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Abstract
The study is to determine whether probiotic microorganisms from colocasia (Colocasia) and Nelumbo leaves

can be used as sources of starting culture bacteria for curd manufacture. Based on a metagenomic analysis, the
curd from MC had a composition of “51%the lactic acid bacteria species. “26%Lactococcus genus.,” and
“18%Lactococcus genus.”’, whereas the Lactococcus genus the yogurt from ML had a composition of” 67%”
Lactococcus organisms” 20% The microorganism species., and “10% Lactobacillus”. The carbohydrate
content Have found to be 2.94 + 0.84 % in MRC and 2.84 £+ 0.14 % in MRL based on their respective
physicochemical studies. Redmond soybeans dairy product antioxidant content has likely a cause of the notable
rise in the colour parameter "a*" observed in the “(MRL and MRC)” analyses. Increased anti-allergic as well
as antibacterial activity were seen in the MRC and MRL. In the MRL curd exhibited the strongest "-amylase
restriction as well as the maximum glucose its sixth line germ line's pathogenicity and permeability.
Consequently, it was discovered that reddish “sorghum-fortified” buttermilk has more in-vitro anti-diabetic
action than “MC and ML curds. According This process of reddish millet in the present research improves the
supremacy of curd Also has significant health advantages.

Keywords — Probiotics, Dairy, Non-Dairy, Health Development, Prevention of Diseases and
Functional Foods.

INTRODUCTION
Concerning the concept of ['! Fermented foods made from milk, such as buttermilk and curd, are very
important because they have a high nutritional content and distinct flavours, textures, aromas, and
tastes.
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Figure 1: Probiotics
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“A type of LAB microflora known as Lactate-producing microorganisms that cannot begin is naturally
occurring in the surroundings and provides nutrients their distinct flavours and qualities Surprisingly,
conflicting results have been reported about Lactobacilli's abundance in native plant habitats.
According to some research, lactobacilli are present in small amounts under these circumstances.!
The goal of this project was to create curd fortified with millet. The leaves of the lotus and the ‘genus
Co” plants, and these was working to ferment dairy as well as milk enriched with This grain, were
utilised to create the NSLAB. Using 16S rRNA metagenomics, the starting yogurt Investigations'
variety of bacteria was assessed. Moreover, the corresponding starter cultures were used to create crud
that was enhanced by red grains. We looked at the rheological sensory, and physicochemical
characteristics of curd supplemented with red sorghum. Functional food delivers certain health benefits
and minimises the risk of getting health disorders. For enhancing the dietary benefits of functional stuff
and probiotics, prebiotics, and omega-3 fatty acids were added. One example of a probiotic product
that is manufactured in large quantities is yoghurt. Reduced fibre in refined foods raises concerns since
it increases the risk of gastrointestinal disorders and colon cancer. Fruit-based yoghourts with artificial
additions were designed to respond to consumer preferences but were shown to provide harmful health
impacts. In order to solve this, yoghurt was created using natural sources of fibre, such as pineapple
and roselle fibres, which provided flavour, colour, and health-promoting ingredients without the need
for artificial additives. The current study concentrated on the physicochemical characteristics and
sensory assessment of yoghurt made with roselle.

Low-cost, nutrient-dense fermented foods can be produced by combining unconventional food sources,
like millet with fermented milk."! Due to its potential health benefits, probiotic food items have
attracted a lot of attention in the global market. The examination conducted by Sanap Their research
established that probiotic supplements provide health benefits and inflammation prevention diarrhea,
allergies, gastrointestinal illness, elevated blood cholesterol, lactose, urinary tract infections, and
respiratory tract infections constipation, Helicobacter pylori infection, intolerance and cancer.
Probiotics are live microorganisms, typically bacteria or yeast, that provide health benefits when
consumed in adequate amounts. Often referred to as "good" or "friendly" bacteria, probiotics help
maintain or restore a healthy balance of gut microbiota. They are commonly found in fermented foods
like yogurt, kefir, sauerkraut, and kimchi, as well as in dietary supplements.

