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Review

The history of nutritional sciences
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Human history began with the understanding of food, including what can be eaten, what cannot be eaten, and
what is beneficial for health. This is the earliest and simplest form of food nutrition for humans. The history of
nutrition, from ancient dietary habits to modern nutritional science as we know it today, is a fascinating journey
spanning thousands of years. This article provides a comprehensive overview of the development history of hu-

man nutrition.
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ANCIENT AND PREHITSTORIC NUTRITION
(BEFORE 3000 BC)

Hunter gatherer diet: Early humans consumed wild
plants, fruits, nuts, and hunting animals, leading to a high
protein, high fiber diet.

The discovery of fire (1.5 million years ago): The dis-
covery of fire made early human cooking possible.
Through cooking methods such as barbecuing, the path-
ogenic microorganisms of leftover animal flesh—
particularly in the absence of refrigeration—could be sig-
nificantly reduced, thereby lowering the risk of foodborne
illness. Additionally, cooking food can improve digestion
and nutrient absorption.

The Agricultural Revolution (10000 BC): As hunting
declined, making a living through it became increasingly
difficult. Humans began shifting towards agriculture by
introducing grains (wheat, rice, corn), dairy products, and
legumes, significantly altering the composition of their
diet. The Dadiwan site in China has discovered 8,000
year old carbonized plants of the millet of family poaceae
and rapeseed of cruciferous, proving that human agricul-
tural culture had already begun at that time.*

As early as 6000 years ago, Egyptian priests document-
ed the use of food as medicine, representing one of the
earliest known references to the dual role of food as both
nourishment and medicine in human history.?

EARLY CIVILIZATION (3000-500 BC) AND
NUTRITION
Specific dietary ingredients, foods, beverages, and plants
with pharmacological effects were employed to prevent
and treat diseases. From 600 BC to 300 AD, a system of
inductive and deductive thinking on food and health was
formed, laying the foundation for modern nutrition.

Egypt (3000 BC): Recorded use of fermented foods
(bread, beer) and herbs.®

India (1500 BC): Ayurveda describes food as medicine
and emphasizes balance (such as Charaka Samhita, one of

the fundamental texts of Ayurveda), which should be the
earliest work in the world proposing the concept of food
medicine homology.*

Greece (400 BC): Hippocrates (460-370 BC), known as
the "father of medicine", proposed to "make food your
medicine" and linked diet with health.®

The Yellow Emperor's Inner Canon (circa 200 BC)
emphasized dietary balance through the concept of yin
and yang in food. It proposed that the five grains form the
foundation of nourishment, the five fruits provide auxilia-
ry support, the five types of animal meat offer supple-
mentary benefits, and the five vegetables serve as essen-
tial fillers. When the flavors and energetic properties of
these foods are harmonized, they are believed to replenish
Jing (essence) and enhance Qi (vital energy).®

NUTRITION IN THE MIDDLE AGES (500-1500 AD)
From the 8th to the 12th century AD, Arab culture, en-
compassing Persian influence, fostered the work of prom-
inent scholars such as Avicenna (lbn Sina), Ibn al-
Battani, Maimonides, and the Jewish physician associated
with Saladin. Their collective contributions led to the
establishment of the first medical school in Europe, locat-
ed in Salerno. One of the most influential outcomes of
this period was Avicenna’s Canon of Medicine (circa
1100 AD), a comprehensive medical text that included
significant insights on food and nutrition. It is regarded as
one of the earliest printed works to systematically address
the role of diet in health.” During the Islamic Golden Age
(8-13 centuries) period, scholars like Avicenna (Arabic
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Ibn Sina, 980-1037), born in present-day Uzbekistan and
often regarded as the father of early medicine, made sig-
nificant contributions to the understanding of food diges-
tion and the properties of various foods. Avicenna, along
with his contemporaries, advanced early dietary theory by
integrating medical, philosophical, and nutritional per-
spectives. In contrast, during the same period in Europe,
monastic communities promoted dietary moderation,
while malnutrition—such as scurvy—was prevalent
among the general farming population due to limited die-
tary diversity and poor access to fresh produce. ’

