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ABSTRACT

In the present era, the concept of “PROBIOTICS” is inspiring in food and
pharmaceutical industry. Probiotics are live bacteria that, if consumed in adequate
amounts, provide the host with some health benefits. Probiotics like Lactobacillus and
Bifidobacterium are most frequently utilized. Probiotics have been linked to anti-
infection properties, a decrease in serum cholesterol, relief from lactose intolerance,
and an improved balance of the intestinal microbial flora, which can treat diarrhoeain
al its forms, including antibiotic-associated diarrhoea (AAD), traveller’s diarrhoea,
diarrhoea brought on by infection (both bacterial and viral forms), constipation, the
synthesis of vitamins, and nutritional enhancement. About 5-30% of individuals get
antibiotic-associated diarrhoea (AAD), either at the beginning of their antibiotic
medication or for as long as two months after it has ended. So, one such drug in
Ayurveda named Bilwa (Aegle marmelos. Linn), especialy about its tender young
fruit (apakwa bilwa phala ie,) which possesses katu (bitter), tikta (pungent), kashaya
(astringent), teekshna, snigdha guna, ushna veerya and finest samgrahika (capable of
absorbing fluids from the gastrointestinal tract), deepaniya (appetisers) and pacifies
kapha and vata dosha®'®*. Apakwa bilwa phala is having marmelosin, luvangetin,
aurapten, psoralen, marmelide & tannin as an active ingradients. With considering all
these supportive evidences, one such study is planned to develop “Bilwaphala saara
dadhi” an Ayur-probiotic preparation which includes apakwa bilwaphala majja in
dadhi media. And the same preparation will be used for evauating its effect in
Antibiotic Associated Diarrhoea (AAD) in the Wister rats.

Aim:
e Development and efficacy study of an Ayur-Probiotic (Bilvaphalasaara

dadhi) preparation
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Objectives:
® To develop an Ayur-Probiotic preparation and assessment of its bacterial

load.

® To evauate the efficacy of Ayur-Probiotic in Antibiotic associated
diarrhoeain experimental animals.

Materials & Methods: Materials:

o Curd

o Un-ripened bilva (Aegle marmelos Linn) fruit (pulp)

o Amoxicillin trihydrate

0 Sporlac sachets

o Wistar rats

The Research study was carried out in two steps ie, Preparation & development
of Ayur-Probiotic formulation & Experimental study of Ayur-Probiotic on Antibiotic
Associated Diarrhoea (AAD) in Wistar rats.
|. Preparation of Ayur-Probiotic:

Ayur-Probiotic was prepared by Lyophilization of Apakwa bilwaphala majja
with curd. This procedure was conducted in different ratio of combinations of
Apakwa bilwaphala majja with curd. A lyophilized product was subjected to Phyto-
chemical parameters, Physico-chemical parameters, organoleptic characteristics &
Assessment of Lactobacillus bacteria. The analysis of Ayur-Probiotic was done at
KAHER’s BSRC Laboratory, Belagavi.

[I. Experimental Study of Ayur-Probiotic:
Wistar rats were procured from Shri. Raghavendra Enterprises;, Breeders &

Suppliers of Animals (Govt. of India Reg. 841/b/04/CPCSEA) Vijaya Nagar,
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Bengaluru, kept at an ambient temperature 25 + 5°C and relative humidity 45-55%
with 12 hours light/dark cycles as per CPCSEA Guidelines.

Wistar rats were acclimatized in the laboratory for one week and provided to
access standard commercial feed pellets and clean water ad libitum throughout the
experiment periods.

Study design:

48 Hedthy Wistar rats of either sex weighing 150-180gm were selected for the
study & divided into 8 groups with 6 rats in each group. Male & female animals were
separated and each 3 animals were kept in polypropylene cages. All animals were
marked as Head, Body & Tail for all the eight group animals. Initial weights of each
animal were recorded. Potable drinking water & food pellets were provided daily.
Evaluation of experimental animal fecal/cecal sample:

Stool samples and caecal contents were obtained under aspetic circumstances to

ascertain the

%+ Counts of microbial colonies (in CFU)

% Quantitating the various bacterial species (QPCR)

% CD (Clostridium difficile) toxin evaluation
The following organs' histo-pathological studies were conducted:

% Cecum, Anus, and Rectum
Results: Group-B has shown significantly less in water intake when compared to D,
E, F, G & H groups (P<0.001). There was a relative decrease in water intake till 14™
day (p<0.05) in al the groups observed but after the 21% day gradual increase was
seen. Group-D (ie, Bilwa phala mgja) showed increase in water intake when
compared to Group- E, F, G & H (p<0.001). In comparison to group A, al the groups

had relative food intake through day 30 (P 0.01). Up to the 21% day, there was a
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significant decrease in food consumption; after that, there was a gradual rise in food
intake in Group A (P 0.05). The Group-A (ie, Amoxicillin) Showed less increase in
relative body weight when compared to other Groups may be due to Antibiotic
induced diarrhoea till 30 days. Group-B, C, G & H did not exhibit significant body
weight gaintill 30" day. However the Group-D (ie, Bilwa phala maja) showed
drastic reduction of weight (27.47%) from 7" to 14" day and gradual increase in
weight seen till 30" day. Group E & F shows no significant difference from 7" to 14™
day but after 14th day relative increase can be seen. Stool examination of all rats
except Group-B (Control) showed watery diarrhoea on administration of amoxicillin
after 7" day onwards.

Microbia colony count of organisms was done by seria dilution method. In
10" dilution, the control group, Bilwaphala majja and ayur-probitic group showed
less count of microorganisms. Group-C (ie, Curd), group-G (ie, Amoxicillin+sporlac)
showed moderate count but group-H (ie, Amoxicillin+Ayur-probiotic) showed
optimum count of microorganism. This protects the microbial flora of the intestine by
its classical properties.

Stool specimens were examined for C. difficile toxin presence, found that, al the
groups except Control Group ie, Group-B (P<0.0001). It may be due to the presence
of amoxicillin induced diarrhoea in other groups. gPCR showed Quantifying the
different bacterial groups in all experimental groups such as Enterococcus faecalis,
Bacillus subtilis & other organisms. Results of samples of all the groups are matching
with respective strain no & suspected organisms. There was significant decrease in
inflammation of caecum samples seen in the groups-C, D, E, F, G & H when
compared to control group(B) (P<0.01) and group-G (ie, Antibiotic + Sporlac).

Inflammation is reduced when compared to Group-E (Sporlac) and Group-H (ie,
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Ayur-Probiotic) (P<0.005). The analysis of histo-pathological scoring in caecum, anus
& rectum shown, Ayur-Probiotic formulation administered group-F & H reported
improvement in villus height compared with the group-A. No remarkable changes
seen in histo-pathological report of Ayur-Probiotic treated group-F & H group
compared to those groups either treated with group-C (curd) or with group-D
(Apakwa bilwaphala majja) which indicate that, effect of Ayur-Probiotic formulation
alone in promoting mucosal healing to normal mucosa.

Discussion: On 31% day, during dissection of Group-C (Curd) animals, intestine of all
the sacrificed animals shown more gaseous contents because of curd consumption.
Intestine of sacrificed animals of Group-B & E, shown gaseous content because of
Amoxycillin. Intestine of sacrificed animals of Group-H, shown hard and well-formed
stool. Ayur-Probiotic had positive benefits on its host without altering the long-term
microbiome, which was made feasible by the intestine's temporary colonisation. As a
result, using an Ayur-probiotic during the use of antibiotics may safeguard gut
homeostasis. The main outcome of this study is that giving experimental animals an
Ayur-probiotic formulation dramatically reduces their probability of developing AAD
(Antibiotic Associated Diarrhea). There was no significant improvement observed
between the groups in the histo-pathological results of the ano-rectal samples of
animals in relation to congestion, oedema, haemorrhage and inflammation and |oss of
intestinal glands. There was no significant improvement observed between the groups
in the histo-pathological results of the caecum samples of animals in relation to
congestion, oedema, haemorrhage, destruction of villi and mucosal ulcers except
inflammation (P<0.0001).

Conclusion: In the present study, Ayur-Probiotic formulation treatment shown

significant gastro-intestinal protective effect in AAD (Antibiotic Associated
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Diarrhoea) in experimental animals. Hence, it could be novel therapeutic formulation
in clinical practice & antibiotic associated damage can be prevented by using this
formulation.

Keywords: Apakwa bilwaphala majja, Dadhi, Lyophilisation, Ayur-Probiotic,

Lactobacillus, Antibiotic Associated Diarrhoea
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I ntroduction

INTRODUCTION

In the present era, the concept of “PROBIOTICS” is inspiring in food and
pharmaceutical industry. Probiotics are live bacteria, if consumed in adequate
amounts, provide the host with some health benefits. Probiotics like Lactobacillus and
Bifidobacterium are most frequently utilized. Probiotics have been linked to anti-
infection properties, a decrease in serum cholesterol, relief from lactose intolerance
and an improved balance of the intestinal microbial flora, which can treat diarrhoeain
al its forms, including antibiotic-associated diarrhoea (AAD), traveller’s diarrhoea,
diarrhoea brought on by infection (both bacterial and viral forms), constipation, the

synthesis of vitamins and nutritional enhancement™?.

In treating the Gastro-Intestinal (Gl) disorders especially the infection origin,
antibiotics are the drugs of choices. Due to the growing use of wide spectrum
antibiotics there was a rise in the frequency of diarrhoea. Some broad spectrum

antibiotics such as Amoxicillin Clavulanate® ! (

B-lactum) produce an imbalance of
intestinal bacterial flora leading to diarrhoea like conditions. The prevalence of
Antibiotic Associated Diarrhoea® (AAD) is estimated at 5-39%* %*. Therefore many

clinicians are trying to prevent or cure intestinal infections with probiotics.

Ayurveda is gaining more importance, in treating Antibiotic Associated
Diarrhoea (AAD) like conditions. It explains dadhi (curd) & takra (buttermilk) are the
primary sources of probiotic. These can be found as dairy or non-dairy based
products, as well as various fermented foods, medications and nutritional

supplements™®’. These foods contain Lactobacillus and Bifidobacterium species at
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I ntroduction

10° viable cells per ml at the time of consumption*®*8, Some plant based ingredients

also have supportive effect when prescribed with curd or buttermilk.

So, one such drug in Ayurveda named Bilwa (Aegle marmelos. Linn),
especialy about its tender young fruit (ie, apakwa bilwa phala) which possesses katu
(bitter), tikta (pungent), kashaya (astringent), teekshna, snigdha guna, ushna veerya
and finest samgrahika (capable of absorbing fluids from the gastrointestina tract),
deepaniya (appetisers) and pacifies kapha and vata dosha®'%!. Apakwa bilwa phala
is having marmelosin, luvangetin, aurapten, psoralen, marmelide & tannin as an

active ingradients™*2,

Bi-products of milk such as curd, buttermilk contain various probiotics. The
term "probiotics’ has a modern definition that relates to friendly live microorganisms,
whereas the Ayurvedic concept is more comprehensive™. Bacterial isolates from
traditionally consumed foods, including Bifidobacterium and Lactic Acid Bacteria

(LAB), have been reported to be harmless.

There is a direct reference of the concept of sahaja krimi ie, friendly micro-
organisms which are located in the intestine explained in Charaka & Sushruta
Samhita under the name “Avaikaarika krimi”* constitute “Probiotics” in
contemporary medical science was well highlighted in the classical textbooks of
Ayurveda. References of prescribing probiotic like formulations in Ayurveda classics
in the form of medicated kanji, curd, buttermilk are well explained under Atisara and
Grahani chikitsa'®*2* which implies that the importance of probiotics was

recognized, if not precisely in acomparable way asit istoday.
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I ntroduction

When curd is combined with various herba drugs or plant extracts, its
functionality like anti-oxidative, immuno-modulatory etc will be enhanced. Evidences
are there for the Herbal based Probiotic preparations normalizing the composition of
the intestina micro-flora & regulate intestinal permeability & has no adverse
effects™'617181920 Tj|| date no research study related to herbal incorporated probiotic

formulation / preparations are carried out in any Ayurveda institutions.

With considering all these supportive evidences, one such study was planned
to develop “Bilwaphala saara dadhi” an Ayur-probiotic preparation which includes
apakwa bilwaphala majja in dadhi media. And the same preparation will be used for

evaluating its effect in Antibiotic Associated Diarrhoea (AAD) in the Wister rats.
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Background

BACKGROUND

Probiotics is currently one of the most significant terms associated with the
goods sold in markets. The microorganisms known as probiotics are beneficial to our
bodies and overall wellness. Our intestines contain a variety of bacteria that are

crucial to keeping both our bodies and our intestines healthy.

Elli Metchnikoff is given the credit of introducing the term Probiotic a century
ago. 5000 years, Acharya Charaka in his treatise Charaka Samhita, while
explaining Krimi chiktisa highlighted the concept of friendly micro-organisms under

the name “Sahaja krimi”.

Probiotics are the drug of choice in Antibiotic Associated Diarrhea (AAD).
These beneficial bacteria, such as Lactobacillus acidophillus (LAB) and the

Bifidobacterium genus, are supplied via substances known as probiotics.

Probiotics are essential bacteria that are produced in fermented food items
such as curd, buttermilk, and pickles. No meal in India is complete without intake of
yoghurt or buttermilk. According to Ayurvedic understanding dadhi (Curd) & takra
(Buttermilk) are great probiotic sources. IBS and colitis-like intestinal illnesses are
brought on by the repeated use of antibiotics and oxidative stress, which alters the
balance of beneficial bacteria in the intestines and promotes the growth of bad
bacteria and yeasts. These bacteria stop the growth of dangerous bacteria and a
number of substances that are necessary for the body to stay in a healthy state.
Therefore, according to Ayurvedic principles, consuming dadhi and takra as part of a

diet isastraightforward and efficient treatment.
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Background

To make obvious the medicine combinations and dietary regimens described
in Ayurveda for intestinal disorders, it is rational to clarify this notion. When we read
through classical works like Charaka Samhita, Sushruta Samhita, Bhavaprakasha,
Chakradatta, etc., we see that dadhi was used legally as medicine to treat Grahani and

Arsha

In Ayurveda, a pharmaceutical preparation such as Arishta and Asava
obtained from poly-herbal formulations also contains probiotic bacteria are also
known to contribute health benefits. Potential probiotic microorganisms may be found
in traditional Ayurvedic remedies, both as a source & areservoir. However, relatively
little is being done to investigate the potential of probiotics derived from Ayurveda

fermented sources.

Many dietetic preparations are mentioned in Ayurveda pharmaceutics which
also includes fermentation products such as dadhi kalpana, takra kalpana, kanji,
aranala preparations which also incorporates herbal preparations. These preparations

have therapeutic effect and said to contain probiotic organisms.

In recent years, due to the increasing demand for plant based probiotic
products which are said to have good therapeutic value in clinical practice are coming

to limelight of medical practice.

Herbal supplemented curds were formulated with potential multi-functional

health benefits to consumers.

When curd is combined with various herbal drugs or plant extracts, the viable

probiotic organisms may incorporate in formulations.
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“Bilwa”(Aegle marmalos) belonging to Rutacea family, locally known as,
“Bael fruit” known to poses various medicinal properties. Ayurveda classical
textbooks have mentioned Bilvain many formulations. Its parts like roots, bark, fruit,
leaves, etc, have been indicated in conditions like Jwara, Medoroga, Rajayakshama,
Arsha, Gulma, Shotha, Grahani and different types of Atisara. Charaka Samhita
mentions the use of Phala majja (Fruit pulp) in different types of Atisara. It is known
that the unripe fruit has anti-diarrheal qualities and is most useful in chronic diarrhoes.
Besides, Aegle. marmelos has been proven effective in animal models of

physiological diarrhoea and irritable bowel syndrome.

Apakwa bilwa phala (Un-ripened bael fruit)i.e., tender Aegle marmalos fruit
possesses katu, tikta, kashaya rasa; teekshana, snighdha guna, ushna veerya and best

among graahi.

Therefore, a formulation was prepared using the ingredients viz, unripe fruit

pulp of A. marmalos and curd which are indicated to treat Atisarain Ayurveda.

Present study has been carried out to develop an Ayur-probiotic preparation &

evaluating its effect in Antibiotic Associated Diarrhoea (AAD) in the Wistar rats.
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Aim & Objectives

AIM & OBJECTIVES

Aim:
e Development and efficacy study of an Ayur-Probiotic (Bilvaphaasaara
dadhi) preparation
Objectives:

® To develop an Ayur-Probiotic preparation and assessment of its bacterial

load

® To evauate the efficacy of Ayur-Probiotic in Antibiotic Associated

Diarrhoea (AAD) in experimental animals
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Review Of Literature

REVIEW OF LITERATURE

PRrRoOBIOTICS

Probiotics:

Probiotics have long been ingested by humans in the custom of dairy products
that have undergone fermentation and these probiotic bacteria are referred to as

"friendly bacteria’ meaning "good bacteria’ found in the human gastro-intestinal tract.

Russian researcher Elie Metchnikoff works at the Pasteur Laboratory in
France, first put forth the idea of "Modern Probiotics in 1907. Due to the drinking of
fermented milk containing lactobacilli, Metchnikoff noticed that the Bulgarian
peasants lived longer lives. In his finding, came to the conclusion that the key to

living a healthy, long life isto maintain a healthy gut microbiota.

In a related finding, a physician Henry Tissier noted in 1906 that sick
children had fewer germs with the typical "Y' shaped cell structure than did healthy

kids. He also concluded that these bacteria are crucial based on his observations.

Probiotic products are widely accessible on the market nowadays. Although
probiotics are often consumed as fermented foods, they are increasingly being
introduced as supplements. Probiotics that have been isolated and are safe are added
to food items to create functional meals. In the food sector, using probiotics during
fermentation is not a new idea. Microbial fermentation is one of the first, most
accessible and efficient techniques of food preservation. Probiotic meals, food

additives and dietary supplements are just a few of the ways that probiotics are given
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to the gastro-intestinal tract. Additionally, probiotics are offered as neutraceuticals in

capsule form.
Various Definitions of “PROBIOTIC”:

1. A microorganism that, when taken (as in food or a dietary supplement),
maintains or replenishes the digestive tract's good bacteria®.

2. The widely accepted meaning of probiotic is live bacteria that, when given in
sufficient proportions, boost the host's heal th?.

3. Occasionally, the word "probiotic" is incorrectly used to refer to apparently
advantageous commensal microbiota members”.

4. For regulatory purposes, the US FDA refersto live microbes by other names. Live
bacteria used in livestock nutrition are referred to as "direct-fed microbials' * and
when they are meant to be used as human medications; they are categorized as
"Live Bio-Therapeutics.”

5. The World Heath Organization (W.H.O) defined probiotics as "live
microorganisms that, when given in sufficient quantities, bestow a health benefit

on the host".
According to British Dictionary:

1. Usually dairy-based meal or supplement to the diet contains live bacteria that
either augments or replaces the digestive tract's naturally occurring beneficial
bacteria

2. A bacteriafound in the food and dietary supplement in question.

3. A harmless bacterium that helps to protect the body from harmful bacteria.

4. A substance that encourages the growth of natural healthy bacteriain the gut.
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'Probiotics wasfirst used and defined in the following ways:

Probiotics were once thought of as antibiotics contrast. It is made up of the
Greek terms "pro" with "biotos,” which are both equivalent to the English word "life".
He proposed giving malnourished patients food supplements to help them feel better.
Kollath (1953) is credited with coining the phrase. Vergin proposed using probiotics
in diets to balance out the microbial imbalance caused by antibiotic use in 1954. It's
arguable that many people use this source as the way probiotics are now defined.
Later, Lilly and Stillwell (1965), Parker (1974), and Fuller (1989) amended and

finally defined the phrase.

The probiotics have been around since the dawn of human civilization. The
information has been used once again for the greater good, with all of its positive
health effects. Probiotic-based treatments in humans can only get better with

appropriate research and knowledge sharing.

The idea that a healthy gut leads to a healthy body has been around since the
beginning of time. Fermented milk has traditionally been consumed by people as a
remedy for digestive issues. They were swallowing live bacteria that helped treat their
digestive problems even though they were unaware of it at the time. They had
probiotics in their system. Today's society is aware of the importance of probiotics,
commonly referred to as good bacteria, in the stomach. The groups of hazardous
bacteria that line the colon, intestines and stomach must be fought off by these helpful

bacteria
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In addition to curing common digestive issues like bloating, diarrhoea and
constipation, probiotics can prevent conditions such as IBS, Crohn's disease, and

Ulcerative calitis.

Ancient masters were aware of the potent health advantages that probiotics
like curd offer, but they had no idea what was causing these advantages. Our
understanding of the microbiology of curd and other fermented milk products has
improved throughout time. We are aware of which probiotic strains are most effective
for various uses, how much of a particular strain is required and how to build healthy

probiotic coloniesin our stomach.

Probiotics have advanced significantly, yet their history dates all the way back
to the dawn of civilization. Probiotics were probably first consumed through the
ingestion of fermented dairy and other foods. Due to the positive impacts on their
health, people in ancient civilizations developed the practice of consuming fermented

food products.

Such habits were made possible by careful dietary observation and good
information. Dairy products have been used as a source of probiotics since the earliest
known civilizations. Even the Christian and Hindu sacred texts make reference to
them. People all across the world regularly consumed a wide variety of traditional
fermented foods. Even before the existence of bacteria was recognized, several of

those foods were in use because of their potential therapeutic benefits for humans.

Evidencefrom the" Bible":

Probiotic use has been documented inthe Bible. Pliny Elder, an ancient

historian and naturalist, recommended drinking fermented milk to treat digestive
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issues as early as 76 AD, and the Greeks have long been known to have used yogurt
to maintain intestinal health. This practice dates back to the establishment of Athens.
Even though the ancient world's inhabitants recognized that fermented milk was a
potent treatment for digestive problems, it would take until the 19th century for

humanity to comprehend why it worked.

Probioticsin Ancient Greece:

Hippocrates, a famous Greek physician, promoted the idea of functional
foods long ago through his "LET FOOD BE YOUR MEDICINE" approach.
One of the oldest techniquesfor preserving food for an extended length of timeis
the fermentation-based preparation of dairy products. The use of milk products
that were fermented was previously prevalent in East and Middle Asia, but when the
Mongols, Huns, and Tartars invaded these areas, they quickly brought it to Russia and
Europe. Many fermented milk products, such as kefir and yoghurt, have since been

traced back to Eastern Europe or Russian.

L actobacillus bulgaricus and Thracian civilization:

L actobacillus bulgaricus— the first all natural probiotic

Historical evidence suggests that the Thracians, who lived in Bulgaria, were
aware of Lactobacillus bulgaricus. Lactic acid fermentation is one of the

accomplishments of the Thracian civilization.

"Yoghurt" is a Thracian word. "Yoghu" denotes something solid and "rt"
indicates milk. The mystery of fermentation of lactic acid has been studied by modern

science as well as ancient mythology and philosophy. The Thracians are known for
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living to be 100 years old because they eat primarily fermented dairy products, honey

and bread, according to the ancient Greek thinker Thales (11 century BC).

The Father of Civilization Her odotus (484-425 BC) left the earliest genuine
written accounts of the lactic acid fermentation in human history. The Thracian
healers combined honey, plant extracts and fermented milk. The soldiers of
Alexander the Great's Thracian cavalry (356-323 BC) were tall men with blond hair
and dark eyes who consumed fermented dairy products. Their medical staff bandaged

wounds with the linen cloths.

The study of probiotics is built on the organism L actobacillus bulgaricus. At
the beginning of the 20™ century, Elie Metchnikoff, the recipient of the Nobel Prize
and the head of the Pasteur Laboratory in Paris, laid the foundation for current
probiotic research. He claimed in his thesis "L ongevity and Revitalization of Man"
that, the daily ingestion of milk that has been fermented and other locally produced
lactic acid products accounts for the longevity and good health of Bulgarian peasants.
At that time, Bulgaria had 4% of the world's centenarians, as well as low rates of

cancer and morbidity.
During the era of 18" Century:

Metchnikoff discovered that these peopl€'s diets were heavy on curd and other
fermenting milk products. Metchnikoff investigated the chemicals and microbes in
fermented milk under a microscope. What he discovered was surprising: the longevity
of fermented dairy products like milk was due to organisms that played a role in the
fermentation process. Even more remarkable was Metchnikoff's discovery of the

precise microorganisms required for fermentation, which led to the processes
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identified to support our gastrointestinal systems. Metchnikoff had long believed that
bad bacteriain the stomach were mostly to blame for intestinal issues, but his research
proved that the health of the gut was actually reliant on a healthy bacterial ecology in

the digestive tract.

He was able to distinguish between the bacteria that benefit human gut health
throughout his research, which led to the development of the genera Bifidobacterium
and Lactobacillus. These two bacteria immediately rose to the top of nearly every
probiotic's list of microorganisms. Metchnikoff would devote the remainder of his
life to studying these bacteria, learning about their advantages for people and
establishing probiotics as a practical means of enhancing quality of life. Metchnikoff
discovered a way to permanently settle lactobacilli and suggested daily ingestion of

lactic acid-based products to get rid of this detrimental effect.

L actobacillus bulgaricus was first identified in these dairy products by the
Bulgarian physician St.Grigorov in 1905. He made the claim that the ther mophilus &
bulgaricus are bacteria used to make yogurt have health benefits for the hosts who
consume it because they can stop the growth and fermentation of the undesirable
microflora in the intestines. He then went on to show how the good bacteria aid in
enhancing immunological and digestive functions. Since the detrimenta
microorganisms that lived in the intestine depended on the host for nourishment, they
can be atered and changed into advantageous versions. Metchnikoff's discoveries laid
the groundwork for succeeding researchers to advance his study of probiotics,
although the term "probiotics' wasn't developed until the middle of the 20th century,

and its meaning has since undergone numerous changes.
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The term "probiotic” (which in Greek literally trandates as "for life") first
entered the public domain in 1965. Although there is some disagreement about who
came up with the word, St. John's University researchers Daniel Lilly & Rosalie
Stillwell are frequently given credit. The term "substances produced by one microbe
which encourage the growth of another" used to describe probiotics is technically
accurate but is also deficient. The term changesin 1989. The word should be modified
to "live microbia supplement that improve the microbial balance of the host animal,”
according to renowned intestinal microbiology researcher Roy Fuller. In this
definition, the importance of live probiotics is emphasized, as well as the fact that
probiotics must benefit the host in order to be effective. Probiotics must be provided
externally to the host, according to this current definition, which adds another aspect
to what they are. As opposed to natural sources like yogurt, this sparked interest in
supplements, which resulted in an explosion of probiotics supplements.

In the 19" Century:

Despite the pre-existing evidence of the beneficia bacterias heath
advantages, especialy with regard to the industrial side, little was done to increase
their popularity. The development of antibiotics throughout the world wars also did
little to further the cause of probiotics acceptance. In fact, for a very long time,
Metchnikoff theories were abandoned and between the years 1908 and 1964, little of
note in the field was produced to support the growth of the Western probiotic sector.

Tissier showed that bifidobacteria have a significant role in preserving health
in breastfed newborns in among the earliest research investigations relating to the
probiotics health effects. It was discovered that the helpful bacteria controlled the
newborn’s unhealthy intestinal microbiota and shielded the intestines from infections.

Individuals questioned whether L. bulgaricus strains delivered through yoghurt and

Page 15



Review Of Literature

kindred food items might survive the transit through Gl tract and colonization it to
generate helpful effects at the time because there were so few individuals interested in
the bacteria's health effects.

It was well known in 1920 that milk that has been fermented containing
L. acidophilus may treat digestive problems. The ability of the beneficial bacteria to
transmit health advantages was assumed to be dependent on their efficient
development and colonization of the gut. As a result, Shirota's study in 1930
switched to the choice of intestina strains of bacteria that could endure the harsh
circumstances provided during passage through the gastrointestinal tract and he went
on discovering L. acidophilus Shirota.

A “Y’-shaped bacteria was discovered in the intestind tract of breastfed children in
1899, according to Henry Tisder, an investigator at the Pasteur Inditute. He gave the name
"Bifidobacteria’. According to Tisder, children with lactic acid bacteria in ther
gadrointestind  tracts experienced less digestive issues, as indicated by a decrease in
diarrhoed illnesses’.

The progpective gpplications and advantages of probiotics excited German doctor and
scientist Alfred Nisde. Since there were no antibiotics avallable & the time, methods for
tregting infections were required. In the stool of a World War | solder, who contracted
shigdla but not the diarrhoed illness during an outbresk of shigelloss, Nisse found atotaly
new drain of Eschericia coli. A bacteria caled Shigella produces extremey bad diarrhea
The newly discovered bacterium strain was given the name "Eschericia coli Nisde 1917."
With tremendous effectiveness, Nisde treated intestind illnesses including shigdlla and
sdmondlawith the strain. The probiotic bearing Nisse's name continues to be used today®. It

interacts strongly with the body's immune system. Probiotic research experienced setback in
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the year 1920. Leo F. Rettger's experiments gppeared to demondrate that Metchnikoff's
Lactobacillus bulgarius weren't able to in the gut and was actually wiped off by scomach acid.

Although probiotics can withstand stomach acid now, at the time it appeared to
contradict Metchnikoff's hypothess that those who fed his germs would live longer. The
medicind use of fermented foods quickly lost popularity. However, Rettger dso showed that
other gut-born bacteria might work as probiotics when added to the human digestive system,
ading in the restoration of regular bacteria colonization. L actobacillus acidophilus, one of
these bacteria, has been proven to be a successful trestment. Scientists discovered many
types of probiotics, including Lactobacillus acidophilus, Saccharomyces boulardi &
Bifidobacterium infantis; every one of and these have different properties and can
have different effects on the body. One of these researchers was Japanese
microbiologist Minoru Shirota®, who established a new strain of bacteria called
L actobacillus casel Shirota.

The Prospects of Probiotics:

The advantages of probiotics for the gastrointestinal tract are already well
established. These include improved digestion, easier bowel motions, less bloating
and protection against serious conditions including IBS, colitis and Crohn's disease.
Probiotics' effectiveness as a substance that reduces inflammation suggests they may
be useful in avoiding diseases like cancer. There are correlations between probiotics
and cardiovascular disease as well as brain heath. Clostridium difficile can cause
havoc in the intestines in a stomach that lacks probiotics, resulting in diarrhoea,
bloating and even death. Antibiotics are the biggest contributory factor for
Clostridium difficile. The role of probiotics in preserving a healthy body is one that

cannot be overstated.
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Probioticstoday:

Probiotics are " live organisms, which, when given in appropriate quantities,
provide beneficial health effectson the hogt” . Antibiotics are known to dter the gut flora of
the digestive and vagind tracts, which can wesken the immune system and create digestive

iSssues.

Figure.no.1 showing pioneers of Probiotics
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These pioneers undoubtedly had a significant impact on the fascinating
probiotic journey to date. Probiotics have positive benefits on human hedlth by improving
digestion, producing Vitamin By, and Vitamin-K and boosting our immune system. By
preserving an acidic environment in the stomach, they prevent disease-causing akaine
bacteria from doing their job. Probiotics can improve the digestion and absorption of
nutrients, which increases the nutritiona vaue of particular diets. Some are anti-carcinogenic
and generate antibiotics. Some probictics strengthen the immune system and ad in the
prevention of IBS, vagind infections & urinary tract infections. Although there are many
more clams that have not yet received scientific vaidation, it is clear from the studies that
certain types of probiotics do have beneficia benefits, particularly on the digestive tract® °. It
should be underlined that the advantages of microbes can be negated by our lifestyle. It
should be mentioned that our lifestyle choices have the potentia to counteract the beneficia
benefits of microorganisms. For instance, antibiotics found in pesticides or herbicide traces on
fruits and vegetables, as wdl as chlorine in the water we consume, are some of the largest
risks to probiotics. These can diminate harmful bacteria, but they can dso prevent our

beneficia bacteriafrom growing™.
Probiotic Viability:

A product's probiotic potential measures how long probiotics survive in the
gastrointestinal tract. The strain characteristics, composition of nutrients, oxygen
level, the pH level and activity in the water, other microbes presence, temperature,
preservation time and a few other factors can all affect how long probiotics can persist
at different G.1. tract levels. Probiotics are transported to the gut by the meal, which
provides nutrients for both consumers and probiotic microorganisms. Bioactive

substances such as prebiotics, nutrients, dietary fibers & enzymes, flavors &
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preservatives of food all promote the proliferation of probiotics in food matrices
(Sanders and Marco, 2010). Probiotics ability to survive and function within a food
product depends on a number of elements. These include the added microorganism's
physiological state, the quantity of live cells present at the time of consumption, as
well as external factors like temperature variations, the product's chemical make-up
and some interactions among beneficial bacteria and starter culture (Gallardo-Navarro

and Rivera-Espinosa 2010).

Probiotics produce acid in the food matrixes due to their fermentative
metabolism and a high level of acidity is harmful to their life. In order to create a
superior nutritive framework with a higher pH, juices of fruits are therefore combined
with dairy components. Studies on probiotics have shown that during the shelf life,
the probiotic bacteria become more resistant to pH stress. Probiotics that have been
given an induced tolerance to acidity are better able to withstand heat, oxygen and

osmotic stressors than new culture.

Lactic Acid Bacteria (LAB)

The bacteria known as lactic acid bacteria or LAB, is made up of multiple
species and severa genera. Typicaly, these are coccobacilli that are Gram positive,
non-mobile and do not create endospores. LAB develops in microaerophilic
environments and lack catalase. The genus Lactobacillus is a member of the
Firmicutes phylum, the Bacilli class, the Lactobacillades order, and the
Lactobacillaceae family. The ability to tolerate NaCl, the ability to grow on various
media, the ability to grow at particular temperatures, carbohydrate fermentation
patterns and antibiotic resistance are al helpful for categorizing LAB into genera

(Bonaparte et a.,1998). LAB are adso chema-organotrophic. The two types of LAB
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are hetero-fermentative and homo-fermentative, respectively, based on the
structure of hexose metabolic (Corsetti et a., 2005; Ali, 2010). Three divisions within
the "Lactobacillus' group are depending on how they process carbohydrates. They are

facultative hetero-fermenters.

The Bifidobacteria and L actic Acid Bacteria are the most common probiotic
microorganisms. Commercial starter cultures frequently contain strains of
Bifidobacterium, including Lactobacillus group of organisms. Along with
Streptococcus thermophillus, other LAB species utilized as probiotics. From many

different natural settings, LAB can be isolated.

Probiotic does a variety of health benefits that are related to the gut through
their various modes of action. People are persuaded to prevent diseases by factors
such an increase in longevity, a rise in diseases linked to modern lifestyles and the
high expense of medical care. Throughout a person's lifetime, the Gl tract's microflora
undergoes periodic aterations. Bifidobacteria is an important component of the
newborn flora. Bacteroides is the dominant flora in adults. Due to weakened
immunity, a diet low in fiber and regular use of antibiotics, the microbiota has been

altered.

Prevention of Diarrhoea:

Fermented milk is thought by the genera public to prevent intestinal illnesses.
According to Lorens-Hattingh and Viljoen (2001), the LAB and Bifidobacteria
found in fermented milk are responsible for this disease-preventing activity.
According to Lorens-Hattingh and Viljoen (2001), some genera of bacteria produce

inhibitory compounds during their metabolism, including organic acid, hydrogen
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peroxide, bacteriocins, and deconjugated bile salts. Probiotics improve immunity,
preserve the mucosal barrier layer and lower the likelihood for diarrhoea by
competitively excluding harmful bacteria. Lactobacillus rhamnosus &
Lactobacillus plantarum do not contain Clostridium difficile, which causes
diarrhoea brought on by antibiotics. Additionally, probiotic LAB has been shown to
lessen the severity of traveler's diarrhoea (Shah, 2007). When probiotics are used in
addition to the recommended treatment for irritable bowel syndrome, the symptoms

have been shown to improve (Sanders & Marco, 2010).
The Performance of Probiotics

It isimportant to take into account biological characteristics including oxygen
sensitiveness, stability during storage, resistance to Gl tract enzymes, susceptibility to
lysozymes and phenolic substances, antioxidant activity capacity and adherence to
animal cells. One strain cannot reveal all the characteristics. Therefore, it would be
advantageous to use several strains (Champagne & Gardner, 2005). The quantity of
microorganisms in a product, their viability and their capacity to activate at the
appropriate place in the alimentary tract are all crucia for obtaining the potential

health benefit.

According to Sanders (1999), 100 ml or gm of food containing a
therapeutic minimum (10°-10° CFU/ml or gm of the material) would be sufficient
to meet the daily requirement for beneficial bacteria, which is believed to be 10°-
10" CFU. Dairy products are suitable in this regard because product composition
affects probiotic effectiveness significantly. As aresult, dairy products such as curd,
butter, cheese, cow's dairy products, ice cream and other dairy sweets are the best

carriers of probiotics in various forms. Probiotic development & their ability to
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overcome barriers inside the gastrointestinal tract may be impacted by the matrix of
food itself as well as some added substances including sweets, sats, fragrance

compounds and preservatives.

Probiotics are known for their safe usage in the food industry. Bifidobacteria
and Lactobacillus are both "Generally recognized as safe" for a variety of causes.
These two genera typically reside in human Gl tract and are widely ingested in
fermented foods without risk (von Wright, 2005). The infective dosage depends on
the host and microbia variables, hence it cannot be expressed. Studies using animal
models demonstrate that the presence of LAB in nutritional foods has no negative
consequences (Salminen et al., 1998). For consumers to realize that an item is safe,

proper labeling is crucial.

Need for " Prebiotics':

Prebiotics are essential for promoting probiotic growth. A substance needs to
meet a number of requirements to qualify as a prebiotic. Short-chain fatty acids
(SCFAs)including acetic, propionic and butyric acid are produced in greater quantities
as aresult of metabolism, which also raises bacterial biomass. These three types of fat
each have a different purpose in the body in terms of providing energy. In muscle
cells, acetic acid serves as an energy source. The liver uses propionic acid to make
ATP, whereas colonocytes use butyrate as their energy source. The feces are
voluminous because to the elevated bacterial biomass. Short Chain Fatty Acids inhibit
growth of harmful bacteria by lowering the pH of the environment. Substances not
only function as prebiotics but also hasten iron, magnesium and calcium absorption,
increasing the amount of bone mineral content. Prebiotics are digested by short-chain

fatty acids, which also act as energy sources. The primary source of energy for
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colonocytes is butyric acid. Propionic acid and acetic acid reach the liver through the
systemic blood circulation. Acetic acid & propionic acid are both converted in muscle

tissues and via gluconeogenesis, respectively.

The duration of prebiotics fermentation is influenced by their degree of
polymerization (DP). According to the DP, the fermentation period for inulin could
range from 5 to 15 hours. Additionally, giving 6 to 24 month old children 2 grams of
oligo-fructose per day for 4 weeks enhanced Bifidobacteria development while
lowering Clostridium development (de Vriese & Marteau, 2007). According to
Forsten et al. (2011), 4g of prebiotics should be consumed per day. According to de
Wiele et al. (2004), 1-4gm of inulin should be consumed per day. To achieve a
bifidogenic effect, some recommend taking 2.5 to 5 grams of inulin-type prebiotics

per day (Kelly, 2008). Over-indulgence may result in diarrhoea.

Non-Dairy Probiotics:

Dairy products are the ideal substrate for probiotic bacteria, asis well known.
But due to various problems with dairy probiotics, a movement toward non-dairy
probiotics is expanding. Casein, one of the potential allergens in dairy substrates,
may be present; hence cold storage is necessary for the duration of the shelf-life.
Dairy products contain a lot of cholesterol. As a result, vegetarianism is becoming
more popular, and there is a growing need for novel tastes with non-dairy matrix
(Ranadheera et al, 2010). Additionally, it is advised to produce probiotic products

using everyday meals and drinks.

The most common probiotic microorganisms with claimed health benefits for

humans from the most recent scientific literature are noted in the following Table.
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Table.no.94 showing micro-organismswith claimed Praobiotic Properties

Genus

Species

Recently published health claims with

r eferences

Lactobacillus

L. rhamnosus

Reduction of risk for developing allergic
disease (L. rhamnosus GG) *®, (L. rhamnosus
HNO001 % anti-diabetic potential (various
strains from human infant faecal samples) [*%;
prevention of necrotizing enterocolitis in
newborns(L. rhamnosus GG) '®¥; prevention
or treatment of bacteria vaginosis (L.
rhamnosus GR-1) *¥; aid in weight loss of
obese women (L. rhamnosus CGM CC1.3724)
63 treatment of acute gastroenteritis in
children (L. rhamnosus GG) '%¥; reduction of
risk for rhinovirus infections in preterm

infants

(L. rhamnosus GG and L. rhamnosus ATCC
53103) ®: protection of human colonic
muscle fromlipo-polysaccharide-induced

damage (L. rhamnosus GG) [¢?

