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Chronic diseases become the leading cause of more than 50% of deaths around the
world. The real reason is inflammation behind all chronic diseases like chronic
kidney disease, ischemic heart disease, diabetes, and hypertension. There are
several functional foods which involve in the management and treatment of many
diseases because they provide nutrition and potential health benefits. Bioactive
compounds in functional foods are responsible for all these health benefits present
in them. The nutritional, physiological, and immunological properties of
Nutraceutical foods promise health-promoting as well as disease-preventing
potential. Natural food commodities such as whole-grain cereals, fruits and
vegetables, nuts, healthy fats, low-fat dairy products, and some other nutraceutical
compounds such as herbs and spices provide health benefits by promoting wellness,
protecting against the diseases and their complications, slowing, or omitting the
disease progression, promote healthy gut health, prevent from deficiencies, and help
in to sustain the healthy lifestyle. The purpose of this systemic review was to
describe the effects and outline some promising potentials of functional foods
against disease prevention and treatment.
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INTRODUCTION

With time, the diseases related to metabolic syndrome
and immune system compromise becoming more vibrant
and widely predominant serious health concern around
the world. Several diseases lie under such as diabetes,
obesity, hypertension, CVDs, and stroke. Increased
oxidative stress and pro-inflammatory cytokines
eventually lead to poor health. The prevalence of
metabolic syndrome in Pakistan ranges from 18% to 46%
and is increasing day by day. Several factors are involved

in developing the disease such as poor lifestyle, and
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eating habits, poor nutrition, sedentary lifestyle, social
and behavior attitudes, age, and genetics. Unchanged
lifestyle and dietary habits lead to multiple complications
among patients suffering from chronic diseases. The
classical idea of avoiding deficiencies and ensuring
nutritional adequacy is important for the optimal
nutritional status of patients. Nutraceutical foods are
used as an alternative treatment therapy for the
management of illnesses (Adam et al., 2003).

Functional foods involve in preventing disease and
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promote overall wellness. Functional foods provide the
essential nutrients and bioactive compounds that play
important role in the health benefits, prevent diseases
and promote well-being. Numerous bioactive compounds
include polyphenols, flavonoids, alkaloids, carotenoids,
healthy fats include omega-3 fatty acids and PUFA and
enzymes. Functional foods include the protection against
metabolic diseases by reducing oxidative stress and
enhancing the anti-inflammatory cytokines in the body.
Functional foods involved in the protection against
diseases by enhancing the antioxidant activity in body
(Adefegha, 2018).

Functional foods and their effects on cardiovascular
diseases (CVD)

Heart disease is one of the leading causes of death
throughout the world and cause more than 80 % of
mortality in the country which have a less and middle
economy. According to the estimation of WHO 17.9
million people died from CVDs in 2019, which depicts 32
% of worldwide deaths. Heart attacks and stroke
accounted for 85 percent of all deaths, with low- and
middle-income nations accounting for three-quarters of
CVD deaths. (World Health Organization, June 2021).
Coronary heart disease, cerebrovascular disease,
peripheral arterial disease, rheumatic heart disease
(damage to the heart muscle and valves caused by
streptococcal bacteria in rheumatic fever), congenital
heart disease (birth defects caused by malformations of
the heart structure from birth), and deep vein thrombosis
and pulmonary embolism (blood clots in the lungs) are
just a few of the CVD complications.

Associated risk factors of these all complications are
Unhealthy eating habits, physical inactivity, usage of
tobacco and harmful usage of alcohol. In 2008 16.3
million citizens were died is just due to CVDs, this was an
estimated figure that was given by World Health
Organization. (National Health Statistics Reports, 2009).
Several functional meals have been demonstrated to help
prevent and treat cardiovascular disease, which is the
leading cause of mortality in the United States. These
foods include oats, psyllium, flaxseed, tea, salmon, grapes,
almonds, and stanol, as well as a sterol (Aguirre et al,
2008). When consumed in large quantities regularly,
these foods may reduce the risk of cardiovascular disease
by considerably decreasing the lipid profile, optimizing

arterial conformity, minimizing plaque formation,
scavenging free radicals, and avoiding platelet
aggregation.
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Eicosatetraenoic acid (EPA) and Docosahexaenoic
acid (DHA)

Consumption of fish or fish oil has been shown to have
anti-inflammatory qualities (Alipour et al., 2014). Long-
chain fatty acids (eicosatetraenoic acid [EPA] and
docosahexaenoic acid [DHA]) found solely in seafood
interact with arachidonic acid in cell membranes,
affecting metabolic pathways that strengthen immune
systems and reduce inflammation. Regular fish oil
consumption has anti-inflammatory effects similar to
those seen in low-arachidonic acid diets (i.e., vegan diets),
and fish oil consumption actually amplifies the
advantages of low-arachidonic acid diets (Ameye et al,
2006).

