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ABSTRACT

Nutrition plays a vital role in health maintenance and disease prevention, as food influences essential
physiological processes and sustains life. The role of diet in promoting health and preventing chronic
disease has become an intense focus in recent decades. Tackling eating habits, advocating for diverse protein
sources and customizing protein guidelines based on different groups of people are vital elements of a
holistic method to reduce the global impact of chronic diseases. This review underscores the significance of
plant-based diets, bioactive compounds, nutraceuticals and specific dietary patterns in combating chronic
diseases, enhancing metabolic health, and fostering longevity, ultimately promoting a natural, preventive
approach to health. Chronic diseases, responsible for 71% of global mortality, can be mitigated through
functional foods and nutraceuticals rich in bioactive compounds such as proteins, flavonoids, and
carotenoids. These bioactive compounds provide targeted solutions for managing conditions like
hypertension, cardiovascular diseases, diabetes, cancer, and neurological disorders by reducing oxidative
stress inflammation, and regulating blood pressure. The findings revealed that the antioxidative effects of
bioactive compounds, especially curcumin in turmeric and isoflavones in soybean, contribute to decreased
risk of certain cancers, such as breast and prostate cancer, by regulating hormonal balance and inhibiting
cancer cell growth. Wheat bran is an excellent source of B-group vitamins, essential for energy metabolism
and brain function. Similarly, Diets containing functional food components play key roles in modulating
the intestinal environment and resident microbiome with systemic effects on immunity. Probiotics, the
beneficial bacteria found in dairy products, play a crucial role in maintaining gut health by balancing the
intestinal flora, which aids digestion and nutrient absorption. When integrated with lifestyle interventions,
functional foods offer sustainable and natural health management strategies that help prevent disease
progression and promote overall well-being. The growing demand for functional foods and nutraceuticals
highlights their importance in improving lipid profiles, regulating blood glucose, supporting weight
management, and mitigating risk factors.
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Introduction health and well-being (Witkamp, 2021). Advances in
personalized nutrition, driven by genetic and meta-
In the modern era, nutrition plays a critical role in ~ bolic profiling, enable tailored recovery strategies,
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with age-specific approaches addressing unique
nutritional needs (Wang et al., 2024). The role of diet
in promoting health and preventing chronic disease
has become an intense focus in recent decades
(Sharma et al., 2024). According to the World Health
Organisation, Chronic diseases, responsible for 71%
of global deaths, disproportionately affect vulner-
able populations (Balthazar et al., 2022). Tackling
eating habits, advocating for diverse protein sources
and customising protein guidelines based on differ-
ent groups of people are vital elements of a holistic
method to reduce the global impact of chronic dis-
eases (Aydar et al., 2020). Research shows that spe-
cific foods, nutrients, and natural bioactive com-
pounds in the diet can influence physiological pro-
cesses underlying disease pathogenesis (Aspinall,
2021). This has sparked interest in functional foods
and nutraceuticals, which offer targeted health ben-
efits beyond basic nutrition (Bagchi, 2021). Whether
derived from natural sources or stimulated with
additional bioactive compounds, these foodstuffs
possess an exclusive combination of ingredients that
distinguishes them as potent contributors to holistic
health (Singh et al., 2023). National surveys have re-
vealed that a number of nutrients are inadequately
utilized in relation to health risk among the elderly,
including protein, dietary fiber, carotenoids, cal-
cium, magnesium, potassium, and vitamins B6, B12,
D, and E (Tucker, 2015). While food intake sustains
life, foodborne pathogens and xenobiotics pose risks
to intestinal barrier homeostasis (Martins-Gomes et
al., 2024). The trend of including nutrients in diet,
particularly protein as an alternative strategy for
tackling chronic health issues and managing chronic
diseases, is rising nowadays (Hadidi et al., 2022). It
has been noticed that the source of proteins matters
a lot since plant-based proteins from legumes, nuts
and seeds have been linked with reduced risk of
chronic diseases (Tan and Nawaz, 2023). The soya
proteins are of high quality and contain all the es-
sential amino acids needed by the body, making the
soybean a complete protein source, which is particu-
larly beneficial for vegetarians (Gul et al., 2016). The
soybeans contain <-35-40% protein, <-20% lipids,
<-9% dietary fibre, and <-8.5% moisture based on
the dry weight of mature raw seeds. Different culti-
vation environments, such as wild and cultivation
conditions, make soybeans differ in their protein
compositions (Qin et al., 2022). The regular inclusion
of turmeric (herb) in the diet can thus support over-
all health and well-being (Azeez and Lunghar,
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2021). Cocoa supplementation continuously for 28
days significantly improved the flow-mediated dila-
tion (Zitvogel et al., 2021). Clinical studies indicate
that the intake of flavonoid-rich fruits and veg-
etables 8-10 times daily is safe and beneficial
(Wallace et al., 2020).