L. acidophilus

Reduction of hospital stay of children with

acute diarrhoea [®7; antifungal activity (L.

acidophilus ATCC-4495)!®¥; prevention or

treatment of bacterial vaginosis [*; treatment

of C. difficile-associated diarrhoed®;

reduction of incidence of febrile urinary tract
[69].

infections in children : reduction of

irritable bowel syndrome symptoms !9
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L. plantarum

Anti-fungal activity (L. plantarum NRRL B-

4496) % reduction of irritable bowel

syndrome symptoms !9

L. casai

trestment of C. difficile-associated diarrhoea
[741: restoration of vaginal flora of patient with

bacterial vaginosis

(L. casai Lcr35) 3; reduction of irritable
bowel syndrome symptoms " reduction of
diarrhoea duration of antibiotic-associated
diarrhoea in geriatric patients (L. casei
Shirota) [™; immune-modulatory mechanisms
(L. casel Shirota) ™
rheumatoid arthritis status (L. casei 01)

[%3]: protection against Salmonella infection (L.

improvement  of

casei CRL-431) [ prevention of
Salmonella-induced synovitis "7; treatment
of intravaginal staphylococcosis (L. casel
IMV B-7280) ["8,

L. delbrueckii

subsp.bulgaricus

Antibiotic resistance of yogurt starter
culturd™;  enhancement of  systemic
immunity in elderly (L. delbrueckii subsp.

bulgaricus 8481)!%%:  antibacterial  action

against E. coli ®Y; modulation of brain
activity (¢,

L. brevis Protective role in bile salt tolerance (L.brevis
KB290) #; reduction in plague acidogenicity
(L. brevisCD2) [#4,

L. johnsonii Impact on adaptive immunity for protection

against respiratory insults ®; reduction of
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occurrence ofgastritis and risk of H. pylori
infection (L. johnsonii MH-68) 8¢ inhibition
of S. sonnei activity (L. johnsonii F0421) 7
trestment of perennia alergic rhinitis in
children together with levocetirizine(L.
johnsonii EM1) (%8,

L. fermentum

Prevention or treatment of bacteria vaginosis
(L. fermentum RC-14) [®: plockage of
adherence of pathogenic microorganisms on
vaginal epithelium ®:  anti-staphylococcal
action (L. fermentum ATCC11739)
potential for reduction of insulin resistance
and hypercholesterolemia (L. fermentum
NCIMB5221) Y.

L. reuteri

treatment of acute gastroenteritis in children
4. reduction of diarrhoea duration in
children (L. reuteri ATCC 55730) [
management of infant colic (L. reuteri ATCC
55730 and L. reuteri DSM 17938)1%%;
reduction of onset of gastrointestinal disorders
in infants (L. reuteri DSM 17938) [
reduction of frequency of proven sepsis,
feeding intolerance and duration of hospital
stay in preterm infants (L. reuteri DSM

17938) 1%,

Bifidobacterium

B. infantis

Reduction of irritable bowel syndrome

symptoms "¥: reduction of necrotizing

enterocolitis in preterm infants (%%,

B. animalis

subsp. lactis

reduction of incidence of febrile urinary tract
infections in children ["?; modulation of brain

activity [®; Reduction of necrotizing
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enterocolitis in preterm infants ™; reduction
of total microbia counts indental plaque (B.
animalis subsp. lactis DN-173 010) %
reduction of total cholesterol  (B.
animalissubsp. lactis MB 202/DSMZ 23733)
[100]- reduction of risk of upper respiratory

illness (B. animalissubsp. lactis BI-04) %Y,

B. bifidum

Reduction of hospital stay of children with
acute diarrhoea [°; reduction of necrotizing
enterocolitis inpreterm infants "% reduction
of tota cholesterol (B. bifidum MB
109/DSMZ 23731) 1299,

B. longum

Reduction of necrotizing enterocolitis with
Bifidobacteria cocktail (B. breve, B. infantis,
B. bifidum, B. longum) ®®: reduction of
irritable bowel syndrome symptoms [Y;
treatment of gastrointestinal diseases (B.
longum CMCC P0001) % perinatal
intervention against onset of allergic

sensitization (B. longum CCM 7952) 1%,

B. breve

reduction of necrotizing enterocolitis with

Bifidobacteria cocktail (B. breve, B. infantis,

B. bifidum, B. longum) ®®: reduction of

cholesterol(B. breve MB 113/DSMZ 23732)
[100]

Saccharomyces

S. boulardi

Treatment & reduction of diarrhoea duration
regardless of cause['®], treatment of acute
gastroenteritis in children %4,

Lactococcus

L. lactis subsp.

Modulation of brain activity ¥¥; antimicrobial

activity against C. difficile ™®; antimicrobial
and probiotic properties (L. lactis subsp. lactis
ATCC 11454) [1%,

Enterococcus

E. faecium

Treatment of anti bioti c-associated
diarrhoed®’ efficient animal probiotic™®”:
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Streptococcus

S.hermophilus

Reduction of irritable bowel syndrome
symptoms [™; antibiotic resistance of yogurt
starter culture [™; reduction of necrotizing

enterocolitis in preterm infants (%97,

Pediococcus

P. acidilactici

Pediocin production with antimicrobial and

probiatic properties (P. acidilactici UL5) [

Bacillus

B. subtilis

Efficient animal probioticl’®" treatment of
diarrhoea and aiding in H. pylori eradication
(B. subtilis R0179)%

B. cereus

Efficient anima probiotic (B. cereus
NV H75/95) 19

Some of the health claims of individual probiotic microorganisms noted based

on in-vitro using cell cultures or animal models and others are based on in vivo

studies. From the table we can see that health claims are very diverse and range from

managing various gastrointestinal diseases or disorders to exhibiting antibiotic

properties and reducing total cholesterol. Some authors even claim that probiotics

reduce tumour growth, modulate brain activities and reduce allergies.

The literature overview shows that, although the vast majority of probiotics

are generally regarded as safe and beneficial for healthy individuals, caution is needed

in selecting and monitoring of probiotics when administering probiotics to patients

with compromised immune systems, leaky gut or critical illnesses.
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Drug Review
Bilwa: Aegle marmelos.Linn

Over 21000 plant species used for medicina reasons are listed by the World
Health Organization (W.H.O.). About 2500 species of plants from more than 1000
species are used in India's traditional medical practices™. With 16 agro-climatic zones
and one of the world's 12 mega-biodiversity hotspots, India contains over 45000 plant
species, 15000 of which are flowering plants with about 7000 of these having been
classified as medicina plants®™. In the world of flowering plants, there are roughly

400 families, and Indiais represented by at least 315 of them™.

The native Indian fruit known as Bael, which (Aegle marmelos Linn.) is a
member of the Rutaceae family and is also referred to as the Bengali quince, Golden

Apple, Sacred Fruits, Bael, Bilwa, Shripal and Stone Apple.
Origin:

This tree found in Indias north-eastern Indo-Gangetic low-lands, Sub-
Himalayan areas up to an elevation of 500 mtr, as well as arid and sub-tropical woods

in the country's central and southern regions.

Description of the plant

Scientific Classification®®:

e Kingdom: Plantae
e Order: Sapindales
e Family: Rutacae

e Sub-Family: Aurantiodae
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Genus: Aegle
Species. Aegle marmelos

Botanical name: Aegle marmelos

Vernacular names;

Hindi . Bel, Bela
Marathi : Bel

Telugu : Maredu
Gujarati : Bilvaphal
Kannada : Bilva, Bilpatrae

English : Bengal quince or bael

Synonyms and their meanings:

Bilwa: Effective against bowel disorders, especially in diarrhoea
Kantaki: A thorny tree

Gandha garbha: Pulp with resinous odor

Malura: effective against G.| disorders.

Shantilya: providesrelief from the disease

Shilusha: Trees can be found even in steep locations

Shriphala: The fruits are attractive

Sadhaphaa: The fruits are usually dangling from the tree
Puthimarutha: Effective as a carminative and for eradicating odors
Vathasara: Relieves abdominal flatulence and acts as a carminative

Gandha patra: The leaves have a pleasant scent
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Botanical views:

The eagle marmelos is a medium-sized, slow-growing tree that can grow to be
up to 12 to 15 meters tall. It has a short body, heavy, tender, flaking the bark, and
propagating, occasionally spiky branches, with the bottom ones drooping. A young
sucker's spines are often stiff and straight. From broken branches, a clear, gooey sap
that resembles gum Arabic drips down in long threads and gradually solidifies. When
first tasted, it is delicious but soon becomes throat-irritating. Numerous bioactive
chemicals have aso been identified from the bael plant and are used extensively in
traditional medicine.

Leaves & Flowers:

The deciduous, alternating leaves are borne alone or in groups of two or three
and consist of three to five leaflets that are oval-shaped & shallowly toothed. When
mature leaves are injured, an unpleasant stench is released.

Flowers have a sweet character and were greenish white in color. Possess a
hypogynous, actinomorphic, bisexual stalk®. Fragrant flowers have four fleshy,
recurved petals that are green on the outside and yellowish on the inside, and they are
grouped in groups of four to seven aong the juvenile branchlets (Orwa and

colleagues, 2009).
Fruit and Seeds:

Fruit is spherical or oval in shape, with a diameter of 2 to 4 inches. Natural
shell is hard, woody and as thin as paper. It is greenish when unripe and turns
yellowish as it ripens. The pulp of the apple is segmented in 8 to 15 parts. The pulp is
yellow, pasty, sweet and resinous, & fragrant. Fruition takes place in May and June.

The pulp contains imbedded seeds. According to Lambole et al. (2010), the seeds are
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tiny (less than 1 cm long), hard, flattened-oblong, covered in fuzzy hairs and wrapped

in an adhesive sac.

Classification according to various Ayurveda Classics:

e Charaka: Shothahara, Arshoghna, Asth&panopaga
e Sushruta: Varunadi, Ambasthadi, Brihat Panchamoola

e Vagbhata: Varunddi, Ambasthadi

Chemical constituents:

Several kinds of compounds has been extensively studied and its many parts
have yielded the identification of alkaloids, coumarins, terpenoids, & fatty acids.
The leaves of Aegle marmelos included aegelin, lupeol, ruin, which marmesinin,
sitosterol, flavones, glycosides, oisopentenyl halfordiol, marmeline, &
phenylethyl cinnamamides. The following are thorough analyses of isolated

chemical classes.

Alkaloids:

Three new akaloids, halfordino, ethylcinnamamide, and marmeline, were
discovered in the leaves of Aegle marmelos. Anhydromarmeline, aegelinosides A and
B and other novel compounds, were recently separated from Aegle marmelos' leaves

and used as glucosidase inhibitors (Y adav and colleagues, 2009).

Phenylpropenoids:

Phenylpropenoids are phenolic chemicals that have a ring of aromatics with a
three-carbon side chain attached. Hydroxylcoumarins, phenyl propenes and lignans are

al phenylpropenoids.

Page 33



Review Of Literature

Terpenoids:

It was found that the essential oils including leaves, twigs, as well as fruits
frequently included phellandrene. According to reports, leaf oil included p-cymene
(17%) & -phellandrene (56%). It has been established that limonene, which makes up
82.4% of the primary element of Aegle marmelos leaves, may be used to distinguish

Aegle marmelos oils extracts.

Carotenoids:

Carotenoids are in charge of giving fruit its light color. Bael plant constituents
marmelosin, skimmianine and umbellliferone have medicinal properties. Minor
components include things like the antioxidant Vitamin-C, sitosterol, raw fibers,

tannins, amyrin, carotenoids & crude peptides.

Tannins;

Fruit pulp can contain up to 9% tannin, however cultivated types have less.

Skimmianine, akind of tannin, can also be found in leaves.

Chemical / Active Ingradients of different parts of Bilwa

e Moola: furoginoline, umbeliferone, marmesin, marmin, Xxanthotoxin,
sitosterol, etc.

e Pakwa phala: Xanthotoxol, Marmesinin, and Sikmmin

e Apakwa Phala: Xanthotoxol, Marmeline, Aegeline, Imperatorin and

Allomieperatorin
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Tableno.1 showing nutritional value of Bilwaphala (per 100 g)

(Source: Purohit et al., 2004, Shankar, 1969 and Paricha, 2004)

Components Value (%) Components Value (%)
Water (moisture) 64.2 Potassium 0.6
Protein 18 Iron 0.3
Fat 0.2 Vitamin A (1U) 186
Mineral 15 Vitamin B1 0.01
Fiber 2.2 Nicotinic acid 0.9
Carbohydrate 30.6 Riboflavin 12
Calcium 0.09 Vitamin C 0.01

Parts used:

Fruit, Leaves & Root

Kaarmukata of different parts of bilwa:

e Mula: Mutrala, Sothagna, Sulaprasamana, Cardinigrahana

e Phala: Vidahi, Vishtambi, Anulomana, Dipana, Pacana, Grahi, Pittrakrt,

Vatakaphahara.
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Table.no.2 showing the properties of pakwa and apakwa bilwa phala:

Ripen fruit (Pakwa bilwa phala)

Un-Ripen Fruit (Apakwa bilwa phala)

Swest, aromatic, cooling,
alterative, nutritive and laxative

little
anti-

stomachic,
antipyretic,

Astringent,  digestive,
constipative  stimulant,
scorbutic, bitter & pungent

Acrid, bitter, sweet, appetiser,
binding tonic, febrifuge, causes

Oily, bitter, acrid, sour, tasty but difficult to
digest, appetizer, binding, cures dysentery,

biliousness and removes vata &

kapha, good for heart

removes pain

Tableno.3 showing list of the properties of Bilva in Brihattrayi

Charak Samhita

Sushrut Samhita

Ashtang Samgraha

The best shamaka for the
Kapha and Vata doshas,
Deepaniya (appetizers),
and Samgrahika (having
the ability to absorb
fluids from the gastro
intestinal  system) (Ch.
Su. 25/40). The Vata
pacifier is Bilva Patra

(leaves). (Ch.su.
27/107).
Ripe fruit is Durjara

(difficult to digest)

Bilwa's tender young fruit
cams the vata and kapha
energies. It has a hot
potency and is unctuous,
grahi, bitter, unpleasant and
astringent in flavor.

When it is mature, it has a
sweet taste, Guru (which
causes burning), is
chalenging to  digest,
causes unpleasant-smelling
flatulence, Guna (which
increases doshas), and has a
good flavor (Su.Su.46/147).

Bilva patra calms the Vata
dosha since Shaka is
astringent in Rasa and
Ushna is acidic in
Virya.(Su.Su. 46/254).

When mature, Bilwaphala
Is Durjara, Doshala, and
Pooti-maruta (causes bad
odor in the flatus); when
unripe, Deepana, which
balances Vata and Kapha,
is present; both are Grahi.
(Ast. Hur. Su. 6/125).

Page 36




Review Of Literature

Phar maco-dynamics of un-ripened bael fruit (Apakva Bilwaphala):

2 4
g 2
2

I
A
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Diseaseindications. Atisara, Grahani, Prameha, Shotha, Agnimandya
Matra (Dosage) of Bilwa:

e Decoction: 50-100 ml

e Powder: 3to5grams

e Leaf juice: 10to 20 ml

Therapeutic indications:

o Pittatisara: Rice water is administered along with bilwa and madhuka fruit
pulp that has been mixed with honey and sugar (Su.Su.40).

e Grahani: Unripe Bilva fruit paste is administered along with shunti and
Guda when a person is on a buttermilk diet (v.m.)

e In atisaara, apakwa bilwaphala majja is administered with dadhi

¢ |namavata, powdered unripe fruit pulp is administered with guda.

e Insangrahani, the ripened fruit is provided with sharkara in the early stages.

e Fruit pulp isthought to have digestive, laxative and fragrant properties.

e Leaf juice is used in Shillong & Ranchi to treat colds and coughs, coupled

with honey.
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Reported Pharmacological activity of fruit:

Glibenclamide was less efficient than the extract at restoring the levels of
these parameters when given at a dosage of 250 mg kg-1. The findings of this
investigation unequivocally demonstrated the fruit extract's hypoglycaemic action.
Unripe fruit from Aegle marmelos was investigated for its anti-diarrhoeal properties

by S. Brijesh et d.

Resear ch Studies on bilwa fruit:

e Bed fruit's effect on amoebiasis is clamed to have anti-diarrhoeal

properties. Bilwapowder isused in atisara & pravahika condition.

Folklore Practices of Bilwa:

e By removing toxic gases from the environment, bael species serve as climate
purifiers. The fruit's juice provides relief from dyspepsia and constipation. The
fruits are used to combat intestinal parasites and viral infections. Squashes and
cold beverages are made with the fruits. After roasting, the unripe fruits might

be consumed. It can be used to treat gynecological diseases and tuberculosis.

e Fruits provide afeeling of vigor and freshness. It serves as an astringent and
carminative. It works well for disorders related to the thyroid. The other stated
uses include coma, swollen joints, pregnancy problems, typhoid and heart

stimulant. IBS is treated with this dry powder.

The various parts of the Bael fruit are used for a variety of therapeutic
purposes, including the treatment of asthma, anemia, fractures, wound healing,

enlarged joints and hypertension, jaundice, or diarrhoea, a healthy mind and brain,
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typhoid issues during pregnancy and more (Sharma et al., 2011). Patients who are
recovering from bacillary dysentery get a calming effect from drinking sweet
beverages made from fruit pulp. Dyspepsia can be effectively and easily treated by

eating ripe fruit (Parichha, 2004; Chowdhury and colleagues, 2008).

Products made from badl fruit:

Different processing techniques are used to create preserved goods with
additional value. Fresh bael fruit may be kept at 30°C for 15 days when it is fully
mature, 1 week when it isripe, and 3 months when it is 9°C. The pulp from fruits can

be kept for up to six monthsin heat-sealed jars.

Clinical Indication:

Almost every plant component of a tree, including the fruit, leaves, bark and
root is utilized in various formulations to treat various alments. Its various
components have unique qualities and medicinal benefits. Their usages in nearly

identical ailmentswere listed in all three Samhitas.

Charaka Samhita:

According to Charaka Samhita, bilva is used to treat conditions like Atisara,

Pravahika, Shotha, Gulma, Arsha, Grahani, Pandu, Shwasa, Hikka & Kasa

Sushrut Samhita;

Sushrut suggested a number of diseseas to be treated with apakwa bilwaphala
majaa such as atisara, pravahika, gulma, anaha, agnimandya, grahani and

mutravarodha.
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Ashtanga Hridaya:

Ashtanga Hridaya follows Charaka Samhita and Sushruta Samhita regarding
to its text. In this treatise, Bilva is used to cure in the Medoroga, Mandagni,
Adhyavata, Shirahshula, Gulma, Vidradhi, Pakvatisara, Sandhaniya and Vrana

ropana.

Table no.4 showing Pharmacological Activity of Aegle marmelosCorr.

Sl.no | Drug-related activity Resear ch work
1. | Anti-diarrheal and | Magjja choorna of apakwa bilwa phala found to
dysenteric qualities be effective in G.I infections when extracted

with ethanol. The powerful antibacterial
activity of the extract is demonstrated by a
reduction of growth of Dbacteria at
concentrations as small as 250 micrograms per
milliliter. Shigella sonnei exhibits the greatest

inhibition.

2. | Microbial resistance 1. The anti-biogram study revealed that the
zone of inhibition for the ethyl acetate extract
against S. aureus was 19 mm. The MIC value
for S. aureus is 1.98 mg/ml with ethanol &
ethyl acetate fruit extract.

2. A goat intestinal parasite was used to test the

in vitro anti-helminthiasis.
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COW MILK

Milk is a white liquid produced by the mammary glands of mammals. All
mammals, including humans, will normally produce milk to feed their offspring until
they are ready for solid food. Cow's milk has long been associated with good health,
making it one of the most consumed beverages throughout the globe. It contains
valuable nutrients, and it can offer a range of health benefits. However, some people
are not able to digest lactose, the sugar in milk, after they are weaned, because they do

not produce enough of an enzyme known as lactase. Lactase is needed to digest milk

properly.
Appearance:

Both the fat globules and the smaller casein micelles, which are just large
enough to deflect light, contribute to the opague white color of milk. The fat globules
contain some yellow-orange carotene, enough in some breeds (such as Guernsey and
Jersey cattle) to impart a golden or "creamy” hue to a glass of milk. The riboflavin in
the whey portion of milk has a greenish color, which sometimes can be discerned in

°  Fat-free skimmed milk has only the casein

skimmed milk or whey products*
micelles to scatter light, and they tend to scatter shorter-wavelength blue light more

than they do red, giving skimmed milk abluish tint.
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Physical & Chemical attributes:

Milk is an emulsifier made up of fat particles, dissolved proten
aggregates, minerals, and carbohydrates® All of its components promote

growth?’,
pH:

The pH value of milk varies over time and is between 6.4 and 6.8.
Lipids:

In the beginning, milk fat is produced as a fat globule encased in a

membrane'® *°,

Proteins:

Bovine milk is normally composed of 3.2% protein and comprises 30-35

gramsprotein per liter, around 80% of which isorganized in casein micelles.
Caseins:

The largest structures in the fluid portion of the milk are “casein micelles”:
aggregates of several thousand protein molecules with superficial resemblance to a
surfactant micelle, bonded with the help of nanometer-scale particles of calcium
phosphate. Each casein micelle is roughly spherical and about a tenth of a micrometer
across. There are four different types of casein proteins: asl-, as2-, f-, and k-caseins.
Collectively, they make up around 76-86%"’ of the protein in milk, by weight. Most
of the casein proteins are bound into the micelles. There are several competing

theories regarding the precise structure of the micelles, but they share one important
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feature: the outermost layer consists of strands of one type of protein, k-casien,
reaching out from the body of the micelle into the surrounding fluid. These kappa-
casein molecules all have a negative electrical charge and therefore repel each other,
keeping the micelles separated under normal conditions and in a stable colloidal

suspension in the water-based surrounding fluid™ 2.

Salts, minerals, and vitamins;

Mineras or milk salts are traditional names for avariety of cations and anions
within bovine milk. Calcium, phosphate, magnesium, sodium, potassium, citrate, and
chloride are al included as minerals and they typically occur at concentration of 5
40mM. The milk salts strongly interact with casein, most notably calcium phosphate.
It is present in excess and often, much greater excess of solubility of solid calcium
phosphate.’” In addition to calcium, milk is a good source of many other vitamins.
Vitamins-A, Bs, B1, C, D, K, E, Thiamine, Niacin, Biotin, Riboflavin, Folates, and

Pantothenic acid are all present in milk.
Sugars and Carbohydrates:

Milk contains several different carbohydrates including lactose, glucose,
galactose and other oligosaccharides. The lactose gives milk its sweet taste and
contributes approximately 40% of whole cow's milk's calories. Lactose is a
disaccharide composite of two simple sugars, glucose and galactose. Bovine milk
averages 4.8% anhydrous lactose, which amounts to about 50% of the total solids of
skimmed milk. Levels of lactose are dependent upon the type of milk as other

carbohydrates can be present at higher concentrations that lactose in milks."’
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Health and nutrition;

Table.no.5 Showing nutritional value of cow milk (per 100 gm)

Constituents Value (gm)
Water (gm) 87.8
Protein (gm) 3.2
Fat (gm) 39
Saturated fatty acids (gm) 24
Monounsaturated fatty acids (gm) 1.1
Polyunsaturated fatty acids (gm) 0.1
Carbohydrate (gm) 4.8
Cholesterol mg 14
Calcium mg 120
Moisture (gm) 8l
Fibre (gm) 2
Phosphorus (mg) 13
Energy 66 K.cd

Milk is widely recognized as a healthy beverage since it isrich in a variety of
nutrients. It is advised to take milk, meaning that 10% of calories should originate

fromiit.
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Milk and skeletal health:

Calcium, a mineral necessary for the growth and maintenance of strong bones
and teeth, may be found in cow's milk. Because it provides an adequate amount of the
mineral beneficia for the bones. According to severa studies, children's bone health
is not improved by milk consumption.?? Despite this, milk and its derivatives are still

regarded as being good for children's bone devel opment.

Potassium is abundant in cow's milk. Additionally, cow's milk is heavy in
cholesterol and saturated fat, both of which have been associated with a higher

likelihood.
Milk & Cancer:

Vit-D may be involved in controlling cell growth and preventing cancer. The
least-sunny regions of the world are associated with an increased likelihood of
suffering from colorectal cancer, according to research. Vitamin D, which can provide
comparable protection, is also present in milk. Additionally, the article cites certain

studies that claim that more calcium & lactose from milk?.

Increased milk consumption may increase the development and power of
muscles during resistance training in both younger as well as older persons, according
to a study of more than 20 clinical trials.”® It doesn't appear that cow's milk
considerably aids in weight loss. Higher amounts of milk from cows in the short term
alongside calorie limitation exhibited no advantage for weight loss, while long-term
research with a calorie restriction showed only small benefits®®. Low-fat milk can

offer milk's advantages while containing less fat.
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Concerns and safety measures:

In addition, milk has been associated to an increased risk of breast cancer &
prostate cancer, two malignancies of the reproductive system.?%**° According to
studies, type | diabetes is 30 % less common in infants who don't get exposed to

protein from cow's milk in their initial three months of life. 3! 3 %

&f%r (curd)
Vyutpatti: -

YT Y (ecRarac)

The word dadhi is derived from the samskrit root word “G¥T”.
Nirukti:-

RIRRTGRITHTE: |

JaaraT: &S | W e | fave | TR | (VGhdgHRAS. 2/E0R)

A lacto-fermented milk product is referred to by the Samskrit word dadhi.
Thisis commonly referred to curd in English and is known in India as dahi (Hindi). A
tablespoon of the prior batch of dahi is added to heated milk to make dahi at home. At
room temperature, it is then allowed to curdle.

Qualities and benefits of curd:

According to Charak Samhita -

-~

ERMREEL R ENCERE

UTch ST OIdTag g gUl &fd|

U aaRaRdh fuHaY |

SRS ARG LRI ||

TR HAGYI G AT |
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IRy dB R Rdddd || [Cha.Su.27/225-227]
Curd is =M, 0, g, We, Serat, 3-fauTes, ST, AT, HiTTed, S80I

Useful in - B9, 3R, Side SoR, fawwsar , 3rf, g, e

Typicaly, dadhi sevana in the fall, summer and spring seasons are detrimental
to the health. It brought deterioration of Rakta, Pitta and Kapha in these seasons, so
one should not consumeit.

According to Ashtang Hrudayam:-

STUTH GBS S UG EaTdiord |
TP IR ORI ARG ||
U RRAE A=A [dyHSa |
ARGy, FEgIRUS |
Tare AR T TR IR

o\

TG Aels TArgaRieiad||

=9 3D AU Haed=< 39|

AR fagd $: U108 YH UGH || [Ashtang Hrudayam.Su.5/29-32]
Dadhi is-
It enhances - TG, X[h, Id, -G, AP, M, AT
Curd isuseful in — 3f&fd, fawSR, G719, TEp=, 750l

Therearefollowing rulesfor consumtion of Dadhi:
Dadhi should not be consumed at night or regularly in diet or after heating

orin Vasanta, Greeshma and Sharad Ritu. Dadhi should not be consumed
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without Ghrita, Sharkara, Mudga Yusha, Madhu, Amalaka or Lavana. The people
who consume Dadhi without above rules suffer

from Jwara (fever), Raktapitta (bleeding

disorders), Visarpa (erysipelas), Kushtha (skin  disorders), Pandu (anemia), and

Bhrama (dizziness).

The Sushruta Samhita states:
Y g HeRHRHRd 3,
A YT R RO I TSR AR
aﬂddaliqqmgoh|&qfuéqu4'ulumé4-|dlc«dd|

TR CHRHHHG Taae-H |

o [URIeh G W T 3T UTH I

faeTfegfg USSR Il [Su.Su.45/65-67]
Types of Dadhi: AR, 3 313 S Hadh afd
Guna-Karma of Dadhi: @YY 3R, Ry, IwrEd
Indicated in — U9, [A¥HwaR, S(ANIR, 33, TAdhed, SR

In healthy individuals, dadhi has aphrodisiac, health-promoting and auspicious
effects (Vrushya, Pranakarak).

Curd made from cow's milk:

S C GNP SR

qrdIeufdAda eTeiw ey Il [Su.su.45/67]

Qualities: R, TieR faures, iuA, Icfae, ararugy, ufdx
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Table.no. 6 Showing the characteristics of dadhi as stated by Bruhatrayee

wfgar vy oL i | fure | Srwwmar T[T IRTHET PRSI
Charaka Ushna Amla Vatashama Rochana, Peenasa, Raktapitta,
na Deepana, Atisara, Kaphgavikara
[Cha.Su. Vrushya, Karshya, Sheeta
211225-221] Snehana, jwara, Vishama
Balavardhana | jwara, Aruchi,
, Mangalya, | Mootrakrucchra
Brihmana
Sushrut Types Madhura | Vatashama Snigdha, Pinas, Kapha-Meda
[Su.su.45/65- | according na, Ushna, Vishamjwar, vivardhanam,
67] to Rasa- Vrushya, Atisara, Raktadushanam
1) Madhur Ptz Prankara, Arochaka,
2) Amla vardhana, Mangalya, Mutrakrucchra,
3) Ati- Kapha- BaIDeepan, Karshya
Amla vardhana avaTrdhan,
Pavitra,
Ruchiprada,
Maha-
Kashaya abhishyandhi
Anurasa
Ashtanga Amla Amla Vatashama | Grahi, Guru, Aruchi, Shitgj Raktavikar,
Hrudaya n, Ushna, wara, Vishama Agni-dushti,
[Ast.Hr.Su Pittavardha Meda- Jwara, Pinasa, Shotha, Jwara,
5/29-32] n, Shukra- Mutrakrucchra, Raktapitta,
Kaphavard Balakruta, Grahani (by Visarpa,
hana Ruchikara Ruksha Dadhi Kushtha,
sevana) Pandu, Bhrama
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Table.no.7 Showing dadhi as a Hetu (Aetiology)

Hetu

Reference

. Tor=my

9. ,18/6, 9.1, 12/5, MU H.42/1

9 . 24/7, UTU.H.(GY)

9 . 27/4, 318. 8. 5/30

T M .24, 319. §. 5/33

I M.3/10

g M. 45 A1, v uH.38/1

9 1 .7/7,919.24/100, 318 §5/33, HIUH. 54/4

T .13/29

O O N gk~ wWINF

T I .14/9

10. feapT, §1 9 1. 17/15, 419, (&)

11. foqd 9 1 21/16, G171, 24/100, 3188, 5/33
12. I 9 o1 .27/8

13. AR 9 o .29/6, A1, U10.H.29/2

14. @GS 9 fa1.30/164

15. Je&x 9 [ .30/206

16. SR 9 1 .30/234

17. q@adq g 19/16

18. fUgIg g.9.21/21

19. SITGHR . .24/100

20. HiH g.3<(.54/4

21. I 3T, 54/17, 3VE.[.14/46, HIUH.25/36
22. G} 395 5/33

23. 07§ 305 Y 5/33

24. YY 305 Y 533

25. TR 3198 3. 21/1, AL, H1.7.66/4

26. UL U. 9, 4 (GIY)

27. HTHA UL U. 9, 20(Gi%)

28. HH-UhIg UL U. 7, 47 QI
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&Y asa THET. WIAYR @R ). GYIWaY; BWaY, HEFH W30

Table.no.8 showing the presence of Guna and Karma of Dadhi in the disease

prognosis

Shopha| Agnivikara|Jwara| Raktapitta| Visarpa| Kushta| Pandu | Bhrama

TS + + + + + + + +

Guna 39T + + + + + + + +

=g - + - - - + + +

Ry + + + + + + - -

1;”@3[ + - + - + + + -

Karma W + - . + + + - -

R - - - - - - - -

CRERR) - - - - - - - -

B - - - ) ) - ) -

q'—E;-UT + + + - + + - -

UIulh - - - - - - - -

H_E%Tﬁ-lm'@[ + + + + + + + +

IRIGYUI + + + + + + + -

ﬁa‘% + + + + + + + +
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Table.no.9 Showing therelationship among Guna and Rogakar atva

T Affected Vyadhi number
T ¢
[RRY] ¢
g ¥
Ry &
Table.no.10 Showing relevance between Karma & Rogakaar atva
Karma No. of Vyadhi affected
Graahi 05
Shophakrut 04
Rochana 00
Deepana 00
Vrushya 00
Snehana 01
Balvardhan 00
Mangalya 00
Bruhana 05
Pranakara 00
M aha-abhishyandi 08
Rakta dushana 07
Vidahi 08
Ruchiprada 00
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AMOXYCILLIN
Description:

Penicillin G derivative amoxicillin, also known as BRL-2333, was originaly
mentioned in the scientific literature in 1972*. On January 18, 1974, the FDA

approved amoxicillin®
Description of Chemical Taxonomy:

This substance is a member of the group of chemical substances known as

penicillins.
Class: Lactams
Sub-class: Betalactams
Kingdom: Organic Compounds
Super class: Organo-heterocyclic Compounds
Penicillins are the direct parents.
Molecular Framework: Aromatic heteropolycyclic compounds
External Descriptors. penicillin (CHEBI: 2676)

Synonyms. Amox, Amoxicilina, Amoxicillin, Amoxicilline, Amoxicillinum,

Amoxycillin
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Phar macology:
Treatment:

Acute bacterial sinusitis, community-acquired pneumonia, infections of the
lower respiratory tract, bacterial otitis media, skin and structure of the skin, skin
diseases and urinary tract infections are all treated with amoxicillin and calvulanic

acid™®3* % Omeprazole and amoxicillin are administered together.
Associated Conditions:

e Community-acquired pneumonia (CAP), illnesses of the ears, nose and throat.
Pharmacodynamics:

Amoxicillin functions by competitively inhibiting penicillin binding proteins,
which results in the upregulation of autolytic enzymes and subsequently inhibits the
synthesis of the bacterial cell wall*® ****. Due to its extended duration of action,
amoxicillin is typicaly administered twice daily®®. Moreover, it boasts a broad
therapeutic range, as even mild overdoses rarely cause significant toxicity ©. Patients
should receive counseling regarding potential risks, such as anaphylaxis, Clostridium

difficile infections and the development of bacterial resistance™.
M echanism of action:

Amoxicillin competitively inhibits penicillin-binding protein 1 and other high

molecular weight penicillin binding proteins®™ *.
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M etobolism:

When metabolized by human liver microsomes, amoxicillin produces 7
metabolites: M1 (hydroxylation), M2 (oxidative deamination), M3 to M5 (oxidation

of the aiphatic chain), M6 (decarboxylation), and M7 (glucuronidation)®.
Route of elimination:

Regarding elimination, 70-78% of amoxicillin doses ranging from 125 mg to

1g are excreted in the urine after 6 hours™®,
Half-Life

The half-life of amoxicillin is approximately 61.3 minutes.
Clearance:

Its mean clearance is about 21.3L/h* 4.

Toxicity:

In cases of overdose, patients may present with various symptoms, including
hematuria, oliguria, abdomina pain, acute rena failure, vomiting, diarrhea, rash,
hyperactivity, and drowsiness. Symptomatic and supportive treatment, such as emesis

or hemodialysis, may be employed for managing overdose situations® *.

Affected organism:

Amoxicillin exhibits effectiveness against a broad spectrum of organisms,

including enteric bacteria.
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Food I nteractions:
Better to taken with food.

Lyophilization

Definition of lyophilization:

Lyophilization, also known as freeze-drying, is a process employed to remove
water from perishable materials for the purpose of preservation, extending shelf life or
facilitating transportation.

Working M echanism:

Lyophilization involves freezing the material first, then reducing the pressure
and applying heat to allow the frozen water in the material to sublimate, transforming
it directly from a solid to avapor state. Proper lyophilization can significantly reduce

drying times, up to 30%.

Three Primary Stages of Lyophilization:

1. Freezing Phase:

= The material can be frozen using different methods, such as using a freezer, a
chilled bath, or a shelf in the freeze dryer itself.

= Cooling the material below its triple point ensures sublimation occurs during
the drying process rather than melting.

= To achieve the best results, large ice crystals are preferred, which can be
obtained through slow freezing or annealing. Rapid freezing is employed for
biologica materials to prevent damage to cell walls. Annealing can be used
for materials prone to precipitation, involving fast freezing followed by

controlled crystal growth.
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2. Primary Drying (Sublimation) Phase:

» In this phase, the pressure is lowered, and hest is applied to the material to
promote water sublimation. Vacuum aids in speeding up sublimation.

= A cold condenser provides a surface for water vapor to solidify, protecting the
vacuum pump from water vapor.

= About 95% of the water content is removed during primary drying, but it can

be a slow process to avoid structural alterations in the material.

3. Secondary Drying (Adsor ption) Phase:

= The final stage involves raising the temperature above that used in primary
drying to break the bonds within the material & remaining water molecules.
» Freezed materialsretain a porous structure after this phase.
= Soon after lyophilization process, the vacuum can be broken with an inert gas
before sealing the material, leaving about 1-5% residual moisture.
Lyophilization Steps:
The process of lyophilization includes severa steps:
1. Formulation
2. Packing (Bulk, Flask, Vials) into containers
3. Thermal treatment of freezing at atmospheric pressure
4. Vacuum-assisted primary drying (Sublimation)
5. Vacuum-assisted secondary drying (desorption)
6. Via Backfill and Stoppering (under partial vacuum)

7. Taking dried goods out of the freeze dryer
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Freeze Drying Equipment:

Freeze drying equipment consists of:

1. Refrigeration System: Cools the condenser and product chamber.

2. Vacuum System: Includes a vacuum pump, condenser, and product chamber.

3. Control System: Regulates temperature and pressure, offering options for
programming the lyophilization process.

4. Product Chamber: Holds the material to be lyophilized, either in flasks or on
shelves.

5. Condenser: Attracts vapors for sublimation, and its temperature must be

lower than that of the product for effective condensation.

Based on the product chambers, freeze dryers can be divided into three
groups:. shelf dryer (with tray or direct shelf placements), manifolds dryer (for pre-

frozen material in flasks), or combination machines that have both drying options.

Primary drying

Main Drying and Subsequent Drying are the two basic phases of freeze
drying. The majority of the product's water is removed during primary drying, which
is accomplished by sublimating all of the free ice crystals. Organic solvents are also

eliminated in this phase.

The process of primary drying, often referred to as sublimation, is slow and
done at colder temperatures, safely below the product's critical collapse temperature.
Heat energy is needed for sublimation in order to cause the phase transition from
solids to gas. Convection, radiation, and conduction are the three heat transmission

mechanisms that must be considered during freeze drying.
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Heat is primarily transmitted to the flask/product in a straightforward manifold
dryer through conduction as well as radiation from the surroundings. Managing the
process gets more difficult because there is less control over heat flow. It could be
required to cover or insulating the flask for items with low temperatures for collapse

in order to slow down the transfer of heat and prevent collapse.

The majority of the heat isinstead directed into the product in the shelf freeze
dryer. Maximizing the surface interaction between the item, container, or tray & the
shelf is essential. To maintain product homogeneity and process control, radiation and

convection must also be taken into account.

The "edge effect” refers to how items on the edge of the shelf dry more
quickly than those in the middle due to radiant heat from the wall cavities of the
product chamber. Product in the front portion of the freeze dryers dry the quickest
thanks to the action of the acrylic doors that are frequently used in pilots and research
and development freeze dryers. Production freeze dryer are made with metal doors
and tiny view ports because of this. Aluminum foil can sometimes be used as a barrier
within a pilot freeze drier to block radiation, though doing so prevents product

inspection while the operation is taking place.

Convective heat transfer might facilitate uniform product drying due to uneven
shelf contact. System pressures between 100 mTorr and 300 mTorr typically promote
sufficient convection. Because there are fewer gas molecules available to create
convection at extremely low system pressures under 50 mTorr, drying is uneven and

takes longer.
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Primary drying is a controlled top-down process in freeze drying,
characterized by a well-defined sublimation front moving through the product. Above
the ice surface interface, the product forms a dried layer, often referred to as the
"cake," while below this interface, There are still some ice crystals that need to melt.
The product can seem entirely dried once all of the loose ice crystals undergo melting
at the end of theinitial drying. However, because there are water molecules that have

been "sorbed" onto the product, the moisture content may still be between 5 and 10%.

