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Abstract
This dissertation examines the relationship between commercial nutritional products and the
production of nutritional knowledge. I study four food consumer products – Gail Borden’s Meat
Biscuit, Benger’s Self-Digestive Food, Kellogg’s Peptogenic Foods, and Fleischmann’s Yeast,
created between 1850 and 1930 in Britain and the United States, which promised to possess
nutritional value beyond that previously attributed to food. I approach these products not as mere
vehicles of nutritional knowledge, disseminating or popularizing nutritional scientific ideas, but as
crucial sites of nutritional knowledge production. Through an analysis of physical objects, company
records, medical and scientific literature, promotional material, as well as popular literature, I recover
the changing cultural contexts of production and consumption as well as the nutritional scientific
discussions within which the products were embedded. Products aligned food and science with the
economic rationales of the empire, the state, and the market. This alignment, I argue, shaped the
very technical and scientific concepts of nutrition science; it fundamentally transformed how food
could be known, and ultimately pushed nutrition to the margins of biomedical activity. Products
were material arguments in debates about notions of nutritiousness, digestibility, and taste; their
creation both disrupted and reconciled familiar ways of knowing food through the senses and
through the intuitive cosmologies of natural history. Our relationship to food, I conclude, was not
only deeply influenced by the advent of nutritional products, but was ultimately reshaped in the
image of ‘product.’
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Introduction: Mice on Toast

A flayne Mouse, or made in powder and drunk at one tyme, doeth perfectly helpe such as cannot holde or keepe their
water: especially, if it be used three days in this order. This is very trye and often puruved.
Thomas Lupton, A Thousand Notable Things, 1579

Fried mice were still given to children as a specific for bed-wetting. The children were told the mouse was meat and ate
it without protest, but with what result is unknown.
Flora Thompson, Candleford Green, 1943

When I was young in Lincolnshire, when children used to wet their beds their parents gave them roast mouse, fur and
all, on toast to eat, and that stopped the bed-wetting.
Man, 70, 1984

Imagine, if you will, walking through the galleries of a museum that tells the story of modern food.
You have traveled to get here, you have stood in line and bought a ticket, and you are excited for
what you are about to see. But when you enter the exhibition rooms, there are only four specimens
on display: a brownish cake designated as “Gail Borden’s Meat Biscuit;” a tin of “Benger’s SelfDigestive Food;” a group of cardboard boxes and tins identified as “Kellogg’s Peptogenic Foods;” a
small, cube-shaped package in yellow tin foil labeled “Fleischmann’s Yeast.” You search around for
doors to other rooms, or signs indicating where to go next – in vain. You approach a member of
staff, asking whether the exhibition might possibly continue on another floor. They shake their head.
You turn around, curse the curator, and resign to spend your day another way.

According to the introductory material on the website for the Museum of Jurassic
Technology, a museum in Los Angeles, California, which exhibits a mixture of genuine and fictitious
specimen to evoke a kind of cabinet of curiosities, the term “museum” in its original sense meant “a
spot dedicated to the muses – ‘a place where man's mind could attain a mood of aloofness above
everyday affairs.’”1 This dissertation explores the four products assembled in the imaginary exhibit
above to create precisely such a sense of aloofness above perhaps the most everyday affair of all:
food. Products in general, and these past products in particular, I argue, are central to the
development of some of our most salient ideas about food in the present.
Wandering from product to product in our imaginary exhibition is in fact not unlike
wandering through the Museum of Jurassic Technology – a museum which, through its display of
curiosities, real and fake, elicits a constant sense of “incongruity” in its visitors.2 Specimens like
“mice on toast,” a display of two mice on a piece of toast next to a “mouse pie,” supposedly a cure
for bedwetting as the label underneath suggests, unsettle the viewer’s preconceived notions of what
belongs in a museum and why [Figure 1]. They pose questions about why these objects are arranged
as they are, and which overall theme they are meant to illuminate. Similarly, the four products
described above, in their strangeness and specificity, might seem out of place, and marginal to, a
story about modern food. With the exception of perhaps Kellogg’s Health Foods, they do not
constitute ‘success stories’ of past nutritional consumer products. If they appear familiar, they do so
only in relation to very different contexts than the one uniting them here. First produced in 1849,
Gail Borden’s Meat Biscuit was a type of proto-stock-cube, which is often eclipsed by the much
“The Museum of Jurassic Technology: Introduction and Background,” accessed February 26, 2018,
http://www.mjt.org/intro/genborch.htm.
1

Edward Rothstein, “Where Outlandish Meets Landish,” The New York Times, January 9, 2012, sec. Art &
Design, https://www.nytimes.com/2012/01/10/arts/design/museum-of-jurrasic-technology-shows-its-wildside-review.html.
2

2

more well-known meat extract devised by Justus von Liebig in histories of food preservation,
military rations, or meat consumption.3 It was also a failure; its story features in mid-twentieth
century (and a few more recent) histories of US-American ingenuity and the development of USAmerican business only as the lesser successful predecessor to Borden’s Condensed Milk.4 Benger’s
Self-Digestive Food was a wheat-based product enriched with digestive enzymes and marketed to
“infants, invalids and the aged” in the 1880s. While Benger’s Food itself has never been examined
in any detail, there is a robust literature on the heaps of infant foods filling the kitchens of latenineteenth and early twentieth century “scientific mothers,” as well as on sickroom cookery and
invalid foods.5 Digestive enzymes seem to belong in books about the history of physiology and
biochemistry, not in accounts of food.6 Kellogg’s Health Foods, by contrast, will be familiar to most
For example, Bertrand Taithe, Defeated Flesh: Medicine, Welfare, and Warfare in the Making of Modern France
(Lanham: Rowman & Littlefield, 1999); John Hartley, Bully Beef and Biscuits: Food in the Great War (Barnsley:
Pen and Sword, 2015); Wilson J. Warren, Meat Makes People Powerful: A Global History of the Modern Era (Iowa
City: University of Iowa Press, 2018).
3

S. L. Goodale, A Brief Sketch of Gail Borden, and His Relations to Some Forms of Concentrated Food (Portland:
Thurston, 1872); Clarence Wharton, Gail Borden, Pioneer (San Antonio: Naylor, 1941); George Kienzle, The
Story of Gail Borden: The Birth of an Industry. (New York: Priv. Print., 1947); Joe B. Frantz, Gail Borden: Dairyman
to a Nation (Norman: University of Oklahoma Press, 1951); Mary Dodson Wade, Milk, Meat Biscuits, and the
Terraqueous Machine: The Story of Gail Borden (Austin: Eakin Press, 1987); Charles W. Carey, American Inventors,
Entrepreneurs, and Business Visionaries (New York: Infobase Publishing, 2002), 35–36; Andrew F. Smith, Eating
History: 30 Turning Points in the Making of American Cuisine (New York: Columbia University Press, 2009), 67–
73.
4

Rima Apple, Mothers and Medicine: A Social History of Infant Feeding, 1890–1950 (London: University of
Wisconsin Press, 1987); Rima Apple, “‘Advertised by Our Loving Friends’: The Infant Formula Industry and
the Creation of New Pharmaceutical Markets, 1870–1910,” Journal of the History of Medicine and Allied Sciences 41,
no. 1 (January 1, 1986): 3–23; Yuriko Akiyama, Feeding the Nation: Nutrition and Health in Britain before World
War One (London: Tauris Academic Studies, 2008); Juliana Adelman, “Invalid Cookery, Nursing and
Domestic Medicine in Ireland, c. 1900,” Journal of the History of Medicine & Allied Sciences 73, no. 2 (April 1,
2018): 188–204.
5

On digestive enzymes within the history of physiology and biochemistry, see Frederic L. Holmes, Claude
Bernard and Animal Chemistry: The Emergence of a Scientist (Cambridge, MA: Harvard University Press, 1974);
Ohad Parnes, “From Agents to Cells: Theodor Schwann’s Research Notes of the Years 1835-1838,” in
Reworking the Bench: Research Notebooks in the History of Science, ed. F. L. Holmes, J. Renn, and Hans-Jörg
Rheinberger (Dordrecht; Boston: Kluwer, 2003), 119–39; Robert E. Kohler, “The Enzyme Theory and the
Origin of Biochemistry,” Isis 64, no. 2 (1973): 181–96; digestive enzyme products are mentioned in J. K.
Crellin, A Social History of Medicines in the Twentieth Century: To Be Taken Three Times a Day (New York:
Pharmaceutical Products Press, 2004), 84–85; Daniel P. Todes, Pavlov’s Physiology Factory: Experiment,
6
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readers. Some might connect them to the satirical contemplation of quackery in the form of T.C.
Boyle’s The Road to Wellville and Alan Parker’s film by the same name, most will know to link them to
their breakfast bowl of cornflakes.7 Devised by physician and Seventh-Day Adventist John Harvey
Kellogg and other members of his family in the late nineteenth and early twentieth centuries, these
preparations of mostly grains, nuts, and fruits feature in histories of vegetarianism, alternative
medicine, autointoxication or religious health reform.8 Unlike Borden’s and Benger’s foods,
products that bear the name Kellogg, such as the famous Kellogg’s cornflakes, can still be bought
today, though they no longer hold the same significance as health foods. The same is true of
Fleischmann’s Yeast, which might be familiar as a baking ingredient to US readers, but no longer
makes any claims to possessing nutritious properties. In the 1920s, however, it was marketed as a
health food, and has since become a favorite anecdote in histories of vitamins and advertising,
illustrating the immense power of both.9 Taken together, this seems an unlikely assembly of objects
to elucidate anything but very specific aspects of the history of modern food; eccentric and curious,
perhaps, but altogether failed, marginal, and strange. In this dissertation, I will attempt to permeate
that sense of strangeness. I will show that each of these products was, in fact, central to important

Interpretation, Laboratory Enterprise (Baltimore: Johns Hopkins University Press, 2002), 259–88; Daniel P. Todes,
Ivan Pavlov: A Russian Life in Science (Oxford: Oxford University Press, 2014), 227–29; Todes talks about
gastric juice as a whole rather than the specific enzymes it contained, but the context for commodification
was very much the same as that for enzyme products.
7

T. C. Boyle, The Road to Wellville (New York: Penguin, 1993).

Susan Cayleff, Nature’s Path: A History of Naturopathic Healing in America (Baltimore: JHU Press, 2016), 29–32;
Adam D. Shprintzen, The Vegetarian Crusade: The Rise of an American Reform Movement, 1817-1921 (Chapel Hill:
University of North Carolina Press, 2013), 115–46; Nicholas Bauch, A Geography of Digestion: Biotechnology and
the Kellogg Cereal Enterprise (Berkeley: University of California Press, 2016), 46–101; Brian C. Wilson, Dr. John
Harvey Kellogg and the Religion of Biologic Living (Bloomington: Indiana University Press, 2014), 30–61.
8

Roland Marchand, Advertising the American Dream: Making Way for Modernity, 1920-1940 (Berkeley: University
of California Press, 1985), 16–18, 22; Catherine Price, “The Healing Power of Compressed Yeast,” Distillations
Magazine, Fall 2015; Catherine Price, Vitamania: How Vitamins Revolutionized the Way We Think about Food (New
York: Penguin, 2016), 73–75.
9
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scientific and economic questions about food at the time of their creation, and that they formed an
integral part of the solutions devised to address them.

Figure 1: Museum of Jurassic Technology, Mice on Toast and Mouse Pie (Creative Commons)
A first indication of their significance is the fact that they were all displayed, in one form or
another, in an exhibition space during their lifetime, and not merely in a marginal collection of
curiosities, much less an imaginary exhibition. Gail Borden’s Meat Biscuit was a celebrated product
at the Great Exhibition of 1851 held in London; Benger’s Food was the winner of a Gold Medal at
the International Health Exhibition of 1884 in the same City; Kellogg’s Health Foods were displayed
at the 1914 Race Betterment Exhibit organized by the National Conference on Race Betterment in
Battle Creek, Michigan; and bread baked with Fleischmann’s Yeast was featured at the 1876
Centennial Exhibition in Philadelphia. The presence of our products in these exhibits is evidence, on

5

the one hand, of the growing importance of food in many aspects of public life, from issues of
political stability and imperial governance to challenges of public health and anxieties over “race
degeneration.”10 It also links the products to a distinct economic tradition of nineteenth and early
twentieth-century display culture, which initially extoled scientific, technological, and commercial
production in the interest of the empire, the state, and public health, but later increasingly celebrated
consumption.11 By being displayed in these contexts, our products indicate the growing value given
to particular kinds of food solutions: commercial products.
Commercial products might seem an obvious choice to uncover past economic concerns,
but their importance to scientific questions about food is less self-evident. Like two mice on a piece
of toast, we might dismiss them as quackery, patent medicines, or folk remedies, sore signs of the
timeless gullibility of health seekers and the imaginative greed of health providers. At best,
commercial products might be considered means to disseminate or ‘popularize’ scientific knowledge;
at worst, they use pseudoscientific ideas to dupe unsuspecting consumers. But as I will show,
commercial nutritional products were, at one point, important sites of nutritional knowledge
creation and formed part of nutritional knowledge production. In the mid-nineteenth century, when
this dissertation takes its start, they flourished in a space which aligned productively with the
interests of an increasingly powerful medical profession. As a result, they successfully sidestepped
the checks imposed by medical authority on patent medicines by the early twentieth century. From
1905, the medical profession had largely managed to channel the prescription of drugs into the

The history of past anxieties and hopes about the future of food has been masterfully explored by Warren
J. Belasco, Meals to Come: A History of the Future of Food (Berkeley: University of California Press, 2006).
10

Robert Rydell, World of Fairs: The Century-of-Progress Expositions (Chicago: University of Chicago Press, 1993);
Jeffrey Auerbach, The Great Exhibition of 1851: A Nation on Display (New Haven: Yale University Press, 1999);
Carla Yanni, Nature’s Museums (New York: Princeton Architectural Press, 2005); Adele Wessell, “Between
Alimentary Products and the Art of Cooking: The Industrialisation of Eating at the World Fairs 1888/1893.,” in Consuming Culture in the Long Nineteenth Century: Narratives of Consumption, 1700-1900, ed.
Tamara S. Wagner and Narin Hassan (Plymouth: Lexington Books, 2007), 107–24.
11
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hands of physicians through regulation of advertisement, a crucial step in gaining control over patent
medicines and cementing their growing professional influence.12 Yet the same period also saw the
rise of the “consumer patient” – an increasingly autonomous “shopper” of health services who
demanded to be informed and provided with choice, rather than simply prescribed to.13
Understanding how consumerist attitudes towards health and medicine developed despite medical
professionalization, specialization, and the growing consolidation of medical authority in the first
half of the twentieth century requires paying attention to alternative spaces of medical
consumption.14 The space in which health foods flourished did not simply oppose orthodox
medical practice but extended, mimicked, and negated it in complex ways. It was constituted not just
through an inadequate regulatory framework, which allowed products to passively sidestep legislative
control, but through the active creation and promotion of alternative forms of expertise in judging
nutritional products. To grasp this space just adjacent to orthodox medical activity, to describe its
emergence and trace its changing contours, is a central goal of this dissertation.
In wondering through our imaginary exhibit of products, then, the chief question on the
reader’s mind ought to be the same as that persisting in the mind of a reviewer of the Museum of
Jurassic Technology: “what kind of place is this?”15 “Mice on toast” is not an isolated object in the
Museum of Jurassic Technology, but part of a diorama titled “Tell the Bees…Belief, Knowledge and
Hypersymbolic Cognition,” which brings together a diverse set of seemingly arbitrary and
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superstitious cures, such as ant eggs for love-sickness, a representation of a face inhaling duck’s
breath to cure diseases of the mouth, and a pair of scissors supposedly used to incapacitate a groom
from consummating his marriage. But also presented in this diorama is penicillin. By juxtaposing
these cures, which are perceived so differently by modern viewers, the exhibition seems to ask how
we have come to value some remedies and dismiss others, how some cures have come to feel
“landish” in certain spaces, while others appear “outlandish.”16 The obvious answer seems to be
that penicillin is a scientific remedy, whose efficacy has been demonstrated by modern evidentiary
scientific practices and which resonates with our current understanding of the body, disease, and
therapeutics, whereas the other cures do not. Mouse on toast simply does not ‘work,’ we say; mouse
pie, unless shown otherwise, does not contain any clinically proven incontinence-reducing
substances. Our ideas about what counts as scientific, and what counts as quackery, in other words,
are linked to historically specific conceptions of how the body functions and how knowledge can be
obtained.
But we might look differently at mice on toast once we consider the historically specific
knowledge systems in which the remedy was embedded. Roasted mouse and/or toast might have
made sense within the Galenic cosmology of humors, stasis, and flow, with its emphasis on fluids,
and its system of reasoning through opposite pairs of qualities such as hot and cold, moist and dry.
Mouse flesh is indeed described as hot in a medieval text on beasts, and the process of roasting was
generally considered to render a substance more hot and dry, all of which might have made roast
mouse on toast a commendable remedy for a condition of excessive moisture and coldness.17 As a
notoriously incontinent animal, mouse as a cure might also have been linked to its treatable
16
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condition by a system of “reasoning by analogy;” this mode of thought was frequently used in
medieval and early modern dietary texts and designated the transferal of an animal or a plant’s
symbolic properties onto its nourishing or curative effect as food in the body.18 In the pages that
follow, I invite the reader to contemplate the products on imaginary display and to rediscover the
systems of scientific and economic belief which gave them meaning. Rather than simply dismiss the
products as unscientific commercial outgrowths of earnest scientific enterprises, I will take seriously
the approaches to knowledge production through which they were conceived, and the mechanisms
by which they were thought to operate on bodies. By doing so I hope to show how each product
was deeply involved in both historically specific and culturally transcendent, processes of meaningmaking about food, its relationship to the body, and to the wider world.
By re-familiarizing the reader with these strange products, I hope to de-familiarize her with
current products and practices of knowledge creation and meaning-making of a similar kind, which
seem self-evident, but ought to feel strange. The four products of our imaginary exhibit are united
by their common claim to be more than food, to act on the body in a way that supposedly
transcended that ascribed to food at the time of their creation. In a narrow sense, then, they could
be regarded as precursors to the heterogeneous group of commercial products with similar pretense
today, referred to by legal terms such as “dietary supplements,” or marketing terms such as
“nutraceuticals,” “functional foods,” or “superfoods.” As in the case of ant eggs versus penicillin,
the power of science is often relied on to account for the enormous popularity of nutraceuticals and
such similar products, while the lack of science, or the use of bad science, seems to justify the
dismissal of past meat biscuits, self-digestive foods, religiously motivated nineteenth-century health
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foods, and yeast cubes eaten for health as mere fads.19 Yet scientific practitioners have repeatedly
stressed the lack of scientific efficacy and even safety of many commercial nutritional supplements,
most recently in February 2018, when a viewpoint in the Journal of the American Medical Association
reminded readers that “most randomized clinical trials of vitamin and mineral supplements have not
demonstrated clear benefits for primary or secondary prevention of chronic diseases not related to
nutritional deficiency.”20 Despite these warnings, the consumption of nutritional supplements is on
the rise; the global market for nutraceuticals is currently estimated to reach $241.1 billion by 2019.21
At the same time, nutritional scientific authority over matters of food and diet seems increasingly
precarious, while medical students lament the lack of nutritional education offered to them in
medical schools.22
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My intention is not to romanticize alternative ways of knowledge production, or to relativize
all ways of knowing as equally valid. Nor do I wish to “mock the attempt to find truth, or to dismiss
its possibility,” in the words of a reviewer of the Museum of Jurassic Technology.23 But the
dichotomous categories of analysis through which such products are often viewed – such as science
and quackery, science and commerce, science and culture – offer only limited insight into their
historical trajectory, and therefore restrict our understanding of their impact in the present. Instead,
I seek to historicize the space which enabled their emergence by tracing how nutritional knowledge
was produced, and was produced through products.
“This is very trye and often puruved,” proclaims the label next to “mice on toast.” The
chronological period covered in this dissertation saw fundamental changes in what it meant to
establish ‘trueness’ and ‘proof’ for food’s effects on bodies. Before the nineteenth century, insight
into food and its effect on the body could be gained through direct sensory experience, and logical
inference from the intuitive cosmologies of natural history. ‘Nature’ played a normative role in
establishing how the human body should best be nourished, and nutritional truths could be read
directly from the ways in which natural resources were distributed across the earth. But with the
challenges of industrialization, urbanization, and population growth came impulses to maximize the
utilization of the world’s edible materials, and prompted a rethinking of the role of nature in
knowledge production. Henceforward, knowledge-making about food was put in service of cheating
the laws of nature, rather than confirming their validity. What counted as food, how food nourished,
how digestion occurred, and what role taste played in determining foods’ goodness was no longer
fixed but subject to revision and improvement.
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As cosmological reasoning and sensual evaluation were increasingly discounted as valid paths
to nutritional knowledge, and as food was instead grasped with the tools of biomedical specificity
and laboratory technology, access to nutritional knowledge increasingly required mediation. Initially,
medical practitioners sought to provide such mediation by devising new rational systems within
which food could be placed and by making them explicit in the nutritional mechanisms of products.
Increasingly, however, mediation was also provided by commercial forces and the nutritional
products they championed. Through products, medical experts and commercial producers
negotiated older, familiar notions of nutritiousness, digestibility, and taste with new and different
approaches to food, and sought to reconcile the different systems of value and meaning in which
they were embedded. As the laws of nature were increasingly exchanged for the laws of the market
in arbitrating nutritional knowledge production, commercial food producers attempted to
reintroduce a role for non-expert, intuitive, sensual, and rational ways of evaluating foods goodness,
and sought to teach them to their consumers. Non-expert ways of knowing, in other words, were
marketed alongside the products themselves. As such, the products on display make visible the
moment when a consumer culture of food replaced older ways of arbitrating moral and religious
righteousness and assumed its role as the principle site of the modern self’s deliverance.

Scope and Sources
My proximate goal is to explain the coming into being of a characteristic feature of our present-day
food culture – a category of products which promises to be located at the intersection of food and
medicine, which claims to be more than food. As such, the dissertation constitutes a kind of
prehistory to the many such ‘foods with benefits’ which crowd the shelves of supermarkets, health
food stores and online shops today, and which are known under a confusing array of names such as
nutraceuticals, functional foods, superfoods, or dietary supplements. The precise boundaries of
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these terms, however, and even the need to articulate a separate descriptive category for such
products to begin with, are neither self-evident nor neutral aspirations, and have involved fierce
battles between regulatory agencies, product marketers, and nutrition scientists. Writing the history
of such a category of products as if its ontology was uncontested would therefore perpetuate some
of the points of contention. The goal of the dissertation is not to chronicle the progressive scientific
discoveries of various beneficial ‘nutrients,’ their subsequent commercial development and
retroactive regulatory recognition as a distinct category. Instead, I seek to describe the changing
conditions of nutritional knowledge production which surrounded and enabled the emergence of
such products. By doing so, I delineate the contours of a particular epistemic, commercial, and
regulatory space, which took shape at the periphery of an increasingly well-bounded biomedical
orthodoxy, and was marked by particular ways of relating food to bodies, a proximity to specific
economic imperatives, and a paucity of evidentiary standards.
My ultimate goal is to illuminate the relationship between nutritional knowledge production
and the creation of nutritional products more broadly. Nutritional products, I contend, are not mere
vehicles of knowledge transmission or dissemination; they do not simply ‘popularize’ or
‘commercialize’ nutritional scientific ideas. Instead, they form an integral part of the processes of
knowledge making about food. Products, I argue, forced attention on particular aspects of food: on
the relationship between its content, mass, and function; on the ratio between useful and ‘wasted’
food components; on the economic value of eating bodies, physiological processes, and anatomical
components; and on the need to communicate this function to food consumers. By doing so,
products fundamentally shaped how conceptions of nourishment, digestion, and taste were
articulated. Those who produced, and engaged with, nutritional products – scientific and medical
practitioners and entrepreneurs - did so within the economic logic which governed their production.
Nutritional products, in other words, were not merely scientific artifacts but also commercial articles
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and consumer goods. Their embeddedness in particular commercial cultures, through which both
food and science were aligned with the economic rationales of the empire, the state, and the market,
shaped the very technical and scientific nutritional ideas they contained. Products were also by
definition elaborations of some kind; they were positioned explicitly against a substance in its ‘raw,’
‘natural,’ or unelaborated state. Because of this, their creation was productive of evolving
distinctions between nature and artifice, between natural and synthetic, between inert and improved.
By embodying different notions of ‘processing,’ products contributed to shaping ideas about
‘natural’ food, or simply, ‘food.’ Our relationship to food, I argue, was not only deeply influenced by
the advent of nutritional products but was ultimately reshaped in the image of ‘product.’
Since the 1970s, pharmaceutical and food companies have been trying (and partly
succeeding) to push for the creation of a category of products that exists in a space between food
and medicine, where different rules of knowledge production and regulatory oversight apply. These
attempts are part of a longer historical development whereby scientific medicine gradually lost much
of its control over the domain of nutrition, and left open a space for alternative, often selfproclaimed diet experts as well as producers of commercial nutritional products to become crucial
prescribers of the right ways to eat and live.24 This process was not inevitable. This dissertation
takes its start at a moment when it looked like nutrition might become an even more central aspect
of medicine than it had been before, and when it seemed likely that commercial nutritional products
might form an integral part of the endeavor to bring food on a scientific basis, and apply the insights
of nutrition science seriously to important aspects of social and political life. The 1840s and 1850s
saw the culmination of attempts to finally bring food within the grasp of biomedical specificity
through an explanation of the relation of specific components of the body with specific
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physiological and pathological functions, a desire which had taken hold of many other domains of
medical practice. This process was brought to fruition, in part, through the activities of a group of
chemically and medically trained experts followed in Chapter 1, who sought to bring scientific
knowledge and economic principles to bear on pressing social and political challenges. They
articulated new theories of nourishment which allowed them to make pronouncements not only
about individual diets but about population-wide nutritional strategies which also made the most
economic use of natural resources. Commercial activity, to these experts, was synergistic to their
endeavors of solving pressing global food challenges and nutritional products were integrated into
their processes of nutritional knowledge creation. I uncover the role of Gail Borden’s Meat Biscuit
in debates about how the nourishing power of food could be known; the product both disrupted
and reconciled familiar ways of determining how food nourished.
Whereas the emphasis of these mid-century food experts lay on reimagining global schemes
of food production and procurement, sanitary scientists in the 1870s and 1880s turned their
attention instead to food consumption by the individual, the focus of Chapter 2. They proposed to
apply their physiological expertise on digestion to the problem of food uptake by individuals.
Central to their reforming and intellectual efforts were consumer products which promised to
optimize the food extraction capacity of individual digestive systems. Through their development of
enzyme-enriched products, such as Benger’s Self Digestive Food, physiologists challenged familiar
notions of digestibility and critiqued chemical methods of investigating food. Marketed to particular
groups – “invalids, infants, and the aged” - who were viewed as a burden on the productivity of the
nation, these nutritional consumer products began as promising public health interventions. Sanitary
science, in turn, was instrumental in creating a market for such products. Through their mechanism
of operation, which promised to turn individuals into thrifty consumers of scarce resources, they
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provided a commercially available anatomical correlate to individual and national struggles for
economy.
Chapter 3 examines the encounter of the US-American tradition of health reform, scientific
ideas about taste, and a consumer society in formation through the health foods produced by John
Harvey Kellogg in the 1890s and early 1900s. While the name of Kellogg is mostly associated with a
triumph in health product marketing, John Harvey Kellogg earnestly sought to apply the latest
scientific insights, created by a medical community he felt very much a part of, to his health foods in
an effort to create not only healthier individuals but a more sturdy, less dependent race. At the same
time, he shaped his scientific convictions according to the pressures of consumer demand and
molded scientific and religious ideas about the appetite into a convenient consumer philosophy of
taste. The case of Kellogg’s Health Foods illustrates how commercial nutritional products gradually
became involved in, and were increasingly crafted specifically for, processes of identity-formation
and penitence through a consumer culture. It also exhibits the emerging chasm between orthodox
scientific medicine and the increasingly marginalized commercial practices involving the making of
nutritional products.
These developments only intensified in the 1910s and 1920s, after the growing antagonism
between medical science and consumer products had culminated in the creation of limited medical
oversight over commercial nutritional products in the form of the establishment of the Council on
Pharmacy and Chemistry of the American Medical Association in 1905 and the 1906 Pure Food and
Drug Act. While these measures were designed to reestablish medical authority over food, in reality
they prompted producers of nutritional products to double down in their efforts to focus on
consumer demand and emphasize alternative forms of expertise and evidence. As the case of
Fleischmann’s Yeast demonstrates in Chapter 4, the focus of experimentation shifted away from the
nutritional content and physiological mechanism of products, and was concentrated almost entirely
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on strategies of product marketing. Whereas Kellogg’s Health Foods changed constantly with the
articulation of new scientific theories about food, Fleischmann’s Yeast remained remarkably stable
throughout its career as a health food. At the same time, the strategies employed to advertise it
metamorphosed with remarkable speed; in the process, theories of health and disease were adjusted
to the product’s prospective consumer markets rather than the other way around.
By the end of the 1920s, companies such as Fleischmann had successfully created the
intellectual and commercial infrastructure for a category of products located just at the margins of
orthodox biomedical theory and practice. From then on, science as a truth-seeking enterprise
became increasingly external to the production of commercial nutritional products, and was eclipsed
by professionalized research and development departments of food and pharmaceutical companies.
Their efforts created not only new nutritional consumer products but new health food consumer
identities, new moralities of consumption, new markets, and even new conceptions of health and
disease.
The dissertation thus brings together two worlds which are often analyzed separately: one, in
which nutrition science was trying to define, ever more accurately, the mechanisms of foods’ impact
on bodies and health, and another, in which major social, political, and cultural issues were newly
aligned with food through the creation and circulation of marketable products. The sources analyzed
are selected to bring these two domains in conversation. I use physical objects of the products
themselves, wherever possible, or descriptions and representations of their appearance, label, claims,
and instructions for preparation. I rely on company records and scientific literature detailing their
production to understand the questions driving their creation, and to identify the mechanism by
which they claimed to operate on bodies. Using scientific and medical journals, proceedings of
commercial, imperial, and public health societies, and literature produced in the context of
exhibitions of the products, I trace the institutional and professional connections of experts involved
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in the creation, evaluation and discussion of products, and identify their broader social, economic,
and cultural commitments. Finally, I consider the channels used to market products, and create (or
break) links between the scientific and medical community and the business of nutritional food
products, from overt promotional material and professional marketing campaigns to more subtle
routes of product evaluation and endorsement in scientific journals and popular magazines.
Together, these sources reveal the complex dynamics between nutrition science and consumer
culture during a crucial period of their formation. They illuminate the medical community’s initial
embrace of, and subsequent skepticism towards, commercial nutritional products, and reveal the
processes by which commercial forces were able to take charge of the space thus left open.
My geographical and chronological focus on Britain and the United States between 1850 and
1930 captures key moments of nutritional discovery during the zenith of imperial and industrial
development in both nations. While all chapters refer to links between both national contexts, the
first half of the dissertation focuses primarily on Britain at the height of its imperial ambitions and
profound economic transformation. The creation of nutritional products was at the heart of midnineteenth-century British hopes to optimize the global food supply through a less wasteful system
of imperial resource extraction, thereby guaranteeing national security and prosperity. During this
time, Britain was home to important developments in nutrition science, such as the articulation of
food groups and the development of a concept of digestive physiology and pathology centered on
digestive enzymes, which I reveal to be linked to Britain’s wrestling with the challenges and promises
of industrialization and imperial governance. The second half of the dissertation then turns to the
United States, capturing the moment when the country transitioned to becoming a consumer society
and simultaneously scaled up its imperial ambitions. The creation of United States commercial
health food products, such as Kellogg’s Health Foods and Fleischmann’s Yeast, was linked to these
developments, and built on US-American scientific interest in hormones, bacteriology and vitamins.
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This comparative perspective reveals that products and their scientific messages did not merely
circulate between both countries and their empires but were created differently, and fulfilled different
imagined functions.

Histories of Nutritional Products
My chief object of historical analysis is the relationship between commercial nutritional products and
the production of nutritional knowledge. Histories of nutritional products have often portrayed this
relationship as antithetical. Branded foods, like patent medicines, have been seen to epitomize the
commercial exploitation of scientific nutritional discoveries through enterprising charlatans keen to
cash in on the promises of science to advertise their products.25 In contrast, professional chroniclers
of the food industry have celebrated them as manifestations of the achievements of food science
and preservation technologies, contributing to better food safety, availability, and palatability.26
Nutrition scientists welcomed, and even recommended, particular nutritional products as
scientifically grounded and nutritionally superior versions of foods in their ‘natural’ state, while also
condemning the commercial exploitation of their research through the wrong products.27 Social and

James Harvey Young, The Medical Messiahs: A Social History of Health Quackery in 20th Century America
(Princeton: Princeton University Press, 2015); Stephen Barrett and Gilda Knight, The Health Robbers: How to
Protect Your Money and Your Life (Philadelphia: Stickley, 1976); Gratzer, Terrors of the Table; Eric W. Boyle, Quack
Medicine: A History of Combating Health Fraud in Twentieth-Century America (Santa Barbara, CA: ABC-CLIO,
2013); Lydia Kang and Nate Pedersen, Quackery: A Brief History of the Worst Ways to Cure Everything (New York:
Workman Publishing, 2017).
25

Morris Boris Jacobs, The Chemistry and Technology of Food and Food Products (New York: Interscience
Publishers, 1944); William Vere Cruess, Commercial Fruit and Vegetable Products: A Textbook for Student,
Investigator, and Manufacturer (New York: McGraw-Hill, 1924).
26

In their 1974 popular book, for example, founder of the Harvard University Nutrition Department
Frederick Stare and Professor of Food and Nutrition at the Department of Home Economics of the
California State University Margaret McWilliams, praised some commercial preparations such as “synthetic
orange drinks” which could contain “as much or more vitamin c” as fresh orange juice and were cheaper than
the fresh product, while Ancel Keys decried the “continuing commercial exploitation of unnecessary vitamin
and mineral preparations,” in the foreword to their book. Stare has recently been implicated in an expose on
industry sponsorship. Fredrick John Stare and Margaret McWilliams, Nutrition for Good Health: Eating Less and
27

19

economic historians have probed food products for their impact on the social conditions of living.
Like nutrition scientists, they regarded food products as technically improved, transportable,
preservable, and therefore more available versions of natural crops and fresh animal food, whose
emergence lead to greater food security among large populations.28 Food historians and food studies
scholars countered that canned, frozen, and otherwise preserved food products profoundly
disrupted traditional eating patterns and alienated eaters from familiar tastes and un-processed
foods. 29
Out of these historiographic traditions emerged accounts which contrasted healthy food
products with processed foods, interpreting the development of ‘health foods’ as a reaction to the
industrialized, canned and concentrated foods of earlier periods. Judith Baumgartner’s history of the
German nutrition reform movement, for example, documented the rise of an entirely new economic
sector in the form of healthy and ‘natural’ food products at the end of the nineteenth century in
response to increasing industrialization.30 Michael Ackerman traced the emergence of the 1970s
health foods movement to concerns about processed foods in the 1930s.31 But by pitting the
healthfulness of health foods against the supposedly self-evident unhealthfulness of commercial
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food preparations, these accounts at times obscured the origins of those earlier products in attempts
to improve nutrition.
Historians of science and medicine have examined nutritional products as vehicles for the
diffusion or popularization of nutritional scientific ideas, which contributed to the dissemination of
a ‘culture’ of nutrition science. 32 To Mark Finlay, the enormous success of Liebig’s nutritional
theories was not simply due to their inherent superior scientific merit but was instead rooted in their
global spread via commercial food preparations such as his famous meat extract.33 Margaret Barnett
has examined how dietary fads helped spread nutritional knowledge among large sections of the
population.34 Rima Apple’s scholarship has been particularly influential in drawing attention to the
role of commercial products in popularizing nutritional scientific knowledge. She showed how
nutritional science was mobilized to legitimate infant feeding through commercial infant foods,
leading to a “medicalization” of infant feeding, and how the commercial production and marketing
of vitamin products dispersed scientific concepts of nutrition into US-American households.35
Building on Apple, Michael Ackerman traced the role of commercial forces in spreading nutritional
knowledge about vitamins from the 1930s to the 1970s.36 For Britain, Sally Horrocks provided a
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detailed study of the increasing involvement of laboratory scientists in the British food industry, and
described the network of exchange and collaboration which existed between industrial and academic
scientists. She argued that scientific expertise was enlisted to sell more vitamin products, while the
products also popularized the concept of vitamins.37
Building on this work, I explore how products did not only diffuse nutritional knowledge,
but were implicated in stabilizing and even obscuring contested processes of knowledge production.
Products are by definition an end result, a product, of research. They require a certain level of
agreement on the scientific theories they contain in order to be made into form, matter, and
commodity. But through their definitive nature, they mask the underlying contestations which
brought about the scientific consensus they were based on. Products, then, are sites to retrace and
unpack these very contestations. Historians of therapeutics have also shown that products like
pharmaceuticals are never merely self-evident answers to pre-existing questions, but that they
structure and reconfigure the original problem in particular ways.38 They have argued that the
creation of pharmaceutical products shaped the ways in which their underlying diseases were
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grasped and framed, even made to fit the product. The products examined in this dissertation
provide insight into how pressing matters such as the nature of nourishment, the moral economy of
consumerism, and the place of humans in nature were debated and reified. Through products,
notions of the eating and digesting body, and of the relationship between food, health and disease,
were reconsidered.
But products did not merely make the contingent processes of nutritional knowledge
production visible. They also formed an integral part of the search for new ways of imagining the
mechanism of nourishment and the functioning of the eating and digesting body. Historians of
science and technology as well as Science Studies scholars have revealed the manifold ways in which
material objects function as tools to think with as part of the theoretical-material apparatus through
which knowledge is created.39 The products examined in this dissertation form part of a longer
history of grasping bodily structures through laboratory manipulation. Rather than investigating the
body through anatomical observation, comparison to different life forms, or teleological reasoning,
the medical physiologists and chemists of the nineteenth and twentieth centuries probed biological
processes through the laboratory production of extracts and imitations of bodily components and
processes.40 Historians of so-called biologics have called attention to the creation of products out of
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structures of the body, such as organ extracts, antisera, and hormone preparations.41 I trace how
food was discussed as equivalent to the human body in the nineteenth century. Because conceptions
of the eating body of the late eighteenth and early nineteenth centuries largely eliminated the
transformative role of digestion, the magical barrier separating life from non-life, inert food matter
was increasingly regarded as identical to living body matter. Consequently, nutritional products of
the nineteenth and early twentieth centuries were claimed to be equivalents of bodily structures and
processes. Because of this, they functioned as experimental objects to theorize and model the
workings of the eating and digesting body.
But the products discussed were not merely material, externalized, ‘in vitro’ ways of
understanding processes occurring inside the body, they were commercial products. They forced
attention not only on the content of matter, on the inside and outside of containers, and on the
physical correlates of foods’ nutritiousness, but also on the economic value of what they enclosed
and marketed. Historians of capitalism have recently begun to examine capitalism as a particular
kind of cultural system, linked to new forms of subjectivities.42 In The Soul’s Economy: Market Society
and Selfhood in American Thought, Jeffrey Sklansky examined the intellectual attempts of social
scientists to articulate new notions of selfhood amidst the changing economic arrangements of
market capitalism.43 Other histories of capitalism and the self have emphasized the growing
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conflation between personhood and property, most famously through discussions of slavery.44
Historians, anthropologists, sociologists, and literary scholars have applied this thinking to the body.
They have examined how bodies came to be experienced and managed through a capitalist logic,
conceptualized as capital to be invested and invested in, thereby creating a new modern sense of
embodiment and of self. Building on Bordieu’s notion of “physical capital,” which emphasized the
symbolic value of different bodily forms in the struggle of classes, scholars have highlighted the
material significance of bodies through concepts such as “body work” and “body capital.”45 They
have explored the relationships between bodies and labor, the work invested in one’s own physical
appearance and bodily performance, and the ways in which different forms of physical activity
molded different bodies.46 Whereas the topics of study, such as physical culture, nutrition, and
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industrial labor, resembled those of earlier Foucauldian analyses of discipline and bodily discourses
of power, the emphasis in accounts of body work and body capital was on the alignment of bodily
practices with discourses of value and commodification. A “bioeconomics” approach might be said
to have taken over from a “biopolitcs” perspective.
This dissertation will contribute to discussions of economic self-making and embodiment by
highlighting the role of products in processes of conflating property, physiology, and personhood.
Bodily structures (or their equivalents) were packaged and marketed long before the
commodification of organs or the storage of blood in banks.47 Because nutritional products were
meant to contain or represent physiological components and processes, they conveyed notions of
the eating body as commodity to be sold, acquired, outsourced, and improved. Like nineteenthcentury spectators to the electricity shows examined by James Delbourgo, who according to
Sklansky were “mechanizing their persons and animating their possessions,” consumers of
nutritional food products of the same period were presented with products literally containing body,
complete with promises of their physiological potential.48 By claiming to provide concentrated and
improved constituents of nourishment (Chapter 1), equivalents of the function of digestion (Chapter
2), and physiological stimulants of taste (Chapter 3), or a combination of the above (Chapter 4), the

(December 1, 2017): 904–20; Eileen P. Anderson-Fye and Alexandra Brewis, eds., Fat Planet: Obesity, Culture,
and Symbolic Body Capital (Albuquerque: University of New Mexico Press, 2017) see also the project “Body
Capital” at the University of Strasbourg and the Max Planck Institute for Human Development Berlin under
the direction of Christian Bonah, Anja Laukötter, and Tricia Close-Koenig.
On this literature, see for example Judith P. Swazey, The Courage to Fail: A Social View of Organ Transplants and
Dialysis (Chicago: Chicago University Press, 1978); Margaret M. Lock, Twice Dead: Organ Transplants and the
Reinvention of Death (Berkeley: University of California Press, 2002); Susan E. Lederer, Flesh and Blood: Organ
Transplantation and Blood Transfusion in 20th Century America (Oxford: Oxford University Press, 2008); Kara
Weatherlee Swanson, Body Banks: A History of Milk Banks, Blood Banks, and Sperm Banks in the United States,
2009; Thomas Schlich, The Origins of Organ Transplantation: Surgery and Laboratory Science, 1880-1930 (Rochester,
NY: University Rochester Press, 2010); Aslihan Sanal, New Organs Within Us: Transplants and the Moral Economy
(Durham: Duke University Press, 2011).
47

Sklansky, “The Elusive Sovereign,” 241; James Delbourgo, A Most Amazing Scene of Wonders: Electricity and
Enlightenment in Early America (Harvard: Harvard University Press, 2006).
48

26

nutritional products discussed in this dissertation were all framed as prized extensions and
enhancements of the eating body. Producers and consumers who handled the products, who read
their labels and directions for use, who prepared and consumed them, were confronted with new
ways of thinking about components and functions of the body in product form.

Histories of Nutritional Knowledge
My broader interest in investigating nutritional products as sites and subjects of nutritional
knowledge creation lies in illuminating the relationship between nutrition science, cultural, and
commercial forces more broadly. Nutritional products inhabit a space at the margins of biomedical
science; at the same time, they are an enormous market. They also form an important part of the
culture of food and health. As such, they provide crucial insight into how cultural and market forces
interact with the production of nutritional knowledge, and how that interaction changes over time.
Nutrition science has hardly ever been considered a pristine, self-evolving enterprise. The
classical historiographical progression from so-called practitioner histories to social and finally
cultural histories does not hold true for the chronicling of nutrition science. Partly because the field
of nutrition science is itself relatively young, there are few histories of nutrition science written by
practitioners. In other fields of science, early practitioner-authored histories typically focused on the
internal progress of the discipline through a series of self-evident scientific questions and answers,
without much attention to social and cultural context.49 Early accounts of particular applications of
nutrition science, such as food adulteration, milk depots or maternal nutrition programs, were often
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written with an eye towards advocating nutrition science’s usefulness to the public, and were
therefore by no means unaware of the social and political circumstances and implications of
nutritional scientific work.50 By contrast, some recent accounts of nutrition science have returned to
locating the motor for changing nutritional theories in the internal struggles between enlightened
and ignorant scientific practitioners.51
But on the whole, histories of nutrition science have long understood the production of
nutritional knowledge to rest firmly upon changing social and economic imperatives, and to shape
social lives and cultural practices profoundly. In their introduction to a pivotal 1995 edited volume,
Harmke Kamminga and Andrew Cunningham defined the agenda of the book as describing the
“reciprocal interactions” between nutrition science and “a whole range of human practices and
ideologies,” including “medical practice, government policy, science funding and popular thinking.”
In short, they attempted to document the emergence of a “nutrition culture” in Western societies by
tracing the mutual influences of nutrition and culture.52 One prominent line of inquiry treated in the
collection, and also representing a broader historiographical interest, was the role of nutrition
science as a tool of state formation. Influenced by the work of Michel Foucault, and echoing trends
in political history which looked beyond political bodies and towards alternative forms of
institutionalized power, these accounts showed nutrition science as an instrument deployed by states
to create a healthy, productive citizenry. Central figures in these accounts were chemists and
physiologists such as Justus von Liebig and Max Rubner in Germany and Wilbur Atwater in the
United States, who were described as putting the science of chemistry in service of the state’s most
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pressing food problems. They developed chemical fertilizers which would increase soil productivity,
and instituted quantitative systems of analysis which connected the contents of food directly to
work. Milestones of nutrition science, such as the calorie, were thus revealed to be measures for
translating food more easily into productivity potential.53
An important subtheme of nutrition and state power represented in the collection, and
explored by other scholars, was the question of how food became a matter of winning or losing
wars. Wartime, historians have shown, triggered increased interest in nutrition science by states and
provided opportunities for nutrition scientists to wield their knowledge as directly tied to victory or
defeat. Because of their high stakes, wars were also critical moments for states to implement farreaching nutritional programs and guidelines, which were often explicitly linked to wartime effort
and citizenship and therefore had a decidedly moral character. Wars, then, were particularly apt
examples of the reciprocity between nutrition and context historians of food and science were
seeking to demonstrate in the 1990s and 2000s; they provided infrastructure and impetus for
particular forms of nutrition science to emerge, and also supplied the vehicles – education
campaigns, rationing pamphlets, feeding programs – through which the insights of nutrition science
were spread to the public and became ‘culture.’54
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How exactly nutrition science traveled and became part of the cultural fabric of a society has
been the subject of historical investigations into governmental nutrition schemes, social movements,
and private philanthropic enterprises. In his account of diet change in the modern United States, for
example, Harvey Levenstein examined the role of the home economics movement and the New
England Kitchen in propagating scientific ideas about nutrition.55 Scientific eating and cooking was
also spread through the Boston Cooking School analyzed in Laura Shapiro’s Perfection Salad and the
various domestic economy schemes initiated by the collaboration between Atwater and Ellen
Swallow Richards, as described in Charlotte Biltekoff’s Eating Right in America: The Cultural Politics of
Food and Health.56 War-time US Progressive education campaigns were the focus of Veit’s account of
nutrition science popularization in the early twentieth century.57 The importance of the domestic
economy movement in Britain and its brainchild, the National Training School of Cookery, which
disseminated scientifically inspired notions of the rightful preparation and consumption of food, was
emphasized by Yuriko Akiyama in Feeding the Nation: Nutrition and Health in Britain before World War
One.58 Various essays in David Smith’s edited volume Nutrition in Britain: Science, Scientists and Politics in
the Twentieth Century also addressed this theme, notably Francis McKee’s chapter on the
“popularization” of milk as a result of governmental schemes helped by scientists who lent their
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scientific authority to a polishing of milk’s image.59 The accounts of commercial nutritional products
as vehicles of nutritional knowledge popularization discussed above formed a part of this
historiographical endeavor.
The emphasis in much of this scholarship, then, was on mutual vectors of influence between
nutrition science and its context. On the one hand, particular political moments created a need and
an opportunity for nutritional scientific research; on the other hand, nutritional scientific knowledge
was spread through particular avenues to reach a broader public. That is not to say that these
accounts had a simplistic or stable conception of either science or the processes of its diffusion.
Kamminga and Cunningham’s edited collection pointed out the contingency of different nutritional
research programs, by presenting less successful alternative research strands, or by showing the
competition between different forms of knowledge.60 Elsewhere, scholars emphasized the
competing interpretations of healthful eating by different disciplines as evidence of the contested
nature of nutritional knowledge.61 Similarly, these works were by no means unreflective about the
notion of knowledge ‘application’ and ‘diffusion;’ in fact, attempts to unravel the channels of
nutritional knowledge popularization through investigations of government programs and
commercial products, were motivated precisely by a desire to not take the diffusion of ideas for
granted. In Apple’s and Ackerman’s work, contested expertise and knowledge popularization were
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brought together; they argued that vitamin products continued to circulate despite mounting
criticism precisely because experts disagreed.
At the same time, the focus on the spread of nutritional scientific authority required a degree
of black-boxing with regard to science. The emphasis was on demonstrating how, for example,
campaigns and products made “appeals” to science and scientific authority; how cooking and food
products “looked to science” for endorsement; how eating became “scientized.”62 This must be
understood against a historiographical context which sought to explain the pervasiveness of
scientific authority in society as a social and contingent phenomenon, rather than the natural result
of science’s inherent theoretical and methodological superiority. Historians had been interested in
uncovering the ways in which science operated as a cultural power and formed part of the everyday
fabric of ordinary lives. Their aim was not to ask what a scientific approach with regard to food
consisted of, what cultural notions underpinned it, and how precisely it impacted the ways in which
food was believed to relate to the body. Instead, they sought to show how science interacted with
broader social and political concerns, how notions of the ‘scientific’ permeated popular products and
programs, and how scientific vocabulary became vernacularized. By doing so, they identified critical
moments of the power of scientific authority operating in the practices of everyday life.
The field of Critical Nutrition Studies, a subfield of Food Studies, formed explicitly to move
past accounts of nutrition science and culture as a dichotomy with mutual influence. According to
Charlotte Biltekoff, who coined the term, this mode of inquiry sought to understand “nutrition itself
- not just its practice but its content - as a product of history,” and as a social construct.63 In her
book Eating Right in America: The Cultural Politics of Food and Health, Biltekoff argued that previous
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approaches to nutrition, including practitioner, social, and cultural histories, were all anchored in
“[b]eliefs about the empirical truth of science and the objective reality of the human body.”64 A
recent edited volume of critical nutrition studies contributions similarly rallied against what the
editors referred to as hegemonic nutrition, a “narrow and repressive,” “reductionist,” and
“decontextualized” approach to food, centered around “‘facts’ and ‘guides’.”65 Critical Nutrition
Studies, by contrast, aimed to treat nutrition science and culture as one. “Instead of exploring a
reciprocal relationship between nutrition and its cultural context,” Biltekoff wrote, “this work
approaches nutrition and dietary health as cultural constructs.”66 As the above brief
historiographical survey illustrates, few historical accounts of nutrition science ever really adopted
such a positivist conception of nutrition science, and historians of science and science studies
scholars had certainly long abandoned it by the time the Critical Nutrition Studies agenda was set.
Even so, Critical Nutrition Studies scholarship drew attention to the importance of taking the
production of scientific nutritional knowledge itself under scrutiny.
But despite its explicitly stated aim to deconstruct nutritional scientific knowledge
production itself, much Critical Nutrition Studies scholarship continues to operate on a conception
of nutrition science and culture as mutual streams of influence. Several recent works highlighted the
“moral” messages delivered through modern nutritional advice; by doing so, they convincingly laid
to rest notions of modern nutrition science’s supposed separation of purely rational, objective
insights and moral aims.67 Nutritional advice, these authors suggested, was a Trojan horse through
64
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which moral messages were being delivered and new and better selves were being constructed. For
example, Biltekoff described how domestic scientists instructed eaters to be moderate and
considerate in their choices between different kinds of foods; the quantitative comparability of foods
provided by the calorie allowed messages of asceticism and self-control to be delivered through a
seemingly empirical, objective language.68 Historian Helen Veit made a similar argument about
dietary advice during World War I. Dietary reform, she showed, was simultaneously an instruction in
exercising reason and self-control.69 The moral imperatives of different historical eating cultures
were also explored by John Coveney in his Food, Morals and Meaning: The Pleasure and Anxiety of Eating.
Based on the ideas of Michel Foucault, Coveney produced a historical account of the internalized
moral discourses of food choices. While such works illuminated the ways in which nutritional
scientific discourse served to deliver moral messages, the production of knowledge itself, as well as
the particular eating body it relied on, remained largely unexplored. The focus in many of these
works was on the act of telling people how to eat rather than on the activities involved in producing
nutritional knowledge.
Where the content and practice of science itself came under scrutiny, such scrutiny has
largely remained limited to a focus on quantification. Communications scholar Jessica Mudry used
federal guidelines issued by the US Department of Agriculture to analyze the quantitative language
of modern nutrition science. Quantification, she argued, allowed for “comparisons between distant
objects” and thereby standardized nutritional discourse.70 Mudry relied on historical analysis to
advance a critique of modern scientific approaches to food; over-reliance on quantitative language,
she argued, “undermines the sense of taste,” and only caters to a narrow range of human faculties,
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such as “rationality, reduction, and objectivity,” at the expense of others.71 Quantification was also a
main focus of Biltekoff’s account of modern US-American nutrition science, in which she
demonstrated how the “calculative power of nutritional science” came to interact with moral
messages of social reformers.72 Studies of the calorie have emphasized its ability to make food
legible in a quantitative, statistical framework, allowing international comparisons and
standardization.73 But numbers, as Nick Cullather has pointed out, were not by themselves
representative of a single and straightforward way of translating human experience into statistics.
Rather, “numbers gauged against other numbers,” providing codification of more than one
underlying form of qualitative concern. Numbers could, for example, express a desire for
maximizing, for efficiency, or for balance.74 In other words, different quantitative schemes were
merely expressions of different underlying qualitative concerns.
Scholars have since continued to refine their descriptions of how nutritional knowledge is
produced and spread. A recent volume on nutritional standards edited by Elizabeth Neswald and
David F. Smith has examined more closely how nutritional standards, and the methods used to
determine them, changed over time. The essays complicate the notion of a straightforward “route
from research to policymaking and implementation […],” even where scientific consensus is
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robust.75 Ina Zweiniger-Bargielowska’s essay, for example, discusses the cultural barriers faced in
attempts to propagate knowledge about the insufficient vitamin content of white bread.76 Obstacles
to nutritional knowledge propagation are also problematized by historians of the school lunch,
where decade-long attempts to integrate nutritional knowledge (based on a reasonable degree of
consensus) into the diet of children was repeatedly foiled.77 The essays in Smith’s and Neswald’s
collection attempted to move beyond quantification, and included qualitative as well as quantitative
standards in their analysis such as pronouncements about different types of food.78 Finally, accounts
which included the content and production of nutritional knowledge, as well as the construction of
disease and the eating body it relied on, have emerged from the interdisciplinary study of fatness.79
In Weighing In: Obesity, Food Justice, and the Limits of Capitalism, for example, geographer Julie Guthman
showed how particular cultural conceptions of fatness and fatness-associated behavior informed
scientific measurements of fatness and the construction of ‘obesity’ as a pathological category.80
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The scholarship on fatness was among a growing body of literature which placed the very
problems which particular nutrition science strategies sought to address at the center of their
historical deconstruction, and showed them to be profoundly cultural. James Vernon’s insightful
study of “hunger” exposed the changing ways in which hunger was conceptualized as a problem,
prompting different kinds of interventions, from an unalterable natural phenomenon to a
humanitarian crisis deserving philanthropic aid, and finally, to a social responsibility requiring state
intervention.81 Other authors have explored the medicalization of hunger during wartime and the
reframing of malnutrition as “micronutrient deficiency” in global development.82 Frank
Trentmann’s Free Trade Nation revealed how narratives of food scarcity and dark bread became
symbolic of a policy of improvident provision and unfree trade.83 Perhaps no group has
documented the importance of taking seriously the framing of nutritional issues as thoroughly as
historians of the Irish Famine. They illuminated how competing interpretations of the famine as
either a problem of monoculture, narrow dietary habits, overpopulation, poverty, political economy
or resource management shaped the measures adopted.84 These works did not all address nutrition
science, but they showed how histories of nutrition should take care not to regard the underlying
challenges – such as hunger, malnutrition, or obesity - as self-evident.
This dissertation intervenes in the existing scholarship on nutrition science by taking
seriously the idea that the production of nutritional knowledge might be a fundamentally cultural act.
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It seeks to unravel the underlying cultural anxieties through which nutrition scientists conceptualized
their questions and approaches, and into which nutritional scientific activity sought to intervene.
Rather than trace the influence of a pre-defined ‘scientific’ nutrition on lay, cultural, or religious
understandings of food and bodies, I ask how particular ideas about food and the eating body could
become known at a particular time.
In doing so, I build on existing scholarship, which has reframed the question of how science
affects culture as a question of the interrelationship between food, the body, and expertise. Steven
Shapin has argued that there was a fundamental shift in conceptions of how food “makes you what
you are” from the period of Renaissance Galenic dietetics to modern conceptions of food. Rather
than trace how food became ‘scientific,’ however, he asked how different ways of knowing food
configured changing relationships of food to bodies. The qualitative understanding of Galenic
dietetics entailed a relationship between food and bodies in terms of perceptible characteristics
accessible to the senses, and therefore enabled immediate sensual knowledge of foods’ effects on
bodies. From here, Shapin argued, knowledge about food was increasingly explored through food
and body “constituents,” which was inaccessible to the senses. The shift from qualities to
constituents also enabled a less individualistic approach to making dietary recommendations – the
right nutritional constituents were right for everybody, not just eaters of a particular Galenic
“constitution.”85 The relationship between changing regimes of nutritional knowledge and
conceptions of the eating and digesting body is also the focus of Hannah Landecker’s work on
metabolism. Systems of scientific knowledge production, Landecker argued, change with regimes of
industrial production and produce differently constituted bodies.86 In her seminal works about food
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in eighteenth-century France, Emma Spary has shown how new forms of nutritional expertise, new
ways of knowing food, and new conceptions of nourishment and the eating body were created
simultaneously. The production of new ways of knowing food and eating bodies was inseparable,
Spary argued, from the production of new visions of political economy amidst anxieties about
hunger and civil unrest.87 Gyorgy Scrinis has argued that “nutritionism” became the dominant way
of creating knowledge about the relationship between food and the body at the expense of
alternative approaches, producing not only a reductive way of creating scientific knowledge about
food but also a reductive way of conceptualizing eating bodies. Together, these works have
convincingly made the case that the production of nutritional knowledge is essentially a production
of new ways of conceptualizing the relationship between food and bodies. I extend their insights by
asking how nutritional products figured in ways of knowing food and the eating body. I contend
that nutritional products must be studied not as applications of nutritional theories, but as active
components of changing nutritional thought systems, capable of shaping and reconfiguring
nutritional theories and ideas about the eating body.
By exploring the nutritional scientific enterprise as a set of cultural activities, I also probe the
underlying belief systems giving it meaning and informing its approaches and metaphors. I look to
recent histories of economic life, concerned with “human participation in the production, exchange,
and consumption of goods,” and to histories of capitalism which approach economic regimes as
forms of knowing and organizing the world.88 I seek to understand how the cultures of production
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and consumption into which commercial nutritional products were embedded informed changing
scientific approaches to food and the eating body. Previous histories of economic regimes and
nutrition emphasized how nutrition science was put in service of an increasingly industrialized
market society. Naomi Aronson’s 1978 dissertation on the impact of what she referred to as
“industrial capitalism” on nutrition explored how nutrition science was developed to solve new
“technical problems” which arose as home production of food and other goods was transferred to
factories.89 Industrial production priorities, such as maximizing efficiency and minimizing time, she
argued, “influenced the direction in which the science developed.”90 Scientific approaches to
nutrition, in other words, developed in response to economic challenges. Aronson also
demonstrated how the domestic science movement operated in service of industrial capitalist
priorities, teaching workers not only how to maximize bodily efficiency but how to function as
reliable consumers.
More recent scholarship has looked to changing economic cultures as influences on the
process of nutritional knowledge production itself. In Feeding France: New Sciences of Food, 1760–1815,
Emma Spary argued that eighteenth-century French économie was not merely a financial or a social
system, but a simultaneous philanthropic, scientific, commercial, and political program. Économie, she
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contended, provided an all-encompassing culture, a way of thinking in terms of input and output,
which informed the chemical equations of Lavoisier (a chemist but also an economist) as well as the
articulation of scientific conceptions of nutrition. Spary challenged the anachronistic distinction
between the “hard sciences” such as chemistry and the “nascient social sciences” like political
economy, a division which has long informed historic accounts of the economic and scientific
history of food which were written as stories of mutual influence. By contrast, Spary showed how
thinking political economy and thinking nutrition were part of the same philosophical commitment
to eighteenth-century French économie. She demonstrated how this common theoretical approach
informed expert discourse on the relationship between food, bodies and their environment. French
philosophes like Georges-Louis Leclerc de Buffon, Denis Diderot and Paul Heinrich Dietrich,
Baron d’Holbach imagined the process of nourishment as a circulation of matter through different
life forms, where inorganic “molecules” passed through plants and then through animals to be made
ever more similar to human matter (and thus organic), and then passed back into nature to be
elaborated again, in an endless circle. The total number of molecules was unchanged in this process.
“This accountancy of living matter,” Spary concluded, “rested on a natural oeconomy conceived as a
model of circulation and exchange.”91
In this dissertation, I trace how ideas about the relationship between food and bodies as a
balanced economy amidst finite natural resources slowly gave way to the imperatives of industrial
production, consumer culture, and the market. Like Spary, I treat economic thought as separable
from neither culture nor science. Similar to her eighteenth-century économistes, scientific actors in
the nineteenth and early twentieth centuries were deeply involved in considerations of the economic,
political and social set-up of the state, in intellectual justifications of resource management and
consumption, and even in the creation of products through their investigations of food. Their
91
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scientific questions, models, and theories, I argue, were profoundly shaped by this involvement.
Rather than document the growing presence of scientific concepts and vocabulary in modern way of
thinking and talking about food (a ‘scientization’ or ‘medicalization’ of food and eating), I seek to
unravel the economic concepts and ideas which gave rise to particular scientific ways of relating
food, bodies, and their social and natural environments (an ‘economization’ of thinking about food
and ways of knowing food).

