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Abstract

Probiotics are defined as vital microorganisms which when ingested in suitable quantity offer a health benefit to the
host. Probiotics are live microorganisms (Bifidobacterium, Lactobacillus, and a yeast, Saccharomyces boulardi ) that can
have beneficial effects on or inside body. Indian probiotic foods have a fascinating history deeply rooted in the country's
rich cultural heritage. Ayurveda recognizes the importance of gut health and emphasizes the use of probiotic-rich foods
to promote digestion, immunity, and overall well-being. Many probiotic products are formulated with beneficial
bacteria (Bifidobacterium, Lactobacillus) and yeasts (Saccharomyces boulardii) for the purpose of preventing or
recovering from bacterial or yeast infections in our different body parts, including, atopic dermatitis and acne, cavities
and gum diseases, vaginal and urinary tract infections, and antibiotic associated diarrhea. It may also help to ease the
symptoms of irritable bowel syndrome (IBS) and some other conditions. Indian probiotic food can alleviate digestive
issues like bloating, gas, and constipation by promoting regular bowel movements. Indian probiotic foods may positively
impact mental health by influencing gut microbiota composition and improving mood and cognitive function.

Keywords: Ayurveda; Bifidobacterium; Gut health; Gastrointestinal tract; Lactobacillus; Indian probiotics;
Saccharomyces boulardii; Yeast; Yoghurt

1. Introduction

Probiotics are vital and beneficial organisms which offers the health benefits to the host organisms [5-25]. In other
words, probiotics are also defined as vital microorganisms which when ingested in suitable quantity offer a health
benefit to the host [5-30]. Probiotics are live microorganisms (microbes) that can have beneficial effects on or inside
body [5-32]. Every human body is home to trillions of microorganisms that live with us and help to support our bodily
functions and health. Not all of the microbes we may carry are helpful to us, some types, germs can be harmful [5-40].
But beneficial microbes, like probiotics, helps to control the potentially harmful types. Probiotic products contain select,
beneficial types of microbes to add to the populations already living in body [5-40]. Many probiotics are oral
supplements designed to be ingested into gastrointestinal tract. Probiotics are food and health products that contribute
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live, beneficial microbes to the populations within our gut and elsewhere, in order to strengthen those communities [5-
45]. Many probiotic products are formulated with beneficial bacteria and yeasts for the purpose of preventing or
recovering from bacterial or yeast infections in our different body parts, including, atopic dermatitis and acne, cavities
and gum diseases, vaginal and urinary tract infections, and antibiotic associated diarrhea [5-47]. Fermented foods in
market like yogurt, cottage cheese, soup, pickle and pickle juice contains probiotics. Fermented foods and drinks are
one way to get more probiotics into Gastrointestinal tract (GI) [5-40-71]. Food processing can sometimes destroy these
natural probiotics. There is a lot of research in progress on the potential benefits of probiotics, and initial results are
promising [5-49]. Different probiotic products may helped to improve skin health, vaginal health, gut health and build-
up immunity in general [5-46]. Probiotics and prebiotics are two parts of food that may support gut health. Probiotics
are specific living microorganisms, most often bacteria or yeast that help the body to digest food or help with symptoms
of certain illnesses [5-47]. Probiotics are naturally found in fermented foods such as yogurt and sauerkraut. Prebiotics
are parts of food, that body does not digest but that may be used by microorganisms [5-49]. Prebiotics may trigger the
growth of the "good" germs in the gut. Prebiotics mainly are in high-fiber foods [5-50]. Probiotics and prebiotics are
also added to some foods and come in the form of dietary supplements. When mixed, probiotics and prebiotics are called
synbiotics [5-50]. Researchers continue to look for a link between gut microorganisms and health conditions. This
includes conditions such as allergies, diabetes, obesity, vaginal diseases, depression, irritable bowel syndrome,
preventing allergies, colds, dental cavities and gum disease [5-55]. Many types of bacteria are classified as probiotics.
They all have different benefits, but the most come from two groups, Lactobacillus and Bifidobacterium [5-57, 68-71].
Lactobacillus may be the most common probiotic. It is the one in yogurt and other fermented foods. Different strains
can help with diarrhea and may help people who can not digest lactose, the sugar in milk [5-57]. Bifidobacterium is
available in some dairy products [68-71]. It may also help to ease the symptoms of irritable bowel syndrome (IBS) and
some other conditions [5-57-71]. Saccharomyces cerevisae and Saccharomyces boulardii are yeast found in probiotics
[5-57]. It appears to help to fight diarrhea and other digestive problems. In their earliest forms, probiotics were limited
to dietary supplements, certain foods, and food additives targeting gut microbiome, the natural ecosystem of
microorganisms in digestive tract [5-57, 66-71]. Our gut microbiome helps with the breakdown and absorption of
nutrients and plays several important roles in immune system regulation and neurotransmitter production [5-60-71].
Probiotics have along history. Trusted source of safe use in healthy people but may cause mild but temporary
gastrointestinal side effects such as gas, bloating, diarrhea, or upset stomach. Despite their broad safety profile,
probiotics are not for everyone. Certain populations, like infants, older adults, or people who are immunocompromized,
can experience serious side effects [5-60, 66]. Although rare, probiotics for these groups may contribute to: increased
infections, sepsis, medication interactions, difficulties with blood sugar management, and autoimmune flare-ups [5-60,
66]. Because probiotics can affect human or animal health positively and negatively under different circumstances.
Probiotics are live microorganisms that are intended to have health benefits when consumed or applied to the body
[66]. They can be found in yogurt and other fermented foods, dietary supplements, and beauty products. Cases of severe
or fatal infections have been reported in premature infants who were given probiotics, and the U.S. Food and Drug
Administration (FDA) has warned health care providers about this risk [5-60-71]. Although people often think of
bacteria and other microorganisms as harmful “germs,” many are actually helpful. Some bacteria help to digest food,
destroy disease-causing cells, or produce vitamins [5-60, 66]. Many of the microorganisms in probiotic products are the
same as or similar to microorganisms that naturally live in our bodies [5-60]. Probiotics may contain a variety of
microorganisms [5-60, 66-71].

