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Abstract
[Objective] Analyze and construct a new paradigm for nutrition and health
research guided by Super Nutrition Theory, with smart food as the vehicle, ar-
tificial intelligence (AI) as the means, and precision nutrition as the pathway.
[Methods] Through literature review, and based on analyzing the limitations
of applying traditional nutrition theory to guide modern nutrition and health
practices, we propose Super Nutrition Theory, expound its core tenets, and pro-
pose a construction pathway for nutrition and health. [Results] Super Nutrition
Theory is a nutrition theory with scientificity as its connotation and universal-
ity, prospectivity, pleasantness, and rationality as its extension, serving as the
theoretical forerunner for developing smart foods characterized by safety, qual-
ity, affordability, necessity, and palatability. [Limitations] The construction of
modern food nutrition and health data systems involves interdisciplinary inte-
gration of food science, medicine, AI, and other fields, and the practice of Super
Nutrition Theory requires multi-sectoral, interdisciplinary, and cross-domain
collaboration. [Conclusion] Super Nutrition Theory proposes, for the first time,
a four-level nutrition structure based on digital representation, providing an
implementation pathway for introducing modern AI technology to achieve pre-
cision nutrition and intelligent health management.
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[Objective] To analyze and construct a new paradigm for nutrition and health
research guided by super nutrition theory, with smart food as the implementa-
tion vehicle, artificial intelligence (AI) as the enabling tool, and precise nutrition
as the targeted pathway. [Methods] Through literature review and analysis
of the limitations inherent in applying traditional nutrition theory to modern
nutrition and health practices, this paper proposes the super nutrition theory,
elaborates its core tenets, and outlines implementation pathways for nutrition
and health improvement. [Results] Super nutrition is a theoretical framework
that takes scientific rigor as its connotation and universality, perspectiveness,
enjoyability, and reasonability as its extension. It serves as the theoretical pre-
cursor for developing smart foods characterized by safety, quality, affordability,
essentiality, and palatability. [Limitations] Constructing modern food nu-
trition and health data systems requires interdisciplinary collaboration across
food science, medicine, AI, and other fields, while implementing super nutri-
tion theory demands multi-departmental, cross-disciplinary, and cross-sectoral
cooperation. [Conclusions] For the first time, super nutrition theory proposes
a primary-to-quaternary nutritional structure framework based on digital char-
acterization, providing an implementation pathway for introducing modern AI
technology to achieve precise nutrition and intelligent health management.

Keywords: Nutrition, Food, Health, Digital characterization, Artificial intelli-
gence

1. Background of Super Nutrition
As socioeconomic development progresses, the impact of diet on nutritional
health has garnered increasing international attention. A 2019 Lancet study
systematically analyzed dietary risks across 195 countries from 1990 to 2017,
revealing that in 2017, 11 million deaths and 255 million disability-adjusted life
years were attributable to dietary risk factors such as high sodium, high trans
fats, low whole grains, low nuts, and low omega-3 fatty acids [?]. This research
demonstrated that suboptimal diets cause more deaths globally than any other
risk factor, including smoking [?, ?], highlighting the urgent need for dietary
improvement worldwide [?].

Systematic evaluations of population-level dietary intervention effectiveness
have identified several promising measures: mass media campaigns, food pricing
strategies (subsidies and taxes), food and menu labeling, workplace wellness
programs, and school procurement policies [?]. Cost-effectiveness analyses of
these interventions indicate that targeting specific dietary factors like sodium
yields both health benefits and cost savings. However, several major challenges
confront efforts to improve diets through population-level interventions [?].
First, there is scarce evidence regarding the effectiveness of these measures
for important dietary factors such as whole grains, nuts, and seafood. Second,
most interventions produce effects far below what is required to achieve optimal
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diets. Third, despite growing public and political will, few countries have
successfully passed and implemented policies such as trans fat bans. Fourth,
cost-effectiveness analyses typically rely on simplified assumptions that do
not account for responses from consumers (e.g., substitution effects), the food
industry (e.g., reformulation and pricing strategies), and other stakeholders.
Fifth, many policies target only consumers without considering the broad,
interconnected factors across the entire food system—such as food production,
processing, and distribution—that also influence dietary consumption and are
important to incorporate for effective dietary improvement [?].