Fish oil has antithrombotic, triglyceride-lowering, and
antiarrhythmic qualities, as well as anti-inflammatory
properties, in CVD patients (Ameye et al, 2006).
Furthermore, fish and fish oil consumption has been
linked to a lower incidence of cardiovascular events,
which could be due to the possible effects of EPA and DHA
on plaque development and endurance (Anderson and
Moore, 2004). For a median of 6 weeks, 192 patients
undergoing carotid endarterectomy were randomly
assigned to fish oil, sunflower oil, or control groups to
measure plaque stability (Andrea, 2021). In patients who
took fish oil, EPA and DHA were easily incorporated into
the carotid plaque, and their plaques had less
inflammation and a thin fibrous layer.

Vitamin C, Carotenoids, Polyphenols, Potassium
Overall inflammation and immune system activation are
influenced by oxidative stress. People who eat a fruit and
vegetable-rich diet have higher tissue levels of
antioxidants including vitamin C, carotenoids, and
polyphenols, as well as a decreased risk of heart disease
(Ankola et al,, 2007; Asher et al, 2006). In controlled
clinical trials, vitamin C lowered CRP concentrations by
20-30 % (Cencic and Chingwaru, 2010), and this vitamin
C-induced decrease in CRP was associated to therapeutic
advantages in cardiac patients. Vitamin C is abundant in
citrus fruits, red and yellow peppers, Brussels sprouts,
melons, and strawberries. Vitamin C's high antioxidant
capabilities, both extracellular and intracellular,
contribute to tissue ROS reduction (Block et al., 2009).
Carotenoids, such as lycopene and beta-carotene, which
can be found in colorful foods like carrots, tomatoes, and
dark green vegetables, are another type of dietary
antioxidant that can help reduce oxidative stress in vivo
as well as blood markers of inflammation. Tomato juice
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was added to typical people's diets (two cups per day for
two weeks) and resulted in significantly lower plasma
levels of CRP (-17 %) and TNF- (-44 %) [15]. Individuals
with grade 2 diabetes had considerably lower levels of
LDL cholesterol oxidation in plasma, as well as systolic
and diastolic blood pressure measures (Boldo et al.,
2010).

Vitamin C, vitamin E, betacarotene, and other related
carotenoids, as well as the minerals selenium and
manganese, are among the hundreds, if not thousands, of
distinct chemicals that can act as antioxidants found in
many fruits and vegetables. Flavonoids, phenols,
polyphenols, phytoestrogens, and a slew of other
compounds are among them. Dairy products containing
probiotics, such as yogurt and cheese, as well as milk
containing omega-3 fatty acids, play an important role in
the creation of functional meals.

Patients with cardiovascular disease who had fasted
overnight were given either red grape extract or a
placebo, and postprandial endothelial cell activity was
assessed over two hours by measuring flow-mediated
brachial artery widening (Bolton-Smith et al., 1992). Red
grape extract improved flow-mediated elongation by 65
percent as compared to the placebo. In healthy adults,
raisins (120 mL per day for 42 days) substantially
decreased TNF- and intracellular adhesion molecules
(Cortés et al., 2006; Chaturvedi, 2012). Tea, coffee, and
chocolate, for instance, are abundant in polyphenols and
have been found to reduce oxidative stress markers in
controlled feeding studies. Since growing research shows
an inverse connection between blood pressure and
dietary intake of fruits and vegetables, potassium might
just have a potential preventative function in the
treatment of cardiovascular disease (Jenkins et al., 2002;
Engelhard et al., 2006).