Nutraceuticals

The market for products with functional and
nutraceutical properties has grown exponentially
since consumers are demanding the natural, low-
risk alternatives to pharmaceuticals that promote
health and wellness (Hernandez-Alonso et al., 2019).
A food may be functional if it provides evidence of
its preventive, protective and therapeutic properties,
in addition to its nutritional contribution, provided
it is composed of naturally occurring components
(Diaz et al., 2019; Monjiote et al., 2017). An optimal
consumption of Cruciferous vegetables, which rep-
resent the most extensively investigated class of
functional foods, is associated with lowering the
risks of several chronic diseases (Singh et al., 2024).
Overall, when combined with lifestyle interventions,
the nutraceutical strategies present promising op-
portunities for supporting healthy body weight and
composition (Sharma et al., 2024). Moreover, certain
functional food-drug interactions may impact phar-
macological therapy (Sharma et al., 2024). Unlike
pharmaceuticals, functional foods and dietary
supplements do not undergo rigorous pre-market
evaluation by the Food and Drug Administration or
European Food Safety Authority (Dwyer et al.,
2018). Functional foods are defined as foods that
provide health benefits other than nutritional value
(Hammoudi-Halat et al., 2023). Functional food can
only be applied to foods that contain new ingredi-
ents and formulations” (Hellas and Calder, 2020).
Probiotics, prebiotics, polyphenols, peptides, omega
fatty acids, flavonoids, carotenoids, vitamins and
minerals are the major bioactive compounds of
nutraceuticals (Ganesan and Xu, 2017). This cat-
egory includes dietary supplements, fortified foods,
herbal products and other formulations designed to
deliver specific therapeutic effects (Vignesh et al.,
2023). Nutraceuticals often contain higher concen-
trations of bioactive compounds than what is natu-
rally found in whole foods, allowing individuals to
target particular health concerns or deficiencies with
precision (Fekete et al., 2023). Nutraceuticals have
demonstrated the ability to lower colon cancer risk
and delay the disease’s progression. These dietary
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ingredients target many molecular elements in-
volved in the development of colon cancer
(Kuppusamy et al., 2014). Whether integrated into
daily meals or consumed in supplement form, these
products offer individuals the opportunity to
proactively manage their health and address specific
health needs (Witkamp, 2021). Intake of bioactives
containing functional foods at the recommended
dietary allowance appears prudent (Blumberg et al.,
2018). The use of nutraceuticals has been linked to
improved health parameters through rigorous stud-
ies and clinical trials (Cena and Calder, 2020).

Mechanisms and Pathways of Prevention through
Food

Oxidative Stress and Antioxidants

Oxidative stress is a phenomenon caused by an im-
balance between production and accumulation of
oxygen reactive species in cells and the ability of a
biological system to detoxify these reactive prod-
ucts, often due to oxygen metabolism by—products
and environmental factors like UV radiation, pollut-
ants and heavy metals further increase these reac-
tive species, causing cell damage, i.e. oxidative stress
(Pizzino et al., 2017). Vitamin C, a potent antioxidant
found abundantly in citrus fruits, plays a crucial role
in neutralising free radicals (superoxides) in the
body, thus protecting cells from oxidative stress, re-
ducing inflammation and preventing chronic dis-
eases, such as heart disease and cancer
(Konstantinidi and Koutelidakis, 2019). Cabbage
(green, white and red), rich in bioactive compounds
and showing potential as functional foods, reduces
the oxidative stress (Uuh—Narvaez et al., 2021). Phe-
nolic substances are powerful antioxidants that help
in protecting the body from oxidative stress (Guo et
al., 2022). The antioxidative effects of bioactive com-
pounds, especially curcumin, protect the body
against oxidative stress and free radical damage
(Kussmann et al., 2023). Antioxidant-rich foods help
in combating oxidative stress in the body (Vignesh et
al., 2023). Many functional foods contain antioxi-
dants, which have the ability to neutralize harmful
free radicals and thereby mitigate oxidative stress
(Vignesh et al., 2024). Green tea contains high levels
of catechins, especially epigallocatechin gallate,
which are powerful antioxidants (Rodak et al., 2021).
The antioxidative effects of epigallocatechin gallate
help in protecting cells from damage caused by free
radicals, reducing the risk of chronic diseases
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(Munteanu and Schwartz, 2022).
Metabolic Disorders
Blood Pressure