Given the severe disease burden caused by diet and the limitations of existing
interventions, developing new food system interventions is imperative. What are
the underlying reasons for the suboptimal effectiveness of current interventions?
Where should we focus when developing new interventions? These questions
demand careful consideration. As consciousness determines action, and since the
food system involves multiple actors—including producers, consumers, managers
(policymakers), and scientific educators—each actor’s perception of and response
to dietary interventions is shaped by education (e.g., understanding of diet-
health relationships), economics (e.g., cost-benefit perceptions), and technology
(e.g., control of processing risks). Unifying these diverse perspectives is crucial
for developing new food system interventions. This paper takes health as its
starting point, nutrition as its focal point, and food as its endpoint to analyze
the limitations of traditional nutrition theory and propose super nutrition theory
as a new theoretical reference for the cognition and decision-making of all actors
in the food system.

2. Definition of Super Nutrition
Before proposing a formal definition of super nutrition, it is instructive to ex-
amine an interesting phenomenon: although over 40% of countries and regions
worldwide have established dietary guidelines for their populations, global nutri-
tional health status continues to undergo dramatic changes alongside economic
and technological development [?]. First, both underweight (nutrient deficiency)
and overweight (nutrient excess) represent two typical manifestations of malnu-
trition, with their prevalence closely correlated with economic status. Regarding
nutrient deficiency, approximately 733 million people faced hunger globally in
2023—one in every eleven individuals—with one in five experiencing food insecu-
rity in economically disadvantaged Africa [?]. Regarding nutrient excess, eco-
nomic growth has been clearly shown to increase overweight and obesity rates
[?]. An early study found that a 1% increase in income led to approximately
0.2%-0.3% higher prevalence of overweight or obesity [?], while a more recent
survey revealed that improved economic status increased the odds of overweight
or obesity by 14% [?].

Second, modern processing technologies have increased the availability of conve-
nience foods containing excessive refined carbohydrates, oils, and sugars, which
are considered primary culprits behind obesity [?]. The hyperlipidemia accompa-
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nying obesity is recognized as a cause of atherosclerotic cardiovascular disease
[?]. A 2020 Nature study discovered that although hyperlipidemia had been
considered characteristic of affluent Western populations since the 1980s, the
countries with the highest levels of non-HDL cholesterol—a key cardiovascular
disease risk marker—shifted from high-income Western European nations in 1980
to middle-income Asia-Pacific nations in 2018 [?]. China, which had among the
lowest non-HDL cholesterol levels globally in 1980, reached or exceeded levels
of many high-income Western countries by 2018. From 1990 to 2017, deaths
attributable to high non-HDL cholesterol decreased by 50% in Western coun-
tries (950,000 vs. 480,000), while increasing threefold in East Asia (250,000
vs. 860,000) and more than doubling in Southeast Asia (110,000 vs. 310,000) [?].
The decline in Western populations’blood lipid levels resulted partly from di-
etary improvements, particularly substituting unsaturated fats for saturated fats
[?] and reducing trans fats [?], and partly from widespread use of cholesterol-
lowering statin medications [?, ?, ?]. Conversely, compared to high-income
Western countries, consumption of animal-source foods, refined carbohydrates,
and palm oil increased substantially in East and Southeast Asia [?, ?, ?], while
statin usage remained low [?, ?]. Increased animal-source food consumption sig-
nifies dietary structure changes driven by economic development, while rising
refined carbohydrate and palm oil consumption reflects the substantial impact
of food processing on dietary composition.