The remaining factors to be controlled are the shelf temperatures and system
vacuum level, which is normally, set several degrees cooler than the critical
temperature. Setting the system pressure initially using the ice table's vapor pressure
is a suggested strategy. Using thermocouples to measure the product temperature, the
shelf temperatures set point is gradually raised until the product achieves the desired
temperature. The shelf a temperature is held constant for the remainder of primary
drying once the intended item's temperatures have been reached. To maintain the
intended item's temperature and avoid collapse, it may be necessary in some
circumstances to lower the shelf temperatures toward the end of primary air drying for

products with significant vapor flow resistance in the dried region.

Determining when primary drying is complete:

There are numerous analytical techniques available to judge whether primary
drying is finished. The simplest method is using a thermocouple, which is a probe to
track the product's temperature. Since heat from the shelf is used for the melting phase
shift, the product's temperature will be lower during active main drying than the shelf

temperatures set point. The temperature of the product will rise until it reaches the
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shelf temperature once the sublimation of the ice crystals is finished. The primary

drying process is complete when the item's temperature reaches the shelf temperature.

Due to improved heat conduction, the particular vial containing the
temperature sensor wire may dry sooner than other vial on the shelf. Similar to bulk
drying, the thermocouple wire's immediate vicinity will dry the product tray quicker

than other areas.

To ensure complete sublimation of all ice in the entire batch, it is advisable to
allow some additional drying time (typically 30 minutes to 2 hours) after the product
thermocouple temperature increases. The product dries top down during primary
drying. The thermocoupl€'s tip should be positioned in the middle and bottom of the
container for reliable readings. The thermocouple touching the container's bottom is
acceptable. When drying in vials, it's best to place the thermocouple in the center of
the shelf because items or vials at the edge of the shelf may dry more quickly due to

radiant heating effects.

Secondary drying:

The next stage after primary drying is secondary drying, during which water
molecules that were bound to the product during primary drying are removed
(desorbed). Desorption is accelerated by the higher temperatures employed in
secondary drying, which are typically in the range of 30 to 50 oC. The product
temperature affects secondary drying rates, and secondary drying typically doesn't

reguire any more suction than original drying did.
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Amorphous products may require careful control of the temperature increase
from primary to secondary drying to avoid collapse. Secondary drying continues until
the product reaches acceptable moisture content for long-term storage, which is
typically between 0.5% and 3%. Certain intricate biological products may not be
suitable for extreme dryness, in which case the secondary drying procedure should be

modified.

In order to prevent rehydration due to atmospheric exposure, lyophilized items
must be packed in airtight containers due to their high hygroscopicity after freeze
drying. Some freeze dryers offer the "stoppering” capacity which seals the product
while it's still within the machine under a partia vacuum. Before sealing, refilling

with an inert gas, such as dry nitrogen, is another option.

Problemsto avoid during lyophilisation:

To ensure a successful lyophilization process, certain problems should be
avoided, such as overheating the product, causing melt-back or collapse, and
overloading the condenser with excessive vapor due to factors like too much vapor
creation, insufficient refrigeration, or improper vapor flow. Additionally, vapor
choking, where the vapor is produced faster than it can escape through the vapor port,

leading to an increase in chamber pressure, should be prevented.

Important termsrelated to Lyophilizer:

1. Eutectic Point or Eutectic Temperature:

The temperature at which the product exists solely in the solid phase,
representing its minimum melting temperature. Some products may lack a eutectic

point, or there could be multiple eutectic points.
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2. Critical Temperature:

The maximum temperature during lyophilization at which the product's quality

begins to degrade due to melt-back or collapse.

3. Crydtalline:

Refers to a materia that forms crystals when frozen. Crystalline substances
have one or more eutectic points, and fast freezing can lead to small crystals that are

challenging to dry. Annealing can facilitate the formation of larger crystals.

4. Amor phous:

Applies to multi-component mixtures that do not crystallize and lack a eutectic
point. Instead, they transition into a glass-like state. For amorphous materials, freeze

drying should be conducted below the glass transition temperature.

5. Collapse:

The point at which the product softens to the extent that it can no longer
support its own structure. This can lead to various issues such as loss of physica

structure, incomplete drying, decreased solubility, and formation of ablation (splat).

Culture Analysis Methods of the Lyophilized Sample:

Preparation of Medium: Establish the proper incubation conditions and
prepare the suitable medium as well as any other reagents required for the growth and

resurrection of the bacterial strain.
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Starting Frozen Cultures:

1. Create aclean test tube and fill it with the product's suggested growing media.

2. Gently defrost the sample vial in a bath of water at the temperature the strain
prefers for growth till al ice crystal have dissolved.

3. Inalaminar flow chamber under rigorous aseptic conditions, clean the exterior
of the vial with 70% ethanol.

4. Empty the full contents of the vial into the clean test tube containing the
growth media. A part of the main culture can be transferred to additional test
tubes to be injected.

5. Incubate the starter cultures at the suggested temperature and humidity level.

6. Examine cultures after the designated incubation period.

Initiating L yophilized Cultures:

1. Aseptically add the recommended growth medium to the freeze-dried material
using a Pasteur pipette and mix well.

2. Transfer the suspension to a test tube with the appropriate growth medium.
Also, transfer drops of the suspension to an agar slant.

3. Incubate the cultures under the recommended conditions, and additional test
tubes can be inoculated from the primary culture.

4. Examine cultures after the designated incubation period, noting that most

freeze-dried cultures grow within afew days.

Bacterial Growth Conditionsand Temperature:

Different bacterial species thrive under varying growth temperatures.

Pathogenic or commensal strains typically grow well at body temperature (37°C),
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while environmental strains prefer lower temperatures (25°C to 30°C). Bacterial
species are categorized based on their growth temperature, such as psychrophiles (0°C

to 20°C), mesophiles (25°C to 40°C), and thermophiles (45°C to 122°C).

Growth Mediafor Bacterial Culture:

Culture media can be defined, complex, selective, or enrichment medium.
Defined media have a known chemical composition, while complex media contain
biologically derived reagents with an unknown composition. Selective media inhibit
specific bacterial species growth or promote the growth of certain species.

Enrichment media also allow for the growth of specific bacterial strains.

Bacterial Authentication:

Bacterial strains undergo phenotypic & genotypic examinations for accurate
identification, purity & consistent biochemical results. Phenotypic characterization
involves analyzing colony & bacterial morphology, sugar metabolism & antibiotic
susceptibility. Genotypic characterization confirms species identity primarily through

16S ribosomal RNA (rRNA) sequencing.
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JUSTIFICATION

e Ayurvedic understanding of the concept of probiotic is holistic®.

e Thereisadirect reference of the concept of sahaja krimi (Avaikaarika krimi®*) i.e
friendly micro-organisms which are located in the intestine was also highlighted
in Charaka Samhita & Sushruta Samhita. These sahaja krimi correlates as Lactic
Acid Bacteria (LAB) and Bifidobacteria in contemporary nutritional science
under the name “Probiotics”.

e Asper Ayurveda classics, curd, buttermilk and other fermented foods'® ™, drug &

dietary supplements””*® which have been reported to be safe %+

are explained
in management of atisara (diarrhoea) and grahani (IBS) like conditions.

e This is the principle in treating various conditions like Atisaara, Grahani,
Antibiotic Associated Diarrhoea (AAD) and Irritable Bowel Syndrome (IBS). But
this concept is hidden, un-explored & not scientifically analysed.

e Till date, no study related to herbal incorporated probiotic formulation /

preparations are carried out in any Ayurveda institutions.

With considering all these aspects, this study was planned to evaluate the
effect of Ayur-probiotic preparation with apakwa bilvaphala (un-ripened bilva fruit)
saara in dadhi media and effect of the preparation was evaluated in Antibiotic

Associated Diarrhea (AAD) in the Wister rats.
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MATERIALSAND METHODS

The Research study was carried out in the following steps:
1. Development of Ayur-Probiotic under three Pilot Studies.
e PFilot Study 1
e Pilot Study 2
e Pilot Study 3
2. Experimental Study of Ayur-Probiotic on Antibiotic Associated Diarrhoea
(AAD) in experimental animals.
1. Preparation of Ayur-Probiotic:
Ayur-Probiotic was prepared by Lyophilization of apakwa bilwaphala
majja with curd. This procedure was conducted in different ratio of combinations

of apakwa bilwaphala majja with curd.

Materials & Methods:
Materials:
Ingredients of Ayur-Probiotic:
1. Cow Milk
2. Curd
3. Apakwa bilwa phala majja (un-ripened bael fruit pulp)
4. Amoxicillin trihydrate
5. Sporlac

6. Wistar rats
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Procurement:

e Cow milk was procured by known milk vendor, Belagavi and Authentication of
Cow milk sample was done at Divisional Food Laboratory, Belagavi.

e Curd was prepared by traditional method® at Pathyahara Unit, KLE BMK
Ayurveda Hospital Shahapur, Belagavi. Quality Control (QC) of curd sample was
done at Divisional Food Laboratory, Belagavi.

e Fresh un-ripened bilwa (Aegle marmelos. Linn) fruit was collected from the
natural habitat, Herbal Garden, KAHER’s Shri.B.M.Kankanawadi Ayurveda
Mahavidyalaya, Shahapur, Belagavi. Quality Control (QC) analysis was done in
AYUSH approved Drug Testing Lab for ASU drugs, KAHER’s
Shri.B.M.Kankanawadi Ayurveda Mahavidyalaya, Belagavi.

e Amoxicillin Trihydrate was procured from “Empree Pharmaceuticals” Belagavi.

e Sporlac was purchased from “APOLO Pharmacy”, Belagavi.

e Wistar rats were purchased from “Shri. Raghavendra Enterprises”, Breeders &
Suppliers of Animals (Govt. of India Reg. 841/b/04/CPCSEA)Vijaya Nagar,

Bengaluru.
M ethodology:

Development of trial drug (Ayur-Probiotic) was done at CRF (Centra
Research Facility), KAHER’s Shri.B.M.Kankanawadi Ayurveda Mahavidyalaya,
Shahapur, Belagavi and Dr.Prabhakar Kore Basic ScienceResearch Centre (BSRC)

at V.K.l1.D.S Campus, KAHER, Belagavi.

The parameter for authentication of cow milk was selected as per FSSAI

Standards. The values obtained were within the normal range.
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Preparation of Curd:

Curd was prepared by traditional method® at Pathya Unit, KLE BMK Ayurveda
Hospital Belagavi. Quality Control (QC) of curd sample was done at Divisional
Food Laboratory, Belagavi.

Cow milk was heated intensively to boil for 10 to 15 minutes and then it was
cooled to room temperature. Cooled milk was added with previous day’s cow
curd, stirred and allowed to set undisturbed for overnight. Curd was stored at
room temperature. Storage area was maintained clean and tidy to avoid any cross
contamination.

The parameter for assessment of curd was selected as per FSSAI Standards. The

values obtained were within the normal range.

Extraction of un-ripened bilwaphala majja:

Method of extraction:

Fresh un-ripened bilwa fruit (apakwa bilwa phala) was thoroughly washed in
clean potable water to remove its physical impurities.
The un-ripened fruit pulp of bilwa was extracted with the help of clean spatula &

stored in clean vessal.

Development of Ayur-praobiotic:

In the preliminary study, Ayur-probiotic was prepared in different ratio of

curd with un-ripened bilva fruit pulp. Series of pilot studies have been conducted &

assessed for count of Lactobacillus (LAB) & other probiotic organisms in the Ayur-

probiotic. During screening of the organisms, the ratio showed sufficient colony

count of Lactobacillus & other probiotic organisms and it was selected & approved

for preparation of final Ayur-probiotic product.
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Procedure of preparation of Ayur-praobiotic:

Freshly prepared curd was mixed with un-ripened bilwa phala majja and stirred
thoroughly to mix homogeneously.

Mixture was subjected to dryness by freeze drying technique (here mixture was
kept for one day in deeper freezing compartment of refrigerator).

Then, next day freeze dried material was kept in lyophilized bulbs of
Lyophilizer.

The temperature of lyophilizer was maintained up to -40°C* till the completion
of lyophilization process. This procedure was known as lyophilization technique.
The content was observed for amorphous dry powder form.

The Ayur-Probiotic (lyophilized product) was stored in cold storage for further

procedures.

Observation:

-40°C for main drying & -20°C for final drying; 60-72 hrstime duration required
to get Bilwaphala saara dadhi in Lyophilized form.
Lyophilized fine powder was obtained on 3" day.

Packing it in airtight container and stored in cold storage.

Precaution:
e Pulp should be complete devoid of seeds while collecting phala majja.
e Phala majja should not be washed with water.

e Clean vesselsfor collecting phala majja part & curd should be ascertained.
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PILOT STUDY 1

In this study, lyophilization of curd in two quantities was prepared. Ayur-

probiotic in two different ratio of curd and Apakwa bilwa phala majja was developed.

Table.no.11 Showing Lyophilized sample in different ratio of curd and Bilva

phala majja
- , Apakwa Bilva phala majja
Name of Lyophilized sample | Curd quantity
guantity
A 150 ml
B 200 ml
C 150 mi 50 gm
D 200 ml 50 gm

Results:

Table no.12 Showing the results of organoleptic characters of the Lyophilized

samples
Name of the Form Colour Taste Odour
L yophilized Sample
A Powder White Sour Milky
B Powder White Sour Milky
C Powder Light brown | Sour & bitter | Characteristic
D Powder Light brown | Sour & bitter | Characteristic
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Tableno.13 Showing the results of Phyto-chemical analysis of the samples

Reducing | Test for ) ) _
Carbohydrate ) Alkaloids | Tannins | Glycosides
Name of the sugar proteins
Lyophilized _ _ _ _ _ _
(=] (=] o [=} [=} [=}
= < s | 2|31 3| 2|3 2| 3| =<
Sample-A + + + - + +
Sample-B + +
Sample-C + + + - + - - - + + +
Sample-D + + + - + + - - + + +

Test for monosaccharides, pentose sugar, non-reducing sugar, hexose sugar,

amino acids, steroids and flavonoids showed negative in all samples.

Tableno.14 Showing the results of Physico-Chemical properties of the

Lyophilized samples

Name of the Acid Water Alcohal
o Losson | Ash _ pH
Lyophilized _ insoluble | soluble soluble
drying | value . . value
Sample ash extractive | extractive

Sample-A 11.706% | 5.732% | 0.797% 82.002% | 53.302% | 3.34

Sample-B 8.391% | 6.972% | 1.045% 93.884% | 44479% | 3.74

Sample-C 8.449% | 6.237% | 0.948% 94.417% | 45.772% | 4.03

Sample-D 6.593% | 5.932% | 0.598% 55.980% | 45.295% | 4.34
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Reason for reection:

In this study, Curd lyophilization was carried out successfully in two selected

quantity.

Ayur-probiotic was prepared in sample-C and D in the ratio of 150:50 and

200:50.

The colony forming units of lactobacillus was detected as “NO growth” in
both the sample. This may be due to presence of large quantity of phyto-constituents
like tannins which may act as anti-microbial and high acidic pH etc. So, the ratio in

sample-C and D was rejected for further study.

Pilot study 2

In this study, lyophilization of 100 ml curd was prepared. By considering the
results of Pilot I, the quantity of curd and apakwa bilwa phala majja was reduced and
Ayur-probiotic was developed. Here, total two samples were lyophilized and assessed

for count of Lactobacillus and other organisms.

Table.no.15 showing theratio of curd and apakwa bilva phala majja

Name of Lyophilized Curd quantity Apakwa Bilva phala majja
sample quantity
' 100 ml 12gm
I 100 ml 24 gm
a 100 mi -

In this study, 100 ml of curd, 12 gm & 24 gm un-ripened bilwa phala majja

was selected.
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1. Reasonsfor salection of 100 ml Curd:

100 gm of curd is said to be the recommended daily alowance for

consumption in order to get required amount of probiotic organisms for beneficial

action over intestinal flora

2. Reasonsfor selection of 12 gm Bilwaphala majja:

Maatra (dose) of Phala-majja (fruit pulp) is explained as 1 Karsha

Pramaana ie, 12 gm as per the standard dose in human, explained in the

Sharangadhar Samhita.

Hypothesisfor this:

Culture test for the samples were undertaken. If growth occurs after keeping both
the samples in the culture media, it confirms that samples contain LactoBacillus
Acidophilus (LAB) & Bifidus organisms. Next to go for lyophilization.

If we add 12 gm apakwa bilwa phala majja to the 100 ml curd, our assumption is
to know & check whether probiotic organisms like Lacto Bacillus Acidophilus
(LAB) & Bifidus organisms present in the curd sample will going to alter the
formulation status in terms of survival & viability of probiotic organisms.

If we add 24 gm (double the dose as recommended) apakwa bilwaphala majja to
the 100 gm curd, our assumption is to know & check the survival & viability of
the LactoBaccilus Acidophilus (LAB) & Bifidus organisms in this strength of the
formulation.

After confirmation of this aspect, then only we can plan lyophilization of both the

samples.
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e Then, again to check the state of survival & viability in the Lyophilized
(powdered) samples.
e This will help us to know for calculation for proper dosage of the Bilwaphala

saara dadhi (formulation) in experimental animalsin the present study.

Figure.no. 2 showing growth of probiotic organisms (LAB) in sample1,2& 3

Observation & Result:

Table.no.16 Showing observation & result of samples assessed

Sample I [ [l

Ratio of Curd:Bilwa phala majja 100: 12 100: 24 100: 0

Growth of LAB organisms

(seen in the culture test prior to No growth No growth Growth
lyophilization)
Conclusion of the pilot study Rejected Rejected Selected
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Conclusion:

* In plain curd sample 11, culture test shows the presence of growth & viable of

organisms.

» No growth was observed in both sample | and Il

» Theratio selected in this both samplesie 100: 24 and 100: 12 has been rejected

» Culture test of both the samples were shown absence of growth of an organisms.
Thus, it seems to be because of high dose of the apakwa bilwaphala majja either
in 12 gm or 24 gm in curd media destroyed the probiotic organisms present in

both the samples.

« One more assumption is that, apakwa bilwaphala majja being possessing
rooksha, ushna guna & graahi karma (drava shoshana action) may destroyed /
killed the probiotic organisms.

« Hence next pilot study has been planned and initiated.

« Because of non-availability of moisture content & nutrition to the probiotic

organisms, they may not survive in both the samples.

v No growth was observed in sample | and I of Pilot study I.

v Thus, these two samples have been rejected.

v Hence, next pilot study has been planned and initiated.
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Pilot study 3

In this pilot study, plain curd (100 ml) sample was not selected for the culture
test. Because, inthe first pilot study only it reveals the growth of viable organisms
when kept for culture test. By considering the results of Pilot study 2, the quantity of
curd and apakwa bilwa phala majja was reduced and Ayur-probiotic was devel oped.

Here total three samples were lyophilized and assessed for Lactobacillus count.

Table.no.17 Showing theratio of curd and apakwa Bilva phala majja

Name of Lyophilized Curd Apakwa Bilva phala majja
sample guantity guantity
v 100 mli 6 gm
\% 100 mli 3gm
VI 100 ml 1.5gm

e After weighing 100 ml of curd was poured to the three clean sample vessels.

e 6 gm apakwa bilwa phala majja was weighed & mixed in 100 ml curd thoroughly
with clean stirrer. Then appropriate labeling of the sample (Sample-1V) was done

(ie, numbering of the sample, its name, quantity & date).

e 3 gm apakwa bilwa phala majja was weighed & mixed in 100 ml curd thoroughly
with clean stirrer. Then appropriate labeling of the sample (Sample-V) was done

(ie, numbering of the sample, its name, quantity & date).

e 15 gm apakwa bilwa phala majja was weighed & mixed in 100 ml curd
thoroughly with clean stirrer. Then appropriate labeling of the sample (Sample-

V1) was done (ie, numbering of the sample, its name, quantity & date).
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Precaution: Assame as the previous pilot study undertaken.

Culturetest:

Figure.no. 3 showing growth of LAB organismsin 6 gm, 3gm & 1.5 gm samples

Result of Culturetest:

- In plain curd sample, culture test shows the presence of growth & viable of

Probioticorganismes.

- Culture test of 3 gm of apakwa bilwaphala majja shown the presence of good

growth of probiotic organismsin the curd media.

- It can be said that, apakwa bilwaphala majja in 3 gm dose allowed the survival of

probiotic organisms.
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Table.no.18 Showing observation & results of the samples assessed

Sample v \ VI
Ratio of Curd: Bilwa
. 100: 69 100: 39 100: 1.5¢
phala majja
Growth of LAB
_ _ _ Good growth & Good growth &
organisms (seen in the | Mild growth . o . o
. 3 viable probiotics | viableprobiotics
culture testprior to (Ix10°CFU/ml) 3 .
o (5x10° CFU/ml) (1x10"CFU/ml)
lyophilization)
Conclusion of the pilot _ Selected for _
Rejected Rejected
study further study
Conclusion:

In the previous Pilot study, plain curd sample shown the presence of growth &
viable of probiotic organisms. So, in this Pilot study, it is not carried out.
Culture test of Sample-IV shown presence of growth of organisms. Thus, it
seems to be because of low dose of the bilwaphala-majja in 6 gm in curd
media.

Culture test of Sample-V & Sample-VI were shown the presence of good
growth of an probiotic organisms. Thus, it seems to be because of low dose of
the bilwa phala majja in3 gm & 1.5 gm in curd media.

It can be said that, apakwa bilwa phala majja in low dose allowed the survival
of probioticorganisms.

Because of proper availability of moisture content & nutrition to the probiotic

organisms, they may have survived in all the three samples.
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Development of Ayur-probiotic

The sample-lll of Pilot study 3 was selected for development of Ayur-
Probiotic. Preparation of Ayur-probiotic was prepared in CRF (Centra
Research Facility) KAHER’s Shri. B.M.Kankanawadi Ayurveda College and BSRC,

KAHER, Belagavi.

Preparation of Curd:

100 ml of milk was taken for the preparation of curd. Total quantity of curd
after curdling was 120 ml.
Methodology of Ayur-Probiotic:

Table.no.19 Showing quantity of curd & apakwa bilwaphala majja

Ingredients Quantity
Curd 100 ml
Apakwa Bilwa Phala Majja (un-ripened fruit pulp of bilwa) 3gm

e After weighing, 100 ml of curd was poured to the clean sample vessels.

e 3 gm un-ripened bilwaphala majja was weighed & mixed in 100 ml curd
thoroughly with clean stirrer. It was subjected to Lyophilization technique.

e 60 gm of White amorphous powder form of Ayur-Probiotic was obtained.

Precaution:

e Seeds should not be present while collecting phala-majja of the sample.
e Phala-majja should not be washed with water.

e Curd & Phala-majja part should be collected in clean vessels.
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Standard Operating Procedure for freeze dryer of the product:

Open the drain valve & drain the condensate and close the drain valve
Clean the ice condenser coil with adry cloth, install the base plate. Fix the acrylic

chamber.

Make sure that all the rubber valves are closed

|

Switch on the instrument. Press mode button & select freezing and set the time for 20

minutes.

l

Use warm up mode next and wait for warm up to complete.

Apply the sample uniformly and connect the round bottle flask and open the rubber

valve owly

l

Press mode and start the final drying to remove the moisture completely

l

After drying close the valve and remove the bottle. Press mode and start the standby

mode andslowly release the vacuum

Remove the acrylic chamber and base plate and set it aside.

|

After an hour, open the drain valve and drain the condensate if any and keep it open,

clean the ice-condenser coil with dry cloth andwipeit dry.
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Figure.no. 4 Lyophilized product of the sample

Figure.no. 5 showing culture analysis of the Lyophilized sample

Page 82



Methodology

Figure.no. 6 showing growth of LAB organismsin the Lyophilized culture
analysis of Ayur-Probiotic® *

The analysis of prepared Ayur-Probiotic was done at AYUSH approved Drug Testing

Laboratory for ASU drugs and BSRC laboratory.

Following analytical parameters were assessed for prepared formulation.

e Organoleptic characteristics: Various organoleptic characters such as colour,
taste, odor & texture of the sample were assessed.

e Physico-chemical characteristics: Various physico-chemical characters such as
presence of loss on drying, ash value, acid insoluble ash, water soluble ash,
alcohol soluble extractive, water soluble extractive & pH value of the sample
were assessed.

e Phyto-Chemical characteristics: Various phyto-chemical characters like presence
of carbohydrate, sugar, non-reducing sugar, proteins, akaloids, steroids,

flavonoids, tannins, glycosides in water and alcohol extracts were assessed.

e Presence of Lactobacillus and Bifidobacterium species organisms were assessed.
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Procedure of DNA Isolation & Sequencing for qPCR analysis of the Ayur-

Probiotic product:

I dentification of specific probiotic bacteria & its strength:

Observation during blasting of the sequences in Mega software, following

resultswere obtained.

>

Amplification was done by polymerase chain reaction (PCR) using Primer

1_FO3.abl.

Sequencing PCR was performed for both of the strands using Primer

2 F03.abl andMega software.

Purification and analysis of all sequencing reaction was done.

Sequences were compared with the GenBank DNA database using the NCBI
BLAST tool (https://blast.nchbi.nim.nih.gov) and identified as Staphylococcus

epidermidis and Lysinibaccillus, Firmicutes bacteria & Braccillus species.

Anaysis of Organoleptic,  Physico-chemical and  Phyto-chemical

parameters;®891°

of the lyophilized sample were assessed & results obtained in
the CRF of KAHER’s Shri B M Kankanawadi Ayurveda Mahavidyalaya

Shahapur, Belagavi.

Aqueous and alcoholic extracts of Lyophilized sample were subjected for

qualitative preliminary phyto-chemical screening®®°%.
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EXPERIMENTAL STUDY

Experimental study was carried out at the Animal Experimental Laboratory of
KAHERs’ Shri. B.M.Kankanawadi Ayurveda Mahavidyalaya, Belagavi. The study
protocol was approved by institutional Animal Ethical Committee of the College
(BMK/IAEC/Res.N0.-21/2021-09 dated 6™ August 2021). The OECD test guidelines

420 was followed for acute toxicity study.

Materials:
1) Wistar rats
2) Ayur-Probiotic (formulation)
3) Amoxicillin trihydrate
4) Sporlac
M ethodology:

Wistar rats were procured from “Shri.Raghavendra Enterprises”, Breeders &
Suppliers of Animals (Govt.of India Reg. 841/b/04/CPCSEA) Vijaya Nagar,
Bengaluru and animals were kept at an ambient temperature 25 + 5°C and relative

humidity 45-55% with 12 hours light/dark cycles as per CPCSEA Guidelines.

Wistar rats were acclimatized in the laboratory for one week and provided to
access standard commercial feed pellets and clean water ad libitum throughout the

experimental periods.
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Experimental Design:

It includes —

1. Acute Toxicity Study
2. Experimental study of Ayur-Probiotic in Antibiotic Associated

Diarrhoea(AAD) in Wistar rats

1. AcuteToxicity Study:

The acute toxicity study included five female Wistar rats weighing 150 gm to 180
gm. Saturated picric acid was used to mark each animal for simple identification, as

shown below. 1) Thehead 2)theneck 3)thebody 4)thetail 5) theright limb.

Selection of Dose:

2000 mg/kg body weight

Route of administration:

The drug was administered by oral route with the help of a gastric catheter

sleeved on to atuberculin syringe.

Duration of drug administration:

The trial drug was given for a period of 14 days. 5 female rats weighing 150-

180 gm were selected for the study.
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Table.no.20 showing the dose schedule for — Acutetoxicity study

Animal marked Dose mg/kg Duration in days
Head 2000 mg 14 days
Neck 2000 mg 14 days
Body 2000 mg 14 days
Tall 2000 mg 14 days

Right limb 2000 mg 14 days

Experimental study of Ayur-Probiotic in Antibiotic Associated Diarrhoea (AAD)

in Wistar rats

M ethodology:

Wistar rats were procured from “Shri. Raghavendra Enterprises”, Breeders &

Suppliers of Animas (Govt. of India Reg. 841/b/04/CPCSEA) Vijaya Nagar,

Bengaluru, kept at an ambient temperature 25 + 5°C and relative humidity 45-55%

with 12 hours light/dark cycles as per CPCSEA Guidelines.

Wistar rats were acclimatized in the laboratory for one week and provided to

access standard commercial feed pellets and clean water ad libitum throughout the

experiment periods.
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34,35

Study design of Antibiotic Associated diarrheain animals:

48 hedlthy, Wistar rats of either sex weighing 150-180 gm were selected for
the study & divided into 8 groups with 6 rats in each group. Male & female rats were
separated and each three rats were kept in polypropylene cages. All animals were
marked as Head, Body & Tail for all the eight group animals. Initial weights of each
rats were recorded. Potable drinking water & food pellets were provided daily.

Dose calculation:

Classical dose of choornais 1 karsha pramana ie, 12 gm and Animal dose was

calculated by fallowing Paget and Barners’ table.

Choorna adult dose X body surface arearatio convertibility factor.

=12 gm (Max. therapeutic dose) X 0.018

=0.216 mg

So, the dose is 0.216 mg/ 200 gm body weight of Wistar rats

Study Drug — Ayur-Probiotic (Lyophilized form)
Induction Drug — Amoxicillin trihydrate (Powder form)

Standard Drug — Sporlac (Powder form)

Instruments: Needle, sterilizer, cotton, surgical instruments, watch glass,

pipette, refrigerator, mortar & pestle.

Duration of the study: 30 days
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Grouping:

Table.no.21 showing experimental animal group details

Group Group Intervention (30 days)
name Description
A Control Treated with Amoxicillin for 30 days: Normal
food & water was given
B Normal No intervention (Un-treated): Norma food &
water was given for 30 days
C Curd Treated first 15 days with Amoxicillin & later
on curd asintervention for 15 days
D Apakwa bilwaphala | Treated first 15 days with Amoxicillin & later
majja (BPM) on bilwaphala majja (BPM) for 15 days
E Sporlac Treated first 15 days with Amoxicillin & later
on Sporlac as proven probiotic for 15 days
F Ayur-probiotic Treated first 15 days with Amoxicillin & later
(Raw form) on Ayur-Probiotic for 15 days
G Amoxicillin + Treated all the 30 days with Amoxicillin
Sporlac
H Amoxicillin + Treated all the 30 days with  Amoxicillin +

Ayur-Probiotic

Ayur-probiotic
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Wistar rats were kept in steel cages individually with absorbent paper and
observed for watery wet stools.

Respective drug solution gavage administered through oral route to each animal
by insulin syringe.

Syringes & other materials were autoclaved after completion of dosing to the
animals on daily basis.

Weight observation was noted weekly.

Food and water observation was noted daily.

According to the goas of each group, amoxicillin & Ayur-probiotic
combinations were administered.

Amoxicillin trihydrate was used to induce diarrhoea in the animals. According to
the plan of the study, the antibiotic powders was dissolved in water and given
daily by the gavage method. Consistency of stools was assessed as normal
pelleted stools, soft-formed stools & watery stool or diarrhoea.

After the induction of diarrhoea, all the Wistar rats were closely observed for

their behavior and symptoms.

Observations:

All relevant observations (signs of weakness, hunched posture, wet tail & weight

loss during the experiment®)

of animals were meticulously documented during
the study. Changesin fecal consistency were recorded for each rat.
During the commencement of the experiment & before administering the actual

respective dose to the animals, weight of al the animals were noted &

considered it as ‘0’ day.

Page 90



Methodology

e Weight of each anima was measured & noted on every 7" day of the
experimental animal group.

e The quantity and consistency of fecal output in rats confirmed that they were
suffering from diarrhoea

o After the experiment was complete, all 48 animals were sacrificed in accordance
with the legal requirements and ethical standards.

e Samples of the caecum, rectum and anus (collected simultaneously) were taken.
The histology dlides were examined under Olympus BX-41 microscopy
(Olympus, Japan) using 10% buffered formalin, which was used to treat all
tissue samples.

e An integrated Olympus U-TV0.35XC-2 T8 camera (Olympus, Japan) was used
to take the micro-photographs. Three fieldsanimal/intestinal segments were
evauated at a magnification of 40.

e The Microbiological parameters and Histo-Pathological assessments were
assessed from intestinal samples.

e Organ samples collected & stored in sterilized container & sealed.

e Sampleswere sent for the microbiological anaysis.

At the end of the 30" day, all the animals of respective groups wer e sacrificed &
taken caecal with its contents (stool), anus & rectum organs (together) for histo-

pathological study.
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Statistical analysis:

The starting body weight of the rat was compared using an ANOV A one-way
test (p 0.05) to evaluate group uniformity and to ascertain whether changesin

the body weights of the rat from the 8 groups were statistical significant.

The inter-quartile range (IQR) was used to express the scores obtained for
histopathology.

The Kruskal-Wallis test was used to compare the scores of the caecum and
ano-rectal sample specimens. The Mann-Whitney U test was used to analyze
unpaired observations. P values under 0.05 were deemed statistically
significant.

Mean and SEM are used to express values. The Graph Pad Prism five

software was used to analyze statistical data of the study.
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OBSERVATION & RESULTS

The Results are obtained mainly under three headings:

< Analytical results

< Quality Control (QC) study of Ayur-probictic results

< Experimental results

« Analytical results:

Table.no.22 showing analysis results of cow milk sample

Sl.no | Quality characteristics | Test References Result Standards

1 Milk fat FSSAI Detected May be present

2 Milk solid not fat FSSAI 3.8% Not less than 3.2%
3 Test for sugar FSSAI 10.08% Not less than 8.3%
4 Test for starch FSSAI Not detected Negative

5 Test for urea FSAI Not detected Negative

6 Test for carbonate FSSAI Not detected Negative

8 | Test for hydrogen peroxide FSSAI Not detected Negative

9 Test for detergents FSSAI Not detected Negative

Note: The sample confirms to the standards.
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Table.no.23 showing analysis results of curd sample

Sl.no| Quality characteristics |Test reference Result Standards

1 Milk fat FSSAI Detected May be present

2 Milk solid not fat FSSA 3.2% Not less than 3.2%
3 Test for sugar FSSAI 10.34% Not less than 8.3%
4 Test for starch FSSAI Not detected Negative

5 Test for urea FSSAI Not detected Negative

6 Test for carbonate FSSAI Not detected Negative

7 Test for detergents FSHAI Not detected Negative

8 |Test for hydrogen peroxide FSAI Not detected Negative

Note: The sample confirms to the standards.
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Authentication of Apakwa Bilwa phala:

Table.no.24 showing authentication of Apakwa Bilwa phala

o Authenticated as
% E E (] ) '8
gl o S E | & o |Bg 5 | 2 = 8 =
— = LL = =
nlg | g | & |3 x 53| £ | §| &% £
(% 5 = O > 5 L = %
& S < 2 =
) <
Aegle Unripe CRF/A Aegle
. marme | Rutac i uth/ . marmel | Ruta . .. | Authenti
01 | Bilwa los(L.) | ae | MUt | 20181 Bilwa os(L.) | ceae Unripefruit | = - ted
Correa 13 Correa

Table.no.25 showing analytical study results of Apakwa Bilva Phala

Sl.no Tests Water Extract Alcohol Extract
1 Test for Carbohydrate + +
2. Test for Reducing sugar + +
3. Test for Monosaccharides + -
4. Test for Pentose sugar + +
5. Test for Hexose sugar - -
6. Test for Non-Reducing sugar + +
7. Test for Proteins + +
8. Test for Aminoacids + +
0. Test for Steroids + -
10. | Test for Flavonoids + +
11. | Test for Alkaloids - +
12. | Test for Tannins + +

Test for Glycosides + +
Cardiac Glycosides + +
B Anthraguinone glycosides - +
Saponin glycosides + -
+ = Presence - = Absence
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+ Results of Quality Control (QC) study of Ayur-probiotic:

¢ Result of Phyto-chemical analysis of the L yophilized sample:

Table.no.26 showing the result of Phyto-chemical analysis of the Lyophilized

sample
Sl.no Name of thetest Water Alcohol
1. | Test for carbohydrate + +
2. | Test for reducing sugar + -

3. Test for monosaccharides - -

4. | Test for pentosesugar - -

5. | Test for non- reducing sugar - -

6. Test for akaloids + +

7. Test fortannins - -

8. | Testfor glycosides - -

9. | Test for hexosesugar - -

10. | Test for proteins - -

11. | Test for aminoacids - -

12. | Test forsteroids - -

13. | Test for flavonoids - -

+ = Presence - = Absence
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Result of Physico-Chemical properties of the Lyophilized sample:

Table.no.27 showing theresult of Physico-Chemical properties of the Lyophilized

sample
Sl.no Name of the test Water
1. Losson drying 11.706%
2. Ashvaue 5.732%
3. Acid insolubleash 0.797%
4. Water soluble extractive 82.002%
5. Alcohol soluble extractive 53.302%
6. Ph 3.34

Result of Organoleptic characters of the Lyophilized sample:

Table.no.28 showing the result of organoleptic characters of the Lyophilized

sample

Sl.no Name of the Characters Result
1 Form Powder
2. Colour White
3. Taste Sour
4. Odour Milky
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e Result of Culturetest:

Good growth of viable probiotic organisms (>1x10® CFU/ml) was observed in
the culture test. Further to know the maximum percentage of probiotic organisms
present in the sample, sequencing methods for the characterization of Probiotic

bacteria has been undertaken.
* ldentification of specific probiotic bacteriain Ayur-Probiotic product:

Observation during blasting of the sequences in Mega software, following

resultswere obtained.

» Amplification was done by polymerase chain reaction (PCR) using Primer

1_FO3.abl.

» Sequencing PCR was performed for both of the strands using Primer

2 F03.abl andMega software.
> Purification and analysis of all sequencing reaction was done.

» Sequences were compared with the GenBank DNA database using the NCBI

BLAST tool (https.//blast.ncbi.nim.nih.gov), and identified as Staphylococcus

epidermidis and Lysinibaccillus, Firmicutes bacteria & Braccillus species.
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Experimental results:

Acutetoxicity:

No mortality was seen at the dose of 2000 mg/ kg body weight in any rats

during the study.

e No toxic effect of the Ayur-probiotic seen during the experimental animals.

e None of the animal showed any Signs of respiratory depression,

narcosis, catatonia & other toxic signs during the experimental study.

There was no loss of fur, change in colour of fur, skin colour of any rats.

Food consumption and water intake:

Food consumption and water intake was found normal (i.e 10-12 ¢/ rat and 15-

20 ml/rat) throughout the study.

Body Weight:

Weight was increased in all the five animals around 5-8gm/rat during the

experiment study.

Urine and stool:

No signs of diarrhoea, bloody stool, mucous in stool etc were observed. All

the five experimental animals were found active throughout the study.
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All five experimental animals wer e found active throughout the study.

