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Abstract « Exopelysaccharide (EPS) are cavironment
Iriemdly matural pelymers consist of sugar maietizs and
secreted by microorganisms extmecllalarly having high
mblecular weight polymers. EFS has diverse spplications
in ike food industry. In the presced work, ibe fwd
batteria producimg higher EPS was aereenod nmong
cight other bacterial isolates from curd, The samples
were pluted on MES spar plutes and codbiives thanwing
ropiness, stheky amd mucoil censistoncy wire schectol
The lsslates were farther used fer ETS prodectien and
the only hacterium predscing higher omownd EPS used
Fer Turiber work, The idensifiestion and charatteriention
of this superior EPS proditing baelerium were done
based on hisshembeal and marphalopieal anslyxis, The
ET'S production carrieid oul i & madified EFS selection
medium (mESM) For abouf 45 hrs iz shaking cendition.
The extraction was dene with the fwo-valame of
prechilled isoprapamol. The extrapted EFS way analyred
by wsing the FTIR technigque For fusciiennl greup
detection. We alsn mnalyeed For jts  emuloification
sctivity. The emuliification was carricd ost with
differeat oil a well as chemical hyd reearbens inclmbing
bemrene, The resulis were compared with stamdand
serfactant Le Triton X-108, The EPS showed pood
emubification activity agaimst different oils. Thus,
Indiested ity pessible wse a5 an additive s the Fod

indusiry,

[ndex Terms - Exspelysaccharide (EPS), emulsification,
FTIR, Bicchemical and Morphelogical nealysis.

LINTRODUCTION

Polysaccharides consist of muliiple monosaccharides
joined together often forming branched structures. It

has a charscterictic property that allows them io
prodisce a material that makes them stick o each: other

or the surface, From several years, plants amd sed
weeds were used for the Polyssccharides production,
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However, over the past 20 years, 4 mew class of

microbial products: the micrebinl pulysaccharides

have grined indusicial impesance and bed to increased

altention i exopalysaceharide (EPS) produoetion

[1.[2).03], EPSs are eco-friendly, polymers and are

secreted  extraceliularly and referred i as an

extracellular palysacelsaride or EFS material [4], EF=s

are  branched, longechains of  waricus  SUgars

Particularly, sugaes  like  Rhamnase. Giucose,

Galnclase  in varable  amount. In regards o

characieristics, rheological properties are  lasgely

varied due 1o its charge, moleculor weight [5]. EPSs
frem Lactic acid bacterin (LATY are classifved based
i different eriteria, Classification haged on monomer
composition is most preferred one. Twa npes of EFSs
are homapatysaccharides and heteropely sacchandss
based on (epenting sugar umits [§]. HePS has
moleculor weight ranges from 14 0 106 [
Laciobacilli have been sizmificantly wsed o the
production of various nwent and milk products due to
Hs mutritionnl and preservation characteristics [7].
Also, EFSs from LAB have techrical significance.
These fechnologienl advantages are very impartant in
improving the claracieristics of fermented  food
formulation, EPSs can nlso be used 0§ o source of
oligossccharides and sugar monomers. A variety of
Tunctbonal ofizosscelenides con be produced by the
LAB [8]. Oligosaccharicles  have  numerous
applicntions  such as s prebioties, sweeteners,
humeciants, colon concer, el inenue sdiiulatars [9].
The EPSs has biological defenses aganst warious
siresses, Soine EPSs produced by LABs have shown
ability being used as a viscofier thickener, emulsifier
or stibilveer i tlse oot iwlusiee D] E]. The present
LT deals swillh isolition il '-{'l'I:tI:'liI"_i l:If EPss
prnalul:i.u_q hawetecin Frea cud
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IL MATERIALS AND METHODS

A, Collecrion of Samples
:: homemade curd sample was colbecied in sierlle
rew-cap tubes and brought 1o the Iabomtary for
micrehiological mnalysie.
B Isolation of EFSs Prodwcing Becteda
The samiple was hpmoagenized and then the liguisl
porticn of it was serially dilozed winh snline, up e IS
[ o 10-8 dilutlons. Frosn esch dilalion fube, 0.0 mi el
diluted sample was spresd on MRS {ban, Rogoss and
Sharpe) (Table.l) agar pimes. Al plates wers
incobated st 3TN for 4% hes. After Incubation, Uhe
colonies  showing nwcold, s well &3 sticky
comslstency were selecied and purified an new MEAS
ngar plates and sored o the refrigeesor al &0

{Figure.1] [12].113).