This analysis reveals that ideal pagoda-style dietary structures rarely form nat-
urally in either economically underdeveloped or developed countries, primarily
for three reasons. First, economic constraints limit dietary choices. In eco-
nomically disadvantaged contexts, the key consideration is obtaining sufficient
calories at low cost, leading to plant-based carbohydrate-dominant diets with
insufficient animal fats and proteins. For example, in 1982, Chinese residents
derived 66.2% of energy from carbohydrates and only 22% from fats; after more
than three decades of rapid economic development, by 2012, the carbohydrate
energy ratio decreased to 55.0% while the fat energy ratio increased to 32.9% [?].
Second, there is a lack of scientific nutrition and health concepts. In affluent
economies, “tastiness”becomes the key criterion for “eating well,”resulting in
diets with drastically reduced plant-based carbohydrates and severely excessive
animal fats [?, ?, ?]. In Africa, overweight/obesity is considered a symbol of
prosperity and wealth [?], with South Africa’s obesity rate rising significantly
from 23.5% in 2008 to 27.2% in 2012, making it the most obese country in
sub-Saharan Africa since 2012 [?, ?]. Socio-cultural, environmental, and be-
havioral factors, including socioeconomic status, likely explain South Africa’s
high obesity prevalence [?, ?]. Third, there is a lack of scientific processing.
From the industrial perspective, convenience foods composed of excessive re-
fined carbohydrates, oils, and sugars, while satisfying consumer demands for
taste, convenience, or low price, feature monotonous nutritional structures that
increase disease risks from dietary imbalances or unsafe factors [?, ?]. From the
household cooking perspective, most foods in dietary pagodas are listed as raw
ingredients, and even when based on identical recommended ingredients, dishes
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prepared by different households vary in composition and taste. Combined with
individual picky eating habits at the table, family members’actual nutrient in-
take often diverges substantially from dietary guidelines. Due to unreasonable
nutritional structures, global obesity rates have risen from 12.1% in 2012 to
15.8% in 2022 [?], with over one billion people aged five and older currently
obese worldwide, projected to exceed 1.12 billion adults by 2030 [?].

In summary, individual nutritional health status fundamentally depends on
the quality and quantity of consumed foods, while economics (e.g., purchas-
ing power), cognition (e.g., nutrition and health concepts), and processing (e.g.,
cooking methods) constitute the primary practical factors influencing food qual-
ity and quantity. Theoretically, ensuring health requires improving food quality
and controlling quantity; practically, economic development and scientific pro-
cessing are the main levers for promoting healthy diets. This necessitates sci-
entifically and accurately defining what constitutes high-quality, optimal-level,
and healthy foods. Unfortunately, traditional nutrition primarily investigates re-
lationships between food components and nutritional health but rarely explores
connections between processing and economic factors and nutritional health,
highlighting the limitations of applying traditional nutrition theory to modern
nutrition and health practices. Super nutrition aims to transcend the cogni-
tive scope and theoretical limitations of traditional nutrition by systematically
studying and elucidating relationships among food nutrition, processing, eco-
nomics, and health. Its primary task is to answer five “what”questions (what
should be eaten, what can be eaten, what is worth eating, what is liked to be
eaten, and what is willing to be eaten) and solve one “problem”(the nutrition
and health problem).

3. Five Characteristics of Super Nutrition
Abstractly, super nutrition is a nutritional theory that takes scientific rigor as
its connotation and universality, perspectiveness, enjoyability, and reasonability
as its extension (Figure 1 [Figure 1: see original paper]).

3.1 Scientificalness

Scientificalness aims to reveal the nutritional essence of dietary phenomena. Nu-
trients represent the most critical keyword embodying dietary scientific rigor in
human societal development to date. Food serves as the carrier of nutrients,
nutritional status manifests whether nutrients are sufficient and balanced, and
disease is the inevitable result of chronically poor nutritional status. The rela-
tionship between diet and health is primarily analyzed and summarized through
the lens of nutrients. As science and technology advance, nutrients required by
the human body are continuously discovered and analyzed, much like proteins
expressed by DNA, driving continuous development in nutrition science. Cur-
rently, confirmed essential nutrients for humans are classified into six major
categories; aside from water, macronutrients like proteins and lipids are further
subdivided into numerous pure nutrients such as amino acids and fatty acids.
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Since the 19th century, 19 scientists have received Nobel Prizes for vitamin
research, further demonstrating the core value of nutrients in nutrition science
development. Therefore, nutrients constitute the core of dietary scientific rigor
and the cornerstone for solving nutrition and health problems. The goal of super
nutrition’s scientificalness is to address the question of“what should be eaten,”
with the fundamental requirement being to focus on discovering nutrients and
their functions and analyzing how nutrients regulate health.

