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ABSTRACT

Theaim of this study wasto survey the effect of grape seed extract (GSE)
onmicrobial load reduction and increasein shelf life of pasteurized milk at
ambient temperature. For this purpose, different percentages of GSE were
added to the milk and the total microbial load test, coliform and acidity
tests were performed on at three days. Finaly, the statistical analysis
performed by Spss-20 software through ANOVA and T-student method.
Theresults showed that, after 24 hours, the milk samples contained 0.5, 1
and 2.5 percent GSE completely were decayed, but milk sample containing
5% of GSE remained up to 72 hour. Statistical analysis showed that,
significantly at three days, the total count of microorganisms in the milk
sample containing 5% of GSE, increased, but the acidity did not.
Accordingly, it was found that GSE at concentration of 5% increased
pasteurized milk shelf life at ambient temperature up to 72 hours via
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inhibition from production of lactic acid by Lactic acid bacteria.
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INTRODUCTION

Recent research indicatesthat many healing prop-
erties of grapes are undoubtedly related to its seed.
Vitamin E, flavonoids, linoleic acid, and compounds
called proanthocyanidins arevery compact instead of
the grape seed. During pasteuri zation process of raw
milk most pathogenic and spoilage bacteria are de-
stroyed. However, this process cannot destroy thether-
moduric and soporiferous bacteridl. Some of these
bacteria, generate extracellular enzymeswhicharere-
Sistant to heat in pasteurization process? and eventu-
aly intenseheat used to solvethisproblemwhich causes
undesirable changesin sensory and nutritional proper-
tiesof milk*2, Inaresearch conducted by Gokturk et

al (2004), adding GSE in 0.5 and 1% at mediums of
microorganisms, had bacteriostatic effect and had bac-
tericidal propertiesat concentrationsof 2.5and 5 per-
centl®, Kao et al (2010) and baydar et a (2006)
showed that using onemg/ml GSE caused 99% inhibi-
tioningrowth of Saphylococcus aureus and a so had
anti-bacteria effect against many pathogenic and food
spoilage bacteria including Escherichia coli
(O157:H7), STyphimuriumand Salmonella enterica
serovar Enteritidis*®. Rhodes et a, 2006 showed
that using GSE (0.25 mg/liter) for 10 minutesdecreased
theamount of Listeria monocytogenesfrom 10°-107
CFU/ml to zerd®. In another study by Amir S. et a
(2008) GSE wasextracted by six solvent systemsand
theantimicrobial effects of GSE weredetermined by
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MBC! method and results showed the high capability
of GSE for destroying bacterid”. Inthisstudy, gram-
positive bacteriawere more sengitive than gram-nega:
tive bacteria. In another study, it was shown that the
sengitivity of gram-positive bacteriaagainst GSE was
morethan gram-negative bacterid™. Theantibacteria
activity of GSE studied by Veronicaet al (2011), Re-
sultsshowed that phenolic compoundsand catechinsin
GSE had an antibacterial activity and lethal effect on
thegram-positiveand negative bacteriasuch asEscheri-
chiacoli and Brevibacteriumlinensin doseof 35 (ug/
ml) after 13 hourg®. Minimuminhibitory concentration
of GSE for anti-listeriaactivity wasdetermined as 0.26
(mg/L)®e.

Theam of thisstudy wasto determinetheeffect of
GSE ontheshdf lifeof pasteurized milk inambient tem-
peraturewithout effect onthe sensory propertiesof milk.

MATERIALSAND METHODS:

GSE capsules purchased from Good, N Natural
Company, each capsule contained 100 mg of GSEwith
a purity of 90-95% of compounds named
proanthocyanidins. Milk collected from animal hus-
bandry, which were tested for total microbial load,
coliform and acidity after pasteurization. Acidity test of
milk (accordingto ISIRI standard-2852) and micro-
bid tests, includingtotal count of microorganisms(ac-
cording to I SIRI standard-2406) and coliform count
(according to ISIRI standard-2406) were conducted.
Milk spilledinto four 400 ml sterilized containerswith
lid and GSE added to them with proportionsof 0.5, 1,
2.5 and 5% (w/w). Then every 24 hours, acidity, total
count and coliform tests performed on sampleswith
threereplications. Total count test doneinthe 103 dilu-
tionsand coliform count test donein dilution of 10,
Results analyzed by Spss-20 software using oneway
ANOVA test. Statistical testsdoneinleve of 0.01 and
then T student test eval uated between microbial load
and acidity at 0.01 leve.