The most common are bacteria that belong to groups called Lactobacillus and Bifidobacterium. Other bacteria may also
be used as probiotics, and so may yeasts such as Saccharomyces boulardii [5-60, 66-71]. Probiotics may have a variety
of effects in the body, and different probiotics may act in different ways [66-71]. Probiotics might help our body to
maintain a healthy community of microorganisms or help body’s community of microorganisms return to a healthy
condition after being disturbed, Probiotics also produce substances that have desirable effects, and influence our body’s
immune response [5-60-71]. Probiotics have shown promise for a variety of health purposes, including prevention
of antibiotic-associated diarrhea (including diarrhea caused by Clostridium difficile), vaginal infections, prevention
of necrotizing enterocolitis and sepsis in premature infants, treatment of infant colic, treatment of periodontal disease,
and induction or maintenance of remission in ulcerative colitis [5-60, 66-71]. The community of microorganisms that
lives on us and in us is called the “microbiome,” and it’s a hot topic for research [5-60, 66-71].

2. Indian Probiotic Food

Probiotics are live microorganisms found in fermented foods or supplements that helped to colonize our gut [5-71].
These friendly bacteria helped and kept our digestive health in top shape by breaking down food, absorbing nutrients,
and fighting off harmful bacteria [5, 12, 14, 23-30, 55, 66, 68, 71]. Probiotics aid in the absorption of essential vitamins
and minerals, improved digestion, prevent symptoms of digestive discomfort, boost immunity, strengthen our
body’s defenses' against infections, enhance our mood and support mental health [5-71]. On the flip side, prebiotics
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are plant-based indigestible fibers that act as food for these beneficial microbes [5-71]. Some of the benefits of prebiotics
are, nourish beneficial gut bacteria, helped to reduce inflammation in the gut, promote healthy bowel movements
and stimulate the immune system [5-71]. Probiotics play a crucial role in maintaining optimal gut health. These
beneficial bacteria work wonders by creating a harmonious balance within our digestive system [5-71]. By colonizing
the intestines, probiotics helped to keep harmful bacteria in check and prevent them from taking over [5-71]. They
contribute to a healthy gut by aiding in the breakdown and absorption of nutrients, supporting the production of
essential vitamins, and promoting proper digestion [5-71]. Probiotics also helps to strengthen the intestinal barrier,
which acts as a protective shield against pathogens and toxins [5-71]. Additionally, they can assist in reducing
gastrointestinal discomfort, such as bloating and gas [5-71]. With their remarkable abilities, probiotics actively
contribute to a well-functioning gut, promoting overall wellness and vitality [5-71]. Indian probiotic foods have a
fascinating history deeply rooted in the country's rich cultural heritage [5, 12, 14, 23-30, 55, 66, 68, 71]. Tracing back
centuries, Indian probiotics practices have been an integral part of Indian cuisine and traditional medicine systems.
Traditional fermentation methods passed down through generations, played a vital role in preserving and enhancing
the nutritional value of food [5, 12, 14, 23-30, 55, 66, 68, 71]. Ayurveda recognizes the importance of gut health and
emphasizes the use of probiotic-rich foods to promote digestion, immunity, and overall well-being [5, 12, 14, 23-30, 55,