THE AGE OF NUTRITIONAL EXPLORATION
(15th-18th CENTURY)

As an original and ancient philosophy of life centered on
diet and nutrition, this theory persisted throughout the
entire Renaissance period in Europe and the Enlighten-
ment period in the 18th century.® In fact, many countries
continue to preserve these ancient philosophical tradi-
tions, which have evolved into conceptual systems of
food and nutrition rooted in harmony with the natural
environment. The Greek term diaita originally meant
“way of life” or “way of existence,” reflecting the holistic
view of diet as a lifestyle rather than mere food intake.® In
Europe, it was not until modern times that the term "diet"
came to be used as a conceptual framework for food in
treatises and manuals.1%1!

Early Nutritional Theory: Santorio Santorio (1561-
1636): A Slovenian-Italian doctor, physicist, and physiol-
ogist, he was a pioneer in the study of metabolism and
medical device innovation, utilizing weight measurement
as a tool to examine metabolic processes.*?

Discovery of scurvy: James Lind (1716-1794), a Scot-
tish naval surgeon, is considered a pioneer in clinical nu-
trition and the treatment of scurvy. In 1747, he conducted
an experiment in which twelve sailors afflicted with scur-
vy were divided into six pairs, each receiving a different
dietary intervention: citrus fruits (lemons and oranges),
cider, vinegar, seawater, a mixture of garlic, mustard, and
horseradish, and barley water. The results demonstrated
that citrus fruits could both prevent and cure scurvy. This
discovery led to the later understanding that scurvy is
caused by a deficiency in vitamin C. Lind's study is re-
garded as one of the earliest examples of a randomized
controlled trial (RCT) in the field of nutrition.*

19th CENTURY - THE BIRTH OF NUTRITION
SCIENCE

The origins of modern nutrition can be traced to the early
to mid-19th century, when nutritionists developed a com-
prehensive and far-reaching understanding of their work
and its societal implications. Their writings and teachings
laid the foundation for dietetics, establishing it as an em-
pirical discipline. This advancement contributed to the
recognition of dietetics as an independent auxiliary medi-
cal profession. The first generation of physiologists, bio-
chemists, chemists, and physicians who helped shape the
field of nutrition science believed their work had the po-
tential to transform society. This view was widely em-
braced by both governments and industry. Although still a
nascent field, nutrition research spanned a broad range of
topics and had practical applications beyond mere philos-

ophy, serving as a vital tool for national health and well-
being.1*

Macronutrients: Swedish chemist Jons Jacob Berzelius
(1779-1848) and Dutch chemist and physician Gerardus
Johannes Mulder (1802-1880) studied substances such as
albumin and fibrin, discovering that they shared similar
chemical compositions. In 1838, they identified these
substances as a distinct class of biomolecules, which they
recognized as essential for life and later named pro-
teins.’>  Frangois Magendie (1783-1855), an early
French physiologist, was appointed Professor of Medicine
at the College de France in Paris in 1831. He conducted
pioneering research on the nutritional value of various
food extracts and concluded that a moderate amount of
protein is essential in the diet. His work laid the founda-
tion for the field of nutritional science.l” Justus von Lie-
big (1803-1873), often regarded as the father of German
organic chemistry, introduced the classification of macro-
nutrients—carbohydrates, fats, and proteins—in the
1840s and conducted foundational research on their me-
tabolism.*® Louis Pasteur (1822-1895), a French microbi-
ologist and chemist, revolutionized the understanding of
food safety in the 1860s with his introduction of the germ
theory. His development of the pasteurization process
significantly extended the shelf life of food, marking a
major advancement in food preservation.'®

THE GOLDEN AGE OF NUTRITION IN THE 20th
CENTURY

In this century, evidence-based nutrition has advanced
rapidly, with numerous nutrients being identified and
their roles confirmed. Nutrient reference intake levels and
dietary guidelines have been established, providing a sol-
id framework for public health nutrition.