Monounsaturated and Polyunsaturated Fatty Acids
(MUFA and PUFA)

large prospective cohort studies have
demonstrated that nuts, flaxseeds, and peanuts reduce
cardiovascular disease risk, and replacing a serving of
nuts in the usual diet with equal energy from carbs or
saturated fat reduces cardiovascular events by around 30
% (Fraser, 1999; Fritsche, 2006). Nuts are high in
monounsaturated and polyunsaturated fatty acids,
arginine (a precursor to the vasodilator nitric oxide),
dietary fiber, and a range of antioxidant polyphenols,
which all help to lower cholesterol. A single serving of
walnuts (three oz) as part of a high saturated fat meal

Numerous
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(salami and cheese sandwich with high-fat yogurt)
reduced postprandial vascular reactivity, an emerging
side effect for heart diseases, in individuals with
hypercholesterolemia in a controlled trial using olive oil
as the control group. Postprandial vascular reactivity is
defined by decreased nitric oxide bioavailability and
increased production of pro-inflammatory cytokines and
cellular adhesion molecules. Hyper-cholesterolemic
individuals who ate walnuts regularly (7 to 14 nuts daily
for a month) had better endothelium function than those
who followed a Mediterranean-style diet for a longer
period (Gila-Diaz, 2021).

Iso-flavonoids

Various Isoflavonoids (genistein, daidzein, and glycitin)
present in soy products are organic phytoestrogens that
reduce the risk of atherosclerosis by preventing LDL
oxidation (Abete et al, 2008). Numerous studies have
found that eating soy protein decreases the oxidation
susceptibility of LDL particles (Gu et al, 2014).
Furthermore, isoflavone-rich soy protein decreased the
oxidation vulnerability of LDL particles in healthy people
(Guilleminault et al., 2017). Soy isoflavones have been
found in meta-analyses of randomized clinical trials to
reduce total and LDL cholesterol in people (Wiseman et
al.,, 2000). Clinical studies on the effect of soy diets and
isoflavone supplementation on blood lipids is less
apparent. These conflicting findings might be explained
by hypercholesterolemic patients having worse reactions
than their counterparts. Current/Recent
epidemiological studies employing soy protein in post-
menopausal women have found similar variations. There

control

is clearly a need for more study to discover if there are
differences between entire foods, soy protein, and
isoflavone extracts (Heber, 2004).

Vitamin E

Vitamin E is a strong anti-inflammatory agent, especially
at high doses, in addition to its action as a free radical
scavenger (Houston, 2013). A rising body of evidence
shows the existence of a strong negative connection
between plasma vitamin E and CVD risk, as well as a link
between vitamin E intake and CHD risk (Houston, 2013;
Houston, 2014). Despite this, clinical studies have found
no evidence that vitamin E can help prevent
cardiovascular disease (Hu and Stampfer, 1999). After
that, they all came to the same unfavorable conclusion
after more than 90 investigations, meta-analyses, and
systematic reviews. High-dose vitamin E (400 IU per day)
was connected to an increased risk of overall mortality in
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a recent dosages meta-analysis. Because excessive
vitamin E intake can induce blood thinning and lead to
deadly hemorrhage, these are all undesirable
consequences of using the wrong kind/or amount of
vitamin E above the body's requirement. Blood clotting,
which is our body's natural defense against excessive
bleeding after an injury, can also be hampered. When
used in sufficient amounts, it has also been associated to
an increased risk of hemorrhagic stroke, or a stroke-
induced by bleeding in the brain, which is required for
successful oxidative stress mitigation. The contrast in
results across observational and interventional trials
suggests that tocopherol's preventative advantages occur
in the context of other nutrients and that it is, therefore,
most effective and helpful when consumed with meals
(Huangetal, 2011).

Functional foods effect on hypertension and stroke
Vitamin D

Vitamin D3 affects blood pressure and stroke in distinct
ways (He et al,, 1995; Jacob et al., 2008). Vitamin D may
play an independent and direct function in blood
pressure, insulin metabolism, and glucose control
(Kafeshani et al., 2017). Vitamin D decreases vascular
smooth muscle hypertrophy by suppressing pro-
inflammatory cytokines, increasing nitric oxide (NO),
improving endothelial function and arterial flexibility,
and suppressing pro-inflammatory cytokines (Keller,
2011).

Lycopene and Coenzyme Q10

Lycopene intake lowers blood pressure, serum lipids, and
oxidative stress indicators significantly (Khan et al,
2013). Vitamin C is abundant in grapefruit, watermelon,
guava, and papaya. In
hypertensive patients, coenzyme Q10 (ubiquinone)
provides long-lasting and substantial antihypertensive
effects (Korantzopoulos et al, 2005). CoQ10 enhances
endothelial function and vascular flexibility by increasing
eNOS and NO (Lee et al., 2016).