RESULTSAND DISCUSSION

After 24 hours, samplesof milk containing 0.5, 1.0
and 2.5% of GSE and the control completely decayed
but the sampl e containing 5% GSE remained normal
without changingin organicaly characterigtics. There-
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sult of microbial and chemical testsis presented in
TABLE 1.

TABLE 1: Effect of GSE in 5% on acidity, microbial load and
coliform of pasteurized milk in ambient temperatureduring
3days

Acidity Microbial load Coliform
(CFU/ml) (CFU/mI)
Day Day Day Day Day Day Day Day Day
one two three one two three one two three

Repetitionone 15 15 15 162 217 295 4 8 14
Repetitiontwo 15 155 15 162 217 296 5 9 13
Repetitionthree 15 15 16 161 216 296 5 8 13

Tota microbid |oad dataandyzed by ANOVA. The
obtained F vauewas equd t040837.08, whichismuch
higher than value obtai ned from Fisher table and the
fact isthat during three daysthetotal microbia load of
milk wasincreased, so GSE did not havekilling prop-
ertiesfor bacteria TheFvauea 1%level for thenum-
ber of coliformwasequa to 170.3504, whichishigher
than thenumber inthe Fisher table. Thefact isthat dur-
ing three daysthe number of coliforminmilk wasin-
creased. TheFvaueat 1%levd for acidity wasequa
t00.6004. Thisresult indicatesthat by addition of GSE
to pasteurized milk, ydespiteincreasing in the number
of bacteriain three days, the yacidity of milk did not
sgnificantly increase. GSE yshowed inhibitory effect
on acidity in pasteurized milk. Therelation between
number of bacteriaand milk acidity wasinvestigated
by T-student test at 5% GSE and the obtained value
was equa to 6.582. Thisresult was higher compared
by result of T-student ytablewhich meansthat with
yincreasing inthenumber of microorganisms, acidity of
milk did not increased; whereasin norma state by in-
creasinginnumber of ymicroorganisms, themilk acid-
ity increases. Lack of rel ationship betweenmilk acidity
and ynumber of microorganisms, only can happenwhen
acounterfatisdoneinmilk yto hidethemilk acidity as
like asadding baking soda. So It can be concluded that
GSE at 5% concentration, have prevented the meta-
bolicactivity of ymicrobid cellsand despiteincreasing
inthe number of bacteria, the ymetabolic activity of
microorganismsand production of compounds ythat
play aroleintheincreasing themilk acidity have been
decreased.

Many researches has been conducted on the anti-
microbid effectsof GSE inlaboratory scdeandinvitro
conditionsnotinfood modd . Of course, thegrowth of
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microorganismsinfoodisdifferent fromthegrowthin
specificculture.
Theseeffectivefactorsareincluding:
+ Milk microflora®
Researches show that different microorganismsina
food, competestogether in consumption of nutrients.
« Microbia metabolites™
Productions of metabolic substances produced by a
microorganism caninhibit the growth of another me-
tabolite such aslactic acid produced by lactic acid
bacteria
+ Milk acidity!
In the past studies; the effect of increasing or de-
creasing themilk acidity, was not reported to be f -
fectiveonantimicrobid activity of GSE.
« Consumption of GSE by microorganisms:
« High content of nutritiouscompoundsin milk:
+ Ambient temperature34
Thegrowth and proliferation of microorganismsin
milk isassociated with environmental temperature,
thiswill bededlt with legidation that known as Q10.
Inthisstudy by addition of GSE to milk at 5% con-
centration in ambient temperature, the activity of mi-
croorganismswas prevented significantly. The effect of
the higher percentages of GSE can certainly achieve
better results.
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