Between the 1920s and 1930s, vitamins A, B complex,
C, D, and E were successively isolated and identified.
Christiaan Eijkman (1858-1930), a Dutch pathologist and
physician who was appointed Professor of Bacteriology at
Utrecht University in the Netherlands, discovered that
beriberi was not an infectious disease but was linked to
the consumption of polished rice, which was later recog-
nized as a deficiency of vitamin B-1. For these ground-
breaking observations, Eijkman was awarded the Nobel
Prize in Physiology or Medicine in 1929.1° In 1912, Cas-
imir Funk (1884-1967), a Polish-American biochemist
often referred to as the father of vitamins, coined the term
"vitamine" (amine of life) to describe these essential nu-
trients.?° In 1913, Elmer Verner McCollum (1879-1967),
a pioneering American biochemist and nutritionist, along
with his assistant Marguerite Davis, identified a fat-
soluble nutrient in butterfat and egg yolks, which they
initially termed "Factor A" (later named vitamin A). This
discovery explained why animals fed diets deficient in
this nutrient developed night blindness and xerophthalmia
(dry eye disease). McCollum's experiments demonstrated
that cod liver oil, which is rich in vitamin A, could re-
verse these conditions, thereby linking nutrition directly
to disease prevention. In 1921, McCollum further demon-
strated that when vitamin A was destroyed in cod liver
oil, the anti-rickets effect persisted, leading to the discov-
ery of vitamin D.?* Herbert McLean Evans (1882-1971)
and Katharine Scott Bishop (1889-1976), two American
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researchers at the University of California, Berkeley, dis-
covered in 1922 that rats on a diet lacking a specific fat-
soluble factor developed reproductive problems. These
issues were reversed when a substance from lettuce or
wheat germ oil was added to their diet. This substance
was later identified as vitamin E. Vitamin E was chemi-
cally isolated by Gladys Anderson Emerson (1903-1984),
and its active form, alpha-tocopherol, was identified
1936.%2

Research on essential nutrients (1930s): George Os-
wald Burr (1896-1990), an American pioneer in the study
of essential fatty acids, and his wife Mildred Burr (1902—
1989), an often-overlooked pioneer in the field, discov-
ered the essential nature of omega-3 and omega-6 poly-
unsaturated fatty acids.?

Metabolism of carbohydrate - Krebs cycle: Hans Adolf
Krebs (1900-1981), a German-born British doctor and
biochemist, was a pioneering scientist in the study of cel-
lular respiration, a biochemical pathway crucial for ener-
gy production within cells. He is best known for discover-
ing two essential chemical reactions in the body: the urea
cycle and the citric acid cycle, both of which he elucidat-
ed in 1937. The citric acid cycle, commonly referred to as
the "Krebs cycle" or the tricarboxylic acid cycle, is a key
sequence of metabolic reactions that generates energy
within cells. This groundbreaking discovery earned Hans
Adolf Krebs the Nobel Prize in Physiology or Medicine
in 1953.%

Nutrition and Health Cohort Study: In the 20th century,
as researchers began systematically tracking dietary hab-
its and health outcomes. The Framingham Heart Study,
established in 1948, is a landmark American cohort study
primarily focused on cardiovascular health. However, it
also incorporated dietary assessments, making it one of
the earliest long-term studies to investigate the role of
nutrition in chronic diseases.® The study established
methods for tracking diet and health outcomes, which
have since influenced subsequent nutrition-focused cohort
studies.

In the 1950s, Ansel Keys (1904-2004), an American
nutritionist, conducted the Seven Countries Study, inves-
tigating the relationship between dietary fat, cholesterol,
and cardiovascular disease across different populations.
This study is widely regarded as one of the most influen-
tial in integrating nutrition into cohort methodology.?
Ansel Keys is renowned for developing the famous Keys
Equation, which is used to estimate basal metabolic rate
(BMR).Z

Dietary reference intake and dietary guideline: The first
Recommended Dietary Allowances (RDA) were pub-
lished by the Food and Nutrition Board of the National
Academy of Sciences in 1941.2% The first official dietary
guidelines were released in 1980 by the U.S. Department
of Agriculture (USDA) and the U.S. Department of
Health and Human Services (HHS) as part of the Dietary
Guidelines for Americans (DGA) initiative, which advo-
cated for a low-fat diet.?® After World War 11, the pro-
cessed food and fast food industries rapidly expanded,
leading to the widespread availability of convenience
foods and fast food.

