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Abstract

Dairy nutrition may play a significant role in mental wellbeing through its impact on brain
function, mood regulation, and gut health. Fermented dairy products, in particular, provide
improved bioavailability of essential nutrients like calcium, protein, and bioactive compounds that
support cognitive function. Furthermore, milk fat globule membrane and phospholipids in dairy
are known to enhance brain health and cognitive performance. Nutrients like omega-3 fatty acids,
vitamins B and D, and minerals such as magnesium and zinc, which are present in dairy, are crucial
for mental health, as deficiencies in these nutrients are often linked to mental disorders. Thus,
incorporating dairy into the diet can be a valuable strategy for promoting mental wellness.
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Introduction

The link between diet and mental health has gained substantial attention, with research
increasingly highlighting the potential impact of dairy nutrition on mental wellbeing. Dairy
products are packed with essential nutrients, including high-quality proteins, vitamins, minerals,
and bioactive compounds that contribute to overall health. Beyond physical benefits, specific
components in dairy, such as tryptophan-rich proteins, can influence brain chemistry by boosting
serotonin levels, which helps regulate mood and stress. Probiotics found in fermented dairy
products may also support mental health by promoting a healthy gut microbiome, which plays a
vital role in the gut-brain axis. As scientists uncover more about the interactions between dairy
nutrition and mental health, dairy may emerge as a valuable component of dietary strategies to

support mental well-being.
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Connecting mental wellbeing and diet

Mental health is a state of well-being that enables individuals to handle life’s challenges,
recognize their strengths, work productively, and contribute to their communities (WHO, 2022).
This well-being is closely connected to brain and gut health, linked through the gut-brain axis—a
communication pathway between the nervous systems in the gut and brain. Neurotransmitters act
as messengers between nerve cells, allowing effective brain function. Gut health, influenced by
diet, shapes the gut microbiota, impacting mental health. The brain, which uses 20-25% of the
body’s energy, relies on specific nutrients for optimal function. Key nutrients include
carbohydrates (as glucose), essential fatty acids (omega-3 and omega-6), and proteins. Glucose
serves as the primary brain fuel, while essential fatty acids maintain brain structure and support
neurotransmitter production, like serotonin and dopamine. Protein-derived amino acids, such as
tryptophan, tyrosine, and arginine, are also crucial for creating neurotransmitters and
neuromodulators, supporting mental well-being (Merlo et al., 2024).
Nutritional deficiencies and mental wellbeing

Nutritional deficiencies can significantly impact mental well-being, with common
deficiencies in omega-3 fatty acids, B vitamins, essential minerals, and amino acids linked to
mental health disorders. These nutrients are vital for neurotransmitter production and brain
function, supporting emotional stability and cognitive health. Dehydration, even mild, can impair
nervous system function, leading to increased feelings of anger, confusion, and fatigue (Zhang et
al., 2018). Amino acids, such as tryptophan and tyrosine, serve as precursors to neurotransmitters
like serotonin and norepinephrine. Deficiencies in these amino acids can lower neurotransmitter
levels, contributing to mood disorders. Sulfur-containing amino acids like cysteine and methionine
are precursors to glutathione, a powerful antioxidant (Zielinska et al., 2023). Polyunsaturated fatty
acids (PUFAs), particularly omega-3 fatty acids like DHA and EPA, are essential for brain
function. Low omega-3 levels are associated with increased depression risk, and supplementation
may have therapeutic benefits (Zhou et al., 2022; Zielinska et al., 2023). B vitamins (B1, B6, B9,
B12) are crucial for neuronal function, with deficiencies linked to depression and reduced
antidepressant effectiveness. Vitamin B1 supports neurotransmitter synthesis, B6 aids in the
creation of neurotransmitters like GABA and serotonin, and B9 and B12 are important for
metabolism and antioxidant activity. Vitamin D helps maintain serotonin levels and balance
dopamine and norepinephrine, with deficiency linked to a higher risk of depression (Zielinska et
al., 2023). Deficiencies in magnesium, zinc, selenium, copper, and manganese are also associated
with a higher risk of depression. Magnesium affects the Hypothalamic-Pituitary-Adrenal (HPA)

axis, while zinc plays a role in depression onset and treatment. Selenium supports brain cell
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protection from oxidative stress. Calcium is crucial for serotonin production and HPA axis
regulation, with low levels contributing to higher anxiety and poor sleep (Du et al., 2022; Zielinska
etal., 2023).
Dairy nutrition in mental wellbeing

