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ABSTRACT

Theaim of this experiment wasto i solate strains of Lactobacillus from different curd samples .Atotal of four samples
wer e taken .Out of this 2 were curd and 2 were yoghurt from different brands .Different strains were isolated and a
pure culture was obtained .The culture was further cultured on selective media .Then utilizing the strains on the
selective media curd was made using milk .To the milk fruit pulp rich in fiber was added before adding the inoculum
.Then it was kept for incubation for the formation of curd .People with lactose intolerence generally lack the
enzyme lactase and hence cannot digest lactose .For them curd comes as a very whol e some food and its important to
enrich its nutritional properties .Thus adding fiber to it enhances its nutritional value .Also fiber is an integral
requirement in our daily diet .The roughage provided by fiber helpsin the bowel movement and the detoxification of
the body. Without the proper roughage many complications can occur which might result in the detoriation of health
due to toxic accumul ation in the body.
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INTRODUCTION

Vellore is the administrative head quarters of daldistrict in Tamil Nadu .The city experiencemsarid type of
climate with high temperatures prevailing througlt the year. Due to the high temperatures curd yarghurt
becomes one of the major constituents of the loddisis this region demands a high supply of dangdpcts
including milk and curd and yoghurt. The major smgrof milk in this region are the near by daiattupply a major
part of the milk (nearly 55%) .Rest of the milk cesrfrom the local villages houses. The locals Wgliave a good
intake of curd and associated products(yoghurtebuilk, mattha etc) to keep the body temperatimesin the
scorching heat. Besides the homemade curd theryactade curd and flavored yoghurts are also in ceim@ihese
have proved to be a great alternative for thosk laittose intolerance and thus is extremely essleffitie presence of
several strains of the bacteria Lactobacillus spextremely important for the fermentation of cutdctic acid
bacteria is usually a non spore forming bacterizallg rod shaped (coccus) and gram positive .Tla@eeGRAS
(generally recognized as safe ) bacteria that hielpard formation .These bacteria take up theosefrom milk and
break it down into simpler molecules easy to digeshe curd .Now a days probiotic bacteria araéntroduce to
the curd and other food products. "Pro-biotic” adlyt means “for life ” thus the probiotic bacteriaaching the
stomach and intestine of the consumer confer hbeltlefits to them .Since time immemorial milk hesved to be an
wholesome some food for people, children and gtkeple. Milk is one of the richest sources of eattirequired by
the body. But some people cannot in take milk dukacttose intolerance .Lactose is a sugar founilk that is
broken down by lactase enzyme[l] .The absenceisfetizyme causes lactose intolerance and henceisnilt

206
Scholar Research Library



Chitrika Biswas et al Der Pharmacia Lettre, 2016, 8 (15):206-213

digested by those people .Since in curd the lactogar is broken down into simpler sugars curdbmadigested by
people with lactose intolerance. Fruits are gehetalv in fat content but has a lot of dietary fib&hey are
comparatively cheap and nutritious. Besides fralieseasily available and is suitable for all the goups. If fiber is
present in the curd then people with lactose inémiee can have a wholesome food. Fruits like bahawe high fiber
content that can be incorporated so that the rangt value of the curd is enhanced.[2,4,5]

Materials —

Four different curd and yogurt samples
*MSR agar media (16.3 gm)
*Banana pulp (Musa acuminata)
*Macconkey (6.4gm)

*Conical flask and beakers

*Pipette

*Test tubes and test tube holder
*Mixer

* Autoclave bags

+Old newspapers and rubber bands
*Petriplates

*Glass rod

*Pressure cooker for sanitization
*Non absorbant cotton

Sample Collection-

Four samples of curd and yoghurt were collectedeuradeptic conditions from different places (mek8erent
shops). They were collected with the help of stesipoons and kept in sealed sterile containersaemnd cultured
under the laminar airflow to prevent any sort afiteanination. Each of the air tight containers wabelled [3] .The
four different samples were —

1.Curd sample from Ladies Hostel mess
2. Curd sample from the a local brand.
3.Curd sample from Men's Hostel mess
4.Yoghurt sample from a local brand.

The taste of different curds vary mainly due todhgount of innoculem in them .The different amaafrihnoclum is
a trade mark secret of the various brands [5,8f{is the samples that were collected all had diffeamount of
innoculum and thereby were expected to have diftes&ains of Lactobacillus.

Method —

« Sterilization :

Nine test tubes were filled each with 9 ml of dlistl water. In a 500ml of conical flask, 16.43gmypas the standard
value given) of MRS agar was added to 100 ml dilidid water and 4 gm of nutrient agar to make ritedia. The
nutrient agar was added to the MRS agar media $o laslp the media solidify quickly and firmly. Nabsorbent
cotton was plugged to ensure air gap was sealed. was done to prevent the constituents of thek flasm
evaporating out and casing a problem in measuref@¢ni.0] .Everything was put in the autoclave bad sterilised
for one hour .After autoclaving , some amount ahging time was given for the media to cool doweakl while the
serial dilution of the 4 samples was performed.sThias to ensure all the equipment used were frem fr
contamination.