Figure.l Bacterial Bsolates producing EPS on MRS

Tl isalares werg screel
by propagaling thierns Bn
mediam [isESM ), (Tahle
vhis conical Tlasks were kept
100 mpniy 84
ponlimms
synihisize Erds 18] 1S
pging chomical assny i ¥
superanr FiY5e privdiicing sanliles
gereenpil.  Alam,  warimis

medium
Table.l Compasition of MRS agar medium
[ Constituents Gt
| Peplone ]

Beef extract 10 '
¥east extraci 5 |
“Glucose 20

Tween-50 iml

Ammonium citrate 2

Sadium acetate 5

Magnesium sulphaie 0.1

Magnesesulphate 0,03

Dipotassium phosphate | 2

Agar ;
PH 65202
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vedd Tor 25 praducng e iviky
Homi mndified EMS seleciian
3 | 14]. ARet inmculation,
# whaking eanditigans ak
3T far 48 hre The iapth i meglium,
waving U nkdlity 1o
emoniary fizure2). By
| wsliiirie m vl mgthind],
were [dentified &ad
paachensical  pEsls were
i gharaclerize e SWperior
EFS prodlusing organisms in 0 ml ol DIW, 5
gkimened milke wens dissalved e A ponical Mask ood
were dissalved 50 mi DO in

ol the  islabes

perlommed I idenbify wa

semaining Ingredicnts

anaileer canlcnl fask, aue v e a8 10 b= inch ot a0

min.
Trtka2 Chemical Cpmperiaiiom |:I I'.'IE.'E-I'L| media
N lanntily

Content n
Sk iamy naifk EL

| Yeast Ex it 0,35 T wiv
Peplone 11,35 %% vy

_-i':'I-hn:mn E % wiy

Fioure.2 Emulsilication  activity of crude EPS

pirmatel (1om isplEte mierunmism

D Worpdbegicnl Char beriza

1 Ceariis £ larncier

Corn sLabiinng u superion B progduging i olabes were
perfoemedd a5 dewnibwd  in microbiolegical
Application: A& Inbortory Mlanual Ceneral
kcrabislory v (Table 3y [ 19

INTERNATIONAL JOURNAL OF INNOVATIVE IRESEARCILIN TECHROLOGY 148

Scanned by CamScanner




| Er,

- Calany Tsniale] Tscinied

| B | characiesistics ]
5 olor O while | GIT whie
S 5ize Jimcan e

:- Shape Imegialar fanired

T 5"-_:"" Hough amuooth

Consisiency | Mucaid Macnid
& Margin Irmegular Regular

2 Bilochemica| Characterization

The varkows blochemical tests performed such as the
Sugar fermentation test, IMVIC TEST, {Incinbe,
Methyl red, Voges praskmeer asd citrate utilizatiomng
_E'Elr:ll utilization test, Gelatin wtilization test. The
Bolates were alss checked for he prduction of
enrymes kike Oxidase test, Catalase tegt, Mitratase rest,
Urexse test, Lysine decarboxylase  test,  ond
_Fﬁl‘.'ha'r-ﬂl.nlu deaminase test. Along with thess tests,
isolates were screened for other characters such s gas
production, in regard to this, we perfarmed Triple
stegar iron (TS1) test {Takle.4)

3 Study of growth ar different M2l Concenirations

Tostudy the effect of different concentrations of MaCl,
Mizrient broth with & rasgs of MaCl concentration
(13&, 2%, 3%, 4% and %) was preparsd [17]
(Tabled). Test organisms were inoculated and
incubated at 370C. The tubes were examined for

growth for 48 hrs, .

E Production of EPS
Far the production of EPSs from iselated superior EPS
producing bacteria, inoculum was prepared in MRS
broth; a loopful of isolated bacterial culture from shant
was inoculated in sterife 10 ml MRS broth apd
incubated at 37°C for 48 hrs. The activated culture was
used as inoculum for the production on of EP3
production. The medium was sterilized by autoclaving
at 10 Ibsfinch2 at 40 min the sterilized 50 ml of mESM
mediwm was then inoculated with 1% inoculum the
flask was inoculated on a rotary shaker af 100 rpen Tar
2 days s 37°C.
f
F Extraction of EP5
Afer incubation, the production media are treated
with B0% TCA (17% w'v) and allow incubating at
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F0C o rosnry shobor Far J0- i min 18], Then
prolucrion medlia was condri liped st 102010 mm for
20 e ot AT, A Mer cenlrilugidion Supsrnifant was
eatiecicil o3 canleal Mask and 3 vslumes of prechilied