66, 68, 71]. Indian probiotic foods are a tribute to the knowledge and resourcefulness of the country's ancient people to
their historical relevance and time-honoured fermentation procedures [5, 12, 14, 23-30, 55, 66, 68, 71]. The difference
between probiotics and prebiotics is that these are live microorganisms that, when consumed in adequate amounts,
provide various health benefits of probiotics for women by improving the balance of beneficial bacteria in the gut [5,
12,14, 23-30, 55, 66, 68, 71]. Prebiotics, on the other hand, are non-digestible fibers that served as food for the beneficial
bacteria in the gut, promoting their growth and activity. Some of the plethora of health benefits of probiotics are
enhanced digestion, stronger immune system, mood-boosting magic, weight management support, clear glowing skin,
heart health booster and improved mental health [5, 12, 14, 23-30, 55- 71]. This amalgamation of natural probiotic
foods and Indian cuisine represents a harmonious blend of ancient wisdom and modern wellness, emphasizing the
importance of nourishing both the body and the gut [5, 12, 14, 23-30, 55, 66, 68, 71]. As probiotic foods become
increasingly integrated into everyday Indian meals, the culinary landscape expands, offering a myriad of possibilities to
explore the symbiotic relationship between taste, tradition, and health [5, 12, 14, 23-30, 55, 66, 68, 71].

In one of the study reported by Malabadi (1994) [3], Malabadi and Raghvendra (1994) [4], Malabadi and Raghavendra
(1995) [2], sixty yeast were isolated from Dharwad, Karnataka State, India of different natural substrates such as
flowers, fruits, soil, biodegrading materials and sugary substances [2, 3, 4]. Ten yeast isolates were identified as Candida
utilis, Torulopsis versatilis, Pichia pinus, Saccharomyces cervisiae, Candida rhagii, Cryptococcus luteolus, Saccharomyces
fermentatis, and Kluyveromyceas species [2, 3, 4]. Samples of natural substrates such as nectars of flowers, fruits, dry
raisins, insects like hony bees, decying organic materials, molasses, jaggery, honey and water samples were collected
[2, 3, 4]. Samples were transferred to 1ml sterile vials. By adopting the techniques of pour plate method, streak method,
and serial dilution methods, the microorganisms were cultured on Petri dishes containing Wickerhams medium [74,
75] (Yeast Malt Agar (YM Agar medium) [2, 3, 4, 72, 73]. The YM agar medium [74, 75] was consisting of 3g lit 1 of yeast
extract, 3g lit! of malt extract, 5g lit! of peptone, 10g lit? of glucose, and 20g lit! of agar. The pH of the medium was
adjusted to 4. 5 using diluted HCL [2, 3, 4]. The media was sterilized at 121 © C for 15 min. The inoculated Petri dishes
were incubated at 28 © C for 72 hours [2, 3, 4]. The growth of microorganisms was observed microscopically and on the
basis of observation, yeast colonies were marked and separated [2, 3, 4]. The yeast isolates were identified on the basis
of methods of Lodder, 1970 [72] and Barnett et al., 1983 [73]. Yeast isolates were identified on the basis of
morphological, cultural, sexual, and physiological characteristics including Diazonium blue salt (DBB test), urease test,
cycloheximide (Actidione reaction test), assessing vitamin requirements and fermentation ability of different carbon
sources [2, 3, 4, 72, 73]. Wickham's medium, also known as Yeast Malt Agar (YM Agar), is a non-selective growth
medium primarily used for cultivating yeasts, molds, and other aciduric microorganisms. It is formulated with yeast
extract, malt extract, peptone, and agar. YM Agar can be further modified to enhance selectivity by acidification or
adding antibiotics [2, 3, 4, 72, 73].

