Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(10):189-194

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRCS

Isolation and characterization various microbes andheir antimicrobial
products, from various samples

Anayata Sharma and Jitesh Sony

Department of Biotechnology, D. A. V. College, Abohar

ABSTRACT

Probiotics are living micro organism used as food supplements, which provide health benefit when consumed, by
improving intestinal microbial balance of host. Probiotics have high antagonistic activity, antimicrobial activity.
The probiotic strain Lactobacillus casei, Lactobacillus rahmnosus, Lactobacillus fermentum and were used as pure
culture and standard strains. Probiotics reduce the risk of intestinal disease like diarrhea and typhoid, probably due
to their role in suppressing the activity of certain bacterial enzymes with the production of bacteriocins or with the
help of lowering the pH by producing certain acids like lactic acid and hydrogen peroxide. Thus probiotic treatment
will offer a promising alternative to the use of antibioticsin healthcare.

Keywords: Probiotics, Escherichia coli, Salmonella typhi, Lactobacillus casel, Lactobacillus rahmnosus,&
Lactobacillus fermentum, Staphyllococcus. aureus, Aspergillus. niger, Pseudomonas. aeroginosa.

INTRODUCTION

Probiotics and prebiotic formulations are provingrw popular and it has been documented on teleyisio
consumer press and inshelvs of the health foo@stdrhis is because, unlike many nutrition trerls,evidence
that they promote good health is strong [1]. Comgstion of food containing live bacteria is the atiand still most
widely used way to increase the number of advaptagbacteria called "probiotics” in the intestitralct[2]. Not
only do they help us digest our food, but they ks help reduce the severity of food poisoning rttlice effects
of food intolerance. Users report that formulatiaiso help improve general well-being and they imalp improve
performance in sports due to improved digestiofoofl and, therefore increased availability of rents. Diarrhea
occurs in about 20% of patients who receive aniitgo Antibiotics may directly affect the indigersogut micro
biota by compromising colonization resistance anwfing the growth of pathogenic micro-organismsligenous
intestinal bacteria protect the host from infectipnexogenous pathogens and opportunistic badteateare present
in the gut. The mechanism of protection is termeldrization resistance. The quest to find food éaignts with
valuable bioactive properties has encouraged istténelactic acid bacteria (LAB) with probiotic altutes such as
antimicrobial activity against pathogenic microargans [3], antiviral activity [4], anti-yeast prape [5],
antimutagenic [6], antiplatelet aggregation [7]d antioxidant attributes etc. The antimicrobialiatt of starter
cultures anprobiotic bacteria has been attribubethé production of metabolites such as organidsa@actic and
acetic acid),hydrogen peroxide, ethanol, diacetdetaldehyde, other low molecular mass moleculassma
compounds and bacteroicins.[8]
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EXPERIMENTAL SECTION
Media Required: MRS Agar (Hi Media) at pH 7+2,

Microbial culture: Four probiotic strains;Lactobacillus casel, Lactobacillus rahmnosus, Lactobacillus
fermentum were obtained from the National Collection of Qaiultures, National Dairy Research Institute, Kadrn
(Haryana). Two strains of pathogens were includestudyE.coli, S. typhi, Saureus, A.niger, P.aeroginosa.

PREPARATION OF INOCULUM - Growth of organism appeared on Lactobacillus MRfar Medium after 24-
48hrs of incubation, and was inoculated with inatoh loop, transferred to 5% peptone water. Theeufum
strength was checked at 540nm and set at OD (b8 tesed as inoculums when OD is 1.0 the dry wegbt28
(Rosemareét al, 1989).

ISOLATION OF VARIOUS MICROBES FROM VARIOUS SAMPLES -Various samples were used for the
isolation oflactobacillus like milk and their various products(curd, chedsahy milk and whey) by using streak
plate method. And their pure cultures were gendrate

IDENTIFICATION AND CHARACTERIZATON-  The isolated bacteria were identifiedLagtobacillus spp. by
observing their morphological characteristics byamse Gram staining, motility test, catalase testlospore test,
IMVIC, starch hydrolysis, fat hydrolysis and salterance.

PREPARATION FOR ANTIMICROBIAL PRODUCTS-

Determination of Bacteroicin production-

All the cultures were inoculated in their respeethroths and incubated for 20 days. After inculmataells were
removed from the growth medium by centrifugatio®,QDOxg for 15 min, 4°C). The resultant supernatame
bacteriocins and can be stored at -20°C for furstedies.