Histories of the Eating and Digesting Body
One of the references cited in the Dictionary of Superstitions for mouse cures is to the semiautobiographical novel Candleford Green (1943) by Flora Thompson, which mentions fried mice “as a
specific for bed-wetting.” This is the only reference giving any indication of exactly how mouse, on
toast, was thought to operate on incontinent bodies. In medieval and Renaissance medicine, the
term specific was used to refer to a substance that acted on the body in unknown ways. The notion
of a “specific” was therefore applied in contrast to medicines and foods which were embedded
within a Galenic, humoral framework. The Galenic system of reasoning understood the relationship
between the humoral composition of food and medicines, their qualitative nature, to the humoral
composition of the human body, its complexion, as a process of balancing.92 The qualitative
properties of ingestible substances were accessible to the senses; their taste, texture and temperature
revealed the qualitative effect they would have on the body. The process by which they intervened in
the body and cured disease was therefore comprehensible and rational.93 Specifics, by contrast, such
as magnets, or the infamous theriac - a compound drug made of several ingredients, including
The notion of balance is used here for simplicity; humoral pathology was primarily concerned with stasis,
and the noxious effect of any one humor. Shigehisa Kuriyama, “The Forgotten Fear of Excrement,” Journal of
Medieval and Early Modern Studies 38, no. 3 (September 21, 2008): 413–42.
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viper’s flesh - acted on the body through a concealed mechanism.94 Whereas most foods were made
sense of through a Galenic way of reasoning until well into the eighteenth century, the notion of
specifics was often applied to previously unknown food substances and beverages, such as cocoa,
tea, and new spices. In the eighteenth and nineteenth centuries, however, Galenic, qualitative ways
of knowing food were gradually replaced by an understanding of food through its content, its
constituents.95 This had profound implications for how the properties of food could be determined,
and by whom. Nutritiousness and digestibility were no longer accessible to the senses; taste was no
longer a reliable indicator of the congruence of a food with one’s individual constitution. The
conditions for how food could be experienced by individual eaters, how they could fear it, desire it,
use it to know themselves, fundamentally changed.
By exploring the ways in which products were imagined to operate on bodies I therefore also
trace the history of changing understandings and experiences of the eating and digesting body. Ideas
about what food consisted of, scientific or not, were fundamentally intertwined with notions of how
food nourished and became part of the body through digestion. Whether a food tasted good or not
was conditioned by how taste was believed to operate in bodies at different times. Galenic dietetics
mediated between eaters and their bodies, and provided an accessible framework for understanding
one’s encounter with food. The moral act of eating, its political significance and its potential of
forming a better self, were directly translated into the perceptible and physical qualities of food and
bodies.96 Eating according to Galenic dietetics was therefore much less metaphorical than material.
Nancy Siraisi, Medieval and Early Renaissance Medicine: An Introduction to Knowledge and Practice (Chicago:
University of Chicago Press, 1990), Chapter 5.
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This immediacy between eating and the material and immaterial self was disrupted with the advent
of a framework of biomedical specificity and food constituents for understanding food’s relationship
to the body and to disease. Scholarship on the modern eating body has therefore unsurprisingly
been focused on discussing eating behavior and food selection in the context of broader political and
social concerns rather than on the body itself. Literary Scholar Kyla Wazana Tompkins has coined
the term critical eating studies to refer to scholarship probing the cultural significance of the eating
body.97 In her own work, she provided an evocative and original account of eating as a site where
racial and political subjectivities are created. She contended that food consumption ought to be
examined as a setting, a performance, through which racialized eating bodies were imagined and
constrained.98 Environmental sociologist E. Melanie DuPuis has demonstrated how the eating and
digesting body reflected ideas about the nineteenth-century US-American body politic. Eating
prescriptions reminded the individual to exercise self-control and judgment, to be knowledgeable
and introspective about their inner physiological and mental economy.99 While these accounts
highlighted the connections between political, social, and racial ideas, and the constitution of the
eating subject, they were less concerned with what happens to judiciously selected foods once they
reached the inside of the body.
This is perhaps because the interaction of food with the body - the physiology of taste,
digestion and assimilation, the precise relationship between the chemical elements of foods and their
conversion into tissue - has become increasingly esoteric in recent eating history. Galenic dietetics,
though not uncomplicated, was based on sensory experience and familiar metaphors from the
realms of everyday lives. Renaissance dietetic manuals likened digestion to the process of cooking
97
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(concoction), and used the concept of similarity of foods to the human body to determine
nutritiousness and digestibility.100 The metaphor of fermentation, and the religious notion of the
chain of beings, was drawn on in eighteenth-century theories of digestion which evolved around a
cosmological cycle of matter transformation whereby non-organic substances were elaborated by
plants for the use of animals, and through them, for the use of humans whose excretions served as
nourishment for plants in a process from rawness to increasing ripeness.101
With the advent of modern nutrition science and digestive physiology, and with the
framework of biomedical specificity and food constituents, the possibility of knowing food and its
fate in the body through direct and sensual knowledge was undermined. Experts involved in the
creation of nutritional knowledge, who also had an interest in forming particular eating bodies, were
called upon to articulate new ways of rationalizing the interaction between food and bodies and to
reconcile familiar ways of understanding food with their laboratory techniques. Commercial
products were an increasingly important part of this exercise. They demanded attention to the
operating mechanism of their food content on the body, and because they were intended for lay
consumers, required mediation between esoteric laboratory knowledge and lay ways of knowing a
food’s effects on one’s body. Products were not merely edible goods (such as flour, meat, or carrots)
but tradable commodities whose exchange value exceeded their use value through representational
acts of their function. I use the term nutritional mechanism to refer to these representational acts of
function. By nutritional mechanism I mean products’ claims (verbal, visual or procedural as modes of
administration) about their imagined manner of interacting with the body. Nutritional products were
essentially stabilizers of particular historically specific ways of theorizing the relationship between
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food and the body. They provided a new rational system for understanding the effect of food on
bodies. At the same time, they reconciled old and new ways of accessing food.
In their studies of therapeutic products, historians of pharmaceuticals have largely focused
on the cultural significance of the therapeutic effect of a product, and not on the underlying
physiological mechanism through which this effect was reached. For example, historian of
amphetamines Nicholas Rasmussen has examined the changing cultural meanings of anxiety through
his historical biography of amphetamine.102 The physiological mechanisms through which
amphetamines acted were largely irrelevant to his objective, not least because these mechanisms
were part of an increasingly expert discourse of amphetamines and inaccessible to lay users of the
drug. Unlike the esoteric therapeutic mechanisms of pharmaceuticals, the physiological mechanisms
of nutritional products were meant to be accessible to lay consumers. They derived their authority
not merely from the name of an authoritative creator, a brand, but from an operating mechanism
which provided a rationally comprehensible link between product and effect. I show how nutritional
mechanisms became a central part of the promotional arsenal of nutritional products, conveying and
mediating old and new ways of understanding how the body was nourished (Chapter 1), how it
digested (Chapter 2) and how it tasted (Chapter 3). These nutritional mechanisms forged an
increasingly standardized promotional arsenal which solidified with the growing professionalization
of advertisement (Chapter 4). This process of standardization and solidification of rational
physiological mechanisms was so successful that, by the 1920s, the products’ mode of operation
required less and less explanation until it finally became occult, much like a medieval specific.

102

Rasmussen, On Speed.

46

Chapter 1
On Nutritiousness:
Waste, Empire, and Gail Borden’s Meat Biscuit

Introduction
In 1851, the Great Exhibition of the Industry of All Nations brought together products of industry,
commerce, and empire under the glass roof of London’s celebrated Crystal Palace. Among them
was specimen number 524, a “patent meat-biscuit,” exhibited by a certain Gail Borden, an “Inventor
and Manufacturer” from Galveston, Texas.1 A dry, angular cake resembling the common ship
biscuit or hardtack, it could be ground down to a “brownish” powder which had the “taste and
smell, to a considerable extent, of roasted beef.”2 The product was described in the Official Descriptive
and Illustrated Catalogue of the exhibit as containing “in a concentrated and portable form all the
nutriment of meat combined with flour.” It was said to be “easily preserved in all climates, and for a
long period of time, without change or deterioration.”3 For all of these qualities, the jurors of the
exhibition bestowed lavish praise and a Council Medal on the product.4
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The enthusiasm engendered by the Meat Biscuit at the Great Exhibition was emblematic of a
general excitement for new food solutions to a wide range of social and political challenges brought
about by Britain’s growing industrialization, urbanization, and imperial expansion. Following on the
heels of the Irish Famine, the Great Exhibition crystallizes a historical moment when food was
becoming a pressing concern of the British state, a development spurred by the lingering ghost of
Malthusian predictions, and by reports and anecdotes of the extreme and potentially politically
explosive consequences of food inequality. In response, a group of medically trained experts recast
the empire as a solution to domestic food shortages. They articulated a justification for imperial
resource extraction, in which food products played a central role.
These changes in the economic, domestic and imperial importance of food coincided with
important developments in what is now referred to as nutrition science. It was at this moment,
historians have argued, that chemical methods were applied more systematically and quantitatively to
the study of animal physiology, leading to the articulation of nutritive elements and the primary
classes or groups of foods – carbohydrates, proteins, and fats.1 Together, the notions of nutritive
elements and food groups are considered to mark the beginning of a new nutritional thinking in
terms of ‘nutrients,’ or ‘constituents,’ rather than in terms of ‘qualities’ or ‘kinds’ of food. Food
constituents allowed for a less individualistic approach to food, and enabled population-wide
pronouncements on which foods nourished best.2
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These developments are generally ascribed to the growing authority of the science of
chemistry over food and other areas of life. The German chemist Justus von Liebig is accorded a
central role in many accounts of nutrition science because he related components of food to their
function in the human body, and specifically, to the performance of work, using quantitative
analyses of the chemical composition of both, food and bodies.3 The industrial context in which
Liebig’s chemical work on nutrition took place incentivized his knowledge production, and
functioned as a site of application of laboratory knowledge. According to historians Harmke
Kamminga and Andrew Cunningham, Liebig’s concern with work “could be readily adopted by the
state to promote its interest in having a strong army and navy and a productive labor force.”4 Liebig
also created a commercial nutritional product, the famous meat extract. Histories of the meat extract
interpret its creation as a commercial outgrowth of his chemical scientific enterprise, and as a vehicle
for his ideas, which made Liebig a little less scientific, but ultimately more successful.5
In this chapter, I will argue that commercial nutritional products were part of the process by
which experts came to create new knowledge about food. They were central to an economic vision
of imperial food production which forced attention on particular scientific questions. Nutritional
scientific developments, in other words, did not simply coincide with the emergence of food as an
object of imperial and economic concern, but were crucially shaped by it.
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The chapter recovers the contexts and philosophies of empire within which products were
created as ‘processed,’ ‘civilized’ improvements on ‘raw’ and otherwise ‘wasted’ imperial resources.
Their embeddedness in these contexts, I argue, informed how products were approached
scientifically. I introduce a network of experts who regarded their scientific interest in food as
inseparable from their concern with food from an economic and imperial standpoint. This network
knew no antagonism between scientific and commercial activities regarding food; medical experts
collaborated freely with commercial imperial entrepreneurs, and entrepreneurs had access to medical
and scientific knowledge on food. Food products played a central role in experts’ discussions of
nourishment, and directed their attention to particular kinds of questions and explanatory
frameworks.
Central to their efforts was a common commitment to the philosophy of ‘waste.’ Rooted in
industrial strategies of production optimization and by-product management, the philosophy of
waste informed experts’ approach to imperial resource extraction as well as to nutritional products
and nutritional knowledge production. The imperative to “waste not, want not” had its origins in the
eighteenth century, when it reflected cosmological notions of re-use and re-purposing in an endless
cycle without material loss or material gain.6 In the nineteenth century, however, waste re-emerged
in writings on industrial rationalization as a strategy for growth. Soon, it was applied to social and
economic challenges more broadly, including to the food question.
The philosophy of waste played a crucial role in directing experts’ attention to nutritional
products and their content. The promise of wasted raw material turned efficiently nourishing
product spurred a search for food’s nourishing potential in relation to its physical and spatial
properties, and prompted a rethinking of digestion as resource extraction rather than qualitative
Simon Werrett, Thrifty Science: Making the Most of Materials in the History of Experiment (Chicago: Chicago
University Press, forthcoming), Chapter 1. I am grateful to the author for making the manuscript available to
me ahead of print.
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transformation. This chapter thus captures a moment when commercial nutritional products were
not only viewed with interest by medical experts, but formed an integral part of the imperial and
scientific solutions they envisioned for the looming food crisis.

“The original inventor of Focussed Flesh”7
At the height of the mid-twentieth century US-American consumer revolution, biographers turned
to a man whose claims to fame were the creation of an iconic US-American consumer brand,
Borden’s condensed milk, and the building of a business empire, seemingly out of nothing.8
Biographical accounts of Gail Borden (1801-1874) date almost entirely from the years between 1941
and 1951, and emphasize, as one biographer put it, “the log-cabin-to-mansion quality which
nineteenth-century US-Americans believed was their peculiar belonging.”9 They presented their USAmerican readership with Gail Borden the pioneer, Gail Borden the ingenious inventor, Gail
Borden the hard-working, religiously devout businessman, whose rise in the world represented
everything mid-20th century US-Americans wished their past - and future - to be.
Such narratives, however, sat poorly with Borden’s earlier invention, a concentrated,
portable mixture of meat and flour, the so-called Meat Biscuit. Biographers were at a loss to account
for a product that not only sounded rather distasteful to modern ears, but was also, in the end, a
commercial failure. But while Borden’s biscuit failed to inspire the US army to grant Borden a
supply contract, it nevertheless received a great deal of scientific praise, especially in Britain. While
Borden’s attempts to tap into the existing market of military provisions thus fell on deaf ears at
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home, the biscuit captured the imagination of overseas food experts through its association with
imperial expansion, an image which Borden carefully curated.
In one capacity or another, Gail Borden spent much of his life contributing to the territorial
expansion of white settler America. Born in 1801 in Norwich, New York, to a farming family,
Borden passed a considerable portion of his childhood and young adulthood moving ever westward,
first to Cincinnati and Indiana, then south to Amite County, Mississippi. Ultimately, the Bordens
settled in Texas in 1829, having been granted a generous portion of over 4000 acres of land from the
Mexican government. Once settled in Texas, Borden made a living as a surveyor, while also farming
and keeping livestock. Borden had learned the art of surveying as a young man, and his skills earned
him several important positions, including an appointment by Stephen F. Austin to conduct the
official surveying of his Texan colony. Borden also worked in the land grant business. He was put in
charge of the land office at San Felipe under Austin and his colonial secretary, Samuel M. Williams,
and later worked for the Galveston City Company. In the port city of Galveston, for which he
provided the first map, Borden ultimately settled down with his family.10
Mexico’s settlement policy was rooted in a desire to secure what was perceived to be an
unstable border region between the republics of the United States and Mexico. It sought to
encourage white population growth and thereby dilute the existing Comanche Indian population to
the West. But incoming white US-American settlers preferred the East for its closeness to important
trade routes and to the cotton planting states. They also came in ever greater numbers, so that
Mexico finally prohibited Anglo-American settlers from entering Texas in 1830. This action caused
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consternation among the white US-American settler population, and set off a series of conflicts over
the territory.11
Borden played a prominent role in defending the supremacy of white US settlers in the
region. He was a delegate at the 1833 convention in San Felipe which petitioned the Mexican
government for a repeal of the settlement prohibition.12 During the armed conflict resulting in
Texan Independence, Borden published the region’s only newspaper, a mouthpiece for resistance
against the Mexican government’s centralizing tendencies.13 Letters from this period attest to
Borden’s continuous shortage of money and the financial difficulties under which he ran his printing
business; even so, he eagerly insisted that any refusal on his part to accept more free printing for the
government before payment did not imply that he was “less attached to the cause in which Texas
has been engaged,” or that he “would withhold any aid which it would be in my power to render my
country.”14 Borden continued to be involved in the running of the young Republic, serving as a
customs tax collector and administering land through the Galveston City Company.15
The war between Mexico and the United States, which ended in 1848, brought new
territories into the United States. Populated with an ethnically and religiously diverse set of
inhabitants, these territorial acquisitions were seen to threaten the cohesion and stability of the
republic. While the decision to go to war over such inhomogeneous lands had been contested, the
need to settle them now with white US-Americans seemed undisputable. That same year, gold was
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discovered in Coloma, California. The years after 1848 therefore saw an intensified stream of
travelers crossing the North American continent.
It was precisely in those years that Gail Borden began making and promoting his meat
biscuit. The sources for this period are scarce, and it is difficult to separate lore from life. The most
detailed descriptions come from Gail Borden himself and from a semi-fictional account written by
William Mumford Baker, a Presbyterian minister who spent a year at Galveston as assistant pastor at
the local church.16 The latter contains a central character, the inventor Mr. Parsons, who is almost
certainly based on Borden. Baker’s account suggests that Borden was experimenting with
condensing different kinds of foods in a shed in his garden before embarking on the meat biscuit
adventure. It describes the protagonist, a young minister named Mr. Venable, being shown around
the grounds of Mr. Parsons, where he witnesses “a sort of warehouse” in a corner of the grounds
that contained “a baker’s oven, […] tables, and heaps of small boxes.”17 Parsons then presents his
visitor with a cracker. “What do you suppose this is,” he asks the minister. When the puzzled man
replies that he suspects it is a soda cracker, Parsons triumphantly replies, “No, sir. That is a spring
chicken!” Describing the process by which he had turned said chicken into a cracker, he continued,
“I boil the chicken in a vacuum, on the other side of the house, extract every atom of bone and
fibre, leaving the essential chicken itself. The superfluous water is expelled by baking in a pan. What
is left is intensely and exclusively chicken.”18 Not only chicken, but turkey, beef, “a calf, and a fat
one,” and “a whole barnyard of pigs,” had been boiled down and put into boxes by Mr. Parsons. “I
am the original inventor of Focussed Flesh; remember that!” he proclaimed to his stunned guest.19

16

Baker, A Year Worth Living.

17

Baker, 105.

18

Baker, 106.

19

Baker, 106.

54

Gail Borden himself would tell the story of how he had come to invent the meat biscuit as a
narrative of ingenuity and serendipity. Making travel-sized meat had its precedents of course, and
Borden acknowledged them. German chemist Justus von Liebig had only recently described the
process of making an extract of meat, and bringing meat into a solid “glue” form had been
accomplished before. In fact, Borden had been trying to make just such a “meat glue” when he was
attempting to produce a portable form of meat for “some friends going to California.” But he had
been faced with a very local obstacle: the warm and humid Southern climate, a challenge Liebig
certainly didn’t have to face. Unable to dry the meat glue in time under these circumstances, he had
sought to speed up the process by adding flour, and baking the mixture. To his “great satisfaction,”
the process worked, producing a food that not only retained “all the primary principles of the meat”
but that would be durable and usable even in warm climates.20

“The world is changing. In the direction of condensing.”21
The meat biscuit thus tapped into longstanding traditions of making food preservable and
transportable for army campaigns, sea voyages, exploratory travel, and territorial conquest. Foods
rendered durable through the elements (drying or smoking) or through the use of natural chemicals
(salting) had enabled the movement of armies and the conquest of new territories since antiquity.22
Hardtack or ship’s biscuit was a standard way to preserve bread through baking and drying for long
sea voyages; the word ‘biscuit’ still reflects the preparation method of these ‘twice cooked’
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preparations.23 Meat, which had long been associated with strength and nutritiousness, was often at
the center of attempts to create durable provisions for travel. As a result, salt meat, and from 1811,
canned meat, became standard components of military diets and arctic expeditions during the
nineteenth century.24 Pemmican, a Native American food made from bison fat and pounded meat,
had been at the center of a flourishing “provisions trade” in the northern Great Plains and the
Canadian West, and drove British and later US-American expansionist activities in that region.25 But
increasingly, empirical observations of the link between scurvy and lack of fresh food spurred the
search for methods of preserving, as much as possible, the freshness of meat.26
Borden built on these familiar traditions of food preservation in his marketing strategy, but
he also sought the approval of medical and scientific expertise. He sent samples of the product “to
several scientific and practical men; and also to surgeons, and others connected with the Army and
the Navy of the United States,” informing them of “the nature of my discovery, or invention, and its
uses, requesting them to test the article, and to give me their opinion of its merits and
importance.”27 In a pamphlet containing directions for preparing the meat biscuit, Borden listed as
“references” the names of army commanders, navy captains, military surgeons, as well as the
commanders of the Arctic Expedition, Elisha Kane and Henry Hartstene.28 Among the men Borden

Similarly, “biscotto” in Italian, “Zwieback” in German, “bizcocho” in Spanish, “paximadi” in Greek.
Shephard, Pickled, Potted, and Canned, 56–57.
23

Shephard, 62–78; Pierre Berton, The Arctic Grail: The Quest for the North West Passage and the North Pole, 18181909 (Toronto: Anchor Canada, 2001).
24

George Colpitts, Pemmican Empire: Food, Trade, and the Last Bison Hunts in the North American Plains, 1780–
1882 (Cambridge: Cambridge University Press, 2014).
25

On the increasing concern with freshness and the path towards refrigerated meat, see Freidberg, Fresh, 49–
86.
26

27

Borden and Smith, Letter of Gail Borden, 3.

Gail Borden, Directions for Cooking Borden’s Meat Biscuit or the Extract of Beef Dried in Flour (New York:
Fanshaw, 1855), 7–8.
28

56

had approached was a medical doctor and former Surgeon General of the Texan Army, Ashbel
Smith (1805-1886). Smith and Borden had crossed paths briefly in 1838, when, in his capacity as
custom inspector, Borden had refused to forward a shipment that Smith was expecting.29 Despite
this rocky start, Smith and Borden would become firm partners in the meat biscuit business.
Smith had studied medicine at Yale University, and had afterwards toured the scientific hubs
of Europe for three years (as one did in those days if one wanted to become a successful doctor).30
Upon his return in 1836, he abandoned what would surely have been a promising medical career in
North Carolina in order to join the Texan revolution as Surgeon General of the Texan Army. Like
Borden, he held government posts in the new Texan Republic after the fighting; he served as
Secretary of State of Texas in 1845, and was sent several times to London and Paris as extraordinary
envoy.31 Smith owned a plantation a few hours boat ride away from Galveston, complete with a
private medical library (which Borden allegedly visited regularly according to one biographer).32 He
was also a member of the Texas State Medical Association and the American Society for the
Advancement of Science.
Through Smith, Borden had access not only to medical knowledge and scientific vocabulary
but also to the professional network of medicine and the military, which he and Smith enlisted in the
process of bringing the product to market. Smith forwarded a letter from Borden to the American
Association for the Advancement of Science, in which Borden had announced his discovery to
Smith and asked for his assessment. He added a letter of his own addressed to the president of the
Elizabeth Silverthorne, Ashbel Smith of Texas: Pioneer, Patriot, Statesman, 1805-1886 (College Station: Texas
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association. It is possible that Borden’s letter was written explicitly for the purpose of
recommending the product to the society, and perhaps even with Smith’s input. Smith and Borden
had known each other for a decade at this point; Smith had already introduced Borden to a New
York agent for the product, and helped Borden secure the cattle for the production of his biscuit.33
Smith may even have been indirectly involved in the experimentation for the product; at least he
collaborated with Borden on experimenting on another food, instructing him to conduct
experiments with a new potato which was known for its high “productivity” and as an excellent
fodder for cattle.34
However the letter was crafted, it was subsequently published, together with Smith’s note to
the association, and used to “invite the attention of practical scientific men to my discovery or
invention,” Borden wrote in the introduction.35 The two documents placed the product firmly
within the familiar context of military and naval expeditions, while simultaneously appealing to a
very particular set of political and economic concerns that plagued the United States at this moment
of imperial expansion. “The settlement of Oregon, and the incorporation of the Californias into our
Union render a direct communication overland with those distant territories, one of the most urgent
political and industrial wants of our country,” Smith proclaimed in no uncertain terms. While a
railroad was discussed and hoped for, such a solution would take “long years,” if it could ever be
achieved. In the meantime, it was “more and more imperative” for “our people” to have “direct
intercourse with the Pacific regions, and with the vast intervening districts, for the purpose of
making settlements.”36
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The meat biscuit was particularly suited for such an enterprise, for a number of reasons. Its
ability to withstand high temperatures and humidity, as had been evidenced by Borden’s preparation
process, made it superior to other “meat glues” for the hot and humid climates of the North
American West, the letters claimed. The biscuit also recommended itself for the peculiar character of
travel across the North American continent because of its dryness. “[I]t may be carried in sacks,
suspended from one’s saddle bow, for weeks or months over the prairies, or through the desert,
without the risk of spoiling” Smith insisted.37 Its smallness and convenient mode of preparation
promised to facilitate the work of geographically exploring the United States’ recent territorial gains;
“the geologist or surveyor,” Borden suggested, could carry “a few ounces of this bread in his
pocket,” and make a soup out of it in a few minutes, using “a hunter’s cap.” By use of his meat
bread, Borden continued, “[t]hose persons employed in making geological and mineralogical surveys
of our newly acquired territories, as well as those running the boundary, would realize an immense
saving of expense and labor […].” Labor, which could then be employed in surveying the
territories.38
Finally, the biscuit could guard against one of white man’s greatest nightmares. “Our
frontier, it is to be feared, will long be subject to Indian depradations,” Smith lamented, but “ Mr.
Borden’s discovery greatly adds to our means of prompt and efficient pursuit and protection.” This
feat was to be achieved through the “advantage of a small and momentary flame” required to
prepare the biscuit. “The fire for cooking is one of the greatest dangers in the Indian country, as it
betrays the situation of the camp to the hostile Indian,” Smith warned. The meat biscuit’s short
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cooking time would thus “not lightly be estimated by persons whose path has been among hostile
Indians.”39
These services to imperial expansion were linked to considerable economic advantages of
the meat biscuit, in the opinion of Borden and Smith. At the time, the cotton-producing South was
importing a large portion of its food from the Midwestern United States. The production of meat, in
particular, would have required sacrificing acreage that could otherwise be used for lucrative cotton.
As a result, Southern planters became very concerned with soil quality and more economic and
efficient ways of food production in the 1840s and 1850s.40 What was more, insufficient food in the
South always carried the risk of slave revolt – easily the most dreaded specter for many nineteenthcentury white US-Americans.41 Any food technology that would make meat transportable over long
distances would thus be of considerable interest to the economy and political stability of the United
States. Smith played on this link between food supply and the plantation economy, when he
advertised the biscuit as a cheap meat transportation technology that might be attractive to planters
and slaveholders everywhere, even in that “natural appendage of the United States,” Cuba.42
“Without mentioning more particularly our plantations,” he suggested unsubtly, “I will barely allude
to the fact, that immense quantities of jerked beef are annually imported from South America into
Cuba, for the sugar and coffee plantations of that Island; with equal freedom to import the meat
biscuit, the latter would drive the jerked beef from the market.”43 The biscuit would achieve this,
Borden and Smith insisted, through its extremely economical conditions of production (the biscuit
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was prepared “at a very low price, in countries where, as in Texas, beeves on foot are extremely
cheap”44) and transportation (“Putting it up in tin cases or casks, costs less than barreling a like
amount of beef; being much smaller in bulk, and dry, its transportation is less.”45). To drive home
their point, and using a language similar to that of cotton planters who measured productivity in
bales per hand per acre, Smith calculated the “mule load” of the meat biscuit, the amount of biscuit
per mule needed to nourish a certain amount of people.46 One mule, he concluded, could carry
nourishment for 7 men for up to two months.47 Nourishment, in Borden’s and Smith’s thinking,
had become a crucial variable in the complex equation linking food, space, empire, and capital.
All signs pointed to a prosperous future for the meat biscuit. After the product elicited a
number of positive testimonials prompted by Borden’s personal invitation to prominent army
surgeons and military generals to evaluate the product, the army began official tests of the meat
biscuit in 1850.48 Borden’s tenacity also paid off in the case of Kane and Hartstene, who took the
meat biscuit with them on their Arctic expedition. But the tables turned when the Quartermaster
report annihilated the product. It ruled that the biscuit was “not only unpalatable” but lacked the
necessary qualities to “sustain life in health and vigor.”49 Borden’s personal demonstrations of the
product in ship kitchens and hospitals in New York also failed to produce much enthusiasm.50
Borden would ultimately abandon the product, and turn to a more lucrative enterprise, that of
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condensed milk. But before the meat biscuit reached its expiration date, it was to have a second
moment of fame in Britain.

The food question
“The statistics of crime, disease, mortality, and even of the general prosperity of a country are intimately
associated with all that concerns the supply of food to the people […].”51

While provisioning military troops and choosing the right diet for sick individuals had long been
topics of expert discussion across the Atlantic as well as in the United States, food became
increasingly framed as connected to a set of vital issues which impacted the economic prosperity and
political stability of the British nation in the 1840s and 1850s. It was this heightened concern for
food, together with personal connections to a network of British experts of food and empire, which
allowed the meat biscuit a British comeback. This was not simply a narrative of diffusion, however.
Rather, it was the encounter of a peculiarly US-American technology of empire and capital with a
specific set of British imperial concerns that tied the stability of the nation and the future of the
empire to the global food supply and to strategies of waste utilization.
A number of developments converged to escalate concern about food in the middle decades
of the nineteenth century in Britain. While the term “Hungry Forties” was a retrospective diagnosis
applied by early twentieth-century free trade campaigners, there is ample reason to believe that
hunger, food shortage, and poverty were indeed a grave concern.52 Bad harvests struck Britain in the
years between 1839 and 1842, following on the heels of a significant economic depression beginning
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in 1839.53 The potato blight in 1845 and 1846 aggravated existing food shortages and inadequate
food management, and led to periods of scarcity in Scotland and England, and recurring famines in
Ireland between 1845 and 1852. John Burnett’s now classical study exposed the inadequacy of
English diets from 1800-1850, a period which he dubbed the “hungry half-century” for its
continuous struggles for adequate nutrition.54
Whereas in the United States, concerns about food distribution were linked to economic
productivity and territorial expansion, in Britain, the issue was rooted in a long history of land
enclosure and agricultural change during the eighteenth and early nineteenth centuries. While
enclosure probably contributed to an increase of available food resources overall, it exacerbated the
discrepancy between rich and poor.55 As a result, the issue of food became increasingly tied to issues
of class struggle, and food prices were a central theme of early food riots.56
Though historians debate the degree to which the mid-nineteenth century saw much higher
inequality than earlier periods, the chasm between Britain’s “Two Nations” was omnipresent in
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political discussions and literary representations of the period.57 While hunger was certainly
highlighted as a humanitarian concern, as James Vernon has demonstrated, lack of food was used to
draw attention to broader injustices, and to voice calls for intervention, mostly in the context of
concrete political crises associated with questions of food management.58 After the 1834 New Poor
Law (the “Starvation Act”), hunger emerged as a “newsworthy item,” as anecdotes of starvation
circulated in the pages of the Times of London and other papers.59 The 1840s coverage of the Great
Famine in Ireland reached an almost tabloid-like character in British newspapers. This intensive
media presence of the famine may not have elicited sufficient concern about the situation in Ireland,
but it kept the dangers of an unstable food supply freshly pressed on British breakfast tables.60
Partly motivated by the Irish famine, parliamentary debates about the Corn Laws and the Sugar
Duties Act of 1846 were framed around the abolition of tariffs as a means to reduce the price of
staple foods, and were accompanied by a veritable flood of starvation anecdotes in newspapers and
Anti-Corn Law League publications. In the case of the Sugar Duties Act, tales of domestic suffering
had to outweigh reports of cruelty to enslaved people. Since the abolition of slave labor in parts of
the British empire had made the import of food, especially sugar, more expensive, advocates of
protectionist tariffs highlighted ethical concerns over importing goods made by slave labor.
Opponents of protectionism mitigated those concerns by emphasizing the immense domestic
hunger caused by an insufficient food supply. In his Thoughts on Population and Starvation, James
“The Two Nations” is the subtitle of Benjamin Disraeli’s novel Sybil, which was part of a trilogy which
purported to expose the abject poverty of Britain’s industrial workers and rally support for a new
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Macintyre, member of the legislative council of New South Wales, underscored the validity of his
claim that, “the preservation and the happiness of one individual, however humble – at home,” was
“of more importance than of a thousand Africans or Asiatics” by relating two particularly gruesome
examples of desperate starvation which had been brought before Parliament as part of the hearings
for the Sugar Duties Act.61 In one instance, a diseased cow had died and immediately been devoured
by a hungry crowd in a display of great distress; in another, children had reportedly fought for and
then eaten the poultice applied to a wound. 62 The anecdote of the diseased animal carcass being
devoured by groups of starving people, in particular, was a recurring theme in these debates. It
crystallized the depth of desperation of the poor, and the degree of injustice done to them, by
denying them an adequate food supply. In some cases, anecdotes evoked the specter of popular
unrest, which might materialize should the situation be allowed to exacerbate. “We can conceive
only one greater horror to which the people may be driven,” concluded an article in a London
paper, “but they will, perhaps, take another remedy into their hands before they allow the
landowners to degrade them into cannibals.”63
The supply of food was discussed with even greater urgency in the aftermath of the Crimean
War. According to Charles Dodd, author of The Food of London, the war had revealed the devastating
consequences of an inadequate distribution of available food resources for the health and well-being
of the population.64 The “mournful episode of Crimea,” as Dodd referred to it, became an oft-cited
example of the connection between an inadequate supply of food, disease, and national security.
According to Henry Letheby (1816-1876), a chemist, Medical Officer and public analyst of foods for

61

James J. Macintyre, Thoughts on Population and Starvation (Sherwood, Gilbert, and Piper, 1841), 39–40.

62

Macintyre, 37–39.

63

“Distress of the People,” The Odd Fellow, June 12, 1841.

64

George Dodd, The Food of London (London: Longman, Brown, Green and Longmans, 1856), 5.

65

London, it revealed the “terrible consequences of what may be truly called famine.” Since the troops
had been left “with only just enough of food to maintain the integrity of the system,” it was not
surprising that “the scourges which wait upon famine, as fever, diarrhea, dysentery and scurvy,
should make their appearance in great force, and that the soldiers should perish by thousands.”65
While anecdotes of starvation and disease might have been dramatized for the purpose of gaining
support against protectionist measures and for better military provisioning, they were nevertheless
omnipresent and brought the grave and potentially destabilizing political consequences of an
inadequate food supply to the fore.
But the critiques of mismanagement embedded in the starvation narratives also suggested
that better management could improve the food situation. If food scarcity was at its core a problem
of organization, the food supply could be reorganized to feed the population more adequately.
While the Corn Laws were a focal point around which debates of optimizing the food supply
evolved, there was a parallel strand of discussion that was concerned with scientific, agricultural and
economic ways to stretch the food supply. This was in line with a rethinking since the 1830s of one of
the most influential theories connected to food in nineteenth-century Britain, the Malthusian theory
of population. Thomas Malthus’ (1766-1834) idea that the population increased much more rapidly
than the means of subsistence had held considerable sway over discussions of political economy in
the first half of the nineteenth century, and had notably contributed to the abolishment of parish
relief for the poor.66 But Malthus’ work had also found many challengers, notably in the form of
Michael Thomas Sadler and his Law of population. In this 1830 critique of Malthus’ theory, Sadler took
issue with the principle that the means of subsistence “preceded” the population; instead, he
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insisted, “the means of subsistence are produced and limited by the population.”67 In other words,
the food supply was not a finite variable, but increased with growing productivity, or “exertion,” as
Sadler referred to it. Exertion, according to Sadler, was the necessary “condition” that needed to be
fulfilled so that nature would supply her inhabitants with food. More bread could thus be earned
“[b]y the sweat of thy brow […],” Sadler insisted, quoting scripture.68
The notion of intensive productivity as protective against food shortages was also evoked in
the report of the 1851 census of Britain conducted by the Registrar General. The report argued that
Malthus had overlooked a crucial factor which had already been pointed out by economist James
Steuart (1707-1780), a predecessor of Malthus. When looking at the food supply, the report
explained, it was crucial to distinguish between “the natural produce of the earth” and “the portion
which is created by human industry.” While the former was fixed, the latter was elastic. It increased,
according to Steuart and the census, “in proportion to the number of civilized men.” Malthus, the census
report concluded, had naively confounded “the yield of the untilled earth with the produce of human
industry; which increases at least as rapidly as the numbers of civilized men, and will increase until the
resources of science are exhausted […].”69 Industry and science, then, were the saviors of the
hungry. By increasing productivity and advancing ‘civilization,’ Britain could pull itself out of the
Malthusian trap.
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A network of experts
As the matter of food shortage was thus raised to a problem of political, economic and social
importance, this anti-Malthusian optimism enabled a group of newly formed experts to seize on the
political crisis and devise strategies to optimize the food supply. A number of institutional and
intellectual ties linked this group of experts, aside from their shared interest in food. Most of them
came from humble, Nonconformist (non-Anglican) backgrounds. They pursued similar educational
paths, including apprenticeships followed by studies at Britain’s Nonconformist universities, such as
University College London or Edinburgh. Some went on to hold posts in the burgeoning field of
sanitary science. They shared a belief in addressing the challenges facing the nation through scientific
and technocratic knowledge, and seized upon the matter of the food supply, among other topics, as
a particularly ripe opportunity to assert their expertise over the most pressing political and social
issues of the time. Most importantly, they regarded the matter of the food supply as inseparable
from imperial resource management. Connected by the infrastructure created through the Society of
Arts, Commerce and Manufacture and through the Great Exhibition of 1851, they spread their ideas
about food in discussions, public lectures and exhibitions.
Among these experts were Edwin Lankester (1814-1874), who had studied at University
College London from 1834 to 1837 with the financial help of friends, and his teacher, botanist John
Lindley (1799-1865). Both were jurors at the Great Exhibition, Lindley in the category “Substances
used as Food,” and Lankester in the category “Manufactures from animal and vegetable substances,
not being woven, felted, or included in other sections.”70 Lankester gave a series of public lectures
on the subject of food in the aftermath of the Great Exhibition, and was appointed the
Superintendent of the Food Collection at South Kensington Museum in 1858, which housed the
remains of the food displays of the Great Exhibition after its close. Lankester’s predecessor as
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Superintendent of the Food Museum was Lyon Playfair (1818-1898), a chemist turned member of
parliament. Born in Bengal to Scottish parents in 1818, he studied medicine and chemistry at
Anderson College and Edinburgh University. Playfair played an important role in the organization of
the Great Exhibition; he was appointed special commissioner and charged with engendering support
for the exhibit in local communities.71 He also had a hand in devising the exhibition’s classification
scheme.72 Playfair brought to this role at the Great Exhibition his experience and connections from
his position in the Health of Towns Commission, which he had been asked to join in 1843.73
Together with Lindley, he had also been appointed to investigate the Irish potato blight in 1845, and
had produced a report that emphasized the gravity of the problem.74 While at University College
London, Playfair was instructed in materia medica by Jonathan Pereira (1804-1853).75 Like Playfair
and Lankaster, Pereira had risen to prominence from humble beginnings and earned a degree from a
German university at Erlangen. Pereira’s Treatise on Food and Diet (1843) became a much quoted and
influential work in key mid-nineteenth century debates about food.76 Pereira was succeeded in his
post as lecturer in chemistry at London Hospital by his former pupil and assistant Henry Letheby
(1816-1876), originator of the above quote on the social and political repercussions of the food
question. Born in Plymouth, Letheby studied chemistry at the Royal Cornwall Polytechnic Society,
from where he joined Aldersgate Street Medical School to study medicine under Pereira. He
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continued the tradition of obtaining a degree from London University and from a German
university. After serving as Pereira’s assistant and succeeding him as chair of chemistry and
toxicology at London Hospital, Letheby ran for the position of London City Medical Officer of
Health in 1855. His multiple lectures and publications on the subject of food recommended him to
the post of public analyst of foods for the City of London that same year, where he was influential in
the passing of the first anti-adulteration act in 1855.
As Britain extended its commercial and formal imperial reach in the mid-nineteenth century,
empire offered a growing market for expertise and a set of opportunities for career advancement.77
While colonial administration had long provided a professional ladder for military servicemen and
bureaucrats of humble origins, the ongoing debates about how best to rule the empire also engaged
the intellectual and scientific capacities of aspiring imperial technocrats and empire enthusiasts.78
The Great Exhibition brought together many such experts, giving them formal roles in organizing,
judging and commenting on the products on display. A project certainly intended to showcase
Britain’s economic, industrial, and imperial power, the Great Exhibition was also born of anxiety to
fall behind other nations economically, and designed, in the words of Jeffrey Auerbach, to “identify
and rectify Britain’s manufacturing deficiencies.”79 As such, it allowed medical experts like Lankester
and Playfair to exercise and publicize their knowledge on economic and imperial solutions to the
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food supply, and offer a dynamic alternative to the static conception of global food resources
permeating the galleries of the exhibition.80
Learned societies, and in particular the Society of Arts, Commerce and Manufacture,
provided an institutional link between these experts, and connected them to a wider network of
interest in food and colonial policy. Founded in London in 1754 in the Enlightenment spirit of
patriotism and improvement, the society underwent several phases, but was constant in its overall
aim to promote useful knowledge to benefit an imagined “public” and bring together broader
economic and imperial interests through local technological and commercial innovation.81 In its
mid-nineteenth century incarnation, the society was corresponding with a number of agricultural and
commercial societies throughout the empire, and was engaged in formalizing those ties (often forged
during the Great Exhibition) into a standing network of circulation of information and specimen.
This exchange of not only knowledge but ‘stuff’ became so important that the society campaigned
for a “colonial penny postage” to facilitate exchange. Food items were among those discussed and
exchanged, with a particular emphasis on ways to stretch their quantity and optimize their process of
production. To this aim, the society offered an extensive list of premiums. Prizes were awarded, for
instance, for “the best, simplest, and most economic Flourmill,” for “the importation of not less
than half a ton of well-dried Plantains, or Bananas from the West Indies,” and for “the importation
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from China, India, or elsewhere, of any new Vegetable Oils or Fatty Substances, which can be used
as food, or are applicable to manufacturing purposes.”82
It was this network of people, publications, and places that Borden was able to access
through his partner Ashbel Smith. Because of his existing connections to Europe and past position
as secretary of state, Smith was named official delegate of the state of Texas to the Great Exhibition
by governor Peter Bell.83 Playfair, who served as special commissioner of juries, appointed Smith to
the jury of ‘substances used as food,’ a committee of six men including Lindley and botanist Joseph
Hooker. Smith set off to London in the spring of 1851, and Borden followed a few weeks later.
Once in London, Borden performed demonstrations of the product and its preparation, while Smith
was attempting to find potential buyers. 84 Playfair himself examined the biscuit, and the results of
his chemical analysis were publicized in the reports of the juries and in Lindley’s speech on the
results of the exhibition.85 Borden’s letter to Ashbel Smith, as well as Smith’s note to the President
of the American Association for the Advancement of Science, was reprinted in an issue of the
Pharmaceutical Journal; the same issue also printed Borden’s patent.86 Jonathan Pereira noted the
meat biscuit in one of his lectures On the Dietetical Materia Medica delivered at the Royal College of
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Physicians, and showed specimens of it to his audience.87 He afterwards donated his specimen of
Borden’s Meat Biscuit to the Pharmaceutical Society for display in their museum.88
For an “unpalatable” product that was unable to sustain health the meat biscuit was
remarkably successful. It was awarded the Gold Medal of the jury for food, and showered with
praise in the jury’s report. Smith’s involvement might explain this favoritism of the jury for the
product, but for several years, the product would become a focal point in discussions about how to
optimize the food supply, often compared favorably to other concentrated preserved foods,
including Liebig’s meat extract. Borden himself was even granted an honorary membership of the
Society of Arts. Why would a product that was condemned so scathingly at home receive so much
attention overseas? The answer lies in the ways in which the product resonated with existing British
debates about food and empire. It conformed well to the intellectual framework through which
British food experts had conceptualized imperial resource extraction and food procurement. Not
only that, but it promised to become an essential component of the preferred imperial-economic
approach to the global food supply, and a crucial epistemic object in the scientific cosmology
supporting it.