Alpha-Lipoic Acid and Flavonoids

Alpha-lipoic acid (ALA) is a well-known and potent
antioxidant that occurs naturally in our diets, but when
taken as a supplement in the form of a natural or
synthetic isolate, it appears to have increased functional

tomatoes, pink apricots,

capability. The use of alpha-lipoic acid (ALA) in the
treatment of hypertension and stroke, particularly in the
context of metabolic syndrome is a hot topic in the
scientific community right now. Lipoic acid reduces
blood pressure by oxidative

lowering stress,
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inflammation, and serum aldehydes, resulting in
vasodilation, improved endothelial function, and lower
blood pressure (Liu et al., 2000). Flavonoids (flavonols,
flavones, and isoflavones) are potent free radical
scavengers that have been shown to help prevent
atherosclerosis, enhance arterial calm, and lower blood
pressure.

Functional foods effect on obesity

Global epidemic obesity is directly associated with
decreased life expectancy by increasing the risk for
other diseases such as CVDs, hypertension, cancer, and
diabetes (Matsunaga et al, 2014). Many factors
contribute to the obesity that also faced by developed
countries such as, high intake of energy foods, aging,
sedentary lifestyle, and unbalanced nutrition
(Medjakovic and Jungbauer, 2013). Obesity results from
a lack of energy balance in the body. Obesity is
continuing as a major public health concern (Mikhin et
al, 2011).

Reducing body weight by increasing energy expenditure
has positive influences on obesity. By uncoupling the
proteins at mitochondria, the brown adipocyte tissues
regulate heat production by excessive energy. Some
obesity-related nutraceuticals that involve in
thermogenesis used as anti-obesity. Green tea that has a
powerful antioxidant known as Epigallocatechin gallate,
that involved in the anti-obesity action by inducing
thermogenesis and boosting the burn fat process.
Caffeine is a natural stimulant present in coffee and
caffeinated teas. Act as a well-known anti-obesity effect
by promoting the fat oxidation, enhancing
thermogenesis process in the body and boosting BMR.
Capsaicin chemical compound present in spicy foods
naturally belongs to peppers, jalapenos, and cayenne.
This chemical compound boosts the caloric burn
naturally and effectively impacts the appetite (Miller et
al., 2008; Mirmiran et al., 2014). Cocoa powder involves
in the anti-obesity effect shown by studies. The function
includes in reduction of body weight naturally by
improving insulin function in the body, reducing
inflammation, increase fecal fat content (Morcos et al,,
2001).

Carbohydrates based food

The content of fiber and glycemic index of carbohydrates
are involved in obesity. High glycemic foods and low fiber
intake lead to increase visceral fat and increased in
weight.
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Protein-based food

Plays important role in metabolism due to the phenolic
content of legumes such as phenolic acids, lignans and
flavonoids (Mozaffarian, 2008). Several studies showed
that the diet rich in proteins have many weights
management benefits such as: Protein based food plays
important role in metabolism due to the phenolic content
of legumes such as phenolic acids, lignans and flavonoids
(Mozaffarian, 2008). Several studies showed that the diet
rich in proteins have many weights management benefits
such as:

e Induce high satiety

¢ Induce thermogenic effect

« Suppress the appetite

« Increased the energy expenditure

Fat based foods

Selection of fat is necessary in weight management.

¢ Conjugated linoleic acid present in milk and meat and
their products reduce the body fat accumulation and
increase protein content (Nestel et al,, 2015).

« Consumption of fatty fish increase leptin level (Ogden et
al,, 2014).

« Polyphenols rich oil reduce the inflammation (Ogden et
al, 2014).

Fruits and vegetables

Because of their high bioactive chemical content, fruits
and vegetables promote a wide range of health
advantages. They include a variety of bioactive chemicals
that have a vital function in the prevention of chronic
illnesses. Anthocyanins rich fruits and vegetables
blackcurrants, blackberries and blueberries, cabbage,
cranberries, and cherries. help in reduction of weight gain
and improve the serum glucose level (Okarter and Liu,
2010). Apples and pomegranate help in the lowering the
plasma lipid levels, improve oxidation stress in body,
reduce the inflammation and improve the insulin function
in body to maintain the serum glucose level in blood
(Paran et al., 2009). Bitter gourd plays the vital in role in
the reduction of body weight by improve glucose and
lipid level in body, promotes low protein oxidation reduce
the inflammatory markers in body (Perez-Herrera et al.,
2012). Onion peal tea act as natural anti-obesity drink by
reduce the serum glucose and leptin levels in body,
improve lipid profile and suppressed the increase in body
weight (Prior et al., 2010).

