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Abstract: The "Novelty-as-Scarcity" (NAS) hypothesis proposes that the consumption of novel foods 
or foods with non-traditional food component ratios or processing methods is interpreted by the 
body as a false signal of imminent food scarcity, thereby triggering chronic fat accumulation. This 
framework is rooted in the evolutionary principle that the ability to store fat was crucial for survival 
during periods of unpredictable food availability. Today, this may pose an "evolutionary mismatch". 
Although defining and isolating "novelty" poses methodological challenges, the NAS hypothesis has 
plausible biological mechanisms, from the initial sensing of novel food components to their metabolic 
effects that could lead to increased fat accumulation. Observations supporting this hypothesis include 
weight gain among migrants adopting new dietary habits and rising obesity rates in developing 
countries with exposure to Westernized foods. The NAS hypothesis implies that standardized dietary 
recommendations might be suboptimal if they disregard an individual's historical dietary 
background. 

Keywords: Obesity; Nutrition; Human Evolution; Metabolism; Fat Regulation 
 

I. Introduction: The Evolutionary Imperative for Fat Regulation and the 
"Novelty-as-Scarcity-Indicator" Hypothesis 

We hypothesize that the consumption of novel foods or unfamiliar ratios of food components 
such as macronutrients, a common feature of the Western diet, are perceived by the body as imminent 
food scarcity and trigger chronic fat accumulation. 

The capacity to anticipate future environmental conditions, particularly the availability of 
essential resources like food, would have conferred a substantial survival benefit to organisms. 
Animals that could interpret subtle environmental cues to predict periods of scarcity, prior to the 
actual appearance of food shortage, could proactively adjust their behavior and physiology, for 
instance, by increasing their body fat reserves before the shortage fully manifested. 

According to the "dual intervention point" (DIP) model of body fat regulation evolutionary 
pressures selected for mechanisms to avoid both critically low and high levels of body fat, because on 
the hand fat serves as a buffer against both starvation and illness anorexia and on the other hand too 
much body increases predation risk (Speakman & Elmquist, 2022). Evolutionary biologists have 
proposed the “insurance hypothesis”, which states that animals and humans increase their body fat 
mass during times of ecological instability as an insurance against anticipated future food scarcity 
(Bateson & Pepper, 2023; Haig, 2023). The current hypothesis introduces a nuanced dimension to this, 
suggesting that qualitative changes to the species-specific or familiar diet could be interpreted by the 
body as a harbinger of resource decline, prompting a preemptive increase in energy reserves. The 
appearance of novel foods might not simply signal that "a new food is available," but rather that 
"familiar, reliable food sources are becoming scarce." This interpretation implies that dietary novelty 
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acts as a proxy for declining stability or quality of established food resources. This is what we call the 
“Novelty-as-scarcity” (NAS) hypothesis. 

Studies have shown that food insecurity can lead to weight gain, proposed as an adaptive 
"insurance" policy against an uncertain future (Bateson & Pepper, 2023; Wilbrecht et al., 2024).  NAS 
extends this by proposing that the novelty is a specific type of cue the body interprets as indicative 
of environmental deterioration and potential future food insecurity. This interpretation is nuanced: 
signal might not be an absolute absence of calories but rather a decline in the availability of optimal 
or familiar caloric sources. The body, despite receiving adequate calories from these new sources, 
might still perceive negative environmental changes and initiate fat accumulation as a precautionary 
measure. 

We used Gemini LLM to create a list of potential food novelty signaling and consequent fat 
accumulation processes. We meticulously reviewed the list and eliminated not sufficiently supported 
processes, adding our chosen citations in items we considered to have a hypothesis validation 
potential. 

II. Sensory Detection of Dietary Novelty: The Initial Interface with the Environment 

A. Olfactory and Gustatory Systems: Identifying the Unfamiliar 

The primary interface between an animal and its potential food sources is mediated by the 
olfactory (smell) and gustatory (taste) systems (Hadley et al., 2004). These chemosensory systems 
enable the organism to identify food, assess its quality, and distinguish between familiar and 
unfamiliar items. Odor and taste receptors, upon encountering novel chemical signatures not 
previously experienced, can trigger a range of initial behavioral responses, from neophobia (the 
avoidance of novelty) to neophilia (an exploratory engagement with novelty) (Puleo et al., 2021). 