3. Examples of Indian Probiotic Food

Indian probiotic foods, such as yogurt and buttermilk, contain live cultures of beneficial bacteria that helps to maintain
a healthy balance of microorganisms in the gut [5, 12, 14, 23-30, 55, 66, 68, 71]. These natural probiotic foods aid
digestion, improve nutrient absorption and support overall gut health [5- 71]. Probiotics in Indian fermented foods
helped to break down complex carbohydrates and enhance the digestion process [5, 12, 14, 23-30, 55, 66, 68, 71]. Indian
probiotic food can alleviate digestive issues like bloating, gas, and constipation by promoting regular bowel movements
[5, 12, 14, 23-30, 55, 66, 68, 71]. The probiotics found in Indian probiotic foods stimulate the immune system, helping
to strengthen the body's defenses against infections, viruses, and harmful bacteria [5, 12, 14, 23-30, 55, 66, 68, 71]. For
the immune system to work at its best, the microbiome in the gut must be healthy [5-71]. Probiotic foods improved to
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the absorption of essential nutrients, such as vitamins and minerals, by enhancing the gut's ability to break them down
and make them more bioavailable to the body [5-71]. Certain probiotics found in Indian probiotic foods may also helped
to regulate body weight [5-71]. These probiotics for weight loss can influence and increase appetite, and improved
insulin sensitivity, potentially contributing to weight management efforts [5-71]. Early exposure to probiotics through
Indian probiotic foods, such as yogurt, may reduce the risk of allergies and eczema in infants and children [5-71]. Various
sources of probiotics can modulate the immune system and promote a healthy immune response [5-71]. One of the
benefits of probiotics for women, these Indian probiotic foods, like yogurt, contain strains of bacteria that support
vaginal health by maintaining a healthy pH balance and preventing the overgrowth of harmful microorganisms [5-71].
Emerging research suggests a connection between the gut and the brain, known as the gut-brain axis [5-71]. Indian
probiotic foods may positively impact mental health by influencing gut microbiota composition and improving mood
and cognitive function [5-71]. Incorporating these probiotic-rich foods into a balanced diet can contribute to overall
well-being by supporting digestive health, strengthening the immune system, and promoting optimal nutrient
absorption [5-71]. Indian probiotic foods can play a beneficial role in managing lactose intolerance, a condition
characterized by the inability to digest lactose [5-71]. They can also help to produce their lactase enzyme, improved
digestion of lactose, reduce symptoms, improve gut microbiota, and prevent secondary symptoms [5-71].

Although presently India represents less than 1 per cent of the global probiotic share, it is the most potential market for
probiotic products because of a growing interest in health care and need for preventive medicine [5, 12, 14, 23-30, 55,
66, 68, 71]. Probiotic drugs account for over 90 per cent of the market in India, followed by milk and milk products [5,
12,14, 23-30, 55, 66, 68, 71]. Probiotic foods, on the other hand, are regulated by a set of food laws that aim to regulate
general food items as defined by the recently established Food Safety and Standards Authority of India [5, 12, 14, 23-
30,55, 66, 68, 71]. The Indian Council of Medical Research and Department of Biotechnology have formulated guidelines
for probiotics being marketed as foods [5, 12, 14, 23-30, 55, 66, 68, 71]. These guidelines specify the criteria that need
to be borne when launching a probiotic food in the country [5, 12, 14, 23-30, 55, 66, 68, 71]. These guidelines also specify
the labeling requirements for probiotic products in India [5, 12, 14, 23-30, 55, 66, 68, 71]. These guidelines may be used
as a reference to establish the much needed probiotic standards in the country by the Food Safety and Standard
authority of India [5, 12, 14, 23-30, 55, 66, 68, 71]. Following are the few well known Indian probiotic food in the market.