3.2 Universality

Universality refers to providing essential nutrients required by the human body.
After clarifying “what should be eaten,”identifying what can provide needed
nutrients becomes the main pathway to solving nutrition and health problems.
We collectively term foods that provide nutrients as“nutrient sources.”Various
agricultural products are well-known nutrient sources. However, each nutrient
source exhibits both commonality and individuality in nutrient provision. Com-
monality is reflected in many foods containing multiple nutrients needed by the
human body, while individuality is manifested in significant differences among
nutrient sources regarding nutrient and non-nutrient content, particularly the
common scenario where one nutrient category is abundant while others are
scarce. For example, rice primarily provides carbohydrates like starch but con-
tains only small amounts of essential amino acids, whereas meat mainly provides
proteins, amino acids, and fatty acids but cannot satisfy carbohydrate require-
ments. Beyond nutrient content differences, nutrient digestibility also represents
an individuality factor. Generally, plant foods containing lignin and other cell
wall components have lower digestibility than animal proteins. The phrase“suit-
able for all ages”affirms nutrient source commonality, while “not suitable for
elderly or children to eat much”reflects recognition of nutrient source individ-
uality. When several nutrient sources are combined to fully meet macro- and
micronutrient needs, optimal balance between commonality and individuality is
achieved. Dietary diversification is currently the main measure for balancing
nutrient source commonality and individuality, with “optimizing and promot-
ing dietary plans for safe and nutritious agricultural product combinations for
specific populations”listed as a key direction in national agricultural science
and technology innovation priority areas (2024–2028). Nutrient-fortified foods
represent an important means to solve this balance.

Precision nutrition, also known as personalized nutrition, is a refined nutri-
tion and health approach targeting specific individuals. Personalized nutri-
tion reflects nutritional individuality, while population nutrition reflects nutri-
tional commonality. Developmentally, population nutrition forms the founda-
tion for personalized nutrition, which in turn supplements population nutrition.
Whether personalized or population-based, nutrition essentially represents the
balance between nutrient source commonality and individuality. Therefore, the
goal of super nutrition’s universality is to address“what can be eaten,”with the
fundamental requirement being to focus on nutrient source development, using
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appropriate nutrient ratios as the key principle to transform “what should be
eaten”into “what can be eaten,”thereby promoting balance between nutrient
source commonality and individuality.

3.3 Perspectiveness

Perspectiveness refers to meeting long-term health nutritional needs. The higher
proportion of overweight/obese populations in developed or affluent countries
[?, ?] fully demonstrates that being full and eating well does not equate to
eating right. Only when both satiety and quality are achieved can value be
obtained. Satiety is subjective, resulting from quantitative food intake, percep-
tible to consumers in the short term, and represents an individual characteristic;
eating well is objective, resulting from qualitative food improvement, requiring
long-term scientific evaluation, and represents a population characteristic. Why
do people still become sick when eating “what can be eaten”? The purpose
of eating “what can be eaten”is to intake “what should be eaten.”For “what
should be eaten,”appropriate intake quantity is the critical issue, necessitating
scientifically formulated nutritional recipes based on human needs. We define
the composition of daily food intake as dietary structure. Differences in dietary
structure appear as variations in nutrient sources but essentially reflect differ-
ences in nutrient types and content. Monotonous nutritional structures com-
posed of few food types often fail to balance nutrient source commonality and
individuality, thereby increasing dietary risks and disease burdens [?]. A recent
review published in Cell further supports this view, proposing a“longevity diet”
strategy requiring primarily non-refined plant-based foods, with carbohydrates,
proteins, and fats comprising 45%-60%, 10%-15%, and 25%-35% of total dietary
energy, respectively, reinforcing the importance of non-refined and plant-based
sources [?].