The olfactory system plays a particularly crucial role in this process. The olfactory system has 
direct and rapid neuroanatomical connections to key hypothalamic regions, such as the arcuate 
nucleus, which houses critical neuronal cell populations involved in the central regulation of energy 
balance (Guzmán-Ruiz et al., 2021). This suggests a direct pathway through which information about 
food novelty, perceived via olfaction, can swiftly influence metabolic control centers. The gustatory 
system, consisting of taste receptors in the oral cavity as well as in the gastrointestinal tract, works in 
concert with olfaction, contributes to the overall flavor perception and also has direct links to brain 
regions, like the hypothalamus and limbic system, that control emotional and metabolic responses to 
food (San Gabriel, 2015).  

Beyond the detection of novel compounds, the absence of familiar, reassuring olfactory and 
gustatory cues associated with known, safe, and nutritious foods could constitute a significant signal. 
If a potential food item lacks the characteristic sensory profile of a reliable nutrient source (e.g., the 
scent of ripe fruit or the savory notes of cooked meat), the brain might interpret this not merely as 
"novel" but as "potentially suboptimal" or "indicative of a degraded food environment." This involves 
more than just identifying a new molecule; it's about the overall sensory gestalt failing to match an 
established "safe and nutritious" template. Furthermore, these sensory systems are capable of 
learning and forming associations between specific cues and their post-ingestive consequences (Stark 
et al., 2024). An initially novel food, if consistently proven to be calorically valuable and non-toxic, 
might see its "novelty" signal diminish in importance. Conversely, if novel foods are frequently 
associated with low nutritional yield or mild malaise, the novelty cue itself could become a stronger 
predictor of poor foraging outcomes, reinforcing a scarcity-like metabolic response. 

B. Food Neophobia: Behavioral and Potential Metabolic Implications of Avoiding Novelty 

Food neophobia, characterized by a reluctance to consume unfamiliar foods, is a widespread 
behavioral trait observed in many omnivorous species, including humans. It is generally considered 
an adaptive evolutionary mechanism designed to protect individuals from ingesting potentially 
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harmful or toxic substances (Santisi et al., 2021). This innate caution towards the unknown highlights 
a pre-existing biological sensitivity to food novelty. 

Research has linked high levels of food neophobia with several dietary and health-related 
outcomes. Individuals exhibiting strong food neophobia often have reduced dietary variety and may 
consume a diet of lower overall quality (Knaapila et al., 2015; Sarin et al., 2019). Food neophobia may 
also be associated with adverse metabolic profiles, including obesity, decreased omega-3 fatty acid 
concentrations, increased fasting serum insulin levels and a higher risk of developing type 2 diabetes 
(Knaapila et al., 2015; Proserpio et al., 2018; Sarin et al., 2019). These findings suggest a potential, 
albeit possibly indirect, connection between an organism's behavioral response to novel foods and its 
underlying metabolic regulation. 

Within the framework of our hypothesis, the degree of an individual's innate neophobia could 
determine the strength of the "novelty-as-scarcity" signal. A stronger physiological "scarcity" signal 
in individuals with high food neophobia could be due to heightened perceived risk, or an amplified 
stress response associated with consuming something aversive, thereby potentiating fat storage to a 
greater extent than in a neophilic individual who consumes the same novel food out of curiosity. The 
context of novel food consumption is therefore critical: consumption driven by necessity in the face 
of dwindling familiar options (as the hypothesis implies) is distinct from exploratory tasting or 
gradual habituation, where the "novelty-as-scarcity" signal might be attenuated or absent. 

III. Candidate Biological Mechanisms Linking Novel Food Intake to Fat 
Accumulation 

We here review several candidate mechanisms or “proximate causes” whose interplay could 
translate a "novel food" signal into a physiological drive for increased fat accumulation. These 
mechanisms include neuroendocrine signaling, immune responses, and cellular nutrient sensing. 

A. Neuroendocrine Signaling Cascades: Translating Novelty into Metabolic Shifts 

Neuroendocrine pathways are central to regulating energy homeostasis and could be key in 
mediating the proposed response to dietary novelty. 