Table no.29 showing observations of five animals throughout the acute toxicity

study
Observations Head Body Talil Neck | Unmarked
Changesin skin: None None None None None
Blanching None None None None None
Cyanosis None None None None None
Erythem None None None None None
Itching None None None None None
Changesin Fur: None None None None None
Falling of fur None None None None None
Piloerection None None None None None
Discoloration None None None None None
Changesin Eyes: None None None None None
Exopthalamus None None None None None
Redness None None None None None
Ptosis None None None None None
Lacrimation None None None None None
Pupil constricted, None None None None None
Pupil dilated None None None None None
Behavioral pattern: None None None None None
Restlessness None None None None None
Grooming None None None None None
Lying flat on belly None None None None None
Lying flat on side, None None None None None
Lying flat on back None None None None None
Sleeping None None None None None
Salivation: None None None None None
Viscid None None None None None
Watery None None None None None
Respiration: None None None None None
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Depression / Stimulation None None None None None

Failure None None None None None

Increased motor activity / None None None None None
Decreased motor activity:

Muscle relaxation None None None None None

Analgesia

Arching None None None None None

Rolling None None None None None

Central nervous system None None None None None

Defecation None None None None None

Urination None None None None None

Squatting None None None None None

Ataxic gait None None None None None

Tremors None None None None None

Timidity None None None None None

Writhing None None None None None

Paresis of hind limbs None None None None None

Paresis of forepaws None None None None None

Twitches None None None None None

Convulsions:- None None None None None

Clonic None None None None None

Tonic None None None None None

Rolling None None None None None

*None- not seen
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Results

Resultson Food, Water intake & Body Weight of Experimental Animals
Food intake:

Table.no.30 showing the statistical results of ANOVA test on food intake on 7"

day
Variables Group | Group | Group | Group | Group | Group | Group | Group
A B C D E F G H
M ean 45 4454 | 46.28 | 46.29 | 4759 | 48.11 | 4843 | 48.32
SEM 0.57 0.40 0.84 0.36 0.25 0.32 0.31 0.49
ANOVA (p-value) F=25.04
Significant NS
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Table.no.31 showing the statistical results of Dunnett’s test on food intake on 7th

day
Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B -0.4587 -7.441TO 6.524 P>0.05 NS
Gr A-C 1.283 -5.699 TO 8.266 P>0.05 NS
Gr A-D 1.297 -5.686 TO 8.279 P>0.05 NS
Gr A-E 2.595 -4.388 TO 9.577 P>0.05 NS
Gr A-F 3.114 -3.8692 TO 10.10 P>0.05 NS
Gr A-G 3.431 -3.551TO 1041 P>0.05 NS
Gr A-H 3.321 -3.661 TO 10.30 P>0.05 NS
Gr B-C 1.742 -5.240TO 8.724 P>0.05 NS
Gr B-D 1.755 -5.227TO 8.738 P>0.05 NS
Gr B-E 3.053 -3.929 TO 10.04 P>0.05 NS
Gr B-F 3.572 -3.410 TO 10.55 P>0.05 NS
Gr B-G 3.890 -3.092 TO 10.87 P>0.05 NS
Gr B-H 3.780 -3.203 TO 10.57 P>0.05 NS
Gr C-D 0.0134 -6.969 TO 6.996 P>0.05 NS
Gr C-E 1311 -5.671TO 8.294 P>0.05 NS
Gr C-F 1.830 -5.152 TO 8.813 P>0.05 NS
Gr C-G 2.148 -4.834TO9.131 P>0.05 NS
Gr C-H 2.038 -4,945 TO 9.020 P>0.05 NS
Gr D-E 1.298 -5.684 TO 8.280 P>0.05 NS
Gr D-F 1817 -5.166 TO 8.799 P>0.05 NS
Gr D-G 2.135 -4.848 TO 9.117 P>0.05 NS
Gr D-H 2.024 -4,.958 TO 9.007 P>0.05 NS
Gr E-F 0.5188 -6.464 TO 7.501 P>0.05 NS
Gr E-G 0.8367 -6.146 TO 7.819 P>0.05 NS
Gr E-H 0.7263 -6.256 TO 7.709 P>0.05 NS
Gr F-G 0.3179 -6.665 TO 7.300 P>0.05 NS
Gr F-H 0.2075 -6.775TO 7.190 P>0.05 NS
Gr G-H -0.1104 -7.093 TO 6.872 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 4.

The mean value of cumulative food intake of group 4 was more than mean

value of group 3.

The mean value of cumulative food intake of group 3 was more than mean

value of group 1.

The mean value of cumulative food intake of group 1 was more than mean

value of group 2

The difference in mean value of cumulative food intake in the inter group

(ANOVA) was significant (p< 0.0033)

The difference in mean value of cumulative food intake of test group was non-

significant (p> 0.05) when compared to other groups.
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Table.no.32 showing the statistical results of ANOVA test on food intake on 15

day
Variables Group | Group | Group | Group | Group | Group | Group | Group
A B C D E F G H
M ean 4385 | 45.39 | 46.79 | 46,50 | 47.73 | 48.27 | 4853 | 48.36
SEM 0.20 0.69 0.85 0.36 0.31 0.18 0.22 0.25

ANOVA (p —value)

F=25.04

Significant

NS
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Table.no.33 showing the statistical results of Dunnett’s test on food intake on 15"

day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B 1.538 -5.444TO 8.521 P>0.05 NS
Gr A-C 2.940 -4.042 TO 9.925 P>0.05 NS
Gr A-D 2.649 -4.333T0O9.632 P>0.05 NS
Gr A-E 3.877 -3.105TO 10.86 P>0.05 NS
Gr A-F 4.419 -2.564 TO 11.40 P>0.05 NS
Gr A-G 4.681 -2301 TO 11.66 P>0.05 NS
Gr A-H 4511 -2471TO 1149 P>0.05 NS
Gr B-C 1.402 -5.580 TO 8.384 P>0.05 NS
Gr B-D 1111 -5.871 TO 8.094 P>0.05 NS
Gr B-E 2.339 -4.643TO 9.322 P>0.05 NS
Gr B-F 2.880 -4.102 TO 9.863 P>0.05 NS
Gr B-G 3.143 -3.839TO 10.13 P>0.05 NS
Gr B-H 2.973 -4.009 TO 9.955 P>0.05 NS
Gr C-D 0.290 -7.273TO 6.692 P>0.05 NS
Gr C-E 0.9372 -6.045TO 7.920 P>0.05 NS
Gr C-F 1.478 -5.504 TO 8.461 P>0.05 NS
Gr C-G 1.741 -5.241TO8.724 P>0.05 NS
Gr C-H 1571 -5.411 to 8.553 P>0.05 NS
Gr D-E 1.228 -5.754 10 8.210 P>0.05 NS
Gr D-F 1.769 -5.213t0 8.752 P>0.05 NS
Gr D-G 2.032 -4.950t09.014 P>0.05 NS
Gr D-H 1.862 -5.121t08.844 P>0.05 NS
Gr E-F 0.5412 -6.441t07.524 P>0.05 NS
Gr E-G 0.8041 -6.178t0 7.786 P>0.05 NS
Gr E-H 0.6339 -6.348 t0 7.616 P>0.05 NS
Gr F-G 0.2628 -6.720t0 7.245 P>0.05 NS
Gr F-H 0.09267 -6.890 to 7.075 P>0.05 NS
Gr G-H -0.1701 -7.153t06.812 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 3.

The mean value of cumulative food intake of group 3 was more than mean

value of group 4.

The mean value of cumulative food intake of group 4 was more than mean

value of group 2.

The mean value of cumulative food intake of group 2 was more than mean

value of group 1.

The difference in mean value of cumulative water intake in the inter group

(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative water intake of test group was

non-significant (p> 0.05) when compared to other groups.

Page 107



Results

Table.no.34 showing the statistical results of ANOVA test on food intake on 21%

day
Variables Group | Group | Group | Group | Group | Group | Group | Group
A B D E F G H

M ean 46 45.64 | 47.04 | 4652 | 47.78 | 48.26 | 48.61 | 48.31
SEM 0.54 0.46 0.38 0.53 0.49 0.57 0.58 0.54

ANOVA P<0.001

(p —value)

Significant

* k%
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Table.no.35 showing the statistical results of Dunnett’s test on food intake on 21%

day
Groups | Mean Difference| 95% CI of difference| Thevalueof p| Summary
Gr A-B 39.65 32.67 10 46.63 P<0.001 *HX
Gr A-C 41.04 34.06 t0 48.03 P<0.001 FHK
Gr A-D 40.53 33.55t047.51 P<0.001 FAx
Gr A-E 41.78 34.801t0 48.76 P<0.001 e
Gr A-F 42.26 35.281049.25 P<0.001 *Hx
Gr A-G 42.62 35.63 10 49.60 P<0.001 i
Gr A-H 42.32 35.341049.30 P<0.001 *HX
Gr B-C 1.395 -5.587 10 8.378 P> 0.05 ns
Gr B-D 0.879 -6.103 to 7.861 P>0.05 ns
Gr B-E 2.132 -4.850t0 9.115 P>0.05 NS
Gr B-F 2.615 -4.367 to 9.597 P>0.05 NS
Gr B-G 2.967 -4.015 t0 9.950 P>0.05 NS
Gr B-H 2.669 -4.313 t0 9.652 P>0.05 NS
Gr C-D -0.5162 -7.499 to 6.466 P>0.05 NS
Gr C-E 0.7371 -6.245t07.719 P>0.05 NS
Gr C-F 122 -5.763 t0 8.202 P>0.05 NS
Gr C-G 1.572 -5.410t0 8.555 P>0.05 NS
Gr C-H 1.274 -5.708 to 8.257 P>0.05 NS
Gr D-E 1.253 -5.729 10 8.236 P>0.05 NS
Gr D-F 1.736 -5.246108.718 P>0.05 NS
Gr D-G 2.088 -4.894t09.071 P>0.05 NS
Gr D-H 1.79 -5.192t08.773 P>0.05 NS
Gr E-F 0.4827 -6.500 to 7.465 P>0.05 NS
Gr E-G 0.8351 -6.147 t0 7.818 P>0.05 NS
Gr E-H 0.5371 -6.445to 7.520 P>0.05 NS
Gr F-G 0.3525 -6.630to0 7.335 P>0.05 NS
Gr F-H 0.05446 -6.928 to 7.037 P>0.05 NS
Gr G-H -0.298 -7.280t0 6.684 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 3.

The mean value of cumulative food intake of group 3 was more than mean

value of group 4.

The mean value of cumulative food intake of group 4 was more than mean

value of group 1.

The mean value of cumulative food intake of group 1 was more than mean

value of group 2.

The difference in mean value of cumulative food intake in the inter group

(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative food intake of test group was

significant (p> 0.05) when compared to control group.
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Table.no.36 showing the statistical results of ANOVA on 30" day

Group- | Group | Group | Group | Group | Group | Group | Group

Variables
A B C D E F G H
M ean 4455 | 49.66 | 45.11 | 56.55 | 53.77 | 52.55 49 50.11
SEM 0.50 0.57 0.36 0.43 0.42 0.37 0.31 0.15
ANOVA
P<0.001
(p —value)
Significant kK
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Table.no.37 showing the statistical results of Dunnett’s test on food intake on 30"

day

Groups | Mean Difference | 95% CI of difference Thevalueof p Summary
Gr A-B 5.111 -1.871t0 12.09 P<0.05 *
Gr A-C 0.5555 -6.427 t0 7.538 P>0.05 NS
Gr A-D 12 5.0181t0 18.98 P<0.001 el
Gr A-E 9.222 2.24010 16.20 P<0.001 fla
Gr A-F 8 1.018to 14.98 P<0.001 el
Gr A-G 4.444 -2.5381011.43 P>0.05 NS
Gr A-H 5.556 -1.427t012.54 P<0.05 *
Gr B-C -4.556 -11.54 t0 2.427 P>0.05 NS
Gr B-D 6.889 -0.09351 to 13.87 P<0.01 o
Gr B-E 4111 -2.871t0 11.09 P>0.05 NS
Gr B-F 2.889 -4.094t09.871 P>0.05 NS
Gr B-G -0.6667 -7.649 10 6.316 P>0.05 NS
Gr B-H 0.4444 -6.5381t0 7.427 P>0.05 NS
Gr C-D 11.44 4,462 t0 18.43 P<0.001 il
Gr C-E 8.667 1.684 to 15.65 P<0.001 el
Gr C-F 7.444 0.4620 to 14.43 P<0.001 *Ax
Gr C-G 3.889 -3.094 to 10.87 P>0.05 NS
Gr C-H 5 -1.982t0 11.98 P<0.05 *
Gr D-E -2.778 -9.760 to 4.205 P>0.05 NS
Gr D-F -4 -10.98 t0 2.982 P>0.05 NS
Gr D-G -7.556 -14.54 t0-0.5732 P<0.001 el
Gr D-H -6.444 -13.43t0 0.5380 P<0.01 *x
Gr E-F -1.222 -8.2051t0 5.760 P>0.05 NS
Gr E-G -4.778 -11.76 t0 2.205 P>0.05 NS
Gr E-H -3.667 -10.65t0 3.316 P>0.05 NS
Gr F-G -3.556 -10.54 to 3.427 P>0.05 NS
Gr F-H -2.444 -9.427 t0 4.538 P>0.05 NS
Gr G-H 1111 -5.871108.094 P>0.05 NS
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Results

The mean value of cumulative food intake of group 4 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 2.

The mean value of cumulative food intake of group 2 was more than mean

value of group 7.

The mean value of cumulative food intake of group 7 was more than mean

value of group 3.

The mean value of cumulative food intake of group 3 was more than mean

value of group 1.

The difference in mean value of cumulative food intake in the inter group

(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative food intake of test group was

significant (p> 0.05) when compared to group A, C and D.
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Graph Diagram no.1 showing cumulative food intake value for 30 daysin

WATER INTAKE:

experimental animals

Table.no.38 showing the statistical results of ANOVA on water intake on 7" day

. Group | Group | Group | Group | Group | Group | Group | Group

Variables
-A B C D E F G H

Mean 122.71 | 112.14 | 117.71 | 117 | 11557 117 117.14 | 11542

SEM 0.6060 | 1.2817 | 1.1126 | 1.1180 | 1.4267 | 1.35400 | 0.89973 | 0.57217
ANOVA (p-

0.002

value)

Significant e
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Table.no.39 showing the statistical results of Dunnett’s test on water intake on 7

day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B -10.57 -18.20t0-2.943 P<0.001 *HE
Gr A-C -5 -12.63 t0 2.628 P>0.05 NS
Gr A-D -5.714 -13.34t01.914 P<0.05 *
Gr A-E -7.143 -14.77 t0 0.4855 P<0.01 *x
Gr A-F -5.714 -13.34101.914 P<0.05 *
Gr A-G -5.571 -13.20 to 2.057 P<0.05 *
Gr A-H -7.286 -14.91t0 0.3427 P<0.01 *x
Gr B-C 5571 -2.057 10 13.20 P<0.05 *
Gr B-D 4.857 -2.771t0 12.49 P>0.05 ns
Gr B-E 3.429 -4.200 to 11.06 P>0.05 NS
Gr B-F 4.857 -2.771t0 12.49 P>0.05 NS
Gr B-G 5 -2.62810 12.63 P>0.05 NS
Gr B-H 3.286 -4.343t0 10.91 P>0.05 NS
Gr C-D -0.7143 -8.343t06.914 P>0.05 NS
Gr C-E -2.143 -0.771t0 5.486 P>0.05 NS
Gr C-F -0.7143 -8.343t06.914 P>0.05 NS
Gr C-G -0.5714 -8.200 to 7.057 P>0.05 NS
Gr C-H -2.286 -9.914 10 5.343 P>0.05 NS
Gr D-E -1.429 -9.057 t0 6.200 P>0.05 NS
Gr D-F 0 -7.628 10 7.628 P>0.05 NS
Gr D-G 0.1429 -7.486t07.771 P>0.05 NS
Gr D-H -1571 -9.200 to 6.057 P>0.05 NS
Gr E-F 1.429 -6.200 to 9.057 P>0.05 NS
Gr E-G 1.571 -6.057 t0 9.200 P>0.05 NS
Gr E-H -0.1428 -7.771to0 7.486 P>0.05 NS
Gr F-G 0.1429 -7.486t07.771 P>0.05 NS
Gr F-H -1571 -9.200 to 6.057 P>0.05 NS
Gr G-H -1.714 -0.343t05.914 P>0.05 NS
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Results

The mean value of cumulative food intake of group 1 was more than mean
value of group 3.

The mean value of cumulative food intake of group 3 was more than mean
value of group 7.

The mean value of cumulative food intake of group 7 was more than mean
value of group 4 and 6.

The mean value of cumulative food intake of group 4 and 6 was more than
mean value of group 5.

The mean value of cumulative food intake of group 5 was more than mean
value of group 8.

The mean value of cumulative food intake of group 8 was more than mean
value of group 2.

The difference in mean value of cumulative water intake in the inter group
(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative water intake of test group was

significant (p> 0.05) when compared to control group (group- B).

Table.no.40 showing the statistical results of ANOVA on water intake on 15" day

Variables | Group | Group | Group | Group | Group | Group | Group | Group
A B C D E F G H

Mean 121.28 | 111.42 | 119.71 | 120.57 | 11557 | 112.57 | 110.57 | 111.42

SEM 1.2289 | 0.895 | 1.169 1.043 1.588 1.525 1.645 1.875

ANOVA(p- 0.002
value)
Significant *hx

Page 116




Results

Table.no.41 showing the statistical results of Dunnett’s test on water intake on

15" day

Groups | Mean Difference | 95% CI of difference| Thevalueof p | Summary
Gr A-B -10.57 -18.20t0-2.943 P<0.001 el
Gr A-C -5 -12.63 t0 2.628 P>0.05 NS
Gr A-D -5.714 -13.34t01.914 P<0.05 *
Gr A-E -7.143 -14.77 t0 0.4855 P<0.01 *x
Gr A-F -5.714 -13.34101.914 P<0.05 *
Gr A-G -5.571 -13.20 to 2.057 P<0.05 *
Gr A-H -7.286 -14.91t0 0.3427 P<0.01 *x
Gr B-C 5.571 -2.057 10 13.20 P<0.05 *
Gr B-D 4.857 -2.771t0 12.49 P>0.05 Ns
Gr B-E 3.429 -4.200 to 11.06 P>0.05 NS
Gr B-F 4.857 -2.771t0 12.49 P>0.05 NS
Gr B-G 5 -2.628 t0 12.63 P>0.05 NS
Gr B-H 3.286 -4.343t0 10.91 P>0.05 NS
Gr C-D -0.7143 -8.343t06.914 P>0.05 NS
Gr C-E -2.143 -0.771t0 5.486 P>0.05 NS
Gr C-F -0.7143 -8.343t06.914 P>0.05 NS
Gr C-G -0.5714 -8.200 to 7.057 P>0.05 NS
Gr C-H -2.286 -0.914t05.343 P>0.05 NS
Gr D-E -1.429 -9.057 t0 6.200 P>0.05 NS
Gr D-F 0 -7.628 10 7.628 P>0.05 NS
Gr D-G 0.1429 -7.486t07.771 P>0.05 NS
Gr D-H -1.571 -9.200 to 6.057 P>0.05 NS
Gr E-F 1.429 -6.200 to 9.057 P>0.05 NS
Gr E-G 1571 -6.057 t0 9.200 P>0.05 NS
Gr E-H -0.1428 -7.771to0 7.486 P>0.05 NS
Gr F-G 0.1429 -7.486t07.771 P>0.05 NS
Gr F-H -1.571 -9.200 to 6.057 P>0.05 NS
Gr G-H -1.714 -0.343t05.914 P>0.05 NS
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Results

The mean value of cumulative food intake of group 1 was more than mean
value of group 4.

The mean value of cumulative food intake of group 4 was more than mean
value of group 3.

The mean value of cumulative food intake of group 3 was more than mean
value of group 5.

The mean value of cumulative food intake of group 5 was more than mean
value of group 6.

The mean value of cumulative food intake of group 6 was more than mean
value of group 2 and 8.

The mean value of cumulative food intake of group 2 and 8 was more than
mean value of group 7.

The difference in mean value of cumulative water intake in the inter group
(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative water intake of test group was

significant (p> 0.05) when compared to control group.

Table.no.42 showing the statistical results of ANOVA test on water intake on 21%

day

. Group | Group | Group | Group | Group | Group | Group | Group
Variables A B C D E E G H

121.57 | 112.142 | 117571 | 115.714 | 118.857 | 118.571 | 117.142

Mean 1 9 4 3 1 4 9 114.428
SEM 1.0879 | 1.2616 | 0.3688 | 0.7781 | 0.7046 | 3.4216 | 2.5581 | 2.885
ANOVA 0.01
(p—value)
Significant *x

Page 118




Results

Table.no.43 showing the Statistical results of Dunnett’s test on water intake on

21% day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B -9.429 -17.06 to -1.800 P<0.001 e
Gr A-C -4 -11.63to0 3.628 P>0.05 NS
Gr A-D -5.857 -13.49t0 1.771 P<0.05 *
Gr A-E -2.714 -10.34t04.914 P> 0.05 Ns
Gr A-F -3 -10.63t0 4.628 P>0.05 NS
Gr A-G -4.429 -12.06 to 3.200 P>0.05 NS
Gr A-H -7.143 -14.77 t0 0.4856 P<0.01 *x
Gr B-C 5.429 -2.200to 13.06 P<0.05 *
Gr B-D 3571 -4.057 10 11.20 P>0.05 NS
Gr B-E 6.714 -0.914210 14.34 P<0.01 *x
Gr B-F 6.429 -1.200 to 14.06 P<0.05 *
Gr B-G 5 -2.628t0 12.63 P>0.05 NS
Gr B-H 2.286 -5.343109.914 P>0.05 NS
Gr C-D -1.857 -9.486t05.771 P>0.05 NS
Gr C-E 1.286 -6.343108.914 P>0.05 NS
Gr C-F 1 -6.628 t0 8.628 P>0.05 NS
Gr C-G -0.4285 -8.057 t0 7.200 P>0.05 NS
Gr C-H -3.143 -10.77 t0 4.486 P>0.05 NS
Gr D-E 3.143 -4.486 to 10.77 P>0.05 NS
Gr D-F 2.857 -4.771t0 10.49 P>0.05 NS
Gr D-G 1.429 -6.200 to 9.057 P>0.05 NS
Gr D-H -1.286 -8.914 10 6.343 P>0.05 NS
Gr E-F -0.2857 -7.914t0 7.343 P>0.05 NS
Gr E-G -1.714 -9.343105.914 P>0.05 NS
Gr E-H -4.429 -12.06 to 3.200 P>0.05 NS
Gr F-G -1.429 -9.057 10 6.200 P>0.05 NS
Gr F-H -4.143 -11.77 to 3.486 P>0.05 NS
Gr G-H -2.714 -10.34t04.914 P>0.05 NS
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Results

The mean value of cumulative food intake of group 1 was more than mean
value of group 5.

The mean value of cumulative food intake of group 5 was more than mean
value of group 6.

The mean value of cumulative food intake of group 6 was more than mean
value of group 3.

The mean value of cumulative food intake of group 3 was more than mean
value of group 7.

The mean value of cumulative food intake of group 7 was more than mean
value of group 4.

The mean value of cumulative food intake of group 4 was more than mean
value of group 8.

The mean value of cumulative food intake of group 8 was more than mean
value of group 2.

The difference in mean value of cumulative water intake in the inter group
(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative water intake of test group was

significant (p> 0.05) when compared to control group.
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Table.no.44 showing the statistical results of ANOVA test on water intake on 30"

day
Group | Group | Group | Group | Group | Group | Group | Grou
Variables
A B C D E F G pH
Mean 121.111 | 113.666 | 118.777 | 118.333 | 116.666 | 120.777 | 121.111 | 121
SEM 1.109 1.101 0.750 1.253 1.669 0.959 0.580 | 0.637
ANOVA
0.05
(p—value)
Significant *

Page 121




Results

Table.no.45 showing the Statistical results of Dunnett’s test on water intake on

30" day

Groups | Mean Difference| 95% CI of difference Thevalueof p Summary
Gr A-B -7.444 -13.67t0-1.216 P<0.001 el
Gr A-C -2.333 -8.562 to 3.895 P>0.05 NS
Gr A-D -2.778 -9.006 to 3.451 P>0.05 NS
Gr A-E -4.444 -10.67t0 1.784 P<0.05 *
Gr A-F -0.3333 -6.562 to 5.895 P>0.05 NS
Gr A-G 0 -6.229 10 6.229 P>0.05 NS
Gr A-H -0.1111 -6.340t0 6.117 P>0.05 NS
Gr B-C 5111 -1117t011.34 P<0.05 *
Gr B-D 4.667 -1.562 to 10.90 P<0.05 *
Gr B-E 3 -3.229t0 9.229 P>0.05 NS
Gr B-F 7.111 0.8825t0 13.34 P<0.001 *Hx
Gr B-G 7.444 1.216 to 13.67 P<0.001 el
Gr B-H 7.333 1.105 to 13.56 P<0.001 el
Gr C-D -0.4445 -6.673t05.784 P>0.05 NS
Gr C-E -2.111 -8.340t0 4.117 P>0.05 NS
Gr C-F 2 -4.229 10 8.229 P>0.05 NS
Gr C-G 2.333 -3.895 to 8.562 P>0.05 NS
Gr C-H 2.222 -4.006 to 8.451 P>0.05 NS
Gr D-E -1.667 -7.895 t0 4.562 P>0.05 NS
Gr D-F 2.445 -3.784 10 8.673 P>0.05 NS
Gr D-G 2.778 -3.451 to0 9.006 P>0.05 NS
Gr D-H 2.667 -3.562 to 8.895 P>0.05 NS
Gr E-F 4111 -2.117t010.34 P>0.05 NS
Gr E-G 4.444 -1.784 to 10.67 P<0.05 *
Gr E-H 4.333 -1.895 to 10.56 P>0.05 NS
Gr F-G 0.3333 -5.895 t0 6.562 P>0.05 NS
Gr F-H 0.2222 -6.006 to0 6.451 P>0.05 NS
Gr G-H -0.1111 -6.340t0 6.117 P>0.05 NS
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Results

The mean value of cumulative food intake of group 1 and 7 was more than

mean value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 3.

The mean value of cumulative food intake of group 3 was more than mean

value of group 4.

The mean value of cumulative food intake of group 4 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 2.

The difference in mean value of cumulative water intake in the inter group

(ANOVA) was significant (p< 0.0001)

The difference in mean value of cumulative water intake of test group was

non-significant (p> 0.05) when compared to control group.

The difference in mean value of cumulative water intake of test group was

significant (p> 0.05) when compared to group-A.

Page 123



Results

water
130+
- 1
— 2
- 3
— 7 B3 4
1204 - 5
. 7
- 8
1104
100 T T T T
& & @ @
& B & S
% YV >

Graph Diagram no.2 showing cumulative water intake value for 30 daysin

experimental animals

[11. Body Weight:

Table.no.46 showing the statistical results of ANOVA test on body weight on 7"

day

Variables | Group | Group | Group | Group | Group | GroupF | GroupG | GroupH
A B C D E

Mean 176.5 | 217.33 | 22533 | 225.33 | 207.5 214.166 243.5 243.16

SEM 590 | 17.20 | 1342 | 6.52686 | 9.138 | 11.74568 | 9.301434 | 12.8748
ANOVA 0.05

(p—value)

Significant *
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Results

Table.no.47 showing the statistical results of Dunnett’s test on on body weight on

7" day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B 217.3 40.83 P> 0.05 NS
Gr A-C 2253 48.83 P>0.05 NS
Gr A-D 225.3 48.83 P<0.05 *
Gr A-E 207.5 31 P> 0.05 NS
Gr A-F 214.2 37.67 P> 0.05 NS
Gr A-G 243.5 67 P<0.01 *
Gr A-H 243.2 66.67 P<0.01 *x
Gr B-C 2253 8 P<0.05 *
Gr B-D 225.3 8 P>0.05 NS
Gr B-E 2075 -9.833 P>0.05 NS
Gr B-F 214.2 -3.167 P>0.05 NS
Gr B-G 243.5 26.17 P>0.05 NS
Gr B-H 243.2 25.83 P>0.05 NS
Gr C-D 2253 0 P>0.05 NS
Gr C-E 207.5 -17.83 P>0.05 NS
Gr C-F 214.2 -11.17 P>0.05 NS
Gr C-G 243.5 18.17 P>0.05 NS
Gr C-H 243.2 17.83 P>0.05 NS
Gr D-E 207.5 -17.83 P>0.05 NS
Gr D-F 214.2 -11.17 P>0.05 NS
Gr D-G 243.5 18.17 P>0.05 NS
Gr D-H 243.2 17.83 P>0.05 NS
Gr E-F 214.2 6.667 P>0.05 NS
Gr E-G 243.5 36 P>0.05 NS
Gr E-H 243.2 35.67 P>0.05 NS
Gr F-G 243.5 29.33 P>0.05 NS
Gr F-H 243.2 29 P>0.05 NS
Gr G-H 243.2 -0.3333 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 3 & 4.

The mean value of cumulative food intake of group 3 & 4 was more than

mean value of group 2.

The mean value of cumulative food intake of group 2 was more than mean

value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 1.

The difference in mean value of the body weight in the inter group (ANOVA)

was non-significant (p< 0.102)

The difference in mean value of the body weight of test group was significant

(p> 0.05) when compared to control group.

Table.no.48 showing the statistical results of ANOVA test on body weight on 15"

day
. Group Group | Group | Group | Group | Group Group | Group
Variables A B C D E F| G H
Mean | 194333 | 2401666 | 1OL5° | 107.83 | 21553 203 2083 | 54853
SEM 675113 | M| 22203 | 11607 | 90015 | 1470 | 17.46 | 15838
ANOVA 0.05
(p—value)
Significant *
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Table.no.49 showing the statistical results of Dunnett’s test on body weight on

15" day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B 240.2 45.83 P> 0.05 NS
Gr A-C 197.8 35 P>0.05 NS
Gr A-D 197.8 35 P<0.05 *
Gr A-E 214.8 20.5 P> 0.05 NS
Gr A-F 219.3 25 P>0.05 NS
Gr A-G 248.8 54.5 P<0.01 *
Gr A-H 248.3 54 P<0.01 *x
Gr B-C 197.8 -42.33 P<0.05 *
Gr B-D 197.8 -42.33 P> 0.05 NS
Gr B-E 214.8 -25.33 P>0.05 NS
Gr B-F 219.3 -20.83 P>0.05 NS
Gr B-G 248.8 8.667 P>0.05 NS
Gr B-H 248.3 8.167 P>0.05 NS
Gr C-D 197.8 0 P>0.05 NS
Gr C-E 214.8 17 P>0.05 NS
Gr C-F 219.3 215 P>0.05 NS
Gr C-G 248.8 51 P>0.05 NS
Gr C-H 248.3 50.5 P>0.05 NS
Gr D-E 214.8 17 P>0.05 NS
Gr D-F 219.3 215 P>0.05 NS
Gr D-G 248.8 51 P>0.05 NS
Gr D-H 248.3 50.5 P>0.05 NS
Gr E-F 219.3 4.5 P>0.05 NS
Gr E-G 248.8 34 P>0.05 NS
Gr E-H 248.3 33.5 P>0.05 NS
Gr F-G 248.8 29.5 P>0.05 NS
Gr F-H 248.3 29 P>0.05 NS
Gr G-H 248.3 -0.5 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean
value of group 8.

The mean value of cumulative food intake of group 8 was more than mean
value of group 2.

The mean value of cumulative food intake of group 2 was more than mean
value of group 6.

The mean value of cumulative food intake of group 6 was more than mean
value of group 5.

The mean value of cumulative food intake of group 5 was more than mean
value of group 3.

The mean value of cumulative food intake of group 3 was more than mean
value of group 4.

The mean value of cumulative food intake of group 4 was more than mean
value of group 1.

The difference in mean value of the body weight in the inter group (ANOVA)
was non-significant (p< 0.102)

The difference in mean value of the body weight of test group was significant

(p> 0.05) when compared to control group.
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Table.no.50 showing the statistical results of ANOVA test on body weight on 21

day

Variables | Group | Group | Group | Group | Group | Group | Group | Group
A B C D E F G H

Mean 207 | 239.33 | 240.83 | 240.83 | 230.66 | 239.83 | 249.5 | 248.83

3 3 3 3 3

SEM 8.2825 | 16.744 | 13.462 | 8.883 | 9.7456 | 11.771 | 19.191 | 15.258
1 4

ANOVA P>0.05

(p-value)

Significant | NS
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Results

Table.no.51 showing the statistical results of Dunnett’s test on body weight on

21% day
Groups | Mean Difference | 95% CI of difference Thevalueof p Summary
Gr A-B 239.3 32.33 P> 0.05 NS
Gr A-C 240.8 33.83 P>0.05 NS
Gr A-D 240.8 33.83 P> 0.05 NS
Gr A-E 230.7 23.67 P> 0.05 NS
Gr A-F 239.8 32.83 P>0.05 NS
Gr A-G 249.5 42.5 P> 0.05 NS
Gr A-H 248.8 41.83 P> 0.05 NS
Gr B-C 240.8 15 P>0.05 NS
Gr B-D 240.8 15 P>0.05 NS
Gr B-E 230.7 -8.667 P>0.05 NS
Gr B-F 239.8 0.5 P>0.05 NS
Gr B-G 249.5 10.17 P>0.05 NS
Gr B-H 248.8 95 P>0.05 NS
Gr C-D 240.8 0 P>0.05 NS
Gr C-E 230.7 -10.17 P>0.05 NS
Gr C-F 239.8 -1 P>0.05 NS
Gr C-G 249.5 8.667 P>0.05 NS
Gr C-H 248.8 8 P>0.05 NS
Gr D-E 230.7 -10.17 P>0.05 NS
Gr D-F 239.8 -1 P>0.05 NS
Gr D-G 249.5 8.667 P>0.05 NS
Gr D-H 248.8 8 P>0.05 NS
Gr E-F 239.8 9.167 P>0.05 NS
Gr E-G 249.5 18.83 P>0.05 NS
Gr E-H 248.8 18.17 P>0.05 NS
Gr F-G 2495 9.667 P>0.05 NS
Gr F-H 248.8 9 P>0.05 NS
Gr G-H 248.8 -0.6667 P>0.05 NS
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Results

The mean value of cumulative food intake of group 7 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 3 & 4.

The mean value of cumulative food intake of group 3 & 4 was more than

mean value of group 6.

The mean value of cumulative food intake of group 6 was more than mean

value of group 2.

The mean value of cumulative food intake of group 2 was more than mean

value of group 5.

The mean value of cumulative food intake of group 5 was more than mean

value of group 1.

The difference in mean value of the body weight in the inter group (ANOVA)

was significant (p< 0.0337)

The difference in mean value of the body weight of test group was non-

significant (p> 0.05) when compared to control group.
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Table.no.52 showing the statistical results of ANOVA test on body weight on 30"

day
Group | Group | Group | Group | Group | Group | Group | Group
Variables
A B C D E F G H
219.33 | 251.16 236.66 | 251.83 | 250.16 | 250.66
Mean 242.5 242.5
3 6 6 3 6 6
SEM 12.084 | 20.653 | 14.728 | 10.950 | 13.708 | 18.263 | 18.423 | 14.811
ANOVA
P>0.05
(p—value)
Significant NS
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Results

Table.no.53 showing the statistical results of Dunnett’s test on body weight on

30" day

Groups | Mean Difference | 95% CI of difference | Thevalueof p | Summary
Gr A-B 251.2 31.83 P>0.05 NS
Gr A-C 242.5 23.17 P>0.05 NS
Gr A-D 242.5 23.17 P>0.05 NS
Gr A-E 236.7 17.33 P>0.05 NS
Gr A-F 251.8 325 P>0.05 NS
Gr A-G 250.2 30.83 P>0.05 NS
Gr A-H 250.7 31.33 P>0.05 NS
Gr B-C 242.5 -8.667 P>0.05 NS
Gr B-D 242.5 -8.667 P>0.05 NS
Gr B-E 236.7 -14.5 P>0.05 NS
Gr B-F 251.8 0.6666 P>0.05 NS
Gr B-G 250.2 -1 P>0.05 NS
Gr B-H 250.7 -0.5 P>0.05 NS
Gr C-D 242.5 0 P>0.05 NS
Gr C-E 236.7 -5.833 P>0.05 NS
Gr C-F 251.8 9.333 P>0.05 NS
Gr C-G 250.2 7.667 P>0.05 NS
Gr C-H 250.7 8.167 P>0.05 NS
Gr D-E 236.7 -5.833 P>0.05 NS
Gr D-F 251.8 9.333 P>0.05 NS
Gr D-G 250.2 7.667 P>0.05 NS
Gr D-H 250.7 8.167 P>0.05 NS
Gr E-F 251.8 15.17 P>0.05 NS
Gr E-G 250.2 135 P>0.05 NS
Gr E-H 250.7 14 P>0.05 NS
Gr F-G 250.2 -1.667 P>0.05 NS
Gr F-H 250.7 -1.167 P>0.05 NS
Gr G-H 250.7 0.5 P>0.05 NS

The mean value of cumulative food intake of group 6 was more than mean

value of group 2.

The mean value of cumulative food intake of group 2 was more than mean

value of group 8.

The mean value of cumulative food intake of group 8 was more than mean

value of group 7.
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Results

The mean value of cumulative food intake of group 7 was more than mean
value of group 3 & 4.

The mean value of cumulative food intake of group 3 & 4 was more than mean
value of group 5.

The mean value of cumulative food intake of group 5 was more than mean
value of group 1.

The difference in mean value of the body weight in the inter group (ANOVA)
was significant (p< 0.0337)

The difference in mean value of the body weight of test group was non-

significant (p> 0.05) when compared to control group.
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Graph Diagram no.3 showing cumulative Body weight value for 30 daysin

experimental animals
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Stool observation:

s Stool examination of all rats except Group-B (Control) showed watery
diarrhoea on administration of amoxicillin after 7" day onwards.

% On 31% day, during dissection of Group-C (Curd) animals, intestine of all the
sacrificed animals shown more gaseous contents because of curd
consumption.

% Intestine of sacrificed animals of Group-B & E, shown gaseous content
because of Amoxycillin.