---------- Benefits of

+ Boost immune system + Lowers cholesterol
+ Improve digestion + Helps manage weight
+ Keep your heart healthy + Support liver function
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Figure 2: Benefits of Probiotic Foods
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KEFIR

Scientists have discovered yet another type of fermented milk. Sip on some kefir. The Turkish word
"kefir" is the source of the word. The term "kief" refers to a positive emotion. The drink's origins are
in Russia's Caucasus Mountains. Which are situated between the Caspian and Black Seas. Kefir comes
from created from the fermentation of alcohol and lactic acid yeasts and bacteria that are mesophilic,
respectively.!

=

TS

Figure 3: Kefir

Kefir production

Kefir can be produced using a variety of techniques, most often combining traditional and industrial
technologies. Food scientists are actively researching contemporary methods to create kefir that shares
the same qualities as traditional kefir. Any kind of dairy product in addition to coconut, rice, soy, cattle,
as well as sheep milk, can be Useful to make kefir. Milk comes in a variety of forms: whole fat, low
fat, skim, pasteurised, and unpasteurized.'®

Similarly, a number of methods have been devised to make a beverage similar to kefir without the
usage of grains. In Russia, traditional kefir fermentation and grain sifting are used to prepare a mother
culture. Pasteurised milk is combined with one to three percent of this parent customs which then
incubated for 19 to 28 degrees Celsius for a full day.[”!

Kefir's Health Benefits for Nursing and Pregnant Women

The National Kefir Association states that kefir is safe for nursing and pregnant women to ingest. This
helps the body adapt to hormonal shifts, boosts immunity, encourages the absorption of nutrients, and
guards against diseases such yeast overgrowth. Additionally, pregnant women who consume kefir can
stop the overgrowth of the group B beta streptococcus bacteria. A dangerous bacterium called beta
streptococcus is responsible for diseases like meningitis, pneumonia.®

Kombucha

Kombucha tea was prized for its energising and cleansing properties when it first emerged in
northeastern China circa 220 BCE. When Emperor Inkyo's digestive issues were resolved in 414 CE
thanks to the usage of kombucha by Dr. Kombu, the beverage had already been introduced to Japan
from China.

The use of kombucha spread outside of Europe, Russia, and North Africa during World War II.
Following World War II, areas of Russia that drank kombucha had lower cancer rates than parts.

The use of kombucha beverages peaked in Italian society in the 1950s. !

Kombucha is a fermented tea drink that’s rich in probiotics, created by fermenting sweetened tea with
a symbiotic culture of bacteria and yeast. The fermentation process produces beneficial acids, enzymes,
and gases that can support gut health, digestion, and immunity.
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It’s also thought to have potential detoxifying effects, help with digestion, and promote overall well-
being.

Figure 4: Kombucha

The biological composition

The location, temperature, yeast and bacterial strains, and supply of the inoculum all influence the
herbal beverage's composition. Osmophilic yeast strains such as Bret-tanomyces, Candida, Lachancea,
Pichia, Saccharomyces, Schizosaccharomyces, Zygosaccharomyces, for bacteria that produce2
Hydroxypropanoic Acid.such as “Bacterium aceti, the components of kombucha tea include “lactic
acid bacteria, Komagataeibacter, a bacterium, and Gluconacetobacter. 1%

Benefits of Kombucha

A healthy nutrition that has various medicinal or preventive uses is kombucha tea. This beverage's
health benefits are contingent upon the type of sugar used, the length of the fermentation process, and
the makeup a starting culture. The kombucha's life processes is established the research employing
animal models both in vitro and in vivo. And lines of cells. Additionally, kombucha has anti-
inflammatory properties.!'!!

It has been investigated through in vitro tests. The research on the anti-oxidative properties of
kombucha was conducted using mice. It possesses antioxidative stress resistance against lead and
chromate. By stopping lipid peroxidation, kombucha protects against nephrotoxic action.?!
kombucha in mice and rabbits against Vibrio cholerae. used duck blood to examine the consequences
of kombucha and ability to decrease lipids. The action of cytokinesis 3!