1. The Gut-Brain Axis: Altered Satiety and Nutrient Sensing with Unfamiliar Foods 

The gut-brain axis represents a critical bidirectional communication system where ingested 
nutrients trigger signals from the gastrointestinal tract to the central nervous system (CNS), 
profoundly influencing food intake, energy expenditure, and nutrient partitioning (Bauer et al., 2016). 
Enteroendocrine cells lining the gut possess sophisticated chemosensory machinery, including G-
protein coupled receptors (GPCRs) and solute transporters, which detect preabsorptive nutrients 
(Bauer et al., 2016). Upon nutrient or bitter compound detection, these cells release a variety of gut 
peptides, such as cholecystokinin (CCK) in the duodenum, glucagon-like peptide-1 (GLP-1) in the 
ileum, and the di-peptide tyrosine-tyrosine (PYY) in the colon (as a result of short-chain fatty acid 
detection) (San Gabriel, 2015). These hormones can act locally on vagal afferent nerves or enter 
circulation to act directly on the CNS, particularly the brainstem and hypothalamus, to orchestrate 
appropriate metabolic responses, including the induction of satiety and modulation of energy 
expenditure (Bauer et al., 2016). 

Novel or historically unrecognized food components might interact differently with these gut-
based nutrient sensors compared to familiar foods. They could bind with lower affinity, activate 
different receptor subtypes, or fail to activate certain pathways altogether. Furthermore, the gut 
microbiota, which plays a significant role in digesting complex food components and influencing gut 
hormone release (Bauer et al., 2016), may not be adapted to efficiently process these novel substrates. 
This could lead to an altered profile or magnitude of gut hormone release. For instance, a calorically 
equivalent load of novel food might elicit a weaker or delayed release of satiety hormones like GLP-
1 or PYY compared to a familiar meal. This is supported by an acute randomized feeding study, in 
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which a Paleolithic diet meal elicited significantly higher plasma concentrations of GLP-1 and PYY 
than an energy- and macronutrient-matched control diet that included more evolutionarily novel 
foods such as rice (Bligh et al., 2015). An attenuated or "confusing" satiety signal upon ingestion of 
novel foods could be interpreted by the brain as indicative of lower-than-expected nutrient yield or 
quality. This misinterpretation might mimic a state of relative nutrient scarcity, thereby promoting 
compensatory behaviors like increased food seeking or, as hypothesized, a metabolic shift towards 
increased fat storage to buffer against this perceived unreliability of the food source. The brain relies 
on these gut signals not only for caloric accounting but also for information about macronutrient 
composition (Bauer et al., 2016; San Gabriel, 2015); novel components could disrupt this precise 
signaling, leading to "nutrient confusion" and a default to a conservative, energy-storing strategy. 

The gut microbiota's role is particularly pertinent here. A novel food might introduce substrates 
for which the existing microbial community is ill-equipped, leading to inefficient fermentation, the 
production of an unusual profile of metabolites (e.g., different types or ratios of short-chain fatty 
acids), or even dysbiosis (Feng et al. 2025, Rondinella et al.2025). These microbial shifts can, in turn, 
alter gut peptide secretion and directly influence host metabolism, potentially generating signals that 
the brain interprets as nutrient stress or scarcity, thereby favoring fat accumulation (Amabebe et al., 
2020). 

2. Hypothalamic Integration: Modulating Energy Balance in Response to Perceived Environmental 
Instability 

The hypothalamus fine-tunes appetite, energy expenditure, and ultimately, body weight. 
Signals indicating food novelty, potentially relayed from the sensory systems or via the gut-brain 
axis, could be interpreted by hypothalamic circuits as evidence of environmental instability or a 
decline in the quality and reliability of available food sources. 

This interpretation could lead to an upward adjustment in the "set point" or the defended level 
of adiposity (Speakman & Elmquist, 2022), effectively programming the body to favor fat 
accumulation as a buffer against anticipated future hardships. Key hypothalamic neuropeptides, 
including leptin, insulin, neuropeptide Y (NPY), Agouti-related peptide (AgRP), and pro-
opiomelanocortin (POMC), are central to this regulation (Arora, 2006; Coll et al., 2007). Their 
expression levels can be modulated through phytochemicals and micronutrients (Aragones et al., 
2016) providing a putative link between the presence of novel or absence of familiar food components 
and hypothalamic energy balance regulation. For example, leptin, a hormone secreted by adipose 
tissue in proportion to fat mass, normally acts on the hypothalamus to reduce food intake and 
increase energy expenditure (Myers et al., 2008). However, under a perceived threat signaled by 
dietary novelty, the sensitivity to leptin might decrease (leptin resistance), or the drive to store fat 
might functionally override leptin's typical anorexigenic effects. This is supported by a study 
showing that digested wheat gluten, an evolutionarily novel food component for humans (Cordain, 
1999), inhibits binding between leptin and its receptor (Jönsson et al., 2015). The brain might prioritize 
the perceived future threat of scarcity over the current reality of adequate or even increasing fat 
stores. This represents a shift from simple reactive homeostasis, which corrects current energy 
deficits, to a form of predictive allostasis, where the body proactively alters its internal state to meet 
anticipated future demands by defending a higher level of body fat (McEwen & Wingfield, 2003). 

