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Kokum (Garinia indica cv.Choicy) is an important spice fruit, which is used in
preparation of many value added products. Four different yeast strains viz. Saccharomyces
cereviceae (MTCC 6008, MTCC 4780, UCD 522 and isolate K.Sc) and lactic acid bacteria
viz. Streptococcus thermophilus (MTCC1928), Lactobacillus brevis (MTCC1750),
Lactobacillus plantarum (MTCC6161) and isolate K.LAB were screened for the efficiency
of fermentation of kokum juice. The results revealed that the kokum juice fermented by
yeast strain Saccharomyces cereviceae (UCD 522) recorded as lowest total soluble solids
(7.0° brix), highest titable acidity (1.46 %), vitamin C (3.50 mg/100ml), lowest total sugars
(6.55 %), highest alcohol production (6.65 %) and highest fermentation efficiency (93.39%)
and highest organoleptic score (13.75 / 20.0 ) compared to other yeast strains. Similarly,
among LAB strains, the strain Lactobacillus plantarum MTCC 6161 showed higher values
with respect to titrable acidity (1.60 %), vitamin C (0.42 mg), least total sugar (10.17 %)
and highest organoleptic score (13.00/20.0). The results indicated that the yeast strain
UCD 522 and LAB strain MTCC 6161 found to be efficient in fermentation of kokum juice.
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Kokum is a seasonal fruit which ripens
during April —May; fruit yieldsare very high during
summer in the Western Ghats. Traditionally the
fruit isdried to preserve rinds and can be used for
processing to devel op many value added products.
Kokumisuniqueinthat both therind and the pulp
of the fruit can be used in several ways. Kokum
fruit rind is rich source of hydroxyl citric acid (-
HCA) whichisunique, potent, metabolic regul ator
of obesity and helpful in treating many
cardiovascular risk factors associated with
abdominal obesity (Verghese J, 2000). Kokumjuice
iswidely used to prepare kokum syrup or sherbet
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or squash known as amrut kokum which is
extensively used in summer months for body
cooling effects.

Traditionally, the fruit juices are used to
ferment by modified strains of Saccharomyces
cereviceae are currently used for the production
of wine or fermented beverages. The quality of
wine or fermented beverage is depends upon a
number of factors like cultivars, adequate sugar
level, acid content, color, aroma and strains used
Ethirg et al.(19930), Wahab O. oknowo et al ., (2005)
evaluated four different yeast strainsfrom different
sources and examined for fermentation of orange
juice. Singh et al. (2009) screened four yeast strains
for alcoholic fermentation of litchi juice and
reported that Saccharomyces cervisiae (MTCC
178) was found to be the most potent strain. Yoon
et al. (2005) screened four lactic acid bacterial
species (Lactobacillus acidophilus, L. caesi, L.
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delbrueckii and L. plantarum) for fermentation of
red beets asapotential substrate for the production
of probiotic beet juice. Lactic acid fermented
beverage from kokum juice using reference strain
of lactic acid bacteria Lactobacillus acidophilus
has been developed (Dushyantha, et al., 2008).
However, thereis paucity of information on yeast
and lactic acid bacterial strainsfor thefermentation
of kokum juice. Hence the present investigation
was carried out.

MATERIALANDMETHODS

Kokum dried rind sampleswere collected
from Madhu multiples, Puttur taluk, Uttarakannada
district for the experimentation. The kokum rind
was processed into kokum juice, the preparation
of kokum juice done as per wasker, 2002 and the
same was used for the evaluation of yeast and
lactic acid bacterial strainsfor the fermentation of
kokum juice. The proven and authenticated yeast
and lactic acid bacterial cultures were procured
from Microbial Type Culture Collection Center
(MTCC), Chandigarh, India in the form of
lyophilized cultures. These proven strains along
with the isolates obtained from kokum rind were
used in the fermentation studies.

Prepar ation of yeast starter culture

Purified and authenticated loop full of
inoculumsof different strains of yeast culturewere
transferred to conical flasks containing 100 ml of
Y EPDA broth. Theinoculated flaskswere kept for
2-3 daysincubation at 28°C. There broth cultures
of yeast were inoculated with 107 cfu /ml at 5 per
cent to 300 ml kokum juicein a500ml conical flask
for fermentation.
Preparation of LAB starter culture

Loop full inoculums of purified and
authenticated different lactic acid bacteria were
transferred to conical flasks containing 100 ml of
MRS broth. Theinocul ated flasks wereincubated
for 2to 3 daysat 37° C. These broth cultures of
LAB wereinoculated with 108cfu/ml at 5 per cent
to 300ml kokum juicein a500ml conical flask for
fermentation.

The experiment was conducted to
evaluate the efficiency and potentiality of different
strains of yeast and lactic acid bacteria for the
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fermentation of kokum juice.