A 2019 Lancet study indicated that major dietary risk factors causing human
mortality include diets high in sodium and low in whole grains, fruits, nuts
and seeds, vegetables, and omega-3 fatty acids, each contributing to over 2%
of total deaths [?]. However, the efficacy of fish oil as a dietary supplement
for preventing cardiovascular disease has long been controversial. Synthesiz-
ing multiple studies [?] reveals an interesting paradox: “deficiency is harmful,
supplementation is not beneficial”[?]. This paradox reflects the complexity
of nutrition-health relationships [?] while highlighting the importance of nutri-
tional perspectiveness—certain nutrient deficiencies may not show obvious health
impacts in the short term but must not be lacking from early childhood, other-
wise cumulative damage becomes irreversible. Supporting this, habitual marine
fish consumption places Japan’s“low omega-3”ranking at 14th among 15 global
dietary risk factors [?]. Conversely, China’s marine fish consumption is much
lower, especially in inland regions, ranking China’s “low omega-3”5th among
these risk factors. Notably, aside from differing “low omega-3”rankings, the
top eight dietary risk factor rankings are nearly identical between China and
Japan. Given the strong negative correlation between marine fish consumption
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and cardiovascular disease [?, ?], differences in omega-3 fatty acid intake may
largely explain why China (0.299%) and Japan (0.069%) rank highest and low-
est, respectively, among the world’s 20 most populous countries in diet-related
cardiovascular disease mortality [?]. Besides often overlooking specific nutrient
deficiencies (e.g., omega-3 fatty acids), the health impacts of excessive nutrient
intake are also easily dismissed early on, as obesity complications like hyper-
tension and diabetes typically emerge only after years of sustained obesity [?].
Therefore, the goal of super nutrition’s perspectiveness is to address “what is
worth eating,”with the fundamental requirement being to focus on nutritional
structure regulation, using nutritional formulation as the lever and appropriate
nutrient intake as the key principle to transform“what can be eaten”into“what
is worth eating,”thereby mastering the balance between satiety (quantitative
change) and quality (qualitative change).

3.4 Enjoyability

Enjoyability refers to meeting people’s aesthetic (preference) needs. Funda-
mentally, food choices determine the nutrients and other substances that build
and maintain our bodies, with “liking”identified as the most influential factor
affecting food selection [?]. “Perfect color, aroma, and taste”has always been
humanity’s pursuit of food aesthetics. Since discovering fire, eating cooked
meat not only promoted human brain and intellectual development but also
enabled appreciation of enhanced flavor. The transition from raw to cooked
represented a major breakthrough in food processing, demonstrating process-
ing’s unique charm in improving flavor, texture, and nutritional value. Al-
though studies have shown excessive consumption of red and processed meat
is harmful [?, ?, ?], many consumers remain personally, socially, and cultur-
ally attached to their meat-eating habits, which persist in supermarkets, menus,
and social gatherings [?]. However, processing risks cannot be ignored. For
example, polycyclic aromatic hydrocarbons generated during charcoal grilling
pose carcinogenic risks [?]. To achieve attractive appearance or stable flavor
and texture, processing of cakes, chips, popcorn, and other fried foods often
involves hydrogenated vegetable oils rich in trans fats [?], whose cardiovascu-
lar disease risks are well-documented [?]. Potential health risks from producers
using non-natural additives to improve color or flavor have become widespread
consumer concerns [?]. Over-processing also causes nutrient losses: when grains
(including rye, wheat, barley, corn, and sorghum) are milled into more or less
refined fractions, 70%-80% of vitamins are lost during milling [?], and Maillard
reactions during excessive heating cause severe losses of essential amino acids
like lysine and leucine [?, ?]. “Developing digital characterization technologies
for agricultural product quality and multi-dimensional full-component moderate
processing technologies”has been listed as a key direction in national agricultural
science and technology innovation priority areas (2024–2028).

Thus, harmful substance generation or beneficial substance loss during process-
ing increases food health risks, while harmful substance reduction [?] or benefi-
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cial substance increase [?] enhances food health quality. Therefore, the goal of
super nutrition’s enjoyability is to address“what is liked to be eaten,”with the
fundamental requirement being to focus on processing methods, using appropri-
ate processing as the key principle to transform “what is worth eating”into
“what is liked to be eaten,”thereby reconciling the balance between aesthetics
and risk.