Potential of nutraceuticals/ functional foods in
managing the obesity by the involvement as the
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nutritional, physiological and
function in the GI tract

Functional / nutraceutical foods have been demonstrated
to be possible dietary components that give health
advantages in addition to appropriate nutritional
impacts. They contribute to an enhanced condition of
health and well-being. The functional foods/nutraceutical
foods contribute to the proper function of the GI tract
through several mechanisms of action that directly
contribute to weight management and obesity

immunological

prevention.

A variety of activity activities by functional foods are
involved in the management and treatment of obesity by
decreasing oxidative stress, inflammation, improving
nutrition metabolism, and regulating appetite and hunger
hormones. Functional foods, as part of a well-balanced
diet, may aid in weight control and minimize the
metabolic effects of obesity.

Functional foods/ Nutraceutical compounds
Increased antioxidant activity

Improve carbohydrates and lipid metabolism

Reduce inflammation

Improve the appetite and hunger hormones levels
Weight management

Functional foods and effect on asthma

Asthma has become the worldwide public health concern
(Puglisi et al, 2008). Defined as the allergic illness of
complex contact.
explained by the genetic factors. Over the decade the
prevalence is increased by the involvement of many
environmental factors that play dominant role in asthma

gene-environment Tendency is

etiology (Rahman et al,, 2012). Lung’s airway become
inflamed, narrow, and swollen and increased mucus
formation. Breathing process become difficult due to
muscle tighter. Due to this patient encounters SOB,
coughing, chest tightness and wheezing. The well-
balanced diet plays vital/important role in the cure and
managing the asthma condition. Increase the fruits,
vegetables, whole grain cereals and avoid saturated fat,
processed food and reduced animal products leads
towards the reduction of inflammatory makers, free
radical in body, help in managing the asthma signs
severity,
reliving the asthma symptoms. Eating well-rounded diet

Functional foods consumption involve in

including functional foods improve the symptomatic
condition of asthma (Table 1).
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Diet and systemic inflammation

Intake of vegetables and fruits as compared to western
diet associated with worsen disease outcomes include
increased airway inflammation, cause poor ling function,
and increased the exacerbations these all are contributed
to worsen the asthma condition. Impact of fruits and
vegetables include:

Decrease proinflammatory cytokines.

Lower airway inflammation.

Produce immunomodulatory effect (Rayalam et al,
2008).

Role of lipids

Consumption of healthy fats and limited the intake of
saturated fat have positive influences on asthma
condition. Studies revealed that the polyunsaturated fatty

Table 1. Role of nutrients.

DOI: 10.33687/jpe.003.02.3990

acids have great influences on in the management on
asthma. Polyunsaturated fatty acids involve in relieving
the asthma condition by regulate the immune response
and anti-inflammatory action in body (Reid et al., 2009).

Role of antioxidant in asthma management

Studies shown that Vitamin C, E, zinc, selenium,
magnesium, flavonoids, carotenoids have great impact on
asthma. These are involved in the prevention or
reduction of inflammatory response in airways.
Flavonoids have potent anti-allergic impact. Intake of a
variety of nutrients in daily diets, relive the symptoms
and lower the rate of asthma by different mechanism of
action in the asthma prognosis Table 2 (Riegsecker et al.,
2013).

Nutrients Impact

Sodium Increased smooth muscle contraction
Magnesium Relaxation of smooth muscle cells
Zinc and copper Cofactor of superoxide dismutase
Selenium Cofactor in glutathione, peroxidase

Table 2. Role of functional foods in relieving the asthma condition.