The Raw and the Civilized
When Borden and Smith promoted the meat biscuit to US-American physicians and naval surgeons,
one feature they reiterated with particular tenacity was its “freshness.” Before the refrigerator
forever changed notions of freshness, the term was used to designate food which had been
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minimally altered from its original state.89 “It is to be noted,” Smith wrote in his letter to the
American Society for the Advancement of Science, “[…] that the meat biscuit is manufactured
without salt, pepper, or any condiment or chemical antiseptic whatever: thus the freshness or peculiar
properties inherent to recently slaughtered meat are preserved […].”90 Freshness was therefore not
antithetical to preservation, but quite the contrary; Borden’s process of preservation ensured that the
biscuit retained “unchanged and unimpaired, all its qualities of freshly slaughtered meat.”91 Nor was
this particular notion of freshness incompatible with baking or cooking; in fact, it was no
contradiction for Smith to assert that the prepared product had a “fresh, lively, clean, and thoroughly
done or cooked flavor.”92 By championing the product’s freshness, Borden and Smith highlighted
its unchanged nature, its unaffected integrity, its closeness to a natural, constant state. Transporting
meat biscuit was entirely equivalent to shipping whole herds of cattle from one place to another,
except in cost. It was meat as raw material.
In Britain, however, the meat biscuit was valued not so much for what it retained, but for
what had been done to it. There was a clear hierarchy to the stages of manufacture in the minds of
British food experts, where the process of manufacture outranked the raw material. This was evident
in the arrangement of the Great Exhibition food displays. With its four divisions (raw materials,
machines, manufactures, and fine arts), the exhibition’s classification scheme, devised by Playfair and
Prince Albert himself, was meant to reproduce and emphasize the production process.93 While food
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substances were placed within the division of “raw materials,” the displays themselves foregrounded
their processing. The multivolume Official and Descriptive Catalogue of the exhibit contained lengthy
descriptions of manufacturing processes, and even the entries in the abridged one-volume catalogue,
a very popular item of sale at the exhibition, often indicated exhibitors’ attempts to illustrate the
process of production through their displays. The specimen of Snowden’s coffee, for example,
exhibited “raw, and prepared by patent process,” were supplemented by “[s]amples of the process
of cleansing and purifying the coffee berry previous to roasting and grinding.” Similarly, exhibits of
Lebaigue’s chocolate and cocoa were exhibited “in the various stages of manufacture.”94
In the writings of food experts connected to the exhibit, the division between raw substance
and manufacturing process was mapped onto a spatial configuration of empire, with the periphery as
the supplier of raw materials and the metropolis as their processor. This reflected a prominent Free
Trade vision of ‘specialized internationalism,’ and of the empire as a “cog” in the global
manufacturing process.95 The spatial configuration of metropolis versus periphery, of raw material
versus refined product, also corresponded to a law-like notion of historical development. Together,
they formed an elaborate justification for imperial expansion, resource extraction, and for the
superiority of the British palate.
In Vegetable Substances used for the food of man, Lankester sought to “trace the progress of our
own country towards one of the chief objects and indications of civilization, – that of obtaining an
abundance and a variety of wholesome and agreeable vegetable food, at the cheapest rate, and with
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unfailing regularity, for increasing inhabitants.”96 To this aim, he surveyed the food plants of the
world using an approach that combined natural history and materia medica, arranged by plant
groups, with a description of their morphology, growing conditions, use and preparation. To
Lankester, resource extraction (both agriculturally from the soil and commercially from another
nation) followed a natural course of evolution, from a state of primitivism to a state of development,
that paralleled that of civilization. In the “rudest state of society,” Lankaster argued, man depended
on the “spontaneous products of uncultivated wilds” for food. The sign of an economically
advanced nation, by contrast, was its ability to accumulate resources from elsewhere. “When a
nation has commercial intercourse with the uttermost ends of the earth,” he claimed, “it soon makes
all the valuable products of other places its own.”97 Reliance on a single food was thus a mark of
primitivity. A society that supplemented its local food resources through a variety of foods from
other places, by contrast, was more advanced on the scale of progress.
Such an advanced state of society was also characterized by a taste for a greater variety of
things. “In the infancy of societies,” Lankester observed,
the people are necessarily satisfied with the enjoyment of such indigenous productions as fall most
naturally within their reach. But in the more advanced stages of society, when articles of food, which
at one time have been introduced as luxuries, are so far naturalized as to form a part at least of the
sustenance of the common people, they, in the event of an unkindly season, have something upon
which they can still fall back, so that what would otherwise be famine is at worst changed into
privation.98

The acquisition of new, ‘civilized’ tastes was thus not only a sign of an advanced stage of civilization,
but reinforced progress by guarding against famine. New appetites could be acquired, and once
acquired, attested to the resourcefulness of eating subjects in a world of scarce resources. In this
context, Lankester’s anecdote of a gentleman “from a remote part of Scotland” who had cultivated
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“such a fondness for some weed thrown up by the sea, and which through poverty of the inhabitant
was made to form part of their sustenance, that in after-life, when he had returned from a protracted
residence abroad, he procured a supply of his favourite weed to be regularly sent to him to London
[…],” was less an exposition of the man’s eccentric palate, than a comment on the degree to which
any (white) man’s palate could be developed for the purpose of avoiding dependence on a single
crop.99
Lankester’s insistence on taste and resourcefulness in procuring food as a mark of
civilization was echoed by Lyon Playfair. In a lecture dedicated to the use of chemistry in
manufacture which formed part of a series of lectures on the results of the exhibit, Playfair
contrasted the willingness of civilized nations to procure food with the naïve content of less civilized
nations. “European nations,” he observed, “as they increase in wants, examine every material, to see
if it be adapted to their ministration; they do not, like the African Dokos, bury their heads in the
ground, and shaking their legs in the air, thank the Supreme Being that they are content with snakes,
ants, and mice, for their food.”100 The acquisition and appropriation of new soils, new foodstuffs
and new tastes was a cunning and commendable European activity, in Playfair’s view, and
distinguished the creative European white man from his complacent colonial subjects.
Misplaced contentment with one’s lot and lack of appetite for different foodstuffs also
impacted the economic output of a nation, in Lankester’s opinion. It decreased productivity and
kept labor prices low. The inhabitants of India, he reported, had no gusto for anything but the most
basic needs, and consequently did not aspire to great industry. “Having few artificial wants,” he said
of them, “they are without those habitual incentives to exertion which actuate so powerfully and so
99

Lankester, 102.

Lyon Playfair, “The Chemical Principles Involved in the Manufactures of the Exhibition as Indicating the
Necessity of Industrial Instruction,” in Lectures on the Results of the Great Exhibition of 1851 (London: G. Barclay,
1852), 165.
100

77

beneficially people of the same rank in countries like our own. If they can acquire a meal for
themselves and their families they have little thought about higher comforts; the price of labour in
such countries is, in fact, equal to very little beyond the purchase of the lowest description of food
[…].”101 If the mid-nineteenth century debates about food conjured up a vision of a homo economicus,
whose “habitual incentives” prompted him to trade and be productive, this vision was by no means
universalist but bounded by race; it worked to enforce, not erase, a racial distinction between the
civilized colonizers and the uncivilized colonized.102
‘Uncultivated’ places, in the double sense of the word, were therefore vulnerably exposed to
the unmitigated impact of extremes, such as famines and the climate. Reliance on a single food
exposed their inhabitants to severe food shortages in times of crop failure, untempered by the
moderating influence of varied supplementary foodstuffs. Quoting Ricardo, Lankester warned that
there was “no refuge from calamity” for societies in their infancy; “[…] dearth to them is attended
with almost all the evils of famine.”103 Similarly, uncultivated soil exposed its population to the
harshness of intemperate climate. Without cultivation, Lankester argued, the effects of climate
would be allowed to damage the earth so that it would “speedily become uninhabitable.” Vegetable
cultivation thus had a beneficial effect on climate, and “[n]o vegetable productions tend so much to
bring about this beneficial result as those which are cultivated for human food.”104 Lankester asked
the reader to consider that in “countries which are uncultivated the weather is mostly in extremes,”
like in parts of India or South Africa. By contrast, in countries which had recently intensified and
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expanded their agricultural production, the climate had become milder. Scotland was the prime
example for this case, which had only recently benefitted from “the introduction of agricultural
improvements,” and a change in climate had been the consequence.105 For the likes of Lankester
and Playfair, then, producing food, even if that food was not consumed in the country of
production, and encouraging diversification of foodstuffs through the acquisition of new ‘civilized’
tastes, had a moderating effect on the extreme climatic, economic and dietary conditions of
‘uncivilized’ nations, and would enhance national security. Like the displays of the Great Exhibition,
their vision cast colonial relationships as a global production process, in which an industrious
manufacturing metropolis would develop and civilize an unrefined periphery through resource
extraction, commodity trade, and the grooming of consumer tastes, thereby enhancing the empire’s
sustainability.

Waste and want
The picture painted by Lankester and Playfair pinned a raw, wild, famine-ridden, climatically extreme
and gustatorily unadventurous periphery against a refined, civilized, well-supplied, moderate and
sensorially adept metropolis. This convenient dichotomy seemed to invite the development of
foreign soils and the commercial and agricultural extraction of resources from the periphery for the
benefit of civilization. But there was a flaw in the argument. Imperial resource extraction might have
been legitimized by a vision of peripheral dearth and starvation, but it required resource abundance
in order to be profitable. In their promotional announcement of the Meat Biscuit, Borden and Smith
had styled the biscuit as a technology that could make US-American abundance available to a
starving, unenlightened world. Abundance, in their imagination, was a marker of civilization, and
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spreading that abundance to the world was an act of civilizing duty. “It appears to be a part of the
mission of America,” Smith professed, “[…] not merely to furnish a home to refugees from the
oppressions and crowded population of the old world, but also, to feed in part, the poor of those
countries who never taste good meat […],” including the “starving Irish” and “almost every pauper and
every beggar in Europe.”106
British food experts, by contrast, developed a narrative of abundance as a sign of underdevelopment. They did so by linking their elaborate justifications for resource extraction to the
notion of waste. Their conception of waste had broader political and moral connotations than our
contemporary idea of ‘refuse.’107 Its roots lay partly in early strategies of industrial production to
convert by-products into valuable commodities and to minimize labor costs. In his classical text On
the Economy of Machinery and Manufactures (1832), often represented today as a pioneer work in
operations research, mathematician and mechanical engineer Charles Babbage frequently employed
the concept of waste to problematize economic losses caused through inadequate use of time, labor,
resources and production processes. Identifying wasteful practices of any kind in industry was the
first step to optimizing the industrial production process, and to maximize profits, in Babbage’s
mind. 108 In a speech on the results of the Great Exhibition, Playfair echoed Babbage’s commitment
to optimizing industrial production, and suggested that the field of chemistry could contribute to the
economization of the production process by devising “methods of utilizing products apparently
worthless, or of endowing bodies with properties which render them of increased value to
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industry.”109 Lankester also called attention to the ability of chemistry to find new profitable uses
for industrial waste materials in a lecture on the topic. As the chemical properties of substances were
becoming more and more known, Lankester suggested, it was possible to repurpose previously
wasted substances by extracting their valuable chemical substances, such as the fat and oil from skin
waste accumulated during the tanning process, which could be made into soap and other fatty
products.
The celebration of waste as a source of enormous economic potential was not limited to
specialist discussions among experts of industry, however, but was also a favorite topic in popular
literature. London’s waste workers, the so-called dust collectors, described by Henry Mayhew in his
1851 report on London Labour and the London Poor, were immortalized in Charles Dickens’ Our Mutual
Friend.110 Their work places, the infamous dust heaps, marked London’s urban landscape, and stood
as a physical reminder of the economic potential of accumulated rubbish. “A Dust heap of this kind
is often worth thousands of pounds,” remarked R.H. Horne in a contribution to Dickens’ literary
magazine Household Words on the subject, titled “Dust; or ugliness redeemed.”111 The popular
Chambers' Edinburgh Journal printed a number of articles on waste and waste product utilization, often
referring to the writings and speeches of Playfair and other experts on the topic.112 “Things which,
so lately as the commencement of our journal, were laid aside as useless, have now become of value;
and substances which at one time were looked upon as positive annoyances and obstructions, have
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been turned to advantage,” declared an 1846 article in that publication.113 Another, titled “The value
of rubbish,” emphasized the extent of the industry that consisted in “the converting of commodities
long regarded as worthless into articles of great commercial value and importance.”114 A satirical
poem in Punch magazine mocked this craze for waste and the rebranding of dirt as “nothing but
matter left us in the wrong place” (words famously uttered by Lord Palmerston), by jokingly (one
hopes) suggesting that the idea of waste recycling might be transferred to the context of felons
banned to the colonies. Rather than sending "sewage to sea," the poem asked, could they not prove
useful if “in the right place applied?”115
The concept of waste was thus broadly employed, and spanned the divide between processes
of industry, human labor, and natural resources, including food. This assemblage of motifs under the
banner of waste was concretized in the form of exhibits and permanent museum collections. In a
meeting of the Society of Arts on May 23rd 1855, Edward Solly, a lecturer in chemistry and the
society’s secretary, discussed the potential of a trade museum, modeled on similar museums of
commerce and industry, to boost the industry and wealth of the nation. He presented what was to
be its “first division” - a collection of animal products developed under the leadership of the society
and the Royal Commissioners of the Great Exhibition.116 Playfair, who was present at the meeting,
praised Solly in particular for his display of animal waste products, such as bladders or intestines.
The exhibit illustrated “the various shapes in which those hitherto waste [sic] products were again
brought into the useful purposes of life so that nothing was in fact waste.”117 In fact, “Application
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of Waste Matter” would become one of the five chief classes of the Animal Products Collection.118
Playfair continued Solly’s work of assembling the collection as it moved into a more permanent
home in the form of the South Kensington Museum in 1857.119 The South Kensington Museum
also housed the Food Collection, composed largely of the remnants of the food galleries of the
Great Exhibition. Both collections were jointly supervised by Edwin Lankester, who gave a series of
lectures on food and on the uses of animal products in his capacity as superintendent, including a
lecture dedicated to waste.120 In 1872, the animal products collection and the food collection (“one
of the most popular divisions of the Museum”) were transferred to the newly erected Bethnal Green
Museum, where they were joined by a waste products collection assembled by publisher and empire
enthusiast Peter Lund Simmonds (1814-1897).121 The close kinship between waste, food, and the
utilization of natural and industrial by-products was thus reflected in the spatial proximity of these
collections in their ultimate resting place.122
Simmonds was, in fact, one of the most prolific writers on waste, and together with
Lankester, he was instrumental in giving the topic a colonial dimension. 123 Born in 1814 in
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Denmark and adopted by a British naval family, Simmonds had spent his youth traveling as a
midshipman, and worked for three years as a bookkeeper in Jamaica when he was only seventeen.
Upon his return to England, he became involved in publishing, producing among others the Colonial
Magazine from 1844 to 1849. This publication promoted the interest of the colonies which had so
deeply impressed Simmonds during his time in Jamaica. In publishing the magazine, Simmonds
profited considerably from a network of colonial correspondence in which he was immersed. In
1853, he became a member of the Society of Arts, where he gave a number of speeches on waste
product utilization. 124 He was also deeply engaged in the Society’s attempts to form a trade
museum, and assisted Playfair in writing the catalogue for the Animal Products Collection. 125
Simmond’s vision was that of an empire full of hitherto unutilized, ‘wasted’ resources, that
could be brought within Britain’s reach through skillful waste utilization. Waste utilization, to
Simmonds, was equal to imperial and commercial resource extraction and expansion, and the key to
solving domestic shortages. 126 It would also have a civilizing effect, by engaging previously
inaccessible and uncivilized places in commerce and development. “When we perceive the new and
vast fields which are laid open to investigation and enterprise,” Simmonds asked in a speech to the
society,
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the empires of China and Japan being no longer sealed countries – the interiors of Australia, Africa,
and America, being ransacked by Commerce – the island groups of the Pacific and Eastern
Archipelago, especially Borneo and New Caledonia, being now fast peopled by Europeans – who
shall set a limit to the new and useful products which may be there developed and brought in to the
aid of the merchant and manufacturer?127

The equation of the resources of foreign territories with “waste” required a definition of resources
as “raw” materials, as substances that had been not only underutilized but undermanipulated and
underexperimented. In his survey of commercial products of the vegetable kingdom, Simmonds
insisted that the majority of substances imported to Britain were “raw” materials; “[v]ery few of
these products,” he claimed, speaking of vegetable staples like grains, fruits, roots, and sugar, “come
to us in any other than an unmanufactured state; they are shipped to this country as the chief
emporium and factory of the world […].”128 British ingenuity could improve these unaltered,
unprofitable substances by identifying them as useful in the first place, and by applying a certain
experimental spirit. The increasingly difficult access to sugar, for example, could be alleviated by
identifying and testing the “variety of plants furnishing saccharine juices,” Simmonds claimed, while
the failure of the potato crop might be mitigated by “experimentalizing [sic] on new tuberous
roots.”129
The idea that British industrial and scientific ingenuity could turn unrecognized waste into
potential wealth by identifying and manipulating previously uncharted raw substances left to their
own devices also served to erase the labor of producing these resources in the first place. What was
more, the notion of raw material as the antithesis of Western industriousness was mobilized to link
the natural abundance of raw materials to un-industriousness and inactivity in the colonies. A slight
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scarcity of food, Lankester claimed, predisposed to industriousness. “[…] [T]he industry of the
European,” he explained,
surrounds him with a much greater amount of blessings than the almost spontaneous bounty of
Nature to the Indian who lives upon his patch of bananas. The same reasoning applies to the breadfruit; for when the produce of two or three of those trees will suffice for a man's yearly supply, he is
not likely to call forth the faculties of his mind which wait upon a constant course of assiduous
labour. Those bodies of mankind are in the happiest state who are placed by climate between the
extremes of natural fruitfulness and sterility.130

Abundance thus naturally led to laziness, and laziness prevented natural resources from being
utilized to their fullest, resulting in waste. The dearth of uncultivated places, caused by undercivilization and under-development, was on a par with the scarcity caused by wasteful usage of
abundant natural resources, in Lankester’s mind. “Where Nature offers spontaneous food to large
tribes, as in a few situations in tropical countries, their condition is nearly as wretched, taken under
all its circumstances, as that of those poor inhabitants of polar regions, to whom almost everything
appears to be denied by the ‘All-giver,’ but who really obtain comforts by their persevering labour,
which the idle native of the finest soil almost always wants.”131
Plants that grew too abundantly and easily therefore drew Lankester’s disapproval. Sago, for
instance, which grew “in a climate predisposing the human frame to inaction,” was adopted in many
places as the main form of subsistence “to the neglect of other plants, the cultivation of which
would call for some amount of exertion.”132 The result of this lack of industriousness, caused by an
overabundant supply of food, was an inefficient, wasteful extraction of resources. “In tropical
countries,” Lankester lamented, “the force of vegetation is so great, and the wants of society so few,
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that magnificent trees are destroyed for the sake of a small portion of food, such as a few square feet
of an English garden would produce.”133
The notion of waste also served to mitigate another difficulty in the project of extracting the
abundant resources from a distant place. The presence of a particular kind of resource in a particular
geographical region was still conceptualized within the framework of mid-nineteenth century natural
history. The natural vegetation of a place was believed to be especially suited as nourishment for the
inhabitants of that locale. The German physiologist Friedrich Tiedemann (1781-1861), whose work
on the physiology of nourishment was often drawn on by British food writers, correlated the kinds
of foods eaten in different places of the earth with the climatic and geographic conditions of those
places. Colder regions were scarce in vegetation, but offered animal foods, which in turn served the
inhabitants of those climatic zones best to withstand the cold. By contrast, the ideal food for
inhabitants of “tropical climates” were vegetables, which allowed them to “withstand heat,” and
which also grew there in abundance.134 The nutritional fit between local population and local
produce was even taken as an indication for the wisdom of the creator, in supplying each of his
creatures exactly with their needs. Natural theologians relished the harmony of intelligent design
evident in the perfect match of regional vegetation, climate, eating customs, and digestive anatomy.
Mid-century food writers drew on a complicated set of theological and biological metaphors
to reconcile such normative conceptions of nature with their extractive and interventionist
enterprise. The conception of waste utilization articulated by Lankaster, Playfair and others built on
an eighteenth century notion of repurposing, a natural cycle of metamorphosis, in which objects
shifted use by moving from one context to another, or from one temporal stage to the next. Waste,
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in this context, was set against the notion of purpose or function, and to devise uses for wasted
substances was to reveal their God-given purpose.135 Lankester argued that “the refuse of bone
manufactures, the offal of slaughter-houses, and the refuse of our large towns,” when studied
closely, were “not refuse” for practical as well as religious reasons. “When we come to consider
these things,” he wrote, “we shall find that God has made no waste in the world at all. There is a
maxim, 'Waste not, want not;' and we have wasted, and do waste; and I shall call attention to this
waste in many things, and show that many branches of industry have sprung up from the utilization
of this waste.” Using unused resources well was therefore not merely a commercial convenience but
a natural necessity and a moral imperative. “The Great Creator ha[s] pronounced all that he made to
be very good,” remarked Simmonds at a debate on the economy of food in the Society of Arts in
1857, “but he left it to man to test, apply and economize the vegetable substances, and animals
placed at his disposal.”136
Playfair even claimed that the efficient use of time, labor and resources was itself a naturally
evolving ability, separating highly civilized from less civilized beings, and as such could be divined
from the natural organization of beings. A higher degree of economization was visible, for example,
in the number of digestive organs employed in the processing of food in animals - the higher
animals had optimized the process by using only one stomach, whereas lower animals used several
organs for the same process, making their labor more intensive and their results less efficient.137 The
ability to make economic, unwasteful usage of resources was anatomical evidence for a highly
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developed being. Abundance, then, rather than being a sign that a particular food was best eaten in
the place where it grew, signaled instead a lack of economizing ability.
But the nineteenth-century notion of waste also went beyond the eighteenth century idea of
repurposing in crucial ways, and thereby provided a compelling rationale for resource extraction on
a large scale. Simon Werrett has argued that eighteenth-century practices of repurposing were
embedded in a discourse of “household oeconomy” which demanded a careful balancing between
the preservation of old things and the acquisition of new.138 But where eighteenth-century notions
of thrift had implied a shift in purpose within a balanced oeconomy, nineteenth-century calls to
reduce waste were aimed at an overall increase of usable material and productivity. Minimizing waste
meant maximizing output. Bringing into circulation the totality of undervalued “unappreciated”
substances, in the words of Simmonds, had the potential of creating surplus value. In a book on the
Commercial Products of the Vegetable Kingdom, he assembled calculations of the potential increase in
wheat production through a more economical use of seed and an improved yield of grain per acre.
Especially in light of “a rapidly increasing population,” he declared, “I scarcely dare give the
calculation of the immense amount which would be realised in any great country, by the single
saving of a bushel to an acre in the quantity of seed ordinarily sown.”139
A much-discussed strategy to increase agricultural output by using waste materials was the
application of human excrements as manure. John Mechi (1802-1880) was one of the most vocal
advocates for this approach. He put his ideas into practice on his experimental farm, Tiptree Hall,
which was also the site of a number of reaping machine trials of the Great Exhibition.140 In a
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speech to the Society in 1854, Mechi suggested that the mismatch between population and the food
supply could be reconciled by making use of the waste matter of cities for the increased fertilization
of the land.141 “Our excrement is literally our food,” he suggested,
disagreeable and disgusting in form and smell, but unaltered in elementary value. Injurious to man, it
is vitality to plants; and much of the luxuriant vegetables that grace our table, are a merereembodiment [sic] of our own excreta. The time is gone by for false delicacy in these matters – we
must entertain this great privy question.142

While the re-purposing of human excrement to farm the land for food also conformed to an
eighteenth century notion of natural economy with its continuous circle of transformation, the
emphasis in Mechi’s and others’ proposals to use urban waste in this context was on the potential it
posed to create surplus value. “I do not know anything more rational and more desirable than that
the surplusage of our town and city profits should find useful employment on the land,” he
announced. “Surplusage” referred to both unused monetary capital as well as literal ‘waste.’ Britain
possessed capital in “superabundance,” Mechi argued, and it should be used to make agriculture
“profitable.” Similarly, the “waste” of town sewage could be applied profitably in agriculture. In
order to “form some idea of the extent to which our food might be increased by the application of
town sewage,” Mechi calculated the additional area of land that could be made available for
cultivation through the use of town sewage. He concluded that the sewage of Britain’s current
population “would fertilize 500,000 additional acres” of land.143 The algebraic frame of mind, in
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these reflections on waste utilization, was not one of addition or subtraction, but of multiplication.
True abundance could never be found in the unchecked bounty of uncultivated vegetation, but in
the strategic transformation of waste into profit.

A biscuit of abundance
The desire to eliminate waste guided food experts in their thinking about stretching British food
supplies by relying on the untapped, wasted resources of the empire and beyond. One vehicle for
bringing these resources within Britain’s reach would be new methods of preservation and preserved
foods such as Gail Borden’s Meat Biscuit. Preservation had long been highlighted by political
economists as a crucial component in preventing scarcity. In his widely cited treatise on political
economy, Jean-Baptiste Say had prophesied that “[s]carcity would […] be of less frequent
occurrence, if more attention were paid to the dissemination and perfection of the art of preserving,
at a cheap rate, such kinds of food, as are offered in superabundance at particular seasons and places
[…].”144 At the Great Exhibition, preservation was showcased as a central achievement of
civilization. Displays of preservation stressed recent advances in scale and durability of preserved
products. Specimen number twelve of the food exhibit was a “Canister of boiled mutton, supplied
to the Arctic Expedition in 1824, and found by Captain Sir James Ross in Prince Regent’s Inlet in
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1849, in a perfect state of preservation.”145 The official catalogue marveled that “the canister
exhibited has been preserved above twenty-six years, and is still fit for food.”146 M. Smith from
Copper Alley, Dublin, supplied a free-standing, “preserved pig, entire,” a “conspicuous feature in
the English department,” according to the jurors’ report, which deserved “notice as a remarkably
successful instance of curing on a large scale.”147 The catalogue provided visitors with a brief history
of recent advances in preservation techniques, from Nicolas Appert’s 1810 invention of a canning
process using glass containers and immersing them in boiling water in France, to John Hall and
Bryan Donkin’s appropriation of Appert’s process using tin cans in England.148
The civilizing potential of preserved provisions lay above all in their ability to economically
redistribute the food supply. “The preservation of food in these canisters being unaffected by
climate, or apparently by the lapse of time, it is, of course, possible to prepare food in this manner in
those parts of the world where it exists in greatest abundance, and then transmitting it to places
where it is most scarce,” enthused the treatise on the exhibition’s food substances.149 Of particular
interest were supplies of animal food. Animal food was considered a highly nourishing source of
sustenance, but because its cultivation required large areas of land, which would then be unavailable
for other food cultivation, it was in short supply on a tiny island like England. British ingenuity,
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however, had identified hitherto unused sources of meat supply in its empire and beyond. “In some
of these colonies,” explained the treatise on food at the Great Exhibition,
animal food is extremely cheap and abundant. In Australia especially, during the seasons of drought,
it is absolutely wasted in extraordinary quantities: flocks are slaughtered for the tallow alone, and
whole herds for their bones and hides. Were the meat on these occasions preserved, it cannot be
doubted that it could be imported into England and sold at a cheaper rate than fresh meat in our
metropolitan markets, to the great benefit of all classes, especially in seasons of scarcity.150

Gail Borden’s Meat Biscuit tapped into this obsession with finding ‘wasted’ resources and making
them available to British tables. Borden and Smith had stressed the biscuit’s role as a conveyor of
nutritious substance from places of abundance to places of scarcity at low cost. “This meat bread,”
Borden promised, “will be manufactured where meats are plenty and cheap, and exported to
countries where they are both scarce and dear […].”151 Their intention was not lost on the jury of
the Great Exhibition. “A more simple, economical, and efficient form of portable concentrated food
than the American meat biscuit of Gail Borden has never been brought before the public,” gushed
the jurors’ report. 152 The catalogue praised its place of manufacture as “abound in cattle of good
quality,” and announced that it would provide a means of transporting “meat into countries where it
is scarce and dear.”153 Lindley therefore considered it “one of the most important substances which
this Exhibition has brought to our knowledge.” He praised it not merely for its own sake, but
because of the method by which it was produced, which promised to provide a more general
solution to Britain’s food supply problem. “When we consider,” he announced,
that by this method, in such places as Buenos Ayres, animals which are there of little or no value,
instead of being destroyed, as they often are, for their bones, may be boiled down, and mixed with
the flour which all such countries produce, and so converted into a substance of such durability that
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it may be preserved with greatest ease, and sent to distant countries, it seems as if a new means of
subsistence was actually offered to us.154

Not only could such strategies for waste elimination point towards “new means of subsistence,” and
thereby assuage anxieties about the Malthusian curse, they could ensure that only those parts of
foods that were truly functional would find their way onto British ships. The meat biscuit and similar
products were praised not only for collapsing distance but for collapsing mass. The report of the jurors
at the Great Exhibition praised preserved animal and vegetable foods for the fact that there was “no
waste in the meat: all that is good goes into the case, which is always filled.” Such preserved and
concentrated meat products had considerable advantages over traditional salt provisions, according
to the jury, because they avoided “the expense of casks, leakage, brine, bone, shrinking, stowage,
etc., which are all heavy items, and entail great waste and expenditure […].”155 Borden and Smith
had highlighted this aspect of their product, pointing out that, in preparing the meat biscuit, “ all
refuse, excrementitious and superfluous matters are rejected,” leaving only the “nutritive portions of
the beef.”156 While traditionally conserved meat products “necessitate the transportation of useless
bulk,” the meat biscuit’s “small bulk” ensured that “the cost of transportation to other countries will
be light.”157 The meat biscuit’s process of manufacture was hailed in the catalogue of the Great
Exhibition as saving an “immense expense in the transportation of useless bulk and weight of meat
[…].”158 It was likely for these connections to waste that the meat biscuit was also mentioned in
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Simmonds’ speech in December 1854 to the Society of Arts on “some undeveloped and
unappreciated articles of raw produce from different parts of the world.”159

The invention of nutritive constituents
The search for the wasted resources of the empire, and the attempt to maximize them through
global extraction and transportation, forced attention on the nutritive power of food in relation to
its physical properties, its mass, its weight – properties which would determine its economic
potential in relation to the spatial map of empire. It directed food experts’ efforts towards finding
ways of determining the exact quantity of nourishing mass per square meter of acre, and per can of
preserved food. In other words, the maxim of waste optimization, and the use of products to realize
it, prompted experts to think seriously about the content of food matter, and how exactly it related to
the function of nourishment.
Through their efforts to map the empire’s wastefully used resources and lands, Lankester
and his colleagues had been grasping for a way to extend their stocktaking of untapped areas and
sources of nourishment to food’s substance itself. Lankester’s philosophy and justification of
resource extraction sought not only to identify the world’s wasted, uncultivated lands, but also to
determine the types of foods whose cultivation would produce the most efficient form of
nourishment on those lands. In his treatise, he drew on previous authors who had attempted to
quantify the relative nourishing potential of different foodstuffs when planted in the same area of
soil. Alexander von Humboldt had produced an oft-cited example of such a calculation in his Essai
politique sur le royaume de la Nouvelle-Espagne, which Lankester summarized in his text. Humboldt had
calculated the amount of nourishing substance per one hundred square meters of soil when planted
with bananas trees compared to the same amount of soil when planted with wheat during one year.
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He had concluded that the banana field would yield two thousand kilograms of “nourishing
substance” compared with only fifteen kilograms in the case of wheat. This meant that the same
sized territory could nourish 25 people if it was planted with bananas compared to one person if it
was planted with wheat.160 Lankester also drew on agricultural chemist Humphry Davy’s (17781829) experiments on the nourishing substances of plants and grasses at different stages of their
growth.161 He quoted a passage from a collection of tracts on the Corn Laws which grappled with
the question of whether wheat or potatoes would yield more nourishment, if both were grown on
“an acre of land, with the same degree of labour bestowed upon it, and the same portion of manure
applied to it […].” Wheat would yield considerably more weight per acre than potatoes, but the key
was to ascertain “the quantity of nutrition in a given quantity of either wheat or potatoes.”162
How that was to be done was still unclear, however. While determining the relative
nourishing power of foods had at all times been a matter of interest, for example to physicians
advising their patients on diet, it was only recently that nourishment had been framed as an issue
determined by food’s content, rather than its kind. The question of ‘which part of wheat is nourishing?’
was an entirely new mode of investigating the nourishing potential of foods, which had only been
asked in this manner since the late eighteenth century.163 Chemists had of course long attempted to
examine the component parts of plants through distillation analysis, and embraced the less
destructive method of solvent analysis to identify subtle distinctions between different kinds of
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matter contained in plant bodies in the latter half of the eighteenth century.164 Solvent analysis
yielded so-called proximate principles, which were believed to be distinct chemical bodies with
characteristic chemical properties. Whether a proximate principle produced by solvent analysis was
the smallest possible unit of a plant, or could itself be decomposed into even smaller, unalterable
units, or elements, was by no means an undisputed matter; rather, the notions of stable chemical
elements, and of chemical compounds as composites of unalterable elements, were both articulated
during this period.165 By the early nineteenth century, chemists had characterized important
proximate principles of plants which all could be converted to nourishment in the human body,
including starch, mucilage, gluten, and saccharine matter. They had begun to examine the relative
quantities of these substances in different plants, and had determined their content of those
subcomponents which had been agreed to form unalterable elements, such as nitrogen (also called
azote), carbon and hydrogen. But whether these elements had any bearing on the relative nutritive
potential of proximate principles was yet to be determined.
At the time of Humphry Davy’s experiments on plants, the nourishing power of these
different proximate principles was still established as a matter of hierarchy according to their
similarity to the animal body. Gluten, according to Davy, was “the most nutritive” of these
substances, because it “approaches nearest in its nature to animal matter […].”166 Gluten was
known to be present in wheat, which, according to Davy, made it a superior nourishing grain to
others. Continuing his hierarchy of nourishment, Davy asserted that “next in order as to nourishing
power, is sugar, then farina; and last of all gelatinous and extractive matters.”167 Comparing the
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nourishing capacity of different plants, one simply had to determine the quantity of these nourishing
principles. “Simple tests of the relative nourishing powers of the different species of food,” Davy
determined, “are the relative quantities of these substances that they afford by analysis.”168
This was the method Lankaster used in his 1832 treatise to determine the relative nourishing
power of plants in relation to their bulk. He surveyed the properties of individual plants with an eye
to their relative nourishing contents, determined as the total product of proximate alimentary
principles such as gluten, mucilage, and saccharine matter. For each vegetable food, Lankester noted
the content of nutritious substance as a percentage of its overall weight or bulk. Carrots contained
ten percent of nutritive matter, oats boasted 75 percent, while wheat contained a staggering 95.5
percent of nutritious substance. Plants thus identified as yielding a high percentage of nourishment
per weight could contribute to a less wasteful utilization of the world’s food resources. Salep, for
instance, a flour made from orchid tubers, contained “a greater quantity of nutriment in the same
bulk than any other vegetable body,” and had been discussed as a standard provision on any ship
undertaking a long voyage. Clearly, not every plant was created equal in the economy of nutriment.
But while it was possible to determine the relative quantity of all subcomponents of food
which nourished the body to different degrees, this would still yield no insight into which foods
nourished the body better. Humphry Davy had demonstrated through his experiments that “wheat
contains about three times the quantity of mucilage or starch, and of gluten or albumen” than the
same quantity of potatoes. But potatoes also contained a certain amount of “saccharine matter,” a
substance which was absent in wheat. How was the relative nourishing power of these different
principles to be calculated exactly? Knowing the relative quantities of substances which were only
understood through their comparative nutritive power in a hierarchy of nutritiousness, according to
their animal or vegetable nature, was insufficient to determine the superiority of wheat over
168
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potatoes, or the other way around. The exact effect of these substances on the body remained
unclear. “The difficulty of estimating the nutritive power of the raw substances is not wholly
removed by this appeal to chemistry,” Lankester quoted, “because we are still ignorant of the effect
which the combination of the saccharine matter with the mucilage and gluten may produce when
used as aliment.”169
The difficulty with determining precisely how much a given food component would nourish
the body lay in the fact that proximate food principles still existed within a qualitative philosophy of
digestive transformation. Proximate principles were thought to become nourishment in the body by
undergoing processes of “elaboration.” Often compared to ripening or fermentation, these were
qualitative changes through which substances were made ever more similar to the qualitative
composition of the human body. Such processes had a cosmic dimension: human digestion was
thought to form part of a broader cycle of elaboration, in which non-living materials, such as
minerals, were elaborated by plants for the consumption of animals, while plants were transformed
by animals into the nourishment of humans.170 Mucilage, a component of plants, was imagined to
be gradually transformed into an ever more animal-like or “animalized” substance, and thereby
brought closer to the qualitative state of humans within a hierarchy of beings. The most
“animalized” component of plants was gluten, which was believed to resemble the stuff of the
human body most closely. Digestion was thus imagined as a process of transformation across
species, with a clear direction from least to most human-like substance, a process of making
dissimilar substances similar to the human body.
The idea of digestion as incremental qualitative transformation was of remarkable durability.
Even though it was increasingly expressed in the language of chemistry in the course of the
169

Lankester, Vegetable Substances, 150.

170

Spary, Feeding France, 89–93.

99

eighteenth and early nineteenth centuries, this understanding of foods’ relationship to the body had
deep roots in Galenic humoral physiology and Renaissance dietetics.171 In this thinking, foods
formed the raw, lifeless material from which the transforming power of digestion created the living
tissues of the body through a process of assimilation or making similar, encompassing a series of
qualitative steps of progressive refinement, including the concoction or “cooking” of foods in the
stomach to form chyle, the sanguinification of the chyle in the liver to form blood, and the actual
assimilation or incorporation of the nourishing blood into the tissues of the body. The concept
persisted well into the nineteenth century, when it was often expressed as a change in organization.
According to Friedrich Tiedemann, digestion was the process during which foods lost their own
organization and assumed the organization of the assimilating body, and the “vital properties” of the
tissues and organs into which they were incorporated.172
From the late eighteenth to the mid-nineteenth century, ideas about the nourishing
mechanism of food and the operations of digestion were reimagined together as a process of
resource extraction, rather than qualitative transformation. Whereas Ursula Klein has identified the
emergence of the concept of element as a prerequisite for new ways of imagining substance
transformation, such as the joining together of different sub-components or elements which
conserved their properties in the process, I would like to propose a slight variation of Klein’s
argument, which is that the idea of an alimentary element or constituent relied on a notion of
digestion as resource extraction rather than alteration. 173 Partly, the conceptual shift towards an
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extractive rather than a transformative model of digestion was driven by new experimental
techniques, such as solvent analysis. As Emma Spary has suggested, medical chemists, steeped in the
mechanism of this technique, began to imagine digestion itself as a process of extracting already
existing nutritive principles from the imbibed food substance.174 But the notion of an alimentary
element was above all an agreed-upon definition that relied on a new conception of digestion.
At the heart of debates about the nature of food and the process by which it became
nourishment was the question whether digestion had the power to transform food substances in a
way that was anything other than a process that could be imitated through laboratory methods,
chemical or mechanical. If the body had no special power to truly transform the raw material of
food into the tissues of the body, if the path of food into the body was accomplished by the exact
same processes that could be observed in chemical and physical experiments, then the elements that
composed the body had to be supplied by the food, and they had to be detectable through
laboratory processes. Eighteenth-century automata seeking to replicate the process of digestion
illustrate this grappling with the limits of equating life processes with mere mechanical and chemical
operations. The defecating duck exhibited by Jacques Vaucanson in the Parisian Hotel de
Longueville in 1738, an automaton advertised as capable of digesting grains, demonstrated both, the
fascination with, and the impossibility of, unraveling vital phenomena through techniques of the
laboratory.175
But this was not a story of the “discovery” of elements, which then lead to the dismissal of
vitalist theories of digestion. Rather, the dethroning of digestion as the impenetrable barrier
separating life from non-life hinged on an agreed understanding of elements as the ultimate

174

Spary, Feeding France, 89–91.

Jessica Riskin, “The Defecating Duck, or, the Ambiguous Origins of Artificial Life,” Critical Inquiry 29, no.
4 (2003): 599–633.
175

101

components of matter. This question was considered in Jonathan Pereira’s 1843 treatise on food and
diet, in which he attempted to establish more precise relations between the proximate principles of
foods, their elementary composition, and their relative nutritive effect. He defined elementary
components of food as “[t]hose bodies from which chemists have hitherto failed to extract other
substances of entirely different properties.”176 However, Pereira acknowledged that considerable
disagreement existed as to which substances had been shown to be elementary. Some elementary
bodies had in fact been suspected to be composed, a suspicion that had arisen especially in the
context of elementary substances found in organized beings. He conceded that the definition of an
elementary body was therefore merely a definition by consensus. “[C]hemists have agreed to call
those substances simple or elementary which have hitherto resisted every attempt to resolve them into
other and simpler parts; and, therefore, when the phrase element or simple body is used, we merely
mean a substance which no one, as yet, has been able to decompose.”177
Pereira pointed out that it was the acceptance of this definition of elements which was really
at stake in debates about whether the body was able to build up living tissues out of non-living food
elements. He alluded to a controversy about the formation of the lime found in the skeleton of the
chick, which did not pre-exist in the egg, and so some chemists argued that it could only have been
formed de novo. One such chemist was William Prout, whom Pereira cited as having claimed that
“the vital agents can form what we now consider as elements.” But Pereira pointed out that this was
really a question of the true ‘elementary’ nature of the substances formed. If one accepted the
definition of elements as undecomposable bodies, then anything that was formed by the body was
not an undecomposable element. The ‘elements’ found in the body therefore had to be supplied
through the food, and they had to exist ready formed in the food. The definition of element relied
176
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on a notion of digestion as the process which extracted already pre-existing elements from food, and
the notion of digestion as extraction relied on a definition of ‘element’ as the ultimate component of
food.178 “A living body has no power of forming elements, or of converting one elementary
substance into another,” Pereira concluded.
Mirroring these changes in understanding of the relationship between humans and their food
was a rethinking of the process of nourishment in nature: manure. In 1763, French agronomist or
“physician-agriculteur” Henri Louis Duhamel du Monceau summarized the uncertainty about what
exactly the mechanism by which manures increased the fertility of the soil was; “one does not
know,” he pondered, “if they act by retaining the humidity which is absolutely necessary for the
vegetation; or by rendering compact soils more loose, enabling the roots to extend; or by exciting,
through the fatty and oily substances they contain, a kind of fermentation in the interior of the soil, a
fermentation which helps that sort of digestion by which the nourishing juice of the plants is
prepared in the earth; or, finally, if some part of the manure, be it oil or a volatile salt, passes into the
plants as aliment.”179 In other words, it was unclear whether manure acted mechanically on the soil,
effected a qualitative transformation of the earth by coming into contact with it and inducing a
“fermentation,” or whether pre-existing constituents of manure were actually taken up by the plants.
This question was largely answered in favor of the latter explanation by the early decades of the
nineteenth century. In a series of experiments, Humphry Davy sought to determine whether
“fermentation was necessary to prepare the food of plants,” and whether “soluble vegetable
substances passed in an unchanged state into the roots of plants.” 180 He concluded that the latter
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was true, and that fermentation was not necessary. This is what Mechi had referred to by
characterizing “excrement” as “disagreeable and disgusting in form,” but “unaltered in elementary
value.”181 Excrement, the product of the unaltering extractive process of digestion, contained a
number of unalterable nourishing elements which could be supplied to plants and therefore made
useful for increasing the provision of nourishment.
The question whether digestion was transformation or extraction also informed the famous
experiments performed by Francois Magendie on dogs. Magendie set out to identify the source of
azote or nitrogen, a substance he considered as one of the ultimate elements in the body of animals.
There were several hypotheses as to how nitrogen could end up in the bodies of humans. Some
believed that food was indispensable to supply nitrogen, others thought nitrogen was supplied
through the air, and a third group argued that it was “formed entirely by the influence of life.” In
order to determine which view was correct, Magendie decided to feed dogs on a diet consisting of a
substance generally acknowledged to be nutritious, but which contained no nitrogen: sugar. He
examined the effect of nitrogen-deprivation on the dog through an autopsy of the dog’s body. The
result seemed to suggest that dogs could not survive without nitrogen, and that nitrogen deprivation
had visible clinical and patho-anatomical consequences. The dogs examined lost weight, strength,
gaiety and appetite; one developed a corneal ulcer. Their bodies showed a diminished volume of
muscle and an absence of fat, the gall bladder and bladder had been distended by fluid, while the
stomach and the intestines were reduced in volume. Magendie concluded that he “considered sugar
as incapable of alone nourishing dogs from then on.” The dog’s digestion had not been capable of
compensating for the lack of nitrogen by forming nitrogen out of other material. This, to Magendie,
confirmed nitrogen’s status as an element on which the body relied entirely for its nourishment, and
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disproved the idea that digestion exerted any “influence of life” beyond that which could be
observed in ordinary chemical investigations outside the body.182

Negotiating component and kind
This rethinking of digestion as an extraction process rather than as a process of creating qualitative
similarity between food substances and the body also had profound implications for how the
function of food, its nourishing mechanism, was determined. In early modern theories,
nutritiousness was crucially linked to the notion of similarity. Since digestion was imagined as a
process of making similar, the ease with which this process occurred, and therefore the likelihood
that a substance would nourish the body, was imagined as a function of the similarity of foods to the
human body.183 Similarity, and through it, nutritiousness, were established in a number of ways.
Natural history suggested a hierarchy of living things that was drawn on to assert the superiority of
animal food over plant food, and of certain classes of animals to others, such as mammals over
reptiles.184 Taste was another indicator of similarity and nutritiousness. As a highly individual sign
that a substance “agreed with” the individual constitution of the eater, taste had been part of
classifying the nutritiousness of food for the duration of Galenic and Renaissance dietetics.185 The
idea that taste could indicate a closeness of food to the eater persisted in the eighteenth century, and
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was reiterated in the writings of Jean-Anthelme Brillat Savarin and other French gastronomes keen
to establish a “science of taste.”186
Nutritiousness was thus detectable by ascertaining foods’ qualitative characteristics, their
animal or vegetable nature, their taste and texture, in relationship to individual bodies. Hence,
ranking foods from nourishing to non-nourishing relied on their characterization as a kind.
Renaissance dietetic manuals provided lengthy characterizations of each individual food and taught
their readership how to compose a diet suitable for their individual constitutions, from a broad
range of idiosyncratic foods, paying attention to age, the seasons, the time of day, and the
geographical location.187 This mode of describing and grouping foods according to kind continued
well into the eighteenth century, and the classification of foods as animal or vegetable remained the
dominant approach to understanding and representing the nourishing value of food.188
With a new conception of the digestive body predicated on extraction, new experimental
techniques, and increasing anxieties about the food supply which spurred new visions of empire, the
relationship between nourishing kinds and constituents was renegotiated. Since the eighteenth
century, travel narratives and natural history treatises had reported on culinary customs in far away
places which seemed incompatible with European ideas about the laws of nourishment. Alexander
von Humboldt was one of many naturalists who had reported on the custom of dirt eating, which
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because of the mineral nature of dirt ought not to have been a nourishing substance. Humboldt also
discussed the phenomenon of the so-called “cow tree,” a tree that seemed to produce a milk-like
substance, and other “vegetable milks” such as the fluid of the papaya and the caoutchouc tree.
They all seemed to contain “caseous matter,” a substance which was considered characteristic of
animal milk and cheese.189 Such accounts seemed to challenge existing assumptions about the
relationship between the kind, components, and nourishing potential, of matter.
As a result of these and similar observations, food experts tried to reconcile foods’ chemical
elements and their nature as animal or vegetable substance. Some attempted to map chemical
constituents onto the animal-vegetable-mineral division, arguing that only animal substances
contained nitrogen (azote).190 But since nitrogen also appeared in vegetable substances, many
chemists doubted that the animal-vegetable divide could be grasped with the language of essential
elements. “It is true, indeed,” Prout suggested,
that vegetable substances in general contain essentially no more than three elements, hydrogen,
carbon, and oxygen; while animal substances usually involve a fourth, azote; yet there are many
vegetable matters of whose composition azote forms a considerable part; while certain animal
substances are entirely wanting in that principle. The chemical composition of a substance, therefore,
[…] will not enable us to determine whether it belongs to the division of vegetables or of animals
[…].191

Attempts to grapple with the relationship between kind and component were also evident in dietetic
classifications. Whereas eighteenth century classifications had ranked foods overwhelmingly
according to species, these categories were increasingly supplemented and finally substituted by
ordering attempts through elements in the course of the nineteenth century. Friedrich Tiedemann
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had combined both ways of classifying in his physiological treatise on nutrition; he had grouped
alimentary principles into those that contained nitrogen and those that did not, while adopting a
classification according to kind when it came to describing what he called composite aliments, that is
entire fish or insects.192 Pereira embraced Tiedemann’s division of compound aliments into animal
and vegetable substances, but avoided ordering his alimentary principles according to their nitrogen
content.193 Edward Smith retained the division of animal and vegetable, but added a nitrogenous
and non-nitrogenous sub-category to each of them.194 By contrast, Edwin Lankester, in his lectures
delivered on food at the South Kensington Museum adopted a classification according to the degree
to which substances were essential to nourishment. The first of the three categories, alimentary or
necessary foods (which was distinguished from auxiliary or medicinal foods and accessory foods)
was further subdivided by chemical element into a mineral group, a carbonaceous group and a
nitrogenous or nutritious group.195
Products such as Gail Borden’s Meat Biscuit and similar concoctions which promised to
deliver nutritious matter efficiently were part of the debate over the relationship between kind and
constituent, and concretized competing interpretations of how the nourishing essence of foods
ought to be captured. One such product was Warriner’s and Soyer’s Osmazome, which had also
been exhibited and praised at the Great Exhibition of 1851. It consisted of “the nutritious matter of
meat which is set free during the operation of boiling down fat for tallow,” and which was then
“concentrated and preserved in the form of sausages.” Not only was its price “very moderate,” but
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it was also reported to have a “great amount of nutriment.”196 Osmazome was originally the name
given to a chemical substance whose extraction process from beef had been described by Louis
Thénard in his 1816 Traité de chimie élémentaire, and which was thought to give meat bouillon its
distinctive flavor.197 From the beginning, it was disputed whether this substance, with its
characteristic meat taste, was equal to the nutritious essence of meat. Tiedemann included
osmazome as one of the nitrogenous alimentary principles, describing it as “the animal extractive
substance.”198 Thomas Thompson, professor of chemistry at the University of Glasgow, on the
other hand, suspected it was nothing but fibrin.199 In France, osmazome had been caught up in the
debate over the nutritive parts of animal food, which reached their height with the gelatin
controversy of the 1840s. Chemists and physicians had debated whether gelatin extracted from
animal bones was a suitable substitute for meat to produce tasty and nutritious broths. Skeptics of
gelatin used osmazome to attack the lack of nutritious matter in gelatin.200 Even Thénard himself
qualified his description of the extractive substance: “Supposing that this extractive substance is
really particular, one could call it osmazôme.”201
A similar controversy arose in the 1860s over Justus Liebig’s famous meat extract. In a feud
fought through several testy letters to the editor in the pages of the Lancet, Arthur Hill Hassall, a
physician and regular contributor to the Lancet on the topic of food adulteration, had proclaimed
Liebig’s meat extract to lack a sufficient amount of nitrogen to be considered a nutritious article of
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diet. Liebig had fired back that the extract was misunderstood by both, those who claimed it
presented a total substitute for meat, and those who dismissed it as completely void of nutritious
value. The truth, according to Liebig, lay in between. He countered the accusation that his product
contained too little nitrogen by claiming that all the components of meat needed to be represented
in a true extract that was to form the basis of nourishing the human body. He admitted that his
extract was devoid of the nitrogen-rich principles of meat, but it contained the “extractives of meat,”
those substances which were unique to meat, and to which it owed its “flavour and efficacy.”202 The
difference between a tasty and a nutritious extract boiled down to the question of how reliably the
products of chemical analysis could capture the nutritive essence represented by the food’s kind.