3.5 Reasonability

Reasonability refers to meeting different populations’needs for fair and reason-
able consumption. Recognizing value and affording cost are objective consumer
demands for quality foods. In reality, some foods (nutrient sources) remain un-
popular due to limited production regions or high costs, leading to deficiencies
in certain essential nutrients. For example, marine foods have low consump-
tion in inland areas due to high cold-chain logistics requirements, cross-regional
transportation costs, and substantial losses. Although refined fish oil can sup-
plement EPA and DHA omega-3 fatty acids, its high price and consumption
burden hinder widespread promotion. First, oral fish oil provides no enjoyment
and requires extra effort. Second, whether long-term consumption of fish oil
“microcapsules”harms health remains unclear [?]. The Chinese government’s
tax exemptions and subsidies for agricultural products not only ensure supply of
staple foods like pork and vegetables but also create conditions for researchers to
enrich sources of affordable, nutritious foods through scientific and technological
innovation. For instance, developing omega-3 fatty acid-enriched pork provides
a new pathway to address omega-3 fatty acid deficiency in inland regions [?], en-
abling consumers to obtain essential nutrients economically while maintaining
original dietary habits. Beyond economic drivers of consumption willingness,
practice shows that although the “longevity diet”strategy recommends plant-
based proteins and fats [?], diets do not automatically shift to lower animal
protein and higher plant protein structures [?, ?]. This analysis indicates that
enhancing food value (particularly health value) remains an ongoing challenge.
Therefore, the goal of super nutrition’s reasonability is to address “what is
willing to be eaten,”with the fundamental requirement being to focus on cost
control and value enhancement, using balanced cost-value equivalence as the
key principle to transform“what is liked to be eaten”into“what is willing to be
eaten,”thereby guiding development of high-quality, reasonably priced foods.

Integrating the five characteristics of super nutrition and their corresponding
nutrition and health problems, we understand that nutrients are the direct sub-
stances exerting nutritional effects, nutrient sources are carriers providing nu-
trients, nutritional formulation determines ideal nutrient intake, and diet (pro-
cessed foods) determines actual nutrient intake. Therefore, various nutrients
and their respective levels required by humans can be defined as nutrition’s
primary structure; all nutrients and their corresponding levels and other sub-
stances contained in nutrient sources and present in nutritional formulation can
be defined as secondary and tertiary structures, respectively; all nutrients and
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their available levels and other substances present in diet (processed foods) can
be defined as the quaternary structure (Figure 2 [Figure 2: see original paper]).
Nutrition’s primary through quaternary structures respectively encompass ques-
tions of “what should be eaten,”“what can be eaten,”“what is worth eating,”
and “what is liked and willing to be eaten”(Figure 1A).

On one hand, this definition scientifically reflects the physical, chemical, or
biological transformation relationships from nutrients to diet and from diet to
nutrients (Figure 2). Briefly, developing nutrient sources based on traditional
agricultural products or through modern biological breeding or synthetic biology
is key to transforming nutrition from primary to secondary structure; nutritional
formulation—balancing nutrient source commonality and individuality—is key to
transforming secondary to tertiary structure; processing according to food choice
motivation factors (e.g., preference, cost, value) is key to transforming tertiary to
quaternary structure; and intake, digestion, absorption, and metabolism are key
to transforming quaternary back to primary structure. This paradigm facilitates
identifying which“other substances (known non-nutrients)”are incorporated into
nutrient sources, nutritional formulation, or diet, enabling discovery, utilization,
and timely control of beneficial substances (functional components) and harmful
substances. On the other hand, adopting this definition completely digitizes the
nutrient delivery chain from nutrient sources to the human body, creating a new
research paradigm for constructing food nutrition and health data systems and
providing an implementation pathway for introducing modern AI technology to
achieve precise nutrition and intelligent health management.