Functional foods

Impact

Apples
Banana
Omega 3 fatty acids

Improve lung function by presence of phytochemicals
Due to high potassium content reduce wheezing symptoms
Reduce inflammation

Functional foods and effects on arthritis

Defined as the inflammation of joints. There are several
conditions that effect the joints. More common include
osteoarthritis, rheumatoid arthritis, and gout. Mostly the
arthritis effects the aged above 65 or effect all children at
any age. Commonly arthritis warning sign include pain,
stiffness, inflammation, moving difficulties, swelling and
Possible injury to joints,
degenerative process, abnormal metabolism, immune
dysfunction and inheritance. A lifestyle modification, and
dietary changes is the leading way of arthritis prevention.

fever. causes include

Aim in treatment of arthritis is to minimize the pain and
joint damage and improve the quality of life (Rissanen et
al, 2003). Treatment through the healthy diet including
functional foods is the better rather than the
pharmacological interventions to provide the long-term
benefits rather than the short-term. Medications used for
longer time associated with the adverse health effects
nevertheless, the functional foods and nutraceuticals
provide the wide range of health benefits along with the
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devoid of worsen health effects (Ros et al., 2004). To
healthy and balanced diet along with the use of functional
foods help in the improve symptoms and slow the
progression. Functional foods that are rich in antioxidant
especially from fruits (apple, pomegranate, citrus fruit)
and vegetables (vit-k rich- green vegetables) and herbs
and spices include garlic, ginger, black pepper, turmeric
etc. help in management by reduce
inflammation, manage the severity of symptoms, and
slow the progression of disease (Sackesen et al., 2008).
Green tea: Polyphenols present in green tea is EGCG that
act as Reduce the
inflammatory markers and protects the joints from
destruction (Salinthone et al., 2011).

Probiotics: The imbalance between the pathogenic and
gut flora may lead to worsen the condition. Intake of

arthritis

the anti-inflammatory agent.

probiotics (Cheese, yogurt, and pickles) helps in the
management of arthritis by decrease the join pain,
reduction in swelling and reduce the inflammatory
markers in body (Scribner et al., 2008).
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Fish: Fish is the most abundant source of omega-3 fatty
acids, which function as anti-inflammatory indicators.
Tuna, salmon, and sardines should be included in the diet
2 to 3 times each week. C-reactive proteins and
interleukin-6 are two inflammatory proteins that omega-
3 fatty acids decrease. Fish and fish oil supplements aid in
the treatment of arthritis. Fish and fish oil supplements
can assist with joint pain and stiffness, as well as decrease

DOI: 10.33687/jpe.003.02.3990

inflammation and relieve morning stiffness (Shaikh,
2008).

Olive oil and canola oil: These oils have anti-
inflammatory action by the presence of oleocanthal that
helps in the reduction of inflammation. These two oils
have the balance of omega 3 and omega 6 fatty acids. 2 to
4 tablespoon daily is recommended.

Olive oil

Inhibits the enzyme activity Oleocanthal

COX enzyme

Reduce pain and body inflammatory response (Skoczyniska and Swierkot, 2018).

Functional foods and effects on diabetes

Diabetes is a chronic and long-term illness with several
consequences. Hyperglycemia owing to decreased insulin
production, insulin resistance, and beta cell dysfunction
define this metabolic disease (Thies et al., 2003). In the
management of diabetes, the medical nutrition therapy is
play very crucial role. Including, estimation of nutrients
and energy intake, counting glycemic load and glycemic
index of carbohydrates product, daily protein, fats intake
calculation. Along with MNT, the use of functional foods
and nutraceutical compounds become the part of MNT as
the provide the beyond adequate nutritional benefits.
Table 3 Functional foods are scientifically proven the
potential health benefits including the improve insulin
function, reduce oxidative stress and inflammatory
markers in body. The use of functional foods in diabetes
help in preventing the development of long-term diabetes
related complications such as retinopathy, nephropathy,
and CVDs. Numerous functional foods perform diverse
mechanism of actions that helps in improve and
managing the diabetes health status (Tsai et al., 2017).
Whole grains

Cereals and grains are the basic source of energy nd
carbohydrates in diet. Whole grains consider to be as a
functional food for diabetes due to their soluble and
insoluble fiber, resistance starches, -glucan and have
wide range of carotenoids, phenols, phytoestrogens, and
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phenolic acids. attributed to these bioactive compounds
of whole grains-based products helpful against the many
metabolic disorders such as diabetes (Singh et al., 2005).
Fructooligosccharides, inulin, b-glucan, and resistance
starches present in the whole grain-based products that
involve on the improving the overall health of gut
microbiota. Healthy gut microbiota leads towards the
better GIT function, improve the satiety and appetite by
controlling the ghrelin production, improve insulin
function, decrease inflammation and great impact on lipid
level in body (Ueeda et al., 2008). Long term consumption
of whole grains, cereals, fiber, germ have great impact
against the disease related mortality and morbidity
(Savicaetal.,, 2010).