% Intestine of sacrificed animals of Group-H, shown hard and well-formed

stool.
Experimental Study Results:
1. Resultsof Micro-biological findings of the specimens:

The results of the effects of Ayur-probiotic formulation (Bilwaphalasaara
dadhi) on micro-biological parameters related with faecal contents in Wistar rats are

presented here.
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I. Microbial Colony Count by Serial Dilution and Spread Plate Culture

M ethod:

Table.no.54 showing samples plates and their colony count

Main group | Sub-group division | Dilution factor of plate | Colony count(approximately)

A A-3 101 3
A-2 10—1 8
A-2 104 1
A-4 10—5 13
A-4 10—3

B B-3 104 1
B-3 10—1 11
B-6 107 10
B-6 105 10

C C1 101 10
C1 10—7 10
C-5 101
C-4 104

D D-1 10—1 10
D-2 107 12
D-2 105 18

E E-4 1077
E-4 104
E-4 101 17
E-5 104 9

F F-1 107 1
F-1 104 1
F-1 101 6

G G-3 1077 18
G-3 104 10
G-3 101 12

H H-4 101 13
H-3 101 10
H-1 101 15
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List of bacteriaidentified from the selected samples:

Table.no.55 showing identification of Bacteria & their Morphology

C';/: ?unp Diajsbon ?:';lg'(;)rn Bacterial Name M or phology
Gram negative, Bacillus, Actively
A-3 104 Proteus mirabilis motile and non-capsulated whitish
in colour
A A4 104 Proteus species Gram negative, facultatively
(Enterobacteria strain) anaerobic, Rod shaped bacteria.
) . E. faecalis is a non-motile microbe
A-5 1072 Enterococcus faecalis : »
and is a Gram-positive
B B-6 10°5 Acetobacter Gram  negative, Acetic acid
indonesiensis bacteria, Pleomorphic.
Gram negative, Bacillus, Actively
C-4 10°1 Proteus mirabilis motile and non-capsulated whitish
C in colour
Gram negative, Bacillus, Actively
C-5 101 Proteus mirabilis motile and non-capsulated whitishin
colour
) : o Gram positive, Motile, Rod shaped
D-5 101 Bacillus tequilensis Spore forming bacteria
Gram negative, Actively motile,
D D-1 101 Proteus vulgaris Non-capsulated, bacillus & shiny
cream colony.
D-5 104 Bacillus subtilis Gram positive, rod shaped whitish
cream
Gram negative, Bacillus, Actively
E-2 10°7 Proteus mirabilis motile and non-capsulated whitishin
E colour
) . : Gram negative, bacillus, motile by
5 104 Providencia spp. peritrichous flagella.
F-6A 103 Enter ococeus faecalis Gram positive, Baci I_I us, facultative
anaerobic.
6B 10-3 Enterococcus faecalis Gram positive, Bacill_us, facultative
F Anaerobic
Gram negative, Bacillus, Actively
F-6C 10-3 Proteus mirabilis motile and non-capsulated, whitish
in colour
_ . Gram positive, Bacillus, gamma-
. G-3 101 Enterococcus facium Hemolytic bacteria
) . Gram positive, Bacillus, gamma-
G-3 1077 Enterococcus facium hemolytic bacteria
Gram negative, Bacillus, Actively
H-1 10-1 Proteus mirabilis motile and non-capsulated, whitish
H in colour
H-3 101 Enterococcus faecalis Gram positive, Bacil!us, facultative
anaerobic
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Results

Tableno.56 showing Kruskal Wallis ANOVA test was used to compare eight

groupswith microbial colony numbers

Groups Mean SD Mean rank H-value p-value
Group A 6.80 4.82 11.50 8.9094 0.2592
Group B 8.00 4.69 14.38
Group C 7.00 3.83 12.13
Group D 13.33 4.16 22.67
Group E 8.00 6.63 13.38
Group F 2.67 2.89 4.83
Group G 13.33 4.16 22.67
Group H 12.67 252 22.50
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Tableno.57 showing pair wise comparisons of eight groups with microbial

colony counts by Mann-Whitney U test

Groups Z-value p-value
GrpAvsGrpB -0.4899 0.6242
GrpAvsGrpC -0.1225 0.9025
GrpAvsGrpD -1.4907 0.1360
GrpAvsGrpE -0.2449 0.8065
GrpAvsGrpF 1.1926 0.2330
GrpAvsGrp G -1.4907 0.1360
GrpAvsGrpH -1.6398 0.1011
GrpBvsGrpC 0.4330 0.6650
GrpBvsGrpD -1.2374 0.2159
GrpBvsGrpE 0.1443 0.8852
GrpBvsGrpF 1.2374 0.2159
GrpBvsGrp G -1.2374 0.2159
GrpBvsGrpH -1.2374 0.2159
GrpCvsGrpD -1.5910 0.1116
GrpCvsGrpE 0.0000 1.0000
GrpCvsGrpF 1.4142 0.1573
GrpCvsGrp G -1.5910 0.1116
GrpCvsGrpH -1.5910 0.1116
GrpDvsGrpE 1.2374 0.2159
GrpDvsGrpF 1.7457 0.0809
GrpDvsGrp G 0.0000 1.0000
GrpDvsGrpH 0.0000 1.0000
GrpEvsGrp F 1.2374 0.2159
GrpEvsGrp G -1.2374 0.2159
GrpEvsGrp H -0.8839 0.3768
GrpFvsGrp G -1.7457 0.0809
GrpFvsGrpH -1.7457 0.0809
GrpGvsGrpH 0.0000 1.0000
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counts
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Test Results of Clostridium difficile:

Table.no.58 showing results of Clostridium difficilein stool samples

Test Performance
: Name of Substance Results characteristics
Testing the Sub- detected P p o of
Method | Sample group Toxin A resence (F) | Reference Reference
fou or B / Absence method method
group (A) Sensitivity* | Specificity**
Al Toxin A P + +
A2 Toxin A P + +
A A3 Toxin B P + +
A4 Toxin A P + +
A5 Toxin B P + +
A6 Toxin A P + +
Bl - A - R
B2 - A - R
B3 - A - N
B
B4 - A - -
B5 - A - R
B6 - A - N
_ Cl Toxin B P + +
Toxic
C2 Toxin A P - -
Culture
c C3 Toxin B P + +
C4 Toxin A P + +
C5 Toxin B P - -
C6 Toxin B P - -
D1 Toxin A P + +
D2 Toxin A P + +
b D3 Toxin A P - -
D4 Toxin B P + +
D5 Toxin B P + +
D6 Toxin A P - -
£ El Toxin A P + +
E2 Toxin A P + +
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E3 Toxin B P +
E4 Toxin A P +
ES Toxin B P +
E6 Toxin A P +
F1 Toxin A P +
F2 Toxin B P +
F3 Toxin B P +
i F4 Toxin A P +
F5 Toxin B P +
F6 Toxin B P +
Gl Toxin A P +
G2 Toxin A P +
G3 Toxin B P +
G4 Toxin A P +
© G5 Toxin B P +
G6 Toxin A P +
H1 Toxin A P +
H2 Toxin A P +
A3 Toxin A P +
i H4 Toxin A P +
H5 Toxin B P +
H6 Toxin A P +

Abbreviations:

*Sengitivity of atest indicates the probability of infection, the test will

be positive

** Specificity isthe probability of not having the infection, the test

will be negative.
+ indicates fair
++ good

+++ very good

++++ excellent
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Test Reaults:

Results

Table.no.59 showing comparison of eight groupswith status of C.Difficille

Groups Toxin A % Toxin B % Total
Group A 2 33.33 4 66.67 6
Group B - - - - -
Group C 1 16.67 5 83.33 6
Group D 3 50.00 3 50.00 6
Group E 4 66.67 2 33.33 6
Group F 2 33.33 4 66.67 6
Group G 4 66.67 2 33.33 6
Group H 5 83.33 1 16.67 6
Total 21 50.00 21 50.00 48
p=0.0001*
*p<0.05
& &
90.00 Q2 Qg
8000 + B g 5 B
© © c o
000 & 8 O @
o
% 60.00 - § §
& 50.00 - 0
40.00 § o e
30.00 |°
5 e
20.00 - 9 =
10.00 ~ |7
OOO T T T T T T T
GroupA GroupB GroupC GroupD GroupE GroupF GroupG Group H
BEToxin A OToxin B

Bar Diagram.no.5 showing comparison of eight groupswith status of C.Difficille
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Table.no.60 showing comparison of eight groupswith status of test results

Groups Absent % Present % Total
Group A 0 0.00 6 100.00 6
Group B - - - - -
Group C 0 0.00 6 100.00 6
Group D 0 0.00 6 100.00 6
Group E 0 0.00 6 100.00 6
Group F 0 0.00 6 100.00 6
Group G 0 0.00 6 100.00 6
Group H 0 0.00 6 100.00 6
Total 6 12.50 42 87.50 48
8 8 8 8 8 8 8
o o o o o o o
= = = = = = =
100.00 - — — — — — — —
90.00 +
80.00 -
(5]
g 70.00 -
S 60.00 -
b
50.00 -
40.00 +
30.00 +
20.00 +
0.00 13 ‘ e ol ol sl s =
GroupA GroupB GroupC GroupD GroupE GroupF Group G GroupH
O Absent O Present

Bar Diagram.no.6 showing comparison of eight groupswith status of test results
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1. Results of gPCR (Quantifying the different bacterial groups):

Tableno.61 showing results of sample matching with respective strain no. &

suspected organisms

Strain. No Sampleis matching with
Group )

(Code name) suspected organisms
MN340241.1 Proteus mirabilis strain

A MT107058.1 Proteus sp. (enterobacteria) strain
0Q607170.1 Enterococcus faecalis strain

B OP741052.1 Acetobacter indonesiensis strain
KF051775.1 Proteus mirabilis strain

C
0OL629241.1 Proteus mirabilis strain
0OP881561.1 Proteus mirabilis strain

D
0Q405515.1 Bacillus subtilis strain
MK578252.1 Proteus mirabilis strain

E
MN340241.1 Providencia sp. starin

F MK571727.1 Enterococcus faecalis strain

G MF369841.1 Enterococcus faecium strain
0Q405595.1 Enterococcus faecalis strain

H KX138516.1 Proteus mirabilis strain
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Results

I nterpretation of the gPCR result:

Results of samples of al the groups are matching with respective strain no &

suspected organisms.

Results of Histo-Pathological findings of the specimens:

The results of the effects of Ayur-probiotic formulation (Bilwaphalasaara
dadhi) on histo-pathological parameters related with Caecum, Anus & Rectum in
Antibiotic (Amoxycillin Trihydrate) induced diarrhoea in Wistar rats are presented
here. On a scale from - to +++, where - stands for no reaction, + for a somewhat
positive reaction, ++ for a definitely positive reaction, and +++ for a highly positive
reaction, histopathological evauations were categorized based on the degree of the

reaction.

Group-A: Specimens of Ano-Rectum

Micr oscopy Al A2 A3 A4 A5 A6
Congestion + + - + + +
Odema - + - + - 3
Haemorrhage - - - - - -
Inflammation + + - + + +
Loss of Intestinal glands - - - - - -
Mucosal Ulcers - - + - - -
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Results

Specimens of Colon:

Microscopy Al A2 A3 A4 A5 A6
Congestion + + - + + +
Odema - - - - - +
Haemorrhage - - - - - -
Inflammation + + - + ++ ++
Loss of Intestinal glands - - - - - -
Mucosal Ulcers - - + - + +

Severe congestion is noted in caecum sample of al the specimens. Mild

oedema & Haemorrhage is observed in caecum sample. Severe inflammation is seen

in both the samples. Loss of Intestinal glands & Mucosal Ulcers were not observed in

any sample.

Group-B: Specimens of Ano-Rectum

Microscopy

Bl

B2

B3

B4

BS

B6

Congestion

++

++

+++

++

Odema

Haemorrhage

Inflammation

++

++

Loss of Intestinal glands

Mucosa Ulcers
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Results

Specimens of Colon:

Microscopy Bl B2 B3 B4 B5 B6
Congestion + + + + + +
Odema + - - + - -
Haemorrhage - - - - - -
I nflammation ++ ++ ++ ++ ++ +
Loss of Intestinal glands - - - - - -
Mucosal Ulcers - - + - - -

Caecal and colonic mild congestion, oedema, ulceration and epithelial

exfoliation in the sample specimens noted. Severe inflammation of the mucosal

membrane of the colon samplesis observed.

Group-C: Specimens of Ano-Rectum:

Microscopy

C1

C2

C3

C4

C5

Co6

Congestion

Odema

Haemorrhage

Inflammation

++

Destruction of Villi

Loss of Intestinal glands

Mucosal Ulcers
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Results

Specimens of Colon:

Microscopy

C1

Cc2

C3

C4

C5

C6

Congestion

Odema

Haemorrhage

Inflammation

Destruction of Villi

Lossof Intestinal glands

Mucosal Ulcers

Moderate caecum & colonic pathology with congestion & inflammation

within the submucosa and the lamina propria.

Group-D: Specimens of Ano-Rectum:

Microscopy D1 D2 | D3 | D4 D5 D6
Congestion + + ++ + + -
Odema - + - - -
Haemorrhage - - - - - -
Inflammation - + - - - -
Destruction of Villi - - - - - -
Loss of Intestinal glands - - - - - -
Mucosa Ulcers - - - - - -
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Results

Specimens of Colon:

Microscopy

D1

D2

D3

D4

D5

D6

Congestion

Odema

Haemorrhage

Inflammation

Destruction of Villi

Lossof Intestinal glands

Mucosal Ulcers

Moderate congestion, minimal haemorrhage and light oedema observed in

both the sample specimens. No significant changes in histology in colon sample

specimens.

Group-E : Specimens of Ano-Rectum:

Microscopy

El

E2

E3

E4

ES

E6

Congestion

Odema

Haemorrhage

Inflammation

Destruction of Villi

Loss of Intestinal glands

Mucosal Ulcers
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Results

Specimens of Colon:

M icr oscopy

El

E2

E3

E4

ES

EG6

Congestion

++

++

Odema

Haemorrhage

Inflammation

Destruction of Villi

Loss of Intestinal glands

Mucosal Ulcers

Severe congestion and mild mild inflammation is observed in both the samples

of specimens.

Group-F: Specimens of Ano-Rectum

Micr oscopy F1 F2 F3 F4 F5 F6

Congestion + + + + + ++
Odema + + .

Haemorrhage

Inflammation + + + + + +
Destruction of Villi - - - - - -
Loss of Intestinal glands + + + + + +
Mucosal Ulcers + + + + + +
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Results

Specimens of Colon:

Microscopy

F1

F2

F3

F4

F5

F6

Congestion

Odema

Haemorrhage

I nflammation

Destruction of Villi

Loss of Intestinal glands

Mucosal Ulcers

Mild to moderate congestion & inflammation is observed in both the samples.

Mild oedema s seen in ano-rectal samples of the specimen.

Group-G: Specimens of Ano-Rectum:

Microscopy

Gl

G2

G3

G4

G5

G6

Congestion

++

Odema

Haemorrhage

Inflammation

++

Loss of Intestinal glands

Mucosal Ulcers
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Results

Specimens of Colon:

Microscopy

Gl

G2

G3

G4

G5

G6

Congestion

Odema

Haemorrhage

Inflammation

Loss of Intestina glands

Mucosal Ulcers

Mild to moderate congestion is observed in both the sample specimens. Mild

inflammation is only observed in ano-rectal specimens of all samples.

Group-H: Specimens of Ano-Rectum:

Microscopy

H1

H2

H3

H4

HS

H6

Congestion

++

Odema

Haemorrhage

I nflammation

Lossof Intestinal glands

Mucosal Ulcers
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Results

Specimens of Colon:

Microscopy H1 | H2 | H3 | H4 | H5 | H6

Congestion + + - - + +

Odema - - - - -

Haemorrhage - - - - - -

Inflammation + - - - + +

Loss of Intestinal glands - - - - - -

Mucosal Ulcers - - - - -

Mild to moderate congestion & inflammation is observed in both the samples.

No significant histo-pathological changes are seen in this group.
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Results

Results of Ano-Rectal Specimen samples of experimental animals:

Table.no.62 showing comparison of eight groupswith status of Congestion

No M oder ately Clearly Intensely
Groups _ % N % N % N % | Total
reaction positive positive positive
Gr A 1 16.67 5 83.33 0 0.00 0 0.00 6
GrB 1 16.67 1 16.67 2 33.33 2 3333| 6
GrC 0 0.00 6 100.00f O 0.00 0 0.00 6
GrD 1 16.67 4 66.67 1 16.67 0 0.00 6
GrE 1 16.67 4 66.67 1 16.67 0 0.00 6
Gr F 0 0.00 5 83.33 1 16.67 0 0.00 6
Gr G 1 16.67 4 66.67 1 16.67 0 0.00 6
GrH 0 0.00 5 83.33 1 16.67 0 0.00 6
Total 5 10.42 34 70.83 7 14.58 2 4.17 48
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Results

Table.no.63 showing comparison of eight groups with status of Congestion by

Kruskal WallisANOVA

Group Median Mean rank H-value p-value
Gr A 1.00 19.25 6.8820 0.4410
GrB 2.00 34.42
Gr C 1.00 22.50
GrD 1.00 22.67
Gr E 1.00 22.67
Gr F 1.00 25.92
Gr G 1.00 22.67
GrH 1.00 25.92
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Results

Tableno.64 Mann-Whitney U test pairwise comparisons of eight groups with

Congestion status

Groups Z-value p-value
GrpAvsGrpB -1.5212 0.1282
GrpAvsGrpC -0.4003 0.6889
GrpA vsGrpD -0.3203 0.7488
GrpAvsGrpE -0.3203 0.7488
GrpAvsGrpF -0.8006 0.4233
GrpAvsGrp G -0.3203 0.7488
Grp A vsGrpH -0.8006 0.4233
GrpBvsGrpC 1.3611 0.1735
GrpB vsGrpD 1.2810 0.2002
GrpBvsGrpE 1.2810 0.2002
GrpBvsGrpF 1.1209 0.2623
GrpBvsGrp G 1.2810 0.2002
GrpBvsGrpH 1.1209 0.2623
GrpCvsGrpD 0.0000 1.0000
GrpCvsGrpE 0.0000 1.0000
GrpCvsGrpF -0.4003 0.6889
GrpCvsGrp G 0.0000 1.0000
GrpCvsGrpH -0.4003 0.6889
GrpDvsGrpE 0.0000 1.0000
GrpD vsGrp F -0.3203 0.7488
GrpDvsGrp G 0.0000 1.0000
GrpD vsGrpH -0.3203 0.7488
GrpEvsGrp F -0.3203 0.7488
GrpEvsGrp G 0.0000 1.0000
Grp EvsGrp H -0.3203 0.7488
GrpFvsGrp G 0.3203 0.7488
GrpFvsGrpH 0.0000 1.0000
GrpGvsGrpH -0.3203 0.7488
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Bar Diagram.no.7 showing comparison of eight groupswith status of Congestion
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Results

Table.no.65 showing comparison of eight groupswith status of Odema

NoO M oderate Clearly I ntensel
Groups reaction & l.x & positive & y % | Totd
positive positive
Gr A 4 66.67 2 33.33 0 0.00 0 0.00 6
GrB 5 83.33 1 16.67 0 0.00 0 0.00 6
GrC 6 100.0 0 0.00 0 0.00 0 0.00 6
GrD 5 83.33 1 16.67 0 0.00 0 000| 6
GrE 6 100.0 0 0.00 0 0.00 0 0.00 6
Gr F 4 66.67 2 33.33 0 0.00 0 000| 6
GrG 6 100.0 0 0.00 0 0.00 0 0.00 6
Gr H 6 100.0 0 0.00 0 0.00 0 000| 6
Total 42 87.50 6 12.50 0 0.00 0 0.00| 48

Table.no.66 Comparison of eight groupswith status of Odema by Kruskal Wallis

ANOVA

Groups Median Mean rank H-value p-value
Gr A 0.00 29.50 8.2060 0.3150
Gr B 0.00 25.50
Gr C 0.00 21.50
Gr D 0.00 25.50
Gr E 0.00 21.50
Gr F 0.00 29.50
Gr G 0.00 21.50
GrH 0.00 21.50
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Results

Tableno.67 Mann-Whitney U test pairwise comparisons of eight groups with

Odema status

Groups Z-value p-value
GrpAvsGrpB 0.4003 0.6889
GrpAvsGrpC 0.8807 0.3785
GrpAvsGrpD 0.4003 0.6889
GrpAvsGrpE 0.8807 0.3785
GrpAvsGrpF 0.0801 0.9362
GrpAvsGrpG 0.8807 0.3785
GrpAvsGrpH 0.8807 0.3785
GrpBvsGrpC 0.4003 0.6889
GrpBvsGrpD -0.0801 0.9362
GrpBvsGrpE 0.4003 0.6889
GrpBvsGrpF -0.4003 0.6889
GrpBvsGrp G 0.4003 0.6889
GrpBvsGrpH 0.4003 0.6889
GrpCvsGrpD -0.4003 0.6889
GrpCvsGrpE 0.0000 1.0000
Grp CvsGrpF -0.8807 0.3785
GrpCvsGrp G 0.0000 1.0000
GrpCvsGrpH 0.0801 0.9362
GrpDvsGrpE 0.4003 0.6889
GrpDvsGrpF -0.4003 0.6889
GrpDvsGrp G 0.4003 0.6889
GrpDvsGrpH 0.4003 0.6889
GrpEvsGrpF -0.8807 0.3785
GrpEvsGrp G 0.0000 1.0000
GrpEvsGrp H 0.0801 0.9362
GrpFvsGrp G 0.8807 0.3785
GrpFvsGrpH 0.8807 0.3785
GrpGvsGrpH 0.0801 0.9362

Page 160



Results

8
o
=
100.00
90.00 4 g 8 8
& % 8
80.00 -
R R
70.00 - 8 8
o — _ _
2 2
& 60.00 -+ 8
:
50.00 +
40.00 + 3 8
8 8
30.00 +
o R o Q L Q R R ol IR R
2000 3 <3 I DI N Y & g
10.00 -
8 sli& LlliBIELEBITEBIIBsIIE
; | o o o o o O o
0.00 S°, sU=g ‘ A= ‘ S
GroupA GroupB GroupC GroupD GroupE GroupF Group G Group H
B No reaction O Moderately positive
OClearly positive O Intensely positive

Bar Diagram.no.8 showing comparison of eight groupswith status of Odema
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Results

Table.no.68 showing comparison of eight groupswith status of Haemorrhage

I ntensel
No M oder atel Clearly
Groups . % o % o % y % | Total
reaction y positive positive -
positive
Group A 6 100.0 0 0.00 0 0.00 0 0.00 6
Group B 5 83.33 1 16.67 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6
Total 47 97.92 1 2.08 0 0.00 0 0.00 48

Table.no.69 showing comparison of eight groups with status of Haemorrhage by

Kruskal WallisANOVA

Groups | Median Mean rank H-value p-value
Gr A 0.00 24.00 7.0000 0.4290
GrB 0.00 28.00
GrC 0.00 24.00
Gr D 0.00 24.00
Gr E 0.00 24.00
Gr F 0.00 24.00
GrG 0.00 24.00
GrH 0.00 24.00
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Results

Tableno.70 Mann-Whitney U test pairwise comparisons of eight groups with

Haemorrhage status

Groups Z-value p-value
GrpAvsGrpB -0.4003 0.6889
GrpAvsGrpC -0.0801 0.9362
GrpAvsGrpD -0.0801 0.9362
GrpAvsGrpE -0.0801 0.9362
GrpAvsGrpF 0.0801 0.9362
GrpAvsGrp G -0.0801 0.9362
GrpAvsGrpH -0.0801 0.9362
GrpBvsGrpC 0.4003 0.6889
GrpBvsGrpD 0.4003 0.6889
GrpBvsGrpE 0.4003 0.6889
GrpBvsGrp F 0.4003 0.6889
GrpB vsGrp G 0.4003 0.6889
GrpBvsGrpH 0.4003 0.6889
Grp CvsGrpD 0.0801 0.9362
GrpCvsGrpE 0.0000 1.0000
GrpCvsGrp F 0.0801 0.9362
GrpCvsGrp G 0.0000 1.0000
GrpCvsGrpH 0.0801 0.9362
GrpDvsGrpE -0.0801 0.9362
GrpDvsGrpF 0.0801 0.9362
GrpDvsGrp G -0.0801 0.9362
GrpDvsGrpH -0.0801 0.9362
GrpEvsGrp F 0.0801 0.9362
GrpEvsGrp G 0.0000 1.0000
GrpEvsGrpH 0.0801 0.9362
GrpFvsGrp G -0.0801 0.9362
GrpFvsGrpH -0.0801 0.9362
GrpGvsGrpH 0.0801 0.9362
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Results

Table.no.71 showing comparison of eight groupswith status of I nflammation

Clearl Intensdl
Groups NO. % Mode_rgtel % y % y % Total
reaction y positive positi -
positive
ve

GrAOUp 1 16.67 5 8333 | O 0.00 0 0.00 6
Grg“p 1 | 1667 4 6667 | 1 |1667| 0O 000 | 6
Grg“p 3 50.00 2 3333 | 1 | 1667 0 000 | 6
Grg“p 4 66.67 2 3333 | 0 0.00 0 0.00 6
Grg“p 4 66.67 2 3333 | 0 0.00 0 0.00 6
Grg“p 1 | 1667 4 6667 | 1 | 1667| 0 000 | 6
Grg“p 1 16.67 4 6667 | 1 | 16.67 0 0.00 6
Grﬁ“p 3 50.00 3 50.00 0.00 0 0.00 6
Total 18 | 3750 26 5417 | 4 | 833 0 000 | 48

Table.no.72 showing comparison of eight groups with status of Inflammation by

Kruskal WallisANOVA

Groups Median Mean rank H-value p-value
Group A 1.00 27.83 9.6720 0.2080
Group B 1.00 30.33
Group C 0.50 23.00
Group D 0.00 16.83
Group E 0.00 16.83
Group F 1.00 30.33
Group G 1.00 30.33
Group H 0.50 20.50
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Results

Table.no.73 showing pair wise comparisons of eight groups with status of

Inflammation by Mann-Whitney U test

Groups Z-value p-value
GrpAvsGrpB -0.3203 0.7488
GrpAvsGrpC 0.4804 0.6310
GrpA vsGrpD 1.3611 0.1735
GrpAvsGrpE 1.3611 0.1735
GrpAvsGrpF -0.3203 0.7488
GrpAvsGrp G -0.3203 0.7488
GrpAvsGrpH 0.8807 0.3785
GrpBvsGrpC 0.7206 0.4712
GrpBvsGrpD 1.5212 0.1282
GrpBvsGrpE 15212 0.1282
GrpBvsGrp F -0.0801 0.9362
GrpBvsGrp G -0.0801 0.9362
GrpBvsGrpH 1.1209 0.2623
GrpCvsGrpD 0.5604 0.5752
GrpCvsGrpE 0.5604 0.5752
GrpCvsGrp F -0.7206 0.4712
GrpCvsGrp G -0.7206 0.4712
GrpCvsGrpH 0.1601 0.8728
GrpDvsGrpE -0.0801 0.9362
GrpDvsGrpF -1.5212 0.1282
GrpDvsGrp G -1.5212 0.1282
GrpDvsGrpH -0.4003 0.6889
GrpEvsGrpF -1.5212 0.1282
GrpEvsGrp G -1.5212 0.1282
Grp EvsGrp H -0.4003 0.6889
GrpFvsGrp G -0.0801 0.9362
GrpFvsGrpH 1.1209 0.2623
GrpGvsGrpH 1.1209 0.2623
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Results

Table.no.74 showing comparison of eight groups with status of Loss of Intestinal

glands
No M oder ately Clearly Intensely
Groups . % o % o % o % | Total
reaction positive positive positive
Group A 6 100.0 0 0.00 0 0.00 0 0.00 6
Group B 6 100.0 0 0.00 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6
Total 48 100.0 0 0.00 0 0.00 0 0.00 48
Table.no.75 showing comparison of eight groupswith status of Mucosal Ulcers
Groups Nq % Modgrgtely % Clgqu % Intep_sely % |Total
reaction positive positive positive
Group A 6 100.0 0 0.00 0 0.00 0 0.00 6
Group B 6 100.0 0 0.00 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6
Total 48 100.0 0 0.00 0 0.00 0 0.00 48
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Results

Table.no.76 showing comparison of eight groups with status of Destruction of

Villi
No Moder ately Clearly Intensely
Groups . % o % . % o % |Total
reaction positive positive positive
Group A 6 100.0 0 0.00 0 0.00 0 000 | 6
Group B 6 100.0 0 0.00 0 0.00 0 000 | 6
Group C 6 100.0 0 0.00 0 0.00 0 000 | 6
Group D 6 100.0 0 0.00 0 0.00 0 000 | 6
Group E 6 100.0 0 0.00 0 0.00 0 000 | 6
Group F 6 100.0 0 0.00 0 0.00 0 000 | 6
Group G 6 100.0 0 0.00 0 0.00 0 000 | 6
Group H 6 100.0 0 0.00 0 0.00 0 000 | 6
Total 48 100.0 0 0.00 0 0.00 0 0.00 | 48
Colon specimens:
Table.no.77 showing comparison of eight groupswith status of Congestion
I ntensel
Groups No_ % Mode_rz_itel % C'e?‘f'y % y % | Total
reaction y positive positive )
positive
Group A 1 16.67 5 83.33 0 0.00 0 0.00 6
Group B 0 0.00 5 83.33 0 0.00 1 16.67 6
Group C 0 0.00 6 100.00 0 0.00 0 0.00 6
Group D 2 33.33 3 50.00 1 16.67 0 0.00 6
Group E 1 16.67 3 50.00 2 33.33 0 0.00 6
Group F 0 0.00 6 100.00 0 0.00 0 0.00 6
Group G 0 0.00 6 100.00 0 0.00 0 0.00 6
Group H 2 33.33 4 66.67 0 0.00 0 0.00 6
Tota 6 12.50 38 79.17 3 6.25 1 208 | 48
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Results

Table.no.78 showing comparison of eight groups with status of Congestion by

Kruskal WallisANOVA

Groups Median Mean rank H-value p-value
Group A 1.00 21.83 6.0180 0.5380
Group B 1.00 29.25
Group C 1.00 25.50
Group D 1.00 21.58
Group E 1.00 28.67
Group F 1.00 25.50
Group G 1.00 25.50
Group H 1.00 18.17
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Results

Tableno.79 Mann-Whitney U test pairwise comparisons of eight groups with

Congestion status

Groups Z-value p-value
GrpAvsGrpB -0.8006 0.4233
GrpAvsGrpC -0.4003 0.6889
GrpAvsGrpD 0.0000 1.0000
GrpAvsGrpE -0.7206 0.4712
GrpAvsGrpF -0.4003 0.6889
GrpAvsGrp G -0.4003 0.6889
Grp A vsGrpH 0.4003 0.6889
GrpBvsGrpC 0.4003 0.6889
GrpBvsGrpD 0.8006 0.4233
GrpBvsGrpE 0.0000 1.0000
GrpBvsGrpF 0.4003 0.6889
GrpBvsGrp G 0.4003 0.6889
GrpBvsGrpH 1.2010 0.2298
GrpCvsGrpD 0.4003 0.6889
GrpCvsGrpE -0.4003 0.6889
GrpCvsGrpF 0.0801 0.9362
GrpCvsGrp G 0.0801 0.9362
GrpCvsGrpH 0.8807 0.3785
GrpDvsGrpE -0.6405 0.5218
GrpDvsGrpF -0.4003 0.6889
GrpDvsGrp G -0.4003 0.6889
GrpD vsGrpH 0.2402 0.8102
GrpEvsGrp F 0.4003 0.6889
GrpEvsGrp G 0.4003 0.6889
GrpEvsGrpH 1.0408 0.2980
GrpFvsGrp G -0.0801 0.9362
GrpFvsGrpH 0.8807 0.3785
GrpGvsGrpH 0.8807 0.3785
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Table.no.80 showing comparison of eight groupswith status of Odema

Results

Groups No. % Mode.r.ately % CIeIaTIy % Inte.n.sely % | Total
reaction positive positive positive
Group A 5 83.33 1 16.67 0 0.00 0 0.00| 6
Group B 4 66.67 2 33.33 0 0.00 0 0.00| 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group D 5 83.33 1 16.67 0 0.00 0 0.00| 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group F 4 66.67 2 33.33 0 0.00 0 0.00| 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00| 6
Tota 42 87.50 6 12.50 0 0.00 0 0.00| 48

Table.no.81showing comparison of eight groups with status of Odema by

Kruskal WallisANOVA

Groups | Median Mean rank H-value p-value
Gr A 0.00 25.50 8.2060 0.3150
GrB 0.00 29.50
GrC 0.00 21.50
GrD 0.00 25.50
Gr E 0.00 21.50
GrF 0.00 29.50
GrG 0.00 21.50
Gr H 0.00 21.50
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Table.no.82 Mann-Whitney U test was used to compare the status of eight

groupswith Odema

Groups Z-value p-value
GrpAvsGrpB -0.4003 0.6889
GrpAvsGrpC 0.4003 0.6889
GrpA vsGrpD -0.0801 0.9362
GrpAvsGrpE 0.4003 0.6889
GrpAvsGrpF -0.4003 0.6889
GrpAvsGrp G 0.4003 0.6889
Grp A vsGrpH 0.4003 0.6889
GrpBvsGrpC 0.8807 0.3785
GrpBvsGrpD 0.4003 0.6889
GrpBvsGrp E 0.8807 0.3785
GrpBvsGrp F -0.0801 0.9362
GrpBvsGrp G 0.8807 0.3785
GrpBvsGrpH 0.8807 0.3785
GrpCvsGrp D -0.4003 0.6889
GrpCvsGrpE 0.0801 0.9362
GrpCvsGrpF -0.8807 0.3785
GrpCvsGrp G 0.0801 0.9362
GrpCvsGrpH -0.0801 0.9362
GrpDvsGrpE 0.4003 0.6889
GrpDvsGrpF -0.4003 0.6889
GrpDvsGrp G 0.4003 0.6889
GrpD vsGrpH 0.4003 0.6889
GrpEvsGrp F -0.8807 0.3785
GrpEvsGrp G -0.0801 0.9362
GrpEvsGrpH -0.0801 0.9362
GrpFvsGrp G 0.8807 0.3785
GrpFvsGrpH 0.8807 0.3785
GrpGvsGrpH -0.0801 0.9362
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Table.no 83. showing comparison of eight groupswith status of Haemorrhage

Clearl
Groups N(? % Modej*rfately % y _ % Inte.n-sely % | Total
reaction positive positiv positive
e

Group A 6 100.0 0 0.00 0 0.00 0 000| 6
Group B 5 83.33 1 16.67 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 000 | 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 000| 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6

Total 47 97.92 1 2.08 0 0.00 0 0.00 | 48

Table.no.84 showing comparison of eight groups with status of Haemorrhage by

Kruskal Wallis ANOVA

Groups | Median | Meanrank H-value | p-value
Gr A 0.00 24.00 7.0000 0.4290
GrB 0.00 28.00
GrC 0.00 24.00
Gr D 0.00 24.00
GrE 0.00 24.00
Gr F 0.00 24.00
Gr G 0.00 24.00
GrH 0.00 24.00
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Table.no.85 The Mann-Whitney U test for pairwise comparisons of eight groups

with Haemorrhage status

Groups Z-value p-value
GrpAvsGrpB -0.4003 0.6889
GrpAvsGrpC -0.0801 0.9362
GrpAvsGrpD -0.0801 0.9362
GrpAvsGrpE -0.0801 0.9362
GrpAvsGrpF 0.0801 0.9362
GrpAvsGrpG -0.0801 0.9362
GrpAvsGrpH -0.0801 0.9362
GrpBvsGrpC 0.4003 0.6889
GrpBvsGrpD 0.4003 0.6889
GrpBvsGrpE 0.4003 0.6889
GrpBvsGrpF 0.4003 0.6889
GrpB vsGrp G 0.4003 0.6889
GrpBvsGrpH 0.4003 0.6889
GrpCvsGrpD 0.0801 0.9362
GrpCvsGrpE 0.0801 0.9362
GrpCvsGrpF 0.0801 0.9362
GrpCvsGrp G 0.0801 0.9362
GrpCvsGrpH -0.0801 0.9362
GrpDvsGrpE -0.0801 0.9362
GrpDvsGrpF 0.0801 0.9362
GrpDvsGrp G -0.0801 0.9362
GrpDvsGrpH -0.0801 0.9362
GrpEvsGrp F 0.0801 0.9362
GrpEvsGrp G -0.0801 0.9362
GrpEvsGrpH -0.0801 0.9362
GrpFvsGrp G -0.0801 0.9362
GrpFvsGrpH -0.0801 0.9362
GrpGvsGrpH -0.0801 0.9362
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Table.n0.86 showing comparison of eight groupswith status of I nflammation

Groups NO. % M ode.r.ately % Clelarly % ! nte.n.sely % Total
reaction positive positive positive
Group A 1 16.67 3 50.00 33.33 0 0.00 6
Group B 0 0.00 1 16.67 83.33 0 0.00 6
Group C 2 33.33 4 66.67 0.00 0 0.00 6
Group D 3 50.00 3 50.00 0.00 0 0.00 6
Group E 0 0.00 6 100.00 0.00 0 0.00 6
Group F 1 16.67 5 83.33 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0.00 0 0.00 6
Group H 3 50.00 3 50.00 0.00 0 0.00 6
Tota 16 33.33 25 52.08 14.58 0 0.00 48

Table.no.87 showing comparison of eight groups with status of Inflammation by

Kruskal WallisANOVA

Groups Median Mean rank H-value p-value
Group A 1.00 30.92 26.4730 0.0001*
Group B 2.00 42.33
Group C 1.00 22.17
Group D 0.50 18.75
Group E 1.00 29.00
Group F 1.00 25.58
Group G 0.00 8.50
Group H 0.50 18.75

*P<0.05
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Table.no.88 Mann-Whitney U test was used to comparethe level of inflammation

in eight groups

Groups Z-value p-value
GrpAvsGrpB -1.4412 0.1495
GrpAvsGrpC 1.0408 0.2980
GrpAvsGrpD 1.3611 0.1735
GrpAvsGrpE 0.4003 0.6889
GrpAvsGrpF 0.7206 0.4712
GrpAvsGrp G 2.3219 0.0202*
Grp A vsGrpH 1.3611 0.1735
GrpBvsGrpC 2.4820 0.0131*
GrpB vsGrp D 2.5621 0.0104*
GrpB vsGrpE 2.3219 0.0202*
GrpBvsGrp F 2.4019 0.0163*
GrpBvsGrp G 2.8022 0.0051*
GrpBvsGrpH 2.5621 0.0104*
GrpCvsGrp D 0.4003 0.6889
GrpCvsGrpE -0.8807 0.3785
GrpCvsGrpF -0.4003 0.6889
GrpCvsGrp G 1.8415 0.0656
GrpCvsGrpH 0.4003 0.6889
GrpDvsGrpE -1.3611 0.1735
GrpDvsGrpF -0.8807 0.3785
GrpDvsGrp G 1.3611 0.1735
GrpD vsGrpH -0.0801 0.9362
GrpEvsGrpF 0.4003 0.6889
GrpEvsGrp G 2.8022 0.0051*
GrpEvsGrpH 1.3611 0.1735
GrpFvsGrp G 2.3219 0.0202*
GrpFvsGrpH 0.8807 0.3785
GrpGvsGrpH -1.3611 0.1735

*P<0.05
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Table.no.89 showing comparison of eight groupswith status of Mucosal Ulcers

crous o | | "ot | v | et T oo [l 0 [raa
Group A 4 66.67 2 33.33 0 0.00 0 0.00 6
Group B 5 83.33 1 16.67 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6
Totd 45 93.75 3 6.25 0 0.00 0 0.00 | 48

Table.n0.90 showing comparison of eight groups with status of Mucosal Ulcers

by Kruskal WallisANOVA

Groups | Median Mean rank H-value | p-value
Gr A 0.00 31.00 10.7930 0.1480
Gr B 0.00 27.00
GrC 0.00 23.00
GrD 0.00 23.00
GrE 0.00 23.00
GrF 0.00 23.00
GrG 0.00 23.00
GrH 0.00 23.00
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Tableno.91 Mann-Whitney U test was used to compare the status of eight

groupswith Mucosal Ulcers

Groups Z-value p-value
GrpAvsGrpB 0.4003 0.6889
GrpAvsGrpC 0.8807 0.3785
GrpAvsGrpD 0.8807 0.3785
GrpAvsGrpE 0.8807 0.3785
GrpAvsGrpF 0.8807 0.3785
GrpAvsGrpG 0.8807 0.3785
Grp A vsGrpH 0.8807 0.3785
GrpBvsGrpC 0.4003 0.6889
GrpBvsGrpD 0.4003 0.6889
GrpBvsGrpE 0.4003 0.6889
GrpBvsGrpF 0.4003 0.6889
GrpB vsGrp G 0.4003 0.6889
GrpBvsGrpH 0.4003 0.6889
GrpCvsGrpD -0.0801 0.9362
GrpCvsGrpE 0.0801 0.9362
GrpCvsGrpF 0.0801 0.9362
GrpCvsGrp G -0.0801 0.9362
GrpCvsGrpH -0.0801 0.9362
GrpDvsGrpE 0.0801 0.9362
GrpDvsGrpF 0.0801 0.9362
GrpDvsGrp G -0.0801 0.9362
GrpD vsGrpH -0.0801 0.9362
GrpEvsGrpF -0.0801 0.9362
GrpEvsGrp G -0.0801 0.9362
GrpEvsGrpH -0.0801 0.9362
GrpFvsGrp G -0.0801 0.9362
GrpFvsGrpH -0.0801 0.9362
GrpGvsGrpH 0.0801 0.9362
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Table.n0.92 showing comparison of eight groups with status of Loss of I ntestinal

glands
Groups NO. % M odejr.ately % Cle.arly % ! nteh?dy % | Total
reaction positive positive positive

Group A 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group B 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00, 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00| 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00, 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00| 6

Tota 48 100.0 0 0.00 0 0.00 0 0.00| 48

Table.n0.93 showing comparison of eight groups with status of Destruction of

Villi
Groups N? % Mode.rfattely % Cle-afly % Inteh.sely % |Total
reaction positive positive positive

Group A 6 100.0 0 0.00 0 0.00 0 0.00 6
Group B 6 100.0 0 0.00 0 0.00 0 0.00 6
Group C 6 100.0 0 0.00 0 0.00 0 0.00 6
Group D 6 100.0 0 0.00 0 0.00 0 0.00 6
Group E 6 100.0 0 0.00 0 0.00 0 0.00 6
Group F 6 100.0 0 0.00 0 0.00 0 0.00 6
Group G 6 100.0 0 0.00 0 0.00 0 0.00 6
Group H 6 100.0 0 0.00 0 0.00 0 0.00 6

Tota 48 100.0 0 0.00 0 0.00 0 0.00 | 48
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Figure.no.7 Photomicrograph of a section of wall of the Ano-Rectum &
Caecum of the control group (Normal), showing normal sub-mucosa with
Brunner’s gland, mucosa & tall cylindrical willi with goblet cells. Severe
congestion is noted in caecum sample of all the specimens. Mild oedema &
Haemorrhage is observed in caecum sample. Severe inflammation is seen in
both the samples. Loss of Intestinal glands & Mucosal Ulcers were not
observed in any sample.

Figure.no.8 Photomicrograph of a section of wall of the Ano-Rectum and
Caecal of the disease group, showing colonic mild congestion, oedema,
ulceration and epithelial exfoliation in the sample specimens noted. Severe
inflammation of the mucosal membrane of the colon samplesis observed.
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Figure.no.9 Photomicrograph of a section of wall of the Ano-Rectum &
Caecum of the curd group, showing moderate caecum & colonic pathology
with congestion & inflammation within the sub mucosa and the lamina

Figure.no.10 Photomicrograph of a section of wall of the Ano-Rectum of the
BPM (Bilwaphala majja) group, showing moderate congestion, minimal
haemorrhage and light oedema observed in both the sample specimens. No
significant changesin histology in colon sample specimens.

Figure.no.11 Photomicrograph of a section of wall of the Ano-Rectum of the
Standard group, showing severe congestion & mild inflammation is observed
in both the samples of specimens.
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Figure.no.12 Photomicrograph of a section of wall of the Ano-Rectum of the
test drug group, showing mild to moderate congestion & inflammation is
observed in both the samples. Mild oedema is seen in ano-rectal samples of
the snecimen.

Figure.no.13 Photomicrograph of a section of wall of the Ano-Rectum of the
Standard (Antibiotic + Sporlac) group, showing mild to moder ate congestion
is observed in both the sample specimens. Mild inflammation is only
observed in ano-rectal specimens of all samples.