4. Theoretical Perspectives of Super Nutrition
4.1 Contradiction Viewpoint

Super nutrition theory employs a contradiction perspective to identify major
misconceptions in consumers’understanding of dietary health issues. First,
recognition of nutrient source commonality and individuality remains at the
phenomenological level without penetrating essence. For example, comparing
rice and red meat, ordinary consumers recognize their commonality as both
filling the stomach and their individuality as meat being tastier or more sati-
ating, yet remain unaware that satiety’s essence lies in carbohydrates (rice’s
main nutrient), proteins, and fats (red meat’s main nutrients) all providing
energy through catabolism; tastiness’s essence lies in meat’s amino acids and
fatty acids as flavor substances; and satiation’s essence lies in proteins and
fats having higher energy density than carbohydrates. Second, “low cost and
satiety”has become the key measure of cost-value equivalence, and “tastiness”
the key measure of“eating well,”ignoring the hidden risks of essential nutrient
deficiencies in low-cost foods and safety risks implied by“tastiness.”Influenced
by these one-sided views, consumption of excessive refined carbohydrates, oils,
and sugars has increased, with these foods considered primary causes of modern
obesity [?]. Therefore, super nutrition theory uses “scientificalness”to identify
that diet’s essence is nutrient intake, and through“universality,”“perspective-
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ness,”“enjoyability,”and“reasonability”identifies four key points for achieving
scientific diets: balancing commonality and individuality in nutrient sources,
balancing satiety and quality in dietary structure, balancing aesthetics and risk
in processing, and balancing cost and value in economics.

4.2 Connection Viewpoint

Super nutrition theory employs a connection perspective to analyze how inter-
actions between nutrients and the human body and between consumers and
producers regulate dietary health status (Figure 1B). Given that nutrients are
the core of nutritional scientificalness and the heart is the core of human life, we
can metaphorically use the heart to represent nutritional scientificalness. Since
food choices are made by hands, which also typify commonality and individual-
ity, we can use balanced left and right hands to represent nutritional universality.
Since satiety, tastiness, and cost-effectiveness are perceived and analyzed by the
brain—where satiety is controlled by hypothalamic neural centers (located in the
brain’s central region) [?], emotions (e.g., liking) are primarily controlled by
the right brain’s affective consciousness area [?], and logic (e.g., cost analy-
sis) is primarily controlled by the left brain’s rational consciousness area [?]
—we can metaphorically center on the heart position (symbolizing scientifical-
ness) and represent nutritional reasonability, perspectiveness, and enjoyability
through balances formed by the brain’s left, central, and right regions between
instinctual awareness (“cost,”“satiety,”“aesthetics”) and opposing awareness (
“value,”“quality,”“risk”) during nutrient reasoning or perception (Figure 1B).
This illustration can vividly explain how super nutrition’s five characteristics are
internally connected with scientificalness as connotation and universality, per-
spectiveness, enjoyability, and reasonability as extension. To more intuitively
demonstrate these interconnections, we can conceptualize the human heart as
the center of the “equator,”revealing that features north of the “equator”—
“commonality,”“cost,”“satiety,”and “aesthetics”—are easily perceived by con-
sumers in the short term, representing nutrient sources’explicit characteristics
where consumer agency dominates (e.g., tastiness is consumer-determined, re-
quiring producers to passively meet demand). Conversely, features south of
the “equator”—“individuality,”“value,”“quality,”and “risk”—are not easily
perceived by consumers in the short term (e.g., dietary quality requires time to
manifest), representing nutrient sources’implicit characteristics where producer
agency dominates because producers must actively improve these features to
meet consumer health needs. Producers can only satisfy consumers by under-
standing their needs, while actual consumption patterns feedback to producers,
influencing food reproduction. Thus, producers and consumers form a unified
yet opposing whole.