The treatments are kokum juice without
inoculant as control, Y1: Kokum juice +
Saccharomyces cerevisiae (MTCC 6008 ), Y2:
Kokum juice+ Saccharomyces cerevisiae (MTCC
4780 ),Y3 : Kokum juice + Saccharomyces
cerevisiae (USD 522 ), Y ,: Kokum juice + K Sc
(Isolate yeast), L,:Kokum juice + Streptococcus
thermophillustMTCC 1938), L, : kokum juice +
Lactobacillusbrevisy MTCC 175), L ,;Kokumjuice
+ Lactobacillus plantarum (MTCC 6161) and L ,:
Kokumjuice+K LAB (isolate LAB).

Theinoculated flasks and control flasks
were plugged with rubber cork with bent glass
tube as air trap and kept for fermentation for 7
daysunder room temperature (27 to 30°C). After 7
days of fermentation the fermented juice was
filtered through muslin cloth and thefiltrate was
kept in sterilized glass bottles. The fermented
filtrate juice was subjected for biochemical and
microbiological analysis by standard procedures.
PH of the kokum juice was measured using digital
pH meter of analog model Pocket Refractometer
(Sadasivam and Manickam, 1996). Total soluble
solids of juice were determined with the help of
“ERMA” Hand Refractor meter having arange of
0to 32°Brix. Titrable acidity (%) was carriedout
asper Srivastavaand Kumar,1993, Ascorbic acid
produced from fermented kokum juice was
determined by 2, 4 dinitrophenyl hydrazine dye
solution by spectrophotometer method and
Estimation of reducing sugars by the standard
method of Fehling’s method (Sadasivam and
Manickam, 1996), Ethanol was estimated
calorimetrically as described by Caputi et al.
(1968).

The percentage fermentation efficiency
of different yeast and LAB strainswere cal cul ated
on the basis of the rel ationship between the a cohol
content in wine and alcohol obtainable from total
sugar following the fermentation stichiometry. The
developed kokum fermented beverages by the
influence of different yeast and LAB strains were
evaluated for organolyptic characters by selected
5 panel memberswith twenty point hedonic scales
(Amerineet al., 1972) wastaken into consideration,
which was based mainly on the appearance, color,
aroma, taste and acceptability.
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RESULTSAND DISCUSSION

Theinfluenceof different yeast and lactic
acid bacterial strains on changesin PH, TSS and
titrable acidity is presented in the Table 1. The
initial pH was reduced from 2.59 to 2.15 between
yeast and LAB strains. The range of PH by yeast
and bacterial strain varied from 2.15 to 2.39 and
2.421t0 2.55 respectively. Theyeast strain UCD 522
(Y1) recorded lowest pH (2.42) compare to other
strains. Among LAB strains, highest pH (2.55) was
recorded in isolate K LAB (L4). The pH of the
fermented beverage depends upon the acids and
sugar contents of juice. Similar results were
reported by Dushyanth et al. (2010) in kokum juice
fermented by yeast and lactic acid bacteria.

Sugarsarethe main sourceto ferment into
alcohol. The amount of sugar present is measured
interms of total soluble solids. Yeast strains used
more of sugars during fermentation, hence
reductionin TSSafter 7 days(Table1). LAB strains
showed less fermentative activity with low
fermentation of both the kokum isolates of K Sc
and K LAB. These results were supported by
studies of Ayoga (1999) in pineapple fruits and
similar resultsobtained by Girish (2006) infermented
kokumjuice.

Upon completion of fermentation,
production of titrable acidity ismoreimportant in
fermented products. The highest titrable acidity
(1.46 %) isproduced in thejuicefermented by yeast
strain (Y 3) UCD 522 followed by MTCC 6008 (1.26
%). The lowest titrable acidity was recorded in
other processed juices fermented by yeast isolate
K Sc. Among LAB strains, higher acidity (1.6 %)
was noticed in juice fermented by Lactobacillus
plantarum(MTCC 6161) (L 3) followed by MTCC
1938 (1.47 %) Theresultsindicating that thejuice
inoculated with yeast UCD 522 and LAB (L 3) are
ableto produce moretitrable acidity. Similar results
were reported in jamun fermented juice by
Chowdhury and Ray (2007) by yeast fermentation
in kokum juice. Theincreasein titrable acidity in
fermentation may be due to the production of
certain organic acidsmainly lactic acid. Thistrend
was similar to the study conducted by Sapnaetal.,
(2002). Theinfluenceof different yeast and lactic
acid bacterial strains on changes in total sugars,
alcohol and fermentation efficiency is presented
intheTable 1 and Fig 1.
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The results indicated that yeast strains
used more of sugars during fermentation, hence
reduction in total sugars after 7 days of
fermentation. LAB strainsshowed lessfermentative
activity with low fermentation of both the kokum
isolates K Sc and K LAB Utilization of sugars
during fermentation was varied among microbial
strains. The highest utilization was by yeast strains
MTCC 4780 followed by UCD 522 compared to
other strains. The lower levels of utilization by
bacterial strainsindicative of the reduced efficiency
of fermentation. This may be due to presence of
fructosein fruit, initial sugar level of thefruit and
sugar utilization capacity of the strains. Similar
results reported by Dushyanth et al. (2010) in
fermented kokumjuice.