3. Stress-Related Pathways: Potential Activation by Dietary Uncertainty 

The consumption of unfamiliar foods, particularly if this experience is coupled with neophobia-
related anxiety or is interpreted as a sign of a deteriorating or uncertain food environment, has the 
potential to activate the body’s physiological stress response systems. These include the 
hypothalamic-pituitary-adrenal (HPA) axis, leading to the release of glucocorticoids like cortisol, and 
the sympathetic nervous system, which releases catecholamines (Goldstein, 2003). 

Chronic or repeated activation of these stress pathways can have significant metabolic 
consequences. Elevated cortisol levels, for instance, are known to promote the accumulation of 
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visceral fat, increase appetite (particularly for energy-dense, palatable foods), and alter overall 
metabolic programming. If the introduction of novel foods into the diet is perceived as a stressor, this 
could initiate a hormonal cascade favoring fat deposition. There is evidence that individuals with 
hyperresponsiveness of the HPA axis are particularly predisposed to obesity (Rodriguez et al., 2015). 
This could be translated to individuals with high food neophobia who are compelled to eat novel 
foods due to a lack of familiar alternatives. Beyond psychological stress, novel food components that 
are poorly metabolized or place an unusual burden on the body's detoxification pathways could 
induce a form of "metabolic stress" at the cellular level. This, in turn, might trigger systemic stress 
responses or feed into inflammatory pathways, further contributing to a metabolic state conducive 
to fat storage. 

B. Immune System Engagement: Metabolic Inflammation as a Response to Novel Dietary Components 

The immune system is increasingly recognized as a critical player in metabolic regulation. In 
metabolic tissues such as adipose tissue, the liver, and even the hypothalamus, certain dietary 
components can trigger immune cell activation, leading to a state of chronic, low-grade inflammation 
often termed "metabolic inflammation" or "meta-inflammation" (Ramos-Lopez et al., 2022; Shapiro et 
al., 2011). This sub-clinical inflammation is a hallmark of obesity and is implicated in the development 
of insulin resistance and other metabolic dysfunctions. 

Novel or historically unrecognized food ingredients, such as those found in many UPFs (e.g., 
certain synthetic emulsifiers, artificial sweeteners, novel lipid structures, or preservatives), can not 
only lead to immune dysregulation through their impact on the microbiome, but also by inducing 
chronic oxidative stress and low-grade inflammation (Leo et al., 2021). This immune dysregulation 
can result in the production and release of pro-inflammatory cytokines, including tumor necrosis 
factor-alpha (TNF-α) and interleukin-1β. These cytokines can then act locally and systemically to 
impair insulin signaling, alter adipocyte function (promoting lipid storage and inhibiting lipolysis), 
and contribute to the ectopic accumulation of lipids in organs like the liver and muscle (Lyons et al., 
2016). 

The concept of "trained immunity" further suggests that innate immune cells can develop a form 
of immunological memory through long-term epigenetic reprogramming after contact with 
pathogens. Following an initial inflammatory challenge, such as exposure to a high-sugar diet or 
potentially a novel food component, these cells can exhibit an enhanced or altered response upon a 
secondary challenge (Ochando et al., 2022). This could mean that continued exposure to a diet rich in 
novel components might lead to progressively exacerbated inflammatory responses, perpetuating 
metabolic dysfunction and fat accumulation. Evolutionary, such internal inflammatory states might 
have correlated with periods of injury, infection, or environmental insecurity, conditions often co-
occurring with food scarcity. 