Yogurt

A food product produced by fermentation caused by a combination of Lactobacillus delbrueckii
subspecies bulgaricus and Streptococcus salivarius subspecies thermophilus is yoghurt. Lactose, or
milk sugar, is fermented by yoghurt starter cultures, which cause the milk to create lactic acid and
coagulate or form soft gel as a result.

Fermentation of milk also produces flavour molecules. S. thermophilus and L. bulgaricus, two
important bacteria, are symbiotically blended in a 1:1 ratio in a specific starting culture used to make
yoghurt. L. bulgaricus forms the components of fragrance, while S. produces acid. When they grow
collectively as opposed to separately, the acidity frequency acid generation is significantly greater. S.
has quicker growth. Freshly made yoghurt typically has 109 cells per gram. Lactic acid, which these
bacteria created, reacts with milk protein to give yoghurt its distinct tang and texture. Yogurt is regarded
as a healthy fermented food for humans due to its significant amount of protein and good digestion.
bioavailability, calorie content, calcium content, and other micro- and macronutrients. When making
yoghurt, different types of milk are used, such as skim milk for non-fat yoghourt, low fat milk for low
fat yoghurts and whole milk for full fat yoghurts. Yoghourt composition is also changed.
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Figure 5: Yoghourt
Aromatic Ingredients in Yogurt
Many volatile bacterial metabolites contribute to the flavour and odour of spoiled milk products; some
of these compounds are leftovers from the fermentation of lactate or are created by additional processes
of reaction. It is thought that lactic acid itself is one of the
primary ingredients that greatly influence yoghourt flavour Over ninety flavouring chemicals.!'!
have so far been found. According to reports, the presence of carbonyl compounds, particularly the
group C, and non-volatile or volatile acids is primarily responsible for the flavour and scent of yoghurt.
carbonyl compounds are thought to have a major impact. Because of their comparatively larger
concentrations on the final yoghourt aroma.
The majority of significant Volatile elements include “acetone, Acetic aldehyde, and Acetic, formic,
Butanoic, and 2-3-butanedione Along with acetoin and acids propanoid. [1°]
Row Cheese
Almost every culture consumes cheese, which is likely one of the first processed foods ever created.
Some authors even speculate that cheese may have started in Europe some 7000 years ago. The
complicated process of making cheese begins with the coagulation of milk, which can be acidic or
enzymatic. This produces a semi-solid curd that is primarily made up
of casein and milk fat. Next comes syneresis, which is followed by the removal of extra liquid.
In addition to the milk's biochemical makeup, a combination of techniques regulates the dehydration
process, which concentrates caseins and milk fat. Despite the texture the majority of the distinctive
features of flavor and texture truly appear after maturation, which explains the diverse range of dairy.
even if the final cheese's texture and quality
are heavily influenced by the earlier processing stages. Cheese manufacturing often adheres to a
similar process. To get an item that has the required qualities for Every kind or variation of milk
products., however, a few stages can be changed.
The natural microbiota found in raw milk is typically highly varied and heterogeneous, and it greatly
influences the bacteria present in cheese as a whole. When manufacturing cheese, several of these
microorganisms—LAB in particular—may cause the milk to become acidic in the early stages. Native
LAB from milk is utilised in some artisanal cheeses to produce acid during the initial stages of
cheesemaking, negating the requirement for additional 2022, 11 2276 3 of 32 first cultures of food.
[16,17]
The procedure of "back slopping," which involves gathering and storing the fermented product's whey
to be used as an inoculum for the subsequent batch, was devised to regulate the fermentation process.!?!
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Some traditional manufacturing still uses variations of this technique, whereby the whey from one
cheese-making time is allowed to ferment and used the following day as a starting colony. The majority
of cheesemakers today employ a starting culture that has been chosen and separated from conventional

cheese production. [192021]