Fruits and vegetables

Fruits and vegetables are high in dietary fibre,
phytochemicals, and vitamins, all of which play an
important role in health promotion and illness
prevention (Savica et al., 2010). Table 4: Biologically rich
phytochemicals fruits and vegetables commodities
associated with physiological health benefits in the
impediment and managing of diabetes. According to
studies, eating fruits and vegetables daily has a significant
influence on HbAlc, lipid levels, glycemic management,
inflammatory indicators, antioxidant defense, and the
risk of diabetes complications (98).
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Table 3. Bioactive composites and functional properties of promising fruits and vegetables.

Fruits/ vegetables Bioactive compound

Functional property

Anthocyanin, lycopene, beta

Tomato
carotene

Garlic and onions .
anthocyanins

Anthocyanins, tannins, catechins,
gallic acid, oleanolic acid, ursolic
acid,

Pomegranate

Lutein, xanthine, 3-carotene,

itrus frui
Citrus fruits phytosterols

catechins, anthocyanins Dietary
Figs fiber, chlorogenic acid, pectin,
flavonoids, gallic acid,

Flavonoids, quercetin, allyl sulfors,

Prevent from diabetes induce lipid disorder

Induce antioxidant activity

Reduce the hyperglycemia

Improve insulin function

Improve carbohydrates metabolism

Regulate glycolysis and gluconeogenesis
Hyperglycemia should be reduced,

Lower your cholesterol and atherogenic risk factors.
Reduce serum resisting levels and improve insulin
resistance caused by obesity,

Reduce the effects of oxidative stress

Improve dyslipidemia by restoring dietary lipid
digestion.

decrease the production of pro-inflammatory
cytokines

decrease lipid peroxidation

Improve lipid and lipoprotein metabolism
Improve insulin sensitivity

Table 4. Action of some favorable phytochemical rich functional foods. (Savica et al., 2010)

Improve antioxidant defense system
Improve glycemic control

Green tea

Reduce inflammation

Improve glycogen content
Improve insulin sensitivity
Reduce the LDL oxidation

Olive oil

Regulate cholesterol metabolism

Reduce the pro inflammatory cytokines
Improve insulin sensitivity

Cinnamon

Improve glucose uptake

Antioxidant and anti-inflammatory properties
reduce inflammation, oxidative stress

Turmeric

improve carbohydrates and lipid metabolism

prevent diabetic cataract
Improve insulin resistance

Fish and seafood

Reduce inflammation

Reduce oxidative stress
Improve metabolic syndrome

Dairy products and probiotics

Low the HbA1lc

Improve insulin sensitivity, improve gut micro biota health, regulate satiety
Improve oxidative stress level

Nuts

Nuts include almonds, walnuts, pistachios basically well-
known as functional foods due to the presence of many
bioactive compounds such as bioactive peptides, high
biological proteins, functional fatty acids. Polyphenols,
antioxidant vitamins and minerals, anti-inflammatory
compounds including magnesium, ellagic acid and a-
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linolenic acid. Regular consumption of nuts has the
potential low-grade
interleukin 6. In diabetic patient the consumption of nuts
is favorably influence by provide the healthy endothelial
function and antioxidant and polyphenols from nuts also

effect on inflammation and

contribution in diabetes management (Ueeda et al,
2008).
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CONCLUSION

Metabolic diseases disorders and immune system
compromised diseases become the leading cause behind
the mortality and morbidity rate over all the world so
functional foods and nutraceuticals in metabolic and non-
communicable Diseases presents strategies for the
prevention of non-communicable diseases and under
nutrition through the use of functional foods and
nutraceuticals. Good nutrition, lifestyle modifications and
use of functional foods in daily dietary patterns enhanced
the nutritional and therapeutic effect of diet. Functional
Research has shown that the use of certain functional
foods and nutraceuticals, including spices, herbs, and
millets, animal foods and plant foods can play a role in the
treatment and prevention of various diseases and in
health promotion. foods are highly nutritious and
promote the potential health benefits along with
nutrition. They prevent from nutritional deficiencies,
protect against diseases, and promote wellness.
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