4.3 System Viewpoint

Super nutrition theory employs a systems perspective to organically integrate
contributions and pathways of various actors in the food system to human di-
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etary health. If nutrient sources’explicit characteristics are considered “yang”
factors affecting consumer nutrition status, their implicit characteristics are“yin”
factors. Based on this, nutrition issues can be further abstracted as “yin-yang”
problems, where the“white”and“black”elements in the Taiji diagram respec-
tively symbolize the “phenomenon”and “essence”of scientificalness (Figure
1C). Food system actors’grasp of nutritional scientificalness can be analogously
understood as follows: if the white“yang”side represents consumers, the black
“yin”side represents producers (Figure 1D). The dialectical unity between food
producers and consumers necessitates actors who can stand both in consumers’
and producers’shoes to identify and solve humanity’s dietary health problems.
Who are these actors? They are managers and scientific educators who formu-
late policies. Retaining a bit of black in the“yang”side and a bit of white in the
“yin”side not only reflects the interpenetrating relationship between producers
and consumers but also represents the special roles played by managers and
scientific educators in the food system (Figure 1D). Abstracting nutrition issues
as “yin-yang”problems further highlights the significant impact and profound
meaning of interactions among producers, consumers, managers, and scientific
educators on population nutritional health status during the process of grasping
nutritional scientificalness. Therefore, super nutrition applies yin-yang theory
to scientifically explain the new nutrition and health theory, vividly depict-
ing role positioning for ensuring nutritional health and establishing pathways
through which food system actors contribute to nutrition and health, thereby
transcending traditional nutrition theory’s limitations. Overall, consumers grasp
food quality and quantity through cognition and choice, producers ensure food
quality and quantity through cognition and processing, managers control food
quality and quantity through laws and policies, and scientific educators enhance
food quality and quantity through research. Cognition depends on education,
choice depends on economic strength and value recognition, processing depends
on technology, and research and management depend on talent. Thus, super nu-
trition theory provides a theoretical foundation for unifying education, science,
and talent as an integrated “trinity”in the food industry and for organically
integrating“government, industry, academia, research, and application.”Popu-
larizing super nutrition theory can enhance food system actors’cognitive height,
breadth, and depth regarding dietary health issues, strengthen their nutrition
and health awareness and social responsibility, foster a social atmosphere where
everyone discusses, understands, and applies science, and promote more open-
minded thinking, vision, and active collaboration to solve humanity’s shared
dietary health challenges.

4.4 Practice Viewpoint

Super nutrition theory employs a practice perspective to identify pathways for
scientifically achieving dietary health. Super nutrition theory is the theoretical
precursor for developing nutrition and health foods. Given that product health
and safety [?], nutritional value [?, ?, ?], taste [?, ?], and risk perception [?] are
identified as the most prominent drivers of food choice [?], agreeable foods rep-
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resent the bond for harmonious coexistence between consumers and producers.
Foods produced under super nutrition theory theoretically possess five character-
istics: safety, quality, affordability, essentiality, and palatability. Safety means
levels of known risk factors comply with recognized standards (e.g., compliance
for hazardous substances and specific nutrient content). Quality means possess-
ing excellent intrinsic quality (e.g., health quality) and extrinsic quality (e.g.,
sensory quality). Affordability means fair and reasonable pricing that meets dif-
ferent populations’consumption needs. Essentiality means containing appropri-
ate proportions of essential nutrients. Palatability means optimal physical and
chemical properties perceived through touch and taste. Safety, affordability, es-
sentiality, and intrinsic quality are quantitatively described rational indicators,
while palatability and extrinsic quality are qualitatively described perceptual
indicators, embodying the combination of rationality and perceptibility, quan-
titative and qualitative measures. Using the English initials of safety, quality,
affordability, requirement, and tasty, foods produced under super nutrition the-
ory can be named Smart foods. Smart foods’five characteristics organically
transform and apply super nutrition theory’s five goals of “should eat (essen-
tial), can eat (safe), worth eating (quality), like to eat (palatable), and willing
to eat (affordable),”achieving theoretical-practical integration (Figure 1E).

In conclusion, super nutrition theory, following the cognitive logic of nutrients
→ nutrient sources → nutritional formulation → diet, for the first time pro-
poses and defines primary-to-quaternary nutritional structures based on digital
characterization and organically integrates processing and economics—two ma-
jor macro elements—into nutrition theory’s scientific formulation, establishing
their contributions to nutrition and health. Super nutrition theory’s proposal
creates a new research paradigm for constructing food nutrition and health data
systems and provides an implementation pathway for introducing modern AI
technology to achieve precise nutrition and intelligent health management. Un-
der super nutrition theory, producing Smart foods aims to enable consumers to
adequately intake all essential nutrients under conditions of safety, quality, fair
pricing, and deliciousness. Only under super nutrition theory can Smart foods
be produced, and only with Smart foods can natural health be achieved. There-
fore, super nutrition is the golden key to unlocking Smart foods and natural
health.
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