Alcohol production is one of the
parameters to test the efficiency of strains, since
alcohol is a major solvent in wine. Alcohol
production varies between efficiency of yeast
strains. Among the yeast strains, the highest
alcohol (6.65 %) was observed in kokum juice
fermented by Saccharomycescerevisiae (UCD 522)
followed by MTCC 4780 (5.65 %) (Tablel). Alcohol
production by LAB strains was in the range of
0.75 to 2.8 per cent. The variation in alcohol
production by different yeast strains may be due
to the variation in their rate of sugar utilization
from thefermentation medium and a cohal tolerance
limitsTableland Fig 2.

Similar report has been published by
Wahab O kunowo et al. (2005) in the study of
alcoholic fermentative efficiency of indigenous
yeast strains on orange juice and reported that the
highest alcohol produced by Saccharomyces
carlsbergensis (6.80%) and least was produced
by Saccharomyces cereviceae (3.19 %) also
confirmed with the results of Choudhari and
Chincholkar (1996) who reported that among 30
yeast strains.

Efficiency of fermentation with reference
to the alcohol concentration was in the range of
76.54 t0 93.39 for yeast strains while it was very
lessforisolate K Sc(58.98 %). The highest (93.39%)
fermentation efficiency waswith yeast strain UCD
522 than other strains. The bacterial fermentation
efficiency was very low in the range of 10.53 to
39.39 per cent least withisolate K LAB (10.53%).
This could be dueto the utilization of sugar for the
formation of other productsapart from the alcohaol.
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However the efficiency of individual straininthe
fermentation is carried out at their respective pH.
Theseresultsarein conformity with data reported
by Wahab O Okunowo et al (2005) in orangejuice
fermentation by different strains of yeast. The
highest fermentati on efficiency was 99.46 per cent
with S. carlsbergenesisand least (48.05 %) was S
cereviceae var ellipsoids.

In the present study, residual sugar
concentration in the form of reducing sugars was
very low intherange of 3.05t0 8.7 per cent among
yeast strains. Whereas the reducing sugar in
bacterial fermented kokum juice was high in the
range of 9.75 to 11.05 per cent indicative of the
fermentative efficiency of both yeast and bacterial
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Y ,= Saccharomyces cerevisiae (MTCC 6008)

Y ,=Saccharomyces cerevisiae (MTCC 4780)
,= Saccharomyces cerevisiae (UCD 522)

Y,= Isolated yeast from kokum (K.Sc)

L.= Streptococcus thermophillus (MTCC 1938)

1

L,= Lactobacillus brevis (MTCC 1750)
L= Lactobacillus plantarum (MTCC 6161)

.= Isolated LAB from kokum (K.LAB)
Fig. 1. Influence of yeast and LAB fermentation for
pH, TSS(°Brix) and Titrable acidity (%) of kokum juice

bacterial strain MTCC 6161 had highest of 120.0
mg/100ml. Theseresults are conformity with data
reported by Sapnaet al. (2002) in spicefermented
beverage and Wahab O. Okunowo et al. (2005) in
fermented orangejuice.

Sensory evaluation was done by selected
panel of member through organol eptic procedures.
Results of organoleptic eva uation (Table 2) showed
that juice inoculated with yeast strain UCD 522
recorded highest score (13.75 out of 20.0) followed
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strains. Whereas, non reducing sugar levels are
comparatively low in bacterial fermentation than
yeast strains. As aresult, the bacterial fermented
kokum product will have more sweetness than
yeast fermentation. The yeast and LAB cannot
utilize 100 per cent sugar some amount of sugar
will beleftinthewineafter 7 days of fermentation.
In the present study also highly significant
difference between the microbial strains. These
results support thework of Kulkarni et al. (1980).

Vitamin C content of the yeast fermented
kokum juice was significantly higher than the
bacterial fermentation. The highest vitamin C
content was recorded in products fermented by
yeast strains UCD 522 and MTCC 4780. Whereas,
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Y,= Saccharomyces cerevisiae (MTCC 6008)

Y ,=Saccharomyces cerevisiae (MTCC 4780)
Y ,= Saccharomyces cerevisiae (UCD 522)
Y,= Isolated yeast from kokum (K.Sc)

L,= Streptococcus thermophillus (MTCC 1938)
L _= Lactobacillus brevis (MTCC 1750)

L .= Lactobacillus plantarum (MTCC 6161)

= Isolated LAB from kokum (K.LAB)
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Fig. 2. Influence of yeast and LAB fermentation for
total sugar (%), alcohol (%) and fermentation
efficiency (%) of kokumjuice

by juice inoculated Lactobacillus plantarum
MTCC-6161 (13.0 out of 20.0) with respect overall
acceptability. Thesefindingsaresimilar to theresults
reported by Sapna et al. (2002) in fermented spice
beverageand Girish (2006) in LAB fermented kokum
juiceand Priya(2010) inyeast and LAB fermented
tomato juice beverage. Hence, the results of this
experiment concludethat theyeast strain UCD 522
and lab strain MTCC 6161 found to be efficient in
fermentation of kokum juice.
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