C. Novel Macronutrient Ratios and Their Effect on Cellular Signaling Pathways 

At the cellular level, intricate nutrient-sensing pathways continuously monitor the internal 
milieu, gauging energy status (e.g., ATP/AMP ratio) and the availability of key metabolites such as 
glucose, amino acids, and fatty acids (Yuan et al., 2013). Key players in these pathways include AMP-
activated protein kinase (AMPK) and the mechanistic target of rapamycin (mTOR), which are 
affected by hormones such as insulin, insulin-like growth factor-1 (IGF-1) and growth hormone. 
These sensors and their downstream effectors coordinate cellular metabolic responses, shifting 
between anabolism (building and storing) and catabolism (breaking down for energy) based on 
nutrient availability and cellular needs. 

Through their activation in various organs, in particular the hypothalamus and white adipose 
tissue, these nutrient sensing pathways may exert a net fat-storing effect when stimulated by diets 
with a macronutrient composition that is novel from an evolutionary standpoint (Cofnas, 2016). For 
example, the natural species-specific diet of rodents is high in carbohydrates and low in fat, and 
laboratory rodents fed chow with 70% energy from carbohydrates and 10% from fat do not get obese 
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(Hall et al., 2022). A prediction of our hypothesis is that rodents should gain fat mass when fed diets 
with novel macronutrient composition compared to their ancestral diet. Indeed, many mouse strains 
become obese when fed diets with higher fat and lower carbohydrate content, with peak effects 
observed at 20% carbohydrate and 60% fat content (by energy) (Hu et al., 2018). Hu et al. have shown 
that there were significantly positive associations between the dietary fat levels and hypothalamic 
insulin signaling, IGF-1 signaling and the growth hormone receptor as well as with the modulation 
of hypothalamic mTOR signaling. In white adipose tissue, 46/152 genes in the mTOR signaling 
pathway correlated significantly to dietary fat content, while there was no significant change in the 
expression of mTOR itself (Hu et al. 2018). 

In contrast to mice, a variety of evidence supports the assumption that humans have evolved on 
highly carnivorous hunter-gatherer diets and are therefore accustomed to lower carbohydrate and 
higher fat and protein intake (Ben-Dor et al., 2021; Klement, 2022). Hence, our hypothesis predicts 
that modern high-carbohydrate diets would promote fat mass gain in humans that have not 
historically adapted to high levels of carbohydrates. This is consistent with the carbohydrate-insulin 
model, according to which carbohydrates via their impact on insulin release, promote substrate 
partitioning towards fat deposition (Astley et al., 2018; Ludwig, 2023; Soto-Mota et al., 2023). Insulin 
spikes result in cellular uptake of nutrients with subsequent activation of the mTOR pathway, but 
subsequent dips in blood glucose in the postprandial period have been shown to be associated with 
increased appetite, which could drive higher energy intake and fat mass gain (Wyatt et al., 2021).   

Besides the macrunutrient ratios per se, it is also conceivable that any novel relative proportion 
of macronutrient subtypes will be interpreted by the body as forthcoming shortage and trigger fat 
accumulation. Such are for example fats of various chain length and saturation or the proportion of 
glucose, fructose and starch among dietary carbohydrates.  

For example, while the muscle of wild ruminates which were humans’ main source of fats 
contain on average 43% saturated, 35% monounsaturated and 22% polyunsaturated fats 
(PUFA)(Cordain et al., 2002:Table 7) modern diets usually include a higher proportion of PUFA as of 
the second half of the 20th century seed oils became a major components of the Western diet largely 
replacing animal fats and other traditional sources of dietary fat (Simopoulos, 2016). The omega-6 
PUFA linoleic acid which composes most of seed oils, is obesogenic when eaten in excess to omega-
3 PUFAs (Jeong et al., 2024). Likewise, a high proportion of fructose in the diet, which nowadays is 
easily achieved by the abundance of high-fructose corn syrup in foods, is obesogenic in rats (Bocarsly 
et al., 2010) and probably humans, too (Bray et al., 2004). 

IV. Initial Observations in Support of the Hypothesis 

Migrating from a homeland to a foreign country as a transition from one food culture to another 
is bound to associate migrants with novel foods. Authors attribute weight gain among migrants to 
dietary acculturation (Delavari et al., 2013), acculturative stress (Tseng & Fang, 2011), and lower 
physical activity (Jakicic et al., 2019; Kinra et al., 2020). 

