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ABSTRACT

Yeast isemerging as potential probiotic organism. Already thereisamarked
increase in the sale of various yeast based probiotic products. However
thereisaneed to screen more potential probiotic strains of Sacharomyces
and to devel op new probiotic based food products. The main emphasis of
the present study is screening and evaluation of probiotic properties of
the yeast cultures isolated from various food sources. In this study ten
isolates of food grade yeast were isolated from various food sources and
identified using morphological, physiological and biochemical character-
istics. The ten isolates were screened for their thermo, osmo, acid toler-
ance, antimicrobial propertiesand - gd actos dase enzyme activity. Among
the ten isolates one potential isolate was selected for the fermentative
production of yeast. The medium and physical conditionswere optimized.
Baker’s yeast is used as reference yeast culture throughout the study. The
optimized medium resulted in increased production of yeast compared to
theinitia production. The Sacharomyces sp. isolated from grapes G4 shows
maximum growth at optimized conditions and ishaving high osmo, thermo
and acid tolerance as compared to baker’s yeast and has high antimicrobial
activity ascompared to the other yeast culturesisolated from curd sample.
Based on the above results obtai ned Sacharomyces sp. isolated from grapes
G4 wasfound to be the potentia isolate and may be used for further human
application that is either direct food or in the preparation of functional
foodsto enhance the health by improving the balance of microflorainthe
intestine. © 2010 Trade ScienceInc. - INDIA
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INTRODUCTION

“Probiotics are live dietary supplements or food in-
gredientsthat haveabeneficia effect onthe host by
influencing thecomposition and or metabolic activity of
thefloraof thegastrointestina tract.™”. Certain strains
areused as probioticsin pharmaceutical preparations,
feed additivesand so called functional foods, yeasts

also possess some medicind efficiency. Inadditionto
thelr nutritivevalue, probiotic yeastsaregeneraly re-
sistant to gastro intestinal passage and areresistant to
most antibiotics. Yeast preparationshave a so been suc-
cessfully appliedin combinationwith antibioticsto treat
Clogridiumdifficilere ated diarrheacommonly known
asantibiotic associated diarrhed™?.

Yeast is widely distributed in nature. They are
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TABLE 1: Morphological, physiological characteristicsof isolated yeast strains

Molfga?ﬁ'roegsfca' B1 B2 c1 c2 c3 c4 G1 G2 G3 G4
Color White  White  White  White Paleyellow Paeyellow Colorless  White White ~ White
State Leathery Mucoid Mucoid Leathery  Powdery Mucoid  Leathery Filaments Leathery Mucoid
Shape of rising Convex Convex Convex Convex Convex Convex  Concave Concave Concave Concave
Feature of surface  Rough Smooth Rough  Rough Smocth Smooth Smooth Rough Rough  Smooth
Reproduction Budding Budding  Budding Budding

Under the microscope the yeast cells observed were simple filaments to elabor ate pseudohyphae, Budding cells were observed

presentinorchidsand wineyards, inar and soil andin
theintestinal tract of animals. Varietiesof the Saccha-
romyces cerevisi ae genus are the most common yeast
infermented foods and beverages based on fruitsand
vegetables.

Thesdlection of suitablestrain of amicroorganism
can beregarded asthe primary requirement for the use
asaprobiotic. Themulti-strain probiotic canactin broad
spectrum and expected to beactivein different species
of host animalsand against microbid infectiong™?.

Yesast iscarefully selected for high growth and fer-
mentation rate, osmo tolerance, low pH fermentation
optimum and high temperature fermentation optimum.
Theyeast culture ‘S, cerevisae’ used ismesophilicin
nature and may not exert more beneficid action dueto
harsh environmenta conditions (temperature, variation
in pH and NaCl concentration under which they have
tosurviveinthegastrointestina tract). Henceidentifi-
cation of thermo, osmo and acid tolerant strains of yeast
isolated fromfood productswill havemore pronounced
beneficdd effects. Themain objectiveof the present sudy
isto select apotentia probiotic strain of yeast having
thermo, osmo, acid tolerance and antimicrobial prop-
ertiesfrom variousfood productsfor human applica
tionsand optimization of cultural conditionsfor thefer-
mentative production of yeest.