A new scientific approach to nature
At the heart of these debates was also an epistemological question about the role of nature in
guiding scientific investigations of food. Where earlier understandings of the nutritive mechanism
of food had made it possible to map a natural cosmology onto a hierarchy of nutritiousness, the
notion of nutritive constituents seemed to challenge the degree to which nature could be relied on as
a normative principle. In her seminal book The Death of Nature: Women, Ecology and the Scientific
Revolution, Carolyn Merchant analyzed the many ways in which nature was configured in relation to
scientific investigation, focusing in particular on the gendered ways in which science ultimately came
to function as a tool for dominating nature and penetrating her secrets.203 Debates about nutrition
reveal a similar shift from a normative to an interventionist relationship between nature and science.
This manifested in the quest to determine so-called alimentary principles, or what might be referred
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to today as ‘food groups.’ Many historical accounts of nutrition science consider the articulation of
“macronutrients” such as carbohydrates, proteins, and fat, as among the most important
developments on the path towards a more quantitative, reductive nutrition science. A central figure
in this story is William Prout (1785-1850), whose identification of the so-called “staminal” or
“alimentary principles” - the acqueous, the saccharine, the albuminous, and the oleaginous principle
– is taken to mark the beginning of a more nutritionally ‘accurate’ thinking about food in terms of its
most important nourishing principles – water, carbohydrates, protein, and fat, respectively.
But the formulation of alimentary principles was not a straightforward process of chemically
uncovering the true composition of food. Instead, by seeking to determine how food components
might be grouped, and according to what criteria, Prout and other researchers positioned themselves
not only with regard to the mechanism of nourishment but also in the relation to the role of nature
in investigations about food. Prout had decided on his four alimentary principles not because they
captured all the important elements of nutrition shown to be necessary for nourishing the body. In
fact, while he contended that a diet should be composed of all four principles, he believed that all
principles were capable of passing into and combining with one another (with the exception of the
so-called watery principle). Instead, Prout appears to have been guided by the only substance
“designed and prepared by nature expressly as food,” – milk. In milk, Prout argued, “we should
expect to find a model of what an alimentary substance ought to be – a kind of prototype, as it were,
of nutritious matter in general.”204 Every kind of milk contained an albuminous, saccharine, oily and
watery component, and almost every substance used as nourishment contained a similar mixture of
the staminal principles, Prout concluded.205 A classification of nutritious components, in Prout’s
mind, could still be inferred from the composition of substances found in nature.
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A reviewer of Prout’s book picked up on this epistemological stance. He suggested that
Prout’s classification was based on what “may be considered a philosophical account of the essential
constituents of food.” Prout’s methodology had been to read backwards the nutritious principles
needed to sustain life from the composition of milk, and applied them as the basis for his
classification. 206 But this was by no means the only way of determining how nutritious substances
should be ordered. In the eyes of the reviewer, it came down to the question, “What is an alimentary
principle?” It was not simply any proximate principle of organic substances, that is a composite of
several elements, as defined by chemists. Proximate principles could be identified within foods, but
this provided no indication of their importance to human nutrition. In Prout’s book, several
proximate principles had been grouped together to form the same category of alimentary principle.
Another approach, according to the reviewer, might be to consider alimentary principles “as
identical in composition, and in the arrangement of their elements, with the materials that compose
the structures they are intended to produce or to nourish.”207 Prout’s classification was faulty in this
respect, the reviewer suggested, since “there is no tissue in the animal system of which the
saccharine principle is the prototype, and there are tissues which have no prototype in the food, as
the nervous.”208
Such an approach had however been adopted by Jonathan Pereira. Pereira set out from the
fact that, “A living body has no power of forming elements, or of converting one elementary
substance into another, and it therefore follows that the elements of which the body of an animal is
composed must be the elements of its food.”209 He provided a detailed description of the elements
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necessary to nourish the body, and lauded Prout’s classification of alimentary principles as useful,
but found it necessary to add a number of classes. For example, he coined the category “saline
aliments” because he felt that saline matter was also essential to life, and that it therefore needed to
be recognized as a separate alimentary principle. He also took issue with Prout’s grouping together
of substances like gum, starch and acetic acid under the category saccharine, and gelatin under the
category albuminous, since these substances, in Pereira’s opinion could not be transformed into one
another, and therefore needed to be listed separately. But according to the reviewer, even this was
imperfectly executed. For instance, Pereira had grouped gum and sugar as distinct alimentary
principles, not because they were both essential to nutrition, but because gum could be “employed
as a dietetical and probably as a nutrient agent.” The devastating final verdict of the reviewer was
that Pereira had simply provided a list of “compounds introduced into the digestive organs as
aliment, and capable of being appropriated to any necessary, or even useful purpose, in the
economy[…].”210
Overall, then, Prout’s system of alimentary principles was guided by the question of how
nourishment ought to be composed in accordance with nature, while Pereira was concerned with
determining which of components of the body were essential to the function of nourishment, in the
absence of a transformative power of digestion.
The question whether nature could be probed for the natural laws that ought to govern
nourishment also had implications for global resource distribution (and redistribution). The idea that
nourishment was located in essential constituents and was therefore the same all across the world
seemed to challenge natural history and natural theology approaches to food, which correlated local
eating customs with local nutritional needs, and sought to read the wisdom of the creator from the
perfect fit of regional vegetation, climate, eating customs, and digestive anatomy. This tension was
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partly resolved by redefining the function of nourishment as conveying optimal health, rather than
simple survival, and by reaffirming the role of regional varieties of food and the providence of
nature in contributing to this function. In a debate about the economy of food at the Society of Arts in
1857, Henry Letheby criticized chemical assessments of nutritive elements necessary for survival
because they fell short of approaches based on “experience” and the “law of nature” to determine
the right proportions of nutrients. Luckily, Letheby pointed out, there was overlap. While it was of
“primary importance that the choice of diet should not be dependent as much on the convenience
of supply as on the requirement of the system,” he suggested, it was “a remarkable fact that these in
nature are generally associated.”211 He argued that the eating, seasoning and cooking habits of
different peoples around the world revealed that they instinctively combined certain foods lacking in
one or two constituents with other foods rich in those constituents. The Irish dish Kol-cannon, for
instance, combined nitrogen-poor potatoes with cabbage, which contained a high amount of
nitrogen, and fat in the form of bacon or pork, which was missing from potatoes and cabbage. Even
more, the distribution of food substances across the planet was arranged providently to provide
nourishment exactly according to the requirements of each region. “[M]an in all parts of the globe
finds in the produce of his own land ample and effective means of gratifying his wants,” he assured
his listeners. “All these substance,” he continued, “exhibit peculiarities of composition which render
them especially valuable in the localities where they are produced […].”212

Liebig and Gail Borden resolve the crisis
Ultimately, the debate over the mechanism of nourishment and the role of nature in determining it
was decided by the theories of German chemist Justus von Liebig, whose works on the chemistry of
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food had been translated and popularized in Britain mostly through the work of Lyon Playfair. But
Liebig’s theories were not successful simply due to their superior scientific merit. In fact, as the
debate about the meat extract shows, there was considerable skepticism with regard to Liebig in
Britain. Instead, Liebig’s views triumphed in Britain, despite this skepticism, because they aligned
with Britain's imperial aspirations with regard to food, and because they supplied a language that
allowed British food experts to reconcile those imperial aspirations with their natural history and
natural theology inclinations. This is important for a case study of Gail Borden’s meat biscuit
because the biscuit was able to triumph for precisely the same reasons.
When Gail Borden’s Meat Biscuit was praised by the jurors of the Great Exhibition, it had
been particularly lauded for its high content of nitrogen. A good 4.9 percent of nitrogen had been
measured by the jurors, a high concentration of nourishment in relation to its overall weight. 213 The
nitrogen content could also be expressed as providing “32 per cent of flesh-forming principles,” a
number which highlighted the proportionality between its functional content and overall weight
even more drastically. The concept of “flesh-formers” had been supplied by Liebig. He had divided
food elements as serving two different functions, the function of forming the tissues of the body
(flesh-forming, or nitrogenous principles), and the function of providing heat and strength to the
body (respiratory or non-nitrogenous principles). Since Liebig regarded tissue formation as the
superior of these goals, he narrowed down the function of nourishment to that of tissue formation,
and singled out nitrogen as the most important element of nutrition.
Adopting Liebig’s idea of function meant that food’s substance, like the empire itself, could
now be easily divided into parts that were functional, and parts that were waste, parts that performed
labor, and parts that were simply unproductive, superfluous, non-nourishing bulk. All that was
necessary to do was to measure and compare the nitrogen content of different foods. This was done
213
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in the context of animal feeding to devise schemes for feeding cattle on the most nutritious, yet
cheapest foods. Motivated by their desire to develop a “rural economy” and economize the feeding
of livestock, French agricultural chemists like Jean-Baptiste Boussingault devised scales of so-called
“nutritive equivalents,” which compared foods based on their nitrogen content, and allowed farmers
to calculate more economical feeding rations.214 Boussingault’s calculations of nutritive equivalents
were reprinted in many mid-nineteenth century dietary treatises.
Together with concepts like nutritive equivalents, the notion of nitrogen content as an
indicator of nutritiousness enabled food experts to intervene in the national anxiety about the food
supply by optimizing cost-nutritiousness in British institutions. Pereira’s Treatise on Food and Diet
contained a detailed account of the dietaries of prisons, poorhouses, hospitals, and the military, and
expressed their nutritive potential in the form of their nitrogen and carbon content. A similar
approach was adopted by physician and Medical Officer of the Poor Law Board Edward Smith, who
produced a report on different institutional dietaries, particularly prisons, and made
recommendations how to improve them. The guiding principle of his recommendations had been to
“show in which way the largest amount of nutriment can be gained by those who have money to
spend in private dietaries and upon how little cost those may be supported who are fed by public
dietaries.”215 Since nutritive function was only determined by nitrogen content, and no longer by
whether a food was of animal or vegetable origin, dietaries could be made more economical by
substituting expensive but nourishing animal foods with cheaper and equally nutritious vegetable
foods.
Krinsky, “Let Them Eat Horsemeat,” 158–79; Jean-Baptiste Boussingault, Economie Rurale Considérée Dans
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This new conception of nourishment profoundly disrupted the ways in which food was
imagined to nourish. It even challenged the notion of what a food was. The separation of methods to
determine nutritiousness from the normative role of nature enabled a more interventionist approach
to nature. The growing unraveling of a stable notion of food led William Bridges Adams (17971872), a railway engineer, regular attendant of the meetings of the Society of Arts, and one of the
audience members at Letheby’s talk on the economy of food, to call for a more flexible conception
of food in the food adulteration context. In an article in the Journal of the Society of Arts, titled, “What
is Food?” he took the familiar notion of, “What’s one man’s meat is another man’s poison” to
extreme. “Originally,” he argued, “food consisted only of the productions of nature, unchanged by
art, save in cooking.” By contrast, now, a large proportion of food “consists of artificial
preparations, or the productions of nature chemically altered.” It was therefore valid to assume,
according to Bridges Adams, that “as our analysis grows into synthesis, many new varieties of food
will be produced artificially.” The suspicion with which ordinary people had encountered these new
preparations had to be dispelled, Bridges Adams believed, for the good of the overall food supply.
“There is danger of people being poisoned by quacks,” he conceded, “but there is also danger of
stopping progress. Possibly there are more things in the food trade than our philosophy has yet
dreamed of, – that some of our adulterated food may be better than the pure.”216
Gail Borden’s Meat Biscuit and similar nutritionally concentrated products were not only a
manifestation of the idea that the substance of nourishment was separable from its bulk, but they
also embodied the belief that nature could be intervened in and made better. The meat biscuit
promised not only to reproduce the nutritious elements of meat, but to augment them by supplying
them in a high quantity. It claimed to supply the “essence of five pounds of good meat” in the form
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of only “one pound of biscuit.”217 By doing so, it tapped into British food experts’ conviction that
the elimination of waste would ultimately lead to the creation of surplus value.
The biscuit’s mode of preparation and consumption emphasized the notion of functional
components versus non-functional bulk, as well as the notion of augmentable nutritiousness. One
ounce of biscuit promised to produce a pint of soup, reinforcing the idea of an extremely
concentrated nutritious essence, and a nutritiously functionless bulk. The instructions also suggested
that the product could be prepared to “any degree of nutrition, from a weak broth to the most
nutritious soup,” conveying the notion of nutrition as an extractable, quantitative and augmentable
matter.218 The desire to guarantee the exact ratio of nutritiousness had motivated Borden to patent
his product. Only the unadulterated, original Meat Biscuit could ensure that the same quantity of
biscuit would produce the same strength of nourishing article.
But the biscuit and Liebig’s theories also left room for familiar associations of nutritiousness
with kind, and provided the intellectual means for upholding a normative role of nature in scientific
investigations. While Liebig’s ideas seemed to narrow down the nourishing function of food to
nitrogen content, and thereby free it from any geographical or cosmological constraints, they also
supplied the vocabulary of purpose to conceptualize the relationship between nutritive components
and function. This enabled food writers to reinsert nature as a purposeful organizing principle when
discussing foods’ elements. The account of the Great Exhibition’s Substances used as Food by the
Society for Promoting Christian Knowledge talked of nitrogen-containing substances as those which
“Nature selects for the purpose of forming flesh and blood and for the general nutrition of the
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body.”219 The appeal of Liebig’s theories, then, lay less in their revolutionary nature, as has often
been supposed, but in their ability to intervene productively in the debate over the mechanism of
nourishment, and in the tension between approaches privileging nature as an explanatory concept
versus attempting to bypass the limitations it seemed to impose.
A similar reconciling process was at work in making Gail Borden’s Meat Biscuit such a
widely praised product in the context of the exhibition, while Liebig’s meat extract and many other
products of concentrated nutritiousness were subjected to repeated scrutiny. The product promised
to contain not only nitrogen but a certain quantity of starch, that is, vegetable substance. Ashbel
Smith stressed this combination of different kinds of nutritious substance as the key to its success.
“The paramount excellence of Mr. B.’s discovery,” he praised,
appears to me to consist in this, that it is a Meat Biscuit – it is meat and bread. Human life may be
sustained, as we all know, on a diet of a single kind, but the highest degree of corporeal and mental
strength and health can be long maintained only by use of both vegetable and animal food; especially
when labors, fatigues, and privations are to be undergone. I believe there does not exist in nature or
art the same amount of nutriment in as small bulk or weight, and as well adapted to support,
efficiently and permanently, mental and physical vigor, as is concentrated in the Meat Biscuit in
question.220

The patent stated that one of the most important ways in which the meat biscuit distinguished itself
from other articles of concentrated meats and portable soups was that it answered “the double
purpose of concentrating in the same cake the nutritious properties of animal and vegetable food,
which are so essential to the healthful sustenance of man.”221 The biscuit’s claim to concentrate and
augment nutritiousness regardless of kind was thus checked by this reference to the importance of
kind in providing a complete and natural nutrition. Its promise to bypass and improve on the
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constraints of natural reservoirs for food was mitigated by appeals to the importance of familiar
natural hierarchies of food substances.

Conclusion
In 1824, Alexander von Humboldt had allowed himself to speculate about the future of food.
Pondering the phenomenon of dirt eating, which would trigger so many of the reexaminations
described in this chapter, he wondered “how society or rather humankind would fare if human
beings no longer needed products of organization and vitality as food.” Considering that the hardest
wood and starch flour only differed in their proportions of oxygen, hydrogen and carbon, Humboldt
continued, how “could one doubt that chemistry might succeed in transforming those immense
vegetable masses, those tissues of hardened fibre, into nourishing material?” If manipulations like
this could be achieved in a cheap way, if the process of human digestion might be circumvented,
Humboldt pondered (but doubted), there would be the greatest changes “in the entire constitution
of the social body, in daily wages, in the distribution of the population over the earth’s surface.”222
In 1851, it seemed like Humboldt’s dream had become reality. How a food became body no
longer depended on the vital or organizing power of digestion to form living materials out of nonliving things. What made a food a food was no longer dictated by the laws of nature; what human
beings could rely on as nourishment was no longer limited by geographical location or individual
constitution. Seemingly stable, natural units of weight and size – the extension of a wheat field, the
body of a cow - could now be imagined as containers of a flexible and augmentable amount of
nourishment.
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Gail Borden’s Meat Biscuit, and other similar products, played a crucial role in bringing
about these developments. They represented an extension of the particular economic and imperial
vision experts sought to realize. The economic contexts of empire in which the products were
embedded, and through which nutrition experts were connected, shaped the ways in which experts
approached the mechanisms of nourishment, and imagined the workings of the eating and digesting
body. Products prompted experts to wrestle with the question of whether chemical extraction
methods could capture food’s nourishing essence, and thereby provoked a rethinking of digestion as
resource extraction, and of nourishment as minute constituents which could not be synthesized by
the body. Products, and the imperial project they were meant to sustain, forced attention on the
relationship between food’s nutritiousness in relation to its physical properties – its mass, its weight,
its concentration. They promised to minimize imperial and material waste by knowing and
maximizing nutritious essence in relation to its bulk. By doing so, they formed part of an
investigative enterprise which grasped for an understanding of food’s power in terms of its content,
rather than its kind.
The case of Gail Borden’s Meat Biscuit allows us to see this shift to food constituents not as
the starting point of a more ‘scientific’ or a more ‘chemical’ orientation in food, but as the negotiated
outcome of an ongoing debate about the true nature of nourishment, shaped by the economic
contexts of empire. Products like the meat biscuit and Justus Liebig’s Meat Extract were arguments
in this debate; they encapsulated claims about the importance of kind in determining nutritiousness,
the role of nature in knowledge production, the mechanism of digestion, and the ability of chemistry
to replicate vital processes. Rather than being simply part of the same ‘scientizing’ or chemical
impulse in approaches to food, the notions of ‘nutritive elements’ and ‘food groups’ expressed
opposite views of the mechanism of nourishment. Whereas nutritive elements represented
nourishment as a non-vital, non-local, and non-teleological process, food groups still allowed for a
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certain degree of vitalism, regionalism, and teleology. This distinction is reflected in the notions of
‘function’ and ‘purpose;’ whereas nutritive elements were at the center of a conception of
nourishment which sought to relate content to function, food groups reflected a view in which
nutritiousness was a property of kind, whose purpose could be read from the ‘natural’ state of the
world. Gail Borden’s Meat Biscuit reconciled these different approaches to nourishment, and the
chapter has suggested that its initial success was partly due to its ability to do so. A similar process of
reconciliation was achieved by Liebig’s appeal to notions of purpose, rather than function, in his
treatment of nutritive elements.
Although the extractive conception of digestion had largely won the day, a more serious
challenge would soon arise in the form of a physiological critique of chemical methods, embodied
by a new product: Benger’s Food.
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Chapter 2
On Digestibility:
Thrift, National Health, and Benger’s Self-Digestive Food

Introduction
The Museum of Healthcare in Kingston, Ontario, has in its possession a can of Benger’s Food
[Figure 2].1 Stained brown paper, almost fully covered in small-print writing, envelops the cylindrical
metal container. The museum has dated the can between 1800 and 1899, though it is almost
certainly a late 19th century object, since Benger’s Food was not created until 1880. The label is
covered in dense text. The somewhat eclectic group of recipients – “infants, invalids, and the aged”
– appears prominently in large print underneath the food’s name. A “delicious and highly nutritive
food” is promised to be contained inside the tin, one that is “distinguished from all others by the
ease with which it can be digested and absorbed.” The preparation of the food is said to set in
motion a process of “self-digestion,” triggered by the “natural digestive principles” the food
contains. The composition of the food is, the label boasts, “well known to medical men, and is
approved by them.” The back of the tin contains detailed instructions for the preparation of the
food. The only illustrations on the tin are two coin-shaped images, framing the name of the product.
On the left is an image of Queen Victoria. On the right appears a reproduction of the Gold Medal
which the food proudly claims it was awarded at the International Health Exhibition in London,
1884 [Figure 3].
Benger’s Food can, 1800-1899. Museum of Health Care, Kingston, Ontario. Accession Number
1980.18.327.
1

Figure 2: Can of Benger's Food, 1800-1899, Museum of Healthcare, Kingston, Ontario.
Benger’s Food was one of several so-called “artificially digested” or “self-digestive” foods
which formed an integral part of a physiological research endeavor called artificial digestion during the
1880s and 1890s in Britain and the United States. Artificial digestion was both, a new method of
investigating and imitating the processes of food transformation during digestion, and a therapeutic
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approach to pathologies of digestion based on products and extracts of the so-called digestive
ferments (today referred to as digestive enzymes). Benger’s Food claimed to contain digestive
ferments of the pancreas, which allegedly triggered a process of artificial digestion as the food was
prepared. The result was a pre-digested meal which spared the stomach the labor it would normally
expend on processing it. Consumers of Benger’s Food thus expected to acquire optimized digestive
systems and an overall improvement of their health.
At first glance, a late-nineteenth century enzyme-enriched food might appear as a surprising
but unimportant curiosity. It might quickly be brushed off as a particularly excessive outgrowth of a
crowded quackery market, promoted to a small but gullible section of the increasingly affluent
population. But at closer look, Benger’s Food was in fact only one of numerous so-called artificially
digested foods and enzyme-enriched commercial products; it was developed by a university-trained
and professionally acknowledged British physiologist and a highly trained pharmaceutical chemist;
and it was intended for all sections of the population, but in particular for the lower classes. At the
International Health Exhibition, it was a celebrated novelty, a food technology which, it was hoped,
might play an important role in a prized project of sanitary science: optimizing the digestive capacity
of the nation, and thereby improving its precarious food economy.
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Figure 3: Gold Medal of the International Health Exhibition, John Pincher.
This chapter traces the common economic and scientific project which informed the
creation of Benger’s Food and other artificially digested products. Economically, artificial digestion
and its products were an extension of British efforts to optimize the food supply by mobilizing the
resources of the empire (Chapter 1). But whereas these mid-century responses to food shortages had
focused on reducing waste on a broad, structural scale – by mobilizing previously “wasted” imperial
resources, maximizing food production and procurement, and optimizing institutional dietaries –
late-nineteenth century approaches to the food supply shifted to food usage through individuals,
including the economic uptake of food through individual digestive systems. Through an analysis of
the thrift movement and its links to digestive physiology, I show how mid-century concerns about
public waste and food procurement were reconfigured as calls to personal thrift, directing the focus
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of sanitary science to the individual’s practices and habits of food consumption, and thereby creating
a new kind of economically-minded public health, a ‘National Health.’
Scientifically, the development of artificially digested foods in the 1870s and 1880s was
physiologists’ response to chemists’ mid-century attempts to redefine the function of nourishment
and the mechanism of digestion. Foods made through artificial digestion were embodied
physiological critiques of the promises of chemical extraction methods to truly yield the nourishing
essence of food, and to do away with the transformative power of digestion. They called into
question chemical models of digestion as a process of extraction, and suggested new ways of
imagining the digestive body. By creating artificially digested foods, physiologists redefined what it
meant for a food to be “digestible.” Products such as Benger’s Food, I argue, played a crucial role in
scientific and economic imaginaries of how foods could create optimally nourished, economically
digesting bodies, and by extension, a healthy, prosperous nation.

The thrift movement
In 1880, Benjamin Ward Richardson (1828-1896), a physician, physiologist and sanitary reformer,
addressed the assembled members of the Society of Arts in a speech titled “Thrift in relation to
food.” He used the metaphor of a family of twenty-five, whose head was trying to decide among
many strategies to feed his family, to illustrate the choices that lay before England to solve its food
problem. That there still was a food problem, there could be no doubt. “All in England have cause, I
think, to admit that England cannot, under existing conditions, find sufficient food from her own
soil for her own children.”1 Disagreement existed, however, as to what strategy was most promising
for solving the food crisis. There were those who believed that “safety may always be ensured by

Benjamin Ward Richardson, “On Thrift in Relation to Food,” Journal of the Society of Arts, March 19, 1880,
383.
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food supply from abroad.” Others preferred instead to rely on “increased cultivation at home.” Both
of these strategies Richardson criticized as too unreliable and not sufficient. Food should be
cultivated at home and procured from abroad, to be sure, but in order to effectively solve England’s
food problem, a third strategy was needed. That strategy was thrift. “Our family of twenty-five,”
Richardson declared, “must become a thrifty family through every member of it. From the all potent
twenty-fifth man down to the infinite helpless man through all the ranks, thrift must be the order of
the day.”2
Richardson’s call to thrift as the most promising solution to the Malthusian specter of food
shortage was voiced at a moment when British sanitary scientists, like Richardson, were searching
for more practicable solutions to a whole host of large structural problems, including the food
supply. One important manifestation of this economic pragmatism was the British thrift movement
of the 1870s and 1880s, which had far-reaching implications in many areas of social life. The
creation of Benger’s Food and similar products represented perhaps one of the most extreme
extensions of its spirit. The thrift movement developed as an extension of the mid-century
obsession with waste and its efficient use (Chapter 1). It combined with savings-culture and the selfhelp movement to morph into a powerful mobilizing strategy focused on the individual. From the
late eighteenth century, a number of savings organizations had joined the Friendly Societies,
institutions that provided financial support to sick workers, in providing safeguards for the poor,
increasingly offering interest for their patrons and guaranteeing deposits through trustee patronage.3
By mid-century, the establishment of savings banks was accompanied by the development of a
culture of saving characterized by deeply gendered notions about providing and stretching an
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income.4 Mid-century advocates of self-help often called for the cultivation of thrifty habits as a
solution to the unpopular Poor Law and its supposed perpetuation of ‘pauperism.’ The writings of
Samuel Smiles (1812-1904), a Scottish reformer and Chartist, became particularly influential in this
respect, perhaps also because his national heritage played into English stereotypes of Scottish
thriftiness. He provided a popular elaboration of the idea that poverty and pauperism persisted
despite the introduction of higher wages in many professions, and proposed thrifty habits as a more
effective measure, one that could help the poor on their path to self-liberation.5 In this context,
thrift became one of several strategies proposed as a solution to the complex problem of poverty,
competing with alternative approaches such as higher wages or compulsory insurance.
As a movement, thrift had partly originated from, and overlapped with, the temperance
movement, with which it shared an emphasis on teaching workers how to make low wages go a long
way. Saving the money that one spent on alcohol meant that it could be saved up and put to better
use in improving one’s position in life. Temperance advocate John Kirton, who contributed a
passionate article on thrift to the first edition of the Thrift magazine, the published voice of the
Thrift Society founded in 1878, had previously written the iconic story “Buy Your Own Cherries,” a
moral tale in which a wage-earning worker is induced to spend the money for his usual drink on
cherries for himself and his family, spurred by the avarice of the pub landlady who prevents him
from eating cherries she has bought and tells him to “buy his own cherries.” The plot then follows
the working man and his family as they are able to afford better food, better living arrangements and
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even better work, and spend more time together because the father forgoes the pub. The result is
not only a prosperous but a happy family, and a bright future for the workingman’s children.6
The definition of thrift adopted by advocates of the movement was anything but modest in
scope. According to the editor of the Thrift magazine, thrift went beyond “avoidance of selfish,
sinful, and wasteful indulgencies of all kinds.” It signified “happiness, keeping us from a vast
amount of anxiety, worry, and distress” that naturally befell the unthrifty; “reliance on self,” rather
than dependence on others; “industry” rather than a waste of “time, labour, or energy;”
“forethought,” an insurance for hard times ahead; and “tact,” an attitude towards all tasks of life
marked by “care, thought, method, and precision.” Thrift was not just a laudable habit but a
philosophy, even a religion, promising fulfillment and independence, demanding hard work and
efficiency, heralding the conservation of everything from energy to expenditure, and condemning
the waste of “opportunities, privileges, power, learning, time, food, abilities, or wealth.”7 On top of
all that, thrift was a transferable skill. “[H]aving acquired this one form of self-denial,” a summary of
a speech on thrift by Thomas Chambers at a meeting of the Thrift Society in Camden declared, “it
was easy to acquire others.”8
The broad definition of thrift was complemented by an ambitious conception of its
audience. While much of the thrift gospel was addressed to the working classes, it promised to allow
equal censorship of the habits of the wealthier members of society. The introductory article of the
Thrift Society in Chambers’ Magazine, for instance, stressed the need for thrift in all classes. “In the
highest classes,” the article suggested, there is extravagance, which however unwise, can in their case
be afforded; in the middle classes, the craze of keeping up appearances, and living up to or beyond
6
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the income; in the lower classes, bad management in buying and living, and lack of the power of
saving a provision for times of scarcity and for old age.”9 But while the concept of thrift was
proclaimed to be broadly applicable, the urgency with which it should be applied was often stressed
disproportionately for the lower classes. While the rich could afford to adopt wasteful habits, it was
“among the middle classes and the less educated,” according to the Chambers article, “that thrift is
not only a virtue but a necessity.” But the thrifty habits of the lower classes, once installed, were also
imagined to be instructive to the spendthrift higher classes. The Thrift magazine featured a serial
story about a governess who vows to save her hard-earned income of 25 pounds a year through
frugal living, and in the course of practicing thrift, educates her kind but “extravagant” employers in
the art and pleasure of conducting an economic life.10 This disproportionate focus on the lower
classes, with a collateral effect on the well-to-do, was an episode in a longer process of middle class
identity formation through values of moderation, asceticism and taste.11 But it was also rooted in a
broader shift in public health thinking. Rather than advocating for broader legislative and structural
reforms for the poor like their mid-century colleagues, sanitary scientists of the 1870s and 1880s
faulted the lower classes for halting the otherwise inevitable progress of the nation through their
unhealthy, wasteful habits. Their rhetoric relied on creating a link between thrift and the concept of
‘National Health.’
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Thrift and ‘National Health’
One of the most remarkable and recurring themes in the thrift literature was that its object was
deemed to be a quintessentially un-English quality. “[T]hrift is not among the good qualities of the
English people,” declared the introduction of the National Thrift Society in Chambers’ Magazine,
and lauded the society for thriving to make a “national habit” of thrift, as it was “in France, Belgium,
Germany, and Austria […].”12 The unthriftiness of the inhabitants of the British Isles – the
notoriously thrifty Scotland included - was contrasted with the thrifty habits of one nation in
particular: France. Linda Colley has pointed out the role of the Catholic, “superstitious, militarist,
decadent and unfree” French “Other” in forging a common British national identity during the
eighteenth century.13 Whereas this eighteenth-century un-French British identity had heavily relied
on notions of Britain as a prosperous and commercially healthy nation, nineteenth-century thrift
discourse exposed anxieties over the finite nature of British material resources as compared to
France and other nations. “British wealth, is, alas! like a garden without a wall, whence the very
subsoil is falling away, or like a laden vessel, the rich cargo of which is falling out,” lamented Leone
Levi in the Thrift magazine in 1882.14 Amidst these fears, anxious examinations of other countries’
economic advantages and economic habits served to explain national differences, or reaffirm
national habits. The juxtaposition of the thrifty yet unhappy French with the unthrifty yet happy
Britons mitigated some of the anxieties felt at comparisons of national strengths. At the same time,
the discrepancy in thrifty habits seemed to provide an extraordinary opportunity for Britain to close
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the gap, not through large-scale economic and political measures on the level of the nation state, but
simply by teaching its citizens how to be thrifty.
The ability of thrift to tie the economic choices of individuals directly to the prosperity of
the nation was paralleled by a development in sanitary science, whereby the health behavior of
individuals was deemed increasingly crucial for the attainment of a ‘National Health.’ Only in 1875,
Benjamin Ward Richardson had captured a vision of sanitary science that reflected mid-century
approaches to sanitary intervention focused primarily on large structural changes such as legislation,
infrastructure, and urban planning. He had authored a utopian description of Hygeia – a City of Health
with a perfect sewage system, well-spaced out houses, meticulously kept records of disease, and
medical supervision of slaughterhouses and food adulteration. The result would be such a dramatic
reduction of disease and mortality that Punch magazine jested it might no longer provide sufficient
employment for physicians [Figure 4].15
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Figure 4: Georges du Maurier, Doctors (in Hygeia) Differ (From Those in London). Almanack.
Punch Historical Archive 1 (Jan. 1876): n.p.
But faith in this conception of sanitary science had eroded since mid-century. The
International Health Exhibition which took place in London in 1884, and at which Benger’s Food
was exhibited and decorated with a Gold Medal, was an opportunity for sanitary scientists to
articulate a new vision of what a practicable public health might look like. Like its 1851 predecessor,
the 1884 exhibition was an occasion for medically trained experts to forge new connections, and to
espouse their views to a broader public through the voluminous (nineteen volumes to be exact)
Health Exhibition Literature which accompanied its displays. In a contribution to this literature,
titled “Our Duty in Relation to Health,” George Vivian Poore, a physician, medical officer, and a
member of the General Council of the International Health Exhibition, suggested that an ideal like
Hygeia was “hard to attain, and would involve immense expenditure and endless watching.”16 A
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more practicable approach, according to Poore, would be if each individual took care of their own
health. He told the anecdote of a general officer who reproached his children when they
“endangered their health by any childish imprudence,” saying to them: “Remember that I love you
most when you are well. When you are ill you become a trouble and an expense. It is your duty,
therefore, to try to keep yourselves well. Knowing your duty, do it.”17
That unhealthy individuals constituted a “trouble and an expense” for those in charge of
their well-being was a sentiment echoed in the speeches and publications of many sanitary reformers
who profited from the platform of the International Health Exhibition to voice their warnings. They
coined the term “National Health” to refer to what they believed to be a direct link between the
health of individuals and the economic well-being of the nation. The slogan “National Health is
National Wealth” had graced the title page of Richardson’s Journal of Public Health, later the Sanitary
Review, since 1855.18 The crucial contribution of the individual to National Health was also
emphasized by Sir James Paget, renowned surgeon, physiologist and pathologist, and one of the
Vice-Chancellors of the International Health Exhibition, in his address on the occasion of a
reception for the exhibition’s jurors in 1884. For Paget, National Health was a derivative of the
productivity of each individual, enabled through health. “[A] man may be deemed healthy, who lives
idly, comfortably and long; who enjoys every day of his life, and satisfied every natural appetite
without consequent distress,” Paget proclaimed in his speech. Upon death, he asserted, such a man
may be “deemed to have been completely healthy. And yet it is possible that he may have enjoyed
his own health in the midst of a poor, unhealthy and unhappy nation, to which he has done no good
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whatever.”19 A nation composed of individuals who enjoyed this version of health – “idle, selfish,
unproductive” - was “utterly unsound,” and “its complete stagnation or its quick decline and fall”
were imminent.20
Underlying this emphasis on the economic dimensions of un-health among a nation’s
citizens was an increased awareness of the magnitude of loss. Data gathered by the Friendly Societies
had thrown the losses of the nation through sickness into sharp relief. Paget had calculated that a
total of 20,000,000 weeks of work or £11,000,000 sterling was lost to the nation through sickness.21
These losses were all the more tragic, in the eyes of Paget, because they were not inevitable. Indeed,
“a very large proportion of the sickness and the loss of work” might be prevented, he suggested.22
He enumerated “some of the chief sources of the “waste” that, in his mind, unnecessarily expended
the strength of the national health, including “diseases due to bad food and mere filth; to
intemperance; to immorality.” These could be avoided altogether through “self-control and virtue”
if they were “self-induced.”23 Health was thus understood to have an economic value; it could be
wasted by the individual and thereby contribute to economic decline, or it could be conserved
prudently, invested, and thereby increase national prosperity.

Thrift, health, and food
Within this economically framed conception of the nation’s fitness, thrift provided a powerful
metaphor to induce individuals to take care of their own health. Health was a constant presence in
the thrift literature, and was often expressed as a broad concept encouraging the formation of
19
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prudent, economic habits with regard to money, food, and the body. The first article to appear in the
first volume of the Thrift Magazine immediately following the introduction was a piece titled “Thrift
is Health,” written by none other than Benjamin Ward Richardson. The article claimed that “the
man who is thrifty in the full sense of that term is of all men the most likely to be healthy, and to be
under those conditions in which good health is best maintained.” He illustrated this argument
through three examples, thrift in food, time, and money. Thrifty eating meant living on “the simplest
diet” and foregoing the “highly seasoned richly made dishes” and the “pick me ups” of the
“luxurious” tables of the rich, a diet much more conducive to health than any rich man’s diet could
ever be. Thrift of time signified a lifestyle of pace and rhythm, a steady and controlled expenditure
of energy, “as a candle burns when out of draught, and that does not gutter down on one side.”
With regard to money, thrift led to the acquisition of just enough riches as to allow for a healthy life.
“For poverty,” Richardson claimed, “[…] is a strong temptation to wrong-doing; and the man who
has to fight against poverty is always in worry, which in itself is a disease.” Thrift was a direct means
to health, through these factors, and through “many more” that Richardson could name.24
The relationship between food, health and thrift, was also addressed by Henry Law, an
engineer as well as a Council member and later Chairman of the Sanitary Institute. In a speech titled
“Thrift: address to the working classes” delivered at the 1887 Congress of the Sanitary Institute at
Bolton, Law drew on the metaphor of a machine, which he believed should be familiar to most of
his working class audience, to argue that the body ought to be maintained and cared for to guarantee
its proper functioning. “A very large proportion of you,” he pointed out, “have to do with
machinery, and to such it is not necessary for me to point out, how essential to the well working of
the machine it is, that it should be kept constantly in good order, free from grit and dirt, properly
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oiled, and not put to heavier or rougher work than that for which it was designed […].” The
example of a steam engine, in particular, demonstrated that “the fires must be fed with a sufficient
supply of proper fuel and fresh air, while the boiler must have a due supply of clean and pure
water.”25 Providing the body with “a sufficient supply of wholesome and proper food” was a crucial
step in enabling it to “be capable of working to the greatest advantage, - to perform the greatest
amount of work, […] with the least wear and tear […].”26 The metaphor of the body as a machine
that ought not to be worn out wastefully was echoed by May Yates, superintendent of the Food
Reform Department of the Women’s Christian Temperance Union and co-founder of the Bread
Reform League (together with Richardson), who emphasized the body’s capacity to prevent waste.
“An ordinary engine gets worn out,” she explained, “and you are obliged to have it mended, but the
human body has the power of repairing the waste caused by work. Every movement, every thought
wears away a certain part of the human body. It is, therefore, necessary that the food should contain
materials to replace this constant waste.”27
Thrift in food was thus an important means by which to achieve a healthy, thriftful life. Calls
for thrift as a provident and economical attitude towards the body were complemented by
instructions on how to select and prepare the most nourishing yet cost-efficient foods. In his
popular book Domestic Economy: thrift in everyday life, conservative politician and manager of the
National Penny Bank George Bartley placed the topic of food immediately after his first chapter on
income and expenditure. In a question-and-answer format he instructed his target audience (the
impressionable young in which thriftful habits might yet be instilled) in the chief constituents of
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food and the selection of the right kinds of foods.28 The 1882 Thrift book: a cyclopedia of cottage
management, contained detailed illustrations, including of the parts of different animals sold as meat to
facilitate prudent selection.29 Samuel Smiles, the famous Scottish prophet of self-help, dealt with
thrift in one of his many popular books, and dedicated a good part of it to the theme of food.
Playing on the stereotype of the thrifty French and the unthrifty English, Smiles complained that in
Britain, “much of it is thrown away which Frenchwoman would convert into something savory and
digestible.”30 From the pen of Phebe Lankester, author, reformer, and wife of Edwin Lankester
(Chapter 1), came The National Thrift Reader, which aside from teaching readers the art of saving and
book-keeping instructed them in selecting “good food.” 31 Good food, according to Lankester, was
“that which will best and with least cost fulfill the purpose for which food is taken – to strengthen
and nourish the body, and enable it to do its work well and to resist disease.”32
While culinary thrift as a means to achieve health was desirable, it was above all practicable.
Thrifty eating seemed to offer a more realistic means of achieving success in public health than the
structural sanitary measures adopted in the previous decades. In an article on bread reform printed
in the pages of the Thrift Magazine, May Yates declared that “the subject of the economy of food” was
particularly important for the working classes, “for health is their sole capital.” While many
parameters affecting the health of the poor could not be controlled adequately, eating could be
optimized. “Sanitary houses and healthy occupations may at present be almost beyond their reach,”
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Yates proclaimed; “but, as they can choose their own food, if we can only teach them to adopt what
will nourish the body most completely at the least cost, there will be a chance of their resisting the
injurious influences constantly surrounding them.”33
Thrift in food thus represented not only a means of achieving the economic benefits of
National Health but a moral and a practicable solution to the challenges facing England regarding its
food supply, which Richardson had highlighted in his address on thrift in food. He had suggested
that three steps were necessary for England to become a thrifty family. First, those substances which
were food ought to be separated from those which were not, and only those substances that were
food ought to be consumed. This was not only a call to choosing only the most nourishing foods at
the lowest cost, but also to alcohol abstinence, a substance which in Richardson’s mind did not
supply even nearly enough nutritive value for the cost it incurred. Second, the family ought to learn
to live on less food altogether, and avoid any excess of food, which in Richardson’s opinion was still
a common problem, especially in cities. Third, there ought to be more consumption of “foods
nearest to the first and cheapest growth,” vegetable foods.34 This, Richardson suggested, was
common sense, “for when we use animal food, we, as a general rule, first use the animal that
supplied the food to transmute the vegetable food into animal.” This meant the considerable
expense of keeping and feeding the animal. Vegetable substances were not only cheaper, but if
chosen well, they also supplied an equivalent or even superior amount of nutrients, specifically of
“force producing” or “flesh-forming” substances. “It may be honestly admitted,” Richardson
concluded, “that, weight by weight, vegetable substances, when they are carefully selected, possess
the most striking advantages over animal in nutritive value.”35 These solutions echoed the strategies
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adopted by the thrift movement more broadly, including abstinence, and the prudent and economic
selection of foodstuffs. Trifling as they might seem to some, the adoption of such measures could
potentially determine England’s economic fate, Richardson insisted. In a text aptly titled “The
Skeleton in the National Cupboard,” he prophesied that, if there were a hostile invasion of England,
there might not be immediate starvation, but England “would in a short time be convulsed
politically, not from actual deficiency of supply, but from the difference of ability on the part of
consumers to lay by stores of supply.”36 The political fate of the nation lay, more than ever before,
not in the hands, but in the stomachs, of individuals.

The Variable of Digestibility
The sense of urgency pervading Richardson’s speech provided an opportunity for various groups of
experts to weigh in on the food question. The basis on which Richardson could recommend the use
of vegetable over animal food, for instance, had been the research of mid-century chemists into the
nutritive components of foods. They had calculated the nourishing potential of a given food
substance in relation to its cost, and produced rankings of foods according to their costnutritiousness which would allow for the selection of optimally nutritious yet cheap food substances.
This had enabled them to weigh in on the composition of dietaries in institutions such as
poorhouses, prisons and hospitals in the 1840s and 1850s, in an overall bid to optimize the nation’s
food supply (Chapter 1).
But Richardson pointed out a problem. Vegetable foods, he suggested, were, on the whole,
much less digestible than meat. Indeed, pure vegetable substances provided a challenge for the
digestive system of many humans, Richardson believed. “[…] [M]any persons will always be found,”
Richardson suggested, who […] will digest vegetable food that has been prepared for them by
36
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passing through the system of other animals better than when they themselves take it first hand
from the plant.”37 In other words, vegetable food was much more digestible once it had been
converted into the flesh of animals through their digestive system – once it had become meat. The
idea that vegetable food was less digestible than meat, and was made digestible for humans by
passing through the digestive system of an animals, dated back to the eighteenth century, but had
recently received renewed attention in debates about the most economical ways of feeding the
nation. While chemists had attempted to identify the most cost-efficient foodstuffs by calculating
their relative content of what were considered the nutritive constituents of food, physiologists
quickly began to complicate their equations. They did so by introducing the variable of digestibility as
a confounding factor in calculations of cost-nutritiousness.
Echoing thrift advocates’ and sanitary reformers’ calls to conquer Britain’s food supply
problem by regulating the thriftful use of food through individuals, physiologists began to draw
attention to the use of food inside bodies from the 1860s. The rankings of foods according to their
cost and nutritive content were all well and good, they argued, but they failed to take into account
what quantity of the food could actually be taken up and made useful inside the body through
digestion. Edward Smith (1819-1874), a Medical Officer of the Poor Law Board and Poor Law
Inspector, used his 1863 report on the dietaries in use by “different sections of the working classes”
to point out the inadequacy of simple calculations of nourishing power in relation to cost. “It is not
simply the least cost of food,” he explained, “[…] Neither is it simply cheapness combined with
nutritive elements, for the nutritive elements vary greatly in digestibility, and the more digestible are
cheaper at a greater cost than the less digestible at a less cost.”38 It was insufficient to determine,
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Smith pressed, “how much material [food] offers at a given price;” instead, the task was to figure out
“how much nourishment the body can obtain from it at that price.”39
The desire to account for the variable of digestibility spurred several research efforts to
measure and quantify its impact, one of which would be the enterprise of artificial digestion,
embodied by Benger’s Food and similar artificially digested products. But capturing digestibility had
galvanized the physiological imagination in particular through US-American surgeon William
Beaumont’s well-publicized and spectacularized experiments on a gastric fistula patient in 1833.
Beaumont had capitalized on the almost unimpeded access to a human being’s digestive organs and
juices to investigate the fate of nutritive substances in the body. In the stomach of his famous
patient Alexis St Martin, he had observed and measured the effect of gastric juice on a variety of
different aliments. The results were surprising; they showed that many substances that had been
considered as nutritious due to their particular composition of constituents, for example vegetables,
were in fact of very low digestibility, much lower than most animal substances. He indicated the
results of his investigations in a number of tables listing the length of time different articles would
take to digest in the stomach.40
These Beaumont tables of “digestibility” were reprinted in many scientific works on diet.41
But while his research increased the interest in digestibility overall, it was also criticized for simply
quantifying digestibility in relation to time. According to Edward Smith’s report on workhouse
dietaries, investigations of the digestibility of different foods, which, like Beaumont’s experiments,
measured only “the rapidity of the process,” were insufficient to determine the degree to which
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foods had the potential to be most efficiently extracted through the digestive process. Instead,
insight into digestibility had to be derived from those research endeavors which showed “what
proportion of a given food passes off by the bowel unused, and therefore what proportion is applied
to the nourishment of the body, and what is cast out as useless.”42
Smith was better satisfied with recent investigations undertaken in Germany by physiologists
Theodor Bischoff and Karl von Voit, who carefully measured input and output of different food
substances in dogs by strictly controlling food intake and weighing the animals’ excrements.43 He
noted that while this research was still in its infancy, it had yielded some important insights. For
instance, it had shown that vegetable foods were on the whole less effectively taken up into the body
than animal foods, and the outer parts of vegetable foods were on the whole less digestible than
their farina. Indeed, investigations of digestion had shown that the outer part of the husk of grain
was altogether indigestible, and yet it had been described as highly nutritious because of its high
nitrogen content. This, Smith concluded, was “a good illustration of the fact that the value of
different foods cannot be taken upon their chemical qualities alone.”44
The notion of digestibility as an indicator of the maximum nutritious utility extracted from
food reshaped older notions of digestibility as an individual constitutional agreement between eater
and food, which persisted well into the nineteenth century. As late as 1861, cookery texts such as
Mrs. Beeton’s famous Book of Household Management, warned that truffles, through their “stimulating
and heating” properties, were difficult of digestion for “weak stomachs”, but that their digestibility
could be increased through particular “culinary uses.”45 In Early Modern dietetics, cooking had been
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understood to render foods more easily digestible, thereby functioning as an extension of the
digestive process, which was itself conceptualized as the cooking, or concoction, of foods.
Digestibility was a function of the ease by which foods could be made similar to the qualitative
constitution of the human body, which in turn depended on how well a particular food’s qualitative
composition matched the humoral makeup of the individual. Failure to heed the laws of digestibility,
in an Early Modern frame of mind, would lead to corrupted humors, the basis of many other bodily
and mental ills.46
This was not an anxiety about insufficient nutrient uptake, or inefficient utilization of scarce
food resources. Early Modern dietetics had largely been aimed at affluent eaters, those with choice
over their food consumption, and time to contemplate the consequences of these choices.
Nineteenth-century digestibility, however, was an economic variable, a quantitative ratio in a
calculation which included the efficient nourishment of the entire population, especially the working
classes. Attempts by physiologists to understand the role of digestion within a broader economy of
food supply and uptake suggested that digestion might be a crucial determinant of the thriftful
utilization of food within the body. Nineteenth-century public health advice literature, in particular
the literature of the thrift movement and the literature produced in the context of the International
Health Exhibition, advised readers to consider digestibility as part of attempts to eocnomize their
food consumption, and extract nutrients more efficiently. Lesson 34 of George Bartley’s Domestic
Economy: Thrift in everyday life listed foods in order of their richness in nitrogen and carbon per pound,
but tested his pupils by asking them whether skim cheese, which was rich in carbon and nitrogen,
could be lived on entirely. The answer was that it could not be digested. “Then besides the richness
of the food in the various substances, we must consider whether it is digestible?” he asked. The
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answer was clearly yes.47 More concrete advice was provided in a contribution to the International
Health Exhibition literature titled “Diet in relation to health and work” by Alexander Wynter Blythe.
He instructed readers in how to build a fully economical diet based on a table listing the most
commonly used aliments in order of digestibility, which had come out of the investigations of
German physiologists. Sugar, for instance, though listed at the top, could not be made the basis of
diet, but rice could, which ranked second. White wheat bread was almost equal to rice in its
digestibility, whereas with potatoes, there was “nearly 10 per cent. of waste, or substances which
pass away without being utilized. So that in point of economy, and considering the relative price of
the three, rice stands first […].”48 The economizing notion of digestibility also appeared in popular
literature. “Working men, to keep up their strength, require a liberal diet of animal food, and
vegetables as they come in season,” stated an article on digestion in the 1873 issue of Homeopathic
World; “but it must be borne in mind that it is not by the quality or quantity of the food taken into
the stomach, but by what is digested, that the body is nourished. The digestibility of the aliment is
therefore of much importance.”49 Knowledge of foods’ digestibility, together with an awareness of
their cost and nutritiousness, could turn eaters into economically, digestively, and nutritiously aware
health consumers, whose choices contributed to the National Health.

Artificial Digestion
Underlying Smith’s chiding of the chemical profession for their omission of the factor of digestion
in their calculations of cost-nutritiousness was a deeper sense of the inadequacy of that profession to
account for the most fundamental life processes. As shown in Chapter 1, the equation of the
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chemical constituents of the body with the chemical constituents of food in the first half of the
nineteenth century had relied on the negation of any kind of transformative function of digestion; in
fact, digestion had to be reconceptualized as a process of extraction of already pre-existing nutritive
constituents.50 The investigations of Beaumont and the German physiologists into digestibility did
not profoundly challenge the notion of digestion as a mere chemical separation process; they merely
added the variables of time and weight to rank foods according to the speed of their uptake and the
completeness of the extraction process. But from the late eighteenth century, a new research branch
within digestive physiology had begun to challenge this conception of digestion more fundamentally,
one that was crucially linked to the creation of products.
That research endeavor was artificial digestion. Artificial digestion had originated as an
investigative method in the eighteenth century to test the degree to which digestion was a
mechanical transformation, a chemical reaction, or the result of some other yet unknown
physiological or vital process. In his famous experiments on buzzards presented to the Académie
des Sciences in 1752, Antoine Ferchault de Réaumur took advantage of the animal’s regurgitation to
insert pieces of meat in a perforated metal tube into its stomach. He observed that the meat had
been reduced in size and weight, and concluded that the stomach’s juice played an important role in
digestion. By the same approach, he sought to obtain samples of the stomach fluid by inserting a
sponge in the metal tube. He used the liquid gained in this way to examine its chemical
characteristics, and to observe its dissolving properties outside the body.51

Chapter 1 argues that this reconfiguration of digestion was crucially linked to the formulation of a concept
of alimentary ‘elements.’ The chapter traces how the simultaneous articulation of a notion of element and of
digestion as extraction relied on new chemical extraction techniques and was an extension of imperial
strategies for resource extraction.
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The new method of solvent analysis helped to determine which components of the gastric
juice might be responsible for digestion. At the turn of the eighteenth and nineteenth centuries, it
had come to provide an increasingly standardized procedure for characterizing substances by
submitting them to a series of reactions, including combination with acids and alkali, distillation, and
solubility.52 Equipped with this new arsenal of chemical tests and the new method of artificial
digestion, a generation of German, English and French chemists and physiologists set out to
ascertain the intricacies of the digestive process. They examined not only which components of the
stomach effected a digestive change, and how, but whether there was a substantive digestive change
in the first place. Some proponents of mechanical and chemical theories insisted that the changes
which occurred in food during digestion were merely dissolving or disintegrative, that is they only
freed, but did not substantially alter, the nourishing constituents which already existed in food. A
prominent theory, suggested for example by British chemist William Prout, was that digestion was
occasioned by hydrochloric acid in a process of chemical solution.53 The investigations of Friedrich
Tiedemann and Leopold Gmelin in answer to an 1823 competition by the French Académie des
Sciences to determine the phenomena of digestion challenged this theory. They had observed the
presence of hydrochloric acid in processes of digestion, but doubted its digestive capacity. They also
hypothesized that some of the transformations occurring during digestion were not merely chemical
solutions, but the product of a “special disintegration” which produced a qualitative change in
digesting food substances. In their experiments on starch digestion, they had observed that
digesting starch lost its capacity to color iodine blue (a known marker for starch detection), and was
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instead transformed into sugar and gum. “Something similar,” they speculated, “might also occur
with a few other materials.”54
Such a “special disintegration” had, in fact, been described in the vegetable kingdom, and
Tiedemann and Gmelin noted its description. In 1816, Gottlieb Sigismund Kirchhoff had observed
that a transformation from starch to sugar occurred in plants at a certain temperature, but only in
the presence of small amounts of gluten. Because of the proportional relationship between starch
and sugar, and the merely small quantity of gluten required to produce the transformation, he
concluded that gluten somehow enabled the transformation of starch into sugar.55 In 1833, Anselme
Payen and Jean Persoz set out to examine the transformation of starch to sugar more closely. While
the process of malting had been used since antiquity to produce beer and spirits, Payen and Persoz
pointed out that there was as yet “no economic means to extract the interior substance of starch.”56
Their interest lay in “knowing the active principle developed through germination” to which the
transformation of starch into sugar might be attributed.57 Through a series of experiments, they
found a substance which was capable of producing this transformation, and described the process of
how it could be won. They gave it the name diastase to characterize its “remarkable power” to
separate the soluble parts of starch (which they referred to as dextrin) from the insoluble coating, a
power which could convert two thousand parts of starch through one single part of diastase.58
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The idea of an agent of digestion that acted not according to the chemical laws of chemical
affinity, but that catalyzed substance transformation at disproportionate quantities, with or without
being itself transformed in the process, was thus at the conceptual disposal of German physiologist
Theodor Schwann when he set out to investigate which was the “digesting principle” (das verdauende
Princip), and how it acted.59 To address these questions, Schwann produced a solution from the third
and fourth stomach of an ox, cut in small pieces, added water and hydrochloric acid, and left the
whole to “digest” for twenty-four hours. The whole was then filtered through canvas and paper,
producing a murky, yellowish liquid, which Schwann added to pieces of egg white to observe its
transformation. Schwann then proceeded to characterize the digestive agent responsible for the
transformation he had produced by demonstrating its physiological behavior against a set of
reagents, which was unlike that of any other substance known to be present in animal bodies.60 This
substance, Schwann reasoned, resembled the known process of fermentation in that both processes
occurred though a substance capable of producing decomposition at minimum quantities, and both
processes entailed a degree of transformation of the transforming agent itself. Rather than inventing
a new name for this type of substance, Schwann therefore argued that it would be more useful to
“extend the concept of fermentation” and define it as “the voluntary disintegration of organic
material, occasioned through a substance acting at minimum quantity (through contact?) [question
mark in the original].”61 He coined the term “digestive ferments” to refer to the group of agents he
had described (which today are referred to as ‘enzymes’). Since the specific substance he had
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characterized as the agent of digestion “truly effects the digestion of the most important animal
foods,” Schwann concluded that “one could rightly give it the name Pepsin.”62
The impact of pepsin and of a notion of digestive agents on ideas about the relationship
between food and the body can hardly be overstated. The insight that the complex transformative
power of digestion was located in physiological agents which could be isolated from the digestive
organs of animals offered new possibilities for explaining and intervening in digestive processes.
Digestive ferments also provided a powerful rhetorical tool for physiologists to argue that their
insight into physiological processes, and hence their therapeutic expertise, was far superior to that of
chemists. Not least, it represented an entirely new mode of therapeutic intervention in the eating
body. Early therapeutic preparations of digestive ferments built precisely on physiologists’ claim to
mastery over digestive physiology and food processing inside the body. In 1854, French physician
and physiologist Lucien Corvisart had suggested the use of a so-called “poudre nutrimentive,” a
combination of pepsin and acid, prepared for him by a pharmaceutist named Bouchard. Corvisart
had imagined ferments as the transformative agents that turned useless raw substances into valuable
nourishment. He believed that “aliment is nothing but a raw substance, without nutritive value in
itself.”63 Corvisart used the term “nutriment” to refer to a substance that had already been made fit
for use by the body. “I expressly call nutriment any aliment which has acquired the vital aptitude,
which by itself, without any further preparation, can, once it has been absorbed by a being
possessing assimilative powers, serve for the sustenance of life, by contributing either to the
composition, or to the function of the organs, that is which is capable of nourishing even him who
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does not digest,” he proclaimed.64 The transformation from aliment to nutriment, Corvisart
believed, occurred only through pepsin. Pepsin was thus “an entirely physiological medicine,” and
under its influence, azotized (nitrogen-containing) aliments underwent the same kind of
transformation as they would through contact with gastric juice and in the stomach.65
Another early digestive enzyme-based products was Darby’s Fluid Meat, which had been
prepared according to the instructions of physiologist William Pavy with the goal to improve on
mid-century preparations seeking to concentrate the nutritious essence of meat (discussed in
Chapter 1). He criticized in particular Liebig’s meat extract, and attacked the German chemist’s
insistence that an extract produced by a chemical extraction process could adequately distill the
nutritive essence of a food. Instead, he declared Liebig’s extract “physiologically a very imperfect
representation of an article of nourishment,” and suggested that he had produced a superior extract
of meat by imitating the natural, physiological process of extraction performed by the digestion of
living beings by making use of the digestive ferments.66 By “digesting” meat with pepsin and
hydrochloric acid at a certain temperature, Darby claimed to have produced changes which
coincided “precisely with those which physiologists tell us occur in the stomach in normal digestion
when the food has been acted on […].”67
Early digestive-ferment product thus offered an opportunity for physiologically informed
critiques of chemistry and provided new ways of imagining a manipulation of foods which would
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more reliably yield only the most useable nutritious substance. But soon the discussion shifted to
optimizing the digestive system of humans itself.