Figure 6: Row Cheese
The manufacturing procedure
Goat milk composition may alter according to several variables including breed, nutrition, hygienic
conditions, management, stage of lactation, and climate.??! Kids with milk from cattle allergies, the
elderly, and those recovering from illness are usually its main consumers.*]
Cheeses with different shapes and flavours can be produced using a similar manufacturing process for
all types of cheese, with a few small step changes. lactic acid, whey protein molecules, and dissolved
particles are eliminated along with the whey during manufacturing, causing lipids & the proteins
related to the curd's composition.
Coagulation, draining, salting, and maturing There are 4 primary phases in the production of Regarding
milk products. The dairy business must guarantee product quality.?*!
Additionally with the technology used during the manufacturing procedure, two important sets of
factors directly affect the creation of cheese: This milk's flavour and the surrounding surroundings.
These factors include well-being as well as appropriate diet of the animals that produce milk, as well
as cleanliness during the process of milking and storing the milk. The manufacturing properties of
cheese, which represent the connection between the quantity of inputs and the outputs produced, are
crucial for tracking the effectiveness of operations in dairies.[* claims that A highly significant
commercial factor affecting the dairy product manufacturing is the percentage yield of cheese, which,
due to the peculiarities of manufacturing, is the quantity of cheese produced with a certain volume on
drink. The curd's capacity to hold
onto a largest possible quantity of polysaccharides, lipids, and accessible water is what determines the
percentage yield besides the milk's fatty along with protein material.
As a result of changes in milk coagulation and microbiological development throughout a
manufacturing process, the appearance, flavour, and aroma of the cheese vary. Thus, controlling this
fluctuation is crucial to guaranteeing the uniformity and calibre The kind of milk cheese that is made.
Nonetheless, logistical problems, particularly those pertaining to the high cost of analysis and the
burdensome nature of sampling, frequently make it difficult to regulate the manufacturing properties
of cheeses. [26%]
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Benefits of Raw cheese

Dairy producers are empirically several methods of the process of fermentation. over the ages, but they
lack a thorough comprehension for the various biochemical processes influencing the cheeses' auditory
attributes.

Based on their own experiences and empirical observations, they’ve controlled the microbiological
environment by implementing ill-defined homemade microorganisms and the method of making
cheese parameters. Producing cheese, and ripening of cheese techniques, frequently in small-scale
manufacturing have contributed to the diversity of ripened cheese Qualities that are still present in
cheeses produced in the conventional manner nowadays in traditional cheese processing. Because raw
milk necessitates certain procedures, traditional methods are used to produce raw milk cheeses. This
aids in preserving the diversity (within the sample) and richness of ability of microbial consortia in
cheese (inter-sample diversity). Through con-industrial methods of producing cheese, frequently used
on a big scale, are intended to reduce variability by standardising A cheese that has matured.

at the conclusion of the network by lowering the variation in Features of the milk structure

features and the methods used to make cheese.!*®! One technique that is frequently used to standardise
microbiological composition and enhance the milk's microbiological safety by lowering it biodiversity
and the number of microbes present It may be necessary to implement new procedures at every stage
of the production process, as demonstrated by research on Emmental and Camembert. 12

Miso

According to the book Miso was an edible substance that was processed. made primarily of soy
products, but moreover including corn, Saki, sodium, and grain. The first Westerner to study the miso-
making process, was the German Otto Kellner, who published a thorough article on the topic in
1893.Piper and Morse's famous work, The Soybean has important information regarding miso.

They state that miso “is said to exceed all other soybean preparations in the Orient in terms of use."
Research suggests that miso fermentation occurs before soy sauce development. These workers claim
that the original name of soy sauce was taimari miso. The fluid that settles at miso soup keg's bottom
with age is called, which means "liquid drip." Thus, miso was used to make tamari, the traditional soy
sauce of Japan. Miso is actually credited with being the first fermented food in Japan A currently a lot
of Miso manufacturers in Japan.