Arterial hypertension is one of the most common
cardiovascular risk factors. According to a 2014
World Health Organisation (WHO) report, arterial
hypertension was the cause of 51% deaths from
stroke and 45% of overall cardiovascular mortality
(Williams et al., 2018). Cardio—protective nutrients
like CoQ10, sitosterol and polyphenols found in
plant-based foods improve lipid profiles and lower
blood pressure (Szczepafiska et al., 2022).
Nutraceuticals, such as beetroot juice and soy
isoflavones, also aid blood pressure reduction
through weight loss (Strilchuk et al., 2020). Flaxseed
oil helps in lowering blood pressure (Guasch-Ferré
et al., 2020). The regular use of green tea lowers
blood pressure (Musial et al., 2020). Clinical trials
indicate sprouted grains providing small daily
doses of arginine-rich proteins, milk peptides and
bioactive nitrate-rich vegetables may aid blood
pressure control (Bahadoran et al., 2017). Omega-3
fatty acids, specifically EPA and DHA, play a vital
role in lowering blood pressure (Thomas et al., 2015;
Venegas-Calerén and Napier, 2023). Onion and gar-
lic contain sulfur compounds, which have been
shown to lower blood pressure (Dixit et al., 2023).

Cardiovascular Diseases

Cardiovascular diseases (CVDs), including coronary
heart disease, stroke and peripheral arterial disease,
remain the leading causes of morbidity and mortal-
ity globally (Roth et al., 2020). Improper dietary hab-
its, such as irregular meals, high meat consumption
and low intake of fibre and unsaturated fats, contrib-
ute to cardiovascular diseases (Szczepafiska et al.,
2022). Preventive strategies focus on reducing risk
factors like high blood pressure, obesity and poor
lipid profiles through diets, such as Mediterranean,
Dietary Approaches to Stop Hypertension (DASH),
vegetarian, ketogenic and Japanese, emphasizing
fruits, vegetables, whole grains and pulses while
limiting red meat, sweets and processed foods to
improve overall lifestyle and reduce CVD risk
(Migliaccio et al., 2020). The Dietary Approaches to
Stop Hypertension dietary model emphasises the
consumption of fruits and vegetables, nuts, dairy
products with limited fat and plant-based proteins,
mainly from legumes (Migliaccio et al., 2020). A
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lower rate of heart failure has been observed among
DASH diet followers as compared to non-DASH
diet followers (D’ Almeida et al., 2018). Each increase
in the intake of whole grains, green leafy vegetables
and beans reduced the CVD risk by 60, 45 and 65%,
respectively (Golzarand et al., 2022). Plant-based
diets provide cardio-protective fibre, beta-glucans,
and phytosterols, reducing lipid absorption and
lowering risks of vascular disease, hemorrhagic, and
ischemic strokes (Chiu ef al., 2020).