Curd or Yoghurt is one of the most popular probiotic food in India. It is made by fermenting milk with lactic acid
bacteria, which helps to maintain a healthy balance of gut flora. Consuming curd regularly can aid digestion, boost
immunity, and prevent stomach-related issues common during the monsoon [5, 12, 14, 23-30, 55, 66, 68, 71]. Enjoy it
plain, or use it in dishes like Raita, Lassi, or Kadhi.

Buttermilk, or chaas, is a refreshing probiotic drink made by diluting curd with water and adding spices like cumin and
coriander. It is light on the stomach and helps in cooling the body. Buttermilk aids in digestion and can alleviate bloating
and acidity, making it an excellent choice for maintaining gut health during the humid monsoon season [5, 12, 14, 23-
30, 55, 66, 68, 71].

Idli and dosa are traditional South Indian fermented foods made from rice and urad dal batter. The fermentation
process enhances the nutritional value and makes these foods rich in probiotics. Including idli or dosa in our diet can
improve digestion and provide beneficial bacteria to the gut, promoting overall digestive health [5, 12, 14, 23-30, 55,
66, 68, 71]. 4) Traditional Indian

Pickles, or achaar, are made by fermenting vegetables and fruits with spices and salt. The fermentation process
produces beneficial bacteria that can aid in digestion and improved gut health. Pickles made from ingredients like
mango, lime, and green chili are not only flavorful but also rich in probiotics [5, 12, 14, 23-30, 55, 66, 68, 71].

Kanji is a traditional North Indian probiotic drink made from fermented black carrots or beets. It is typically consumed
during the winter and early spring, but it can be a great addition to our monsoon diet as well [5, 12, 14, 23-30, 55, 66,
68, 71]. Kanji is rich in beneficial bacteria and enzymes that promote a healthy digestive system. Its tangy taste is both
refreshing and nutritious.

Gundruk is a traditional fermented leafy green vegetable dish from the Indian Himalayan region, particularly popular
in Nepal and some parts of India. It is made by fermenting leafy greens like mustard, radish, or cauliflower leaves.
Gundruk is a rich source of probiotics and can help to improve digestion and boost gut health, especially during the
monsoon [5, 12, 14, 23-30, 55, 66, 68, 71].
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Sol Kadhi is a traditional probiotic drink from the Konkan region of Maharashtra and Goa, India. It is made from kokum
fruit and coconut milk, sometimes with the addition of fermented buttermilk. Sol Kadhi is not only a cooling beverage
but also aids in digestion and soothes the stomach, making it a perfect drink for the monsoon.

Fermented rice, known as Panta Bhat in Bengali and Poita Bhat in Assamese, is a traditional dish where leftover cooked
rice is soaked in water overnight to ferment. The fermented rice is consumed the next day with salt, onions, and green
chilies. This dish is also rich in probiotics and helps to improve digestion and boost gut health.

High-fiber fruits: Bananas: This versatile fruit is rich in resistant starch, a type of fiber that feeds beneficial bacteria.
They are particularly beneficial when unripe and widely consumed across the country. Apples: Besides offering a
crunchy delight, apples contain pectin, a soluble fiber that supports a healthy gut by encouraging the growth of good
bacteria and keeping the harmful ones in check. Guava: This tropical fruit is a fiber powerhouse, containing both soluble
and insoluble fiber to keep our digestive system running smoothly.

Root vegetables: Carrots: A classic Indian ingredient, carrots are a good source of prebiotic fiber that can support gut
health. Beetroots: These vibrant root vegetables contain beet fiber, which can benefit gut bacteria and improve
digestion.