THE 21st CENTURY: MODERN NUTRITION
SCIENCE

Entering the 21st century, international nutritional science
initiatives began to re-evaluate the field and scope of nu-
trition research, recognizing that traditional concepts
could no longer keep pace with the rapid developments in
human health and society. As a result, in April 2005, the
International Union of Nutritional Sciences (IUNS) and
the World Health Policy Forum jointly organized a sym-
posium on "New Nutrition Science" in GielRen, Germany,
where they issued the "Giessen Declaration".* The 'Gies-
sen Declaration' provides a detailed explanation of the
definition and research objectives of new nutrition sci-
ence: Nutrition is a discipline that studies food systems,
foods and beverages, their nutritional components and
other constituents, and their interactions within the body
and with all related biological, social, and environmental
systems. Thus, the concept of new nutrition science was
formally established. New nutrition science focuses on
the health of individuals, populations and the planet. Sci-
entists aim to systematically explain this three-
dimensional approach, asserting that new nutritional re-
search must embrace unique and unprecedented opportu-
nities and challenges specific to the 21st century.®* The
opportunities and challenges now facing the field of nutri-
tion differ significantly from those encountered after the
establishment of traditional nutrition in the mid-19th cen-
tury. New nutrition science is poised to address many of
the critical issues humanity faces in the new millennium,
including continuous population growth, long-term mal-
nutrition, rising obesity and diabetes rates among youth,
widening disparities between nations and ethnic groups,
increasing global food demand, and the depletion of natu-
ral resources. Traditional nutritional research is ill-
equipped to tackle these complex issues. As such, some
experts argue that only by integrating traditional nutrition
with biology, social sciences, and environmental sciences
can nutrition effectively fulfill its role in protecting, main-
taining, and advancing life on Earth. This new paradigm
will guide the evolution of nutrition toward a more holis-
tic, macroscopic approach, contributing to the resolution
of global health challenges.!

Development of sustainable food: Since the beginning
of this century, food sources such as insect protein, lab-
grown meat, and microalgae cultivation have garnered
significant attention and development as alternative food
supplements. Additionally, functional foods and dietary
supplements, including vitamins, minerals, fish oil, krill
oil, prebiotics, probiotics, and natural bioactive com-
pounds such as ubiquinones, carotenoids, polyphenols,
polysaccharides, and peptides, continue to grow in popu-
larity. However, humans also face significant nutritional
challenges: the rising prevalence of obesity and other
non-communicable diseases, often linked to the consump-
tion of ultra-processed foods high in salt, sugar, and fat,
as well as sedentary lifestyles. In addition, micronutrient
deficiencies, including those of iron, iodine, and vitamin
D, remain prevalent in many developing countries.

Sustainable healthy diets: In 2019, the FAO and WHO
introduced the concept of sustainable healthy diets, which
involves designing one's own diet by referencing dietary
guidelines and combining traditional eating habits with
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current circumstances to create a suitable healthy diet for
oneself.%2

Personalized nutrition, also referred to as precision nu-
trition, represents the ultimate goal of nutritional science
and has advanced rapidly in recent years. It involves the
use of multi-omics approaches, such as nutrigenomics
and nutrigenetics, along with clinical examinations to
evaluate and diagnose nutritional needs. This enables the
development of tailored dietary or nutritional supplement
plans for individuals. Nutrigenomics, specifically, is the
science that studies the effects of nutrients and bioactive

food components on human gene transcription, transla-
tion, expression, and metabolism;* nutrigenetics is the
science that studies the impact of genetic variations on
dietary responses. In addition, several advanced technol-
ogies and methods are being applied to nutrition science
research, including microbiome analysis, data science,
artificial intelligence (Al), and machine learning. These
innovations enhance the exploration of the scientific fac-
tors underlying diet and nutrition.3