MATERIALSAND METHODS

Yeast strains were isolated from different food
sources (Bakery waste, cow curd and grape sampl es)
using theY EP agar medium (Yeast extract 2%, pep-
tone 2%, glucose 1%,NaH.Po, 0.2%, MgSo, 0.05%,
distilled water 100 ml.), and based on their morpho-
logicd, biochemica parametersout of tenisolatestwo
Sacharomyces sp. B1,B2 from bakery, four
Sacharomyces sp C1,C2,C3 and C4 from cow curd

and four Sacharomycessp G1, G2, G3 and G4 from
grapeswereselected for invitro screening of probiotic
propertieslikeacid, thermo, osmo tolerance and anti-
microbial activity (B =bakery, C = curd, G = grapes).

Morphological, biochemical and physiological
characteristics

The cdl morphol ogy was examined by microscopy
by performing Gram staining and smplestaining. The
morphological featureswere presented in TABLE 1.
Sugar fermentation was determined by growing the
Sacharomyces sp. in minima medium containing dif-
ferent sugarswith inverted Durham’s tube incubated at
37°Cfor 48 hrs. Phenol red indicator dyewas added
to theminima medium, changein color and gasforma
tion was checked after 48 hrg?.

I nvitro screening of thermo, acid and osmotoler-
ance

Thermo tolerance was determined by growing the
isolated yeast cultureat respectivetemperatures 35°C,
40°C, 45°C, 50°C for 24 hrs. The cell growth was
measured at 570nm. To determinethe optimum pH the
yeast culturewas grown in the pH range of 2-11 and
incubated for 24 hrsat optimum temperature and the
cell growth was measured at 570nmi®. Theisolated
yeast Spp. weregrown inthe culturebroth cons sting of
NaCl ranging from 0.5-3% and the cell growth was
determined at 570nm®. Bakersyeast culturewas used
asreference culturethroughout the study for compari-
son.

I nvitro screening of antimicrobial property

Antimicrobia property wasdetermined by disc dif-
fusion method. Theactively growing E.coli suspension
wasused astheindicator strain. yeast culturefilter pa-
per disksand two antibiotic discs (streptomycin and
ampicillin) asreference discswere placed on the sur-
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TABLE 2: Sugar fermentation by isolated yeast strains

TABLE 3: Anti microbial activity

Sugars Glucose Fructose L actose Galactose Sucrose M annitol M altose Xylose Strains Zone diameter inhibition (mm)
AG AG AG AG AG AG AG AG B1 1.0
B1 .- v+ v+ . . _+ - B2 11
B2 C1 0.8
c1 Cc2 -
c2 Gl -
Cc3 G2 12
c4 G3 12
Gl G4 17
G2 C3 -
G3 ++ -+ -+ -- +- +- ++ ++ c4 -
G4 ++ ++ ++ ++ ++ ++ ++ ++ Ampici”in 1.5
A-Acid production; G- Gas production; B- Bakery waste; C- Streptomycin 1.2

Curd; G- Grape sample

face of agar plate consisting indicator strain and incu-
bated at 37°C for 24 hrs, and the diameter of thezone
of inhibition was measured with the help of scaleand
the effective strain was determined by comparing with
standard chart!2,

Antibiotic susceptibility test

Antibiotic susceptibility for ten yeast isolateswas
determined by disc diffus on method. Thevariousanti-
biotic discsinclude Erythromycin (E), Gentamycin (G)
Streptomycin (S), Tetracycline (T), Ampicillin (A),
Methicillin (M) and Ceffazidine (C),were placed on
culture plates and incubated at 37°C for 48 hrs. The
isolates were classified as resistant (R), susceptible
(S).

B-Galactosidase assay (EC:3.2.1.22)

[3-gal actos dase enzymeactivity was estimated by
measuring o-nitrophenol liberated from o nitrophenol
-D-galactoside. The absorbance was measured at
420nm. One unit of enzyme activity wasequal tothe
releaseof 1 pmol of o-nitro phenol/ minute!.

1000x A
txV

weret =reactiontimeinminutes, v =volumeof sample
used.