Phenolic substances are powerful antioxidants
that help in protecting the body from oxidative
stress and are linked with reduced risk of heart dis-
ease (Guo et al., 2022). Phenolic compounds can ben-
efit one’s health by reducing the risks of developing
metabolic disorders, such as type 2 DM. Phenolic
chemicals have a wide range of biological character-
istics; however it is yet unclear how exactly they
prevent disease. Antioxidants contribute to the re-
moval of these oxidative products (Rahman et al.,
2021). Soybean and its derivatives, such as tofu,
tempeh and soy milk, help in lowering the low-den-
sity lipoprotein (LDL) cholesterol (Sikand et al.,
2015). The soya proteins contain all the essential
amino acids needed by the body, making the soy-
bean a complete protein source, comparable to ani-
mal protein, which is particularly beneficial for veg-
etarians (Gul et al., 2016). Consuming proteins, espe-
cially from red and processed meats, has been found
associated with a higher risk of cardiovascular dis-
eases (Wang et al., 2022). One important component
in reducing heart attacks and strokes is flaxseed oil
(Guasch-Ferré et al., 2020). Citrus fruits, rich in vita-
min C, flavonoids, and bioactive compounds, sup-
port heart health by enhancing blood vessel func-
tion, reducing blood pressure, and lowering LDL
cholesterol (Butu and Rodino, 2019; Vignesh et al.,
2023). Similarly, green tea promotes cardiovascular
health by improving blood vessel function, reducing
blood pressure, and lowering LDL cholesterol
(Musial et al., 2020). Omega-3 fatty acids, specifi-
cally EPA and DHA, play a vital role in maintaining
cardiovascular health by lowering blood pressure,
reducing triglycerides and decreasing the risk of
heart attacks and strokes (Venegas-Calerén and
Napier, 2023). Tomato provides lycopene, a potent
antioxidant linked with a reduced risk of heart dis-
ease (Witkamp, 2021). Onion and garlic contain sul-
fur compounds, which have been shown to reduce
the risk of cardiovascular diseases (Dixit et al., 2023).
The antioxidative effects of bioactive compounds,
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especially curcumin, protect the body against heart
disease (Kussmann et al., 2023).

Nutraceuticals are natural nutritional compounds
that are beneficial in illness therapy and disease pre-
vention, especially CVD risk reduction initiatives
(Rane et al., 2025). Cardio—protective nutrients like
CoQ10, sitosterol and polyphenols found in plant-
based foods improve lipid profiles and support vas-
cular health (Szczepafiska et al., 2022). In
nutraceuticals, probiotics, prebiotics, polyphenols,
peptides, omega fatty acids, flavonoids, carotenoids,
vitamins and minerals are the major bioactive com-
pounds, which may favorably modify cardiovascu-
lar disease-causing factors (Ganesan and Xu, 2017).
Adopting a dietary pattern emphasising foods rich
in plant sterols, soluble fibre, and soy protein may
aid in cholesterol management and reduction of
CVD risk (Sharma et al., 2024). Omega 3 fatty acids,
prevalent in certain nutraceuticals, exhibit cardio-
vascular benefits by regulating lipid levels and re-
ducing the risk of heart disease (Singh et al., 2023).
According to studies, more than 2 years of caloric
restriction in young-and middle-aged non-obese
adults led to relative reductions in cardiometabolic
risk factors (Ravussin et al., 2015).

Diabetes

Diabetes is marked by elevated blood glucose due to
metabolic alterations in carbohydrates, lipids, and
proteins (Anonymous, 2018). Type 1 and type 2 dia-
betes cause high blood sugar and complications
(Adefegha, 2018). Eating green, white and red cab-
bage has shown the potential for preventing and
managing type 2 diabetes mellitus and regulating
glucose homeostasis (Uuh-Narvaez et al., 2021).
Cabbage containing a large number of secondary
metabolites, such as glucosinolates containing sulfur
and s-methyl cysteine sulfoxide, flavonoids, antho-
cyanins, coumarins, carotenoids, tannins, saponins,
alkaloids, phenolic compounds, tannins, phytoster-
ols, terpenes and chlorophylls reduce the level of
glucose in blood stream (Nawaz et al., 2018).
“Bioactive compounds can impact glucose regula-
tion by inhibiting carbohydrate-hydrolysing en-
zymes, slowing glucose absorption and preventing
hyperglycemia (Gothai et al., 2016; Zhu et al., 2019).
Plant food groups, such as berries, green leaves and
crucifers (including cabbage) play a significant role
in reducing the risk of type 2 diabetes (Wang et al.,
2016). Plant food compounds, such as polyphenols,
especially flavonoids, phenolic acids, tannins, phy-
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tosterols, vitamins, triterpenoids and carotenoids,
have been shown to have anti-diabetic effects
(Ardalani et al., 2021; Uuh-Narvaez and Segura-
Campos, 2020). Phenolics act as antioxidants, pro-
tecting against diabetes (Guo et al., 2022). Turmeric
contributes to metabolic health by improving insu-
lin sensitivity and regulating blood sugar levels,
which can be particularly beneficial for managing
diabetes (Azeez and Lunghar, 2021). Functional
foods and nutraceuticals have demonstrated poten-
tial for assisting in the optimisation of glycemic
regulation when combined with dietary and lifestyle
approaches (Sharma et al., 2024).