Figure 7: Miso

Manufacturing of miso

Simply altering the component ratio,fermentation (ageing) duration, and other variables yields a
variety of miso products. A fungus called koji mold is utilized in fermentation.In Japan, a yellow-
colored mould called Aspergillus oryzae is employed in the brewing process.[*”’
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In actuality, Koji's enzymes more especially, its amylases bassist in the conversion of rice starch to
sugar. The components used in the product's production determine how miso is classified. Miso crop
of rice, which is prepared using Koji beginning, is the most well-known kind of miso. Koji, also known
as steamed rice (barley), serves as a technique for fermentation beginning that creates miso after being
inoculated with Aspergillus for 40—48 hours. After soaking in water for the entire night, the beans are
pressure-cooked until tender.
Next Koji, salt, are added to the mashed or kneaded beans. Next, on a paste is positioned in a glass jar
that is sealed and placed inA dark, cold space when the mercury is 25- 30 degrees Celsius. Rice,
soybeans, salt, and koji are a few of the primary ingredients used to make miso. ®"*?! Few cultivars are
good enough to be used for processing in Japan, despite the wide variety of soybeans available for
miso production. B33+ It is recommended to use saltwater salt while making miso since the minerals
magnesium and calcium have a positive effect on the fermentation process. Many Japanese institutes
have started investigating the finest miso Koji strain and how to choose it, as well as standardising
miso goods in this way, in recent years. In Japan, miso shops have access to fungus strains through the
internet.*®! In addition to rice miso other varieties of Barley and Soybean Miso are examples of
miso.57!
Health benefits of Miso
Numerous observational studies have been conducted to examine the potential health benefits of
consuming fermented soy foods. One such study, a population-based cohort in Japan, found that
consuming more fermented soy products particularly miso and natto was linked to a lower risk of
death.*® Additional observational studies discovered that consuming high-salt miso soup did not
correlate with the onset of high blood pressure, and that consuming miso soup more frequently was
linked to fewer symptoms of acid reflux disease. [**4°]
According to a review of the health advantages of fermented soy products, these foods have anti-
diabetic, anti-oxidative, anti-inflammatory, anti-cancer, and hypertensive properties in addition to their
high nutritional content. [4!4%]
Studies demonstrating the possible health advantages of Miso
Studies on miso's medicinal benefits and koji in humans has not been well studied, however studies on
mice and rats have suggested some possible advantages. If Miso soup has been given to rat as a
component of their meal before sparkle research utilising mice revealed that Intestinal mucosal injury
reduced.!*¥ It has been observed that the intestinal epithelial lining is harmed by radiation dosages
given during abdominal irradiation.!*¥] According to research mice who ate miso showed a significant
reduction in this damage when compared to mice fed a diet free of miso or with 2% sodium chloride.
It was shown that extended fermentation times had a bigger impact on miso, with one eighty-day-old
soybean having the biggest impact. In contrast to cultured miso that is 3—4 days and 120 days
subsequent research on longer fermented 180-day miso revealed A greater notable reduction in rats'
intestinal cancers' dimensions .A wide variety of microorganisms were discovered during the testing
of three rice koji samples that were bought from Japanese stores Averaging more than 93 percent of
the microbes detected within the specimens, the primary bacterial and also fungal organisms were
discovered in them with a very high relative abundance. Ochrobactrum lupini was the most common
species of bacteria, has 93.25% relative abundance on average. According to, a elevated prevalence of
This specific species could mean that the soil or environment contaminated the sample.
Wickerhamomyces, a yeast, was determined to be the most common fungal species in our
investigation, accounting for 93.59% of all fungal sequences on average [*>#!W. is known for ester
production during fermentation. And can withstand extreme climatic conditions [/ Ochrobactrum
lupini was the most common species of bacteria, has 93.25% relative abundance on average.
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According to, an elevated prevalence of This specific species could mean that the soil or environment
contaminated the sample. [484]

It's interesting to note that this study only averaged 0.08% relative abundance of Aspergillus species.
This is peculiar because the starting culture for koji is typically Aspergillus. Regretfully, the developer
of the samples, the initial history employed, the storing techniques, and the use by dates are not
specified in this study. According to the research the primary varieties discovered in the results of koji
might being impacted on how the samples were transported or stored.

Uses for Food Products

Probiotic foods are abundant in microorganisms and can be found in both dairy and non-dairy products.
A daily consumption of 108 and 1011 CFU/day is recommended.

Probiotic food consumption on a regular basis helps to improve the balance of beneficial microbiota
composition in the intestine, since antibiotic therapy generally changes the gut microbiota's
constitution.

Customers' awareness from probiotics and their effects on food and host health is driving Quick
expansion Within its global trade for probiotic nutrients products.