The history of nutrition is intrinsically tied to the histo-
ry of humanity. As humans first appeared on Earth, they

Table 1. Key discoveries/ events of the history of nutrition sciences

Year Key Discovery/ Event Discoverer(s) Details
1747 Citrus prevents scurvy (vitamin C James Lind Conducted experiments showing that oranges
deficiency). and lemons cured sailors with scurvy, though
vitamin C was not identified until later.
1838 Protein is essential for life Jons Jacob Berzeliusand  Studied substances such as albumin and fibrin,
Gerardus Johannes and found that they had similar chemical compo-
Mulder sitions, identified them as a unique class of bio-
molecules essential for life, known as proteins.
1897 Vitamin B1 prevents beriberi. Christiaan Eijkman and Eijkman's experiment found that polished rice
others lacked vital nutrient presented in rice husk (later
identified as vitamin B-1) developed symptoms
similar to beriberi.
1912 Discovered vitamins (term "vita- Casimir Funk Discovered that vitamin deficiencies caused dis-
min" coined by him). eases like beriberi and scurvy.
1913 Vitamin A is identified. Elmer McCollum Identified vitamin A in eggs and butter; essential
for vision and immune function.
1921 Vitamin D is discovered through its ~ EImer McCollum Destroyed vitamin A in cod liver oil (by oxida-
role in calcium absorption. tion) and found it still cured rickets in dog, he
named this newly identified substance ‘vitamin
D’.
1930 Essential fatty acids are discovered.  George Oswald Burrand  Identified omega-3 and omega-6 fatty acids as
Mildred Burr essential for human health, leading to under-
standing of lipid metabolism.
1936 Vitamin E is identified, crucial for Herbert McLean Evans, Discovered diet lacking a certain fat-soluble
reproductive health. Katharine Scott Bishop factor developed reproductive problems, which
and Gladys Anderson were reversed when a substance from wheat
Emerson germ oil was added.
1937 Krebs cycle, also called tricarbox- Hans Adolf Krebs Discovered biochemical pathway for energy
ylic acid cycle production within cells.
1941 The first Recommended Dietary Food and Nutrition Board ~ This is a first dietary reference intake in the
Allowances (RDA) were published  of the National Academy  world.
of Sciences
1948 The Framingham Heart Study: first ~ Thomas R. Dawber, Researchers began systematically tracking die-
Nutrition and Health Cohort Study  Gilcin F. Meadors and tary habits and health outcomes.
Felix E. Moore Jr
1980 The first official dietary guidelines  U.S. Department of Agri-  The Dietary Guidelines for Americans (DGA)
were released culture (USDA) and the initiative, which advocated for a low-fat diet.
U.S. Department of
Health and Human Ser-
vices (HHS)
2005 The 'Giessen Declaration': New International Union of It focuses on the health of individuals, popula-
Nutrition Science Nutritional Sciences tions and the planet.
(IUNS) and the World
Health Policy Forum
2019 Sustainable healthy diets FAO and WHO Designing one's own diet by referencing dietary
guidelines and combining traditional eating hab-
its with current circumstances to create a suitable
diet for oneself.
2000- Personalized nutrition or precision  Jim Kaput Using advanced technologies such as multi-
present nutrition omics, microbiome analysis, data science, artifi-

cial intelligence (Al) and machine learning to
tailor dietary advice based on an individual's
unique needs.
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Figure 1. Milestones of nutrition science development

began to understand food—what was safe to eat, what
was harmful, and what benefited the body. From these
foundational concepts of nutrition to the sophisticated
understanding of modern nutrition today, the field has
evolved over tens of thousands of years (Table 1, Figure
1). As nutrition research continues to advance, leading to
a better understanding of what and how much an individ-
ual should eat, the incidence of diseases will decline, and
lifespan is expected to be significantly extended.
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