Figure.no.14 Photomicrograph of a section of wall of the Ano-Rectum of the
Prophylactic (Antibiotic +Ayur-Probiotic) group, showing mild to moderate
congestion & inflammation is observed in both the samples. No significant
histo-pathological changes are seen in this group.
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DISCUSSION

About 5-30% of individuals get antibiotic-associated diarrhoea (AAD),
either at the beginning of their antibiotic medication or for as long as two

months after it has ended®® 1% 191,

Amoxicillin is known to induce dys-microbism by altering the microbial

flora of the gut, which leads to observable intestinal inflammation®*?,

It iswell recognized that antibiotics can change the delicate balance of the
gut microbiota, allowing harmful organisms like Clostridium difficile to

colonize.

In the present study, the Ayur-probiotic's ability to counteract the effects of

amoxicillin directly affected the degree of dys-microbism.

Apakwa bilwaphala majja (un-ripened bael fruit pulp) is one of the popular
ingredients used in many Ayurvedic formulations with wide range of
indications. It possesses a substantial amount of mucilage, which acts as a
demulcent and is effective in treating chronic diarrhoeal illnesses.
Furthermore, fruit's role in treating diarrhoea and dysentery is mentioned

in the British Pharmacopoeia®®.

The pharmacological activities of apakwa bilwaphala majja are attributed
to its wide range of phyto-constituents which include polyphenols,
coumarins, tannins, alkaloids, phenolic acids, organic acids, flavonoids,

tocopherols and carotenes™”.
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The raw form (Bilwa pahalasaara dadhi) is prone to spoil quickly in its

fresh state. Therefore, the formulation was freeze dried (lyophilized).

Phyto-chemical properties of lyophilized bilwaphala saara dadhi with
water and alcohol extract shown the presence of carbohydrate, reducing
sugar, alkaloids and tannins. Physico-chemical properties of lyophilized
bilwaphala saara dadhi of the sample with 0.5% agqueous extract shows

the highest percentage of loss on drying of 11.706 % & ash of 5.732%.

The combination of curd and apakwa bilwaphala majja (un-ripened bael
fruit pulp) was subjected for lyophilization technique. Presence of viable
probiotic organisms depends on the quantity of apakwa bilwaphala majja

in Ayur-probiotic.

The quantity selected from 50gm to 6gm by reducing half every time and
assessment of viable organisms showed “No Growth”. This may be due to
presence of optimum quantity of phyto-chemicas and Bilwa has

Krimighna and graahi in nature as per Ayurvedic classical text.

A maximum viable probiotic organism seen in 100: 3 ratios is 5x10* CFU

(Colony Forming Units).

The lyophilized sample was creamy white with milky odour, sour and was
coarse in texture. Presence of carbohydrates, proteins, alkaloids and
tannins in Ayur-probiotic formulation indicate the thermo-liable

compounds are seen after lyophilization process.
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On Water Intake:

% Group-B animals has shown significantly less in water intake when
compared to Group-D, E, F, G & H (P<0.001). There was a relative
decrease in water intake till 14th day (p<0.05) in al the groups observed
but after the 21st day gradual increase was seen. Group-D (ie, Bilwa phala
majja) showed increase in water intake when compared to Group- E, F, G

& H (p<0.001)
On Food Intake:

% All the eight animal groups have shown relative food intake till 30th day
(P<0.01). Significant reduction in food intake was seen till 21st day later

gradual increase in food intake was found in Group-A (P<0.05).
On Body Weight:

% The Group-A (ie, Amoxicillin) Showed less increase in relative body
weight when compared to other Groups, may be due to antibiotic induced

diarrhoeatill 30™ day.

X/
°

Group-B, C, G & H did not exhibit significant body weight gain till 30™
day. However, the Group-D (ie, Bilwa phaa maja) showed drastic
reduction of weight (27.47%) from 7th to 14th day and gradual increase in
weight seen till 30th day. Group-E & F shows no significant difference

from 7™ to 14™ day but after 14™ day relative increase was seen.

Body weight results revealed that antibiotic induced diarrhoea
significantly (p<0.05) decreased in body weight in Wistar rats of Group-B

as compared with other groups. In Group-F, body weight increased
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significantly (p<0.05) that received Ayur-Probiotics & Group-H as

compared with Control Group-B & Group-A.

The non-significant due to the efficacy of the two provided products,
values can be explained. ie, curd & apakwa bilwaphala majja can alter the
microbiome of the intestines and subtly affect how quickly nutrients are
absorbed. Thus, in spite of eating an average quantity of food, the animals
lost weight, just like the control group. It is possible to link the
experimental intervention directly to this result. In comparison to the
Control Group-B, Groups-F had a higher feed conversion ratio.
Additionally, the quantity of food that was consumed was equivalent
among groups and within physiological criteria.

e The FCR (Food Consumption Rate) for Group-E was adverse. It may be
said that the probiotic given after the antibiotic therapy was stopped, did not
have the desired impact when compared to other groups, who consumed
roughly the same amount of food. Changing the gut flora might cause

digestion issues in experimental animals.
On stool observation of animalswith special referenceto diarrhoea:

+ Stool examination of all rats except Group-B (Control) showed watery

diarrhoea on administration of amoxicillin after 7" day onwards.

% On 31% day, during dissection of Group-C (Curd) animals, intestine of all
the sacrificed animals shown more gaseous contents because of curd

consumption.
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¢ Intestine of sacrificed animals of Group-B & E, shown gaseous content

because of Amoxicillin.

% Intestine of sacrificed animals of Group-H (Ayur-probiotic), shown hard

and well-formed stool.

On Microbiological Parameters:

On Microbial Colony Count:

+«+ Microbial colony count of probiotic organisms was done by serial dilution

method. In 10" dilution, the control Group (B), Group-D (apakwa
bilwaphala majja) and Group-G (Amoxicillin+Sporlac) showed less count

of probiotic organisms.

Group-C (Curd) showed moderate count but Group-H (Ayur-probiotic)
showed optimal count of probiotic organisms. This protects the microbial

flora of the intestine by its classical properties.

On Clostridium difficile(CD) T oxin assessment:

All the groups, except Group-B (Control) (P<0.0001) showed presence of
C.difficile toxin in stool specimens. It may be due to the presence of
amoxicillin induced diarrhoeain other groups.

A positive finding of C. difficile bacteria toxin denotes the presence of the
bacteria in the gastrointestinal tract. Negative test findings for the toxin
and bacteria could indicate that a bacterium besides C. difficile is to blame

for the symptoms of diarrhoea and other ailments.
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e OnthegPCR result:

* (PCR showed quantifying the different bacterial groupsin all experimental

groups such as Enterococcus faecalis, Bacillus subtilis & other organisms.

¢ Results of samples of al the groups are matching with respective strain no
& suspected organisms.

e On Histo-Pathological parameters:

On Ano-Rectal samples:

% There was no significant improvement observed between the groups in the
histo-pathological results of the ano-rectal samples of animals in relation
to congestion, oedema, haemorrhage, inflammation and loss of intestinal

glands.

On Colon (Caecum) samples:

o,

% There was no significant improvement observed between the groups in the
histo-pathological results of the caecum samples of animals in relation to
congestion, oedema, haemorrhage, destruction of villi and mucosal ulcers
except inflammation (P<0.0001).

+ There was significant decrease in inflammation of caecum samples seen in
the groups-C, D, E, F, G & H when compared to Group-B (control)
(P<0.01) and Group-G (ie, Amoxicillin + Sporlac).

+ Inflammation is reduced when compared to Group-E (Sporlac) and Group-

H (Ayur-Probiotic) (P<0.005).

Page 194



R/
A X4

Discussion

The analysis of histo-pathological scoring in caecum, anus & rectum
shown, Ayur-Probiotic formulation administered Group-F & H reported

improvement in villus height compared with the Group-A.

No remarkable changes seen in histo-pathological report of Ayur-Probiotic
treated Group-F & H compared to those groups either treated with Group-
C (curd) or with Group-D (Apakwa bilwaphala majja) which indicate that,
effect of Ayur-Probiotic formulation alone in promoting mucosal healing

to norma mucosa

In Groups-A, B & E, the experimental interventions induced
intestinal dys-microbism which subtly altered how well they metabolised
meals. Vaues indicate that despite eating enough, weight loss may occur.
Poor duodena absorption may provide an explanation for these
phenomena. This idea is supported by the histological features that were
seen at thislevel. Probiotics are thought to have the potential to affect how
well nutrients are absorbed in the intestine. The mechanism underpinning
this theory is the induction of advantageous bacterial populations, which
would keep the digestive system hedthy™!. On the other hand, dys-
microbism has an impact on nutrition in the small intestine******, Probiotic
administration's potentia to cause dys-microbiasis as well as the duodenal
histological features. The colonic mucosa responds well to the application
of probiotic based on bacterium spores during inflammeation, according to

additional studies®®.
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Due to their ability to develop spores and hence increase their survivability
in challenging settings, like low pH levels within G.|.T*¥"138139190 gnq the

presence of digestion enzyme'*1%

, Several bacteria within the Bacillus
genus are thought to provide a good probiotic potential. Probiotics can,
however, affect the intestine in a way known as a trophic impact. Thus,
using probiotics can boost the pace at which enterocytes proliferate,
strengthening the intestinal wall and enhancing the body's ability to fight
off pathogens. The pace of enterocyte growth, on the other hand, can be
slowed down by pathogenic bacteria, which results in mucosal atrophy and
aweakened immune system in the intestine. When the intestinal mucosais
compromised by dys-microbism, the treatment of probiotics entails
eliminating the cells hypo-proliferative condition and enhancing intestinal
absorption capacity'*®. Nevertheless, the epithelial barrier may be breached
by bacteria or their by-products. This is brought on by either mucosal
lesions or certain mechanisms whose main objective is to stimulate the
immune system in the gut mucosa. These cellular responses are
demonstrated by the creation of several inflammatory mediators, which
play a part in triggering the immunological response to the mucosa™.
Therefore, assuming that intestine dys-microbism will trigger an
inflammatory response and result in alterations in the intestine, one of the
consequences may be the denudation of the wall of the basement
membrane. Additionally, the above-mentioned characteristic and the
presence of sub-epithelial clefts were seen at the caecum levels in those
groups that were indicative of the dys-microbism (rats from Groups A, C

and E).
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Discussion

e Mode of Action of Ayur-Probiotic Formulation on AAD (Antibiotic

Associated Diarrhoea) in experimental animals:

R/
A X4

Ayur-probiotic reduced permeability in the intestine, increase goblet cell
mucin secretion, increase defencins that inhibit pathogen colonization,
produce short-chain fats (SCF) and stimulate IgA secretion, lower pH and
increase immune cell tolerance to commensal microorganisms. It is thought
that Ayur-Probiotic colonizes the gut, creating bactericidal acids & peptides
while contending with other microorganisms for resources and epithelial

adherence.

Ayur-Probiotic had positive benefits on its host without altering the long-term
microbiome, which was made feasible by the intestine's temporary
colonization. Asaresult, using an Ayur-probiotic during the use of antibiotics

may safeguard gut homeostasis™".

The main outcome of this study is that giving experimental animals an Ayur-
probiotic formulation dramatically reduces their probability of developing

AAD (Antibiotic Associated Diarrhea).

In the present study, Ayur-Probiotic formulation treatment shown
significant gastro-intestinal protective effect in AAD (Antibiotic Associated

Diarrhoea) in experimental animals.

According to this study, Ayur-Probiotic has a good preventive effect

on preventing AAD (Antibiotic Induced Diarrhoea).
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Conclusion

CONCLUSION

» Ayur-probiotic can be developed by lyophilization technique, by combining

Curd and apakwa bilwaphala majja (un-ripened bael fruit pulp).

* Intheratio of 100 ml curd and 3gm apakwa bilwaphala majja, Ayur-probiotic
formulation showed required count of Probiotic organisms in the range of 10*
to 10" Colony Forming Units (CFU) of viable organisms which include

Enterococcus faecalis, Bacillus subtilis & other organisms.

* The microbia colony count of Group-G (Amoxicillin with Ayur probiotic)
animals showed optimum count of micro-organismsin 10 dilution. The most

of the identified organism are Proteus mirabilis and Enterococcus faecalis.

* The present study, revealed the maintenance of microbiome of the intestinal

flora& histological texture of the gut.

» The formulated Ayur-probiotic treatment showed significant protection in

Antibiotic Associated Diarrhoea (AAD) in experimental animals.

» The study proved the efficacy of Ayur-probiotic formulation in reduction of

Antibiotic Associated Diarrhoea (AAD) in experimental animals.

Hence, it could be novel therapeutic formulation in clinical practice &

antibiotic associated damage can be prevented by using this formulation.
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Summary

SUMMARY

Bilwa ie, Aegle marmelos (L) Cor., a species belonging to the Rutacea family,
is extensively used as an ingredient in most of the Ayurvedic formulations for arange
of illnesses, including grahani and several types of atisara. It is also known as "Bagl"
and belongs to the Rutacea family. Studies have supported the ancient folks claiming
un-ripened fruit can treat diarrhoea, which is described in the Charaka Samhita as a
remedy for a number of kinds of atisara. The activities of apakwa bilwaphala majja
are attributed to its wide range of phyto-constituents which include polyphenols,
coumarins, tannins, akaloids, phenolic acids, organic acids, flavonoids, tocopherols

and carotenes.

Probiotics are live bacteria that, if consumed in adequate amounts, provide the
host with some health benefits. In addition to preserving gut microbiota, curd contains
a large number of probiotic bacteria that are helpful in treating diarrhoea. The ICMR
recommendations state that 100 ml of curd per day is the suggested dosage for
creating the necessary quantity of probiotic bacteria for favourable action over gut

flora

The raw form (bilwapahala saara dadhi) is prone to spoil quickly in its fresh
state. Therefore, the formulation was freeze dried (lyophilized). Phyto-chemical
properties of lyophilized bilwaphal a saara dadhi with water and alcohol extract shown
the presence of carbohydrate, reducing sugar, alkaloids and tannins. Physico-chemical
properties of lyophilized bilwaphala saara dadhi of the sample with 0.5% agueous

extract shows the highest percentage of loss on drying of 11.706 % & ash of 5.732%.
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Summary

The combination of curd and un-ripened Bilva-fruit pulp was subjected for

lyophilization technique.

With considering all these supportive evidences, one such study is planned to
develop “Bilwaphala saara dadhi” an Ayur-probiotic preparation which includes
apakwa bilwaphala majja in dadhi media. And the same preparation will be used for

evaluating its effect in Antibiotic Associated Diarrhoea (AAD) in the Wister rats.

Group-B has shown significantly less in water intake when compared to D, E,
F, G & H groups (P<0.001). There was arelative decrease in water intake till 14th day
(p<0.05) in al the groups observed but after the 21st day gradual increase was seen.
Group-D (bilwa phala majja) showed increase in water intake when compared to
Group- E, F, G & H (p<0.001). In comparison to Group-A, all the groups had relative
food intake through day 30 (P 0.01). Up to the 21st day, there was a significant
decrease in food consumption; after that, there was a gradual rise in food intake in

Group-A (P< 0.05).

The Group-A (Amoxycillin) Showed less increase in relative body weight
when compared to other Groups may be due to Antibiotic induced diarrhoea till 30
days. Group-B, C, G & H did not exhibit significant body weight gain till 30th day.
However the Group-D (bilwa phala majja) showed drastic reduction of weight
(27.47%) from 7th to 14th day and gradual increase in weight seen till 30th day.
Group E & F shows no significant difference from 7th to 14th day but after 14th day

relative increase can be seen.
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Summary

Stool examination of all rats except Group-B (Control) showed watery
diarrhoea on administration of amoxicillin after 7" day onwards. On 31% day, during
dissection of Group-C(Curd) animals, intestine of all the sacrificed animals shown
more gaseous contents because of curd consumption. Intestine of sacrificed animals
of Group-B & E, shown gaseous content because of Amoxicillin. Intestine of

sacrificed animals of Group-H, shown hard and well-formed stool.

Microbia colony count of organisms was done by serial dilution method. In
10" dilution, the control group, Bilwaphala majja and Ayur-probiotic group showed
less count of microorganisms. Group-C (Curd), group-G (Amoxicillin+sporlac)
showed moderate count but group-H (Amoxicillin+ Ayur-probiotic) showed optimum
count of microorganism. This protects the microbia flora of the intestine by its

classical properties.

Stool specimens were examined for C. difficile toxin presence, found that, all
the groups except Control Group ie, Group-B (P<0.0001). It may be due to the

presence of amoxicillin induced diarrhoea in other groups.

gPCR showed Quantifying the different bacterial groups in al experimental
groups such as Enterococcus faecalis, Bacillus subtilis & other organisms. Results of
samples of al the groups are matching with respective strain no & suspected

organisms.

There was no significant improvement observed between the groups in the
histo-pathological results of the ano-rectal samples of animals in relation to
Congestion, Oedema, Haemorrhage and Inflammation and loss of intestinal glands.

There was no significant improvement observed between the groups in the histo-
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Summary

pathologica results of the Caecum samples of animals in relation to Congestion,
Oedema, Haemorrhage, destruction of villi and mucosal ulcers except inflammation
(P<0.0001). There was significant decrease in inflammation of caecum samples seen
in the groups-C, D, E, F, G & H when compared to control group(B) (P<0.01) and
group-G (Amoxicillin + Sporlac). Inflammation is reduced when compared to Group-
E (Sporlac) and Group-H (Ayur-Probiotic) (P<0.005). The analysis of histo-
pathological scoring in caecum, anus & rectum shown, Ayur-Probiotic formulation
administered group-F & H reported improvement in villus height compared with the
group-A. No remarkable changes seen in histo-pathologica report of Ayur-Probiotic
treated group-F & H group compared to those groups either treated with group-C
(curd) or with group-D (apakwa bilwaphala majja) which indicate that, effect of

Ayur-Probiotic formulation alone in promoting mucosal healing to normal mucosa.

Ayur-Probiotic had positive benefits on its host without atering the long-term

microbiome, which was made feasible by the intestine's temporary col onization.

As a result, using an Ayur-probiotic during the use of antibiotics may
safeguard gut homeostasis. The main outcome of this study is that giving
experimental animals an Ayur-probiotic formulation dramatically reduces their

probability of developing AAD (Antibiotic Associated Diarrhea).

In the present study, Ayur-Probiotic formulation treatment shown significant
gastro-intestinal protective effect in AAD (Antibiotic Associated Diarrhoea) in

experimental animals.

Hence, it could be novel therapeutic formulation in clinical practice &

Antibiotic associated damage can be well prevented by using this formulation.
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Limitations of the Study

LIMITATIONSOF THE STUDY

¢ Incidence of diarrhoeawas the only outcome assessed in this study.

e Examination of the quality-of-life indicators.
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Recommendations for Further Study

RECOMMENDATIONS FOR FURTHER STUDY

e Research study on efficacy of Ayur-probiotic on different antibiotics.

e Clinical Trial on Ayur-probiotic.
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Office of the Chief Food Analys
Divisional Food Laboratory
Belgaum Division, Vaccine

Institute Compound,
Belagavi-590006.

No: DFL/BGM/NFSSA/2901-2902/2018

To

Dr.Sanjeev S Tonni MD(Ayu)

Reader & Ph.D Scholar,
Dept of Swasthavritta
KAHER Shri.B.M.Kankanawadi

Ayurveda Mahavidyalaya,

Shahapur, Belagavi.

Date: 28/07/2018

Sub: Analysis report of food Sample— regarding.
dated: 20/07/2018
Received samples of Cow Milk & Curd for analysis on 21/07/2018.

Ref No: Nil,

2901. Cow Milk

SL | Quality Name of Prescribed Standards as per FSS
No | Characteristics the Method Result (FOOD PRODUCTS STANDARDS &
of the test FOOD ADDITIVES) Rules-2011
used
I | Test for formalin FSSAI Detected May be present
2 | Milk Fat FSSAI 3.8% Not less than 3.2 %
3 | Milk Solids not fat FSSAI 10.08 % Not less than 8.3 %
4 | Test for starch FSSAI Not Detected | Shall not be present
5 | Test for Sugar FSSAI Not Detected | Shall not be present ]
6 | Test for urea FSSAI Not Detected | Shall not be present
7 | Test for carbonates FSSAI Not Detected | Shail not be present
8 | Test for H,O, FSSAI Not Detected | Shall not be present
9 | Test for Detergents FSSAI Not Detected | Shall not be present

Opinion: The Sample conforms to the Standards.
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2902. Curd | Prepared from Cow Milk |

S | Quality Characteristics | Name of Prescribed Standards as per FSS
No the Result (FOOD PRODUCTS STANDARDS
Method of & FOOD ADDITIVES) Rules-2011
the test
used
| | Test for formalin FSSAI Detected | May be present
2 | Milk fat FSSAI 3.2% Not less than 3.2 %
3 | Milk solid not fat FSSAI 10.34% | Not less than 8.3 %
| 4 | Test for Sugar FSSAI | Not detected | Shall be negative
"5 | Test for Starch FSSAI Not detected | Shall be negative
' 6 | Test for urea FSSAI Not detected | Shall be negative
"7 [ Test for carbonate FSSAI Not detected | Shall be negative B
8 | Test for detergents FSSAI | Not detected | Shall be negative
| 9 | Test for Hydrogen FSSAI | Not detected | Shall be negative

peroxide

Opinion: The Sample conforms to the Standards.

A
i

NS \

VAnalyst?

Divislona! Food Laboratery
Belagavi Division, Belegev

o5
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA
A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category ‘A’ by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/212/18-19 Registration Dt.:31/07/2018
Submited by :Dr. Sanjeev Tonni Requstion no: --
Sample : Bilwa Majja Batch No. . NA Part/Form :Powder
Product : PLANT Sample Qty :50gm Report Date : 14/08/2018
TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

TESTS WATER EXTRACT ALCOHOL EXTRACT
Test for Carbohydrates Positive Positive
Test for Reducing sugar Positive Positive
Test for Monosaccharides Positive Negative
Test for Pentose Sugar Positive Positive
Test for Hexose Sugar Negative Negative
Test for Non-Reducing sugar Positive Positive
Test for Protiens Positive Positive
Test for Amino Acids Positive Positive
Test for Steroids Positive Negative
Test for Flavonoids Positive Positive
Test for Alkaloids Negative Positive
Test for Tannins Positive Positive
Test for Glycosides:

A.Cardiac Glycosides Positive Positive

B.Anthraquinone glycosides Negative Positive

C.Saponin glycosides Positive ---

ANALYST

v/
\s G
|
AL@RISED SIGNATORY

Page 236



Annexures

SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/25/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---

Sample : Plain curd-Lyophilized sample-A  Batch No.: NA Part/Form: Powder

Ref : Prop Sample Qty: 25gm Report Date: 27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

TESTS RESULTS
FORM : Powder
COLOUR : White
TASTE : Sour
ODOUR : Milky Odour

Physico Chemical Standards :

TESTS RESULTS
Loss on Drying at 105 C :11.706 %
Ash Value {5732 %
Acid insoluble Ash :0.797 %
Water soluble extractive :82.002 %
Alcohol soluble extractive :53.302 %

pH Value (In 5% solution) 1 3.34

Note : API Standards are not Available.Given results are of the submitted sample.

&/

ANALYST

/ ® o e
Vel
AUTHORISED SIGNATORY
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A’ Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/201 1)

Reference No:CRF/FG/25/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---

Sample :Plane curd -Lyophilized sample A Batch No. : I Part/Form :Powder

Ref : Prop Sample Qty:25gm Report Date :27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT

Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS WATER ALCOHOL
Test for Carbohydrates Positive Positive
Test for Reducing sugar Positive Negative
Test for Monosaccharides Negative Negative
Test for Pentose Sugar Negative Negative
Test for Non reducing sugar Negative Negative
Test for Hexose Sugar Negative Negative
Test for Proteins Negative Negative
Test for Amino Acids Negative Negative
Test for Steroids Negative Negative
Test for Flavonoids Negative Negative
Test for Alkaloids Positive Positive
Test for Tannins Negative Negative

Test for Glycosides:

A.Cardiac Glycosides Negative Negative
B.Anthraquinone glycosides Negative Negative
C.Saponin glycosides Negative Negative

/( L N
Y eié‘
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A’ by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/26/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---

Sample : Plane curd -Lyophilized sample B Batch No.:NA Part/Form: Powder

Ref . prop Sample Qty:25gm Report Date: 27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT

Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

TESTS RESULTS
FORM : Powder
COLOUR : White
TASTE : Sour
ODOUR : Milky Odour

Physico Chemical Standards :

TESTS RESULTS
Loss on Drying at 105 C :8.391 %
Ash Value 16.972 %
Acid insoluble Ash :1.045 %
Water soluble extractive :93.884 %
Alcohol soluble extractive 144.479 %
PH Value (In 5% solution) :3.74

Note : API Standards are not Available.Given results are of the submitted sample.

“%/ /\ \/L\%\%ﬂ B
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD GoI)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/26/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---

Sample : Plane curd -Lyophilized sample B Batch No. :NA Part/Form :Powder

Ref : Prop Sample Qty:25gm Report Date :27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date:NA

TEST REPORT

Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS WATER ALCOHOL
Test for Carbohydrates Positive Positive
Test for Reducing sugar Negative Negative
Test for Monosaccharides Negative Negative
Test for Pentose Sugar Negative Negative
Test for Non reducing sugar Negative Negative
Test for Hexose Sugar Negative Negative
Test for Protiens Negative Negative
Test for Amino Acids Negative Negative
Test for Steroids Negative Negative
Test for Flavonoids Negative Negative
Test for Alkaloids Negative Negative
Test for Tannins Negative Negative

Test for Glycosides:

A.Cardiac Glycosides Negative Negative
B.Anthraquinone glycosides Negative Negative
C.Saponin glycosides Negative Negative

/
/

AUTHORISED SIGNATORY
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited ‘A’ Grade by NAAC (2nd Cycle) || Placed under Category ‘A" by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/27/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---
Sample:Bilwa phalasaara dadhi sample C Batch No.:NA Part/Form: Powder

Ref: Prop Sample Qty: 25gm Report Date: 27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

TESTS RESULTS
FORM : Powder
COLOUR : Light brown
TASTE : Sour & Bitter
ODOUR : Characteristic

Physico Chemical Standards :

TESTS RESULTS
Loss on Drying at 105 C :8.449 %
Ash Value 16.237 %
Acid insoluble Ash :0.948 %
Water soluble extractive :94.417 %
Alcohol soluble extractive :45.772 %
PH Value (In 5% solution) :4.03

Note : API Standards are not Available.Given results are of the submitted sample.

A
@ == \ILJ ‘o

ANALYS AUTHORISED SIGNATORY

Page 241



Annexures

SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/27/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---

Sample :Bilwa phalasaara dadhi sample C Batch No.:NA Part/Form :Powder
Ref: Prop Sample Qty:25gm Report Date :27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS WATER ALCOHOL
Test for Carbohydrates Positive Positive
Test for Reducing sugar Positive Negative
Test for Monosaccharides Negative Negative
Test for Pentose Sugar Negative Negative
Test for Non reducing sugar Negative Negative
Test for Hexose Sugar Negative Negative
Test for Protiens Positive Negative
Test for Amino Acids Negative Negative
Test for Steroids Negative Negative
Test for Flavonoids Negative Negative
Test for Alkaloids Negative Negative
Test for Tannins Positive Positive

Test for Glycosides:

A.Cardiac Glycosides Negative Negative
B.Anthraquinone glycosides Negative Negative
C.Saponin glycosides Positive Negative
)
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/28/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---
Sample:Bilwa phalasaara dadhi sample D Batch No.:NA Part/Form: Powder

Ref : Prop Sample Qty: 25gm Report Date: 27/01/2021
(* N/A - Not Available) Mfg Date: NA Exp. Date: NA

TEST REPORT

Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

TESTS RESULTS
FORM : Powder
COLOUR : Light brown
TASTE : Sour & Bitter
ODOUR : Characteristic

Physico Chemical Standards :

TESTS RESULTS
Loss on Drying at 105 C 16.593 %
Ash Value :5.932 %
Acid insoluble Ash :0.598 %
Water soluble extractive :55.980 %
Alcohol soluble extractive :45.295 %
PH Value (In 5% solution) 1 4.34

Note : API Standards are not Available.Given results are of the submitted sample.
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A’ by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/FG/28/2020-21 Registration Dt:-16/01/2021
Submitted by:Dr.Sanjeev Tonni Requisition no :---
Sample : Bilwa phalasaara dadhi sample D Batch No. :NA Part/Form :Powder
Ref :Prop Sample Qty:25gm Report Date :27/01/2020
(* N/A - Not Available) Mfg Date:NA Exp. Date:NA

TEST REPORT

Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS WATER ALCOHOL
Test for Carbohydrates Positive Positive
Test for Reducing sugar Positive Negative
Test for Monosaccharides Negative Negative
Test for Pentose Sugar - Negative Negative
Test for Non reducing sugar Negative Negative
Test for Hexose Sugar Negative Negative
Test for Protiens Positive Positive
Test for Amino Acids Positive Positive
Test for Steroids Negative Negative
Test for Flavonoids Negative Negative
Test for Alkaloids Negative Negative
Test for Tannins Positive Positive

Test for Glycosides:

A.Cardiac Glycosides Negative Negative
B.Anthraquinone glycosides Positive Negative
C.Saponin glycosides Positive Negative

/ /Y N\
\} v X
\
AUTHORISED SIGNATORY

2 A

ANALYST
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Dr. Prabhakar Kore Basic Science Research Center, KLE Academy of Higher

Education and Research

Report

Title of Research: “Development of New Ayur-Probiotic formulation and its evaluation in
experimental animals”

Ph.D Scholar: Dr. Tonni Sanjeev

Guide: Dr. R. R. Hiremath

Objective Parameters:

1. Measurement of Colony count and culturing report

Laboratory Methods for assessing Antimicrobial susceptibility tests:
1. Bacterial Culture identification
2. Method used: Serial dilution techniques and Agar lawn method

3. Sample: Lyophilized probiotic sample

Lab Investigations done in BSRC

Bacterial load [CFU/ml]
Concentration Raw sample Lyophilized Sample

Sample | 100gm Curd N
+3 gm [ABPM] | 5x10° CFU/ml 3x10* CFU/ml

ABPM- Apakwa, Bilwa, Phala, Majja

Reference: Bergeys manual of bacteriology, Microbiology Practical Manual by K R Aneja

gyek

SCIENTIST
Or. Prabhakar Kore Basic Science Resaarch Center

ALE Academy of Higher Education and Research

Balrnevid Momeoio 1,
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SHRI BM KANKANAWADI AYURVED MAHAVIDYALAYA

Post Graduate Studies & Reseach Centre

(Approved by Central Council of Indial Medicine, New Delhi & M/o AYUSH, Gol) 7
A Constituent Unit of M g
KLE ACADEMY OF HIGHER EDUCATION & RESEARCH = ¢
(DEEMED-TO-BE- UNIVERSITY) KLE AYURVED?
(Re-Aceredited *A° Grade by NAAC (2" Cycle) || Placed under Category ‘A’ by MHRD Gol)
@ First AYUSH Institution having NAAC & NABH Accreditation

1017/PO/Re/S/06/CPCSEA Dated: 24/11/2016

Certificate

File N0.25/3692010-AWD Government of India Ministry of Environment & Forests & Climate Change (Animal Welfare Division)

This is to certify that the project entitled:

“Development of a new Ayur-Probiotic formulation and its
evaluation in experimental animals”.

Submitted by: Dr.Tonni Sanjeév Shivappa, dated 6" August 2021
*,\ Has been approved by the IAEC having IAEC approval No
. BMK/IAEC/Res.No.-21/2021- 09.
| 5
Dr.Rudramma R. Hiremath Mr. Mallikarjun Kolhar
MEMBER SECRETARY
Institutional Animal Ethics Committee
KAHER Shri B.M. Kankanwadi Ayurveda
Mahavidyalaya Shahapur, Belagavi.

CPCSEA Nominee
Institutional Animal Ethics Committee

KAHER Shri B.M. Kankanwadi Ayurveda
Mahavidyalaya Shahapur, Belagavi.
dated 13"

Note-  Meeting was conducted online due to Covid-19 lockdown Reference letterF.N025/2/2020-CPCSEA-DADF
April 2020. The proposal has been approved and noted in meeting minutes

Shahapur, Belagavi — 590 003, Karnataka. India
Phone: +91 831 2486286; 7204969289
Website. www. kleayurworld.edu.in,

Fax: +91 831 2424157
Email. bmkprincipal kaher@kleayurworld.edu.in
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C PHONE NO: (0831) 2467495, 2461355

jrdbgm@gmail.com
JEEVAN REGIONAL DIAGNOSTIC iy

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

Thesis of DR. TONNI SANJEEV S.
Refered by Dr: ~ SELF
Received on: 16/01/2023

Labno: TH-38

HISTOPATHOLOGY REPORT
SPECIMEN:
Received specimens of anorectum labelled as A1, A2, A3, A4,A5, A6, B1, B2, B3, B4, B5, B6, C1, C2, C3, C4, CS, C6, D1, D2, D3, D4, DS, E1, E2, E3, E4, ES, E6,
F1, F2, F3, F4, F5 and F6.

MICROSCOPY Al A2 A3 A4 A5 A6 B1 B2 B3 B4 B5 B6
Congestion - ++ ++ +4+ ++ + + + 2 + + +
Odema g = = + s & & = “ -
Haemorrhage = 2 = + & = = = & = & s
Inflammation - ++ + ++ + + + + - + + +
Loss of intestinal glands - = - & = = & = s - - 5
Mucosal Ulcers - - - - - - - - s - . =

THANKS FOR YOUR REFERENCE

[ N
DR. V. V. YENNI MD DR.A.S.AMMANAGI MD DNB MNAMS MSSC
CONSULTANT PATHOLOGIST CONSULTANT PATHOLOGIST!
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c PHONE NO: (0831) 2467495, 2461355

jrdbgm@gmail.com
JEEVAN REGIONAL DIAGNOSTIC it

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

Thesis of DR. TONNI SANJEEV S.

Refered by Dr:  SELF

Received on: 16/01/2023 Labno: TH-38
HISTOPATHOLOGY REPORT

SPECIMEN:

Received specimens of colon labelled as A1, A2, A3, A4,AS5, A6, B1, B2, B3, B4, BS, B6, C1, C2, C3, C4, C5, C6, D1, D2, D3, D4, D5, E1, E2, E3, E4, E5, E6, F1,
F2, F3, F4, F5 and Fé6.

MICROSCOPY c1 c2 c3 c4 c5 c6 D1 D2 D3 D4 D5
Congestion - + + + - + - + - + +
Odema = = - S N & = & & = z
Haemorrhage - & = % % & = = s & =
Inflammation + + + + & & = + + z +

Destruction of villi s s

Loss of intestinal glands & & = s

Mucosal Ulcers - - - - - - - - - o =

THANKS FOR YOUR REFERENCE \
s
DR. V. V. YENNI MD DR.A.S.AMMANAGI MD DNB MNAMS MSSC
CONSULTANT PATHOLOGIST CONSULTANT PATHOLOGIST
C PHONE NO: (0831) 2467495, 2461355

jrdbgm@gmail.com

JEEVAN REGIONAL DIAGNOSTIC

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

Thesis of DR. TONNI SANJEEV S.

Refered by Dr:  SELF

Received on: HiftHHH Labno: TH-38
HISTOPATHOLOGY REPORT

SPECIMEN:

Received specimens of colon labelled as A1, A2, A3, A4,A5, A6, B1, B2, B3, B4, BS, B6, C1, C2, C3, C4, C5, C6, D1, D2, D3, D4, D5, E1, E2, E3, E4, ES, E6, F1,
F2, F3, F4, F5 and Fé6.

MICROSCOPY E1 E2 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6

Congestion ++ ++ + + + - + + + + + +

Odema = = % n & = = & = - - N

Haemorrhage 3 - = £ - = u ¥ “ % - =

Inflammation + + + + + + + + + . + +

Destruction of villi ) = - = w S - . - - - -

Loss of intestinal glands = = 2 ” ® - " N - - - 5

Mucosal Ulcers - - - - - & - B 5 a . &

THANKS FOR YOUR REFERENCE 3
DR. V. V. YENNI MD DR.A.S.AMMANAGI MD DNé MNAMS MSSC
CONSULTANT PATHOLOGIST CONSULTANT PATHOLOGIST
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(¢

JEEVAN REGIONAL DIAGNOSTIC

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

PHONE NO: (0831) 2467495, 2461355
jrdbgm@gmail.com

Thesis of DR. TONNI SANJEEV S.

Refered by Dr: ~ SELF

Receivedon:  16/01/2023 Labno: TH-38
HISTOPATHOLOGY REPORT

SPECIMEN:

Received specimens of anorectum labelled as A1, A2, A3, A4,AS, A6, B1, B2, B3, B4, BS, B6, C1, C2, €3, C4, C5, C6, D1, D2, D3, D4, DS, E1, E2, E3, E4, ES, E6,

F1, F2, F3, F4, F5 and Fé.

MICROSCOPY E1 E2 E3 E4 E5 E6 F1 F2 F3 F4 F5 F6
Congestion - + + ++ + + + + + + ++
Odema = = - = # - - - - -
Haemorrhage z & - w - " - . - - = =
Inflammation - + + - = - + + + ¥ 3 ++

Destruction of villi - - - - - - - a 3

Loss of intestinal glands - - - = - - 2 2 3

Mucosal Ulcers - - - - - “ - & "

THANKS FOR YOUR REFERENCE

DR. V. V. YENNI MD
CONSULTANT PATHOLOGIST

DR.A.S.AMMANAGI MD DNB MNAMS MSSC

CONSULTANT PATHOLOGIST

C

JEEVAN REGIONAL DIAGNOSTIC

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

§1 \ H
Sk

Thesis of

PHONE NO: (0831) 2467495, 2461355,
jrdbgm@gmail.com

DR. TONNI SANJEEV S.
Refered by Dr:  SELF
Received on:  17/01/2023 Llabno: TH-39

HISTOPATHOLOGY REPORT

SPECIMEN:
Received specimens of anorectum labelled as G1, G2, G3, G4, G5, G6, H1, H2, H3, H4, HS and H6.
MICROSCOPY G1 G2 G3 G4 G5 G6 H1 H2 H3 H4 H5 H6
Congestion ++ + + + + - + + ++ + + +
Odema P - - - N s = e = - g >
Haemorrhage < - 2 5 & 5 @ z & 3 z &
Inflammation ++ + + + & i e + & n z +
Loss of intestinal glands 5 & o & @ & < s = & & &
Mucosal Ulcers - - - - - - - - - - - -
THANKS FOR YOUR REFERENCE D

DR. V. V. YENNI MD
CONSULTANT PATHOLOGIST

i
DR.A.S.AMMANAGI MD DNB MNAMS MSSC

CONSULTANT PATHOLOGIST|
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C PHONE NO: (0831) 2467495, 2461355

jrdbgm@gmail.com
JEEVAN REGIONAL DIAGNOSTIC a

REGD. OFFICE: 6331, OPPOSITE LINGARAJ COLLEGE,
COLLEGE ROAD, BELGAUM-02.

Thesis of DR. TONNI SANJEEV S.

Refered by Dr:  SELF

Received on:  16/01/2023 Labno: TH-38
HISTOPATHOLOGY REPORT

SPECIMEN:

Received specimens of colon labelled as G1, G2, G3, G4, G5, G6, H1, H2, H3, H4, H5 and H6.

MICROSCOPY G G2 G3 G4 G5 G6 H1 H2 H3 H4 H5 H6
Congestion + + + + + + + + s - + +

Odema . & = & % = & " %

Haemorrhage & - = . = u " @ o “

Inflammation & & & % = . + &

Loss of intestinal glands & 4 = - & . w . - o

Mucosal Ulcers - - - - - - - - - 2 g 3

THANKS FOR YOUR REFERENCE

[N

W ~
DR. V. V. YENNI MD DR.A.S.AMMANAGI MD DNB MNAMS MSSC
CONSULTANT PATHOLOGIST CONSULTANT PATHOLOGIST
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Maratha Mandal's Central Research Laboratory
Maratha Mandal's NGH Institute of Dental Sciences and Research Centre
R.S. No. 47A/2, Bauxite Road, BELAGAVI -590 010.