Nowadays, between 60% and 70% of Bacterial goods are available for sale on the functional food
industry.

Functional foods—also referred to as medicinal foods, therapeutic foods, designer foods,
nutraceuticals, and superfoods—are foods that contain health-promoting ingredients in addition to
conventional nutrients.

A variety of food products, including milk, milk powder, milk-based beverages, butter, cheese, ice
cream, mayonnaise, eggs, vegetables, meat, cereals, and powder goods, include probiotic cultures.
Lactobacillus plantarum-1 and Lactobacillus GG added to blueberry bagasse had effects on cholesterol
reduction, and probiotics added to vegetable products, known as vegan probiotics, can have
anticarcinogenic and hypercholesterolemia effects in vitro.

Advantage of probiotics

Gut Health: By supporting the preservation for the gastrointestinal microbiota's best possible
arrangement as well as probiotics can enhance digestion and avoid problems like constipation and
diarrhoea.>"!

Immune Support: They could strengthen the body's defences against diseases and infections.*!]
Mental Health: Research indicates a connection between gut health and mental health, which may help
reduce the symptoms of despair and anxiety.

Support for Antibiotic Recovery: They can lessen the chance of diarrhoea caused by antibiotics by
restoring gut flora following antibiotic therapy. %3]

Disadvantage of probiotics

Variable Efficacy

It can be challenging to forecast results because the advantages can change significantly among
variants [

Possible Side Effects

When taking probiotics for the first time, a few others may suffer bloating, gas, or stomach pain.!

Risk of Infection: Probiotics may occasionally result in diseases, especially in people with
[56]

55]

compromised immune systems.
Cost

Probiotics can be costly, and not everyone will experience the medicinal properties of using them.®”!
Some Examples of Probiotic

Beetroot golden beet is Beta vulgaris, sometimes referred to as beetroot.[*®]
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Figure 8: Beetroot

Cowmilk
Beetroot Powder [*°!
Kombucha Tea 60!

CONCLUSION

Functional foods that include probiotics are essential for supporting gut health and general wellbeing.
They're fortunate to live bacteria Which is good for your well-being when taken in sufficient quantities.
Studies demonstrate how beneficial they are for strengthening immunity, promoting better digestion,
and maybe lowering the risk of certain illnesses.

Furthermore, the increased public knowledge of the significance of gut flora is reflected in the appeal
of probiotic foods like yogurt and fermented products. Probiotic effectiveness, however, can differ
depending on strains, dosage, and personal medical circumstances.

To sum up, even though probiotic functional foods have a lot of potential health benefits, further
research is required to completely comprehend their workings and maximize their application in
dietary practices. Customers should use caution while selecting items and think about getting
specialized guidance from healthcare professionals. All this up, probiotic nutritional foods are
beneficial for improving gut health and promoting general wellbeing. They provide advantages like
stronger immunity, better digestion, and possibly even disease prevention. Probiotics are becoming
more and more popular; however, their efficacy vary according on the kind Additionally, the wellness
from the user. Sustained investigation is necessary to enhance our comprehension and optimize their
advantages. In the end, including these items in a balanced diet can improve health, but it's crucial to
make wise decisions and, if needed, seek expert guidance.

Functional foods that include probiotics are important for supporting gut health and overall wellness.
They offer living bacteria that can improve immunity, improve digestion, and

potentially reduce the risk of certain illnesses. Even though their advantages are widely established,
each person's reaction may differ depending on things like health status and the kind of strain. To
realize their full potential and maximize use, more research is necessary. It can be advantageous to
include these items in a healthy diet, but consumers should do their research and think about speaking
with physicians for specific guidance.

Probiotics and functional foods have several advantages for immune system performance,
gastrointestinal health, and general wellbeing, making them vital parts of a balanced diet.
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Probiotics help to maintain the proper balance of gut flora, while functional foods offer extra nutrients
and bioactive substances to assist different body processes. When combined, they can enhance
digestion, lower the chance of developing chronic illnesses, and encourage healthy living. The
increasing body of research highlights their importance in contemporary nutrition by providing a
deeper understanding of their roles and possible uses.
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