Legumes: Lentils: These are integral to many Indian recipes and are high in fiber, particularly resistant starch, which is
great for nurturing gut bacteria. Chickpeas: Another staple in Indian meals, chickpeas contain soluble fiber that
specifically feeds beneficial bacteria, fostering a healthy gut environment. Whole grains: Brown rice: A healthier
alternative to white rice, brown rice is rich in fiber, including resistant starch, which can benefit our gut. Jowar
(sorghum): Rich in fiber, jowar supports a diverse microbiota and adds to the richness of Indian cuisine.

Kanji and Kombucha are two probiotic beverages that have gained popularity in India for their health benefits and
unique flavors. Kanji is a traditional drink from North India made by fermenting black carrots with water, mustard
seeds, and other spices. Kombucha is a fermented tea beverage made by fermenting sweetened tea with a culture of
bacteria and yeast known as a SCOBY (symbiotic culture of bacteria and yeast). Preparing Kanji and Kombucha at home
is a relatively simple process, with the black carrots grated and mixed with water, mustard seeds, and spices, and then
left to ferment for a few days. Kombucha requires brewing a batch of sweetened tea and allowing it to ferment for about
a week. Incorporating Kanji and Kombucha into our diet can be a refreshing and beneficial choice. These probiotic
beverages can be consumed independently as a healthy alternative to sugary drinks or paired with meals for added
flavor and digestive support.

Miso (Soybean Fermentation): While miso is not Indian in origin, it has gained popularity and is used in some Indian
recipes. Miso is a traditional Japanese seasoning made by fermenting soybeans with salt and a specific mould called koji.
It can be added to soups, stews, and dressings to introduce probiotics into our diet.

Dhokla is a popular Gujarati snack made from fermented chickpea flour. The fermentation process adds probiotic
bacteria, improving gut health. It enhances the taste, texture, and nutritional value of dhokla [5, 12, 14, 23-30, 55, 66,
68, 71]. During the fermentation process, the bacteria consume the carbohydrates in the batter, producing lactic acid as
a by-product. This lactic acid not only adds a tangy taste but also helps in breaking down complex nutrients, making
them more easily digestible [5, 12, 14, 23-30, 55, 66, 68, 71]. Additionally, the lactic acid bacteria produce certain
enzymes and vitamins that further enhance the nutritional value of dhokla.

Kefir: like Miso, Kefir is not originally Indian but has gained popularity and is consumed in some parts of India. It is a
fermented milk drink made using kefir grains, which contain a combination of bacteria and yeast. Kefir is known for its
probiotic properties and is often consumed as a health drink. These Indian probiotics not only tantalize the taste buds
but also contribute to gut health, immune function, improved digestion, and overall well-being [5, 12, 14, 23-30, 55, 66,
68, 71]. As awareness grows regarding the importance of a balanced gut microbiome, understanding the difference
between probiotics and prebiotics becomes crucial. By incorporating Indian probiotic foods into our diets, we can
embrace a flavorful and nourishing way to support our health [5, 12, 14, 23-30, 55, 66, 68, 71].