*Serial dilution:

The process of serial dilution was performed fosugimg the proper mixing of the sample followed frpper

streaking for the lactobacilli strains .Each of 8@mples were taken and the steps were repeatel fibve four

samples. In 10 test tubes 9ml of distilled wates te&ken and to it 1ml of the sample was added. Wesg throughly
mixed by pipetting gently repeatedly.1 ml from thiet test tube was taken and it was transferraiemext test tube
and then 1 ml from the third test tube was takemetput into the next test tube .The 1ml mistooenfthe 10th test
tube was discarded carefully. The test tubes weme plugged with cotten to ensure minimal contationaas shown
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in fig(1).

*Isolation of colonies :

Inside the laminar flow cabinet the medium whilgsistill in the liquid state is poured into teetpplates including
one as control petriplate. Four such sets of pédtes were taken. Then mixture of the serial dituts poured and
spread (spread plate technique) with the helpghfss rod evenly. It was made into a thin evenrlaljee petri plates
were sealed and were marked .Then it was punfarbation at optimum temperature and pressurerferto two
days to allow the growth of bacteria. In the asiceptubators [11-13]. After the growth time, thetp plates were
taken out and the petri dishes with contaminatioany unwanted growth of fungus were eliminatedetatreaking
was done in order to isolate the colonies. Foaktrg petri plates containing fresh media was meghaa loopful of
colony was transferred into the perit dishes amy thiere streaked using a streaking noodle. Thenvleee sealed
and kept for incubation under optimum conditionfieA3-4 days white colonies were observed. fig{ght

Screening:

The colonies that were obtained after streaking toatle screened further to segregate the lactdesait and

intolerant. The colonies were taken and they weyairaplated in the MacConkey agar. MacConkey agaa i
differential media that contains bile salts andstaiyviolet .The bacteria which can metabolise(fmth glucose are
The petri plates were sealed and they were incdbfatéhe colonies to grow. After an incubationipdrof 2 to 3 days
,the petri dishes were taken out and observedbahteria those were lactose tolerant turned piktbe rest didnot
change colour[13].Therefore the lactose tolerantdyéa were isolated from the lactose intolerargsonThe lactose
tolerant bacteria were then separated and they sudreultured.(fig.3)

* Preparation of fruit fiber -

banana has a very high content of fiber. The djefiare present in banana helps in relieving cqaton ,loosing
weight etc. The pulp of banana contains the esdeninerals like iron phosphorus etc. Differentdgmf banana were
collected from the local market.

Fiber content in different types of bananas:

TABLE(2)
Type Raw banang Vellore local Green banang
p 9 yellow bananal i
Fiber content(in grams 2.66 3.43 3.04

The banana were thoroughly washed and deskinneziskih of the banana is believed to have the maxirfiber
content [14,15].The banana peels were thus cutliicslices. They were laid down in a flat layaddeft for drying
.They were checked on a regular basis .After a sparweeks the banana peels were completely dniddvere ready
to be used. They were thus powdered in a grindettaa dust was kept aseptically in an air tighttaorer.

*Preparation of curd-

Later the lactose tolerant bacteria were used tkencard. By comparing ,the strain that grew fastethe culture
media among those that were isolated was choser itl&@as found that the strain that was isolatedhfthe curd
from a local brand grew faster than that from tbghurt [16] .It was selected ,so that the curd d¢dad formed faster
and could be economically important .Moreover td adtritional value to the curd and also to enhatscaste, pulp

of Musa acuminata (banana) was added. The fibre from the banana peske then added to the 4 curd preparations
in different concentration to study their relatiefectiveness. Milk was taken and pasterurized. Wthe milk was
cooled down to room temperature, innoculum fromdtmel sample was mixed with it in 200ml beakersthie first
setup ,1%o0f the banana peel powder was addeck isettond setup 3% and in the 3rd and 4th setupsané®% of

the banana peel extract were added .The curd wadéft to set under optimum conditions.

fig(4)

Addition of nutritious medium :

Musa acuminata which is the scientific name of yellow banana vadged to 100ml of pasteurized milk . This was
done to enhance the nutritional value of the ched is being prepared. By incorporating the barfdoeas the fiber
content of the curd is increased. fig (4)
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RESULTS AND DISCUSSION

Lactose that is generally found in milk, needsaiarenzymes like lactase to be broken down int@knmcompounds
that could be digested by our body. However, soeup|e fail to digest the same and hence are séid totolerant to
lactose. These people thus take in the dairy ptsdonche form of curd or yoghurt where the baetdéerments the
lactose .Thus curd and yoghurt becomes an esspatiabf the diet of these people.

Fibers are referred to as the plant products thaple cannot digest. The dietary fibers are of types-

Soluble fibers -These are those type of fibers tvklissolve in water and tend to become gum likevasbus.
Insoluble fibers-These are those type of fibers doanot dissolve in water and these promote bamgalement.
Certain compounds incuding cellulose, hemicelluleewhich are essentially found in plants andrthedducts is
called fiber. Meat, eggs, or the fluids secreatgdhe mammary glands doesnot contain fiber.Howelileey is an
essential constitute of our diet. The daily requieats of fiber by an adult male and female andlobiil are listed in
the graph(2).The traditional milk didnot contairydiber ,however in the recent times productskaiag made that
act as alternative for milk, which contain some amicof fiber. Milk products such as curd and yoghtontain
contain little to no fiber at all .The fiber conteaf the various alternatives of milk are listedlive table(1).