Enhancing Digestion
When Richardson addressed the assembled members of the Royal Society of Arts on the issue of
thrift in food, he had acknowledged the differences in digestibility between different foodstuffs,
especially between animal and vegetable foods, which physiological research on digestion had
brought to light. But he had also suggested that these difficulties were, on the whole, “not
insurmountable.” What was needed was “an inquiry […] on the point whether the transmutation of
vegetable food, which now is obtained by the digestion and passage of the blood into the tissues of
lower herbivorous animals, may not be effected by chemical processes, apart from the intermediate
animal altogether.” Such a prospect might have been unimaginable in pre-modern times. But at the
present state of civilization, “there should be no difficulty,” Richardson believed, “except the labour
of research, in so modifying food taken from its prime source as to make it applicable to every
necessity without the assistance of any intermediate animal at all.” Richardson was imagining that
the complex processes which rendered foods absorbable to human digestion, might be imitated, and
ultimately substituted, by an artificial laboratory process. The first steps towards this had already
been accomplished by physiologists, Richardson argued. “Changes quite as difficult have been
accomplished by scientific labour in the laboratory,” he suggested, “and if men of science will […]
follow up the artificial digestion and condensation of vegetable foods by synthetical imitations,
assuredly perfect production of perfect food from the vegetable kingdom, without the aid of the
intermediate lower animal, will be another triumph of science over nature.68 In other words, by
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using artificial digestion to artificially digest food, the limits on the optimal use of food imposed by
the digestive capacities of animals could be bypassed.
This hope was expressed by physiologist Arthur Gamgee in a lecture on the digestive
ferments given in the context of the International Health Exhibition. After demonstrating the
remarkable transformation produced by pepsin on a small amount of fibrin, he declared that
The ferments of the alimentary canal […] not only reside in their juices, but are to be extracted from
the very tissues of the glands which form them. We may, for example, from the salivary glands of an
animal which secretes active saliva, obtain a solution which possesses the power of acting on starch;
similarly, we can, from the dead stomach of animals, which secrete gastric juice, obtain pepsin. […]
From the sweetbread or pancreas of dead animals, we may similarly obtain gastric juice, and effect
the remarkable changes in the alimentary canal to which I have drawn your attention.69

This was not merely a theoretical possibility but had already been put into practice, Gamgee
declared. Manufacturers had already succeeded in preparing gland extracts “with which we can
artificially digest. We have only to take certain alimentary constituents, add to them pancreatic
preparations, and place them at the temperature of the human body, and digestion will go on as it
would in the alimentary canal […].70
Articulated simultaneously with strategies to utilize digestive ferments for therapeutic
intervention into digestion was a notion of digestive function as a quantitative process of more or
less efficiency depending on the quantity and activity of digestive ferments. The emergence of
quantitative terms such as oligopepsia and apepsia in the context of digestive ferment therapy,
supplementing and at times replacing the more qualitative concept of dyspepsia, reflects this subtle
change. This notion of digestion’s efficiency as correlated with the activity of digestive ferments was
particularly marked in the research of William Roberts.
Roberts was a medical doctor and physiologist who had trained at University College
London under William Sharpey. After his medical studies, Roberts became a House Surgeon at the
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Manchester Royal Infirmary and began lecturing at Manchester University and Owen College in
anatomy, physiology and medicine. In 1880, Roberts took the stage of the Royal College of
Physicians to deliver a series of lectures on his experiments with digestive ferments, which he had
performed with the help of organ extracts of the stomach and the pancreas, prepared for him by a
pharmaceutical chemist named Frederick Baden-Benger. While the transforming power of ferments
had been an integral part of their characterization since the days of Schwann’s description of pepsin,
there was yet little knowledge about the exact dimensions of their transformative capacity. In his
experiments, Roberts had sought to quantify the action of the digestive ferments. This involved
knowing what the end point of the digestive process was, and whether there were any intermediate
stages. Using various dilutions of an extract containing pancreatic diastase, an enzyme known to act
on starch, he observed its effect on different quantities of starch. Using iodine and erythro-dextrine
as indicators for the presence of starch or sugar, Roberts observed that in some phials of low extract
concentration, the conversion seemed to have stopped before it was fully completed, but a further
period of observation brought no further change. He concluded that “in these phials the diastatic
action had run its course to an end within the period of forty-eight hours, and that the solutions had
then come to a state of rest, the ferment had liberated all its energy, the limits of its power had been
reached, and the task allotted to it was left unfinished.”71 Measuring the weight and volume of
diastase required to transform a specified amount of starch in a given period of time, he arrived at
the “astounding result that pancreatic diastase is able to transform into sugar and dextrin no less
than forty thousand times its own weight of starch.” Similarly, the speed at which the conversion
occurred depended on the amount of ferment supplied, and was practically instantaneous if half a
test-tube of pancreas extract was brought in contact with a few drops of starch. It was slower as
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these proportions were reversed. This meant that the transformative capacity of ferments, both in
relation to quantity and speed, was directly related to their dose.
Roberts’ experiments conceptualized digestion not only as a quantitative phenomenon with
different degrees of efficiency, but also as an energetic process, a process of work. Describing the
mode of action of diastase on starch, Roberts remarked that “The starch appears entirely passive in
the process; all the energy is on the side of the diastase, and this energy can only be liberated
gradually.” Roberts underscored the dose-dependent energetic activity of ferments with an analogy
of human work. “To illustrate my meaning,” he suggested,
let us compare the particles of the ferment to a band of living workmen, whose function is to scatter
little heaps of stones. If the heaps be few and the workmen many, all the heaps will be scattered at
once, and the energy of the workmen will remain sensibly unimpaired. But if the heaps be millions
and the workmen hundreds, and if the workmen be doomed to labour on until they fall exhausted at
their task, the scattering of the heaps will go on for a comparatively long time, and the process of
exhaustion will be a gradual one.72

Roberts’ characterization of artificial digestion as a quantitative, dose-dependent, energetic process
suggested two different kinds of therapeutic interventions. One involved the use of preparations of
the digestive ferments themselves as medicinal substances to increase the digestive capacity of
individuals. The extracts which Benger had created for Roberts’ research embodied this therapeutic
aim, and preparations of “Liquor Pepticus” were among the first articles Benger produced for
commercial distribution. The extracts followed in the footsteps of previous commercial pepsins
which had been marketed for weak digestions. A brochure of Benger’s products described Liquor
Pepticus as a “concentrated and exceedingly active fluid pepsine” which could be taken directly;
“one or two tea-spoonfuls in a wine-glass of water, wine or weak spirit” made a “digestive” to be
taken with meals. Below the directions for use was a quote from Roberts himself, who
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recommended the “more active preparations” of Benger to those who had previously lost faith in
the application of pepsin.73
But there were several problems with this type of application, which Roberts addressed in
his research. His experiments had indicated that the ferments of the stomach were not as powerful
as the ferments of the pancreas when it came to the digestion of particular foods. In his
experiments, he had compared the effect of pepsin and trypsin on milk, and had found that milk was
more readily digested by the pancreatic than by the gastric juice; the process was more rapidly
completed and left less residue than when performed with gastric juice.74 The existing extracts of the
stomach were also limited in their range. The stomach ferment seemed to be capable of only
digesting proteid matter, whereas extracts of the pancreas could digest both proteid matter and
starchy food. “The pancreas excels the stomach as a digestive organ,” Roberts declared, “in that it
has power to digest the two great alimentary principles, starch and proteids; and an extract of the
gland is possessed of similar endowments. This double power is a manifest advantage in dealing with
vegetable aliments, which contain both starch and proteids.”75 The use of pancreatic ferments,
therefore, seemed to fulfill Richardson’s dream of solving the digestibility problem of vegetable
foods.
There was also reason to believe that the direct application of ferments as extracts or pills
taken orally was not effective. Roberts’ research had suggested that the ferments might not be able
to “resist the normal acidity of the stomach in full digestion.” This was a blow to any aspirations of
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exploiting the ferments for practical purposes applied directly in medicinal preparation. “If the
gastric juice destroys these ferments,” he reasoned, “it is evidently useless to administer pancreatic
preparations by mouth during digestion, because they would be rendered inert by the acid contents
of the stomach.” 76
This problem could be circumvented, however, if the entire digestive process was instead
outsourced. Roberts therefore embarked on a line of research to explore the possibilities of an
externally completed process of digestion, with the intention of producing a number of artificially
digested products. Using the Liquor Pancreaticus supplied by Benger, he created an artificially
digested or ‘peptonized’ milk - a milk in which the proteid component had been digested through
the addition of pancreatic extract to the state of peptones, in Robert’s opinion the end product of
protein digestion.77 Roberts also recorded the creation of peptonized gruel and peptonized milkgruel, the latter of which had been the most successful product in his clinical practice. It had the
advantage of supplying both starch and proteid matter in an already pre-digested form, since the
pancreatic extract acted on both, starch and proteid, through the action of its ferments diastase and
trypsin. The peptonized milk-gruel, Roberts concluded, “may be regarded as an artificially digested
bread-and-milk, and as forming by itself a complete and highly nutritious food for weak
digestions.”78
If the outsourcing of digestion in the form of artificially digested foods had partly been
inspired by pragmatic considerations, it was ultimately reconfigured as a therapeutic mechanism
itself. Based on the notion of digestive activity as an energy-intensive process, Roberts suggested
that the externalization of digestion could economize the strength of an individual, and thereby
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become a solution to all states of physical weakness, such as infancy, old age, and most of all,
sickness. The idea of sickness as a process of energy expenditure drew on empirical observations,
such as that sick patients often had no appetite, meaning that their powers of digestion were reduced
as the body’s energy resources were otherwise engaged. The pathophysiology of sickness, therefore,
was re-conceptualized as a process of energy expenditure linked to digestion. The suddenness of this
shift was not lost on contemporaries; Andrew Smith, a physician at New York’s St Luke’s Hospital,
remarked in 1879 that at some pointing the last 30 years, it had “somewhat suddenly dawned upon
the profession, that disease is a burden imposed upon the economy, which can be sustained and
ultimately thrown off only by an expenditure of vital energy […].”79 The work-energy conception of
the relationship between digestion and sickness found its way into popular advice literature for
invalids in the form of suggestions to not overtax the system with the intake of food. “The food
should be given little by little,” advised Jane Stoker, a lecturer in domestic economy in London’s
Stockwell Training College, “for in sickness the whole of the bodily organs are weak, and cannot do
the amount of work of which they are capable during health. If much food is taken at once, the
stomach will make a violent effort to digest it, which effort will be a waste of energy, and will have
on the whole the same effect as if the patient had attempted some manual toil which his limbs were
too weak to perform.”80
By outsourcing the energetically taxing process of digestion, artificially digested foods thus
promised to provide a solution for all invalids, not just for sufferers of a weak digestion. Indigestion,
physiologist Darby affirmed in his publication announcing Darby’s fluid meat, was not only a
frequent condition but the root of sickness in general, “not only predisposing to disease but actually
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originating diseases, change of structure, loss of, or imperfectly performed functions, and is really at
the bottom of half the diseases included in our nosologies.” By outsourcing digestion, artificially
digested foods promised to “relieve the enfeebled stomach of its main burthen, and enable it to
complete the process of digestion without overtaxing its energies.”81
The method of preparation which consumers of Benger’s Food were asked to follow
encapsulated the notion of digestive ferments as agents of digestive strength, and of digestion as a
quantitative process whose efficiency could be increased through their application. The instructions
advised users to mix the contents of the can with cold water, and add this mixture to heated milk.
The whole was then required to stand for a period of time to “allow the mixture to digest” in a
preparation stage referred to as the “Period for Digestion.” After this time, the food had to be
reboiled, which “stop[ped] the digestive process.” The length of resting time in between mixing and
boiling corresponded to the strength of activity the digestive ferments could unfold in the product.
The preparation of the product thus conveyed the idea of an externalized process of “digestion”
which was occasioned by the digestive ferments’ activity in the food, and which could be made to
produce a more or less digested food depending on the amount of time the ferments had been
allowed to “digest” the food. By reading the instructions, users engaged with the conception of
digestion advanced by digestive ferment research. By preparing the food, they partook in a process
of re-enactment, through which digestion was made knowable as a quantitative, work-intensive
transformation, whose taxing effects on the body could be outsourced.

Artificially Digested Foods and the gendered economy of food
This new conception of sickness as avoidable energy expenditure allowed artificially digested foods
to tap into the national anxiety around the economic burden of sickness. This goal required a range
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of broadly applicable invalid foods in palatable form, rather than narrowly purposed medicinal
products. “[I]f artificially digested food is to be employed on the large scale, and among all classes,”
Roberts announced, “means must be found to bring the preparation of it within the range of
culinary operations and the apparatus of the kitchen and sickroom.”82 To this end, he had relied on
the assistance of a female relative to create a broad range of invalid foods including “soups, jellies,
and blanc-manges, containing a large amount of digested starch and digested proteids, possessing
excellent flavour, and which the most delicate palate could not accuse of having been tampered
with.”83 Several of these recipes were taken up and distributed by the Mottershead Company, who
supplemented their Liquor Pepticus and Liquor Pancreaticus with a range of food preparations,
including a peptonized beef jelly and a product based on the concept of Robert’s peptonized milk
gruel, a “pancreatised, farinaceous self-digestive food,” in short, Benger’s Food.
In order to ensure that artificially digested foods would truly become broadly used
preparations, Roberts had to carefully negotiate the naturalness of artificially digested foods, and
thereby extend their reach from the realm of the laboratory to the realm of the kitchen. He did so by
suggesting that cooking was, in fact, merely an extension of the digestive process. [T]he changes
impressed on food by cooking,” Roberts argued, “form an integral part of the work of digestion.”
Experiments comparing the action of pepsin on raw versus cooked albumen confirmed that cooking
foods was essentially a prerequisite for optimal digestive function.84
Roberts also strengthened his claim of continuity between cooking and digestion by
capitalizing on Claude Bernard’s distinction between the ‘exterior digestion’ and the ‘interstitial
digestion.’ Exterior digestion was the process which occurred “exteriorly at the surface of the
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organism,” and in the case of humans, this was the surface of the digestive tract. Interstitial
digestion, by contrast, was the transformation of stored nutrients into available nutrition, and
occurred “in the interior of the organs and tissues.” In this conception of anatomy, artificial
digestion could be regarded as simply externalizing an already externally located process. The
physiological conception of digestion as a process linking the exterior with the interior of the body
was captured in an illustration of Thomas Lauder Brunton’s On disorders of digestion, their consequences
and treatment [Figure 5]. The image shows a cylindrical pipe with an interior and an exterior surface,
which are continuous with one another. “The body may be roughly compared to a cylindrical box,”
Lauder Brunton explained, “through the centre of which runs a tube, open at both ends, but not
communicating with the cavity of the box. Here, it is evident that anything put into the tube,
remains as much outside the box as if it were laid against the outer surface.”85
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Figure 5: “The body as box and inner tube.” Thomas Lauder Brunton, On Disorders of Digestion
(London: Macmillan, 1886), 4.

The idea of continuity between the outside and the inside of the body strengthened Roberts’ case for
the naturalness of artificially digested foods. “It must also be borne in mind,” he stressed, “that the
digestive process carried on in the alimentary canal is, strictly speaking, executed on a doubling of
the exterior surface, and not in the true interior of the body.” 86 Finally, Roberts suggested that
nature already contained certain ‘natural’ artificially digested foods such as the oyster. It contained
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both glycogen, and the appropriate digestive ferment to digest glycogen, the so-called hepatic
diastase. “The oyster in the uncooked state,” Roberts concluded, “[…] is, in fact, self-digestive.”87
Taken together, these reflections furbished Roberts with a justification for producing artificially
digested foods. “If we take all these considerations into account,” he concluded, “it will appear, I
think, not unnatural that we should try to help our invalids by administering their food in an already
digested, or partially digested, condition. We should thereby only be adding one more to the
numberless artificial contrivances with which our civilised life is surrounded.”88
The equation of the effects of digestive ferments on food with cooking found their way back
into the thrift literature, which had catalyzed interest in the variable of digestion in the first place. In
many thrift texts, cooking was emphasized as a process that could potentially increase digestibility,
and thereby contribute to the economy of food. But increasing the digestibility of foods through
cooking, and thereby reducing food waste, was above all women’s contribution to the problem of
food scarcity and low wages. According to Phebe Lankester, cooking was a wife’s share of the
burden to make not only income, but also food, go a long way. “All girls ought to learn how to
cook,” she proclaimed, not only because this would “make the wages of the labourer go much
further than they do,” but also because “in the preparation of food there is always much waste.”
Good cooking also economized the strength of a working husband’s or a sick child’s digestive
powers. “When everything that is put in the stomach is cold, both food and drink,” Lankester
warned, “it takes some of the power out of the stomach to warm it all up, before it can begin to
digest and use the materials of the food […].”89 To Samuel Smiles, the “worthlessness of illmanaging wives” was above all constituted in their inability to be proper cooks, which deprived their
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husbands of much of the nutrients contained in the foods they had so desperately earned.
“Thousands of artisans and laborers are deprived of half of the actual nutriment of their food,” he
lamented, “and continue half starved, because their wives are utterly ignorant of the art of cooking.
They are yet in entire darkness as to the economizing of food, and the means of rendering it
palatable and digestible.”90 “Ill-cooked meals,” he warned, were not only a danger to the husband’s
stomach but a threat to the entire institution of marriage. Bad cooking, he insisted, was “waste –
waste of money and loss of comfort. Whom God has joined in matrimony, ill-cooked joints and illboiled potatoes have very often put asunder.”91
By increasing the portion of food which could be utilized by the body through cooking,
women therefore contributed their part to a more thrifty economy, and a more practicable and
prosperous National Health. “The principles of Thrift,” Lankester declared,
are shown in the home, and in wise management there, as much as in the counting-house. Without it
there is little use in saving money, for there can be no happiness, and much of it depends on the
mistress of the household. Every girl should therefore learn to be a good housekeeper as earnestly as
every boy should learn how to be a good book-keeper or money-maker.92

The economization of digestion and of preparatory digestive work in the household sustained
notions of a divided sphere of contributions to the National Health. As a result, the shift that had
taken place in the scale of public health intervention, from large structural sanitary and legislative
measures on the level of the empire and the nation, characterized by anxieties over production and
procurement, to individual choices and behaviors marked by concerns over consumption, was given
a gendered tint through a juxtaposition of the (male) procurer and the (female) consumer. “The
father or master of the house,” Lankester suggested,
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may take it upon himself to see to the building, drainage, ventilation, and water supply of the home,
and by wise management prevent much loss of health, life, and money; but it is within the home that
the woman holds her sway, and where her good or bad administration is felt. It is she who usually
buys and prepares the food of the family and regulates their clothing. It is therefore very necessary
that she should be acquainted with the nature of things she has to deal with, and be well instructed in
domestic Thrift.93

This divided sphere of economic and sanitary activity welcomed women’s contribution, but
restricted it to the domestic and bodily realm, as well as to consumption, a division of labor which
Benjamin Ward Richardson sought to naturalize by recalling an ancient precedent. In the Socratic
text Oeconomicus, he pointed out, Ischomacus, “a grand Sanitarian,” had taught his wife to spend an
income thriftily, to examine corn carefully so as to avoid feeding her family on bad quality corn, to
keep order in the house, and to care for the sick. The example of Ischomacus’ wife illustrated that
“[l]long before the word Sanitation was heard of, or any other word that conveyed the idea of a
science of health, the good, cleanly, thrifty housewife was a practical sanitary reformer.”94

Conclusion
This chapter has examined the connections between physiological research on the digestive ferments
and the nineteenth-century thrift movement. It has argued that digestive enzyme physiology, the
development of so-called artificially digested foods, and individual-centered public health
approaches to the economy of food must be understood as part of one and the same ideological and
economic endeavor. National concern for identifying a sustainable and economically viable system
of food procurement and usage spurred new physiological research techniques for probing the
mechanism of digestion – the key to food uptake inside the body. These new techniques
simultaneously suggested new avenues for therapeutic intervention into the digestive system as well
93
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as a new conception of the digestive process itself, formulated as a function of digestive ferment
activity. But as the development of commercial digestive ferment products was from the beginning
intimately linked to broader public health goals, their application was conceived on a large scale.
This required that the artificiality of outsourcing digestive activity be re-naturalized by imagining
cooking processes as ultimately in service of digestive ferment activity. The cultural imaginings of
digestive ferments thus mapped onto a gendered division of public health activity, but also onto a
gendered division between production and consumption. Digestive ferment products, then,
illuminate the increasing focus of public health on the individual towards the end of the nineteenth
century, even before the widespread diffusion of germ theory, which is usually credited with this
trend. They also contribute to our understanding of the transition between a production-focused to
a consumer-oriented market economy, and shine light on the crucial role of products and their
implications for understandings of food and the body in this shift. This trend will be further
explored in the following chapter.
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Chapter 3
On Taste:
Stimulation, Consumer Culture, and Kellogg’s Peptogenic Foods

Introduction
Most of us encounter the legacy of John Harvey Kellogg almost daily at the breakfast table.1 Not
only does his last name tower over our bowls of cornflakes from cardboard cereal boxes, but he is
perhaps the single most important reason why we eat cereal for breakfast in the first place. T.C.
Boyle’s novel The Road to Wellville and the 1994 feature film of the same name have forever cemented
his reputation as an eccentric and entrepreneurial embodiment of the Victorian and Gilded Age – at
once a religious zealot, a crazy scientist, a solidly successful businessman, a eugenic extremist, and,
by all accounts, a hopeless prude.2
Historians have dissected the life and work of John Harvey Kellogg from different angles.3
On the one hand, they have revealed Kellogg’s roots in antebellum health reform, Grahamism, and
Seventh-day Adventism, emphasizing the religious-scientific amalgamation of his Sanitarium method
and the backward-looking, Grahamist-vegetarian character of his health food products.4 On the
other hand, they have taken seriously his scientific and medical training, his embrace of bacteriology,
Throughout the chapter, I will refer to John Harvey Kellogg as ‘Kellogg’ or ‘John Harvey’ and to his
relatives by their full names.
1
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and his entrepreneurial spirit, placing him at the beginning of a lasting, ‘modern’ US-American
relationship to eating that prizes intervention, manipulation and scientific improvement of foods.5 A
third approach has portrayed Kellogg as a shrewd businessman, greedily feuding with his brother,
William Keith Kellogg, over what would become one of the first truly global health food business
empires.6
The tension between these different aspects of Kellogg’s person – the scientific, the
religious, and the entrepreneurial – also play out in accounts of the health foods he produced, and
specifically in interpretations of the role taste played in their creation and marketing. According to
Howard Markel, it was mainly John Harvey’s brother, William Keith Kellogg, who was concerned
with the palates and preferences of the foods’ consumers, whereas John Harvey’s priority was the
healthfulness of the products he devised, either according to health reformist or scientific notions of
good nutrition.7 For Nicolas Bauch, John Harvey Kellogg was making certain concessions to
consumer tastes in his overall efforts to create healthy products.8 Both readings are encapsulated in
the notion of healthy breakfast cereals that were “sugared up” to please consumer palates – like
sugar, commercial aspirations were added on top of a nutritional or religious product.9
Reflections on the degree to which Kellogg either catered to the tastebuds of consumers or
prioritized the foods’ healthfulness exist in a modern framework of food thinking, in which taste has
Richard W. Schwarz, John Harvey Kellogg, M.D.: Pioneering Health Reformer (Nashville, TN: Southern Publishing
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entered into an antagonistic relationship to foods’ nutritiousness. This dichotomy of foods that tasted
good and foods that did good would have made no sense to an Early Modern eater. In Early Modern
dietetics, a food’s pleasant taste revealed its ‘agreement’ with the eater’s individual constitution. Such
an agreement communicated a high degree of similarity between the food and the nature of the
eating subject. A tasty food therefore promised to be much easier of digestion; it required less
processing to be made similar to the eater’s body.10 With the reframing of nutritiousness as nutrient
(especially nitrogen) content, and of digestibility as nutrient extraction, taste no longer corresponded
to either nutritiousness or digestibility. Taste existed independently of a food’s primary function, to
nourish efficiently. Instead, it could mask insufficiently nutritious, indigestible foods.
The separation of taste from nutritiousness was most pronounced in the articulation of a
category of ‘stimulants’ in the course of the nineteenth century. Substances such as tea, coffee, and
spices, had long been difficult to reconcile with Galenic frameworks of reasoning. The equation of
nutritiousness with nitrogen provided a new justification for existing suspicions of why these
substances did not qualify as food – they contained no nitrogen. In mid-nineteenth century treatises
on food, they were grouped in a class apart from food as “accessory foods” or stimulants. While
they might be particularly pleasing to the taste, they possessed no value as nourishment.
In this chapter, I interpret Kellogg’s production of palatable health food products as an
attempt to restore a link between the functionality of food, and its taste. Based on the physiology of
digestive ferments, he reinterpreted taste as a stimulating impulse to digestion, a trained and
controlled appetite, which, if employed rightly would serve to enhance the healthfulness of products
and provide insight into their suitability for the individual eater. By doing so, Kellogg supplied food
consumers with a rational system – at once scientific and theological - for evaluating the
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healthfulness of his products. I argue that his health foods, and the larger Sanitarium system in
which they were embedded, were crucial elements of his endeavor to teach his eaters to become
reflective and introspective consumers.

John Harvey Kellogg, Seventh-day Adventism, and Health Reform
It was the year 1852. The jurors of the Great Exhibition had just published their glowing report on
Gail Borden’s Meat Biscuit, and continued to celebrate its ability to concentrate otherwise wasted
natural resources in the galleries of the British Pharmaceutical Museum. But when Borden returned
to his homeland, the merits of the biscuit as an improver of nature fell on deafer ears. The biscuit
arrived at a time when America was in the throes of antebellum health reform, a movement anxious
about the degree to which the US-American project, once founded precisely on the basis that it did
away with European corruption and artificiality, had alienated itself from a more natural state of
being.
That same year, in the township of Tyrone in eastern Michigan, John Harvey Kellogg was
born. His upbringing was shaped by the preachings of health reformers and evangelical missionaries
alike. One of 17 children of John Preston Kellogg and his second wife Ann Janette Stanley, he
experienced material deprivation and received little schooling as a child. At the insistence of a local
clergyman he was allowed to attend a school briefly, but was otherwise mostly self-taught. Because
of the financial difficulties of his parents, the young John Harvey worked in his father’s broom
factory from an early age.11
In those years, Michigan was attracting many religious seekers and reformers from the socalled burnt over districts of New York, where the Second Great Awakening had virtually depleted
the state of its supply of heathens to evangelize. John Preston Kellogg, being as religiously devoted
11
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as he was confused about which religion would bring him salvation, had been a Baptist and a
Methodist before he had settled on Sabbatarian Adventism as his true calling. In 1856, he relocated
his family to Battle Creek, which at the time was already a center for Adventist activity. He was
instrumental in attracting Sabbatarian Adventists Ellen and John White, who would later form
Seventh-day Adventism, to Battle Creek. Seventh-Day Adventism held firm to the belief that
Christ’s second coming was imminent, and that the faithful needed to prepare in body and soul for
his arrival. Dictated primarily by the visions of Ellen White, Christian physiology would become a
central aspect of Adventist doctrine. This included a vegetarian diet and abstinence from alcohol.
Contrary to similar faith traditions of the day, which emphasized the power of prayer over earthly
healing and strongly mistrusted physicians, Ellen White had a more open attitude towards medicine,
an inclination which the young John Harvey shared, and was soon to profit from.12
When the Whites came to Michigan, printing press in tow, John Harvey became very close
with Ellen White. Printing was a central aspect of the denominational life of Seventh-day Adventists,
as it enabled reformist literature to be distributed widely to those who had not yet been saved (or
those that had, but repeatedly strayed from the path). The printing press gave the 12-year-old John
Harvey his first job; by only 16, he was one of its editors.13 This provided him with ample
opportunity to read and engage with theological debates. But Ellen White had had a vision that John
Harvey Kellogg was to play an important role in the fate of the church. Supported by these visions
of his religious patroness as well as by her finances, John Harvey Kellogg was chosen to obtain a
basic medical education in order to bring the gospel of health to the people.14
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It was also a vision of Ellen White’s that would set Kellogg on the path towards his most
memorable achievement (besides cornflakes), the directorship of a health sanitarium at Battle Creek.
Healing facilities, which housed patients and administered a mix of water cures and diet, had been a
central component of the United States hydropathy movement. Such institutions also provided
medical training according to the teachings of Christian physiology, and the young John Harvey was
sent to one of the most famous such places for his education, Trall’s Hygeio-Therapeutic College. In
her visions, White had seen that Adventists were to open their own health reform institution, and in
1866, the Western Health Reform Institute opened its doors. Kellogg took over its reins in 1875. He
gave it a new name, the Sanitarium, and a new image as a firmly religious but forward looking and
rational medical facility.15
This image reflected Kellogg’s own position between religious health reform and an
increasing enthusiasm for secular medicine. While he had received his earliest training at a Trall’s
College, he also insisted, with the support of James White, on attending an orthodox medical
college, the College of Medicine and Surgery of University of Michigan. Kellogg went on to pursue
his training at one of the most prestigious hospitals in the country at the time, the Bellevue Hospital
in New York. There, he studied with famous medical men such as Austin Flint and Edward
Janeway. Kellogg also traveled to Europe (like many of his North American colleagues) and trained
with famous gastric surgeon Theodor Billroth in Vienna. Throughout his life, Kellogg continued to
keep up with the newest medical developments through journals, and as a member of the Michigan
State Medical Association and the American Medical Association.16 He presented a paper on a new
method of examining digestive secretion and categorizing digestive pathologies to the latter group in
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1893, which was very much in dialogue with the latest research into digestive physiology.17 He also
became a firm supporter of public health, and later, eugenic ideas, and was a member of the
American Public Health Association, the American Association for the Advancement of Science,
and the Race Betterment Foundation. If it had not been for the Sanitarium, his Adventism, and his
health food empire, Kellogg might have been remembered as a fairly mainstream medical
practitioner, who made some important contributions to the field of gastroenterology.
But throughout his life, he regarded his medical and physiological training as in service of his
religious beliefs, and of his calling to lead the Sanitarium. He merged religious and scientific ideas
into a method of “biologic living,” which combined careful regulation of diet, exercise, sleep, bowel
movement, and one’s mental state (the Galenic non-naturals) with Sectarian and Seventh-day
Adventist ideas of temperance and sexual continence, and orthodox physiological ideas. 18 Paying
guests (most of them white and middle class) and a few charity cases came to the Sanitarium for
specific illnesses and to improve their general condition. The invention and production of health
foods, which involved not only Kellogg’s brother William Keith Kellogg but also his wife Ella Eaton
Kellogg and a cousin named Arthur Kellogg, was central to Kellogg’s doctrine of biologic living, and
a crucial site for Kellogg’s development of a scientific-religious consumer philosophy of taste.

Grahamite Roots
At the time, the United States medical landscape was as crowded as the marketplace of religion.
Medical practitioners, some having obtained licenses from one of the numerous private medical
schools, positioned themselves against what they perceived to be a medical orthodoxy unjustly
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monopolizing the care of the sick. Their protest was as much political as it was medical; they decried
the medical profession as a manifestation of that great US-American specter, institutional despotism,
and criticized medical practitioners’ therapeutic arsenal as a kind of tyranny of the body. Their
abhorrence of so-called heroic cures, involving ‘stimulating’ substances such as quinine, iron, and
alcohol, was part of a broader objection to the forces of civilization which threatened to corrupt the
natural state of the body and of the nation.19 The call for a return to a more natural state of being
united many of the heterogeneous groups of sectarian medical reformers.
Among them was Sylvester Graham (1794-1851), whose influence on Kellogg would
become crucial in the coming decades. Trained as a minister, Graham had managed to secure a
position as lecturer at the Philadelphia Temperance Society in 1830, a position he used to campaign
forcefully against all manner of stimulants, not just alcohol. Graham’s writings and speeches were
informed by the idea that civilization had taken a wrong turn at some point in modern history.
Echoing Edwin Lankester’s temporal notion of geographical development, he argued for the idea of
a nation’s natural progression from barbaric to civilized, but gave it a cyclical tint. Each nation,
having emerged out of its original condition of barbaric deprivation, and having progressed to a
more advanced state, would ultimately decline as a direct result of the noxious influences of
civilization. From a “state of little more than animal existence,” civilizations advanced to the
“golden age,” in which all circumstances were “best adapted to human health and longevity and
virtue and happiness.” This was followed by the “age of heroism and conquest” and by that of
“stern and noble patriotism” characterized by “legislative wisdom” and “political energy and
power.” But in the end, there would arrive the “age of wealth,” and with it, the “age of luxury and
refined sensuality and excess.” Man would initially try to resist it, but ultimately, he would be swept
up in the “current of indulgence” created by his own excesses. Disease and decline would ensue. “In
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this fearful manner,” Graham concluded, “the nations of the earth have been scourged, till it seemed
as if the human race would be wholly exterminated […].”20 This apocalyptic view of civilizational
decline and rebirth provided a mirror image to later evolutionary narratives of civilizational advance,
such as Robert Chambers’ 1844 Vestiges of the Natural History of Creation, and Herbert Spencer’s
writings on progress of the 1850s.21 Such theories also informed the white supremacist and imperial
expansionist account of The war in Nicaragua by William Walker in 1860.22
The driving force underlying this cyclical change of nations were the actions of individuals
living in them. “The whole history of the human race,” he declared,
fully proves that man is so constituted as an intellectual and moral animal, that those excesses which
deprave and deteriorate his nature as an individual, and lead to his individual destruction, and to the
degeneracy of the human constitution, and the extermination of the species, inevitably so affect him
in his social and political capacities and relations […] as to render him incapable of sustaining those
social and civil institutions and political conditions by which he is protected in his degenerating
luxuries and excesses […].”23

The course of a nation was thus determined by individual action, and the actions of individuals had
grave political and social consequences. Resisting the “degenerating luxuries and excesses” and
returning to a simpler mode of living was the moral and political duty of each person.24 Luckily,
Graham’s political philosophy came complete with a remedy, a “physiological philosophy.” It
instructed his readers and listeners to withstand the corrupting influences of civilization and return
to a more natural state of being. Central to Graham’s philosophy-turned-physiology was the concept
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of stimulus. Echoing eighteenth-century physiological notions of nervous irritability, he imagined
the body as a network of nerves and muscles responding to external stimuli - noxious, poisonous,
irritable substances - as well as internal excitation. The omnipresence of stimuli in a civilized society
led to an overstimulation of the body, which was at the root of all disease. This included, for
example, masturbation, “the solitary vice,” which Graham feared not only for its depleting effect on
precious male bodily fluids, but for its overstimulating and therefore debilitating influence on the
bodies of men and women alike.25
Graham extended the idea of stimulating power to food. He was concerned with what he
perceived to be a move away from “food in its natural state.”26 Natural food, to Graham, was all
food that had been least altered from its original state by any act of processing. Physiologically, it
was an argument by design par excellence. The human body had been created to correspond
precisely to the composition of food as it had been originally created for man’s sustenance. Food in
its original state would keep the body’s “constitution” in harmony with the physiological laws which
governed it. Nature, in Graham’s view, was created in perfect harmony, and required no tinkering,
alteration, or optimization. But alas, tinkering was precisely what Graham was observing all around
him.
Most disconcerting was the modern trend of seeking to produce all manner of
“concentrated” foods, foods which promised to hoard the nourishing properties of aliment in
proportions which did not otherwise exist in a natural state. The preoccupation of many of his
contemporaries with identifying the nourishing, functional constituents of food, and minimizing the
useless, wasteful bulk, was foreign to Graham. If God had designed food for the purpose of
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nourishing man, there was no room for the idea of useless, non-nourishing material in food, for a
design flaw which could be optimized by human intervention. Instead, the bulk was there precisely
because God had intended it to be there. “It has been fully proved,” Graham asserted, “that ‘bulk,
or a due proportion of innutritious matter in our food, is quite as important to health as
nourishment.’”27
To drive home the point, Graham provided an alternative explanation for the experiments
conducted by François Magendie and others which seemed to suggest that nitrogen was the sole
locus of nourishing function. The dogs died, Graham insisted, simply because not enough
“innutritious” matter had been mixed with the nourishing articles of diet. “We know,” he argued,
that dogs fed on sugar and water, gum and water, fine flour bread and water, or any other kind of
concentrated aliment, will soon languish, and droop, and emaciate, and die; but if a due proportion of
proper innutritious substance be mixed with these concentrated forms of aliment, the dogs will
subsist on them and remain healthy.28

Graham proceeded to directly challenge the two dominant views on the mechanism of nutrition
debated by chemists in the first half of the nineteenth century, and offered an alternative view. The
reason man could not “long subsist on purely nutritious substances” was “not because these
substances have no azote or nitrogen in them; nor is it because man necessarily requires a variety of
alimentary substances, but simply and exclusively because the anatomical construction and vital
powers of the alimentary organs, are constitutionally adapted to alimentary substances which consist
of both nutritious and innutritious matter […].”29
The stimulating powers of many foods resulted from this unnatural concentration of
nourishment, according to Graham, most notably bread. Whereas bread in olden times consisted of
coarse grain that had merely been moderately ground, modern man had begun to “put asunder what
27
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God has joined together and to concentrate the more purely nutrient properties, by separating the
flour from the part commonly called the bran.” The result was a “superfine flour” in which “the
farina and gluten and saccharine matter of the wheat” were “almost perfectly concentrated.” 30 Such
a high concentration of nutritious substance was not only “in direct violation of the laws of
constitution and relation which the Creator has established in the nature of man” but would lead to
a vicious circle in which the body’s response to stimuli would become more and more deranged.
Concentrated foods and stimulating substances both produced damage according to the same
principle; they deviated from the regular proportions which the stomach was designed to process.
Being thus constantly exposed to proportions which ran counter to its constitutional function, the
stomach would ultimately lose its inbuilt capacity to detect adequately the nature and degree of
stimuli, and to react according to their due proportions.
The stomach, in other words, was imagined quite explicitly as a sensory organ, whose ability
to detect stimulating substances could be distorted through overstimulation. The “special organic
sense of the stomach, like the special animal sense of taste and smell,” Graham warned,
may be exceedingly depraved, and even totally destroyed; so that the stomach may not only become
wholly destitute of the power to perceive and appreciate the quality of the stimulus which acts upon
it, and to discriminate between those substances which are salutary and those which are pernicious to
the system, […] but it may even be made to prefer those substances which are decidedly pernicious
to the vital interest; because, in its depravity, it is so adapted to the stimulating properties of those
substances, that it receives from them the most satisfactory degree of stimulation.31

Graham’s system of diet and digestion was thus one in which appetites and senses had become
perverted due to the overstimulating influences of advanced civilization, leading to the decline of the
system. The individual was an organism at risk from inside and outside stimuli, and from an
overstimulation of the senses. The cure was simple – in the literal sense. Individuals merely had to
find their way back to a simpler way of life, steering clear of unnecessary dietary frills and
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indulgences of the palate. “[…] [T]he simpler, plainer, and more natural the food of man is,”
Graham insisted, “the more perfectly his laws of constitution and relation are fulfilled, and the more
healthy, vigorous, and long-lived will be his body.” Simple food, according to Graham, was “that
which is not compounded and complicated by culinary processes;” plain food was “that which is not
dressed with pungent stimulants, seasonings, or condiments;” and natural food meant “that which
the Creator has designed for man […].”32 Grahamite dietary restrictions therefore included all
manner of “stimulants,” such as alcohol, tobacco, “condiments” such as pepper or mustard, tea and
coffee, as well as meat, a highly stimulating substance, and concentrated foods of all kind, including
bread made from superfine flour. It was a nearly complete negation of the pleasures of
consumption, a withdrawal from the corrupting influences of civilization.
As Stephan Nissenbaum has convincingly argued, Graham’s physiological philosophy of the
woes of civilization was above all a grappling with the advent of market capitalism. Concerned, like
many of his contemporaries, by the steady decline of traditional economic methods of production,
by the growing alienation between consumers and producers of food, and by the upheaval of
existing social relations, Graham articulated what Nissenbaum called a “physiology of subsistence”
which attempted to preserve aspects of the old social and economic order and come to terms with
the new one. The intricacies of bread-making, for instance, determined that only wives had the
proper sensibilities to make the right kind of bread, and healthful eating thereby reaffirmed
traditional family structures.33
Graham thus engaged primarily the ramifications of the production side of market capitalism.
Much of his philosophy was in fact a critique of food production, an exposition of the means by
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which commercial self-interest had prompted food producers to cut corners in detriment to
consumers’ health. It began with the ways in which the soil was “exhausted by tillage” and
“debauched by the means which man uses to enrich and stimulate it.” The solution was a return to
“pure virgin soil” with the potential of producing the truly fresh and delicious bread “often to be
met with in the comfortable log houses in our Western country.” The characteristic nostalgic
sentimentalism for the Jacksonian yeomen farmer ideal thus doubled as a philosophy of colonial
expansion to the West in order to retrieve new (and old) “virgin soil.”34 The next step in the
production process of modern bread involved all kinds of machinery, including the “[f]louring-mills
and bolting-cloths, and the innumerable culinary and other utensils […] employed in preparing
aliment for the human mouth and stomach,” which, in contrast to traditional methods of breadmaking, involved cutting corners not only in production but also with regard to the work performed
by the digestive system.35 Most of all, the production of bread involved commercial “public bakers,”
who, according to Graham, served “the public more for the sake of securing their own emolument
than for the public good.” They had adopted the use of certain “expedients,” such as chemical
raising and whitening agents, in order to “increase the lucrativeness of their business,” at the
expense of their bread’s healthfulness.36
The critique of a production process that had become all too intent on cutting corners and
thereby cheating the laws of nature would also become an important cornerstone in Kellogg’s
philosophy of health. But Kellogg would develop Graham’s ideas into a more elaborate physiology
of consumption. At the heart of this would be a new role for taste in the consumption process, and
a new conception of the mechanism of “stimulus.”
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An ambivalent relationship to taste and pleasure
For all his ascetic rhetoric, Graham reserved a role for pleasure in eating. If the body was in a natural
state, uncorrupted by the overstimulations of civilized life, pleasurable taste acted as a “most
important sentinel of the alimentary canal,”37 able to detect and warn the system of disproportionate
and noxious substances. Remnants of Galenic thinking are discernible in the underlying mechanism
of this function of taste. Graham stressed the notion of proportionality, of constitutional alignment
between the proportions of the body and the proportions of food. “[…] [T]here are,” he insisted,
“between our organ of taste and the constitutional nature and gustatory properties of substances
intended for our nourishment, the most fixed and precise constitutional laws of relation.”38 If the
sense of taste was unaltered, and if a food was consumed in the precise state in which God had
intended it for human consumption, the alignment between the constitutional properties of the food
and of the human body would lead to the “highest degree of gustatory enjoyment.”39 But while
Graham’s ideas carried distant echoes of eighteenth-century gustatory philosophy and of Galenic
constitutional agreement between tongue and feed, they lacked any claim to a central tenet of those
systems, that of gustatory individuality. Only the right kinds of foods, natural foods, would afford
tasting pleasure, and they would afford it equally to everybody. Conversely, the entirety of civilized
humankind was currently in a state of sensory incapacity to detect the constitutional properties of
foods accurately, and therefore could not experience true pleasure in eating.
On the contrary, pleasure was a treacherous sensation. Graham used the distinction between
hunger and appetite to highlight the danger of pleasurable sensations to the eater, particularly with

37

Graham, Lectures on the Science of Human Life, 122.

38

Graham, 122.

39

Graham, 123.

182

regard to the right quantity of food. Hunger was an instinct, arising periodically and prompting
eaters to consume a quantity of food proportional to their needs. “But physiologically depraved as
man universally is,” Graham warned, “if he leaves himself to the guidance and control of appetite,
he will almost inevitably run into excess; and hence the universal fact, that where man has the means
of alimentary indulgence, he habitually takes more food than is consistent with the highest
physiological and psychological interests of his nature.”40 Where hunger was true need, appetite was
mere luxury, and therefore by definition “depraved.” It could not be trusted to indicate the
requirements of the system. “[…] [T]here cannot be a blinder guide,” Graham drove home the point in
italics, “in regard to quantity of food, than appetite, and he that follows it will surely be led into excess
[…].”41 In a nation such as America, with its abundance of food, “self-restraint” was the only
solution for such “gluttonous excess.”42 There was no way around it: in order to eat more healthily,
one had to forego one’s tastes and return to a simpler, less voluminous diet.
Together with hydropathy, Grahamism formed part of the core of Christian physiology
practiced in the Kellogg household, and in the Battle Creek community more widely. Graham had
visited Michigan in the 1840s and had given lectures around the state. Kellogg later recalled that his
uncle had been converted to Grahamism as a result, and John Harvey’s father followed suit shortly
after, introducing a vegetarian diet in the Kellogg household.43 But while much of Kellogg’s
physiological thinking was initially steeped in Grahamist ideas, he would gradually come to work
hard to reconcile healthy eating with pleasure in consumption. Kellogg’s writings, as well as the
promotional literature for his health foods and Sanitarium, seem, at first sight, to contain

40

Graham, 257.

41

Graham, 258.

42

Graham, 257.

43

Wilson, Biologic Living, 25.

183

contradictory messages on taste and pleasure. On the one hand, sensual gratifications are associated
with unhealthy, lustful behaviors. Kellogg extended the notion of pathological pleasure and
overstimulation from the context of masturbation to food. In one of his earlier published tracts,
Plain Facts for Old and Young (1881), Kellogg emphasized the close relationship between dietary and
sexual indulgence.44 Gratifying the palate with all kinds of stimulants, including stimulating foods
such as tea, coffee, tobacco, spices, and candies, could lead to “unchastity,” masturbation,
prostitution, and even premature puberty in children. Conversely, masturbating children and
prostitutes often exhibited gluttonous tendencies; “capricious appetites” in children could be an
early warning sign for the equally deviant appetites of the solitary vice. Gluttony was thus both a
symptom and a cause of unnatural lust.
Kellogg also transferred some of Graham’s ideas about temperance, as well as Seventh-day
Adventist beliefs about abstinence, onto his own dietetic philosophy. Alcohol, he declared in an
1876 pamphlet on The Physical, Moral and Social Effects of Alcoholic Poison, as a Beverage and as a Medicine,
was a purely stimulating substance, without any nourishing value; a true poison, that would cause
harm even in minute quantities.45 It was therefore at the extreme of a range of stimulating dietary
substances, such as condiments, spices, and meat, that harmed the body through overstimulation.
But whereas alcohol could simply be avoided, the same was not true of food or sex. Both fulfilled a
physiological function that was crucial to the survival and propagation of humankind. The key was
to separate that function from pleasure. Neither sex nor eating should ever be undertaken purely for
gratification, Kellogg insisted. “He is an ill husband,” he charged in a quoted passage, “that uses his
wife as a man treats a harlot, having no other end but pleasure. Concerning which our best rule is,
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that although in this, as in eating and drinking, there is an appetite to be satisfied, which cannot be
done without pleasing that desire, yet since that desire and satisfaction were intended by nature for
other ends, they should never be separated from those ends.”46 There was a purpose and a use
embedded in the design of the body, precious capital which ought not to be gambled away for
amusement. “Every man should regard his body as a precious instrument, a costly machine, the
most valuable piece of property he owns,” declared a promotional pamphlet for the Sanitarium,” to
be guarded and cared for faithfully and sacredly, and under no circumstances to be abused for
personal gratification or indulgence.”47
The distinction between the functional purpose of food and its sensual gratification was also
emphasized by John Harvey’s wife, Ella Kellogg, who directed the Sanitarium’s experimental
kitchens, served as Superintendent of the Sanitarium School of Cookery, and wrote an instructional
book titled, Science in the Kitchen (1893). In this text, she added a fine distinction between taste’s
functional purpose of distinguishing nutritious from innutritious food and taste’s pleasurable aspects.
“Certain senses,” she conceded,
are given us to add to our pleasure as well as for the practical, almost indispensable use, they are to
us. For instance, the sense of sight is not only useful, but enables us to drink in beauty, if among
beautiful surroundings, without doing us any harm. […] But the sense of taste was given us to
distinguish between wholesome and unwholesome foods, and cannot be used for merely sensuous
gratification, without debasing and making of it a gross thing.”48

This moral condemnation of sensual pleasure and indulgence was (somewhat contradictorily) paired
with a warning that the senses could no longer be trusted in the evaluation of foods’ value. A
Sanitarium promotional pamphlet contained a conversation between an imagined eater and
consumer of foods, the “Animated Question Mark,” and an imagined respondent, Mr. Good Health
46
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Food. The Animated Question Mark wants to know if beefsteak is a good food to eat. “It makes me
feel stronger,” it claims, “I want to know.” To which Mr. Good Health Food replies that, “[f]eeling
stronger and being stronger are not identical.”49
The dethroning of the senses as indicators of the nutritiousness of foods was a long and
uneven historical process. In Galenic dietetics, substances that were agreeable to the taste promised
to be constituted of a similar qualitative constellation to that of the individual, and were therefore in
harmony with the eater’s constitution.50 Taste and texture also granted direct sensory access to the
nutritive and digestive potential of certain foods. Foods that were hot and moist in their Galenic
qualities tasted sweet and were considered particularly nourishing.51 A “glutinous” consistency also
promised a high degree of nourishing ability, as such foods, like bread, were imagined to “stick to
the ribs.”52 During the eighteenth century, French gastronomic writers articulated physiological
philosophies of taste in response to the functional and austere approach to food propagated by the
French économistes.53 But ultimately, the logical and perceptible relationship between foods’ sensible
qualities and their nutritiousness was uprooted with the growing prominence of nutritious
constituents in the nineteenth century (Chapter 1). As nutritiousness was redefined as a function of
the quantitative content of certain nourishing elements, most importantly nitrogen, sensory
perception ceased to provide unmediated access to the nutritive properties of food.54 Taste, rather
than being an indicator of nutritious value, could provide misleading information about the true
properties of food. Eaters now found themselves in an antagonistic relationship with their appetite.
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A sufferer of indigestion, as Kellogg put it, had to “make up his mind to deny his appetite of all
things harmful, to wage a constant warfare against the things which have made him ill.”55

Figure 6: Battle Creek Sanitarium Health Food Department. Journal of the American Medical Association
28 (June 18, 1897).