4. Probiotic Yeasts

Microfungi that reproduce by budding are indeed called yeasts [1-5]. Yeasts are single-celled fungi that reproduce
asexually through a process called budding, where a small bud develops on the parent cell and eventually detaches to
form a new individual [1-5]. Yeast has an enormous and diverse group of microorganisms that is attracting and
expanding the attention from researchers and industries [1-5]. Yeasts are broadly used in biotechnological and
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industrial applications for the production of fermented food products, including enzymes, acids and vitamins in large
scale [1-5]. Yeasts are unicellular eukaryotic fungi and they belong to the phyla Ascomycota (e.g., Saccharomyces,
Debaryomyces, Candida etc.,) and Basidiomycota (e.g., Cryptococcus, Rhodotorula) and can reproduce both asexually and
sexually [1-5]. Saccharomyces boulardii, the only patented strain belonging to yeast genera for the human use, has been
broadly evaluated for its probiotic effect [1-5-71]. Potential probiotic yeast having the potentiality to produce the
commercially important compounds are used as cell factories in industrial applications [1-5-71]. As yeast is naturally
resistant to antibacterial antibiotics which is one of the features of fungi, it seems to be an important attribute for the
use as probiotic [1-5-71]. Yeast has attractive properties such as high nutritive value, antagonistic effect on other
microorganisms, antibiotic resistance ability, good antioxidant status, cholesterol assimilation, immunomodulation of
the host, inhibition of bacterial toxins [1-5-71]. S. boulardii (ICBN nomenclature is S.cerevisiae var. boulardii) is
commercialized probiotic yeast used to treat against various gastrointestinal diseases [1-5-71]. Probiotic yeasts with
their promising antimicrobial, antioxidant, anticancer properties, cholesterol assimilation and immunomodulatory
effects can also be utilized as biotherapeutics [1-5-71]. Saccharomyces boulardii is a good antimicrobial agent and kills
the pathogens. Probiotics are thought to exhibit a various mechanism such as cellular adhesion, interactions with brain-
gut axis, mucin production, cellular antagonism, antitoxin effects, modulation of normal microbiome, immune
regulations, metabolic regulations and signal pathway modification, physiological protection and pathogen competition
[1-5-71]. Saccharomyces boulardii take part in a number of these effects as part of its probiotic properties. Probiotics
also promote phagocytic activity, cell proliferation and production of secretary immunoglobulins IgA and IgM [1-5-71].
Saccharomyces boulardii can modulate immunological function by acting as a stimulant or a proinflammatory inhibitor.
The plant growth promoting microorganisms promote the growth of plants by providing some beneficial results like
fixing the atmospheric nitrogen, production of plant growth promoting hormones like auxin, cytokine and gibberellins,
production of antibiotics, antifungal, vitamins and organic acids, by solubilizing the minerals and nutrients, having
capability to reduce the several substances and toxins [1-5-71]. As yeast probiotics are highly tolerant to gastro
intestinal enzymes, they also tolerate the pH variations and bile salt environments as well as organic acids [1-5-71].
Yeasts have numerous advantages in food, feed, fermentation, medicinal, agricultural, biofuel in ecological protection
and also in chemical industries [1-5-71]. Probiotic yeasts with their hostile activity against pathogens and also as a
virtuous plant growth promoting organism reduce the reliance on chemical fertilizers and fungicides [1-5-71]. Yeasts
can also be used for the removal of noxious and other chemical contaminants and pollutants existing in the ecosystem
[1-5-71]. Advanced and additional studies on these non-Saccharomyces yeasts are necessary prior to administer these
yeasts as potential probiotics for health and well being. Further research and extensive studies are essential to exhibit
their therapeutic properties [1-5-71].

There are reports on Saccharomyces (S. cerevisiae) and non-Saccharomyces yeast species having ability of higher pH
tolerance, surviving capacity in bile and simulated gastric juice. However, the number of yeasts recognized as probiotics
are very low, when compared to bacteria [1-5-71]. Yeasts belonging to the genera Debaryomyces, Pichia, Yarrowia,
Meyerozyma, Kluyveromyces etc., have attained more interest because of their beneficial and probable probiotic features
[1-5-71]. These yeast probiotics produce VOCs (Volatile organic compounds), mycocins and antimicrobials which shows
the antagonistic effect against pathogenic fungi and bacteria [1-5-71]. Additionally, yeasts have been recorded as good
plant growth promoting microorganisms. Yeast has an important role in environmental applications such as
bioremediation and removal of metals like chromium, mercury, lead etc., from waste water [1-5-71].