Mrs. RAJSHREE NAGARAJU

Chairperson

Results

Sr. No Test group

Colony forming units

Mixture
1 12gms drug
+100gms curds

NG

Mixture
2 24gms drug
+ 100gms curds

NG

3 Plain curds

> 1X 105CFU/ml

Note:
NG- No Growth
Drug - Un-ripened Bilwphalamajja

Date: 07.01.2022
Place: Belgaum

Dr. Kishore G..Bhat
MD, (Microbiology)

= 0831-2477682, Fax : 0831-2479323

E-mail : mmnghids@gmail.com / mmcrl01@gmail.com / drkgbhat@yahoo.com
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Maratha Mandal's Central Research Laboratory
Maratha Mandal's NGH Institute of Dental Sciences and Research Centre
R.S. No. 47A/2, Bauxite Road, BELAGAVI - 590 010.

(ol
2

Mrs. RAJSHREE NAGARAJU
Chairperson

Results

Sr. No Test group Colony forming units

6gms drug

+100gms curds 1x 104 CFU/ml

3gms drug ,
2 +100gms curds 5x 103CFU/ml

Mixture
3 1.5gms drug 1 x 104CFU/ml
+100gms curds

Note:
Drug - Un-ripened Bilwphalamajja
ked i

Dr. Kishore G. Bhat
MD, (Microbiology)

Date: 17.01.2022
Place: Belgaum

MARATHA
MANDAL'S
CRL

B 0831-2477682, Fax : 0831-2479323
E-mail : mmnghids@gmail.com / mmcrl01@gmail.com / drkgbhat@yahoo.com
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Maratha Mandal's Central Research Laboratory

Maratha Mandal's NGH Institute of Dental Sciences and Research Centre,
R.S.No. 47A /2, Bauxite Road, Belgaum-590010

Ph. No. 0831-2477682 E-mail: mmnghids@gmail.com/ mmcrl01@gmail.com

&
£

BELAGA

oo oS

Results:
Report Report
Raw sample 100 gm curd + 3 Lyophilized 3X 104
3 gm ABPM) (5x10 CFU/ml) sample CFU/ml
» / u—(ﬂ)‘

Date: 27.07.2022

Dr. Kishore G. Bhat
Place: Belgaum

MD, (Microbiology)

Director: Dr. Kishore G. Bhat, MD E-mail id: drkgbhat@yahoo.com
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Results of gPCR (Quantifying the different bacterial groups)

Results of sample matching with respective strain no. & suspected organisms

Group | Strain. No (Codename) | Sampleismatching with suspected or ganisms

A MN340241.1 Proteus mirabilis strain
MT107058.1 Proteus sp. (enterobacteria) strain
0Q607170.1 Enterococcus faecalis strain

B OP741052.1 Acetobacter indonesiensis strain

C KF051775.1 Proteus mirabilis strain
0OL629241.1 Proteus mirabilis strain

D OP881561.1 Proteus mirabilis strain
0Q405515.1 Bacillus subtilis strain

E MK578252.1 Proteus mirabilis strain
MN340241.1 Providencia sp. starin

F MK571727.1 Enterococcus faecalis strain

G MF369841.1 Enterococcus faecium strain

H 0Q405595.1 Enterococcus faecalis strain
KX138516.1 Proteus mirabilis strain

Interpretation of the gPCR result:

& suspected organisms.

Results of samples of all the groups are matching with respective strain no
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List of bacteria identified from the selected samples

Main Sub Dilution Bacterial Name Colour And Morphology
Group Division Factor

A A-3 107 Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

A4 107 Proteus species(Enterobacteria strain ) Gram  negative, facultatively
anaerobic, Rod shaped bacteria.

A-5 10” Enterococcus faecalis E. faecalis is a non-motile microbe
and is a Gram-positive

B B-6 10° Acetobacter indonesiensis Gram  negative, Acetic acid
bacteria, Pleomorphic.

C-4 107 Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

C-5 10T Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

D D-5 107 Bacillus tequilensis Gram positive, Motile, Rod shaped
Spore forming bacteria

D-1 10T Proteus vulgaris Gram negative, Actively motile,
non-capsulated, bacillus and shiny
cream colony.

D-5 107 Bacillus subtilis Gram positive, rod shaped whitish
cream.

E E-2 107 Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

E-5 107 Providencia spp. Gram negative, bacillus, motile by
peritrichous flagella.

F F-6 A 107 Enterococcus faecalis Gram positive, Bacillus, facultative
anaerobic.

F-6B 107 Enterococcus faecalis Gram positive, Bacillus, facultative
anaerobic

F-6C 107 Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

G-3 107 Enterococcus facium Gram positive, Bacillus, gamma-
Hemolytic bacteria.

G G-3 107 Enterococcus facium Gram positive, Bacillus, gamma-
hemolytic bacteria

H H-1 10-1 Proteus mirabilis Gram negative, Bacillus, Actively
motile and non-capsulated whitish
in colour

H-3 10"

Enterococcus faecalis Gram positive, Bacillus, facultative
anaerobic
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Test Results of Clostridium difficile

Results of Clostridium difficile in stool samples

Testing Name of the Substance Test Results Perfor mance char acteristics
Method Sample group Sub-group detected Presence (P) / Reference Reference
ToxinAor B Absence (A) method method

Sensitivity* Specificity**
Toxic A Al Toxin A P + +
Culture A2 Toxin A P + +
A3 Toxin B P + +
A4 Toxin A P + +
A5 Toxin B P + +
A6 Toxin A P + +
B B1 - A - -
B2 - A - -
B3 - A - -
B4 - A - -
B5 - A - -
B6 - A - -
C Cl Toxin B P + +
c2 Toxin A P - -
C3 ToxinB P + +
Cc4 Toxin A P + +
C5 Toxin B P - -
C6 Toxin B P - -
D D1 Toxin A P + +
D2 Toxin A P + +
D3 Toxin A P - -
D4 Toxin B P + +
D5 Toxin B P + +
D6 Toxin A P - -
E El Toxin A P + +
E2 Toxin A P + +
E3 Toxin B P + +
E4 Toxin A P + +
E5 ToxinB P + +
E6 Toxin A P + +
F F1 Toxin A P + +
F2 Toxin B P + +
F3 Toxin B P + +
F4 Toxin A P + +
F5 ToxinB P + +
F6 Toxin B P + +
Gl Toxin A P + +
G2 Toxin A P + +
G G3 Toxin B P + +
G4 Toxin A P + +
G5 Toxin B P + +
G6 Toxin A P + +
H1 Toxin A P + +
H2 Toxin A P + +
H A3 Toxin A P + +
H4 Toxin A P + +
H5 Toxin B P + +
H6 Toxin A P + +

*Sensitivity of atest indicates the probability of infection, the test will be positive
** Specificity isthe probability of not having the infection, the test will be negative.
+ indicates fair

++ good

+++ very good
++++ excellent
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Microbial Colony Count by Serial Dilution and Spread Plate Culture Method

Sample plates and their colony count:

Main group Sub-group division Dilution factor of plate | Colony count (approximately)
A-3 10—1 3
A-2 10-1 8
A A-2 10—4 1
A-4 10—5 13
A-4 103 9
B-3 10-4 1
8 B-3 10-1 11
B-6 10—7 10
B-6 10—5 10
C-1 10—1 10
C-1 10—7 10
C C-5 10-1 6
C4 10-4 2
D-1 10—1 10
D D-2 10-7 12
D-2 105 18
E-4 10-7 3
£ E-4 104 3
E-4 101 17
E-5 10—4 9
F-1 10-7 1
F F-1 104 1
F-1 1071 6
g — 2 ;
10
G-3 10—1 12
H-4 10—1 13
H H-3 10-1 10
H-1 10-1 15
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List of bacteriaidentified from the selected samples

Identification of Bacteria & their Morphology

Clg/rl Z‘an Diajs?on %Lﬁ'&n Bacterial Name Mor phology
Gram negative, Bacillus, Actively
A-3 104 Proteus mirabilis motile and non-capsulated
whitish in colour
A A4 104 Proteus species Gram  negative, facultatively
(Enterobacteria strain) | anaerobic, Rod shaped bacteria.
, E. faecalis is a non-motile
A-5 1070 Enterococcus faecalis . : »
microbe and is a Gram-positive
B B-6 105 .Acetobgcte_r Gram qegative, Aceli c acid
indonesiensis bacteria, Pleomorphic.
Gram negative, Bacillus, Actively
C4 101 Proteus mirabilis motile and non-capsulated
whitish in colour
C Gram negative, Bacillus,
C5 101 Proteus mirabilis Actively motile and non-
capsulated whitishin colour
i . i Gram positive, Motile, Rod
D-5 101 Bacillus tequilensis shaped Spore forming bacteria
Gram negative, Actively motile,
D D-1 101 Proteus vulgaris Non-capsulated, bacillus & shiny
cream colony.
i : - Gram positive, rod shaped
D-5 104 Bacillus subtilis whitish eream
Gram negative, Bacillus,
E-2 10°7 Proteus mirabilis Actively motile and non-
capsulated whitishin colour
E ! idenci Gram negative, bacillus, motile
-5 10 Providencia spp. by peritrichous flagella.
F-6 A 10-3 Enterococcus faecalis Gfr am positive, Bacl I.IUS’
acultative anaerobic.
i , Gram positive, Bacillus,
i F-6B 10-3 Enterococcus faecalis facultative Anaerobic
Gram negative, Bacillus,
F-6C 10-3 Proteus mirabilis Actively motile and non-
capsulated, whitishin colour
G-3 101 Enterococcus facium g%a%n&rﬁjrg(\;@ﬂ Egca::ltlgr?a,
G G-3 10°7 Enterococcus facium Gram positive, B adill us, gammeax
hemolytic bacteria
Gram negative, Bacillus, Actively
H-1 10-1 Proteus mirabilis motile and non-capsulated,
whitish in colour
H H-3 1 Ent ¢ i Gram positive, Bacillus,
] 10 ALErococCUS Taecalls facultativeanaerobic
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Standard Oper ative Procedur e (SoP) for analysisof Cow milk sample:

Preparation of Sample of Cow Milk:

e 0.4% formalin was added to the cow milk sample soon after its collection.

e Warming the sample to 37- 40°C by transferring it to the beaker and keeping it in a
waterbath maintained at 40 - 45°C.

e Stirring it Slowly for proper homogenization.

e Mixing sample thoroughly by pouring back into the bottle, mixing to dislodge any
residual fat sticking to the sides and poured it back in the beaker.

e During mixing do not shake the bottle vigorously.

e Allowing the sample to come to room temperature (26- 28°C) and withdrawing
immediately for analysis.

Note: If small clots or lumps are observed in the sample which cannot be dispersed, a

few drops of liguor ammonia may be used during homogenization. If even after

homogenization the sample shows lumps or clots or droplets of oil are visible

suggestive of curdling /splitting of milk, the sample shouldbe deemed unfit for analysis

and rejected.

Detection of Adulterantsin Milk*

Detection and Quantification of Cane Sugar in Milk:

Sucrose is absent in milk and its presence in milk indicate adulteration. Presence of

sucrose in milk can be determined by the following method.

Qualitative Method:
Modified Seliwanoff’s M ethod:
Fructose in cane sugar (sucrose) reacts with resorcinol in HCI to give red colour.
Reagents used:
A. Resorcinol Solution (0.5%): Weighing 0.5 g of resorcinol in about 40 ml of
distilledwater.
Adding 35 ml of concentrated HCI (12 N) to it and make up the volume to 100 ml
usingdistilled water.
Note: The resorcinol flakes should be white in colour.
Procedure:
e Takelml of milk in atest tube.
e Add 1 ml of Resorcinol Solution and mix.
e Placethetubein boiling water bath for 5 min.
e Withdraw the tube and observe the colour.
e Appearance of deep red colour indicates presence of sucrose, or a ketose sugar.
e In pure milk samples, no such red colour is developed and sample remains
white innature.
e Thelimit of detection of method is 0.1%.
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Detection of Cellulosein Milk™™:
Cellulose in milk gives blue colour with lodine — Zinc Chloride reagent.
Reagents used:
A. lodine-Zinc Chloride reagent: Dissolve 20 g ZnCl2 in 8.5 ml water and when
cool, introduce the iodine solution (3 g potassium iodide and 1.5 g iodine in 60 ml
water) drop by drop until iodine begins to precipitate.
Procedure:
e Takeabout 10 g of milk in a 100 ml beaker.
e Add 50 ml of hot water and stir thoroughly for about 2 min.
e Pour the mixture on a nylon cloth and wash the residue with 50 ml of hot
watertwice.
e Scrapethe residue with a spatula and place it in a spotting plate.
e Stain a part of residue with lodine-Zinc Chloride reagent and another part with
iodinesolution (see Reagent 1.2.2.2.1.).
e Development of blue colour in lodine-Zinc Chloride reagent and absence of
bluecolour in lodine Solution confirms presence of cellulose.

Detection of Added Urea in Milk:
e Urea is a natural constituent of milk and it forms a major part of the non-
proteinnitrogen of milk.
e Ureaconcentration in milk is variable within herd.
e Ureacontent in natural milk varies from 20 mg/100 ml to 70 mg/100 ml.
e However, urea content above 70 mg/100 ml in milk indicates milk containing
‘addedurea’.
e The addition of urea to milk can be detected by using para
dimethyl-amino-benzaldehyde (DMAB).
This method is based on the principle that urea forms a yellow complex with DMAB
in alow acidic solution at room temperature.
Qualitative Method:
This method is based on the principle that urea forms a yellow complex with DMAB
in alow acidic solution at room temperature.
Reagents used:
A. DMAB reagent (1.6%, w/v): Dissolve 1.6 g DMAB in 100 ml ethyl alcohol and
add 10ml concentrate HCI.
Procedure:
o Mix 1 mlof milk with 1 ml of 1.6% DMAB reagent.
« Distinct yellow colour isobserved in milk containing added urea.
o The control (normal milk) shows a dslight yellow colour due
to presence of naturalurea.
« Thelimit of detection of method is 0.2%.

Page 266



Annexures

Detection of Presence of Foreign Fat in Milk:

For isolation of milk fat from milk, modified Gerber butyrometer can be used where

both ends of the butyrometer are open. Stem side opening of the butyrometer (which is

generaly closed) is closed with a good quality removable silicon stopper. After the

milk fat test, siliconstopper is removed and milk fat is removed with the help of a

syringe and same is subjectedto B.R. at 40°C.Since Gerber sulfuric acid causes some

hydrolysis of fatty acidgtriglycerides, the B.R is multiplied by a factor to obtain
corrected B.R.The fat in suspected milk sample can also be isolated by solvent
extraction method in which case correction of B.R. is hot required.

Method.1

Using modified Gerber Method™**:

Reagents used: Gerber sulphuric acid, 1so-amyl alcohoal.

Procedure:

e Isolate the fat from milk by Gerber method using specially designed milk
butyrometer, which is open at both ends. Close the stem side opening with a good
quality acid resistant silicon stopper. Add 10 ml of Gerber sulphuric acid, 10.75 ml
milk and 1 ml iso-amyl alcohol. Close the neck side with lock stopper; mix the
content and centrifuge at 1200 rpm, 5 min to get a clear fat column. Remove the
silicon stopper from the stem side and take out the fat from the stem of the
butyrometer using a capillary or a syringe.

e For taking B.R. reading of the milk fat, clean the prism of the Butyro-Refractometer
with diethyl ether. Allow the ether to evaporate to dryness. Maintain the
temperature of the prism at 40°C by circulating water using a thermostatically
controlled water- bath. Calibrate the Butyro-Refractometer by applying standard
liquid solution of known B.R. reading. Again clean the prism with diethyl ether;
apply 1-2 drops of clear, extracted fat between the prism. Wait for 2 min before
taking the reading so that sample should attain temperature of 40°C. A correction of
0.55 is added to the observed B.R. reading for each degree above 40°C or
subtracted for each degree below40°C to get corrected B.R. reading of the sample.

Calculation:

e Cadculate the Corrected B.R. reading of isolated fat as follows:
e Corrected B.R. = Observed B.R. x 1.08

Interpretation: If the BR reading differs from the prescribed limit of variability (not
more than 42 in case of non-cotton tract area and not more than 45 in case of cotton
tract areq), presence of foreign fat in the milk may be suspected.

Note: Further check for presence of extraneous fat can be done by checking the fatty
acid profile of the extracted fatby GLC (See Manual on Oils and Fats for determination
of fatty acid composition of oils and fats).

Test for Presence of Skimmed milk Powder in Natural milk (Cow, buffalo, goat,
sheep)115

As per the law, use of skimmed milk powder (SMP) is not allowed for adjustment of
SNF in case of sale of cow/buffalo or mixed milk. A method has been developed for
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the detection of presence of SMP in liquid milk. The method is based on the fact that
the coagulum obtained from reconstituted skim milk powder by addition of acetic acid,
gives intense blue colour on boiling with phosphomol ybdic acid due to certain reducing
groups present in the proteins of milk powder which are able to cause reduction of
molybdenum blueresulting in formation of blue colour.
Reagents used:

A. Acetic acid 4%.

B. Phosphomolybdic acid: 1% solution in water.
Procedure:

0 Take50 ml of milk in a60 ml centrifuge tube.

0 Place the tube in the centrifuge and balance it properly. Centrifuge at 5000 rpm
for 15minutes. Decant the supernatant creamy layer carefully.

0 Add 0.5 ml of 4% acetic acid to skim milk portion for coagulation of protein.
Centrifuge the tubes at 5000 rpm for 5 min.

0 Decant the supernatant and wash the precipitate with distilled water twice.
Discard thewashings. Then, add 2 ml of 1% phosphomolybdic acid to the
washed precipitates.

0 Mix the contents thoroughly and heat in a water bath at boiling temperature
for 15minutes and then cool.

0 The curd obtained from pure milk shall be greenish in colour whereas the
curd ofsample containing skimmed milk powder shall be bluish in colour.

0 The intensity of bluish colour depends on the amount of the skim milk powder
presentin the sample (Ref:- Journal of Food Science and Technology, Vol 22
(1985) page 207-208).

Testsfor Chemical Analysis of milk*®

Alkaline Phosphatase Test for Checking Efficiency of Pasteurization in Liquid
Milk:

Alkaline phosphatase is an indigenous milk enzyme. The enzyme activity is destroyed
at pasteurization temperature and has been adopted as an index of the efficiency of
pasteurization. Since milk is a proven vector for a number of pathogenic bacteria,
including Salmonella, Campylobactor and Listeria, the test is of very great significance
to the dairy industry as a means of policing the thoroughness of heat treatments or the
addition of raw milk to heated or unheated products. In the following method, a
solution of disodium p- nitrophenyl phosphate in a buffer of pH 10.2 is used as
substrate. This compound, colourless in solution, is hydrolyzed by alkaline phosphatase
of milk to liberate p-nitrophenol, which under alkaline condition gives an intense
yellow colouration to the solution. The liberated p- nitrophenol is measured by direct
comparison with standard colour discsin a Lovibond comparator.

The test does not apply to sour milk and milk preserved with chemical preservatives.
Reagents/Apparatus used:

All reagents should be of analytical grade.

e Buffer solution: 1.5 g of sodium bicarbonate and 3.5 g of anhydrous sodium
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carbonate dissolved in water and made up to one litre. Store in a refrigerator and
discard after 1 month.

Disodium p- nitrophenylphosphate. The solid substrate must be kept in the
refrigerator.

Buffer-substrate solution - Weigh accurately 0.15 g of substrate (disodium p--
nitrophenyl phosphate) into a 100 ml measuring cylinder and make up to 100 ml
with buffer solution. The solution should be stored in refrigerator and protected
from light. The solution should give areading of less than the standard marked 10
on comparator disc APTW or APTW 7 when viewed through a 25 mm cell
(distilled water is used asa blank). The solution must be discarded after one week.

A Lovibond Comparator with stand for work in reflected light.

A lovibomd comparator disc APTW or APTW 7.

Two Fused glass cells of 25 mm depth.

A water bath or incubator capable of being maintained at 37.5+0.5°C.

1 ml pipette and 5 ml pipette.

1litre graduated flask.

100 ml measuring cylinder.

Test tubes, nominal size 150/16 mm with rubber stoppers.

Procedure;

Into a test tube pipette 5 ml of buffer substrate solution, stopper and bring the
temperature to 37°C.

Add 1 ml of test milk to it shake and replace stopper, incubate at 37°C for 2 hrs.
Incubate one blank prepared from boiled milk of the same type as that undergoing
the test with each series of sample. Remove the tubes after 2 h and the content
should be well mixed.

Place the boiled milk blank on left hand side of the comparator stand and test
sample on the right.

Take reading in reflected light by revolving the disc until the test sample is
matched.

Record readings falling between two standards by affixing a plus or minus sign to
the figure for the nearest standard.

Interpretation:- The test is considered satisfactory if it gives a reading of 10 ug or
less of p-nitrophenyl per ml of milk. Properly pasteurized milk gives no discernible
colour.

Precautions

All glassware must be cleaned before use. Cleaning should be done by soaking in
Chromic acid solution prepared by slowly adding 4 volumes of concentrated
H2S04 to 5 volumes of 8% potassium dichromate. After cleaning in chromic acid
glassware must be rinsed in warm water and distilled water and finally dried.
Glassware used for the test must not be used for any other purpose and must be kept
apart from other apparatus in the laboratory.

A fresh pipette must be used for each sample of milk. Pipettes must not be
contaminated withsaliva.
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e The sample of milk should be examined as soon as possible after arrival at the
laboratory. If not examined immediately it must be kept at a temperature between 3°C
and 5°C until examined. The sample must be brought to room temperature immediately
before being tested.

Standard operative Procedure (SoP) for analysis of CURD sample*”:
1. Preparation of Sample of curd:

e To get arepresentative sample particularly in case of athick-set product it may
be necessary to pour out the whole of the contents in a mortar and mix it
thoroughly until the mass is homogeneous. Aliquots are weighed out from this
well mixed sample.

2. Determination of Fat in curd:
Rose-Gottlieb method:

e The milk sample is treated with ammonia and ethyl alcohol; the former to
dissolvethe protein and the latter to help precipitate the proteins.

o Fat isextracted with diethyl ether and petroleum ether.

e Mixed ethers are evaporated and the residue weighed.

e Thismethod is considered suitable for reference purposes.

e Strict adherenceto detailsis essential in order to obtain reliable results.

Reagents /Apparatus used:

e Ammonia solution, containing approximately 25% (m/m) of NH3, sp.gr (p20) =910
g/l

e Ethyl acohol (95%).

e Diethyl ether, peroxide-free.

e Petroleum ether, boiling range 40-60°C.

e Mojonnier fat extraction flask or any other suitable extraction tube (as per 1S
specification).

e Cork or stopper of synthetic rubber unaffected by usual fat solvents.

e 100 ml flat bottom flask with G/G joint or stainless steel or aluminium dishes of 5.5
cmheight and 9 cm diameter or glass bowl.

Procedure:

e Waeigh accurately about 10 g of sample (liquid milk), transfer to extraction tube.

e Add 1.25 ml of ammonia sp. gr. 0.91 (or an equivaent volume of a more
concentratedammonia solution may be used), mix and shake thoroughly.

e Add 10 ml ethyl alcohol and mix again.

e Add 25 ml of diethyl ether (peroxide free) stopper and shake vigorously for
about aminute.

e Then add 25 ml petroleum ether (boiling range 40 — 60°C and shake again
vigorouslyfor about half a minute.

e Let it stand until the upper ethereal layer has separated completely and is clear.
(Alternatively use low r.p.m. Mojonnier centrifuge).

e If there is a tendency to form emulsion, a little alcohol may be added to help
separationof the layers.
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e Decant off the clear etherea layer into a suitable vessel (flask, glass bowl,
aluminiumdish, etc.).

e Wash the delivery end of the extraction tube with a little ether and add the
washings tothe flask.

e Repeat twice extraction of the liquid remaining in the extraction tube using 15
ml ofeach solvent every time.

e Add the ethereal extract to the same container and evaporate off completely.

e Dry the flask in an air oven at 102 + 2°C for two hours, cool in a desiccator and
weigh.

e Heat theflask again in the oven for 30 min. Cool in adesiccator and weigh.

e Repeat the process of heating and cooling and weighing until the difference
betweentwo successive weights does not exceed 1 mg.

e Wash out the fat from the flask with petroleum ether carefully leaving any
insolubleresidue in the flask.

e Drytheflask in the oven and reweigh.

e Thedifference in weights represents the weight of fat extracted from the milk.

e Correct weight of extracted fat by blank determination on reagents used.

e |f reagent blank is more than 0.5 mg purify or replace reagents.

e Difference  between  duplicate  determinations  obtained
simultaneously by the sameanalyst should not be more than 0.03 g
fat /100g product.

Caculation:

Fat % (w/w) = Weight of Extracted
Fat X 100Weight of milk

3. Test for the Presence of Starch in curd:

If test for starch is positive, quantitative estimation of starchisto be carried out for
determination of SNF in milk sample.

e The sample of milk is curdled with alcohol, and made free from lactose which is
naturally present in milk. The precipitated starch is washed with 50% alcohol to
freeit from lactose.

e Theprecipitated starch is hydrolysed to convert it into reducing sugars.

Reagents used:
e Ethanol (98%).
e 10% sodium hydroxide.

e Sodium carbonate.
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Procedure:
o Weigh approximately 25 g sample in a 250 ml beaker.
e Add 20 ml of ethanol to curdle the milk.

o Filter the precipitate on a filter paper and wash the precipitate with 50% ethanol
till theprecipitate is free from lactose/sugar i.e. when the washings give a negative
test with resorcinol.

e Transfer the precipitate to a 500 ml flask with about 200 ml water and add 10 ml
concentrate HCI to hydrolyse the starch by refluxing in a boiling water bath for
2.5 hours,

e Cool and neutralise with 10% sodium hydroxide and sodium carbonate
towards theend using litmus paper.
e Make up to 500 ml with water.

e Shake well and filter if necessary. Determine reducing sugar by Lane and
Eynonmethod (Section 9.4).
e Calculate starch asfollows:

% starch = % reducing sugar x 0.9
4. Determination of Total Solidsin curd®®:

Thetotal solids are determined after neutralization of developed acidity with alkali.

Methods adopted:
1. Sodium Hydroxide Method:

In this procedure (1S 12333: 1997), NaOH is used for neutralization of
developed acidityfollowed by determination of total solids by evaporation at 100 £ 2°C.

Reagents used:
e Sodium hydroxide
¢ Phenolphthalein Indicator Solution:
e Dissolve 1g of phenolphthalein in 100 ml of ethanol (95%, v/v).
e Add0.1N NaOH solutions until one drop gives afaint pink coloration.
e Dilutewith distilled water to 200 ml.

Apparatus used:

e Shalow flat-bottom dishes of aluminium, nickel, stainless steel, porcelain or
silica, 7-8 cm diameter, about 1.5 cm in height and provided with easily
removable but closely fitting lids.
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Procedure;

Heat the clean dry empty dish and lid in oven maintained at 100 + 2°C for
onehour,cool in a desiccator and weigh.

Quickly weigh to the nearest 0.1 mg 4-5 g of prepared sample of curd or dahi,
replacethe lid and weigh again.

Add 1-2 drops of phenolphthalein solution to the sample in the dish and
neutralise with

0.1 N sodium hydroxide solution to afaint pink colour.

Note the volume of 0.1N sodium hydroxide required to neutralise the sample.
Place the dish without lid on a boiling water bath until the water is removed
from thesample.

Wipe the under-surface of the dish and place in the oven maintained at 100 +
2°C, for3 hrs.

Remove the dish along with the lid and cool in a desiccator and weigh.

Continue heating and re-weighing at hourly intervals until successive weighing
do notvary by more than 0.5 mg.

Deduct half weight of the 0.1N sodium hydroxide added to neutralize the
sample fromthe residue after drying and calculate total solids as for whole milk.

Calculation:

a=NxT.V x 401000 x 2

Total solids percent w/w = 100 (W2—a)l
Where -

N = Normality of NaOH

T.V =Titrevalue

W2 = Weight in g of residue left after drying
W1=Weight in g of the prepared sample taken

a= Half of the volume of 0.1 N Sodium hydroxide added

Method.2:
Zinc oxide M ethod**®:

In the following procedure (IDF 151: 1991), the water is evaporated from a test
portionof the sample in the presence of zinc oxide at a temperature of 100 £ 2°Cin
drying oven.

Lactic acid (determined by titration method) content is determined separately in the
sample and is added to the moisture determined in the drying step to compensate
forthe loss of water as aresult of neutralizing the sample by means of zinc oxide.
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Reagent used:

Zinc oxide

Apparatus used:

Analytical balance

Desiccator: provided with efficient drying agent.

Drying oven: ventilated, maintained thermostatically at 100 + 2°C.

Flat bottom dishes: of height 20 to 25 mm, diameter 50 to 75 mm, and made of
appropriate material (for example stainless steel, nickel or aluminium), provided
withwell-fitting, readily removable lids.

Boiling water-bath.

Spoon or spatula.

Homogenizer for homogenizing fruit yogurts.

Procedure:

Bring the sample to temperature of 20-25°C. Mix the sample carefully by means of
gpatula using a rotatory motion which passes from the lower layers to the surface
layer of the sample so as to displace and mix them well.

Heat an open dish containing approximately 2 g of zinc oxide, together with lid and
astirring rod for 1 h in the oven maintained at 100 + 2°C.

Transfer the dish along with lid and stirring rod to the desiccator, alow it to cool to
room temperature (at least 45 min) and weigh the dish with the stirring rod and lid
to the nearest 0.1mg.

Move the zinc oxide to one side of the prepared dish by tilting. Place on the
clear space approximately 1.0 g of prepared test sample, replace the lid on the dish
with the stirring rod on top and weigh the dish to the nearest 0.1 mg.

Add 5 ml of water to the test portion and thoroughly mix the diluted test portion
and zinc oxide. Spread the mixture evenly over the bottom surface of the dish.
Heat thedish on the boiling water bath and continue heating for approximately 30
min with frequent mixing of the contents of the dish during the early stages of the
drying so asto obtain maximum evaporation of liquid.

Remove the dish from the water bath and wipe its base to remove any water. Leave
thestirring rod in the dish and then place it together with lid by its side, in the
drying ovenfor 3 h.

After drying, cover the dish with its lid and immediately transfer to the desiccator.
Allow the dish and contents to cool in the desiccator to room temperature (at least
45 min) and weigh to the nearest 0.1 mg.

Again heat the dish and contents together with its lid for afurther 1h, cover the dish
and transfer to the desiccator. Allow to cool and weigh to the nearest 0.1 mg.
repeat the process of reheating and weighing until the difference in mass between
two successive weighing does not exceed 1 mg. Record the lowest weight.
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e |In order to compensate for the loss of water as a result of neutralizing the yoghurt
by means of zinc oxide, determine the titratable acidity (expressed as g of lactic
acid per 100 g of product) of the sample.

Calculation:

The total solids contents, expressed as percentage by mass, is equal to:

=M2-MOM1-MO x 100 +0.1 a
Where,
e MO=isthe mass, in g of the dish (including zinc oxide), lid and stirring rod.

e M1 =isthe mass, in g, of the dish (including zinc oxide), lid, stirring rod & test
portion.
eM2 = is the mass, in g, of the dish, lid stirring rod and dried test portion
(including zinc oxide) a = is the mass, in g, of lactic acid as obtained in Step I. it is
equa to 0.1 g per g of lactic acid content. (Ref: IDF (2005) IDF Sandard 151,
Yoghurt. Determination of total solid content, International Federation: Brussels).

M ethodology of Microbial Study of Curd samplée®

Cell Counting: Spread plate method used for counting the number of cellsin the
curd
1. Pipette curd 1ml. Dilute with 9ml of distilled water, and make seria dilution.
2. Pipette 0.1ml of the dilution to culture medium, Lactobacillus bulgaricus agar and
Streptococcus thermophiles agar.
3. Diptriangle glassrod in acohol, then fire and wait to cool. Use glass rod to spread
dilution on surface of medium until dry.

4. Incubate medium at 40-45°C for 48 hours in anaerobic jar for recording colony
numbers.
Methodology of Phyto-chemical & Physico-chemical Analysis of the Ayur-
probiotic preparation

|) TEST OF CARBOHYDRATES:

a) Molisch’s Test (General Test): 2— 3 ml ag. Extract + few drops of alpha naphthol
solution in alcohol shake and add concentrated H,SO,4 from sides of test tube.
- Violet ring isformed at the junction of 2 liquids.

1) Testfor reducing Sugars

a) Fehling’s Test: Mix 1 ml Fehling’s A and 1 ml Fehling’s B solution boil for 1
minute.

Add equal volume of test solution. Heat in boiling water for 5 —-10 minutes.

- 1% ayellow, then brick red precipitate is observed.

b) Benedict’s test: Mix equa volume of Benedict’s reagent and test solution in the
testtube. Heat in boiling water bat for 5 minutes.
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- Solution appears green, yellow or red depending on amount of reducing sugar
presentin test solution.

2) Testfor Monosaccharides:
a) Barfoed’s Test: Mix equal volume of Barfoed’s reagent and test solution.Heat for
1 -2 minutesin boiling water bath and cool.

- Red precipitate is observed

3) Testsfor Hexose Sugars.
a) Selwinoff’s Test (for Ketohexose like fructose); Heat 3 ml Selwinoff’s reagent
and 1 ml test solution in boiling water bath for 1 to 2 minutes.

- Red colour isfound.

b) Tollenphloroglucinaol test for galactose: Mix 2.5 ml concentrated HCI and 1ml
0.5% phloroglucinol. Add 1 — 2 ml test solution.
- Yellow to red colour appears.

c) Cobalt Chloride Test: Mix 3 ml test solution with 2 ml Cobalt chloride. Boil and
cool. Add few drops of NaOH solution.

- Solution appears greenish blue (glucose) or purplish (fructose) or upper layergreenish
blue and lower layer purplish (mixture of glucose and fructose)

4) Test for Non-reducing sugars:

a) Test solution does not give response to Fehling’s & Benedict’s Tests.
b) Hydrolyse Test solution; Fehling’s & Benedict’s test are positive.

5) Test for Non-reducing Polysaccharides (Starch):

a) lodine Test: Mix 3 ml test solution and few drops of dilute lodine solution.
Bluecolour appears, it disappears on boiling and reappears on cooling.
b) Tannic acid test for starch: With 20% tannic acid test solution gives precipitate.

II) TEST FOR PROTEINS:

a) Biuret Test (General Test): To3ml T. S,, add 4% NaOH and few
drops of 1% CuSO, solution.
- Violet or pink colour appears.

b) Million’s Test for Proteins: Mix 3 ml. T. S. with 5 ml. Millions Reagent gives
whiteprecipitate. Warm precipitate turns brick red or the precipitate dissolves giving red
coloured solution.

c) Xanthoprotein Test (for Protein containing tyrosine or tryptophan): Mix 3 ml

T.S. with 1 ml concentrated H,SO4
- White precipitate is formed. Boil
- Precipitate turns yellow, Add NH,OH

- Precipitate turns orange.
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d) Test for Proteinscontaining Sulphur: Mix5ml T. S. with 2 ml 40% NaOH and 2
drops of 10% lead acetate solution. Boil, solution turns black or brownish due to PbS
formation.

e) Precipitation Test:

The Test solution gives white colloidal precipitate with following reagents:
a) Absolute alcohol.
b) 5% HgCl, solution.
c) 5% Lead Acetate
d) 5% Ammonium sulphate

I11) TESTSFOR AMINO ACIDS:

a) Ninhydrin Test (General Test): Heat 3 ml T.S. and 3 drops 5% Ninhydrin
solutionin boil water bath 10 minutes
- Purple or bluish colour appears.

b) Test for Tyrosine: Heat 3 ml T. S. and 3 drops Million’s reagent solution.
- Solution shows dark red colour.

c) Test for Tryptophan: To 3 ml T.S. and few drops of glyoxaic acid and
concentrated H,SO4
- Reddish Violet ring appears at junction of the two layers.

d) Test for Cysteine: To 5 ml T.S. and add few drops of 40% NaOH and 10%
leadacetate solution. Boil it. Black precipitate of lead sulphate isformed

V) TESTSFOR TANNINSAND PHENOLIC COMPOUNDS:
To 2-3 ml of aqueous or alcoholic extracts, add few drops of following reagents:

a) 5% FeCls solution: Deep blue-black color.

b) Lead acetate solution: - White precipitate

c) Gelatin solution:- White precipitate

d) Bromine water:- Discoloration of bromine water

€) Acetic acid solution:- Red color solution

f) Potassium dichromate: Red precipitate

g) Diluteiodine solution: Transient red color

h) Dilute HNOs: Reddish to yellow color

i) Dilute KMNQ;, solution: Discoloration.
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V) TESTSFOR STEROIDS:

a) Salkowski reaction: To 2 ml of extract, add 2 ml of chloroform and 2 ml
concentrated H,SO4. Shake well.

- Chloroform layer appears. Red and acid layer shows greenish yellow
fluorescence.

b) Liebermann —Burchard reaction: Mix 2 ml extract with chloroform. Add 1-2
ml acetic anhydride and 2 drops concentrated H,SO,4 from the side of test tube. First
red, then blue and finally green colour appears.

c) Liebermann’s Reaction: Mix 3 ml extract with 3 ml acetic anhydride. Heat and
cool. Add few drops of concentrated H,SO,. Blue colour appears.

VI) TESTSFOR GLYCOSIDES:
Testsfor Cardiac Glycosides:
a) Test for Deoxysugars (Keller — Killani Test):

To 2 ml extract, add glacial acetic acid, one drop 5% FeCl; and concentrated
H,SO4. Reddish brown colour appears at junction of the two liquid layers and
upper layer appears bluish green.

Test for saponin glycosides:

b) Foam Test: Shake the drug extract or dry powder vigorously with water persistent.

METHODOLOGIESFOR THE LAB INVESTIGATIONS DONE
. Methodology (SoP) for Microbiological Tests:
1. Isolation of Lactic Acid Bacteria (LAB) from fecal samples:

For isolation, 1g of feces from each animal was removed under aseptic
conditions, then suspended in 9 ml sterile saline and homogenized for 3 min. Bacterial
isolation was performed by preparing serial dilutions of the samples with sterilized
maximum recovery diluents (pH -7); 0.1 ml of the dilution was spread on the MRS
agar for LAB isolation. In current study Faecal samples of various groups (A, B, C, D,
E, F, G and H) were diluted serially from 10 to 10, then 0.1 ml aliquot of the higher
dilutions were spread on to MRS plates and incubated at 37°C for 24-48 h (De Man et
al., 1960). White and creamy colonies were picked up randomly and purified by three
successive transfers on MRS medium. The cultures were routinely checked. The pure
cultures were maintained by sub culturing twice in MRS broth before use. Further
Pure cultures were stored at cold conditions for longer storage. At the end of
incubation (37°C for 48 h), the LAB were selected based on their morphology in
their selective media such as colony character. Selected bacterial isolates will be
screened for molecular 16s RNA gene sequencing for identification of bacteria.

2. Extraction of bacterial DNA:
The DNA extraction and purification from bacterial isolates were carried out
according to the procedure described by Cheng and Jiang, 2006. Overnight bacterial
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cultures were centrifuged individually at 15,000g for 10 min. Pellets were washed with
400 pl SET buffer (75 mM NaCl, 25 mM EDTA, 20 mM Tris, pH 7.5), then
centrifuged at 10,000g for 10 min. The pellets were resuspended in TE buffer (Tris-
EDTA buffer, pH 8.0), 100 W tris-saturated phenol (pH 8.0) was added and the
suspensions were centrifuged at 10,000g for 10 min at 4 °C. Mixtures composed each
of 160 ul of the obtained aqueous phase, 40 pl TE buffer and100ul chloroform were
centrifuged at 10,000g for 10 min. The resulting supernatant (100 pl) was mixed with
40 pl TE buffer and 5 pl RNase (10 mg/ml) and incubated at 37 °C for 10 min. Then
100 I of chloroform was added and the mixture was centrifuged at 15,000g for 10min
at 4°C. The isolated DNA was subjected for 16s RNA gene sequencing for molecular
identification.

3. Polymerase Chain Reaction (PCR) amplification:

DNA was isolated from the provided culture. Quality was evaluated on 1.8%
Agarose Gd; a single band of high-molecular weight DNA has been observed.
Isolated DNA was amplified with 16s rRNA Specific Primer (8Fand 1492R) using
Veriti® 96 well Therma Cycler. A single discrete PCR amplicon band of ~1500
bp was observed (Figure.l). The PCR amplicon was bead purified and further
subjected to Sanger Sequencing. Bi-directional DNA sequencing reaction of PCR
amplicon was carried out with 8F and 1492R primers using BDT v3.1 Cycle
sequencing kit on ABI 3500Dx Genetic Analyzer. Consensus sequence of 1500bp of
16s region was generated from forward and reverse sequencedata using aligner
software.