This insistence on the fallibility of taste in some of John Harvey Kellogg’s and Ella Eaton Kellogg’s
work is at odds with references to the importance of taste in some of John Harvey’s other writings,
in particular his later work (discussed below), and with other passages in Ella Eaton’s Science in the
Kitchen, in which she stresses the importance of palatability. The most pronounced difference,
however, is with the notes on food experiments conducted at the Battle Creek Sanitarium between
1898 and 1909. These experiments have left a paper trail, now preserved in the Michigan State
John Harvey Kellogg, Dyspepsia: Its Causes, Symptoms and Cure (Battle Creek, MI: Good Health Publishing
Company, 1879), 44.
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University Archives, because they involved multiple parties and were organized and documented
through in-house correspondence. Most experiments were conducted by a cousin of Kellogg, Arthur
Kellogg, under the instruction of Kellogg’s brother William Keith. John Harvey himself (and
sometimes his brother) oversaw the experiments, often requesting that a particular type of test
should be performed, and then commenting on the outcome. Because of the spatial expansiveness
of the Sanitarium (it comprised several buildings including a separate health food department), these
communications are recorded in the form of written notes passed back and forth between the three
Kelloggs and a few other people [Figure 6].
All participants referred to their activities as “experiments,” even though the nature of what
they were doing was relatively heterogeneous. Experiments consisted in both, trials with existing
foods, and attempts to create new foods, by mixing new ingredients or by combining the ingredients
of existing foods differently. The “results” of experiments were recorded in the form of often handwritten notes with detailed descriptions of the sensible properties of different samples. The goals of
experiments were implied rather than made explicit; many experiments seemed to look for a certain
taste or texture, while others were intended to create a more diverse range of products; still others
inquired after notions of palatability and digestibility. The methods of assessment included chemical
analysis as well as the senses of experimenters and changing groups of testers, including the staff and
patients.
Repeated references are made in the experiment notes to making foods agreeable to the
taste. In fact, many alterations to foods were framed as being in service of making foods taste better,
sweeter, more palatable. “The Granut must be sweeter. The sweeter the better, if not better, for
most tastes,” Kellogg instructed his brother in a note.56 “I believe most people would prefer it
Untitled note (“On the way I have thought of a suggestion on the Granut process”), John Harvey Kellogg
Papers, Michigan State University Archives & Historical Collections, East Lansing, Michigan (hereafter
JHKP-MSU), Collection 13, Box 5, Folder 3, Note 34.
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sweeter,” wrote William Keith Kellogg to his assistant about Granut.57 “The fig cakes should have a
little sour fruit jelly added to them to suit the tastes of some of the patients,” Kellogg advised his
cousin.58 Not only taste, but pleasant appearance was considered as well. In one note, Kellogg
demanded experiments to determine how much a particular product could be cooked without
affecting its color. His brother even suggested working with artificial caramel coloring to
compensate if need be.59 For the preparation of Bromose, a fig nut product, John Harvey and
William Keith debated whether to use black or green figs, and ultimately decided that black figs
would make a “rich looking product.”60
The attention paid by Kellogg and his collaborators to the palates and visual preferences of
their health food customers might be read as mere concessions to consumer tastes in an otherwise
firmly scientific enterprise, aimed at creating healthy, nutritious foods. But Kellogg’s conception of
taste is inseparable from his scientific or his commercial aspirations; in fact, it is crucial to
understanding the precise interrelation between them. The key to understanding Kellogg’s approach
to taste, and the sophisticated link it provided between his science, his commercialism, and his
religion, is, once again, digestive physiology.
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“Partial starvation:” Kellogg’s early products for concentrated nutritiousness and
digestibility
The first food products Kellogg developed for his Sanitarium and beyond reflected the idea that
taste no longer indicated the nutritious value of a product. Having been exposed to both the
teachings of antebellum health reform and the latest scientific ideas about health and nutrition
during his medical studies, Kellogg devised an elaborate marriage of Grahamism with the notion of
nutritious constituents, and with a conception of digestion as work based on the research on
digestive enzymes. Modern tastes, he reasoned, had led to an increasing consumption of foods that
were pleasing to the palate, but poor in nutritious constituents. The most well-known example was
“superfine wheat flour” which the “modern miller,” in order to obtain a “white and fine
appearance,” had robbed almost entirely of its most nourishing constituent, gluten.61 Echoing midcentury nutritious chemists, Kellogg explained that gluten was the “flesh-forming” element of the
grain, and therefore the most important to nutrition, whereas the starch was merely a heat-former.62
Modern bread, while appealing to modern tastes, supplied only little nutritious substance. Added to
that was the poor digestibility of many foods that did possess sufficient nutritious elements. Many of
the breakfast foods consumed on US-American tables, because of their modern methods of
preparation, contained starch in undigested form. Modern loaf bread, in contrast to the flat, crispy
bread of olden times, provided insufficient exposure of the starch grains to heat that would naturally
digest them.63 But the whole grain flours produced recently by Sylvester Graham and others in order
to mediate this situation, while containing all the necessary elements of nutrition, also contained a
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large portion of indigestible material, and would therefore provide challenging in particular to feeble
stomachs. And because of the perverting influences of gluttonous tastes on the digestive organs,
feeble stomachs there were plenty. As a result, almost the entirety of the human race currently lived
under conditions of “partial starvation.”64
This dire situation had attracted the resourcefulness of a medical and dietetic industry, which
Kellogg, true to his health reformist roots, claimed to despise. He had personally conducted an
analysis of a great number of such “dietetic nostrums,” he claimed, complementing the
investigations of such products found in scientific publications, such as the Scientific American. None
of them had possessed great value as a health food.65 What was more, Kellogg abhorred what he
perceived as mere palliative treatments, remedies that only seemed to treat the symptoms, and not
the disease. “Most of the drugs used in general practice are really nothing but stimulants,” he argued
in a clear reference to Graham in the pages of a Sanitarium pamphlet. “We believe that drugs too
often merely alleviate pain, - that is, kill the watchdog that is warning us of danger, - or aggravate the
malady without doing anything to remove the cause.”66 Instead of “relying upon tonics or other
foreign substances introduced into the body,” he urged, physicians ought to base their remedies on
the healing powers of nature. “We believe that Nature is the only successful physician,” he opined,
“and that it is our business to assist and not thwart her sensible measures.”67
It is little surprising, then, that Kellogg, like many of his US-American colleagues, embraced
recent findings within digestive physiology, which seemed to unravel the mechanism of digestion
itself. The research into digestive enzymes conducted by William Roberts and others around the
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same time that Kellogg experimented on his first products promised to base interventions into the
digestive system on the physiology of the digestive tract. The enzyme craze, though originally
developed largely in Europe, took the US market by storm. Major pharmaceutical manufacturers
produced lines of pepsin, diastase, and other enzyme-related products. New York-based company
Reed & Carnrick, for instance, produced a composite enzyme product called Peptenzyme; Parke,
Davis & Co. marketed multiple enzyme preparations such as Pepsin Cordial and Taka-Diastase; and
Sharpe & Dohme as well as Smith, Kline & French each had their lines of pepsin and pancreatin
elixirs. Entire companies were founded solely for the purpose of producing enzyme-related
products, such as the American Ferment Company, the Maltine Company, and the Malt-Diastase
Company; others, like Fairchild Brothers & Foster, specialized in digestive ferment products.68
But whereas British producers freely referred to “artificially digested foods,” US companies
tended to emphasize the naturalness of using a physiological component of the body to restore its
original, albeit diseased, digestive function. Reed & Carnrick, for example, claimed that because of
the mere mechanical extraction process used to make Peptenzyme, their product contained “a
proportional quantity of the enzyme principles of the whole series of digestive organs” and acted
“just as the secretions of the natural organs when in life” since they had “not been injured during the
process of isolation.”69 US producers also capitalized on US-American preferences for ‘natural
remedies’ by developing ‘naturally occurring’ predigested foods. The Taro Food Company’s Taroena,
a product allegedly derived from the Taro Root, was advertised as containing starch in already
digested or “dextrinized” form. Using promotional images of the “natives” of Hawaii and their
“native huts,” the company claimed that it had served “this remarkable hardy race” as their sole food
“The Maltine Manufacturing Company,” in New York’s Great Industries (New York and Chicago: Historical
Publishing Company, 1885), 308; “Malt-Diastase Co.,” Dietetic and Hygienic Gazette, October 1897; “News,”
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for centuries, and referred to it as a “nature-made food.”70 Particularly popular were also so-called
vegetable digestive ferment products, such as products based on the “ferments” of the pineapple
and the papaya. Both fruits had been investigated by physiological chemist Russell Chittenden for
their “digestive principles” which he found to be powerful and little selective (and therefore broadly
applicable).71 Commercial preparations carried such inventive names as Zumo Anana, Dygestif
(pineapple), Papayans and Papoid (papaya).72
Kellogg responded to this trend by developing his own ‘naturally’ predigested products,
complete with his own rationale for intervening in the digestive process. He continued to emphasize
the ability of predigestion to make available all the nutritious elements of food while giving the
digestive organs a rest, thereby providing a much-needed outsourcing of digestion. But he also
added a new dimension to this well-known reasoning, one that was based on ideas taken from germ
theory. Digestion, if properly performed, was not only a process that liberated the nourishing
elements of food efficiently, but it also prevented the formation of poisonous substances through
the “antiseptic” properties of the gastric juice. Foods of low digestibility might cause the digestive
process to proceed too slowly, and allow a process of “acid fermentation” to occur in the stomach
as a result of the “microbes” which populated all foods to different degrees.73 Acid fermentation
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resulted in the formation of noxious by-products, and therefore had to be prevented by speeding up
the digestive process. Pre-digested foods therefore served this double purpose.
In order to utilize the physiological way of intervening in the body suggested by the
physiological research on digestive enzymes, but at the same time avoid promoting medicines,
Kellogg developed a series of health foods based on what he claimed was a natural method of
artificial digestion, toasting, or what he would later refer to as “heat digestion.” Whereas
conventional digestive ferment products relied on the addition of enzymes to food, Kellogg’s
process of heat digestion supposedly accomplished what enzymes did: converting one substance
(starch) into its digestive subproducts (maltose, dextrine), thereby pre-digesting or “dextrinizing” the
food. “Toasting,” Ella Kellogg wrote in Science in the Kitchen, “[…] renders bread more digestible, the
starch being converted into dextrin by the toasting process.”74
The earliest products created in the Sanitarium therefore stressed their partially digestive
nature. Wheatena, for example, a toasted wheat preparation, was described in an 1885 advertisement
as having been “subjected to a process by means of which it is partially digested and rendered readily
soluble for the digestive juices.”75 Granola, a similar product but composed of different grains, was
described as “thoroughly cooked, partially digested,” and as containing the equivalent of “three
pounds of best beef” in nutritive value. The pre-digestion process could be optimized by giving the
heat more surface to act on. To this end, Kellogg and his collaborators had devised a method
creating thin flakes out of cereal pastes. Granose, a flaked wheat cereal, was the first product created
in this manner. Wheat was “first thoroughly cooked, then pressed into translucent films thin as
tissue paper, then exposed to a high temperature, whereby starch is so thoroughly dextrinized that
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achröo, the final product of heat digestion, is present in large quantities.”76 Through this thorough
degree of pre-digestion, it could be assimilated “with the smallest amount of labor on the part of the
digestive organs.”77
Wheatena, Granola, and Granose were by no means the only breakfast products subjected to
heat, divided into smaller pieces, or laying claims to partial digestion. In 1898, the Division of
Chemistry of the U.S. Department of Agriculture published a list of “partially prepared cereals and
breakfast foods.” They counted 53 preparations. Among them were the Battle Creek Sanitarium’s
Granose and Granola, but also “F.F.V. Breakfast Malt Food” which claimed to contain “starch
made soluble or converted into maltose by diastase, a digestive ferment;” “Hornsby’s Steam Cooked
Oatmeal,” which was “[p]repared by cooking with steam, which converts the starch into digestible
sugar, making the product easily assimilable;” and “Fleischmann’s Vienna Bread Crumbs.”78 But
Kellogg managed to merge not only a variety of utterly familiar and refreshingly novel nutritional
mechanisms, but also seemingly contradictory notions of nature and civilization.
Kellogg’s therapeutic approach to the digestive apparatus was neither a radical Grahamite
return to natural eating, nor was it purely an increasingly “interventionist” improvement of nature.79
Instead, Kellogg advocated for a scientifically and technologically assisted restoration of a lost
natural state. The “natural process of starch digestions” accomplished by digestive enzymes could be
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“artificially imitated by heat,” claimed a promotional Sanitarium brochure.80 In his writings and
promotional literature, he underscored the naturalness of intervening in the digestive process by
altering the digested condition of foods by comparing the action of the toasting oven with the
heating power of the sun, and the changes taking place in the cereals to “the process of ripening.”81
Promotional pamphlets also featured images of “ancient millers” and their bread-making tools, and
showcased bread-making in parts of the world “where the perverting influences of civilization have
not yet wholly supplanted natural simplicity.”82 Kellogg even marketed a product called “Gofio,”
imitating “a preparation of parched grain much employed by the natives of the Canary Islands.”83
Claiming to contain “the greatest amount of strength in the smallest weight, and the most digestible
and palatable form, this was the food of a people whom Kellogg described as “among the most
robust and vigorous men in the world,” who were “apparently utter strangers to many of the ills to
which common humanity is subject.”84 In short, the disciplining of the body through the help of
‘naturally’ pre-digested products was mapped onto a temporal axis of civilization, a scale from
pristine naturalness to debauched degeneration, on which progress was identical to return.

The sweet taste of healthy foods
The physiological enterprise of predigestion provided Kellogg with an opportunity to conceptualize
the sensual properties of food as indicators of their goodness. The taste of food, its texture, its visual
appearance, could all be construed as markers of a sufficiently progressed state of digestibility. In his
published work, in promotional brochures, and in the food experiments, Kellogg stressed sweetness
80

“Undigested Cereals the Cause of American Dyspepsia.”

81

Kellogg, The Stomach: Its Disorders, and How to Cure Them, 97.

82

Sanitarium Health Food Company, “Battle Creek Sanitarium Health Foods,” 4.

83

Kellogg, The Stomach: Its Disorders, and How to Cure Them, 241.

84

Sanitarium Health Food Company, “Battle Creek Sanitarium Health Foods,” 17.

196

as a sign that digestion had carried on for an ideal amount of time inside the food. In The Stomach, he
described the process by which the “peculiar principle” contained in the saliva was “brought into
contact with boiled starch,” converting it “into malt-sugar, or maltose,” and thereby rendering it
“sweet” to the taste.85 A promotional characterization of Wheat Granola described how, “[b]y the
prolonged action of the heat, the starch is […] largely converted into dextrine and dextrose, which give
to the food qualities that render it readily assimilable, and impart to it a most agreeable, sweet, nutty
flavor, equaled by no other food offered to the public.”86 In the food experiments, Kellogg and his
collaborators mobilized the sweet taste of foods as part of the process of product development and
for gauging the stage of digestibility. In one note, Kellogg requested experiments with “partially
malted cereals” and with “partially digesting the flour paste” until “considerable sugar is
developed.”87 In another note, he was quoted by his brother as insisting that “[t]he sweetness is an
indication of the degree to which the starch has been converted into sugar, and the product must be
quite sweet in order to conform with the description made of it, and what is claimed for it.”88
Partly, the idea that good taste was related to the healthfulness of foods was already present
in some of Sylvester Graham’s writings and in Ella Kellogg’s treatise on scientific cookery. If bread
was properly baked, using good natural flour, it would have a “natural sweetness and richness” to it,
Graham promised.89 The uncorrupted senses could detect such “beautiful and delicious bread –
perfectly light and sweet.”90 But sensual detection had become utterly untrustworthy, due to the
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perverting influences of civilization. […] [T]he sense of taste is so easily vitiated,” Graham lamented,
“that we can very easily become reconciled to the most offensive gustatory qualities, and even learn
to love them […].”91Indeed, the palates of many had become so accustomed to bad food that they
were no longer able to detect its unpalatable qualities. In great detail, Graham told the story of a
woman who complained to him about the sour taste of her neighbors’ bread, a taste which the
neighbors in question were no longer able to detect, all the while feeding Graham a decidedly sour
bread. The notion of “palatability,” frequently employed by Ella Kellogg and at times by her
husband, also captured an older notion of the relationship between daintiness and digestibility.
Often evoked in the context of invalid cookery, palatability was a quality which allowed invalids to
develop an appetite for a food, even in a state when the appetite was usually disturbed.92
Kellogg took these ideas one step further and turned them into a mechanism by which eaters
could detect the goodness of foods, judge its nourishing and digestible qualities. In promotional
pamphlets and advertisements, consumers of Kellogg’s health foods were taught to interpret the
sensuous properties of foods as markers of their digestibility. One pamphlet instructed that the last
step in the transformation of starch to sugar was “indicated by the appearance of a slight brownish
color in the digesting mass.” This was the reason, the pamphlet continued, that “a brown crust of
bread, zwieback, and well toasted granose” developed “a distinctly sweetish taste when chewed.”93
In textbooks addressed to a lay audience, Kellogg encouraged his readers to draw on their own
sensory experiences in order to imaginatively reconstruct the effect of starch transformation. “You
have noticed that if you chew a bit of hard bread a few minutes it becomes sweet,” Kellogg
suggested in an instructional textbook aimed at children. “This is because,” he continued, “the saliva
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changes some of the starch of the food into sugar.”94 A similar instructional thought experiment
appeared in The Stomach, which was aimed at adults.95 Images showing the color reactions of
different stages of starch digestion underscored the gradual nature of the digestive process, and
conveyed the dangers of not bringing it to completion.96
But not only could consumers detect the goodness of nourishing foods, they could train
themselves to want them. Consumption required not only the evaluation of foods as good, a
reconciliation of the pleasures of consumption with its moral goodness, but also an education in
learning to desire the right consumer goods. For Kellogg, the key to obtaining a food consumption
that was morally and nutritiously right was the appetite. Kellogg’s conception of the appetite
developed in close dialogue with physiological research into the reasons for digestive enzyme
secretion. At the same time, his articulation of a consumer philosophy of appetite was once again
motivated by a desire to distance his own products and treatments from what had become, by the
turn of the century, an absurdly overcrowded market for digestive enzyme products, including
“natural” enzyme substitutes. Large meatpacking companies had begun to make use of their offal
by-products by turning them into commercial pepsin preparations and other digestive ferment
products. “These substances may now be considered by-products of the large meat-producing
syndicates,” proclaimed a physician in 1902. “The stomachs and pancreatic glands of animals,” he
continued, “which were formerly thrown away as useless, can be made a source of income to these
already gigantic financial concerns, if the doctors can be duped into prescribing plenty of pepsin and

94

John Harvey Kellogg, First Book in Physiology and Hygiene (New York: American Book Company, 1888), 35.

“A dry crust of bread, chewed for some minutes, becomes sweet.” Kellogg, The Stomach: Its Disorders, and
How to Cure Them, 66.
95

96

“Undigested Cereals the Cause of American Dyspepsia.”

199

pancreatin.”97 By turning animal by-products into mass-produced ferment preparations, the
meatpackers had offended not only the sentiments of the vibrant vegetarian community in the
Chicago area (an article in the Medical Bulletin reported that in order to ensure a “large supply of very
fresh raw material,” Armour alone killed “over a million and a half of hogs, over a million cattle,
over six hundred thousand sheep, and a large number of calves” annually), but had given fuel to
anti-monopolists who warned that small manufacturing pharmacists were being forced out of the
market. 98 The packing-houses' "unlimited capital and great commercial sagacity," pharmacists
feared, would allow them to “get the kernel” of the production of pepsin, while "the manufacturing
pharmacists,” who had “created the product and bled for it,” would “get the empty shell."99 Kellogg
was particularly appalled that the “great beef and pork packers” had “gone into the business of
making pepsins, beef extracts, peptones, etc.” because he feared that they would soon be sold “by
the grocers along with the pork and potatoes, beef, bread, beans, etc., that they are supposed to help
digest.”100 Digestive ferments, in other words, were simply enabling a gluttonous lifestyle. “Abused
stomachs which have been loaded with oysters and pickles, pigs’ feet and sardines, night after night,
week in and week out, let down at last,” lamented a physician in the Eclectic Journal, “and five grains
of pepsin are expected to restore such dilapidated old concerns to their original condition.”101 Even
advertisements of ‘natural’ vegetable ferment products emphasized digestive enzymes’ ability to
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serve as accomplices to indulgence. A striking and uncharacteristically colored illustration in the
New York Medical Journal compared the before and after of the digestive action of papaya on a
veritable feast of minced pie, roast beef, and fried sausage [Figure 7].102

Figure 7: Illustration from Frank Woodbury, "On the Digestive Ferment of the Carica Papaya in
Gastro-Intestinal Disorders," New York Medical Journal 56 (July 30, 1892): 115-118.

Frank Woodbury, “On the Digestive Ferment of the Carica Papaya in Gastro-Intestinal Disorders,” New
York Medical Journal 56 (July 30, 1892): 115–18.
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By the early twentieth century, pepsin and other digestive enzymes had also become popular
ingredients in health drinks sold in pharmacy soda fountains; one particular recipe would become
known as Pepsi-Cola.103 The side-by-side appearance of an announcement for “Pepsin Tonic: A New
Soda Drink,” and an article pronouncing the “Passing of Pepsin” in the pages of the Practical Druggist
and Spatula in 1908 illustrates the simultaneous enthusiasm for, and distrust of, enzyme products
towards the turn of the century.104 Digestive enzymes had become, at once, popular consumer
products, and symbols for critiquing both the woes of capitalist production and the indulgences of a
consumer society.
As digestive ferment products were increasingly portrayed as enablers of perverted tastes, as
the epitomy of civilization and capitalism rendered absurd, the entire mechanism of digestive
ferment therapy came under attack. The idea of substituting a natural process of the body, outsourcing
it to spare the body “work,” was fundamentally flawed, critics claimed. Kellogg was particularly
vocal among them. Lamenting the “enormous and indiscriminate consumption of pepsines,
peptones, peptonoids, and digestives, and digested foods, of names and forms almost too numerous
to mention, which are administered and swallowed with the hope that they will do good somehow
[…],” he suggested that what was needed was rather a natural way to promote the secretion of
digestive substances. “What the stomach requires in cases of inactivity of the gastric glands is not a
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substitute for the normal product of these glands, but an increase of the activity of the glands,”
Kellogg insisted. “Peptogens are needed rather than peptones, peptonoids, or pepsins.”105
The notion of “peptogens” had its origin in physiological research on gastric stimulation. As
the processes of digestion and the composition of digestive fluids became more and more
disentangled, physiologists had developed an interest in the phenomena which caused the stomach
to secrete digestive emzymes in the first place. Was gastric secretion stimulated by a mechanical
irritation as the food entered the digestive tract, or a chemical property of the food itself? German
physiologist Moritz Schiff opted for the latter explanation. He argued that a functioning, active
gastric secretion was only achieved once the blood had been saturated with certain “peptogenic”
substances found in food. Meat (raw, in extract form, as broth), bone gelatin, bread (both on its own
and as watery extract), cheese, watery pea extract, linseed extract, and black coffee, were among the
most powerful peptogens, according to Schiff. Peptogenic powers were also exercised by the
advanced stages of starch and protein digestion, including peptones and dextrin.106 Further east,
Ivan Pavlov examined the effects of different foodstuffs on the quantity and qualitative composition
of the gastric juice. He concluded that some foods stimulated the production of only gastric juice,
without affecting the quantity of pepsin; these substances, he termed succagogues. Other foods
stimulated the quantity of gastric juice as well as the quantity of pepsin.107 Not all foods, then, were
equal as stimulators of gastric secretion.
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Pavlov’s and Schiff’s research on peptogens and succagogues was part of a growing
conversation about the mechanisms of gland secretion, or the “relation between different organs,”
which, towards the turn of the century, slowly shifted the emphasis away from the nervous system
to the “blood channel” as the “highway of communication.”108 In hindsight, this research has largely
been viewed through the trajectory of the history of hormones and endocrinology, or as part of the
history of psychological conditioning and the reflex.109 But while it certainly belongs to, and
contributed to, those fields, it was also held together by a common concern with food and the
mechanism of digestion. Besides mechanical or chemical alimentary catalysts, physiologists debated
the role of psychological factors and “internal secretions” on stimulating the digestive juices. British
physiologist Ernest Starling, for instance, posited that there were two stages of gastric secretion, one
provoked by “psychic secretion,” and the other induced by a “gastric secretin,” a substance which
Starling believed was similar to the internal secretions described by Claude Bernard and others.110
Pavlov was particularly interested in “psychic secretion,” specifically in the role of taste as a
peptogen or a succagogue. Included in his famous experiments on surgically manipulated dogs to
measure the effect of different stimuli on gastric secretion were assessments of the sheer sight, smell,
and taste of food. Pavlov concluded that, among all the stimuli he had examined, none was more
powerful, or productive of a greater quantity and quality of gastric juice, than the appetite. “[…]
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[N]o other excitant of gastric secretion, so far as quantity and quality of the juice are concerned,” he
exclaimed, “can compare with the passionate craving for food.”111
Kellogg morphed together the ideas of Schiff, Pavlov, and Starling, combined them with his
own thoughts and experiments on digestion, and filtered them through a religious perspective, to
create an elaborate theory on the peptogenic effect of the appetite. Kellogg’s process of developing a
conception of appetite is captured through neither, notions of passive diffusion of scientific ideas,
nor of their gratuitous appropriation. Instead, he employed an earnest if selective method of
engaging with contemporary physiological research. This is reflected in the numerous notes he took,
pieces of articles he excerpted or paraphrased, summaries of findings, at times in the context of an
article, book, or pamphlet he prepared for publication, at times without context. These have been
preserved in transcribed form, currently housed at the Bentley Historical Library of the University of
Michigan. In the notes, Kellogg quoted frequently (if eclectically) from the works of Pavlov, Schiff,
and Starling. He complemented his engagement with physiological authorities with his own
experiments, and interpreted the results through an epistemology of religious divine immanence. He
did all this in constant reference to the consumers of his health food products and his Sanitarium
treatments.
As early as 1896, Kellogg referred to “peptogens” in his book The Stomach. “Certain
properties and elements of the food,” he contended, “serve to stimulate the action of the glands by
which the digestive fluids are produced.”112 Among them were “[g]luten, albumen, and other
proteid substances,” as well as dextrin, all capable of stimulating “the glands of the stomach to
produce gastric juice.”113 These were, of course, the products of different kinds of digestive
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processes; but whereas Kellogg had previously lauded them for their ability to counteract his
patients’ “partial starvation” without overtaxing the digestive organs, he now insisted on their ability
to stimulate the gastric organs to work. The fact that dextrin was a peptogen, as both Schiff and
Pavlov had pointed out, meant that chewing no longer served merely to release the salivary diastase
and predigest one’s food, but that it promoted the production of dextrin, which would then, in turn,
stimulate the gastric secretion. In other words, mastication was not only pre-digestive but
peptogenic.114 For the same reasons, Kellogg also contended that dry or hard foods were
peptogenic, as they stimulated the saliva.115 Most importantly, Kellogg believed that there was a
peptogenic power in the “natural flavors of foods.” This, he believed, was quite distinct from the
action of substances to which a stimulating power had long been attributed to, the classic
‘stimulants’ in the Grahamite sense, condiments. Condiments, such as “mustard, pepper, peppersauce, and other substances,” only “burn and sting as they go down the throat,” Kellogg warned;
they did “not stimulate the secretion of normal digestive fluid.”116 Instead, they merely provoked a
defense mechanism in the form of mucus production in order to protect the stomach membrane
from irritation, and decreased or even inhibited the production of gastric juice. Based on a
physiological argument, Kellogg had conjured a new physiological notion of “stimulus,” while at the
same time excluding classic “stimulants” from the category.
Kellogg strengthened these observations with experiments of his own. Using a stomach tube
and chemical analysis (a method he had prescribed in detail in his 1893 article on investigations of
digestion), he compared the amount of gastric secretion after an ordinary test meal with that after
different meals of supposedly peptogenic substances, such as dry water crackers or gluten. He found
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a significant increase in gastric secretion after the meals consisting of peptogens.117 Kellogg also
ventured to prove the physiological difference between true, naturally stimulating flavors, and the
purely irritating “stimulants” such as mustard, pepper or alcohol. He measured the gastric secretions
in a “young man aged nineteen years” and other test subjects after a “usual test breakfast” and after
the same breakfast, but with either brandy or claret added. The result was a drastically diminished
activity of the gastric glands.118
Kellogg also engaged with the ouevre of other scientists through a process of note-taking.
He made notes, for instance, on an article by Starling which argued for the occurrence of digestive
stimulation in two stages.119 Whereas the article made a nuanced argument for the involvement of
either chemical or psychological processes at different stages in the digestive process, Kellogg briefly
excerpted a passage about the two stages of the digestive process, added a note on Pavlov’s
insistence that nervous reflexes were responsible for the second stage, and then connected the whole
to his favorite topic, alcohol (which was not mentioned in the original article), adding, “If this is
true, a natural consequent effect of alcohol will be to diminish these reflexes – the effect it has upon
all reflex action.”120 Kellogg also largely ignored Starling’s fine-tuned argument for the relative
importance of different kinds of stimulating mechanisms in different parts of the digestive tract, and
focused on those sections in which Starling affirmed Pavlov’s emphasis on psychic secretion.
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“Starling and others have shown that the psychic reflex is the chief influence in developing and
stimulating the formation of gastric acid,” read a summarizing memo in Kellogg’s notes.121

Figure 8: Pavlov Physiological Institute, undated. Photographs, Battle Creek Sanitarium (new),
89500_0001_0259, John Harvey Kellogg Papers, Bentley Historical Library, University of Michigan.

In other words, Kellogg was keen to stress the centrality of Pavlov’s “psychic” influences on gastric
secretion, while acknowledging the importance of other mechanism, such as Starling’s “secretin.”
Over the years, Kellogg and Pavlov had developed a professional friendship and mutual admiration
(perhaps a little stronger on Kellogg’s side). The men corresponded for several years; Kellogg visited
Pavlov in 1907, kept an enlarged photograph of Pavlov in his office, and even hired one of Pavlov’s
former students, Vladimir Boldyrev, to erect a Pavlovian physiological laboratory in the Sanitarium
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[Figure 8]. Pavlov returned the visit in 1923 and even spent some time as a patient in the
Sanitarium.122 The influence of Pavlov’s concept of the appetite on Kellogg’s thinking became more
and more pronounced in the first decade of the twentieth century, and is best summarized in
Kellogg’s 1916 chapter, “Eating for Health and Pleasure.”

Eating for Health, Pleasure, and Penance
Kellogg was particularly impressed with Pavlov’s experiments demonstrating the enormous
importance of the anticipation and the taste of food for copious gastric secretion. “One of Professor
Pawlow’s interesting experiments,” he explained,
proved that the amount and efficiency of the gastric juice depend very much upon the enjoyment of
the food. The esophagus of a dog was divided and part of it connected with a tube. When the dog
was fed, the food, instead of passing into the stomach, dropped out through the opening into a dish.
The dog, however, thought that he was having a good meal, and the gastric juice immediately began
to form in the stomach and continued to pour out as long as he kept on eating and enjoying the
food.”123

Not only could digestive secretion be stimulated in this way, but this was the best way to stimulate
gastric secretion, according to Kellogg. “The gastric juice that is poured out at the beginning of
digestion, as the result of the enjoyment of the food, has been given the name ‘appetite juice’ and
has been found to be the most powerful and active juice formed in the stomach,” Kellogg echoed
Pavlov.124 It was therefore of the utmost importance that food ought to be “attractive to the eye
and savory to the smell.”125
The flavor of food, and humans’ ability to enjoy it, was also a natural inducement to cultivate
another habit capable of enhancing digestion. Kellogg had in the past become interested in the
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chewing fad originated by Horace Fletcher, which was explicitly conceptualized as a way to promote
the secretion of saliva, which contained the enzyme diastase responsible for the digestion of starches
to sugar. Kellogg and Fletcher sustained a lively correspondence, and Kellogg enthusiastically
adopted a chewing habit and promoted it to his patients.
The appetite was thus a natural way to regulate the flow of digestive juices and promote
thorough digestion, and through it, good nutrition. But it was also a gift of Nature which had
equipped man with a sense of enjoyment of his food that would wisely and naturally guide him in
the right selection of foods. “As an aid to us in selecting the food and as an inducement to us to
keep it in the mouth until our part of the work is well done,” Kellogg pontificated, “Nature has put
into it all kinds of agreeable flavors. When we swallow our foods with little or no chewing, do we
think we lose these flavors and miss the pleasure that Nature intended for us in eating and that is a
great help to the work of digestion?”126
But this was not an invitation to simply eat what one wanted. The talents supplied by God to
his servants had to be invested wisely. Taste, the quintessential discerning faculty, a quality of
judgment, had to be applied in a judicious fashion. Like so many of Kellogg’s rules for healthy living,
this was not an intuitive process that could just be adopted. It had to be learned and trained. The
task was to convert one’s perverted yearnings into a natural appetite, and this could only happen
through education and discipline. A right balance had to be found, for example, between craving
many different kinds of flavors, and developing a more focused palate. “A variety of foods is
necessary to assist the appetite,” Kellogg explained, but “simplicity” was equally “very important for
good digestion. The natural appetite is easily satisfied with a small number of foods.”127 At best,
then, the appetite ought to be a natural inner compass on the path to finding the right nutritious
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regimen, both qualitatively and quantitatively. “A natural and healthy appetite is the best guide as to
how much one should eat. If one eats in a proper manner, chewing every morsel until it is liquid, his
appetite will guide him in the selection of the food needed and will recognize when he has had
enough of protein, starch, fat, or acid,” Kellogg explained.128 There was thus a mutually reinforcing
process between nutritious and pleasurable eating. “If we know how to eat, and we do that in a
proper manner,” Kellogg concluded, “we know just how much to eat, the appetite will crave the
right kind of food in the right quantities, and will make all the digestive juices needed for the
digestion of food.”129
This conception of the appetite was, at its core, a Sanitarium product by which Kellogg
established a function for pleasure in the digestive consumer economy. The emphasis on strategic
sensual perception, on the body as revelation of God’s beneficence, and on the necessity for selfknowledge and self-improvement, contained in the idea of the appetite, reflected Kellogg’s approach
to healthcare more broadly. To Kellogg, disease was a process by which humans were alienated from
the original, natural function of their bodies as a result of their bad choices, lack of willpower, and
propensity to give in to the perverting temptations of civilized life. It was the original sin that had
expelled man from paradise. The path back to this paradisiacal state led through a trying course of
penance. “The chronic invalid is sick,” explained a brochure on the Battle Creek Sanitarium,
usually because he has neglected to supply the conditions necessary for health, or because he has by
long-continued violations of the laws of health in various unhygienic practices, developed evil
tendencies and morbid activities in his various bodily organs. The cure of such a patient must largely
consist in a course of systematic training by which he will be educated out of his evil ways into better
ones […].130
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The method of ‘healthful living’ practiced at the Sanitarium included multiple forms of training and
disciplining, and provided occasion for introspection and self-reform. “The obese, the anaemic, the
sedentary, and those who have become neurasthenic through idleness,” Kellogg demanded unsubtly,
“must be made to work out their salvation by vigorous labor at the rowing machine, the pulley
weights, the Swedish gymnastics, and in the tread-mill […].”131
Center stage to this effort was the condition of dyspepsia. Dyspepsia was not only the root
cause of all other disease, but it was the disease of will-power and self-help par excellence. “No
disease is more dependent upon conditions which the individual can himself control,” Kellogg
stated about dyspepsia.132 Because it was caused by a weakness of the will in the face of gustatory
temptation, the will to cure oneself, and the effort to do so, rested in the patient. “The dyspeptic, of all
invalids,” Kellogg declared in his book about dyspepsia,
needs especially to enter upon the work of getting well with a determination to succeed, and resolved
to do all in his power to accomplish that end. Though an intelligent physician can do much, the
patient himself can do vastly more for himself than any one can do for him. It belongs to him very
largely to make his conditions favorable for recovery. Indeed, he alone can control many of the
conditions essential for the happy termination of his sufferings.133

The key to self-control was self-knowledge. To this end, patients had to make a thorough study of
themselves, carefully scrutinizing their own symptoms and the underlying causes which gave rise to
them. “If the dyspeptic would recover,” Kellogg warned, “he must seek carefully for each one of the
causes of his disease, and carefully remove them. It is of no use to hope for recovery without doing
this.”134 If patients had “erred” in the uptake of food in some way, they needed to make a
“thorough reform” in this area.135 The regulation of the relationship between pleasurable eating and
131
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restraint was of course an old problem. Steven Shapin has shown that temperance in food
consumption was a mark of gentlemanly eating characterized by worldly virtue and self-control
during the Renaissance, and Melanie du Puis has observed that concerns about civic responsibility
were also articulated through admonitions to dietary self-control.136 Kellogg’s instructions were
consistent with the democratizing spirit of self-help and the political importance of self-control, no
doubt, but they also reflected a particular notion of salvation through introspection and penance. At
the same time, the heavy emphasis on the will to get better, to work for it, and to do so without any
outside help, encapsulated a quintessentially US-American fondness of dependence-averse, pullingoneself-up-by-one’s-bootstraps approaches to larger social questions, as we shall see.
For the sake of introspection, patients at the Sanitarium underwent an exhaustive battery of
diagnostic tests, including stool examination and analysis of their stomach fluid procured through a
tube after a “test meal, to assess the condition of their digestive organs. Many were apparently eager
to learn about their bodies’ inner workings.137 They also learned to carefully observe the rumblings
and ruminations of their own stomachs. Kellogg’s conception of dyspepsia supported this scrutiny
of symptoms. Only an entirely asymptomatic digestion was a healthy digestion. “An individual who
is conscious of the working of his stomach,” he asserted, “is suffering with a disordered state of that
organ.”138 Kellogg also commanded his patients to “[m]ake a careful study of [their] nutrition.” In a
pamphlet on the Battle Creek Diet System, he told patients to “[r]ead every paragraph” and
“carefully study the tables of food” presented in the pamphlet. Patients should then “observe
carefully the results of the experiments” they made “with reference to quantities and qualities of
foodstuffs.” If they followed this advice, Kellogg promised, “you will be amply repaid for all the
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self-denial and temporary inconvenience involved. Nothing is so profitable as the careful and
intelligent study, by the aid of scientific guides, of one’s own nutrition.”139
Studying one’s nutrition included measuring one’s food intake as well as paying attention to
one’s likes and dislikes. “The patient is asked to eat what his appetite calls for, taking pains to
masticate his food thoroughly, but is required to make careful note of everything he eats for two
days, and to report the same […]” Kellogg explained in the pamphlet.140 The data thus gathered by
dietary introspection would result in the creation of a personalized and optimized dietary plan. By
perfecting this exercise, patients could learn to restore their natural appetite and put it in service of
their nutritional needs. The palate could “become a valuable mentor, even a reliable selector of the
food.” This “means of dietary regulation,” however, would become “fully reliable only after long
training,” Kellogg insisted. “There must be an intelligent knowledge of the body needs, and this will
naturally lead to careful observation of the amount and kinds of food eaten at the meals, and of the
results,” he concluded.141
This process of developing “intelligent knowledge” of the body was ultimately a religious
experience through which the workings of the creator were intimately revealed. Kellogg’s
articulation of a philosophy of appetite coincided with, and was strongly guided by, his growing
adherence to the religious doctrine of divine immanence, the idea that God’s presence is revealed
through the material world. This was a direct challenge to the remote, personal God of Seventh-day
Adventism, and ultimately led to Kellogg’s split from the church.142 Kellogg articulated these ideas
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most fully in his 1903 The Living Temple. The book interpreted the physiological workings of the body
as demonstrations of God’s beneficence and wisdom. The complicated process of the physiology of
digestion, for example, was conceptualized as a manifestation of the workings of an intelligent,
guiding, controlling presence. “One cannot study the remarkable changes which the food undergoes
in the digestive process,” Kellogg remarked, “without being fully persuaded of the existence of a
presiding intelligence which guides and controls each step of the process by which the commonest
food stuffs, such as bread, fruits, and vegetables, are converted into the living, sentient, acting,
thinking, substances of the human form divine.”143
In order to capture the precise mechanism by which the divine force acted on the material
world, but was not equivalent to it, Kellogg devised a new meaning for the notion of stimulus, a term
so crucial to the idea of peptogens and the appetite, and one that he had previously so powerfully
condemned.144 He equated the action of taste, peptogens and chewing on the secretion of digestive
juices with the creative, stimulating, exciting power of the sun. “Light is, to man, one of the most
powerful of all vital stimulants,” he explained, “[i]t brightens the temple as it shines upon its walls; it
heightens its colors and stimulates its activities.”145 He enumerated several examples of sunlight
stimulating proliferation and growth, while not becoming embroiled in the processes of
transformation materially. It simply provided the stimulus to all transformative activity, including
digestion. But growth was nothing but a process of intelligent utilization of the nourishment
supplied by divine providence, enriched with divine energy. Stimulation therefore equaled an
intelligent power activating the desirous faculties of the body to consume wisely, and process this
divine nourishing energy in a purposeful manner. “Light,” Kellogg declared, “stimulates the
143
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consuming activities of the vital machine. This it does by increasing the appetite and the digestive
power. Appetite is nothing more than a disposition to draw upon nature’s storehouse for a new
supply of living substance.”146
Learning to restore the natural appetite and practicing appetite-guided nutrition was thus a
process of not only anatomical but spiritual regeneration and reinvigoration. In a contribution to the
Medical Missionary titled “The Creative Power,” Kellogg compared the therapeutic process of the
Sanitarium, in which patients regained strength, weight, and proper functioning of their organs, with
“the same creative power that […] multiplied the five loaves into sufficient bread to feed five
thousand people […].” He asked his readers to imagine “a person whose stomach has lost its power
to make pepsin to digest food” and “a poor soul who has no power of digestion and assimilation,
and no appetite.” Under the influence of “natural remedies and rational treatment,” the power to
make pepsin increased, “until by and by this stomach is able to make gastric juice sufficient to digest
the food taken into the stomach.” Likewise, “the appetite returns, and that is evidence of the power
to digest and assimilate food.” The body was thus “newly created,” Kellogg insisted; “in this manner
the old, diseased body is gradually replaced by a new body endowed with strength and vigor and
vitality.” This process was set in motion “by the same creative power that was manifested in the
beginning and has been in operation through all time.”147 The Sanitarium, with its method of
inspecting the digestion and retraining the appetite, was, literally, a re-creational facility.

Peptogenic foods: stimulating regeneration
This idea of stimulus to regenerate was encapsulated not only by Kellogg’s notion of the appetite
but also by his so-called peptogenic foods. On the one hand, Kellogg emphasized the peptogenic
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properties of existing Sanitarium food products. Maltol, for example, a “liquid, predigested food,”
was also advertised as containing Maltose, “a powerful peptogenic substance; that is it stimulates the
secretion of digestive fluids and so aids digestion.”148 Bromose, a fig-nut product, was described as
both, “almost completely digested,” and as “possessed of powerful peptogenic properties,” thereby
aiding “in the digestion of other foods.”149 Kellogg also emphasized the peptogenic properties of
dry foods. One of the categories of foods in the Sanitarium Diet Lists was that of “Dry Diet,” under
which foods such as Granola and Bromose were listed. Granose, Kellogg explained, “stimulates the
flow of saliva to a greater extent than any other food with which we are acquainted.”150 Another
category grouped together the familiar group of “nitrogenous” foods; however, the description
specified that the “nitrogenous elements of food are also peptogens; that is, they stimulate the
secretion of gastric juice […].”151 Kellogg wrote articles in which he reinterpreted the peptonized or
pre-digested qualities of his foods, such as the “diastatic properties of malt,” as peptogenic qualities.
In an editorial titled “Fat and Blood,” he claimed to have conducted “experiments” with malt which
had convinced him that, “[t]he valuable properties of malt extract are due to the peptogenic
properties of the maltose and the dextrin which it contains.”152 In another editorial, he emphasized
the role of dextrin, not as an end-product of starch digestion, and therefore a pre-digseted food, but
as a “powerful peptogen.” Foods that contained this property included “[b]rowned rice and the
toasted wheat flakes, well browned zwieback, and granose flakes or granose biscuits […].”153
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On the other hand, the Sanitarium also created new products that were explicitly peptogenic.
One such product was Pure Grape Juice, which, due to its peptogenic qualities, promised to increase
“the capacity of the stomach for receiving and digesting other foods.” The two different meanings
of stimulation appeared in the same sentence in the advertisement, which explained that physicians
were always on the lookout for “unstimulating” substances which at the same time possessed the
property of “stimulating the appetite.”154 Another was “Pan-Peptogen,” a “liquid dextrinized
preparation which aids the formation of both acid and pepsin.”155 A 1902 advertisement of the
product claimed that it was the result of a long search “for some reliable beneficial means of helping
the worn-out and crippled human stomach to do the work required of it.” It was “not in itself a
digestive agent,” but “enables the stomach to make the gastric juice necessary for the digestion of
the food.”156
Kellogg was not the only one producing peptogenic foods, using the concept of stimulus.
Commercial food products claiming to have a stimulating effect on digestive secretion flooded the
market at the turn of the century. Many existing digestive enzyme producers simply added claims
about the additional peptogenic powers of their products. Johnson and Johnson’s Papoid, for
instance, claimed that it “stimulates natural digestion” in addition to providing digestive substitution
of three glands. “It is far better to make the stomach do its own work,” the advertisement
claimed.157 Reed and Carnrick’s Peptenzyme continued to advertise its content of digestive ferments
derived from several organs, but also boasted the addition of “Osmogen or Embryo Ferments,” through
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the action of which “the different organs of digestion are strengthened and stimulated to greater
activity.”158 Their Liquid Peptonoids promised to have a “marked influence in stimulating the
digestive functions,” and could therefore “be considered a Peptogen as well as an Assimilable
Food.”159 Other products emphasized their good taste as a stimulation to gastric secretion.
Proteinol, for instance, was advertised as possessing “sapidity, and, through this valuable attribute, is
taken with pleasure by the patient, stimulating the gustatory nerves, increasing the alimentary
secretions, insuring the easy digestion and prompt assimilation of PROTEINOL.”160 Still other
products were based on newly articulated ideas about hormonal stimulation of the digestive process.
Carnrick’s Secretogen, for example, a preparation based on Bayliss’ and Starling’s description of the
hormone secretin, promised to be a “Natural Stimulus to the Outpouring of Digestive Secretions.”
Not only could it cause “the outpouring of the secretions already formed,” according to a
promotional brochure, but it was capable of bringing about “the formation of new enzyme
material.”161 Hepptine was the name of a preparation which combined Pavlov’s notion of a ‘natural
gastric juice’ (obtained from the living animal rather than through organ extracts from dead animals)
with the principle of a stimulating substance produced by the gastric mucosa (clearly echoing the
hormone secretin). It promised to consist of nothing but the “pure gastric juice of the living pig”
while it acted “as an excito-secretory stimulant,” by “increasing the gastric secretion” as opposed to
“applying its digesting powers to the nourishment.”162
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The proliferation of commercial products which claimed to stimulate the production and
release of digestive secretions signaled a broader disillusionment with advances of civilization which
had made things too easy. In literature and language, peptonization and enzyme substitution became
symbols and metaphors for the corrupting influences of facile modern arrangements. An editorial on
civilization, titled “The conflict of modern society,” lamented that all modern contrivances – from
easily accumulated capital to effortless travel and communication and even distilled newspaper
articles, had been “comminuted, peptonized, and otherwise prepared with a view to the utmost
economy of effort in consumption.”163 In a satiric story by John F. Cowan titled “Predigested
Tommy,” a mother had adopted strange modern habits of feeding her son, Tommy, since her
marriage to a Boston banker. On a visit to her parents’ home, her mother (Tommy’s grandmother)
wants to feed the boy “some fat ham” and “eggs.” His mother is outraged. She exclaims,
Merciful Minerva, mother! […] Tommy could no more survive ham an’ eggs than he could walk to
the North Pole. His stomach is weak, and he has never eaten anything but predigested foods. Here,
Tommy; take these three chewless proteid tablets, and then I’ll give you four spoonfuls of the
peptonized pabulum.164

When it is revealed that the boy hardly uses his teeth at all, his grandfather finally loses his temper.
I should think that any self-respectin’ set of teeth or slavery glans would want to go out of business
in disgust if they wa’n’t never recognized or given nothin’ to do. […] If you keep on feedin’ that boy
them chewless things, you’ll soon have a new human specimen – a toothless, stomachless man to go
along with them there horseless carriages an’ wireless telegraphy.165

Tommy is also given “predigested education” and “predigested sports;” in both areas, his mother
gives him a range of options he might like, rather than forcing him to make up his mind to choose a
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rigorous mental or physical activity.166 The mother’s habit of pandering to the boy’s likes and
dislikes without forcing him to select also plays out in the realm of consumption. Unable to choose
between an assortment of neckties, the boy is reassured by his mother. “Tommy dear,
she consoles, “don’t cloud one moment of your sweet life trying to make up your mind. If we take
the whole box home, it may make itself up after awhile without an effort.”167

Figure 9: “The Predigested Shadow.” Lilian M. Heath, The Red Telephone, p. 53.
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A distinction was being drawn in the pages of “Predigested Tommy,” reminiscent of a similar
distinction in Kellogg’s conception of the appetite, between the unlearned process of simply
following one’s whims and tastes, and the effort of reflectively judging what was best for oneself.
Peptonization, then, had not only become associated with fears about civilization, consumption, and
having things made too easy, but with the notion of discernment.