Fiber content in milk and its products:

TABLE (1)
Produc Normal milk | Almond milk | Soy milk | Curc | Yoghurt
Fiber content in (grams)/ounge 0.00 1.34 1.2% 0,070.27

Fruits contain essential nutients such as vitc,thag are a rich source of fiber that is needeslindaily diet.banana,
apples and peaches are the best sources of fibercdmparative fiber content of the three fruits sted in the
graph(1)Although the fiber content of apple is Istig higher than that of banana ,banana was chofisethe
experiment for its relative easier availability actteeper price. Graphs represent the relative nbofefiber in the
three fruits. By incorporating banana fibers théritianal value of the curd is increased as it igomd scource of
vitamin B6, potassium , dietary fibers , biotinpper and managanese , vitamin c. The banana pedepalong with
the peel gave a thicker texture to the curd amaliatseased its taste. The fiber content differethe four samples of
curd depending on the concentration of the amolpéste added.Addition of different concentratiohbanana peel

fiber in different sample:
TABLE(3)

Sample no. 1 2 3 4
Concentration of fiber added.(%) [1 |3 [6 |9

The table(4) represents the increment of fiber eatnbf 100gms of curd before and after the additibthe banana
fiber

Estimation of fiber content in the curd prepared:
TABLE (4)

Sample nc [ 1 2 3 4
Fiber content in grams/100gin  0.1034  0.17429  0.2[7583982

Thus the enhanced nutritional qualities of curdsexpected to help curd being consumed as a whokegmod with
the fiber content. The increased fiber content aldlb help people with lactose intolerance to coresourd and also
balance their nutritional requirements.
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Fig(2):1solation of colonies of bacillus sp.

Fig(3):Screening of lactose tollerant bacteria by lating in MacConkey agar
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Fig(4):Addition of banana pulp and banana peel power

Fig(5):Finished product
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=

Comparative fibre content of Apple, Banana and
Peach (in grams)

ESmall ® Medium = Large

Comparative estimation of fiber in apples, bananagyeaches

Apple Eanana Peach

M Small M Medium [ Large
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Comparative fibre requirements on the basis of Age and Sex (in grams)

40

Toddlers(0-4 years) Childrens(4-Byears) Teenagers(9-13years) Teenagers(13-18years) Adult{ 18+ years)

L]
[=]

o

M Male M Female

Acknowledgement

The authors wants to acknowledge Dr G Viswanatlbamder and chancellor of VIT University for hisnstant
support and encouragement and we want to thanlekarS/iswanathan and Mr GV Selvam Vice presidentgld
University for his constant motivation to carryahis research .

REFERENCES

[1] Signoretto C, LIeo MM, Tafi MC, Canepari Rppl Environ Microbiol. 200066(5):1953-9.

[2] Wenda, S., lliner, S., Mell, A. &Kragl, Wsreen Chem. 13, 3007-30472011)

[3] Ward, O. and Young, CEnzyme Microb. Technol., 12, 482199Q79.

[4] Csuk, R. and Glanzer, B., Yeast mediated steretisaddiocatalysis, in Stereoselective BiocatadyBiatel, R.N.,
Ed., Marcel Dekker, New York200080.

[5] Rattanachaikunsopon P, Phumkhachorn4Afn Biol Res. 20101:218-28.

[6] 3 Sneath PHA, Mair NS, Sharpe ME, Holt B&rgey s manual of systematic bacteriology. Baltimore: Williams &
Wilkins; 200917-19

[7] Tannock GW, Tilsala-Timisjarvi A, Rodtong S, Ng Nunro K, Alatossava TAppl Environ Microbiol.
199965(9):4264-7.

[8] Boot HJ, Kolen CP, van Noort JM, Pouwels PHBacteriol. 199317519):6089-96.

[9] LIeo MM, Tafi MC, Canepari PSystApplMicrobiol. 199821(3):333-9.

[10]7 Frizzo L, Zbrun M, Soto L, Bertozzi E, Signorii Sequeira GJ Anim Vet Adv. 20109(16):2113-22.
[11]Van Thu T, Foo HL, Loh TC, Bejo MH.Afr J Biotechnol. 201110(8):1359-63.

[12]Ogunbanwo S, Sanni A, Onilude AAfr J Biotechno. 20042(8):219-27.

[13] Todorov SDBraz J Microbiology. 200839(1):178-87.

[14] Ptaza GA, Zjawiony |, Banat IMl Petrol Sci Eng. 200650(1):71-7.

[15]Youssef NH,, Duncan KE, Nagle DP, Savage KN, Kndfid, Mclnerney MJ.J Microbiol Methods.
200456(3):339-47.

[16]Suneetha, V. Ritika, S.; Abhishek, G.; Rahul, ®es. J. Pharm. Biol. Chem. Sci. 20123(4), 40-48.

213
Scholar Research Library