isopropmmsl were sddec) sl stored 2t AT for 48 hrs.
The g ijrtabel masterial  owvaz o eallected by
:¢||.-||i|'u|_-||||m| 2 1O, in fiwr 205 pidn a8 40°C nnd
the pellel woas dried el ol 59 Tl exiracoed
EPS whs sstlinied ns o lowd curbohydrie by the
Fhenal-Sulplerie acid metlend | Tahle3e For Phenal
Sailabwirie petc melend 10 pl ol EMS sampls was added
g 10 el abisgled] sener i shich 2040p0 Phens
reageni wns milded dhon 1ol ol W8 Sulphuric acid
wad jkled throuph the seile ol ihe withoul distusbing
e ks el s svel Latier 10 o the gonterds in the
e8] tuby wewre kepl i |'\-|I;.|J.|IL awaber batl fre 10 min
and il TN yvalues were noled ot 459 s, Glugoss
wis useul s a0 seonclarc) inalee camge of hdo 100 p
conceivmiinn the standend graoph was plotied with
ah&erbanoe ngpinsl concentralion ol glucoie.

G Emulsification Index
The enulsificadion incles (E124) of caliure samples

s lstermined by adding 2 ml of oll 10 the sume
Amounl of eximeted EFS solufion [0.1%) [19],[20)
The contents wers varkes For 24 s, The E124 E8 ghven
w5 A peicelawe ol the height af the eimuisilied layer
g divide by wedald beigli o he lguid eoluma (mm)
(Fimire 2§

Table.o Emulsilication Activity Incdex EI24

ol lsnlatel | Bsolste? | Tritgn |
| o K100

Sovbenn | 3068 39.30 AI0G

il

il i 37.30 2813 SRA2

O ol 4333 hi1] T.96

il

Petrol 57 A7.60 18

| Bewee: [4059 | 38 080

H FTIR Al vais
Tl extrucied EP'S was dissalved in Steriie DOW ar 1
Bh Qs !'\.I|I:.||il:ll'l Al gised for FTIR annisis,

HI. BESL!T

I Iselation of EPSs Producing Hocteria
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A
toilal af g diMerem bk lgria| Coliles syprp

ned purified
oy from the gy Smple on the MY

] .El:‘l'll!l:nlug
bacterin

il

and Identifienging of EPS |srachiciing

by the extent of stickiness o by estimntlag the 1p%
comlent by Mienal Sulphuric peid methal [ nassis g
al., 19%6), Ameng 8 lsohvies, Isalnte mumbers | & 2
were superior Eps Proslucing colomies [ Tahle 1,

K Identifiemion of Eps Prestucing bacterl

The EMicient Epg Prodissing bacterinl solites were
identified buged on cultiral, momphalogienl  and
biochemical Choracteristies Aecarding 1o the Berpey's
Mamual of Sy stematic Bacterialogy [21],

L Estimation of EPs
The concentration of EPS prodused by sigierioe 24
producing bacterin was estimnted by pliennl sl farig
ncid test. The estimaled produciicn of EI'S by fselaes
1 and isolate 2 waos found 1o be 105 ghml
141g/ml respectively (Figure.3),

!

Eslimaliie of KPS

Tiwmi wll lmsierlial Euluigg

L

Figure.3 Estimation of EPS from ail bacterial isolates

M FTIR Analysis

FTIR is an effeetive analytical method for deigeiing
functional groups and charscierizing covalent banding
information, The technique works an the fact thal
bonds and groups of bonds vibmte af chiaencieristic
frequencies. The FTIR spectrum of perifised EPS
exhibited many peaks from 3900 10 526 cm-1. The
EPS contains a large number of hydraxy| groups (0-
H) stretching frequency, which showed 0 broad
absorplion penk around 3250-1440 cm-| [23] JThe
peak in the range 2140-2 100 cmi-1 vibsalion may be af
the acelylene group. The peak in the rnge boiween
1670-1640 em-1 indicales the nmide linkagse, tn the
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vl ilese dme
Balin dhoos e Dhars Towas, o0 conlineiad that 1S
eanliins sk L oot lene sl mmabe liak i

|'|||--.-||l'-|.l TR TR (18 LR

(Figmme. i1
(I T LT B S R

EPS b owell reeopniecd T its physicochenical
wlumoeter s vver the fene linl ||||'\.l|;|||;|:l v wime vilber
Al ey el gs Beaftherebned sses onke them
e valwshle, BI'Ss podlieni o vaneey of different
Pumectivss saeh s cellula il leise and cetlalap |;|i|1|f||'|g_
Cecdl mdlicaingh, Blany Bside wonl backerio show EPS
secrelbins (o their suismiliee coviransent. 1o e
Presaie shly