“An army of predigested Tommies”168
The criticism of effortlessness embodied in peptogenic products and in philosophies of consumer
taste, and the emphasis on a more labored judgment through retraining one’s own natural bodily
processes, was linked to a broad spectrum of social thought during the late nineteenth and early
twentieth centuries. The story of Predigested Tommy appeared in the pages of Lilian Heath’s The
Red Telephone, an expose written against “temptations” or “shadows” which act “from within” and
“from without” [Figure 9]. Among them were the temptations of liquor, wealth (“easy money”),
unstrenuous education, and prostitution (“the White Slave trade” or “easy virtue”), all connected
through a common tendency to offer facile comfort.169 In all cases, the path away from this
shadow-world led through discipline and self-knowledge. Wealth, for instance, was not condemned
wholesale; it was even desirable in an individual who recognized their own thoughts and
communion with God as the sources of wealth, “[o]ne who thus knows himself to be at one with all
wealth.”170 Reconciling abundance with righteousness required judgment and character, even moral
virtue. The crucial question for the preservation or decline of civilization, according to the editorial
on the conflict of modern society, was whether a nation’s virtue would keep apace with its material
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development, or whether it would decline “through the very abundance of the enjoyments and
facilities of all kinds which it is furnishing […].” This, the editorial concluded, was “The problem of
the Sphinx […]: how to stand up against the sun of our own prosperity.”171 These narratives, then,
reflected what Jeffrey Sklansky has so aptly characterized as a shift in emphasis among Progressive
reformers from self-interest to self-identity as the central struggle in a market society imagined as
culture rather than contract.172
A critique of unearned wealth was also articulated by agrarian populists, for whom the riddle
of the Sphinx was “agricultural depression in the midst of general prosperity and the lack of a
relation between commodity prices and production costs.”173 They identified the figures of the
banker or “middle man,” alongside the railway monopolist, as the unlaboring, undeserved profiteer
of their own hard work (it is surely no coincidence that Predigested Tommy’s mother had developed
her modern ideas about diet after marrying a “Boston banker”). This “army of useless toilers,” wrote
N.B. Ashby, a lecturer of the National Farmer’s Alliance in The Riddle of the Sphinx, had made easy
profits through the farmers’ dependency on selling their crops right after harvest time, giving “the
middle man and the speculator their opportunity to reduce prices to a ruinously low figure.”174
The discourse of exertion as a marker for deservedness also undergirded Progressivist
debates about charity and the welfare state. Herbert Spencer, whom Kellogg read and admired like
many of his fellow countrymen, had famously argued that philanthropy delivered to the poor was
nothing but an unfair advantage provided to the inferior races in the struggle for life, and hence a
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damaging influence on racial progress.175 Inspired by Spencer’s developmental views, debates about
philanthropy centered on the effects of charity for society at large. Alexander Johnson, head of the
organized charities of Cincinnati and Chicago, the State Board of Charities of Indiana, and president
of the National Conference of Charities, articulated a conception of the dependence created by
charity suffused with the language of degeneration, and reminiscent of the conception of the
unstimulated and predigesting stomach, unable to help itself. “Every time a want is supplied by a
man's own efforts,” Johnson announced,
the faculty which is called into play becomes stronger, and the recurring want is smaller
proportionately to the power of meeting it. Every time a want is met by the exertions of some one
else, the power of meeting it by one's own effort is weakened, and the want becomes greater
proportionately to the faculties it should call out. By repetition of the former course the man
becomes stronger, more independent, a more perfect being; by constant repetition of the latter he
becomes a pauper, a parasite, as incapable of providing for himself as the insect parasite which has
established itself in the body of its victim and has become a mere sac, its sole powers being those of
absorbing nutriment prepared by the digestive functions of another creature and propagating its
species.176

Fulfilling “wants” through one’s own exertion, in other words, would lead not only to less urgent
desires in the future, but also to a stronger race. Allowing the dependence of “parasites” on others,
by contrast, would enable those parasitic faculties to grow in individuals and in the social body, to
the detriment of those who put their “digestive functions” at others’ disposal. While the debate
about charity thus retained liberal notions of the self-sufficient individual, it placed them within a
social and racial context. The question was to what degree different forms of charitable giving would
stimulate or hinder economic growth and racial improvement. According to Comodore Prevey,
General Secretary of the Charity Organization Society of Lincoln, Nebraska, for example, charity
that was economical was always morally right.177 Others, like Johnson, suggested that charitable
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giving could have a beneficial effect on the race even if it was not economical through its improving
effect on the giver – fostering noble sentiments that would lead to the uplift of the race as a
whole.178
Kellogg was connected to these debates through his “missionary” work.179 While he
condemned the extreme laissez-faire position advocated by Spencer (though only on the grounds of
its immoral effect on the giver), he also insisted on the potential harm of promoting dependence,
and praised the spirit of self-help as the only path to permanent racial uplift.180 “Indiscriminate
Charity,” he wrote in an article on City Medical Missions,
is without doubt highly demoralizing and reprehensible. It encourages shiftlessness and vagrancy.
This fact is so well recognized that little sympathy may be expected for mission work conducted
without respect to this important principle. The common-sense method of helping dependent
persons is to help them to help themselves.”181

The incorporation of “Industrial Departments” in many of the missions supervised by Kellogg and
the missionary branch of the Seventh-day Adventist Church worked to realize this principle.
According to Kellogg, it served to “test the sincerity of those who apply for aid,” and gave them the
“opportunity to work in return for the assistance given them.”182 Willpower and work, not
convenient reliance on outside assistance, were the stimulus to financial and moral betterment.
This philosophy of mental and material independence was increasingly embedded in a
temporal dimension of racial development and the progress of civilization at the turn of the century.
Self-sufficiency, independence, resourcefulness, were themselves conceptualized as racial traits
which could be fostered and passed on to subsequent generations, contributing to the decline or
178
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uplift of the race. In populist rhetoric, the self-sufficient farmer was imagined as descending from a
common lineage of hardy, Anglo-Saxon peasants. Ashby contended that the “leading agricultural
people of to-day” were “descendants of the ‘fierce sea-robbers’ of the fourth and fifth centuries,”
and belonged to “the great Germanic race, which has forged to the front in civilization and in all the
avenues of progress and material advancement.”183 The progress of civilization had artificially
robbed the farmer of his independence and his ability to rely “almost wholly upon the resources of
himself and family.” Through “changing industrial conditions” and increasing specialization, he had
been pressed to “confine his efforts to the field of producing raw products for the market.” This
had made him into a different being. “The farmer of to-day,” Ashby lamented, “is a dependent,
linked in the industrial chain; a producer, simply – a manufacturer, if you please, of raw products,
which are fashioned by other hands into their final forms for consumption.”184 In debates about
social insurance, philanthropy, and the welfare state, the damaging inbred effect of promoting
dependency was fashioned into an argument against providing any form of financial or educational
assistance to African Americans. In an 1896 manifesto against welfare published by the American
Economic Association, titled Race Traits and Tendencies of the American Negro, Frederick Ludwig
Hoffman, a statistician of the Prudential Insurance Company, portrayed “[s]elf-reliance in the
Anglo-Saxon race” as the “result of the struggle of ages,” as opposed to “easy conditions of life.”
The “colored population,” by contrast, was “gradually parting with the virtues and the moderate
degree of economic efficiency developed under the regime of slavery,” leaving them increasingly
dependent on the white race. “Easy conditions of life and a liberal charity,” according to Hoffman,
were “among the most destructive influences affecting the lower races, since by such methods the
weak and incapable are permitted to increase and multiply, while the struggle of the more able is
183
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increased in severity.” This “downward tendency of the colored race,” could only be “arrested by
radical and far-reaching changes in their moral nature,” Hoffman believed. This included radical selfreliance, for men, and chastity, for women. “Instead of clamoring for aid and assistance from the
white race the negro should sternly refuse every offer of direct interference in his own evolution,”
Hoffman pontificated. “Together with a higher morality will come a greater degree of economic
efficiency, and the predominating trait of the white race, the virtue of thrift, will follow as a natural
consequence of the mastery by the colored race of its own conditions of life.”185
The powerful persuasion of Social Darwinism informed this historical perspective on thrift,
independence, and self-help as racial and heritable characteristics. To Unitarian Minister and Social
Darwinist Minot Judson Savage, the Riddle of the Sphinx was “nature in its relation to man,” whose
smiling beauty and bountifulness concealed “the hard facts and laws and the conditions of human
life […].”186 In other words, the Sphinx represented the “struggle for life, the survival of the fittest,
the law of natural selection,” which was at work underneath nature’s most perfect phenotype and
civilization’s most cultured advances. Simply put, this meant that man had to struggle in order to
fulfill his developmental potential. “No man ever stumbled into such success, no one ever blundered
into it,” Savage insisted. “Labor, patience, struggle, are implied.”187 As a moral trait acquired
through hard work and thoughtful reflection, self-help allowed Kellogg to reconcile the precarious
and promising aspects of civilization. Kellogg had a keen interest in the stages of the civilizing
process, and frequently referenced and idealized the habits of “primitive peoples” untouched by
civilization. At the same time, he was invested in the beneficial effects of the civilizing process and
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the superiority of the civilized races. The notion of self-reliance was crucial in harmonizing these
seemingly contradictory views of civilization. In 1889, he conducted observational studies of
“American Aborigines,” and singled out the “Yuma Indians” as the “last genuine specimen of the
primitive aboriginal left in North America […].”188 The reason the Yuma had been more successful
than other tribes, in Kellogg’s mind, was that they were “wholly independent of Government. Their
lands they have owned and occupied for generations. They are self-sustaining, and live as they have
done for ages. They receive no rations, or other means of support, from the Government, as do
many other Indian tribes, and hence they are wholly independent.”189 This quality was endangered,
not helped, by programs of government intervention, such as the feeding of school children. By
doing so, Kellogg lamented, those charged with the education of these “children of nature” set them
on the wrong path by “cultivating an unhealthful taste.”190 These children had made the mistake of
giving in to easy pleasures. “Eating,” Kellogg declared in the Living Temple,
must not be regarded as a pastime, as a means of pleasurable diversion or entertainment. For many
generations the palate has been made a source of pleasure and to the great detriment of the race. A
large share of the physical degeneracy that is increasing on every hand may be traced directly to
improper eating, to the eating of things never designed to be eaten, and which no one would ever
think of eating, except for that fact that they momentarily give an agreeable sensation to the tongue
and palate.191

Convenience, in short, was the enemy of successful adaptation; the achievement of a pristine, and
simultaneously, a civilized state, by contrast, lead through self-reliance, hard work and study. There
might have been an intuitive rightness in certain barbaric practices, but civilized man had learned to
rationally guide his pleasures, tame and control his desires, and work productively with his appetite.
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“As the savage builds his hut of those materials which he finds close at hand, or most accessible
with little reference to their durability or stableness,” Kellogg explained,
so he builds his body of those foods which are most easily procurable, or which he finds most
convenient to his taste for which his appetite clamors, and which produce the most agreeable
sensations while slipping by his palate, or momentarily detained in contact with his tongue. One
tenth of the time given to the study of dietetics which is given to the study of house building,
selection of materials with reference to strength, durability, and adaptation to desired ends by most
civilized men and women, would lead to a thorough revolution in prevailing customs and habits in
relation to diet.192

A convenient consumer philosophy
Educating oneself in the study of dietetics, developing appropriate tastes, and selecting proper
foods, would thus accomplish the paradoxical goal of simultaneously leading back to nature, and
elevating man from it, through adequate effort. But Kellogg’s products and Sanitarium methods also
provided the means by which such effort could be substituted and symbolized through acts of
consumption. The products, with their stimulating nutritional mechanism, encapsulated the principle
of helping the stomach to do its own work, of stimulating the digestive organs to produce the
appropriate digestive secretions proportional to, and targeted towards, the kinds and amounts of
food eaten. Similarly, the Sanitarium system instructed patients to invest time and effort in studying
the nutritional laws and needs of their own bodies, and offered countless means of digestive and
dietary introspection and self-discipline, from stool examination and gastric fluid analysis to dietary
lists, instructive literature and recording practices. At the same time, however, Kellogg portrayed the
tools of the Sanitarium as relieving the patient of the hard work required to obtain optimal digestion.
The Sanitarium supplied set categories of foods for particular types of conditions as well as
individualized “diet lists” and even set menus. By means of these lists, Kellogg declared in an article
on the Medical Dietetics in the Sanitarium, “the patient is given the opportunity to select of a large
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variety of foods which are adapted to his condition, without being obliged to study and ponder the
question whether this or that is likely to agree with him.”193 These concessions to his affluent,
mostly white Sanitarium patients and health food consumers stand in stark contrast with the
relentlessness Kellogg displayed in the context of his missionary work.
In a rhetorical twist, Kellogg now condemned the same habit of dietary self-study which he
so ardently encouraged at the same time. “This habit of introspection,” he criticized,
or inquisitive peering almost incessantly into one’s stomach, or indeed, keeping under minute
observation any part of the internal anatomy, is a most pernicious practice, the common prevalence
of which among dyspeptics, is one of the greatest obstacles met with in the treatment of disease.194

The health foods and Sanitarium dietary lists, then, provided the convenience of foregoing
convenience, at least to some. “When the patient sits down at the diet-table,” Kellogg proposed,
bearing in mind the numbers or letters which he finds upon his diet prescription, he has only to
select from those dishes which bear the same numbers or letters, such as he finds to suit his taste,
without giving a moment’s thought to the compatibility or incompatibility of the dishes with one
another, or with his digestive apparatus.195

Kellogg’s philosophy of the appetite also supplied him with a flock of well-educated, well-trained
tasters. In the food experiments, Kellogg and his relatives refer to using the Sanitarium patients – in
addition to themselves and the Sanitarium staff - to sample and evaluate his products. Speaking of a
batch of test soups, for example, William Keith Kellogg announced his intention to “sample some
of the patients and see if we can not work up a little business on soups.”196 The development of
products and the refining of palates to prefer those products among other foods thus went hand in
hand. Patient testing became so much a part of product development that in one of the promotional
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brochures advocating Sanitarium health foods, the production facilities were praised as comprising
not only “an Experimental Kitchen, a Laboratory of Hygiene, with a full outfit of chemical,
bacteriological and physiological appliances,” but a “large Hospital and Sanitarium, feeding daily
from 600 to 700 persons, including every possible phase of digestive and nutritive disease.”197 In
other words, Kellogg had at his disposal not only state of the art production facilities and an “army
of workers,” but an army of testers of products that supplied a multitude of digestive and nutritive
states for the refinement of the Sanitarium’s digestive arsenal, an army not merely in the sense of a
large number of people, but an army trained for the purpose of observing carefully every effect of
every food on their bodies.

Conclusion
This chapter has suggested that by articulating a new conception of taste through the creation of his
health foods, Kellogg offered not only a physiological and theological system of digestive disease,
but a comprehensive consumer philosophy. Through a process of selecting, merging and filtering
religious, scientific and consumerist ideas, he articulated a notion of taste as an appetizing stimulus
to the digestive process, which, if trained well, could provide direct sensual information about the
suitability and palatability of a given food for the individual eater. He embedded this in a philosophy
of consumption as a purposeful and rewarding vocation that required training, judgment, and
autonomy. By doing so, he successfully reconciled the precarious and promising aspects of
consumption; its demand on the eater to exercise self-control and its potential to provide a new path
to self-knowledge.
Needless to say, here lie the roots of Kellogg’s eugenic leanings, which occupied the latter
stages of his life. By articulating this conception of taste, he provided an elaborate mechanism for
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simultaneously affirming the role of the civilizing process in separating the refined from the
barbarous races, and condemning the perverse outgrowths of civilization as a straight path to
debauchery and degeneration. On the one hand, he believed that the rapid decline of the race was
“the natural result of perverted habits and the cultivation of abnormal appetites.” On the other
hand, he both idealized the simple diet of the “savage,” and accused him of consuming foods for
“which his appetite clamors.”198 This downward spiral could only be halted through a return to
natural taste through hard work and introspection, and, somewhat paradoxically, through the
consumption of more health food products. For his white, affluent patients, however, the situation
did not look quite so grim.
The nutritional mechanism Kellogg articulated through his products encapsulated a new
conception of ‘stimulation.’ This emerged from older, Grahamite notions of ‘overstimulation’ and as
a physiological alternative to digestive substitution. At the same time, it was embedded in broader
cultural critiques of dependence and degeneration, and of a number of ‘predigested’ and
‘peptonized’ intellectual, financial, and social practices. Kellogg thus combined nostalgia for a lost
natural world with an ever more certain commitment to the course of civilization. He was able to
accommodate familiar nutritional mechanisms and adapt new ones to new economic, political and
cultural pressures. He merged familiar notions of food-body interaction with new and seemingly
more efficient ways of intervening in the body. He also contributed to shaping the tools and theories
by which nutritional scientific products were brought to market.
As the Progressive Era unfolded, these developments only accelerated. As will be discussed
in the next chapter, the coming years saw not only an increasing professionalization of commercial
food production and product marketing, but also an increasing standardization of the nutritional
mechanisms themselves, as they became an integral part of the promotional toolkit of health foods.
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The orientation towards consumer preferences displayed by Kellogg and his family would soon
reach new heights in the marketing of another health food product: Fleischmann’s Yeast.
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Chapter 4
On Health:
Science, Advertisement, and Fleischmann’s Yeast

Introduction
If you step into a supermarket today, you can still find on its shelves small foil-wrapped cakes of
Fleischmann’s Yeast. These cakes consist of a cube-shaped brownish mass of paste-like consistency
and a characteristic smell of bread or beer. This is compressed active fresh yeast, made by removing
the moisture from so-called cream yeast, which in turn is obtained through separation of yeast cells
suspended in liquid and separated from their growth medium, such as sugar or molasses. Yeasts are
single-cell microorganisms of the fungus kingdom; through their enzymes, they play a role in the
process of alcoholic fermentation, converting starch into carbon dioxide and alcohols.
Fleischmann’s Yeast is a form of baker’s yeast, which is produced by a particular strain of the yeastspecies Saccharomyces cerevisiae. It is an old organism turned into a remarkably enduring
commercial product; first produced in the 1860s as a home-baking ingredient, it was reinvented in
the 1920s as a health food product. The characteristic form and yellow label of Fleischmann’s Yeast
found in today’s supermarket would still be a familiar site to a time-traveler from that era.
In October 1917, the Journal of the American Medical Association carried an article titled “The
Use of Baker’s Yeast in Diseases of the Skin and of the Gastro-Intestinal Tract.” Written by Philip
B. Hawk, Professor of Physiological Chemistry and Toxicology at Jefferson Medical College,
Philadelphia, and three medical colleagues from the fields of dermatology and gastroenterology, the
article reported on a series of cases of various ailments, including skin conditions and digestive
disorders, which had been treated with baker’s yeast. While the medicinal use of yeast had a long

historical tradition, the authors acknowledged, going back all the way to Hippocrates and medieval
treatments of plague, it had recently received renewed attention as a curative agent. French
physicians, for example, had recorded the use of yeast in furunculosis and other affections of the
skin, with good results. Previous investigations, however, had all been conducted with brewer’s
yeast, a yeast of the same species as baker’s yeast, but a different strain. The stated aim of the current
study, by contrast, was to ascertain if baker’s yeast, which was much more widely available and
therefore cheaper, would have similar effects.
The baker’s yeast used in these experiments was “Fleischmann’s Compressed Yeast,” a detail
which the authors explicitly stated. The article would go on to become a crucial feature in a major
advertisement campaign for “Yeast for Health,” which would turn yeast from a baking ingredient
into a mass-consumer health food. The exact role of the article in the enormous success of the
Yeast for Health campaign, however, remains illusive, as does the precise relationship between
scientific research and the product more broadly.
Usually, the story of Fleischmann’s Yeast is told something like this: while Fleischmann’s
Yeast had become the most popular yeast used in baker’s bread and homebaking in the first decades
of the twentieth century, sales declined by 1920 due to a decrease in homebaking and bread
consumption. These changes coincided with one of the most transformative developments in the
field of nutrition science, the description of ‘vitamins.’ The growing craze around vitamins
prompted the company to “commission” Hawk to conduct research into the therapeutic value of
yeast. He complied, produced favorable results, and the company began a massive advertising
campaign telling consumers to eat “Yeast for Health.”
This account of events is often taken to symbolize the extreme commercial outgrowths of
vitamin research, and to illustrate the unprecedented power vitamins held in US-American culture by
the 1920s. Fleischmann’s Yeast serves as a particularly ridiculous example of the use of vitamins to
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“create a desire for products that had lacked any previous demand at all.”1 Not least because of the
involvement of advertising agency J. Walter Thompson, Fleischmann’s Yeast for Health has also
become the epitome of a “dubious campaign,” using claims that were “grossly misleading.”2
According to Harvey Levenstein, the Fleischmann company was “one of the decade’s most
shameless purveyors of half-truths and falsehoods regarding vitamins.”3
In this vein, the Fleischmann story is simply an anecdote in the history of quackery or patent
medicines, which views commercial products as antagonistic to science. Other accounts have
stressed Fleischmann’s Yeast as an example of the power of advertising to continuously reinvent
products; Roland Marchand described the transformation of Fleischmann’s Yeast from a baking
ingredient, to a vitamin supplement, then a laxative, and finally a remedy for “intestinal fatigue.”
Marchand’s emphasis was on the immense power of the advertisement industry; scientific fashions,
such as vitamins, play a rather peripheral role as somewhat arbitrary marketing strategies.4
This chapter will follow the emergence of yeast as a health food, and re-evaluate the factors
which contributed to its enormous popularity. By closely examining the place of Hawk’s
“commissioned” research in the campaign, it will propose a more nuanced account of the interplay
between the product and science, specifically between product marketing strategies and nutritional
research, which developed during this period. I will revisit the role of vitamins in the Fleischmann’s
Yeast story, and place them in the context of the history of nutritional theories and commercial
nutritional products developed in the previous chapters. By doing so, it will suggest a new
interpretation of the role of vitamins, not only in the making of Fleischmann’s Yeast, but in the
1
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history of nutrition and medicine more broadly. In order to do this, the chapter will take seriously
the marketing strategies developed by the Fleischmann company, the J. Walter Thompson agency,
and the advertising community of the 1910s and 1920s. But rather than regard them alone
responsible for the achievement of turning an unattractive lump of fungus into a desired consumer
item, it will consider their interplay with scientific theories and concepts of health. These new
marketing techniques were developed at a time when a medical scientific orthodoxy had largely
consolidated their authority, and gained considerable sway over the makers of proprietary medicines
through the 1906 Food and Drug Act and the Council on Pharmacy and Chemistry of the American
Medical Association. While it might be tempting to place Fleischmann’s Yeast into the same
analytical category as late nineteenth and early twentieth-century patent medicines, doing so
obscures the subtle ways by which, through the interplay of marketing strategies and scientific
theory, a different space was carefully carved out, one that simultaneously brought together, and set
itself apart from, the realms of food and medicine. The marketing category of a health food,
complete with an extended and increasingly abstract conception of health, and a health food
consumer market, materialized more concretely than ever.

“No Junk Here” - scientific oversight and medical promotion
According to some accounts of Fleischmann’s Yeast, Hawk and his colleagues were acting directly at
the request of the Fleischmann Company. In his history of the Fleischmann family, Paul Christiaan
Klieger states that Hawk “was commissioned by Fleischmann to study the curative health values of
baker’s yeast,” while in her history of vitamins, Catherine Price writes that the company “turned to a
professor of physiological chemistry at Jefferson Medical College in Philadelphia and asked him to
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study the health value of baker’s yeast.”5 This version of events is corroborated by a 1921 article in
Advertising & Selling, an advertising trade publication, which described the Yeast for Health campaign
and Hawk’s role in it. After the discovery of vitamins, the article claimed, the Fleischmann Company
“felt that because yeast was rich in vitamins, it might be possible that the product would prove of
value in the treatment of various diseases,” and “commissioned” Hawk to “make an investigation
into the therapeutic value of compressed yeast.”6
There is no direct evidence that Hawk was engaged in a formal way by the Fleischmann
company, aside from these sources. Other accounts simply stated that the campaign “was given a
strong start” by Hawk’s article, or that the company reprinted the article, together with other
scientific material on yeast, in a booklet distributed to interested customers.7 There was also a
greater time lapse between the appearance of the article in 1917, and the beginning of the Yeast for
Health Campaign in 1920, than some retrospective accounts seem to suggest. While it is difficult to
determine the exact nature of the relationship between Hawk and the company, the word
“commission” in this context might conjure up notions of unorthodox, even corrupt, science. Such
an interpretation, however, obscures the existence of a much broader culture of collaboration
between scientists and producers of consumer goods. Like domestic economists, physicians and
physiologists had found multiple and accepted ways of collaborating with companies by the early
twentieth century.8 When viewed from this perspective, the story of Fleischmann’s Yeast is not a
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tale of the shrewd tactics of a single company, or the unprincipled conduct of a lone physician, but
an illustration of the complex interplay between science and early twentieth-century consumer
culture.
In their article, Hawk and his colleagues had acknowledged having used Fleischmann’s Yeast
in their trials. While pecuniary compensation or a direct commissioning of research may or may not
have occurred, it is likely that the yeast was supplied, even offered, by the company. The custom of
providing experimenting scientists with samples of products to be used in their work had become
increasingly widespread since the final decades of the nineteenth century. As scientific experiments
relied more and more on reproducibility and control of laboratory equipment, it had become good
practice to indicate not only the procedure of the experiment but the precise composition and
quantity of laboratory substances used. Digestive physiologists researching digestive ferments, for
instance, had initially offered detailed descriptions of the process by which they had obtained
extracts of animal intestines; these descriptions were later supplanted by giving the exact names of
prepared digestive ferment products used. Advertisements of Benger’s Liquor pepticus and Liquor
pancreaticus in medical journals encouraged researchers to employ the products to conduct further
experiments with them, and offered the free supply of samples for such a purpose (see Chapter 2).9
Other companies adopted similar strategies, advertising their willingness to assist experimental
science through free supply of samples in the pages of medical and pharmaceutical journals.
Physicians and pharmacists had also been enlisted to evaluate products since at least the
eighteenth century. Whereas seventeenth and eighteenth-century producers of French proprietary
drugs often competed for a royal seal of approval, scientific endorsement became increasingly
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sought after from the late eighteenth century.10 Gail Borden’s attempts to secure the evaluation and
endorsement of prominent medical authorities in the mid-nineteenth century illustrate the growing
importance of science in sanctioning commercial practices. (Chapter 1) The overseeing capacity of
medical science over medical and food products was finally formalized in the form of the
establishment of the Council on Pharmacy and Chemistry of the American Medical Association in
1905 and the Bureau of Chemistry of the Department of Agriculture, which was the enforcing arm
of the Pure Food and Drug Act, in 1906. The Bureau of Chemistry examined and published the
composition of proprietary foods and medical products, and was authorized to compel producers to
change the composition or labeling of their products. The Council on Pharmacy and Chemistry, by
contrast, essentially controlled access to the advertising spaces in medical journals, most importantly
the Journal of the American Medical Association. This was granted only if a drug was responsibly
advertised and deemed therapeutically beneficial.11 Quickly, however, producers of proprietary
foods and drugs turned this oversight into a promotional advantage, and leveraged the authority of
the Council and the Bureau as endorsements. Journals prided themselves on presenting only
advertisements whose subject had received the Council’s seal of approval; the Texas Medical Journal
even drew attention to the carefully selected nature of their advertisers, all of which had been
“endorsed by the Council of Pharmacy and Chemistry,” in an editorial. Among the products proudly
displayed as representing an ethical product was Fleischmann’s Yeast. “No junk here,” the editorial
concluded, “patronize reliable houses and preparations ethical and meritorious.”12
Hawk’s examination of Fleischmann’s Yeast in 1917 must be understood in this context.
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Not only was he probably supplied with the yeast by the company, his competencies made him a
logical choice to be asked to examine the product, while his inclinations to participate in educational
efforts of food consumers made him a likely candidate to say yes. Hawk’s career began at the
laboratory of physiological chemistry at Columbia University, where he worked as the assistant to W.
J. Gies, a physiological chemist who had collaborated with Russell H. Chittenden on a number of
issues concerning metabolism and nutrition. From there, Hawk moved on to the Laboratory of
Physiological Chemistry of the Department of Medicine at the University of Pennsylvania, and
ultimately to the Laboratory of Physiological Chemistry of Jefferson Medical College, where he was
a Professor of Physiological Chemistry and Toxicology. A member of the American Society of
Biological Chemists and the American Physiological Society, his research focused on aspects of
metabolism and nutrition. He had taken a keen interest in yeast as part of his research on digestion.
Yeast had only recently played an important role in complicating a firmly held assumption
about the distinction between so-called organized and unorganized ferments. Organized ferments,
like yeast cells and bacteria, were cells which, it was believed, produced a fermentative action that
was inseparable from their cellular structure, while unorganized ferments, such as pepsin and
diastase, were non-cellular agents which produced a transformative process without the presence of
a cell.13 In 1897, however, Eduard Buchner isolated a substance he called Zymase, a non-cellular
enzyme, from the yeast cell, and demonstrated that the fermenting action of yeast was the result of
this unorganized ferment, and not of the yeast cell itself.14 For this research, Buchner received the
1907 Nobel Prize in Chemistry. Hawk began the third edition of his popular textbook on
physiological chemistry with a summary of this important research in 1910, and concluded that “the
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enzyme zymase elaborated by the yeast cell is entirely comparable to the enzyme pepsin elaborated by
the cells of the stomach mucosa.”15
Hawk’s concern with digestive enzymes was part of his broader interest in what happened to
food inside the body. Together with colleagues, he had developed a method of analysis which he
claimed allowed more direct observation of the digestive process. In 1913, Surgeon Torr Wagner
Harmer and radiologist Walter Dodd had used fluoroscopy of the stomach to demonstrate that the
conventional gastric tube routinely slid away from the bottom wall of the stomach and therefore
failed to fully catch the stomach content.16 Gastroenterologist Martin Rehfuss, a member of Hawk’s
staff from 1914, had devised a stomach tube “with a special tip, which by its weight would seek the
most dependent part of the stomach.”17 This tube had allowed Hawk and his colleagues to produce
a more accurate estimate of the so-called “physiological residue” of digestion - the amount and kind
of stomach fluid which remained in the stomach after digestion of a test meal. Motivated by very
similar concerns as John Harvey Kellogg when he conducted his experiments on digestion in 1893,
Hawk and his colleagues sought to calibrate ranges of normality in digestion, both with regard to the
quantity and character of the digestive fluid and with regard to the presence of undigested food rests
after certain periods of time. Their examinations allowed them to correct the normal limits of the
physiological residue, that is, they proposed that a greater quantity of stomach liquid after a test meal
was physiological than had previously been assumed. They continued to regard the presence of
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undigested food residues as pathological.18
Much of this and related research stemmed from a renewed anxiety about intestinal “stasis,”
a condition with a long history, but one rendered newly alarming by the recent influence of
bacteriological theories of intestinal disease on medical and popular thought. By the early decades of
the nineteenth century, concerns about efficient, non-wasteful digestive elimination, which had
accompanied the frenzy around digestive enzyme products, had combined with the new specters of
digestive imagination unleashed by germ theory. Like John Harvey Kellogg towards the later stages
of his career, many physicians had gradually complemented or supplanted their concern with
efficiency of digestive uptake and optimal nutrient extraction with new apprehensions about the
action of bacterial microorganisms during the digestive process. Enzyme activity, and proper
functioning of the digestive tract more broadly, was not only important because it guaranteed
maximal digestive uptake of scarce and valuable nutrients, but also because the digestive process
involved the formation of noxious substances, toxic by-products of bacterial ‘fermentation,’ if not
carried out with the adequate amount of digestive secretions and and with sufficient speed. Taken to
the extreme, this could lead to a kind of inner poisoning, or ‘autointoxication.’19
The concern with autointoxication reinvigorated physiologists’ attempts to trace the
digestibility of different foodstuffs and find objective ranges of normal and pathological digestive
function. A myriad of analytical and diagnostic techniques to grasp the digestive processes were
developed during this period, including several types of gastric tubes and so-called gastric “buckets”
to extract stomach liquid from patients, as well as techniques which combined radiography and the
ingestion of barium to visualize digestive motility, and coloring agents, such as charcoal and carmine,
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to measure the speed of digestion. With the help of Rehfuss’s stomach tube, he and Hawk
developed a new technique of digestive analysis, the so-called fractional method. Whereas previous
examination techniques had been restricted due to the uncomfortable nature of conventional tubes,
according to Hawk, Rehfuss’s tube was tolerated by patients for a longer period of time. Rather than
examine the stomach only once by emptying its entire content at a specified time after
administration of a test meal, the fractional method measured the stomach content at frequent
intervals during digestion, extracting only small quantities of stomach content at a time, and
measuring them against different reagents. According to Hawk, this method allowed physiologists
“to follow the entire cycle of gastric digestion.”20 Using the fractional method, Hawk undertook an
extensive study of foods and observed their fate inside the body during digestion. He noted how
quickly foods were digested, and which foods and liquids would stimulate the outpouring of
digestive secretions.
The flurry of activity created around digestive physiology in the 1900s and 1910s was not
restricted to diagnostic endeavors, but soon began to involve educational efforts. Through
textbooks, pamphlets and popular magazines, physiologists taught the public to heed the lessons
gained through the extensive examinations of digestive processes. Like domestic economists, who
simultaneously acted as testers of products and as educators of the public about consumer products
during the first decades of the twentieth century, medical scientists increasingly straddled the realms
of evaluation and education.21 The results of Hawk’s analysis of the secret life of foodstuffs inside
the body were published in a popular textbook in 1919.22 Before they appeared in the textbook,
Philip Bovier Hawk, Practical Physiological Chemistry: A Book Designed for Use in Courses in Practical Physiological
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however, Hawk’s observations found a home in the Ladies Home Journal in the form of a series of 13
articles between November 1916 and October 1918. The magazine devoted a generous amount of
space to Hawk’s lay-friendly explanations to question such as, “What Does the Stomach Say to
Honey,” or “Is Frozen Fish Easier or Harder to Digest than Fresh Fish.” It also provided “a
research fund” through which the investigations had been “made possible.”23
From teaching the public new insights gained through a closely monitored digestion, it was
only a small step to invite them to monitor themselves, and consider new digestive interventions
into their bodies. While Hawk was inserting tubes into stomachs and formulating questions for a
women’s magazine, John Harvey Kellogg was teaching his sanitarium patients to be concerned,
above all, with their digestion time and prompted them to train themselves to speed up their bowel
movements. The digestive process had a particular duration, according to Kellogg, any prolongation
of which would cause decay of food in the body. In a sanitarium pamphlet, this idea was conveyed
metaphorically through a train time table of digestion, where latencies occurred due to a “wreck at
colon gate” or a “collision with heavy train backing up.”24 Consequently, digestion time had to be
monitored and even trained to function more rapidly. Based on diagnostic tests with coloring agents,
Kellogg championed the “Carmine Capsule Test for Colon Efficiency,” which required patients to
swallow a capsule containing a red coloring agent at the end of a meal, and then time the interval
between appearance and disappearance of red-colored stool. The normal period, according to
Kellogg, was 15-20 hours. Kellogg also recommended enemas directly after a normal bowel
evacuation had occurred, to determine whether the bowels had evacuated efficiently. Such motility
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tests, according to Kellogg, were “of great service in training the bowels to normal action.”25
Those who balked at such drastic measures could avail themselves instead of the numerous
new laxative preparations devised during this period. Kellogg himself championed a number of
natural laxatives such as PsyllaWhite and LactoDextrin which would speed up digestion time by
providing “bulkage and lubrication.”26 Other products promising a quicker and more exhaustive
evacuation included the numerous preparations based on the chemical substance phenolphthalein,
which had been described by German chemist Adolf von Baeyer in 1871 and marketed as a laxative
there since 1900. Phenolphthalein preparations quickly reached the US market under such
imaginative names as Enteronol, Magic-Lax, Sweetlax or Rhythmin.27 By the time Fleischmann’s
Yeast even began to appear in the pages of medical journals and popular magazines, few USAmericans were likely unaware of the great danger posed by imperfect digestion and tardy bowel
elimination. Thanks to physiologists, physicians and entrepreneurs like Hawk and Kellogg, and to
mass media of consumer education such as the Ladies Home Journal, the need to pay careful attention
to the ins and outs of one’s inner organs, and if necessary, to softly support their functioning, was a
message increasingly hard to ignore.
Hawk was thus in the middle of conducting analyses about the digestibility of hard-boiled
versus soft-boiled eggs for his popular articles when he, together with Rehfuss and other colleagues,
embarked on the research which would lead to the publication of his 1917 article on the therapeutic
use of yeast. On the one hand, the research on yeast was a logical extension of the work Hawk had
already been doing on other foodstuffs. With his colleagues, he employed the fractional method and
observed “the action of yeast in the stomach when given suspended in water, beef tea or orange
The Battle Creek Food Company, Healthful Living: Fundamental Facts about food and feeding, Pamphlets and
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juice, with meals or between meals” in healthy subjects.28 He also compared the fate of living versus
dead yeast. From these experiments, he concluded that “a large part of the yeast passes into the
intestine in the living condition” and was not destroyed in the stomach. He also found that yeast
could be given “either with meals or on the empty stomach,” and that dead yeast (yeast placed in
boiling water) “acts much the same in the stomach as living yeast.”29
Part of Hawk’s focus, then, was the digestibility of yeast, its passage through the alimentary
canal. In that sense, he simply continued a line of work which sought to determine the costnutritiousness and digestibility of different foodstuffs in the face of growing food shortages at a time
when the global implications of the Great War began to reach US shores. Only the year before,
nutrition scientist Lafayette Mendel had published a short reflection on Changes in the Food Supply and
Their Relations to Nutrition, in which he had remarked that the “European war is affording an
opportunity to study the relation of the food supply to unexpected economic and territorial
conditions.”30 An editorial that same year had suggested that it was most likely meat which would be
in short supply due to the war, and that alternative sources of protein were currently being sought.
Yeast, the article argued, was “[s]omewhat unique among the new possibilities” which were being
considered “as an emergency food for man.” Yeast was not only comparatively rich in protein, the
article continued, but possessed the capacity of growing in solutions of carbohydrate and nitrogen
“from sources scarcely acceptable to the higher organisms,” and was therefore “able to convert the
cheapest materials into typical cell substance, and to construct protoplasm out of inexpensive
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pabulum.”31 For this equation to hold, however, it was important to ascertain if yeast was digestible,
and to what degree, that is what portion of yeast was usable by the body. Trials to that effect had
already been conducted in Germany, the editorial explained; these had shown the digestibility of
yeast to range between 81 and 85 %. A much more sobering conclusion had been reached by
Casimir Funk and his colleagues, who, in an effort to determine the relationship between nitrogen
and the newly discovered elements of nutrition, vitamins, had investigated the nutritive value of
yeast through feeding experiments on four male subjects, and had found yeast to be poorly
assimilated.32 The editorial concluded that while yeast as a therapeutic agent had only “limited
application with rather uncertain indications for a number of years,” perhaps “the most important
feature of immediate consequence lies in the recognition of how scientific studies may pave the way
for a tolerant attitude toward proposed novelties in nutrition.”33
Hawk’s investigations of yeast thus continued an existing line of research on yeast’s
digestibility, and set out to fill obvious gaps concerning yeast’s potential therapeutic uses.34 He also
insisted that his studies were largely meant to determine whether living baker’s yeast could be a
more available economical substitute for brewer’s yeast and dried yeast, which had been used in
most existing studies. The clinical investigations he undertook, however, clearly exceeded his
competencies as a physiological chemist, and were, on the whole, crudely conducted. Even
contemporaries noted that the study was “poorly controlled” and consisted mostly in
“observations;” in fact, Hawk and his colleagues had treated 91 patients, with a range of different
31
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conditions, without comparing the effects to patients with similar conditions who had not received
yeast.35 The total number of patients per condition ranged from 17 in the case of furunculosis to 3
in the case of gastrointestinal catarrh and only 1 in some groups such as erythema, pruritus, and
swollen glands. What was more, patients received widely differing additional treatments and varying
doses of yeast. Still, the authors concluded that “[b]aker’s yeast was found to be a useful remedy in
the treatment of furunculosis, acne vulgarism, acne rosacea, constipation, and in certain other
cutaneous and gastrointestinal conditions.”36
Hawk’s relationship to the marketing campaign of Fleischmann’s yeast, then, was perhaps
both more and less than a direct commission to produce convenient scientific results. On the whole,
the trials with yeast align with his broader scientific interests and research program, and engage with
existing discussions waged in established scientific circles. But he also formed part of a culture
characterized by an increasingly cozy relationship between scientists, producers, and consumers of
consumer goods, and the educational and promotional media which brought them into close
proximity. Rather than confronting us with the chasm between respectable science and its dubious
outliers, then, the story of Fleischmann’s Yeast offers a glimpse of the multiplicity of channels of
activity and cooperation located just at the margins of accepted scientific practice which opened up
with unprecedented vehemence in the early decades of the twentieth century.

Putting the Health in Yeast
While the exact understanding between Hawk and the Fleischmann Company must remain nebulous
at present, it is abundantly clear that he was not engaged as a result of the company’s interest in

John R. Murlin and Henry A. Mattill, “The Laxative Action of Yeast,” American Journal of Physiology 64, no. 1
(March 1, 1923): 76.
35

36

Hawk, “The Use of Baker’s’ Yeast in Diseases of the Skin and of the Gastro-Intestinal Tract,” 1247.

249

vitamins. Hawk’s article, in fact, does not mention vitamins. Instead, it referenced older and more
recent traditions of employing yeast as a therapeutic agent. The first advertisement campaign for
yeast for health drew on a number of these traditions. While vitamins were important in the first
iteration of the yeast for health campaign, their use in advertisements must be understood as part of
a continuity of opportunities offered by the science of nutrition for the marketing of nutritional
products. Rather than single-handedly transforming yeast into a health food, then, vitamins built on
and bundled existing therapeutic associations of yeast (and of nutritional products more generally).
Perhaps the most well-known traditional medicinal use of yeast was in the treatment of
conditions of the skin, such as furunculosis and acne. The literature documenting this trend was
largely empirical, and came predominantly from French and German authors. In 1899, French
physician Louis-Anne-Jean Brocq had described how he had been made aware of the therapeutic
potential of brewer’s yeast by a patient suffering from furunculosis. The patient had traveled to the
north of France, where he claimed to have observed the use of yeast as a “popular remedy” against
affectations of the skin. He had consequently begun self-treating his own condition, with good
results. Inspired by the patient’s success, Brocq and his colleagues had searched the medical
literature for other reports on brewer’s yeast. Encouraged by the existence of a few case reports,
they had begun their own clinical observations, with satisfactory results. Brock concluded that at
present, fresh brewer’s yeast constituted by far the most effective therapeutic means against
furunculosis.37
Yeast also had a long history of being employed as a digestive remedy. In the early
nineteenth-century world of qualitative properties, yeast had been associated with laxative function.
Its use was recommended in a much-quoted treatise on fevers by William Stoker as a remedy for
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typhus fever. Stoker had heard of reports of successful treatments of the malady with yeast, and had
begun to employ it in his own practice, with successful outcomes. He described the therapeutic
effect of yeast as being due to its laxative powers, and its ability to “[correct] the morbid contents of
the alimentary canal” as a result of its antiputrescent qualities.38 In the second edition of his
influential Materia Medica, Jonathan Pereira reiterated the laxative and “antiseptic” properties of yeast
described by Stoker, and outlined internal and external uses of yeast.39 The combination of germ
theory and the enthusiasm around the digestive ferments at the end of the nineteenth century
provided new conceptual frameworks for hypothesizing the laxative effect of yeast. In 1900, as
physiologists were beginning to investigate the mechanisms of stimulation of digestive activity,
German physician Ernst Roos suggested that the fermenting action of gut bacteria might incite the
digestive movements of the intestines. He grew the gut bacteria of a healthy individual and
administered them to a constipated patient in the form of a capsule. He reasoned that other “benign
microbes” might have a similar effect, and tried lactic acid bacteria in different forms, as well as
yeast. The yeast was administered in compressed tablet form to twenty patients suffering from
constipation, with surprisingly good effects, according to Roos. Roos even attempted to distinguish
whether the laxative effect he had observed was due to the fermentative activity of yeast, or due to
another, specific property. He submitted the yeast cells to high heat for an extended period of time,
thereby destroying their fermentative ability. The “unquestionable effect” of the yeast remained the
same, so that Roos concluded that it contained a substance which provided a slight stimulation on
the intestine.40 The same therapeutic means and goals, but a different explanatory framework,
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underlay the administration of yeast in cases of constipation by German physician Heinrich
Quincke. Like John Harvey Kellogg, Quincke viewed the “parasitic disintegration” caused by gut
bacteria, or autointoxication, as the culprit of many gastrointestinal disorders. The solution, he
suggested, might simply be “supplanting one weed with another” and exploiting the competition
between microorganisms for nourishment observed in agar plates.41 Using brewer’s yeast, he had
conducted clinical experiments on patients with diarrhea and other forms of dyspepsia and observed
not only clinical betterment but a reduction of indoxyl in the urine of patients, a substance
associated with the toxic by-products of bacterial gut activity. The notion of an intestinal flora
producing noxious substances which could be counterbalanced by benign fermentative processes
was the basis for Élie Metchnikoff’s insistence on the therapeutic benefit and even life-prolonging
effect of ingesting lactic acid, and his promotion of foods containing that substance, such as kefir
and yoghurt.42 Based on this reasoning, yeast was recommended as a laxative and as a “preventative
of bowel fermentation” in the Journal of the American Medical Association.43
The third therapeutic angle from which yeast was examined with renewed interest at the turn
of the nineteenth century was from that of cell theory and immunology, which had gained traction
with Élie Metchnikoff’s articulation of phagocytosis theory.44 This theory posited the existence of
particular kinds of cells, so-called phagocytes, which were capable of “swallowing,” and thereby
rendering inert, bacteria and other pathogens. In 1893, Baker extended Metchnikoff’s description of
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phagocytosis to yeast. He claimed to have observed that yeast cells could envelop microbes in
general, and tuberculosis bacteria in particular. With the help of a chemist, he conducted
experiments on yeast, and in the course of this work, developed a proprietary product named
“Backerine.” Backerine was supposedly a liquid extract of yeast which was promoted for
subcutaneous administration in cases of tuberculosis, digestive disorders, and even cancer.45
The therapeutic enthusiasm engendered by these different contexts was not exhausted with
the production of Backerine. A number of proprietary yeast products were developed for medicinal
use, often in collaboration with physicians or medicinal chemists, and mostly consisting of brewer’s
yeast. The most popular was the German Zymin which was produced in a Munich yeast factory.
Roos inspired the creation of Roossche Tabletten produced by a German pharmacy in Freiburg. Other
German products included Mycodermin and Levurinose (a yeast-based soap) produced by Bavarian
Chemical Company Blaes. A Parisian pharmacy produced a product called Cerevisine; Furunculine was
a Swiss yeast product, while Levure de Bière originated in Belgium.46

Early Advertising Campaigns for Fleischmann’s Yeast
There were thus both, multiple precedents for a therapeutic yeast product, and a variety of templates
for how its therapeutic benefit might be explained and justified to consumers. In the early years of
marketing Fleischmann’s Yeast, science provided both inspiration and endorsement. Founded in
1868, the Fleischmann Company had a long history of drawing on scientific expertise to promote
their product. At the same time, the marketing of Fleischmann’s Yeast remained inextricably linked
to important social and cultural developments brought about by the rapid industrialization,
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urbanization, and growing consumer culture of late nineteenth and early twentieth-century US
society.
Prior to the Yeast for Health Campaign, the promotion of Fleischmann’s Yeast was focused
almost entirely on the merits of the bread it would produce. Advertisements stressed the
wholesomeness and digestibility of bread that could be obtained from baking it with Fleischmann’s
Yeast, while tapping into the fashion for economic food. Promotions of Fleischmann’s Yeast in
early recipe books and advertisements drew on the celebration of bread and bread-making first
performed by Sylvester Graham and other health food advocates. To Graham, yeast had been the
preferable, ‘natural’ alternative to chemical rising agents. Recipes for Graham bread multiplied in the
aftermath of his teachings, and the name Fleischmann’s Yeast secured a firm place in recipe
collections. Since the initial marketing goal of the Fleischmann Company was to persuade women to
swap home-made yeast for commercially produced store-bought Fleischmann’s compressed cakes,
mentions of the product in late nineteenth-century recipe collections emphasized the unreliability
and dangers of home-made yeast, while advocating the convenience and safety of Fleischmann’s. A
late nineteenth-century recipe booklet, composed by writer and women’s rights advocate Eleanor
Kirk, showcased Fleischmann’s Yeast as key to a reliably wholesome bread without the unnecessary
and wasteful expenditure of energy required to make dependable yeast in the home. Good bread, in
turn, was emphasized as central to a thrifty yet nourishing diet. A member of the Women’s Work
Association, Kirk was sensitive to both the demands placed on working women and the hardship of
domestic labor; at the same time, she ascribed to a traditional view of women’s role in supporting
their husband’s capacity for work by supplying healthy, economical meals. While Kirk’s promotion
of Fleischmann’s Yeast was certainly a financially motivated endeavor for the self-supporting mother
and provides an early example of what Carolyn Goldstein described as consumer mediation, it also
conformed to Kirk’s wider beliefs in minimizing unnecessary female labor within a traditionally
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gendered working economy.47 By 1884, an article in Good Housekeeping noted that Fleischmann’s
Yeast had “nearly superseded home-made” yeast in the larger cities and towns.48
In the early decades of the twentieth century, the products’ advertisers received new
impulses from the teachings of Wilbur Atwater and early domestic economists on the relative
cheapness of bread in relation to its nourishing properties. Based on Atwater’s calculations of
nutrients provided in relation to a substance’s quantity and price, Atwater considered bread a
particularly economical foodstuff. Not only did it supply a high quantity of nourishing matter at
relatively little cost, but there was “no refuse” in bread, meaning there was no indigestible substance
such as bone in meat, which had to be paid, but did not contribute to nourishment.49 Early
advertisements for Fleischmann’s Yeast were silent on the properties of yeast itself; instead, they
simply encouraged the consumption of bread. “People should eat more bread,” declared an
advertisement for the product in March 1915; “Good bread,” the advertisement insisted,” is the
most nourishing, most healthful and most economical food. It solves the problem of the high cost
of living.”50 The product also profited from the selective alliance between US businesses and the
United States Department of Agriculture in the form of the 1906 Pure Food and Drug Act.
Advertisements for Fleischmann’s Yeast appeared in the mouthpiece of the National Association of
State Food and Dairy Officials, the American Food Journal.51 Though founded in opposition to
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Harvey Washington Wiley and his campaign for regulation, the journal quickly began to use food
legislation in favor of food producers, for example by pitting honest, complying businesses against
greedy, fraudulent, monopolizing manufacturers.52 The Fleischmann’s Yeast Company advertised
heavily in the pages of the journal, pitching the product as a model of “Purity and Quality,”
guaranteeing “perfect bakings.”53 Advertisements in this period also quoted important figures of the
Pure Foods movement explicitly. Drawing on Harvey Wiley’s book on Foods and Food Adulterants,
one advertisement titled “Dr Wiley’s Tribute to Bread” quoted Wiley’s statement that, “[m]easured
by actual nutritive power there is no other complete ration which in economy can compare with
bread.”54 With the start of World War I, Fleischmann’s Yeast advertisements began to echo appeals
to the importance of diet at the front and to patriotic food economy at home.55 “To the support of
our nation,” one advertisement declared, “our organization as well as our product is pledged.”56
Another emphasized the “alertness” essential to soldiers at war, which according to the
advertisement relied on “proper food, right living, and good training,” and especially, “[g]ood
wholesome bread.” The same advertisement reminded those at home to “use bread economically.
Do not waste it.”57 In short, by the late nineteenth and the early twentieth centuries, food had
gained enough importance on a national level that rationales for the use of Fleischmann’s Yeast were
never in short supply. By the time the Yeast for Health Campaign started, the company already had
a robust history of adjusting to important social, scientific, and regulatory developments concerning
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foods, and using them to gain a larger share of the existing market for food products.
By the closing of the decade, however, the company was in some difficulty. The great
success of its earlier campaigns, which had largely convinced women and bakers to switch homemade yeast for Fleischmann’s, now threatened to become its downfall. Home-baking, while mostly
performed using Fleischmann’s Yeast, was on the decline. A number of developments converged to
exacerbate this trend. With the industrialization of the nineteenth century came a reorientation of
life around towns and urban centers, away from rural homes and landed property. Urbanization
meant larger numbers of people living in smaller spaces, such as apartments or boarding houses,
which often did not have private, spacious kitchens, or any kitchens at all.58 With the site of
economic productivity shifting to factories and cities with longer commutes, eating also increasingly
took place outside of the home.59 For a rising middle class, public eating became an important site
of public engagement.60 The company therefore confronted the challenge of a shrinking market.
Partly due to the enormous success of the product, partly due to the novel character of many
of the interventions tried, the strategies the company adopted to solve the conundrum were welldocumented and much commented on in the increasingly professionalized advertising community.
Fleischmann’s Yeast was among the first companies, for example, to bridge sales and advertisement
through a sales promotion department. The department pursued a two-pronged approach. On the
one hand, it continued to press for an increase in bread consumption by intensifying services to
professional bakers, including free promotional material, instructional texts and recipes for creating a
better product, and training courses to further both the bakers’ technical skills and their consumer
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engagement.61
On the other hand, the department set out to “uncover new markets and stimulate new
wants.”62 Hawk’s article marked a pivotal moment in this endeavor. After its appearance in the
Journal of the American Medical Association in 1917, the company began to place advertisements in
medical publications, presumably with the help of its advertisement firm at the time, a Philadelphiabased company by the name Donovan and Armstrong. Recalling the tradition of advertisements
which recommended laboratory and commercial products for use in scientific research, the
advertisements primarily drew attention to the fact that it was Fleischmann’s Yeast which had been
used in experiments with baker’s yeast. “Used In All Tests” proclaimed a typical advertisement in
the West Virginia Medical Journal in October, 1918, and quoted the passage in which Hawk had
declared his use of Fleischmann’s.63 By drawing physicians’ attention to some of the questions
pursued in the study, such as the comparative digestibility of living or dead yeast, the ads seemed to
invite avenues for further experimentation.64 The advertisements in medical journals also
emphasized that Fleischmann’s standardized compressed yeast cake would allow the physician
“scientific precision in prescribing the dosage,” and posed as helpful mnemonics for the correct
amount of yeast prescribed for certain patients.65 Continuing another well-established tradition, the
company invited physicians to write to them for a brochure with a reprint of Hawk’s article and
information about the production and composition of Fleischmann’s Yeast at the bottom of
advertisements.
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Early medical advertisements also propagated Hawk’s favorable clinical results by displaying
the names of treated conditions mentioned in the article in their titles. Conditions were named
exactly as they had appeared in the article (for example acne vulgaris, constipation, or gastrointestinal catarrh), using the article as a source of inspiration for potential indications for the
product, but also drawing physicians’ attention to familiar medical matters they might be interested
in. In this series, the headline “Rich in Vitamins” was only one of many such slogans flagging a
treatable condition, in this case “an improvement in the general physical condition of the patient
quite unassociated with the improvement of the symptoms associated with the particular disease in
question” (a quotation taken directly from Hawk’s article).66
The same journals which featured advertisements of Fleischmann’s Yeast also contained
seemingly genuine discussions by physicians of the results of Hawk’s findings. A 1918 article on
constipation mentioned the use of compressed yeast “with marked success in the hands of Hawk
and other physicians,” while also discussing other remedies, including proprietary preparations.67
Another, in the same journal, mentioned the “strikingly good results” obtained by Hawk and
colleagues from using yeast especially “in purulent skin conditions.”68 These writings were likely
advertisements disguised as genuine articles, as they appeared in identical form in several journals
(without indication of the pieces’ original sources, which was the custom by then for reprinted
original articles).69 No author is named for these articles, but it is possible that they were written by
R.E. Lee, a medical doctor whom the Fleischmann Company employed to handle the medical
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aspects of the yeast business.
Through this campaign, the Fleischmann Company drew entirely on the medical community
for the slogans used to sell the product and the uses suggested to its audience. At the same time, the
advertisements were designed to inspire medical practitioners to employ the product in their
scientific research and clinical practice. The ads performed compliance with the unspoken norms
used to parse out serious scientific products from unethical consumables, such as advertising only to
the profession and not directly to consumers. By doing so, the ads suggested a deference to scientific
authority which seems to have been successful in turning at least some members of the medical
community into allies, as later studies of physician prescribers of yeast demonstrated.