ESTIMATION OF BACTERIOCIN PRODUCED USING BRADFORMETHOD
A standard curve was prepared by taking BSA asrmdstd protein. The standard curve was preparedkiyg the
following amounts of water, BSA and bradford reagen

Table 1- Standard curve for protein estimation

Standard(BSA)| Standard(BSA) Water(ul) Bradford reagent Optical density

Ug pl (mt)

Blank 0 20¢ 3 0

10 20 180 3 0.06
20 40 160 3 0.26
30 60 140 3 0.32
40 80 120 3 0.34
50 100 100 3 0.49
60 12 8e 3 0.8¢

80 160 40 3 0.95

Now after we have prepared a standard curve wekahecOD of all the samples by putting them in vioéu
3ml bradford reagent + 50ul sample + 150ul watbe ©.D of supernatants were observed.

Determination of quantity of Lactic acid-For these measurements Lactobacillus were growR8 broth for 72
hrs and samples taken at 12 hr interval. To 25 fnidroth culture of organisms, 3 drops of phenolpkat were
added as an indicator. From burette 0.1 N was glemitled to sample until pink color appears. Eacloinl.1 N
NaOH is equivalent to 90.08 mg of Lactic acid.|tsvedso determined by using thin layer chromatogyaph

Determination of quantity of Hydrogen peroxide-5 ml of dil. Sulphuric acid was added to 5ml ofthroulture of

Lactobacillus. Titrationwas carried out with 0.1N potassium pagmate. A decolorisation of sample from pink
colour was regarded as end point. Each ml of Opbfdssium permanganate is equivalent to 1.07 mg.
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DETERMINATION OF ANTIMICROBIAL ACTIVITY OF PROBIOTI CS - TEST PATHOGENS
ORGANISMS BY WELL DIFFUSION METHOD AND OVER LAY MET HOD.

Well Diffusion Method- The strains of pathogens were included in stugygo(i, S. typhi, Saureus, A.niger,
P.aeroginosa.) selective media were used to test the anti mialalztivity against these pathogens. 0.1 ml diluti
of each pathogen were tested by pour plate metfmat holes was made by using sterile cork borer then pure
cultures were added and results were recorde8l diarys incubation with 24 hrs interval .

Overlay method: The strains of pathogens were included in stuefycoli, S typhi, Saureus, A.niger,
P.aeroginosa.) selective media were used to test the anti mialalztivity against these pathogens. 0.1 ml diluiti
of each pathogen were tested by pour plate methumibated anaerobically for 4 days for growthertlan another
layer of media having either pure culture andatad culture was over laid over it , results wexeorded after 4
days anaerobic incubation.

RESULTS

ISOLATION OF VARIOUS MICROBES FROM VARIOUS SAMPLES- The organisms were isolated from
different milk products such as curd, cheese, ydghaby milk,etc: 15 culture were isolated in ptineir pure
form.

Table 2- Cultures isolated from various samples

S.No | SAMPLE CULTURE
1 RAW MILK R,R1, R2, R3, R4
2 CHEESE CH1, CH2, CH3, CH
3 CURD C1,C2
4 WHEY W1,W2
5 YOGHURT Y
6 BABY MILK | B

IDENTIFICATION AND CHARACTERIZATON-  After staining it was observed that bacteria weid shaped,
gram positive and non motile in nature. Out of dSifive colonies picked from MRS agar 12 were obseéhaving
large colony size and 6 were of small colony si&k.colonies were opaque. All cultures are gram ifes,
endospore negative, catalase negative, MR positiaajmum of the cultures are showing fermentatigmogvn in
table 3). Out of 15 cultures only 2 cultures thatevisolated from the curd (C1, C2) were showiagcst hydrolysis
and culture from whey W2 showed fat hydrolysist 8lkerance was maximum in culture isolated fromddQ2 i.e.
9%.

Figure 1 - Gram staining ofLactobacilli isolated from milk
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Table3- Morphological and biochemical characterizaibn of isolated microbes from various samples

Culure R | R1| R2| R3| R4 CH1 CH2 CHB cHsa
Characteristics
Gram Staining + + + + + + + + +
Endospore staining - - - - - - - R B
Catalas - - - - - - R R N
MR + + + + + + + + +
VP - - - - R R N R N
Citrate utilization - - - - - - N B -
Indole - - - - - - R R N
Glucose fermentation + G+
Lactose fermentatic - + + + + - - B +
Sucrose fermentatit + + + + + - B + T
Mannitol fermentation + - - - + + + + -
Fructose fermentation - - + + + + + +
Galactose fermentation + + + + 4 + + + +
Motility - - - - - - R N N
Starch hydrolys - - - - - - R R N
Fat hydrolysi - - - - - - - - B
Arginine hydrolysis + + + + + + + + +
% NaCl tolerance 1%| 89 8% 5% 4% 3% 5% 8% 8%