Dairy products are a significant part of the human diet, contributing approximately 9.0 to
12.0% of an individual’s energy needs. They are nutritionally and functionally rich, with milk,
fermented milks, milk powder, cheese, and other dairy products providing essential nutrients such
as calcium, protein, minerals, polyunsaturated fatty acids (PUFASs), amino acids, and vitamin D.
The nutrient composition varies depending on the type of raw materials and the processing
methods used in the preparation of dairy foods. Milk products support brain health, largely due to
bioactive components from milk proteins, including peptides and amino acids, which may
positively impact brain function. For instance, bioactive peptides with antioxidative properties
help enhance cognitive ability by reducing oxidative stress in the nervous system. Tryptophan,
abundant in milk, is a precursor to serotonin and boosts brain serotonin levels, which improves
mood, cognitive function, and reduces stress-related neurogenesis. Additionally, milk protein
hydrolysates like a-lactalbumin and asl-casein contribute to improved serotonin function in the
brain, enhancing cognitive performance and alleviating sleep disorders by regulating the
neuroendocrine system. Further, a rat study reported that milk casein significantly reduced stress-
induced changes in serum corticosterone and serotonin levels (Joung et al, 2021). As a rich source
of calcium, adequate dairy consumption can support mental health and overall well-being (Du et
al, 2022).

Fermented dairy foods offer additional benefits due to the presence of beneficial microbes
(starter cultures and probiotics) and the fermentation process itself. These benefits include
enhanced mineral absorption and bioavailability, antimicrobial properties, relief from lactose
intolerance, improved digestion, amino acid enrichment, bio-enrichment of vitamins, and
biofunctional properties such as ACE-inhibition, antioxidant activities, and immunostimulation
(Figure 1). Moreover, fermented milks serve as excellent carriers for probiotics and prebiotics,
offering further health benefits of these functional ingredients (Figure 1). Calpis sour milk, a
Japanese beverage made by fermenting skim milk with Lactobacillus helveticus and
Saccharomyces cerevisiae, has shown notable effects on memory and stress. After eight weeks of
fermented milk intake, participants reported fewer physical symptoms related to stress,
highlighting its potential benefits for mental resilience and well-being (Kim et al, 2016).
Consumption of yogurt and calcium has been linked to a reduction in the severity of depression

symptoms (Crichton et al., 2010). In a study by Kim et al. (2016), mice fed camembert cheese
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extract showed improved neurotrophic factor production. Additionally, bovine lactoferrin (bLF)
has been found to alleviate psychological distress, especially under moderate stress. Higher yogurt
consumption (1-3 times/week, 4-7 times/week, and 2 times/day) was associated with improved
depression symptoms compared to the lowest consumption group (1 time/week or almost never).
Souza et al (2022) observed that university students with lower anxiety levels consumed
significantly more fermented dairy products, like yogurt and cheese, than those with higher anxiety
levels. Additionally, a cross-sectional study in the Yangtze River Delta region of China found a

negative association between dairy consumption and psychological symptoms (Zhao et al., 2023).
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Figure 1. Health benefits of fermented dairy foods

Milk Fat Globule Membrane (MFGM), rich in phospholipids and sphingolipids, is crucial
for gut and brain development. Components like phosphatidylserine influence serotonin and
dopamine production, while phosphatidylcholine supports acetylcholine synthesis, affecting mood
and cognition. MFGM supplementation can mitigate chronic stress effects on the HPA axis and
reduce anxiety-like behaviors. Traditional buttermilk is a rich source of phospholipids, and studies
have shown that buttermilk-derived phospholipids can influence hippocampal gene expression and
signaling in rats (Slykerman et al, 2024).

Human clinical trials across various countries have reported that consuming probiotic-
containing dairy products, or dairy products in general, is linked to a reduction in depressive
symptoms among patients with depression. Probiotics are recognized as key agents for modulating
the gut microbiota in a way that benefits human health. Preclinical studies involving rodents
treated with probiotics have shown improvements in memory, and reductions in anxiety and
depression-like behaviours. The potential mechanisms through which probiotics exert these
effects include: (i) increased production of short-chain fatty acids, which interact with gut mucosal
enteroendocrine cells to stimulate the release of gut hormones such as cholecystokinin, peptide

tyrosine tyrosine, and glucagon-like peptide-1; (ii) enhanced neurotransmitter production in the
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gut, including dopamine, serotonin, noradrenaline, and GABA, which likely modulate
neurotransmission within the enteric nervous system; (iii) reduction in circulating levels of
glucocorticoids and pro-inflammatory cytokines; and (iv) increased concentrations of anti-
inflammatory cytokines, which improve the integrity of the blood-brain barrier, the gut barrier,
and overall reduce inflammation (Kazemi et al., 2019; Zhao et al., 2023).
Conclusion

Mental wellbeing is a fundamental human right, essential for personal, community, and
socio-economic development. Diet plays a crucial role in maintaining mental wellbeing, as both
brain and gut health are heavily influenced by nutrition. Dairy foods, with their rich nutritional
profile, and particularly their fermented versions, offer the added advantage of beneficial microbes
and the fermentation process, both of which can contribute positively to mental wellbeing.
Accessible and effective preventive and management strategies through food have the potential to
benefit millions of people worldwide. Raising awareness about the importance of nutrition and its
impact on mental health is key to fostering better mental wellbeing globally.
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