II. Methodology (SoP): Histological Samples Preparation:

All tissue samples were fixed in 10% buffered formalin for 5 days, followed
by a progressive dehydration procedure using severa alcoholic baths of different
percentages (70%, 96%, and absolute ethanol). Afterwards, the clarification of the
samples was realized using three repeated baths of 1-butanol (one hour each). The
samples thus prepared were embedded in paraffin and sectioned using the Leica
microtome (RM2125, Leica, Nussloch, Germany) into 5 um sections. After displaying
the sections on the slides, they were stained using Goldner’s trichrome technique.’

[I1. Laboratory Testsfor the Clostridium difficile:

Clostridium (re-classified as “Clostridioides”) difficile is an anaerobic, gram-
positive bacterium that causes significant disease through elaboration of two potent
toxins in patients whose normal gut microbiota has been altered through antimicrobial
or chemotherapeutic agents (dysbiosis).

A variety of methods exist for testing patients at risk for C. difficile. These can

be broadly categorized into two groups:
(1) those tests that detect the organism itself (or a component of the organism), such as
anaerobic bacterial culture, glutamate dehydrogenase (GDH), the common antigen
present in both toxigenic and nontoxigenic strains, and nucleic acid tests that detect the
genes that encode toxins A and B.
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(2) Tests that detect free toxin, such as cell culture cytotoxicity neutralization assays
(CCCNA) and enzyme immunoassays (EIAS). Bacteria culture with toxin testing of
recovered isolates (toxigenic culture [TC]) and CCCNA are considered reference
methods and the standards against which other methods are compared*?® #2122

Céell Culture Cytotoxicity Neutralization Assays (CCCNA):

The development of a CCCNA by Bartlett et al and Chang et al using initially
primary human amnion cell cultures, facilitated the discovery that cytotoxins elaborated
by C. difficile were responsible for pseudomembranous colitis, and this became the
first diagnostic test for detection of C. difficile in stool %2,

Cell Culture Cytotoxicity Neutralization Assay (CNA) and Toxigenic Culture
(TC) are considered as gold standard reference tests for detection of C. difficile. (Gold
standard tests)

M ethodology:

This test method requires multiple steps that include placing an aliquot of stool
in a buffer solution, centrifuging it, and filtering the supernatant. The filtrate is diluted
and then inoculated to a cell culture monolayer. A variety of different cell types can be
used and human fibroblasts are considered the most sensitive® 12, After incubation at
37°C for 24 hours, the plates are assessed for cytopathic effect (CPE) that is
characterized by rounding and spiculation of the cells. CPE must be neutralized by C.
difficile or Clostridium sordellii antitoxin to prove that CPE is not related to
nonspecific substances in stool. Although CCCNA is considered as a reference method,
and is a sensitive method for the detection of toxin B, clinical sensitivity is <90%.

Detection of Cytotoxin in stool samples by CCCNA is a more accurate
reflection of active disease than other methods'?" 1?2,

M ethodology:

An extract of the fecal flora contained a substance important for the
colonization of the normal ceca flora. Fluid secretion in the small intestine was caused
by all toxins, but only toxins A and C caused shedding of epithelial cells from the villi
without visible damage to the crypt cells. Toxin B, as well toxin A induced intestinal
epithelial cell damage, increased mucosal permeability and caused an acute
inflammatory response™®. Wilson and™* did not use a mouse model but studied the
effects of using the entire cecal flora from mice for elimination of C. difficile from the
mouse cecum. They suggested that as yet unidentified commensal organisms competed
more efficiently than C. difficilefor the available nutrients, and that substances
produced by indigenous flora may decrease the growth rate even when a nutritionally
rich medium was available.
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ABSTRACT

Introduction: Recently there has been an increasing interest in the use of natural food additives and incorporation of
health promoting substances into the diet. A study was undertaken to assess the effect of lyophilized Bilwaphalasaara
dahi on the organoleptic characters. physico-chemical and phyto-chemical properties. An objective of the study is to
develop bilwaphala saara dahi in a lyophilized form with different strengths and to assess the quality control analysis of
all the lyophilized samples of bilwaphala saara dahi.

Materials & Methods: Here apakwa-bilwa phala majja (Un-ripened Bael fruit pulp) is mixed with dahi(curd). The
product was analyzed for variour parameters.

Result: Presence of reducing sugar was identified in Sample-A. C & D. Presence of protein was identified in sample-C
of water extract and sample-D in both the extract. Sample-D showed the presence of amino acids in both the extract.
Presence of tannins was identified in Sample-C and D in both the extract. Highest percentage of loss on drying of
11.706 % of Sample-A" was recorded. Highest percentage ash of 6.972 % was recorded in Sample-B. Highest
percentage of acid insoluble ash of 1.045 % was recorded in Sample-B. Highest percentage of water soluble extracts of
94.417 % was recorded in Sample-C. Highest percentage of alcohol soluble extracts of 53.302 % was recorded in
Sample-A. Highest pH of 4.34 was recorded in Sample-D followed by 4.03 (Sample-C). 3.74 (Sample-B) and 3.34
(Sample-A).

Discussion: Dahi is a semi-solid fermented milk product made by fermentation process of fresh milk and considered as
a functional food because of its lactic acid bacteria (LAB) that provide significant therapeutic value. When curd is
combined with various herbal drugs or plant extracts, its functionality like anti-oxidative, immuno-modulatory etc will
be enhanced.

Conclusion: Study shown that apakwa-bilwaphala saara (fruit pulp extract) added dahi is superior to any other herbal
incorporated dahi extract in the lyophilized form.

Key words: Bilwa, Dahi. Beal pulp, Lyophilization. Phytochemical, Organoleptic
INTRODUCTION

Milk is very nutritious and perhaps an indispensable food for human being. But in this era of industrialization, food
habit of common people is changing. It is preferable as it is healthy, delicious food to fresh raw foods. Hence, milk is
converted to various milk products including dahi. About 9% of the total milk produced in India is converted to
fermented milk products'. Dahi is the most popular fermented dairy product in the Indian sub-continent and consumed
by most of the people with everyday meal and it is also used to prepare several culinary dishes”. Dahi is highly
nutritious, delicious and contain lots of gut health promoting factors in it’ thereby increasing the longevity of human
life. Nowadays, natural way of preservation with the help of erbal extract is gaining popularity. One such Ayurveda
drug is bilwa (bael fruit), because of its antimicrobial and antioxidant profile, known to be widely prescribed drug”.
Moreover, bael fruit is easily available at all seasons, very cheap and utilized by people for different purposes. The
present study was aimed to produce bilwaphala saara dahi in a lyophilized form and its organoleptic, physico-chemical
and phyto-chemical properties was investigated. The study was carried out with the following objectives:

1. To develop bilwaphala saara dahi in a lyophilized form with different strengths.

2. To assess the quality control analysis of all the lyophilized samples of bilwaphala saara dahi.
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MATERIALS AND METHODS

Collection and Authentication of Cow milk & curd’:

e  Cow milk sample was procured by known milk vendor.

e Curd was prepared by traditional method.

¢ Authentication of Cow milk & curd sample was done at Divisional Food Laboratory. Vaccine Depo. Belagavi.

Collection and Authentication of Plant Material:

e The fresh un-ripened bilwa (Aegle marmelos. Linn) fruit was collected from the natural habitat. herbal garden of
KLE Academy of Higher Education and Research (KAHER) Shri.B.M.Kankanawadi Ayurveda Mahavidyalaya.
Shahapur, Belagavi.

e Authentication was done in AYUSH approved Drug Testing laboratory, KAHER’s Shri. B. M. Kankanawadi
Ayurveda Mahavidyalaya.

Phyto-chemical Screening’:
Qualitative Analysis of tannins, phenols, flavonoids. saponins, alkaloids, steroids. terpenoids was carried out in
AY USH approved Drug Testing Lab, KAHER s Shri.B.M Kankanawadi Ayurveda Mahavidyalaya.

Methodology of preparation of Bilva phala saara dahi:

Preparation of Bilva phala sara dadhi was done in Dr.Prabhakar Kore Basic Science Research Centre (BSRC)

laboratory. KAHER. Belagavi. Fresh un-ripened Bael fruit was thoroughly washed in clean water to remove its

physical impurities. The washed un-ripened Bael fruits were broken and the pulp along with the seeds and fibre were
scooped out. Then seeds were separated from the pulp. The pulp was collected in clean vessel. 100ml of curd was
poured to the clean vessel from the sample. 50gm pulp ie. apakwa phala majja (pulp of un-ripened bael fruit) was
weighed. Then. pulp in the curd will be mixed thoroughly with clean stirrer. Squeezed and blended the curd with
blender for uniform size of the pulp. Labeled the sample (Name, quantity & date). The sample was kept it for one day
in deeper part of the freezing compartment for further process ie, lyophilization. Next day, the sample was taken from

the storage & the contents were transfer to lyophilized bulbs of Iyophilizer. Adjusting the temperature at 40*c for 3

days. the sample became lyophilized with fine powder. Then the lyophilized product was transferred to clean airtight

container. The lyophilized product sample was stored in cold storage for further assessing analytical parameters of the
study’.

e Organoleptic characters, Physico-chemical and Phyto-chemical analysis"®'" of the Lyophilized samples (A.
B. C & D ie. two curd samples of different quantity & two Bilwaphalasaara dadhi samples of different proportions)
were assessed & results obtained in the CRF of KAHER’s Shri B M K Ayurveda College, Belagavi.

e Aqueous and alcoholic extracts of Lyophilized samples A, B. C & D were subjected for qualitative preliminary

3910

phyto-chemical screening®®
RESULTS

Table: 1. Showing the results of Organoleptic characters of the Lyophilized samples

Name of the Lyophilized Form Colour Taste Odour
Sample
Sample-A Powder White Sour Milky
Sample-B Powder White Sour Milky
Sample-C Powder Light brown Sour & bitter | Characteristic
T Sample-D Powder Light brown Sour & bitter | Characteristic

Table: 2. Showing the results of Phytochemical analysis of the samples

Name of the Test for Test for Test for Test for pentose Test for non-
Lyophilized carbohydrate reducing sugar monosaccharides sugar reducing sugar
Sample Water | Alcohol | Water | Alcohol | Water | Alcohol | Water | Alcohol | Water | Alcohol
Sample-A + + + - - - - - - -
Sample-B + + H g = a 2 » " -
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Sample-C

Sample-D

Name of the
Lyophilized
Sample

Table: 3. Showing the results of Phytochemical analysis of the samples

| Test for hexose | Test for proteins Test for amino Test for steroids Test for
sugar acids flavonoids
Water | Alcohol | Water | Alcohol | Water | Alcohol | Water | Alcohol | Water | Alcohol

Sample-A

Sample-B

Sample-C

Sample-D

Table: 2. showing the results of Phytochemical analysis of the samples

Name of the
Lyophilized
Sample

Test for alkaloids

Test for tannins

Test for glycosides

Water Alcohol

Water Alcohol

Sample-A

Water .}Iff}hol

Sample-B

__ Sample-C
Sample-D

Presence -=

Absence

Table: 4. Showing the results of Physico-Chemical properties of the Lyophilized samples

Name of the Loss on Ash Acid Water Alcohol Ph value
Lyophilized drying value insoluble soluble soluble (5%)
Sample ash extractive | extractive
Sample-A 11.706% | 5.732% 0.797% 82.002% 53.302% 3.34
Sample-B 8.391% | 6.972% 1.045% 93.884% 44.479% 3.74
Sample-C 8.449% | 6.237% | 0.948% 94.417% 45.772% 4.03
Sample-D 6.593% | 5.932% 0.598% 55.980% 45.295% 4.34

Lyophilized samples of Bilwaphalasaara dahi
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Alcohol soluble & water soluble extracts of the lyophilized samples
DISCUSSION
Phyto-chemical analysis of Bilwaphalasaara dahi:

Table.l shows the phyto-chemical properties of lyophilized bilwaphala saara dahi with water and alcohol extract stored
at refrigerated temperature. Presence of carbohydrate was identified in all the four samples of water & alcohol extract.
Presence of reducing sugar was identified in Sample-A. C & D but it was absent in Sample-B of water extract whereas
all are shown absent in alcohol extract.

Presence of monosaccharide, pentose sugar, non-reducing sugar, hexose sugar, steroids and flavonoids was not
identified in both the extracts in all the four samples. Presence of protein was identified in sample-C of water extract
and sample-D in both the extract. Absence of protein was seen in Sample-A, B of water extract and same was also not
seen in Sample-a, B and C of alcohol extract.

Presence of amaino acids was not identified in Sample A. B and C in both the extract, whereas Sample-D shown the
presence of amino acids in both the extract. Presence of alkaloids was identified in Sample-A in both the extract.
whereas absence was noted in rest of the samples of both the extract.

Presence of tannins was identified in Sample-C and D in both the extract, whereas absence was noted in the Sample-A
and B of both the extract. Presence of glycosoides was identified in in Sample-C and D of water extract but shown
absence in Sample-A and B, whereas glycosides are seen absent in all the four samples of alcohol extract.

Physico-chemical analysis of Bilwaphalasaara dahi:
Table.2 shows the physico-chemical properties of lyophilized bilwaphala saara dahi of all the four samples with 0.5%
aqueous extract stored at refrigerated temperature.

Highest percentage of loss on drying of 11.706 % of Sample-A was recorded followed by 8.391%. 8.449 % and 6.593
% of Sample-B, C and D respectively. Ash content of herbal incorporated dahi differed significantly in most of the
treatment combinations. Ash variation was attributed due to the ratio variation of apakwa bilwaphala majja (Pulp of
un-ripened bael fruit) used in different proportions.

Highest percentage ash of 6.972 % was recorded in Sample-B followed by 6.237 % of Sample-C, 5.932 % of Sample-D
and 5.732 % in Sample-A. Ash content of herbal incorporated dahi differed significantly in most of the treatment
combinations. Ash variation was attributed due to the ratio variation of apakwa biwaphala majja used in different
proportions.

Highest percentage of acid insoluble ash of 1.045 % was recorded in Sample-B followed by 0.948 % of Sample-C,
0.797 % of Sample-A and 0.598 % of Sample-D. Acid insoluble ash variation was attributed due to the ratio variation
of apakwa biwaphala majja used in different proportions.

Highest percentage of water soluble extracts of 94.417 % was recorded in Sample-C followed by 93.884 % of Sample-

B, 82.002 % of Sample-A and 55.980 % in Sample-D. Variations in water soluble extracts were attributed due to the
ratio variation of apakwa biwaphala majja used in different proportions.
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Highest percentage of alcohol soluble extracts of 53.302 % was recorded in Sample-A followed by 45.772 % of
Sample-C. 45.295 % of Sample-D and 44.479 % of Sample-B. Variations in alcohol soluble extracts were attributed
due to the ratio variation of apakwa biwaphala majja used in different proportions.

Highest pH of 4.34 was recorded in Sample-D followed by 4.03 (Sample-C). 3.74 (Sample-B) and 3.34 (Sample-A)
pH content of herbal incorporated dahi differed significantly in most of the proportionated combinations.

Organo-leptic analysis of Bilwaphalasaaradahi:

All the four samples were in the powdered (lyophilized) form. Sample-A and B are seen white in colour and tasted sour
whereas Sample-C and D are seen in light brown colour and tasted sour and bitter. This is because of apakiva
bivvaphala majja (unripened bael fruit pulp) incorporated in different proportions. Sample-A and B perceived milky
odour whereas Sample-C and D shown of its characteristic odour. The difference in the odour and taste noted in
different combinations was due to the ratio variation of apakwa biwaphala majja incorporated in different proportions.

Lyophilization technique has many advantages. especially for heat sensitive products. The lyophilized products can be
stored at ambient temperature over a 2 years shelf life and it can enhance product stability in a dry state. Therefore, in
this study. lyophilized technique was used for preparing the sample''. Functional food provides biological and
therapeutic properties beyond their basic nutritional value'* (Hasler, 2002) which incorporate readily into diet food and
proposed to reduce disease risk'* (Buckley et al.. 2011). Functional foods can be regarded as foods with a health benefit
beyond satisfying traditional nutritional requirements'* (Sanders, 1998). Curd (Dahi) is considered as a functional food
because of its lactic acid bacteria (LAB) that provide significant therapeutic value during milk fermentation including
the highly digestible nutrients'” (Deeth and Tamine. 1981) as well as the ability to produce various antimicrobial
compounds. reduce serum cholesterol, alleviate lactose intolerance ,stimulate immune system and stabilize guts
microflora “(Gibson et al..1997).

CONCLUSION

I'he current study was designed to develop a novel Ayurvedic probiotic and determine the phytochemical, physico-
chemical and organoleptic qualities of lyophilized bilwaphalasaara dahi samples of different proportions. Standard
method was followed to prepare dahi and apakwa bilwaphala majja extract. Prepared lyophilized samples were stored
under refrigerated condition and subjected to various phytochemical, physico-chemical and organoleptic quality
analysis at periodic interval. The presence of high amount of carbohydrates. proteins. alkaloids, and tannins in
Iyophilized Samples indicates that the thermo-liable compounds are seen after lyophilisation process. Therefore.
lyophilized extract can also be used to prepare supplementary products for gastro-intestinal tract involving conditions
such as mal-absorption syndrome. in bacterial and viral origin diarrhoea, irritable bowel syndrome and recently it can
also be utilized in antibiotic associated diarrhoea.

Hence Study may be concluded that apakwa bilwaphalasaara (fruit pulp extract) extract added dahi is superior to any
other herbal incorporated dahi extract in the lyophilized form.

Conflicts of Interest: There are no conflicts of interest
Funding: None

Acknowledgement: We thank to Dr.Giridhar Vedantam Unit Head, CRF (Central Research Facility), Dr.Mahadev
G. Coordinator, Phytochemical Analysis Wing KAHER’s Shri.B.M.K Ayurveda Mahavidyalaya Shahapur Belagavi
Karnataka India for their timely help and support.

REFERENCES

[1]  Singh, R. (2007). Characteristics and technology of traditional and cultural dairy products. Bulletin of the Dairy
International Federation. 415: 11-20.

[2]  Shekhar.S.. Joe.J Kumar,R Jyothi,J Kumar,R.M.K, Priya,Y.A Rao,K.J and Pagote,C.N. (2013) Heat treatment of
milk on the sensory and rheological quality of dahi prepared from cow milk. Research and Reviews.J. of Fd.and
Dairy Technol.,1(1):8-14.

[3] Hosono, A., Kashina,T and Kada,T. (1986) Anti-mutagenic properties of lactic acid cultured milk on chemical
and fecal mutagens. J. Dairy Sci. 69:2237-2242.

[4]  Chakraborty, D and Shah, B. (2011) Antimicrobial, anti-oxidative and anti-hemolytic activity of Piper betel leaf
extracts. Int. J. of Pharmacy and Pharmaceutical sciences, 3(3):193-199.

[5]  FSSAI: Manual of methods of analysis of foods Milk and milk products. Food Safety and Standards Authority of
India, Ministry of Health and Family Welfare, Government of India, New Delhi; (2015).

IJARESM Publication, India >>>> www.ijaresm.com Page 1478

Page 293



Annexures

International Journal of All Research Education and Scientific Methods (IJARESM), ISSN: 2455-6211

Volume 10, Issue 5, May-2022, Impact Factor: 7.429, Available online at: www.ijaresm.com

[6] Khandelwal KR: Practical Pharmacognosy. | 3" Edition, Nirali Prakashan. Pg.no.143-53. (2005).

[7]  Nireesha G. Divya L. Sowmya C, Venkateshan N. Babu MN. Lavakumar V. Lyophilization/freeze drying-an
review. Int J Nov Trends Pharm Sci 2013; 3:87-98.

[8]  Savithramma N., Linga Rao M., Suhrulatha D., Screening of Medicinal Plants for Secondary Metabolites.
MiddleEast J. Sci. Res.. 8 (3): 579-584, (2011).

[9]  Soni A.. Sosa S.. Phytochemical Analysis and Free Radical Scavenging Potential of Herbal and Medicinal Plant
Extracts. J Pharma. Phytochem..2 (4): 22-29 . (2013).

[10] Shah P.. Modi H. A., Shukla M. D., Lahiri S. K.. Preliminary Phytochemical Analysis and Antibacterial Activity
of Ganoderma lucidum collected from Dang District of Gujarat. India. Int. J. Curr. Microbiol. App. Sci.. 3(3):
246-255, (2014).

[11] Nireesha G, Divya L, Sowmya C, Venkateshan N. Babu MN. | avakumar V. Lyophilization/freeze drying-an
review. Int J Nov Trends Pharm Sci 2013: 3:87-98.

[12] Hasler.C.M, (2002). Functional foods: benefits. concerns and challenges-a position paper from the American
council on Science and Health , Journal of Nutrition 132 .3772-3781.

[13] Buckley.N.D,C.P.Champagne.A.l.Mastti,L..E.Wagar.T.a.Tompkins.).M.Green Johnson (2011) Harnessing
functional food strategies for the health challenges of space ravelFermented soy for astronaut nutrition. Acta
Astronautica 68, 731-73.

[14] Sanders. M.E. (1998). Probiotics Food Technology, 53:67-77.

[15] Deeth.H.C and A.Y.Tamine (1981) - Yogurt and therapeutic aspect. Journal of Food Protection 44 -48-86.p

[16] Gibson. G.R.J.M.Saveedra, S.Mac-Farlane.G.T.Mac-Farlane (1997)-Probiotic and intestinal infection: R.fuller
(Ed.),Probiotic.2: Application and practical Aspect. Chapman & Hall, New York pp.10-39

IJARESM Publication, India >>>> www.ijaresm.com Page 1479

Page 294



Annexures

Page 295



Annexures

joa Manuscript Accepted for Publication: joa_42_23

From: Journal of Ayurveda (ja@journalonweb.com)
To:  sanjeevtonni@yahoo.com

Date: Sunday, 30 April, 2023 at 05:44 pm IST

Dear Dr Tonni,

The Editorial team of Journal of Ayurveda is pleased to inform you that your manuscript joa_42 23 entitled "Quality
control parameters of Ayurvedic probiotic formulation ‘Apakva Bilvaphalasara Dadhi", is accepted for publication in
the journal.

We will be sending you page proofs of the manuscript in about 2-3 weeks for final checking and corrections if any.,
through the manuscript management site before the publication of the manuscript.

Please note that the journal reserves the right to make changes in the language, grammar, presentation, etc. to suit
the journal's requirements.

We thank you for submitting your valuable research work to Journal of Ayurveda.
With warm personal regards,

Yours sincerely,

The Editorial Team

Journal of Ayurveda

- Ppage2%



Annexures

Journal Ethics

Wolters Kluwer and Journal/Association are committed to meeting and upholding standards of ethical
behavior at all stages of the publication process. We follow closely the industry associations, such as
the Committee on Publication Ethics (COPE), International Committee of Medical Journal
Editors (ICMJE) and World Association of Medical Editors (WAME), that set standards and provide
guidelines for best practices in order to meet these requirements. For a summary of our specific
policies regarding duplicate publication, conflicts of interest, patient consent, etc., please

visit www.Medknow.com/EthicalGuidelines.asp

Open Access Publication and Creative Commons Licensing

This is an open access journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build
upen the work non-commercially, as long as appropriate credit is given and the new creations are
licensed under the identical terms.

Digital Archiving

Wolters Kluwer Medknow provides for long-term digital preservation through two primary
partnerships, Portico and CLOCKSS.

Portico is a leading digital preservation service worldwide. The content is preserved as an archival
version and is not publically accessible via Portico, but is provided when required under specific
conditions, such as discontinuation of the collection or catastrophic failure of the website.

CLOCKSS will enable any library to maintain their own archive of content from Wolters Kluwer
Medknow and other publishers, with minimal technical effort and using cheaply available hardware.

Ahead of Print policy

Atrticles published online under the Ahead of Print model are considered published and can be cited
and quoted using the DOI as the reference source. Wolters Kluwer Medknow has a policy that changes
will not be made after publication of an article without following accepted procedures for making
corrections to the scientific record.

Advertisements

While advertisements are crucial to this journal to be able to keep all content free for everyone, ethical
considerations are in place to ensure the integrity of the journal and its content:

e "Pop-up" and "banner" ads appear on a random, rotating basis. The advertiser has no control or
input over the pages where their ads appear.

o The Editorial Board has full and final approval over the content of all advertisements.

¢ Advertisers will never be shown any manuscripts or other content prior to publication.

Scope of the journal

JOURNAL OF AYURVEDA (JOAY) (Online ISSN: 2582-7693 and Print ISSN: 2321-0435),
published on behalf of National Institute of Ayurveda, Deemed to be University (De - novo), is a peer-
reviewed print and online (Open Access) Quarterly journal. The journal aims at continuous
contribution for research, education and propagation of Ayush and interdisciplinary Sciences. JOAY
includes articles related to health, ethical and social issues in the field of Literary, Pre-Clinical and
Clinical Research. Articles with clinical interest and implications are given preference. The Journal
publish several types of articles like editorial, letter to editor, preclinical study, clinical study, survey
study, analytical study, review, case report etc. The journal does not charge for submission, processing
or publication of manuscripts and online access.

Medknow Publications

Page 297



Annexures

Page 298



Annexures

Original Article

Quality Control Parameters of Ayurvedic Probiotic Formulation “Apakva

Bilvaphalasara Dadhi”

Abstract

Background: Aegle marmelos known as “Bilva” and curd (dadhi) are widely used in Ayurvedic
formulations with various indications. Objectives: A study was undertaken with the objective
to develop quality control (QC) parameters for lyophilized Ajyurvedic probiotic formulation
prepared using a combination of Apakva Bilva Phalasara (unripe fruit pulp) and Dadhi (curd).
Methods: The QC parameters studied were organoleptic characters, physicochemical properties,
micro and macroelements, nutritive contents, preliminary phytochemical, and culture tests.
Results: The lyophilized sample was creamy white with milky odor, sour, and coarse in texture.
The pH was 3.57 + 0.23. The macroelements, namely, nitrogen potassium, phosphorus, magnesium,
calcium, and sodium, were 0.87% = 0.06%, 0.17% = 0.02%, 1.44% = 0.40%, 0.54% = 0.02%, 0.22%
= 0.01%, and 0.24% = 0.02%, respectively. The preliminary phytochemical study found saponins,
phenols, tannins, glycosides, alkaloids, terpenoids, flavonoids, and steroids. The culture test revealed
the presence of probiotic organisms in lyophilized samples. Conclusion: Probiotic organisms were
found in lyophilized samples demonstrating that it can be preserved for longer duration. Furthermore,
the study forms QC parameters for the Ayurvedic probiotic formulation 4pakva Bilvaphalasara Dadhi.

Keywords: Apakva Bilva Phalasara, lyophilization, probiotic, quality control parameters,

traditional

Introduction substantial amount of mucilage, which
. acts as a demulcent and is effective in

Aegle  marmelos (L) Corr. belonging

to Rutacea locally known as “Bael” or
“Bilva” known to possess various medicinal
properties in traditional systems of medicine.
It is one of the popular ingredients used in
many Ayurvedic formulations with wide
range of indications. Ayurveda classical
texts such as Charak Samhita, Sushruta
Samhita, Ashtanga Sangraha, Astanga
Hridaya, and  Bhavasprakasha  have
mentioned Bilva in many formulations,

its parts such as root, bark, fruit, and

leaves have been indicated in conditions
such as Jwara, Medoroga, Rajayakshma,
Arsha, Gulma, Shotha, Grahani, and
different types of Atisara (watery or loose
stools with or without blood or mucous).
The Charaka Samhita mentions the use

of fruit pulp or Phalamajja in different
types of Afisara (Ch.Su. 2/19, 20; Ch.Chi.
3/182, 8/127, 14/230, 19/20, 19/26, 19/52,
19/104, 19/109, 19/110, 19/114) 1Y The

fruit is known to possess therapeutic
qualities, since 4. marmelos possesses a
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access

treating chronic diarrheal illnesses, few
researches have supported the traditional
claim that unripe fruit may treat diarrhea.
Furthermore, fruit’s role in treating diarrhea
and dysentery is mentioned in the British
Pharmacopoeia.l”) It is known that the unripe
fruit has anti-diarrheal qualities and is most
useful in chronic diarrheas.>* Besides,
A. marmelos has been proven effective in
animal models of physiological diarrhea
and imitable bowel syndrome.f” Ripe

fruits are restorative, tonic, astringent,
laxative, and beneficial to the heart and
brain; Due to its digestive, astringent, and
stomachic properties, the unripe fiuits are
utilized for the management of dysentery
and diarthea.”®) In addition to being used as
an astringent in dysentery and a stomachic
in diarrhea, fine powder of dried unripe
fruit was also efficient against Entamoeba
histolytica and Ascaris Tumbricoides” Tre
activities of 4. marmelos are attributed to
its wide range of phytoconstituents
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which include, polyphenols, coumarins, tannins, alkaloids,
phenolic acids, organic acids, flavonoids, tocopherols, and
carotenes.'” The fruit has high nutritional composition
which includes minerals (K, P, Fe, Cu, Zn, Ca, Cr, and
Mpg), fat, fiber (pectin, lignin, cellulose, and hemicellulose),
carbohydrate, protein, vitamins (B,, B,, B, and C), amino
acids, and fatty acids.'!)

The human gut microbiota plays a major role
in nutritional development. Probiotics are “live
microorganisms when administered in adequate amounts
confer a health benefit on the host” (FAO/WHO, 2002).
Consumption of food preparations containing probiotic
bacteria, such as curd and yogurt, has increased
significantly as a result of the probiotics concept.

Most individuals include curd in their regular meals
as it is a well-known fermented milk product. Curd
is nourishing, delicious, and full of components that
support gut flora.">*] The potential health benefits o
probiotic microbes such as Lactobacillus johnsonii Lal,
Lactobacillus salivarius, Lactobacillus acidophilus, as a
result of lacto bacilli’s improved lactose tolerance and
digestion, the pathogen’s ability to grow and activity

of urease enzyme to survive in the stomach’s acidic
environment is inhibited. Lactobacillus rhamnosus

GG, Lactobacillus casei, Bifidobacterium lactis BB-12,
Bifidobacterium bifidum, and Streptococcus thermophiles
improves intestinal function and prevents or treats acute
diarrhea caused by bacterial infections. (4

It is evident from the traditional literature and research
studies that 4. marmelos plays a significant role in treating
diarrhea, also curd with plenty of probiotic microorganisms
is useful in treating diarrhea besides maintaining gut
microbiota. Therefore, a formulation was prepared using
the ingredients namely unripe fruit pulp of A. marmelos
and curd which are indicated to treat Afisara in Ayurveda.
The formulation must be prepared afresh whenever it is
required, and since it is unstable and prone to spoil quickly
in its fresh state, it is also likely to have a limited shelf life.
Therefore, these flaws remained to be of concern. Hence,
the formulation was freeze-dried (lyophilized) assumed o
give it a longer shelf life and similar efficacy. The study
was carried with the objectives to develop a formulation in
the combination of unripe fruit pulp of 4. marmelos (Bilva
phalasara) and curd (Dadhi) in lyophilized form and
to assess the quality of lyophilized sample of Apakva
Bilvaphalasara Dadhi (ABD).

Materials and Methods
Collection of raw materials

The fresh unripe Bilva fruits were collected from identified
A. marmelos. (L.) Corr. The plant is located in the herbal
garden of BMK Ayurveda College, Belagavi. The milk
required for the preparation of curd was procured locally
from native cow breeds [Figures 1 and 2].

2

et k

Figure 1: Unripe fruit

Extraction of fruit pulp
The fruits were collected in the month of May, which
varied in size and shape from nearly spherical and weighed

100-150 g were properly cleaned under running water to

get rid of physical imp\érities. The unripf fruit pulp gl(%ﬁg
with seeds was scooped out using stefile scoop, an e

extracted fruit pulp was stored in a sterile container at
room temperature till further use.

Preparation of curd (curdling)

A liter of milk collected was boiled in a clean stainless
steel vessel and cooled to room temperature. About 10 g
of inoculum of previously prepared curd was added to the

vessel containing milk and kept undisturbed for a minimum
of 6 h and the formed curd was used.

Preparation of bilva phalasara dadhi

The seeds were separated from fruit pulp. Three gram of
fruit pulp was accurately weighed and collected and 100 mL
of curd was accurately weighed and added to the vessel
containing fruit pulp. The contents of the vessel were mixed
thoroughly using stirrer until a homogenous mixture was
formed. Three separate batches of mixtures were prepared
and used separately for further analysis. The prepared
mixtures were freeze-dried using lyophilizer (Christ), and
the lyophilized samples were stored in dried container till
further studies.

Organoleptic characters

The lyophilized sample of ABD was studied for
organoleptic characters, namely color, texture, odor, and
taste, following the standard methods.™”!

Physicochemical properties, assessment of micro and
macroelements, and nutritive contents

Physicochemical parameters, namely loss on drying (at
105°C), total ash value, acid insoluble ash, alcohol
soluble extractive, water-soluble extractive refereeing to

Joumal of Ayurveda | Volume XX | Issue XX | Month 2023
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Figure 2: Curd

standard reference and expressed in terms of % wi/w, and
pH, were observed as per standard methods.>"” Maao

and microelements were assessed by atomic absorption
techniques, nitrogen content was estimated by Kjeldahl
method, nutritive contents, namely protein, fat, carbohydrates,
and sugars, were studied as per standard procedures, and
results are expressed in terms of percentage."**"

Preliminary phytochemical analysis

Lyophilized sample was used to prepare aqueous and ethanol
extracts, 10% of both the extracts were prepared and stored
in 4°C till further use. To confirm the secondary metabolites,
each extracts were subjected to preliminary phytochemical
analysis using various reagents: Dragendorff’s reagent for
the detection of alkaloids, NaOH was used for the detection
of flavonoids, ferric chloride was used for the detection of
phenolic compounds and tannins, glacial acetic acid and
ferric chloride were used for detection of glycosides.[w]

Culfure test

The culture test was performed as explained by Mackie

et al P!

+  Two grams of each of samples of freshly prepared ABD
and lyophilized sample of Bilva phalasara dadhi were
taken separately in a flask containing MRS Broth as
enrichment media and distilled water was topped up to
100 ml

* Both the samples were inoculated in blood agar media
and incubated at 37°C in anaerobic jar for 48-72 h

+ After 72 h of incubation, plates were removed and
colonies were counted

+ It was identified by classic microbiology examination
including Gram-staining for detecting morphology,
catalase tests, motility, and carbohydrates fermentation
tests.

Results
On the basis of the pilot study conducted, 3 g of fresh
unripe fruit pulp maintains the viability of probiotic activity

Journal of Ayurveda | Volume XX | Issue XX | Month 2023

Figure 3: Lyophilized form of

of curd, and hence, 3 g of fresh unripe fruit pulp was mixed
with 100 mL of curd. The yield of the lyophilized sample
obtained after freeze-drying was 23.65 = 0.33 g (n = 3).

Organoleptic characters

Organoleptic character refers to sensory evaluation wherein
the methods of analysis such as color, odor, taste, and
texture are performed using senses. The powder obtained by
freeze-drying is depicted in Figure 3 and was used to evaluate
the organoleptic characters, results are mentioned in Table 1.

Physicochemical properties

The results of physicochemical properties are mentioned in
Table 2. All the parameters were studied in triplicates and
the values are presented as mean + standard deviation. The
results revealed loss on drying, total ash, acid-insoluble

ash, water-soluble extractive, and alcohol-soluble extractive

were 11.55% = 0.14%, 5.65% £ 0.08%, 27.22% + 45.71%,
81.97% = 0.15%, and 53.43% = 0.13% w/w. The values of
the pH were found to be 3.57 + 0.23.

Estimation of macro and microelements

The results macro and microelements estimation are
mentioned in Table 3. The macroelements, namely, nitrogen
potassium, phosphorus, magnesium, calcium, and sodium,
were 0.87% * 0.06%, 0.17% = 0.02%, 1.44% = 0.40%,
0.54% = 0.02%, 0.22% = 0.01%, and 0.24% = 0.02%.
Similarly, microelements, namely, iron, zinc, copper, and
manganese, were 21.73 + 0.44, 12.60 = 0.33, 11.75 = 0.36,
and 24.94 £ 0.34 PPM.

Estimation of nufritive composition

The nutritive composition of protein, fat, carbohydrates, and
sugars was 8.97% = 0.15%, 4.83% £ 0.15%, 5.77% % 0.15%,
and 4.17% =+ 0.06%. The results are presented in Table 4.

Preliminary phytochemical analysis
The results of tests conducted for the detection of
phytochemicals are mentioned in Table 5. The tests
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Table 1: Organoleptic characters

Table 4: Estimation of nufritive composition

Characters Result

Color Creamy white
Odor Milky

Taste Sour

Texture Coarse powder

Nutritive composition Values (%)
Protein 8.97£0.15
Fat 4.83%0.15
Carbohydrates 5.77£0.15
Sugars 4.17£0.06

Table 2: Physicochemical properties

Table 5: Preliminary phytochemical analysis

Parameters Values (n=3) Phytochemicals Aqueous Ethanol
Loss on drying 11.55+0.14* Flavonoid + +
Total ash value 5.65+0.08* Saponin + ¥
Acid insoluble ash 27.22+45.71* Phenol + +
Water-soluble extractive 81.97+0.15*% Tannin + +
Alcohol-soluble extractive 53.43+0.13* Alkaloid + +
pH 3.5740.23 Steroids + +
*% wiw Terpenoids + +
Glycosides + +
Table 3: Estimation of macro and microelements
Elements Values Table 6: Culture test
Macroelements (%) Sample Result
Nitrogﬁn 0.8720.06 Fresh Bilva phalasara dadhi 5x10° CFU/mML
Potassium 0.17=0.02 Lyophilized sample 3x10° CFU/mL
Phosphorus 1.44+0.40 CRU: Colty-forming unit
Magnesium 0.54£0.02 .
Calcium 0.22£0.01
Sodium 0242002  there has not been an organized investigation of
Microelements (ppm) probiotic§ i1_1 food to validate their efficacy and safety:[“]
Tron: 2173044  Standardization, quality assurance, and product shelf life
Zinc 12.6000.33  are further major concerns. The formulation’s shelflife is
Copper 11.75+0.36  always determined by the pharmaceutical process and its
Manganese 2404:034  composition. There are couple of reports, in  which classical

revealed the presence of flavonoids, saponins, phenols,

tannins, alkaloids, steroids, terpenoids, and glycosides in
both extracts.

Culture test

By using a microscope, the isolated bacteria were examined.
It is evident that the bacteria was rod-shaped, Gram-positive

coccobacilli that occur single or in chains. The Gram
staining indicated that the isolated bacteria were lactobacilli.
It was evident from the result that the lactobacilli were
observed in both freshly prepared ABD and also in its
lyophilized sample. However, the colonies of lactobacilli
varied quantitatively. The results are presented in Table 6.

Discussion

Transforming classical formulations into different dosage
forms to gain numerous advantages besides retaining the
therapeutic properties has become increasingly important in
recent years.

Over the decade, probiotic products have become
increasingly prevalent in the Indian market. However,

Ayurvedic formulations have been transformed into
convenient dosage forms.>**! Fresh curd is a good source
of bioavailable vitamins, minerals, and folate. Consumption
of curd may enhance the immune response in the elderly.
These health benefits have been linked to the presence
of live bacteria.” According to the guidelines, 100 mL
of curd is said to be the recommended dosage for a day
consumption which is capable of producing the required
amount of probiotic organisms for beneficial action over
intestinal flora.’® The lyophilization processoffers various
benefits, especially for products that are sensitive to heat.
The lyophilized products may be transported and stored
at room temperature, and in addition to having a longer
shelf life, it can enhance the stability of the product in a
dry state and ensure that the constituents are homogenously
distributed.?”?® Therefore, in the present study Iyophilized
technique was applied for preparing the sample. The
presence of nutrients such as carbohydrates, proteins,
and fats and secondary metabolites such as flavonoids,
saponins, alkaloids, and tannins in lyophilized samples
indicate that the thermolabile compounds are found even
after the lyophilization process. Therefore, lyophilized
extract can also be used to prepare supplementary products
for the gastrointestinal tract involving conditions such

Joumal of Ayurveda | Volume XX | Issue XX | Month 2023
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as malabsorption syndrome, bacterial and viral infested
diarrhea, irritable bowel syndrome, and recently it can also
be utilized in antibiotic-associated diarrhea.

The study forms quality control parameters for the
traditional probiotic formulation ABD prepared using
unripe fruit pulp of Bilva and curd. It is also evident from
the result that probiotic organisms are viable in lyophilized
samples, which is a clear indication that the formulation

can be stored for a longer duration in its dry form. Further

studies are in the pipeline to evaluate its efficacy on
animals and humans.
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