Obesity

Obesity is considered a principal public health con-
cern and is ranked as the fifth leading cause of death
globally. Overweight and obesity are one of the
main lifestyle illnesses that lead to further health
concerns and contribute to numerous chronic dis-
eases, including cancers, diabetes, metabolic syn-
drome, and cardiovascular diseases (Safaei et al.,
2021). The consumption of high-carotenoid juice for
four weeks significantly increased blood levels of
protective natural killer cells in overweight indi-
viduals (McAlpine et al., 2015). Functional foods and
nutraceuticals have demonstrated potential for as-
sisting in the prevention and management of weight
gain (Sharma et al., 2024). Fibre, a common compo-
nent of functional foods, not only supports digestive
health but also contributes to weight management
by inducing a sense of fullness (Vignesh et al., 2024).
Probiotics are defined as live microorganisms that
confer health benefits to the host, primarily through
their impact on the gut microbiome, a complex com-
munity of microorganisms crucial for maintaining
health (Mafe et al., 2025). Probiotics with specific
strains like Lactobacillus gasseri and Bifidobacterium
breve have demonstrated potential weight loss ben-
efits by modulating gut microbes and intestinal per-
meability (Minami et al., 2018; Sanchis-Chorda et al.,
2020).

Cancer Prevention

Antioxidants like flavonoids (e.g. quercetin and
luteolin) and carotenoids found in fruits, vegetables,
tea and wine protect the body against DNA damage
and reduce cancer risk, including breast cancer
(Griffiths et al., 2016). Diets rich in whole grains, veg-
etables, fruits, and dairy products reduce colorectal
cancer risk, while red and processed meats increase
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it (Schwingshackl et al., 2018). Current evidence
highlights that a healthy dietary pattern
emphasising unrefined cereals, vegetables, fruits,
nuts and olive oil, while limiting saturated fats and
red meat, may enhance overall survival following a
breast cancer diagnosis (Cicco et al., 2019). Diets high
in vegetables, legumes, fruits, and whole grains, and
low in added sugars and processed foods, lower the
risk of breast, colorectal, and prostate cancer (Zhang
and Giovannucci, 2024). Nutraceuticals like soy
isoflavones, curcumin, resveratrol, tea polyphenols
and sulforaphane show promise in targeting cancer
stem cells by regulating key signalling pathways,
reducing tumour recurrence and improving cancer
treatment outcomes (Chu et al., 2022). The anticancer
effects of cruciferous vegetables are linked to
bioactive compounds, phenolics, seed oils and fibre
(Aodagiindiiz et al., 2022). The ketogenic diet, high in
fat, low in carbs and moderate—protein diet, inhibits
tumour growth, creating an unfavorable environ-
ment for cancer cells (Talib et al., 2021). Diets rich in
fruits, vegetables, whole grains, and bioactive com-
pounds help prevent cancer, especially gastrointes-
tinal cancers (Clinton et al., 2020). High protein con-
sumption is linked to increased colorectal cancer
risk (Wang et al., 2022). Phenolic substances are
powerful antioxidants that help in protecting the
body from the risk of certain types of cancer (Guo et
al., 2022). Oats (Avena sativa L.), rich in dietary fibres
and phytochemicals, offer anticancer properties.
Tomato provides lycopene, a potent antioxidant
linked with a reduced risk of prostate cancer
(Witkamp, 2021). The antioxidative effects of
bioactive compounds, especially curcumin in tur-
meric and isoflavones in soybean, contribute to de-
creased risk of certain cancers, such as breast and
prostate cancer, by regulating hormonal balance and
inhibiting cancer cell growth (Kussmann et al., 2023;
Rasane et al., 2015).

Neurological Disorders

Neurological diseases are one of the major
healthcare issues worldwide (Makkar et al., 2020).
Other prevalent chronic diseases encompass neuro-
logical disorders like Alzheimer’s and Parkinson’s
disease (Babu ef al., 2023). Wheat bran is an excellent
source of B-group vitamins, essential for energy
metabolism and brain function (Konstantinidi and
Koutelidakis, 2019). Moreover, Omega-3s” anti-in-
flammatory properties help alleviate chronic inflam-
matory diseases like arthritis, promoting overall
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health and well-being (Oscarsson and Hurt-Camejo,
2017). A whole-grain diet rich in nutrients, such as
zing, folic acid, omega-3 fatty acids and several other
essential macro and micronutrients, can trigger the
functioning of the brain (Van der Burg et al., 2021).
These essential fatty acids support cognitive pro-
cesses and potentially reduce the risk of
neurodegenerative diseases, such as Alzheimer’s
disease (Alagawany et al., 2022).