EFs peowluciion was initialls low st dracually i
P reiss willn i (iesese in tibitiu frmde § imicind
S Tusd sund lnber e i o 1w alalss stape and
"IIil:l:l' thviscs In . v lerehle exiond, 18 was

abservedl Wik during stionens phinse diere 1s ma

sigiifwant oot s wellas oo 11PS provioction [23),

TPl e 1% prochsction mey be ot the penk

tecircls cumiphelin of expomenaiial phaswe in some

Sinens ol L, lactis cubap ciemornis whopess ather
imvestlsilon s epared ttianary phinse ealy De [24],

Such conclusinis were howeser olten based on optical

thausiey inesiremicnis of micraliial groneth, which is
Aol alwiys o walid panmicior when psing o plgs

methon Mo olley- Stidics afsa resneted EPS

pcidinctiona oilier Uiz 1A TES, At ol aur resialis ane in
gervencinl willi  ahservarions sividiel L'p:.- e
Scienlign [I8] The elles of femperatire i variable
anel depenslent o the siraim wsed and the experimental
conelilivus. Coaitracliciony cliects of temperature o
EFS pruduction by LA e been gesarted, The
il sl sall oo bacdterial srowth & rresentad 1a
Tabsle 4. Fivee sill comeeniva b wire e 1%, 2%,
ATl B A skt e sabraske ank hivins
e cpuainy wosumone ot wod of Righer salt
SOHICCTRLE. Adso, we have olseevd, inoall 1golres,
there was o dircel  selationship  berneen  EPS
prsloretivie aiicl groveh. Masimaeg Eps rrodustion
Was skl ol 3, The carlon sovree i che culiure
tieeliam fyrs B foinid e alied e wigld amd Augar
codibpseilivn il B prodieed by L AR, Glioose shows
W simiesbmmeny 1% prsfaction when eonpared with
e sz o bt Tee i -liir'---

Do preseint budly, gigaeiiad BF poosuiciie bacteris are
e et e . clluline ool deseribed

o Lalile b W sheergd gl sl Maoinitod, boaly
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the isolates utjljze all othersugarcs g, T —
]!I]I'ﬂ“!.. FUCrose, |ﬂ|:l|2|!'..n.'.-r eie, - Different ﬂill'tlgtr;
Were sereened o the maximum production of
ﬁﬂmlrur.'r:lw-idq for the selected falnte, Al on
the ather hand, both the isdlntes nre unabie i produee
bacLeria are simply acrubes or
[BI:I.IHH.“_'-"E anaerohes. Warious fnctors siech ns nvedi
Pﬂﬁmnlnn. temperature, pH and rime eir..
mfloence the production as wel] o characieristics af
EPS [25]. We observe that various hioclemical tosiy
such as Catalase, Methyl red, Search hydralysis,
Lysine decarboxylase of superior EPS precusing
bacterial isolates show positive regults, While that o
all other tests shows nepative resuls {Oxidnge, Indale,
VP, Citrate  wtilization, Ureasz,  Phenylalusine
deaminase, HI5 production, Gelatin Iycrelysis), T he
major restriction in the industrial production ol EPS is
is high production eost, By ising cheaper dairy
products or spailed milk products may help in
reduction of EPS cost. Earlier studies have nl ready
been reported about use of difTerent carbon saurces by
differenl bacterial strains, In owr sudy  dilferent
househeld and dalsy producis Iike cord, speoiled mitk,
milk and whey wastewater fiom the dniry inchestry
utilized for EPS production. Amoenyg the cheap sources,
curd shows the best cheap substrate for EPS
production.
' IV, DONCLUSION
L]
The two isolates were isolated from different dairy
samples. The isolated strain was screened for EPS
superiar production. The variows faciors affecting the
praduction of EPSs were assaved, shich incliele
different subgirates and salt concentraticas. Resulls
showed that temperature 37%C @5 am aplimum
envireamental parameter for the growth of the isolaes
and its better EPS production. In additian to thiz, the
study suggests glucose as beter cashon source and
curd 25 a better subsirste for the production of EPSs,
The present study reparts that isolated bacteria's fram
curd has eshanced EPS producing abilie ang
emulsification  sctiviy.  Marphological  and
biochemical charscteristics show that 1he presen
isolates from the curd sample may be identilied as
Hreploceccus species (lsolate 1) and Laciobacilis sp.
(Isedate 2) with superior EPS producing cnpacity.

Awmhor B peweful o Shikshan 5 Eilarshi Miyanden
Molckar S labavicyloyn Kalod Diser smanabad,
newl  Maliomshir, India mul slss e prisviling
mecessary Inb Dgility da this vl
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