“Getting a New Rise Out of The Yeast Cake” - The Yeast for Health Campaign
Aside from creating new friends within the scientific community, the initial focus on physicians also
supplied the company with ample material for a campaign targeting consumers directly. The first
tentative advertisements marketing yeast for health to lay users appeared in late 1919, when the
company was still using the services of the Donovan and Armstrong advertisement company.
Simple and understated, displaying only an image of the yeast cake in its characteristic tin foil (as had
the advertisements to physicians), these ads recommended the use of cakes “which physicians
everywhere are prescribing for Constipation, Furunculosis, Acne and other diseases.”70 A slightly
more verbose ad appeared in January 1920, emphasizing the nourishing properties of yeast, its ability
to “eliminate the disorders which cause pimples, blackheads, boils, carbuncles” and its ability to act
“as a mild cleansing laxative.”71 From March 1920, the ads were placed in large magazines, starting
with the American Weekly Magazine on the 14th of that month. Henceforward, they became more
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elaborate, featuring photographs of actors and larger sections of texts, likely to compete with
magazine articles.
While still displaying the full spectrum of ailments for which yeast could be used,
advertisements now became increasingly centered on vitamins. The powerful cultural impact of the
discovery of vitamins has been amply documented by historians of medicine and science.72 Not least
because of the spectacular (and highly visible) effects their absence in diet seemed to have on the
health of laboratory animals, who developed distinct deficiency symptoms, their role in nutrition was
intensively researched and widely discussed. With the help of an existing infrastructure of nutritional
scientific institutions, educational movements, and promotional media, and boosted by
governmental campaigns highlighting the importance of a healthy diet during World War I, vitamins
had reached celestial levels of popularity before their precise mechanism of action was properly
understood. One of the most pressing questions concerning the mechanism of vitamin action,
whether its role in diet was through a direct effect on physiological function, or through an indirect,
stimulating, or promoting impact on the nutritiousness or digestive uptake of other foods, had
centrally focused on yeast. The experiments conducted by Funk and his colleagues in 1916, which
included observations on the nutritive properties of yeast, specifically on its nitrogen content and
digestibility, were largely trying to determine the relationship between a diet deficient of usable
sources of nitrogen, and one deficient in vitamins. The experiments did not continue long enough
for Funk to draw substantial conclusions, but the addition of vitamins to a vitamin-poor diet seemed
to improve the nitrogen balance.73 Together with two colleagues from his Laboratory, Hawk
conducted a study responding to Funk’s paper, specifically to the claim that yeast alone was not
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suitable as a long-term-sustaining source of nitrogen. The group concluded that yeast was both a
source of nitrogen and an improving influence on the uptake of nitrogen from other food sources.74
Not only despite, but because of the lingering uncertainty about the precise mechanism of
vitamins’ effect on diet, vitamins quickly captured the imagination of nutrition scientists and hopeful
eaters alike. For the Fleischmann’s Yeast for Health campaign, vitamins were a godsend that could
tie together a myriad of diverse known empirical effects of yeast into a single therapeutic
mechanism. This enterprise was perfected by the notorious J. Walter Thompson Company, who had
taken over the advertisement of Fleischmann’s Yeast in September 1920, after the initial Yeast for
Health campaign had failed to produce satisfactory results. Even though vitamins had been used in
advertisements of Fleischmann’s Yeast before the takeover through J. Walter Thompson, the agency
reorganized the diverse action profile of the product around vitamins, while at the same time
drawing on already familiar therapeutic mechanisms to concretize the illusive effect of vitamins.
Vitamins in yeast, in other words, combined the nutritional mechanisms of previous nutritional
products. Through vitamins, yeast acted simultaneously as an essential constituent indispensable to a
fully nutritious diet, as a substitutes for digestive activity relieving the taxed organism from
unnecessary expenditure of digestive labor, and as a stimulant to digestive activity.
Yeast for Health, the advertisements promised, would first and foremost restore the one
“vital element” which was lacking in a modern diet. The quantity of this hitherto unknown nutritive
constituent was directly related to health and well-being; “general debility” would follow the
“continued ingestion of food containing too little of this vitamine,” warned an advertisement
quoting an “eminent physiological chemist.”75 Responding to this concern, Fleischmann’s Yeast was
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essentially a vitamin concentrate, the “richest source of this life-giving vitamins.” The same ad
declared that yeast also “stimulates the appetite” and acted as a “stimulant” to “digestive motility.”
By doing so, the ad promise, the product “gradually eliminates the use of laxatives,” which provided
only “temporary relief,” while yeast was a natural laxative which “restore[d] normal functions.” At
the same time, yeast placed “no strain on the digestive process” and “help[ed] the digestion of other
foods,” as well as contributing to “digest the increased food which the stimulated appetite
demands.”
The campaign also continued to address medical practitioners. The J. Walter Thompson
agency ran a tight insertion schedule in medical publications in the first three years of the campaign,
targeting publications such as the Boston Medical and Surgical Journal, the New York Medical Journal, and
the American Journal of Surgery. Medical advertisements continued to emphasize the therapeutic
benefit of yeast in constipation, furunculosis, and acne, as well as in cases of general debility or “rundown condition.” With titles like “Data on the value of a familiar food in cases of constipation,” and
“A report on 17 cases of furunculosis treated with yeast,” the ads imitated the format of case reports
and scientific articles.76 Meanwhile, the campaign aimed at consumers took great care to stress the
limits of the product’s therapeutic competency; it reminded consumers that “Fleischmann’s Yeast is
a food not a medicine” and asked them to “visit your physician” in all cases of acute disease.77 On
the whole, the campaign relied heavily on the terminology and concepts supplied through medical
discussions of yeast and the research conducted by Hawk and others. While vitamins were the glue
that held them together, advertisements continued to highlight empirical indications such a
constipation and skin conditions. The spectrum of indications for the product, as well as the proof
“Data on the value of a familiar food in cases of constipation,” 1920, and “A report on 17 cases of
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for Fleischmann’s therapeutic benefit, these early advertisements seemed to suggest, would be
supplied by science, and subsequently communicated to consumers, who would be either prescribed
the product or taught to use it correctly according to the dicta of scientific authority. This principle
would be turned on its head in the folowing iteration of the campaign.

“True Tales About Health”78
“We decided, therefore, to put the burden of evidence in the future primarily on the consumer.”79

After the initial years of extolling the product’s scientific virtues, however, consumer interest began
to drop. An analysis of sales for 1922 and 1923 found a decrease in sales between 19 and 27 %
compared to 1921, depending on what kind of advertisement had been conducted.80 In a 1924
report on the Yeast For Health campaign composed by J. Walter Thompson’s Department of
Information and Records, the authors remarked that by the spring of 1923, “it was already becoming
evident that the news value of this appeal had begun to weaken.” Unsolicited testimonials and
consumer investigations had indicated that consumers had internalized the main messages and uses
for yeast. “We could assume that its merits were generally known and accepted,” remarked the
report, “and instead of telling the reader everything about it, we could assume that he already knew a
great deal.” But the testimonials and investigations had also opened up the possibility of “a radically
different approach,” a move away from appeals to scientific studies and details of the products’
physiological mechanisms. The strategy which the agency hoped would salvage the product was to
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“bring intimate consumer evidence to bear in [sic] the advertising.”
In order to execute this plan, the agency prepared for a prize contest that would solicit
testimonials in the thousands. Prize contests as such were not a new idea; they had been a popular
advertising tool in the first two decades of the twentieth century to generate interest in a product,
and above all, to increase sales (which today would be referred to as sales promotion). Fleischmann
itself had already held such a contest in 1916, in which it had given ponies to children for collecting
labels form bakers’ bread baked with Fleischmann’s Yeast. The contest was held locally in the
Buffalo area, and was designed with a merchandising goal in mind, that is, it was intended to
increase the sale of bread by incentivizing consumers to purchase more.81 The practice of indirectly
requiring that consumers purchase a product to enter into the contest was widespread.
From 1920, however, the Post Office no longer allowed any barriers to entry into a contest;
contests had to be open to all. Partly as a result of this new impediment to using contests to increase
sales, the contest seemed on its way out in 1920. In an article published in Printer’s Ink in 1920, R.L
Burdick cited a fellow “advertising man,” who firmly believed that the contest as an advertising tool,
along with similar techniques to increase sales, “had been worked to death.” Not only this, but it
belonged to a completely different epoch of advertising, a “cruder appeal,” which was “characteristic
of the dark ages of from ten to twenty years ago.”82 Despite this “swan song” by his colleague,
however, Burdick believed that contests had recently experienced a revival, albeit with a different
purpose than previous contests. The simple but ingenious principle behind these new schemes was
this: “Make the buyer sell the product or idea to himself.”83 Burdick used the example of Eveready
Daylo, a flashlight, to illustrate how contests prompted consumers to associate uses with a product,
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and what was more, to come up with uses themselves. Advertisements for Daylo had previously
stressed possible uses for the product, but the prize contest’s “subtly worked out purpose,”
according to Burdick, was “to get the public to work along the same lines for themselves […].”84 In
the case of another product, a battery produced by Gould Storage, a contest had been used to place
the process of spreading the word entirely in the hands of consumers. Whereas the company
deemed it had quite successfully conveyed the arguments for purchasing the product in previous
campaigns, this had been done “entirely form the angle of its own ‘say-so.’” The purpose of holding
a contest, by contrast, was to “drive home the sales point from the opposite end - by getting actual
users to talk.”85
The 1923 Yeast for Health prize contest was structured along these lines. According to a
retrospective analysis of the contest, its purpose was primarily to “create a lot of new interest and
enthusiasm in Fleischmann’s Yeast for Health - to get people talking about it, wondering whether it
wouldn’t be good for them too.” There was a second objective, one that would help the company let
their future advertisement be guided much more by consumer priorities, and that was “to find out
just what people had been eating Fleischmann’s Yeast for.”86 Through the J. Walter Thompson
agency, the company had been gathering data on exactly this question through a number of
consumer investigations, mail questionnaires, and interviews with yeast dealers prior to the contest.
Such investigations used the addresses of people who had previously mailed to the company to
request a booklet on Yeast For Health.87 A consumer questionnaire conducted in 1923, for example,

84

Burdick, 76.

85

Burdick, 76.

Fleischmann Publicity Story for Editor and Publisher, “The Story of the Fleischmann ‘Yeast for Health
Contest,’ Information Center Records, Box 2 (Accounts), Folder 6 (Prizes, Contests 1923-1934).
86

Statistical Department, “The Fleischmann Yeast Investigation (Questionnaire by mail),” July 1923, 16mm
Microfilms, Reel 55-1, JWT Archives, 1.
87

266

asked if, how, and how long consumers had eaten yeast, for which purpose (“for its food value” or
“to correct some particular ailment”), and if they had discontinued its use and why. The
questionnaire contained an open-ended question with regard to yeast use for particular ailments. In
contrast to later questionnaires, which listed those conditions established as most frequent through
previous consumer investigations, users were free to name their own conditions. These were later
grouped by the company, using the terms articulated by consumers wherever possible. The most
common ailments (eighty-four percent) mentioned were “pimples and boils, constipation,
indigestion and stomach trouble, blood impurities, thinness, and general run down condition,”
reflecting the general message of advertisement copy. The report also listed backache, biliousness,
and a number of other ailments among the motivations users had expressed for taking yeast,
suggesting that some users were also deviating from advertisement messages.
Whereas questionnaires about consumer uses had largely been used to help the company
confirm the success of advertisement copy and calibrate its target market, a contest would put the
range of uses by other consumers front and center, and thereby inspire other users to engage in the
creative exercise of devising new and personal uses for yeast. On July 15th 1924, the first
announcements of the contest appeared in all magazines and newspapers which had been carrying
Fleischmann’s Yeast advertisements previously.88 Titled, “The Greatest Health Contest ever held,”
the announcement promised $5,000 in prizes for the best 300-word reports on “What Fleischmann’s
Yeast has done for you….” The text of the announcement briefly recapped the main benefits of the
product supposedly shown by science, but it went on to solicit the consumer’s take. “Proved by
science - popular with millions - we know that,” boasted the announcement. “But we want to know
more. We want to know just what it has done for you.” The goal, the ad explained, was for consumers
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to tell “their own story in their own way.”89 Participants had to write to the company to request a
contest form, which doubled as the official paper on which all essays had to be written. The use of a
special form was meant to facilitate judging the essays and to compel consumers to sign a release of
their statements for further use through the company.90 Over 25,000 requests for forms reached the
agency, in addition to essays sent directly and not written on the required paper. Once the essays
were received, they were scanned for irregularities leading to exclusion for consideration (submitting
the essay too late or not using the required form, ink or typewriter to compose them), leaving the
agency with a total of 8202 regular essays. These were then sorted into piles of 50 and read
individually by agency employees. The employees were charged to mark essays according to whether
they were written by a man or a woman, and according to the class of ailment described. The
assigned categories of ailments were based on previous categorizations used in advertisements,
including constipation, skin trouble, stomach trouble, general run-down condition, and
miscellaneous. Of the 8202 letters, a total of 1950 referred to constipation, while a further 1879
described stomach troubles, making digestive troubles by far the largest category of uses. 1790
letters discussed what the company had termed “run down condition,” while skin trouble was
described by a further 1720 letter writers. A substantial number of 863 letters had to be grouped
under “miscellaneous” uses.91 Over the course of subsequent prize contests conducted by the
agency for Fleischmann’s Yeast, they would develop set criteria by which to judge the value of prize
entries, including “conviction” (the story had to sound sincere), “interest” (the best essays had
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“some local color), “pictorial quality,” (the potential of the story to be turned into an ”interesting
illustration” and a “doctor’s recommendation” of yeast mentioned in the story.92 For the 1923
contest however, winners were simply chosen according to a score system by which each individual
reader would give a numerical score to determine the “best” essays.93 The winners’ names and
addresses were published in the usual magazines and newspapers used by the company, alongside
photographs of winners of the first three prizes.
Following the contest, the agency conducted a thorough analysis of the contest itself and the
essays submitted, including some 2000 letters which had been excluded from consideration as prize
winners. The agency was particularly interested in learning about “all the ailments written about that
do not come under consideration under the first 4 headings, namely constipation, skin trouble,
stomach trouble, general run-down condition.”94 In the instruction to tabulate these ailments, J.
Walter Thompson agent A.F. Campbell asked his staff to note “that ‘ailments’ is not all inclusive and
that ‘uses’ is a larger term, as some people used yeast for home brew, for making bread and so
on.”95 He insisted that it was important to know “the number of men and number of women who
wrote about the use of yeast for each specific thing, such as fallen arches, rheumatism, epilepsy;” in
addition, he requested listing separately “the replies from all people who used yeast as a face pack, or
in any way as an external application,” as well as “all replies from people who write about
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experiences in feeding yeast to poultry or animals.”96 The readers were to keep an open mind about
potential other uses previously not considered in the context of yeast; “If, in reading over the
letters,” Campbell instructed,” you find any other use of yeast which seems to be very interesting,
will you please set aside those letters in a similar pile.”97 Even though the contest itself had required
a considerable amount of work on the part of the agency, in the course of which every letter had
been read by at least one person, Campbell considered it necessary to go through all letters a second
time. The initial classification into groups of ailments, Campbell explained, had been made “on the
basis of the ailment or use given the most importance by the writer of the letter.”98 However, many
writers had discussed more than one use of yeast, and these additional uses were not captured
sufficiently in the initial disease groupings made by the contest judges.
The existence of “supplementary uses,” as one report put it, suggested that users were not
only imaginative but also willing to use yeast for several purposes at once. This indicated a promising
strategy for broadening the market for yeast and at the same time commit users to more frequent
and longterm use of the product. It was, in short, a strategy to overcome the specific challenges
posed by yeast. As one 1924 report on the campaign lamented, “[i]n comparatively few cases are
resistances encountered so strong and so numerous as in the case of yeast. Not only is it a product
which today in most city households is not ordinarily bought at all - so that an entirely new habit
must be created, but the taste itself is unpleasant. It is not enough therefore, to overcome the
consumer’s natural skepticism - conviction must be made strong enough to carry him over a fairly
lengthy period.”99 A campaign which amplified what seemed like the natural inclination of
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consumers, to adopt its use for additional troubles that arose once they had begun taking it,
promised to create just such a conviction. Showcasing how consumers had used yeast for a wide
range of problems would also alleviate the unwanted side effects of the previous advertising
campaign, which had over-emphasized the dangers of specific conditions.

“Pictures of Health”100
The aims of this campaign were twofold: to create a “permanent conviction through self-selling,” in
the words of Burdick, and to consolidate the consumer market by blurring the boundaries between
indications.101
In order to allow consumer stories to dominate the advertisements, the agency reduced the
information about Fleischmann’s Yeast to a small column, populating the rest of the page with user
narratives. Placed primarily in magazines, the ads were consciously designed to emulate magazine
articles. Headlines were written to “compete with editorial matter,” using a special type which was
“designed also to carry out this effect.”102 To increase the appeal of the stories, the agency had
“decided to illustrate each advertisement photographically, both to gain an added appearance of
reality, and to compete in interest with the editorial pages of the rotogravure sections of the
newspapers.” Much emphasis was placed on high quality photographs; “[t]he photographers we
used,” reflected the campaign report, “were to be the best in the country - no pains were spared to
produce a really impressive and realistic photographic page.”103 Photographs would be key, in the
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eyes of the agency, to “have these picture pages look like real people.”104 To this end, the ads even
displayed the real names and addresses of the essay writers whose stories were being featured. The
rules of the contest had required all participants to sign a release for their name, address and story to
be used by the Fleischmann Company in the future. Still, the agency aimed for “[t]he whole tone and
appearance of the campaign” to be “one of dignity.”
The content of the advertisements reflected this emphasis on creating a sense of closeness
between magazine readers and yeast users depicted in advertisements. Headlines emphasized that
these were ordinary people, people every reader might have come across in their daily lives. “You
know such people,” “People you might know,” or “They might be your neighbors,” proclaimed the
headlines of advertisements.105 The photos depicted white, middle to upper class men, women and
children. While the stories underneath the photographs told stories of salvation from a state of
suboptimal health, the images themselves depicted activity, professionalism and vigor. Some subjects
were depicted in their professional clothes, including a nurse, an office clerk, and a marine officer.
Others were seen performing sports and activities of leisure. Most images conformed to traditional
gender norms, depicting women cooking, gardening, and playing with their children, and men
shooting, hunting and fishing. Some images, however, portrayed more unconventional activities for
women, such as playing tennis or rowing, while others simply depicted women wearing stylish
clothes, suggesting an appeal to upper class leisure as well as to a sense of modernity.106 Such
depictions evoked an exclusive club of capable, active men and women, who were “in the know”
about a small trick to successful life. Headlines such as “What everybody knows,” “All around you
people know this secret,” “A story told by thousands,” conveyed the sense of a shared community
104
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of users with special knowledge.107
The second aim, to blur the boundaries between specific indications, was achieved by
emphasizing the connections between the most frequently mentioned conditions. “Lowered Vitality,
Stomach Troubles, Constipation, Skin Disorders” were “Kindred Ills,” declared the headline of one
advertisement, all treatable through one simple food.108 Testimonials attested to the common
simultaneous struggle with these conditions. A “chronic sufferer of constipation” was also cured
from headaches, his body was “all cleared up from pimples and all other eruptions of the skin,” and
relieved from [t]hat dull, hazy and dizzy feeling that used to pass over me several times a day and
ruin my life […].”109 A young woman depicted in an elegant dress reported having suffered from
“an eruption of boils” just before her marriage. Taking “the blessed little sandwich” of
Fleischmann’s Yeast had not only cleared her skin but gave her “strength and vitality,” according to
the ad.110 One ad also featured a series of questions to ascertain whether consumers suffered from
that peculiar complex of symptoms which the campaign tried to promote. “Can you answer ‘Yes’?”
asked the ad; “Does your body eliminate its wastes properly? Is it free from digestive and skin
disorders? Has it the strength, the energy you need?”111 By asking consumers to check for these
symptoms, the ads also invited them to equate “Better Health” specifically with “Freedom from
constipation, skin and stomach troubles” and “abounding vitality.”112 These were “the common
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ills,” as one ad suggested, but they were no less a “danger” that needed to be taken seriously.113 By
depicting health as the outcome of actions and decisions taken by common people, who were all ‘in
the know’ about the common signals of ill-health, and knew what to do about them, the campaign
also painted health as a sign of easily achievable success. “Health you admire,” was the title of a
typical ad depicting successful, active, healthy users of yeast.114 “The Success Story of Thousands,”
was the title of another similarly unsubtle ad.115 The campaign, then, was not only selling consumers
a product which they had learned to appreciate, but attempted to instill in them a zest for new
habits, a desire to practice “The Glorious Art of Being Well.”116

“It needs more emotional appeal” - broadening the market for yeast117
“All about are daily examples of new business leaders created by the force of advertising. These men succeeded largely
because they had vision—broad vision, hopeful vision, unquenchable vision. The kind of vision which realizes that
advertising is no longer the tail of business, but has become the head—the eyes that look ever forward, the brain that
keeps the onward course, straight and sure. The kind of vision, in brief, that appreciates advertising for what it really
is—the greatest force in the world.”118
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people who they felt used Fleischmann’s Yeast insufficiently - educated people with a strong belief
in science. They chose readers of the New York Times and the New York Herald-Tribune to represent
that group. 102 people were asked to comment on the product and on the current advertisement
strategy used to sell it. The result confirmed the poor opinions of this group towards the product.
Partly, the summarizing report explained, this was a natural consequence of the high educational
status of the selected group. “Criticism,” the report explained, “implies more reflection, more
discrimination, more experience and judgment. Therefore, it is indicative of the high level of
intelligence of those readers that a greater number of negative than positive replies appeared.”119
The company also identified two main reasons for the skepticism of this group which had
implications for the marketing of the product more broadly. The first was a strong belief in the
orthodox institutions of scientific medicine, paired with a distrust of “homeopathic” cures or home
remedies. Lay expertise in the form of consumer testimonials, the agency judged, were therefore
useless to convince this group. “The people interviewed,” the report insisted, “constitute that part of
the public least influenced by the reported experiences of satisfied customers. They constitute the
part of the public most opposed to medical treatment at home, the part most susceptible of
conviction through scientific data.”120 The other reason articulated by a majority of people
interviewed was, simply, that they did not need the product. This was partly a result of the first
problem. Consumers had been taught so well to accept the sharp demarcation between credible
medical practice and ‘quackery’ that they saw no reason to consult anyone but a doctor, and
consume nothing but medicine, in case of illness. According to the report, this was aggravated by
the successful reframing of digestive disease around autotoxins, in which Fleischmann’s Yeast had
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played a role, and from which it had benefitted initially. Thanks, in part, to public health education
and aggressive advertising, constipation was now widely understood as a potentially grave illness, a
“stasis” which could lead to inner poisoning, and therefore required immediate expert attention and
powerful medical treatments. Quipped the report, “I mean, people become frightened at their
condition and rush to strong purgatives to get quick relief, because they have been taught to believe
that intestinal stasis invariably means intestinal toxesis and that if their bowels fail to function, their
whole system is being flooded with poisons.”121 This understanding of constipation was at odds
with the way that yeast’s operating mechanism had been represented to consumers. “Fresh Yeast,
which we say works mildly, slowly, gently, does not seem to be a very useful remedy to a man who
has a splitting headache and who thinks it is because his system is clogged with poisons,” the report
remarked drily.
Luckily, the authors supposed, something could be done about both objections, by “working
along new and different lines.” The strong belief in science would be supported by doubling down
on the “use of our scientific material, properly dramatized […].” The lines of the report brimmed
with the same ardent faith in scientific medicine as the authors ascribed to their consumers.
Showcasing scientific messages more prominently would simply constitute “better evidence than a
letter from the satisfied user - the evidence of impartial scientific investigation.” This appeal, the
authors concluded, would “dispose of those who still think yeast for health is a fad. It affords
unimpeachable evidence to the contrary.”122 At the same time, the report insisted, the product
ought not to be lumped together with “homeopathic medicine,” nor should it claim to be a
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medicine. Advertisement copy had to reflect, in other words, “what yeast for health is and is not.”123
In what borders on an exercise in autosuggestion, the report insisted,
“Yeast is a corrective food. Yeast is not a medicine, whether prescribed at home or by the physician.
When people need a doctor, let them go to the doctor by all means. The place of yeast is to prevent
chronic conditions from developing and to combat conditions before they become dangerous.”124

For the product to be able to occupy this niche, it required a corresponding condition to treat, one
that was not threatening enough to require medical assistance or medical treatments, but that was
still distinct enough to provide grounds for intervention. The need for taking the product, which
consumers had indicated they didn’t feel, had to be created to correspond with the particular market
position the product occupied - adjacent to, but not congruent with, the medical market and the
market for healthy eating.
This need would be encapsulated by a new definition of constipation. “As for the argument
‘But I don’t need it’,” explained the report, “the task here is to open the understanding of people
generally to the fact that constipation is a word with a very wide meaning. It doesn’t mean just bowel
stoppage. It may mean lateness or incomplete elimination, and its signs and symbols are myriad –
headache, dizziness, lassitude, ‘blue spells’, coated tongue, loss of appetite.”125 In order to thus
broaden the meaning of constipation, agents suggested relying not only on framing the notion of
constipation in a certain light to consumers, but encouraging scientific theories which ran contrary
to the autointoxication theory, and which promised to be most conducive to creating a broad
market. “Fortunately for us,” the authors of the report explained, “the poison idea is still only a
hypothesis, a hypothesis supported by considerable evidence, it is true, but one still vigorously
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debated, and one challenged by very sane and competent investigators.” These “sane and competent
investigators” had espoused a view of digestion which emphasized the relationship between
digestive troubles and “the psychic factor,” and which considered digestive disease to be mostly a
mechanical rather than a chemical pathophysiological process. This view was very favorable to the
advertising goals of the company, in the eyes of the authors. “[T]he mechanical explanation makes it
easier to take a wholesome view of the subject,” they suggested. “It helps us because it proposes a
rational, natural remedy through control of the dietary.”126
In order to drive home their point, the agency had already begun to “include some deference
to the newer mechanical view,” and included language to “emphasize food, not drugs, as the means
of handling stasis,” in their advertisements in medical journals.127 But the challenge persisted, not
least because the autointoxication view had been so successfully communicated, not only to patients,
but also to physicians, whose “knowledge of foods usually antedates the whole modern study of
nutrition,” in the opinion of the advertisers, while the lay public still held “firmly to the idea of
laxatives.”128 The product thus required a new “line of attack,” according to the report, one that
brought people’s quotidian worries, fears and minor physical complaints firmly under the umbrella
of constipation. The report suggested that,
We should sympathize with the people in their ailments, enter into their unhappy experiences in an
understanding way, saying that the symptoms are real, because they have a physical cause which can be
got at and removed. We have already spent millions of dollars to teach the public that yeast is a food, so
the skeleton should be:
You have headaches.
There is a physical cause constipation.
Science now meets constipation
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with a new technique – control of the dietary.
Your remedy, proper eating –
with yeast as an accessory food.129

By inserting such a “strong emotional element” into future campaigns, the authors supposed, the
market could be considerably broadened. “[S]ympathizing with people in their ills and urging them
to do one little thing which would make life yield them the joy it ought to,” they concluded, “is
calculated to break up inertia and bring in the ones who say ‘I don’t need it.’”130
By 1928, this plan had already been implemented. Advertisements now suggested trivial
physical complaints and non-physical symptoms such as “Unpleasant Breath .. Headaches ..
Depression .. Lack of Energy .. Bad Skin .. Indigestion” as belonging under the broad umbrella of
constipation. “Such Symptoms as these are warnings…” proclaimed the title of one ad.131
Irritability, not eating right, lashing out, were all just examples of “what constipation does to
people,” claimed another. There was no escaping the condition. “[W]e all come to it - sooner or
later!” prophesied the ad.132 Ads therefore stressed regular consumption to all.
Ads continued to feature consumer stories, but these were now almost entirely focused on
non-physical complaints. A writer from New York City, for example, had taken it for writer’s block,
triggered by meeting the subject of the biography he had been working on. “My colossal and
seemingly endless task is a drain on my vitality,” he complained. “I find that eating several cakes of
Fleischmann’s Yeast every day fortifies me and gives me the needed stamina for my writing.”133 A
young college student had needed to take yeast after engaging too much in college Life. “There are
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so many things doing at college, one hates to miss any of them. But I overdid it. Too many parties,
added to studies, ended in my having to go to bed for a week - completely run down.”134 A woman
from Long Beach, California, “became almost frantic” when her “health began to go back on” her
because she could not delegate any of her work to others. According to the advertisements,
constipation was to blame for these troubles. “At the root for of all these ills,” the ads declared,
“generally lies an unhealthy condition of the intestinal tract. Fleischmann’s Yeast corrects this
condition.”135
Ads also doubled down on the distinction between yeast and medicines, but not, this time,
to avoid criticism and possible censorship from the medical profession, but to broaden the spectrum
of both, yeast users and yeast use. Ads therefore emphasized the mildness and entirely physiological
pathway of yeast’s mode of operating. “Yeast is a pure, corrective food, every bit as fresh as any
vegetable straight from the garden,” many ads suggested. Yeast operated on the body by increasing
“the flow of digestive juices in the stomach, so rendering the digestion of other foods easier.” Yeast
was also simply a cleansing intestinal remedy, promoting “Inner Hygiene,” in the words of James
Whorton, both physically and emotionally.136 “To keep your colon clean and healthy,” the ads
therefore insisted, “you should eat yeast regularly.” Three cakes a day, one before each meal, was the
recommended dose of yeast, to be taken dissolved in water, plain, “or any other way you like.”137
While previous campaigns had also featured instructions on how often and how to take yeast, they
had been included with a view to helping people overcome their natural aversion to an unfamiliar
cake. The emphasis on regularity, and the nonchalant recommendation to simply eat or drink yeast
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according to one’s preference in the 1928 campaign reflected its overall goal to broaden and
normalize the use of yeast, so as to considerably stretch the consumer market for its use.

Conclusion
Fleischmann’s Yeast highlights a significant shift in the relationship between scientific research and
the development of a nutritional consumer product. For the products discussed in previous
chapters, the experimental focus lay largely in the properties and mechanism of the products and in
determining their effects on bodies. The products’ indications and therapeutic uses, that is, the
interventions they were imagined to perform at a given historical moment, were articulated in a joint
process of scientific and cultural reasoning and grappling. This process shaped how the products
were advocated for and promoted. For Fleischmann’s Yeast, by contrast, the experimental focus was
on the advertising itself. The small, rectangular cake in its characteristic yellow tin foil remained
remarkably stable throughout its long and tumultuous career as a consumer product, while almost all
creative and investigative energy went into making it legible in ever newly configured commercial
and scientific spaces.
The story of how Fleischmann’s Yeast became a health food, then, is even less a story of
crafting a nutritional food in the laboratory, and subsequently propelling it into the world through
educational and promotional efforts, than the previous case studies. The story of how Fleischmann’s
Yeast for Health was made is the story of its marketing. Rather than determining its scientific merit,
the physiological mechanisms through which it acted on the body became part of the marketing
experiment.
Fleischmann’s Yeast also reflects the culmination of the process by which a producercentered economy was gradually supplanted by a consumer society, with women as core players. In a
context of increasingly consolidated and revered medical and scientific authority, the changing
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marketing strategies used by the Fleischmann company and the J. Walter Thompson agency
illustrate how this transition was also accompanied by complex re-appraisals of forms of evidence
and expertise. The turn to celebrating consumer evidence seems much more central than vitamins,
in propelling the campaign to success. But even more importantly, the changing marketing strategies
determined the medical and scientific definitions of the product, and materially shaped the notions
of health and disease the product was intervening in. Rather than serve as an example of a historical
moment when scientific authority became a crucial factor in selling a product, it rather marks the
precise moment when science became increasingly less necessary to sell the peculiar kinds of
products which had, over the course of a century, successfully nested themselves at the margins of
scientific medicine.
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Conclusion:
The After Party

What we are most
easily seduced by must
tell us something
about ourselves, but what
if it tells us only
about everyone else?
Jana Prikryl, “Ars Poetica,” The After Party

Food talks.

It ‘tells us something.’

The nutritional products displayed in our imaginary exhibit, I claimed in the introduction to this
dissertation, ‘tell us something’ about modern food. But when I first began to work on this topic, I
had imagined curating quite a different exhibition. I had stumbled across a 1930s history of the
infant welfare movement, which mentioned the use of branded infant foods. Intrigued, I began to
sleuth, and discovered that as early as 1884, such products were referred to collectively by terms
such as ‘special foods,’ ‘patent foods,’ or ‘medicinal foods.’ I thought I had come across a precursor
category to a group of products I recognized in the present that claimed to be more than food, but
not quite medicine. Contemporary terms seemed to suggest the ontology of such a category –
nutraceuticals, dietary supplements, functional foods, health foods – and I ventured to write its
history.
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In selecting suitable case studies, then, I initially sought to find products which would help
me understand the emergence of this category. In order to do so, I needed first to delineate precisely
the kind of product I would trace the history of. But it soon became evident that it was not at all
clear what I was writing my dissertation about. Working towards a definition, what to include and
what to exclude, turned out to be more challenging than I had anticipated. Some distinctions seemed
easy at first: I was not going to write about broccoli or kale, only about products which explicitly
claimed to possess some kind of benefit in addition to their ‘food value,’ and had been modified in
some way from their ‘natural’ state. But I quickly discovered that it was near impossible to draw a
boundary around such a category. Would I include products that claimed to prevent disease and
exclude those which merely promised to “maintain health”? Would I consider ‘fortified’ cereals but
not non-fortified whole-grain cereals, which carried the seal of approval of the American Heart
Association? What about foods made for special dietary requirements such as gluten-free or diabetic
foods? And in light of categories like ‘superfoods’ and ‘functional foods,’ what exactly were my
reasons for not including kale and broccoli after all?
A literature review of such products and the terms coined to describe them did not help
much. The term ‘nutraceutical,’ for instance, was sometimes used as an umbrella term under which
other subcategories, such as functional foods or dietary supplements, were subsumed; while in other
instances the words nutraceuticals and functional foods were used interchangeably. Attempts to
distinguish between groups of products, and to determine why they needed to be understood
differently to either food or medicine, only highlighted the inconsistencies between definitions. The
Academy of Nutrition and Dietetics, a US organization of food and nutrition professionals, released
a consensus paper in 2013, which sought to distinguish between nutraceuticals and functional foods
on the basis of the form in which they were consumed. Nutraceuticals, the paper claimed, could
refer to “nearly any bioactive component that delivers a health benefit, commonly in supplement
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form,” while functional foods were “only in food form.”1 This contrasts with the US government
definition of dietary supplements, in which a food ingredient can also be considered a functional
food, and administered in capsule or tablet form. At the same time, dietary supplements also include
products not administered in pill form, such as chamomile tea. Other attempts to distinguish
between what ought to be included in a category of products beyond ‘simple’ foods were based on
the intended purpose of their use. Food policy analysts No-Seong Kwak and David Jukes claimed
that “[w]hereas the prevention and treatment of disease are relevant to nutraceuticals, only reduction
of disease, not the prevention and treatment of disease, is involved with functional foods.”2 The
consensus paper of the Academy of Nutrition and Dietetics, by contrast, distinguished between a
medical food and a functional food because only the former was “administered by a physician for
management of a condition or disease.” 3 Pharmaceutical scientist Ekta Kalra has even suggested
that “a functional food for one consumer can act as a nutraceutical for another consumer,” based on
whether the food is simply “cooked or prepared using ‘scientific intelligence’” (functional food) or
whether it “aids in the prevention and/or treatment of disease(s) and/or disorder(s) other than
anemia” (nutraceutical).4 There seemed to be no clear basis upon which to identify a single category
of products at once sufficiently distinct from ‘proper’ medicines and from ‘regular’ foods.
By seeking to understand how scientists, dieticians, and industry agents had tried to define
products that were different from food in the recent past, I had become witness to their attempts to
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define and stabilize what a food is. They conceptualized foods’ ‘natural’ mode of operation, and
determined how that was, or was not, captured by the products they tried to define.
What these exercises in definition and delineation were seeking to establish, then, was less
the true nature of the distinction between one kind of product from another, but the ontology of the
category as a whole - a category that exists outside the realms of both food and medicine, and at the
same time, forms part of them. By proposing the existence of any such category meant
conceptualizing food and medicine as located on a continuum, with a grey zone between them,
rather than as fundamentally different entities requiring different sets of regulatory norms and
evidentiary standards. Whether or not different subgroups of this grey zone were situated slightly
more to one side or another – through their intended purpose, resemblance to traditional forms of
ingestion, or the location of their administration – they all inhabited a common space construed as
existing in between the edible and the medicinal, the everyday and the esoteric, the cultural and the
scientific. The term ‘nutraceutical’ was created precisely to suggest the existence of a category of foods
which had been scientifically proven to be effective. It was coined by Stephen DeFelice, and promoted
by his Foundation for Innovation in Medicine (FIM), as a broad parent category, encompassing
virtually every other subcategory on the food-medicine spectrum, from “isolated nutrients, dietary
supplements and diets to genetically engineered ‘designer’ foods, herbal products and processed
foods such as cereals, soups and beverages.”5 For DeFelice, the crucial difference between a
nutraceutical and a food was that the former had been shown to have a “clinical benefit, both in the
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prevention and the treatment of disease.” 6 Nutraceuticals, to DeFelice, were slightly more scientific
versions of the familiar, culturally and empirically known entity of food.
While being placed in proximity to scientific standards of efficacy, nutraceuticals were at the
same time fashioned as belonging to an ‘alternative’ realm adjacent to science and medicine.
Through their association with science and food, with medicine and alternative medicine, they
combined an aura of self-evident safety (after all, we eat food all the time) with the glow of scientific
efficacy. DeFelice’s insistence on proofs for nutraceuticals’ clinical benefit was not a call for
nutritional products to be regulated as strictly as pharmaceuticals, however; in fact, the FIM has
repeatedly insisted that such a measure would stifle any inclination companies might have to invest
in research. Using this latter argument, DeFelice and his FIM drafted the so-called Nutraceuticals
Research and Education Act (NREA) in 1999, calling for a special regulatory category for
nutraceuticals. According to the FIM website, the Act failed due to “little interest from any segment
of the health sector,” but the institute still plans to “renew its efforts if the appropriate time
arrives.”7
This dissertation then could not possibly start, or end, with a definition of its object of study.
Defining any category of products on a continuum between food and medicine, and then writing its
history, would reify its ontology, and thereby replicate attempts of the nutraceutical industry to
create just such an in-between category for marketing purposes and to avoid stricter regulations.
Rather, by juxtaposing the four specimens in our imaginary exhibit, I have attempted to interrogate
past scientific and commercial enterprises of nutritional product creation, and by doing so, allow the
characteristics of the space they inhabit to emerge historically. For the same reasons, commercial
Nutrition Stymied: The Nutraceutical Solution. Plenary Lecture by Stephen DeFelice to the XXV National Congress of the
Italian Chemical Society, SCI The University of Calabria Sept. 2014, 2014,
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nutritional products cannot adequately be grasped by examining them through the lenses of
scientific knowledge ‘in transit’ or alternative medicine. Interpretations of commercial nutritional
products as vehicles of scientific knowledge, as alternative remedies, or as evidence of the growing
‘scientization’ of society, are all valid. But they still exist within a conception of such products as
extensions of the realm of science, as examples of the permeation of the cultural realm of food by
the ‘scientific.’
Instead, what commercial nutritional products reveal is the nature of the ‘scientific’ as
fundamentally shaped by the economic and commercial contexts in which the products existed. In
other words, if products displayed increasingly ‘scientific’ notions of food, these notions were
articulated in dialogue with changing economic imperatives of production and consumption, forging
historically specific epistemological cultures, with products at the center. According to their creators
and admirers, products maximized economic and agricultural waste, promoted individual thrift, and
stimulated consumers to consume. Their imagined mechanisms of operation contained not only
imperial, liberal, and social Darwinist visions of production and consumption, but the underlying
racial, social, and gendered assumptions embedded within them. By designating their mechanisms
simply as more scientific understandings of food, we are at risk of overlooking those underlying
prejudices.
As a result of this proximity of nutrition science research to contexts of consumption and
production of edible consumables, ways of knowing food were gradually reshaped in the image of
‘product.’ Structures of the body were probed for their economic potential, while natural resources
were ‘processed’ and commodified in service of more economically nourished bodies. Physiological
mechanisms of the body were imitated and rebuilt through products; entire life processes were
located in the content of edible matter through the creation of extracts, and augmented in their
function through the manufacture of concentrates. Products contained and outsourced body matter,
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and thereby forced attention on the nature of nourishing material as product content; foods’
nutritional value needed to be understood in relation to the physical and spatial dimensions of their
product packagings, routes of transportation, and the global map of product circulation. The
nutritional understanding of food was recast in terms of its role in the global production economy
and its function in the bodies of consuming subjects.
The central role products played from the beginning in the nutritional scientific project
fundamentally transformed the character of that enterprise. Nutrition science developed in response
to a growing awareness of the crucial role nutrition plays in health and disease. At its inception, it
briefly seemed like it might become an opportunity to highlight the fundamentally social nature of
health and disease, and to approach the underlying social and economic challenges through broadly
conceived structural intervention. Instead, nutrition science rallied increasingly around nutritional
products, and around a product-centric conception of food.8 Products were designed as magic
bullets to solve complex economic and social problems, whose deeply structural nature the products
contributed to obscure.9 By reconstructing these underlying problems from the products themselves,
I have suggested that products were instrumental in not only masking but reconfiguring the
underlying problems which led to their creation.
The products displayed in our imaginary exhibit, then, tell us something about modern food
more broadly because we have come to approach all foods, not just specific products, in terms of
their function; by extension, we have come to consider all food as product. We do not eat more
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‘scientifically’ but more ‘economically.’ We have branded the natural, while at the same time
naturalizing the product (created through alteration and labor) that is food.

***

Food talks.

It makes claims on us, to us; it promises, seduces. Food has become an interlocutor.

But the way food “tells us something” today is very different from the way food was “telling” in an
Early Modern conception of food. Food revealed itself immediately to Early Modern eaters, it was
directly accessible to the senses. By experiencing food sensually, Early Modern eaters came to know
food. Food’s taste signaled a mutual agreement with the body it was assimilated into. Its perceptible
qualities – its hotness, coldness, dryness, moisture – indicated how it would interact with the body.
Its kind – its animal or vegetable nature, its age, state of ripeness, geographical origin – suggested
how closely related it was to the nature of the eater, and how easily it would be digested. The
relationship between food and eating bodies was thus marked by continuity in the Early Modern
period. Through food, the eater was embedded in a cosmological cycle of metamorphosis, in which
inorganic beings changed their nature into organic beings and back into inorganic matter by way of a
transubstantiating digestion. The eating body was ‘grotesque,’ in the sense described by literary
theorist Mikhail Bakhtin; it was connected to its surroundings through its orifices and convexities; it
merged with the world and other bodies. It was embedded in the carnivalesque, a place of direct
experience, an event not seen by, but lived by, the people. Food, in the past, did not talk at people, it
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was experienced and sensed; it formed an extension of their bodies, which could be grasped with the
same sensual arsenal used to know the self and the world – it was telling.
Modern food talks. It has become an other which conveys a message. Its nature, its
properties, its essence, are no longer directly accessible to us. They are conveyed through language,
through claims. We know food by the ways in which it claims to operate, the effect it proposes to
have on us, and the content it promises to possess. Commercial nutritional products are particularly
ostentatious about the ways in which they operate on bodies, but all food has come to be known to
us through its claimed nutritional mechanisms – all food is known to us as product. Kale and broccoli
are no different from vitamin pills in that we know them through what they claim to contain, how
they promise to operate. Article after article teaches us that wine contains antioxidants, salmon is a
rich source of omega-3 fatty acids, fennel stimulates digestion.
The products examined in this dissertation bear witness to the process by which foods have
become known to us through claims made about them by others. The advent of nutrition science
marks the beginning of a way of investigating food in which the senses were no longer trusted as a
means of providing truth about the nature of nourishment, in which the natural world no longer
served as a normative template for understanding the laws governing nutrition. In their desire to
stretch the world’s natural resources and cheat the natural limits of productive bodies, food experts
took sight of the eating body in new ways, and articulated new theories about how it was operated
on through food. By way of their laboratory techniques, their economic concerns, their imperial
motives, their religious fervor, and through their engagement with products, they broke down old
cosmological nutritional hierarchies, searched for new rational ways of relating food to bodies. They
saw no fundamental distinction between processes observed in the laboratory and in the natural
world, or between phenomena, occurring outside and inside the body. There was no vitalizing,
transubstantiating digestive barrier separating life from non-life. Chemical extraction, artificial
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digestion, and physiological experiments on living animals, they believed, could reveal the true
nature of food and its interaction with the human body.
Such methods, however, were inaccessible to lay eaters, and the workings of the eating body
became increasingly occult. The articulation of mechanisms by which food operated on bodies was
thus linked to food’s emergence as an imperial commodity, as a matter of national security and
prosperity, as a public health technology, and as a consumer good. As food and the eating body
became a plane of state and marketing intervention, a cog in the machinery of political economy,
public health, and the market, the esoteric connections drawn between laboratory techniques and
living bodies had to be made explicit. For citizens to become compliant eating subjects in service of
the National Health, they needed to be educated about how foods nourished so that they could
select the foods which nourished best. For consumers to purchase goods that might optimize their
digestions or help them learn to calibrate their palates, they needed to understand their claims to
efficacy.
Educational texts and campaigns of scientific nutritional theories and advertisements of
nutritional products therefore fulfilled a similar function, at least in part. They conveyed new ideas,
devised elsewhere, not so much about how food nourished but how food ought to nourish. Close
collaboration between science and business made sense in a “consumer republic” where
consumption was increasingly seen as an important democratic purpose and as a crucial means to
achieve national prosperity.10 Nutritional consumer products emerged together with a culture of
expert evaluation of consumer goods, performed by domestic economists, scientists, and
physicians.11 These experts were happy to recommend products and to educate consumers to

Lizabeth Cohen, A Consumers’ Republic: The Politics of Mass Consumption in Postwar America (New York: Vintage
Books, 2003).
10

11

Goldstein, Creating Consumers.
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choose the right consumer goods. This involved a certain degree of facilitating lay understandings of
esoteric scientific knowledge, translating scientific terminology and concepts into easily accessible
ideas by drawing on familiar metaphors. Experts willingly collaborated with the producers of
consumer products and with popular media to spread these ideas. In turn, producers deferred to
expert authority, and attempted to work within the rules of knowledge production and circulation
that the scientific community explicitly and implicitly endorsed.
But expert recommendations limit the market. Even if experts facilitated access to some
nutritional products, they restricted the success of others. Companies therefore began to produce
not only more and more ‘alternative’ products, but also ‘alternative’ ways of knowing. Whereas the
creators of Gail Borden’s Meat Biscuit stressed the biscuit’s compliance with the orthodox medical
and nutritional scientific project, the makers of Benger’s Food, Kellogg’s Health Foods, and
Fleischmann’s Yeast also emphasized the ‘naturalness’ of their products, and contrasted them, in
different ways, with the category of physician-prescribed medicines. They offered not only new
consumer articles for self-medicating, but new ways of self-knowing, and self-evaluating the effects
of products on consumers’ bodies. By doing so, they were able to bypass the at times limiting expert
judgments of their products, and evade the growing regulatory regime of medicine and
pharmaceuticals.
At its most extreme, this involved encouraging consumers to devise their own uses for
nutritional products, to articulate their own conceptions of health and disease, and to share their
own stories of how a product had operated on them. The products were not diffusing scientific
nutritional knowledge to consumers; instead, they elevated consumer perceptions of health and food
into a shared system of knowing and a shared experience of suffering and relief. With the growing
professionalization of advertising, this trend only intensified. Previously, the product was made to fit
the anxiety; now, the anxiety was made to fit the product.
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Who speaks to us through food, then, has fundamentally shifted throughout the period
described in this dissertation, and since. Medical experts, chemists, physiologists, imperialists,
sanitary scientists, preachers, and entrepreneurs, have all sought, at different times and with differing
degrees of success, to promote their ideas about how food ought to nourish, and which problems it
ought to address. The history of nutrition science has often been written as a story of the rising
power of scientific authority over food; in the nineteenth and twentieth centuries, these accounts
suggest, food was increasingly known and spoken of scientifically. This interpretation has led some
contemporary authors to call for a return to our own voices when it comes to food. Michael Pollan
champions the importance of pleasure, common sense, and a kind of folk empiricism in evaluating
food’s goodness, while Carlo Petrini has made a plea for the reintroduction of taste in considerations
of what we ought to eat. Food, these authors suggest, should, once again, tell us about ourselves: it
should speak to us again directly through unmediated ways of knowing, and reveal our own
individual and intuitive nutritional needs.12
But rather than being dominated by scientific frameworks of evaluation, nutrition has long
been pushed to the margins of scientific oversight. The developments described in this dissertation
assert how producers of commercial nutritional products were able to present their products as
‘natural’ alternatives to conventional medical treatments, knowable through intuitive, subjective, and
individualistic modes of evaluation. The path to choosing alternatives has itself been commodified;
there is a flourishing enterprise dedicated to encouraging us to forego strictly scrutinized scientific
assessments of food, and strictly scrutinized products. Our very nostalgia for a simpler, more
autonomous eating has been turned into a marketable philosophy in the form of ‘intuitive eating’

Michael Pollan, In Defense of Food: An Eater’s Manifesto (London: Penguin, 2008); Carlo Petrini, Slow Food: The
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workshops and books, and in the form of ‘natural’ products like “raw water.” Our very intuition is
branded and sold to us as consumer product.
Even as we historicize and critique the production of nutritional scientific knowledge, we
should be careful, then, not to replicate these marketing strategies by recommending that eaters
withdraw into a space of alternative expertise and alternative products. The entanglement between
nutrition science and the interests of the food and dietary supplement industries has been rightly
pointed out by scholars, and has been a central theme of this dissertation. But it is equally important
that we draw attention to the commodification of alternative ways of knowing, which builds on the
very scholarship that so effectively critiques the production of scientific knowledge.
Historians of science and science studies scholars have drawn attention to the dangerous
implications of practices of “agnotology” in scientific knowledge production; such a deliberate
creation of ignorance, they warned, was meant to obscure and halt the coming to light of
inconvenient truths such as climate change, or the links between smoking and lung cancer. 13 The
tobacco and fossil fuel industries have learned to exploit notions of the unreliability of scientific
expertise, a critique also frequently launched at nutrition science.14 The encouragement of alternative
forms of expertise and alternative spaces of medical consumption by producers of commercial
nutritional products is part of a dangerous process of further eroding existing structures of
regulatory oversight.
The field of agnotology is too extensive to do it justice here; for key works in History of Science and STS,
see Allan Brandt, The Cigarette Century: The Rise, Fall, and Deadly Persistence of the Product That Defined America
(New York: Basic Books, 2009); Naomi Oreskes and Erik M. Conway, Merchants of Doubt: How a Handful of
Scientists Obscured the Truth on Issues from Tobacco Smoke to Global Warming (London: Bloomsbury, 2010); Robert
Proctor and Londa L. Schiebinger, eds., Agnotology: The Making and Unmaking of Ignorance (Stanford: Stanford
University Press, 2008); Jennifer L. Croissant, “Agnotology: Ignorance and Absence or Towards a Sociology
of Things That Aren’t There,” Social Epistemology 28, no. 1 (January 2, 2014): 4–25; Sanabria, “Circulating
Ignorance”; Scott Frickel, “On Missing New Orleans: Lost Knowledge and Knowledge Gaps in an Urban
Hazardscape,” Environmental History 13, no. 4 (2008): 643–50; Matthias Gross and Linsey McGoey, Routledge
International Handbook of Ignorance Studies (London: Routledge, 2015).
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The solution is not to simply return to eat ‘food’ because the truth is there is no ‘food’ for us
to return to. As scholars of current industrial food production systems have shown, the ontological
entity of something like a strawberry is the result of a complex assemblage of plant breeding, genetic
patents, labor exploitation, fumigation, and constantly shifting ecological conditions – a
stupendously fragile, unstable entity.15 Food, then, requires a high degree of maintenance and
oversight, which in turn requires hard earned expertise, not just in nutritional matters, but in matters
of agriculture, ecology, climate change, and their effect on health. Drinking “raw water” might
satisfy our longing for a lost, pristine nature, but it is not more of a ‘food,’ and certainly not more
healthful, than water which has been treated, according to careful and expensive scientific insight.
What we need, then, is not less, but more expertise; not less, but more regulatory oversight
that comes from sources other than our own intuition. The history of nutritional products shows
how certain voices became louder, while others were drowned out, in the battle of expertise over
food, which has been the central concern of this dissertation.
Perhaps it is time that food speaks to us again through those lost voices.

Julie Guthman, Wilted: Chemical Solutions and the Fragile Future of the California Strawberry Industry, work in
progress. My thanks to the author for making the manuscript available to me.
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