Optimization of cultural conditions

Thefactorsliketemperature (35°C, 40°C, 45°C
and 50°C), pH (3.0, 5.0, 7.0 and 9.0) and various car-
bon (Glucose, fructose, lactose, gal actose, sucrose, md-

Galactosidase (unitsml) =

‘-¢= indicates no zone formation

tose and xylose) and nitrogen (peptone, tryptone, am-
monium chloride, ammoniumsulfateand anmoniumni-
trate) additivesaffecting the production of yeast were
optimized by adapting search techniquevarying param-
etersone at atime approach.

RESULTS

Yeast strains were isolated from various food
sources. Among thesestrains, tenisolatesof, four from
grapes, four from curd and two i solates from bakery
waste sampleswere selected for in vitro screening of
theprobiotic properties Themorphologicd, biochemica
and physiologica examinaionsof theyeast Srainswere
shown in TABLE 1. Theyeast cellswere creamy in
color, circular in shape, regular margined, convex e -
evated, opague density and rough textured on the cul-
tureagar plate. Cellsweresimplefilamentsto e abo-
rate pseudo hyphae and budding cell sal so observed.
Yeast grew within 48 hrsinthe culture broth, partialy
settled to form sediment and formed acreamfilmon
thebottomwhenthe cultureflask waskept undisturbed
instatic conditions. Acid and gasproduction weretested
by sugar fermentationtest for thefollowing sugarsglu-
cose, fructose, lactose, gal actose, sucrose, mannitol,
maltose, and xyloseare noted in TABLE 2.

I nvitro screening of thermo, acid and osmotoler-
ance

The isolates C4 and Sacharomyces sp. isolated
from grapes G4 have maximum growth a 40°c as com-
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Figure3: Osmotolerancetest

Figure5: Inhibition assay test: G, showingresistant to anti-
biotics, G, showing sensitivity to antibiotics

pared to the bakers yeast culture (Figure 1). Among
thetenisolatesgrown a variouspH themaximum growth
of theisolates C4 and Sacharomyces sp. isolated from
grapes G4 wasobserved at pH5 as compared to other
isolates (Figure 2). Osmotol erance wastested using
various concentration of NaCl, maximum growth of
Sacharomyces sp. isolated from grapes G4 and C3
isolate was noticed at 2% Nacl concentration (Fig-
ure 3).

I nvitro screening of antimicrobial property and an-
tibiotic susceptibility

A total of ten yeast strainsisolated from bakery
waste, grapes and curd was tested for antimicrobial
activity. Only 5 strains of yeast were shownto produce
antimicrobia activity against enteric pathogen E.coli.
Theanti microbia property of thestrain Sacharomyces
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Figure2:Acidtolerancetest

Figure4: Anti microbial activity: TheisolatesB,, B,,C,, G,,
G, and G, showsresistanceto E.coli, A-Ampicillin disc (10
mcg/disc), S-Streptomycin disc (10mceg/disc), B1, B2, C1,
C2,C3,C4,G1,G2,G3,G4areculturediscs
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Figure6: Effect of carbon sources

sp isolated from grapes G4 was more potent than the
other isolated strainsfollowed by B1, C1, G2, G3drans.
Theantimicrobid property of yeast isolatesagaingt E.coli
by disc diffuson methodisshowninfigure4.
Antibiotic susceptibility test

The strians Sacharomyces 5. i sol ated from grapes
G4, G2, and B2 areresistant to 7 antibiotics Erythro-
mycin (E), Gentamycin (G) Streptomycin (S), Tetracy-
dine(T),Ampicillin(A), Mehidllin(M) and Ceffazidine
(C) used.

Thestrains C3and C1 resistant to only fewer anti-
bioticsampicillinand gentamycin. Inhibitory zonesare
showninfigure5.

B-Galactosidase enzyme assay
The -gal actosidase enzyme produced by various
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strainsof yeast was assayed and presented in thefigure
10. The Sacharomyces sp. isolated from grapes G4
has maximum enzymeactivity of (35 1U/ml) followed
by other strainsB2 (18.5),C1(10), G2(12), G3(15.5),
C4(16).