®
+
[
+
@
+

+

®

Table4)- Morphological and biochemical characteriztion of isolated microbes from various samples

Culture _ ci|cz2| wi| w2 Y| B
Characteristics

Gram Staining + + + + + +
Endospore stainir - - - - - R
Catalas - - - - - R
MR + + + + + +
VP - - - - - -
Citrate utilization - - - - N N
Indole - - - - B N
Glucose fermentation + G + - +,G 1 + G
Lactose fermentatic +, G + + - - -
Sucrose fermentation - +
Mannitol fermentation + - + + R -
Fructose fermentation + + + + + +
Galactose fermentation + + + +H 1 +
Motility - - - - - N
Starch hydrolysi + + - - R R
Fat hydrolysis - - - + - -
Arginine hydrolysis _ - + + + +
% NaCl tolerance 4%)| 99 89 8% 6% 8%

©
+
+
"
'

Table 5- Anti microbial substances production

Bacterial cultures | FACTIC ACID PRODUCTION T H.0, PRODUCTION AMOUNT [ Bacteriocin produced
AMOUNT OF NaOH USED (ml) OF KMnO ,USED (ml) 0.D
R 55 16 0.35
R1 47.4 22 0.36
R2 60 16 0.36
R3 80 15 0.30
R4 75 11 0.30
CHL1 14 14 037
CH2 37 16 0.39
CH3 30 21 0.38
CH4 38 16 0.33
C1 57 13 0.38
c2 725 12 0.34
Wi 42 16 0.31
w2 50 14 0.37
Y 39 22 0.38
B 16 17 0.33
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Determination of Antimicrobial products- Results were recorded with an interval of 24 bosnpared with
reference to control shown in table given belowt Gul5 cultures culture R3 was observed to showimam
lactic acid production, R1 &Y produced maximurgQ4 and CH1 showed maximum bacteroicin production.

DETERMINATION OF ANTIMICROBIAL ACTIVITY OF PROBIOTI CS-TEST PATHOGENS
ORGANISMS BY WELL DIFFUSION METHOD AND OVER LAY MET HOD.

Data presented in table given below involves the of agar well method with reference to sensitivfytest
pathogens in presence of pathogens.Antimicrobiakiteity observed as zone of inhibition againsthpgens.
Result of the agar overlay method showed that falhe probiotic strains were showing inhibiton atsitest
microbial isolates .The spectrum of their antimied activity varied.

Table6- Zone of clearance (mm)against various tepathogens

Culture R | RL| R2| R3| R4| CHI CH2 CHB CH#

Test pathogens
E.COLI 16| 18| 23] 20 16 18 24 1.8 2p
ASPERGILLUSNIGER | 1.9 | 13| 30| 3.0 1.8 18 14 20 25
SAUREUS 42| 25| 26| 22 28 29 22 28 1P
STYPHI 27| 13| 15 27 24 15 18 24 2F
P.AEROGINOSA 20| 18] 15 17 18 22 18 16 1F

Table7 - Zone of clearance against various test gatgens

Culture ci|c2|wi|w2| v| B
Test pathogens
ECOLI 25| 16| 20| - | 25 14
ASPERGILLUSNIGER | 1.0 | 1.8] 18| 18] 14 2.3
SAUREUS 20| 26| 15| 21| 24 2
STYPHI 15| 2.7] 16| 16| 14 27
P AEROGINOSA 2 [15] 15| 2| 2| 3

a)

Figure 2: a) zone of clearance shown by culturesdlated cheese againgtspergillus nigerand Figure b) zone of clearance shown by
cultures isolated raw milk againstSalmonella typhi

All cultures were showing inhibition against thesttgpathogens may be due to the antimicrobial pristhut
maximum zone of clearance was observed by thereuRd againsB.aureus.

CONCLUSION
The concept of probiotics in dietary supplementsrigue to have scientifically proven effects onmam health
promoting potential in conjunction with prebiotiggpbiotics and synbiotics has generated globaatteby medical

experts. The positive effect of the probiotics leesb observed against pathogens. Results of stumlyeshthat
antimicrobial activity of probiotics, isolated frodifferent milk products. This may be due to foliog reasons.
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Competitiveadherence in intestine with pathogensd aompeted for nutrients, lactic acid, hydrogen
peroxideproduction and bacteriocin production ®ideéd pathogens as observed in results.
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