Functional foods and nutraceuticals offer thera-
peutic potential for preventing neurological disor-
ders with minimal side effects. The bioactive com-
pounds, derived from food, address
neurodegeneration and support healthier lifestyles
(Makkar et al., 2020). The main nutraceuticals in neu-
rological disorders include bacoside A, bacoside B
and brahmine obtained from brahmi (Abdul-Manap
et al., 2019). Phytoconstituents, mainly obtained
from the leaf extract of Gingko biloba, prevent and
cure cognitive disorders, improve the blood circula-
tion in the brain and slow Alzheimer’s progression
(Preethi Pallavi et al., 2018; Purza et al., 2019). Fla-
vonoids like catechin and epigallocatechin, derived
from fruits, vegetables and drinks, such as wine, tea
and cocoa, are neuroprotective compounds
(Glevitzky et al., 2019). Crocin, a key compound
from saffron, has antispasmodic, sedative and cog-
nitive-enhancing properties. It aids in preventing
epilepsy, depression and inflammation and shows
promise in treating neurodegenerative disorders
like Alzheimer’s by improving memory and reduc-
ing oxidative stress in the hippocampus (Boccardi et
al., 2017). Luteolin and apigenin, found in rosemary,
parsley and celery, offer neuroprotective benefits by
guarding DNA against hydrogen peroxide toxicity,
reducing inflammation and preventing cell damage
in Alzheimer’s (Wang et al., 2016). Nutraceuticals
complement drug therapy to enhance quality of life
and manage Parkinson’s symptoms (Lama et al.,
2020). Cyanidin, found in cranberries and strawber-
ries, provides neuroprotection by suppressing pro-
inflammatory cytokines and preventing brain cell
damage (Makkar et al., 2020).

Immunity-Cold and Cough

Insufficient consumption of proteins among those
who are more susceptible can lead to a weakened
immune system, thereby worsening the impact of
long—term illnesses (Kumar et al., 2023). Diets con-
taining functional food components play key roles in
modulating the intestinal environment and resident
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microbiome with systemic effects on immunity
(Rowland et al., 2018). High vitamin C content, fla-
vonoids and other bioactive compounds in citrus
fruits significantly contribute to health benefits, pre-
dominantly immune system support (Butu and
Rodino, 2019). The bioactive compounds in citrus
fruits bolster the immune system by stimulating the
production and function of white blood cells, which
are essential for defending the body against infec-
tions (Saini et al., 2022). This gut balance also
strengthens the immune system, making the body
more resilient to infections (Vignesh et al., 2023).
Functional food bioactives and nutraceuticals like
omega-3s, probiotics, garlic and carotenoid-rich
products can favorably impact immunity (Sharma et
al., 2024). Carrots are rich in beta-carotene, a power-
ful antioxidant, which is converted by the body into
vitamin A, which is essential for eye health and im-
mune function (Dixit et al., 2023). Not only herbal
products but also the phytoconstituents, for ex-
ample, vegetables contain carotenoids, which boost
immunity (Montesano et al., 2018).

Digestive Disorders

Diet has a pivotal role in shaping the composition,
function and diversity of the gut microbiome, with
various diets having a profound impact on stability,
functionality and diversity of the microbial commu-
nity within the gut (Ross et al., 2024). Cereals, such
as wheat bran, oatmeal and corn flex, are among the
primary functional foods category, which are re-
nowned for their high fibre content, which is crucial
for maintaining a healthy digestive system and pre-
venting constipation and diverticulitis (Guo et al.,
2022). Flaxseed oil may also support digestive health
(Venkatakrishnan et al., 2020), and it can also pro-
mote regular bowel movements, helping in alleviat-
ing constipation (Luvidn-Morales et al., 2022). Oats
are suitable for celiac patients (Rasane et al., 2015).
Probiotics, the beneficial bacteria found in dairy
products, play a crucial role in maintaining gut
health by balancing the intestinal flora, which aids
digestion and nutrient absorption (Hadjimbei et al.,
2022). Furthermore, probiotics have been linked to
reduced risk of certain chronic diseases, such as irri-
table bowel syndrome and inflammatory bowel dis-
ease (Hadjimbei et al., 2022). Dietary fibres in
nutraceuticals support digestive health, and
probiotics promote a balanced gut microbiome
(Vignesh et al., 2023). Fibre, a common component of
functional foods, supports digestive health (Vignesh
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et al., 2024).
Inflammation and Related Disorders