Functional foods are part of our normal diet that contains biologically active compounds, which enhance health through
its specific mechanisms [1-5-71]. Probiotics are considered as functional food which is defined as live microorganisms
when administered in adequate amount confer health benefits on the host [1-5-71]. The bacteria such
as Lactobacillus and Pediococcus and yeast (Saccharomyces sps.) are popular in probiotic use [1-5-71]. Sccharomyces
cerevesiae var boulardii is the utmost common human yeast probiotic which is accessible in market presently [1-5-71].
Yeasts promotes both the human and animal health, also they intensify the bioavailability of minerals through
hydrolysis of phytate, folate biofortification, detoxification of fungal toxins and xenobiotics [1-5-71]. Probiotics modify
the hosts defenses against oxidative stress by the means of antimicrobial metabolite production, metal ion chelating
and the antioxidant capability of probiotic helps in decreasing the gut microbiota [1-5-71]. Some yeasts other than
Saccharomyces yeasts shown survivability in the digestive conditions, resistance to antibiotic which has made them the
probable candidates as novel probiotics [1-5-71]. Some yeast produce mycocin which is also called as killer toxins [1-5-
71]. Yeast’s genera that produce mycocin or killer toxin include Saccharomyces, Candida, Cryptococcus, Debaryomyces,
Kluyveromyces, Pichia, Torulopsis and Zygosaccharomyces [1-5-71]. The well-known mechanisms of the killer toxins are
they block the synthesis of DNA and interrupt the cell division, killer toxin also inhibits component called f 1,3-glucan
which is required for synthesis of cell wall [1-5-71]. These VOCs and killer toxins have the antagonistic effects against
the pathogens. Probiotic yeast cells and the yeast metabolites showed virtuous antioxidant properties. The free radicals
produced are neutralized by the chemical compounds called as antioxidants, but oxidative stress arises when endogenic
antioxidants are deficient [1-5-71]. Saccharomyces boulardii is the most well studied probiotic fungus and basically a
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model yeast, some studies specify that other yeasts may have potential as probiotics [1-5-71]. A yeast probiotic has been
used efficiently in the management of different types of gastrointestinal disorders and also in numerous adverse health
situations [1-5-71]. Some other strains of yeast also fulfilled the required probiotic properties, while some potentials
make them a striking probiotic [1-5-71]. Their efficacy could be theoretically be improved by recombinant DNA
technology to intensify inherent benefits or enhance new probiotic characteristics [1-5-71]. These probiotics can be
used for heterologous expression of several proteins that can used as therapeutic agents. These probiotic yeasts can
also be used in industrial and agricultural applications [1-5-71].

5. Conclusion

A yeast probiotic has been used efficiently in the management of different types of gastrointestinal disorders and also
in numerous adverse health situations. Saccharomyces boulardii is a yeast found in probiotics. It appears to help to fight
diarrhea and other digestive problems. Yeasts promotes both the human and animal health, also they intensify the
bioavailability of minerals through hydrolysis of phytate, folate biofortification, detoxification of fungal toxins and
xenobiotics. Probiotics modify the hosts defenses against oxidative stress by the means of antimicrobial metabolite
production, metal ion chelating and the antioxidant capability of probiotic helps in decreasing the gut microbiota. The
role of probiotics in the prevention and treatment of a variety of disorders that go beyond gut health (cancer, metabolic
diseases, etc.) is increasingly being recognized. The role of probiotics as an alternative approach to normalize the
microbial microbiota and thus prevent cancer is undergoing intense investigation. Interleukin-6 (IL-6) trans-signaling
plays a role in the development of inflammation-based colon tumourigenesis. Probiotics are defined as live
microorganisms which, when ingested in adequate amounts, confer health benefits on the host. Chronic diseases such
as diabetes, non-alcoholic fatty liver disease, coronary artery disease, a variety of chronic inflammatory disorders with
an immune basis, and some forms of cancer are increasing in incidence around the world and in India, and may be
attributable in part to rapid changes in our lifestyle. There is considerable public interest in India in the consumption of
probiotic foods. Therefore, background of the gut microbiota, the immunological reactions induced by these, the
evidence linking the microbiota to health outcomes, and the evidence linking the use of probiotics for amelioration of
chronic lifestyle diseases. Indian probiotics practices have been an integral part of Indian cuisine and traditional
medicine systems. Traditional fermentation methods passed down through generations, played a vital role in
preserving and enhancing the nutritional value of food. Ayurveda recognizes the importance of gut health and
emphasizes the use of probiotic-rich foods to promote digestion, immunity, and overall well-being of human and animal
health. Indian probiotic foods such as idly, dosa, bread, dokhla, Gundruk, aachar or pickles are a tribute to the knowledge
and resourcefulness of the country's ancient people to their historical relevance and time-honored fermentation
procedures
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