Developing countries like China and India are experiencing rising rates of obesity concurrent 
with the introduction of novel Western foods (Astrup et al., 2008; Bhattacharya, 2014).Since there is 
less stress associated with this phenomenon we can assume that its contribution to migrants’ weight 
gain is minimal.  
These observation can be contrasted with the relative health, including low rates of obesity, among 

populations of the so-called “Blue Zones” (Buettner & Skemp, 2016) that consume traditionally 

treated agricultural foods (David, 2024), indicating that populations can adapt to regard relatively 

novel, post-Paleolithic foods as ‘regular’. However, this observation may also imply that novelty can 

be in the processing, or rather the lack of it, of food prior to its consumption. 
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V. Summary and Conclusions 

The ability to store fat in anticipation of food scarcity, once useful, may present challenges in 
contemporary food environments. The proportion of macronutrients, fatty acid chain length and 
degree of saturation, amino acid patterns, phytochemicals and other food components in 
contemporary diets differ from past traditional diets and in many cases, diets that humans during 
the Paleolithic era would have had access to (Ben-Dor et al., 2021; Goedeke et al., 2024). If these 
deviations from ancestral diets indeed act as a biological signal for potential future food shortages 
and trigger an adaptive mechanism to accumulate more fat, this would present an evolutionary 
grounded framework for understanding one potential contributor to modern metabolic disease. The 
plausibility of our hypothesis is supported by the existence of multiple interconnected biological 
systems capable of detecting and responding to dietary novelty.  

The initial detection of dietary novelty occurs via the sensory systems, particularly olfaction and 
gustation, which identify unfamiliar chemical signatures and relay this information to the central 
nervous system, including key regulatory areas like the hypothalamus. 

Simultaneously, the gut-brain axis processes the ingested novel components. Differences in how 
these components interact with gut nutrient sensors or are metabolized by the gut microbiota could 
lead to altered satiety and nutrient signaling profiles (e.g., modified release of GLP-1, PYY) compared 
to familiar foods, potentially mimicking signals of undernutrition or poor food quality. The immune 
system, particularly within metabolic tissues, may recognize certain novel food ingredients as foreign 
or as danger signals, initiating a low-grade inflammatory response ("meta-inflammation") 
characterized by the release of pro-inflammatory cytokines that can directly impair insulin signaling 
and promote lipid storage (Lyons et al., 2016). 

At the cellular level, nutrient-sensing pathways (e.g. mTOR) may be stimulated by unfamiliar 
macronutrient components of novel diets in ways that shift cellular priorities towards energy 
conservation. These diverse peripheral and cellular signals converge on central neuroendocrine 
pathways, particularly within the hypothalamus. Here, they are integrated with other inputs to 
modulate appetite, energy expenditure, and potentially activate stress hormone cascades (e.g., HPA 
axis, leading to cortisol release), which can further favor fat accumulation.  

These mechanisms form a complex network with considerable cross-talk and feedback loops. 
For instance, inflammation triggered by the immune system can alter hypothalamic sensitivity to 
metabolic hormones like leptin and insulin (Lyons et al., 2016). The overall response may also depend 
on a "novelty threshold": a minor dietary change might elicit little response, whereas a diet 
substantially composed of evolutionarily novel ingredients, such as many UPFs (Cotter et al., 2021), 
could surpass this threshold and trigger significant metabolic adaptations. 

Testing of the hypothesis faces various methodological challenges such as defining and 
standardizing ‘Novelty’, individual response variability, distinguishing between long and short-term 
effects, confounding factors, and the relative effect of the presence and absence of food components, 
most of which are common to most dietary research. 

Future research may be aimed at identifying specific foods with high detrimental potential, 
identifying specific novelty biomarkers including alterations of microbiomes, and effect of novel 
foods during critical developmental stages.  

The practical implication of this hypothesis is that the common obesogenic or anti-obesogenic 
perception of different foods, like green salads or fats is not absolute but relative to an individual 
historical base and hence, following global or state level standardized recommendations could be 
detrimental to health. 

Ultimately, this line of inquiry underscores a fundamental theme in metabolic physiology: 
mechanisms that were once vital for survival in ancestral environments characterized by food 
unpredictability can become maladaptive when confronted with the unprecedented dietary 
landscape of the modern world.  
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