Phytochemicals in fruits, vegetables and legumes,
such as phenolics, triterpenoids, lectins and pep-
tides, demonstrate anti-inflammatory effects and
hold promise for developing bioactive anti-inflam-
matory nutraceuticals and improving health out-
comes (Zhu et al., 2018). The high content of vitamin
C, calcium and magnesium in fruits and vegetables
may contribute to the reduction of inflammation by
reducing oxidative stress and reducing NADPH
oxidase activity, restoring antioxidant enzymes
(Chiavaroli et al., 2019). Phenolic substances are
powerful antioxidants that help in protecting the
body from inflammation (Guo et al., 2022). Antioxi-
dants, which are abundant in many functional
foods, neutralise harmful free radicals, thereby miti-
gating inflammation (Vignesh et al., 2024). The
bioactive compound curcumin in turmeric has pow-
erful anti-inflammatory properties, helping in re-
ducing inflammation and alleviating symptoms of
inflammatory conditions like arthritis (Kussmann et
al., 2023). Clinical data provide evidence that func-
tional food bioactives and nutraceuticals like omega-
3s, probiotics, garlic and carotenoid-rich products
can favorably impact inflammation (Sharma et al.,
2024). Vegetables, such as carrots, green leafy veg-
etables, tomato, onion and garlic, are vital sources of
minerals, vitamins, dietary fibres and
phytochemicals with anti-inflammatory properties
(Ried, 2020; Dixit et al., 2023). The fatty acids of fish
are rich in omega-3, which are crucial for inflamma-
tion reduction (Thomas et al., 2015).

Bone Density

Osteoporosis is a growing health problem world-
wide that affects patients of all races and genders,
although Caucasians, women and older people are
the most affected (Sozen et al., 2017). Manganese,
phosphorus, magnesium, and iron are all abundant
in oats and are essential for healthy bones and oxy-
gen transport. Vitamins A, C, and K, as well as min-
erals like calcium and iron, are abundant in green
leafy vegetables and are essential for preserving
bone health and avoiding anemia (Ghoshal, 2024).
Calcium and vitamin D in dairy products are essen-
tial for bone health, helping to prevent osteoporosis
and maintain strong teeth (Megur et al., 2022). To
support bone health, osteoporotic patients can in-
clude a variety of nutraceuticals in their diet, includ-
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ing minerals, herbs, phytochemicals, and dairy
products (Rajput et al., 2018). Menopause, inad-
equate diet, together with other incorrect lifestyle
habits, such as sedentarism, smoking and alcohol
consumption, may represent contributing causes for
osteoporosis (Erfanian et al., 2017). To prevent bone
loss, a balanced diet including daily servings of
whole grains, fruits, vegetables, light yoghurt and
skim milk is essential (Rondanelli et al., 2022).

Skin and Hair (Early Ageing)

Excessive reactive oxygen and nitrogen species ac-
celerate skin pigmentation, ageing, uneven skin
tone, pigmentary disorders, roughness and wrinkles
(Chen et al., 2021). The production of collagen,
which is necessary for the maintenance of healthy
skin, blood vessels, and connective tissues, depends
on vitamin C (Vignesh et al., 2023). The flaxseed oil
helps in maintaining healthy skin and hair due to its
moisturizing and anti-inflammatory effects (Luvian-
Morales et al., 2022). Three well-known antioxi-
dants-ferulic acid, resveratrol, and vitamin Care in-
cluded to cure hyperpigmentation (Chen et al.,
2021).

Conclusion

In old age, an extensive nutritional assessment
needs to be incorporated in the routine health
checkup of the elderly to identify the deficiency of
specific nutrients. In many elderly, the age-related
disorders may develop due to deficiency of essential
nutrients, which can be cured by including fruits,
vegetables and nutraceuticals of different types in
daily diet rather than taking supplements during
aging and adulthood since such food items are the
richest and cheapest source of macro- and micro-
nutrients, antioxidants, omega-3, omega-6 and
omega-9 fatty acids.
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