Optimization of cultural conditions

The Sacharomycessp. isolated from grapes G4 was
selected for the optimi zation of cultural conditionsas
thisstrainishaving highly potent probiotic propertiesas
compared to other strainsisolated and isgrowninvari-
ous carbon and nitrogen sources and at different pH
range and temperature range. Among different carbon
sourcestested glucose promoted maximum (yield) bio-
mass of theyeast when compared to othersand among
thenitrogen sourcestested rapid growthwas observed
in supplementation with peptone as compared to other
nitrogen sources. The pH suitability for better produc-
tion of yeast at different pH conditionswasintherange
of pH 3-9with optimum pH at 5.5 and it wasresi stant
tothetemperaturetreatmentslike 35°C, 40°C, 45°C.

DISCUSSION

Yeast isemerging aspotentia probiotic organisms.
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Figure8: Optimization of pH
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Till now only mesophilicyeast hasbeen used for human
gpplicationsif we can replace themesophilic yeast with
thermo tolerant yeast, the results can be more benefi-
cia. Apart frombeingthermotolerant, if theyeast is
bile, thermo and acid tolerant, yeast will have wide
adaptability to toleratethe conditionsin gastro intesti-
nal tract. Already thereisamarked increaseinthesale
of variousyeast based probiotic products. However
thereisaneed toisolatemorepotentid probiotic strains
of Saccharomycesand to develop new probiotic yeast
based dairy products. Using probiotic yeast doneorin
combination with lactic acid bacteriacan enhancethe
nutritive va ue of fermented dairy products. Ten yeast
Isolateswerescreened from different sourcesusing Y EP
agar plates. Theyeast isolateswereidentified using
morphologicd, physiologica and biochemicd charac-
teristicg?. The above ten isolates were screened for
acid, thermo, osmo tolerance and anti microbia prop-
erties. Baker’s yeast is used as reference culture. The
Sacharomyces sp. isolated from grapes G4 ishaving
high thermo tol erance when compared to other isolates
as well as with baker’s yeast. Among the isolates
screened for tolerance only onestrain was selected for
the optimization of fermentative condition. Inthe se-
| ected fermentation medium different componentsand

BioTechnologqy — cmm—

Hn Tudian Jounual




BTAIJ, 4(3) September 2010

M.Charitha Devi et al.

135

————, FyurL PAPER

culture conditionswere optimized for enhanced growth
or production. TheisolatesB1, B2, C1, G2, G3, and
Sacharomyces sp. isolated from grapes G4 have high
antimicrobid activity against the pathogen E.coli strain.
Theseisolatesmay beused asthergpeutic agentsagaingt
the pathogen*, The maximum (3-gal actosidase was
produced by Sacharomyces sp. isolated from grapes
GA4. B-gdactosidase enzymewas used for lactose utili-
zation arethus -gal actosi dase and phospho 3-galac-
tosidase. Theability to ferment lactoseiscritica to suc-
cessof dairy fermentationinvolvingmilk or whey where
lactoseisthedominant carbon and energy substratefor
growth and acid production. There aretwo different
biochemica pathwaysfor lactoseuutilization. In cheese
manufacture, the homol acticlactose fermentation car-
ried out by aphosphoenol pyruvate dependent lactose
phospho transferase system, which resultsin the up-
take of lactose into the cell as|lactose-6-phosphate.
Thisishydrolyzed by 6- phospho 3-D gaactosidase.
(Phospho B-gadactosidase, E.C. 3.2.1.85) to giveglu-
cose and gal actose 6 phosphatefor sub ismetabolized
tolacticacid, whereasthegdactoseisusualy released
into themedium by an energeticaly efficient galactose
lactose antiport system™. Theability of strainsto grow
on galactosyl lactose, however invariably correlated
with the presence of 3-galactosidase. Sincega actosyl
lactose can be hydrolyzed by 3-gal actosidasd™. These
resultsindicatethat 3-gal actosidaseisinvolvedin ga-
lactosyl lactose catabolism.

The Sacharomyces sp. isolated from grapes G4
could be ableto assimilate avariety of carbon com-
poundslikeglucose, and sucrose; nitrogen compounds
like peptone. The pH optimized was 5.0 and tempera:
turewas 45°C. The maximum growth was obtained
whenthefermentation mediaisoptimized with theabove
fermentative parameters.
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