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contribute to the flavour and mouthfeel of kefir (12) . The
Abstract-- Kefir fermentation in various sugar media were
studied, Lactose as a manufacture sugar and Molasses as a
properties of yeasts found in kefir grains vary. For example,
natural sugar. The results indicates there was an exponential
some of the yeasts found in kefir grains are capable of
correlation between fermentation of lactose and the increase of
fermenting lactose, while some are not. Also, it has been
temperature, fermentation was increased at 35°C and decreased
observed that some types of yeasts are located at the surface of
at 40°C . also found fermentation Lactose more than Molasses.
the grain, while others inhabit the interior. It may be that
sugar concentration and media acidity were found as a function
yeasts located at different locations in the kefir grains play
of fermentation. The propagation of Kefir in M E M and sugar
different roles in the fermentation process (13) .
media also studied and found that in M E M and Lactose more
than M E M and Molasses and these more than only M E M , as
well as propagation was found in 6th dilution greater than in 5th
dilution.
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1. INTRODUCTION
Kefir is a viscous, slightly carbonated dairy beverage that
contains small quantities of alcohol and, like yoghurt, is
believed to have its origins in the Caucasian mountains of the
former USSR. It is also manufactured under a variety of
names including kephir, kiaphur, kefer, knapon, kepi and kippi
, with artisanal production of kefir occurring in countries as
widespread as Argentina, Taiwan, Portugal, Turkey and
France (1,2,3) .

Kefir grains looks like a waxy cauliflower substance. It
proliferates abundantly when given the right environmental
conditions , Kefir is a group of organisms, mostly varieties of
bacteria (Lactobacillus spp., Lactococcus spp., Leuconostoc
spp., Enterobacter spp. and Gluconobacter spp.) and several
yeasts Saccharomyces spp., Zygosaccharomyces spp.,
Hahsenaspora spp., Hanseniaspora spp., Honsenizspora spp.
and Candida spp.(4) . Kefir grains they measure 1-3 cm in
length, are lobed, irregularly shaped, white to yellow-white in
color, a viscous pour able liquid(5). Slightly foamy body. It is
yeasty, acidic, mildly alcoholic, refreshing, slightly
effervescent (6) . It is home-produced drink made by adding of
kefir grain to sugar solution in water and incubating this
mixture at 20-25 °C for at least 12 hours, and then separation
of kefir grain to other production (1,4,7,8,9,10). Grains are kept
viable by transferring them daily into fresh milk ,In addition,
washing grains in water also reduced viability,Low
temperature storage appears to be the best way to maintain
kefir grains for long periods (11) .
The major factors affecting rheological properties of kefir
are the chemical composition of the milk used for its
production, the starter culture, the incubation temperature, the
thermal processing of milk .
The yeasts in kefir is less than kefir bacteria, although it is
obvious that the yeasts in kefir grains provide an environment
for the growth of kefir bacteria, producing metabolites that

yeast is important in kefir fermentation because of the
production of ethanol and carbon dioxide. Kefir grains usually
contens lactose-fermenting yeast (Kluyveromyces lactis and
marxianus, Torula kefir) as well as nonlactose-fermenting
yeast (Sacharomyces cerevisiae) (12,14) . The major end
products of the fermentation are lactic acid, acetaldehyde,
diacetyl, acetoin, ethanol, carbon dioxide and free fatty acids,
for (15,16,17) . kefir is not produced yet industrially . However,
scientific interest in kefir and the promotion of its industrial
production are growing because of its health benefits (18) . The
objective of the present work is to evaluate the effect of
fermentation temperature and consuming of sugar in various
sugar media , as well as evaluate the suitable medium to
propagation kefir.
2. EXPERIMENTAL
2.1 kefir Activation
The grains were grown for 1 week at 28 °C , Kefir grains
was transferred into a clean baker then adding milk and
gently stir with a soft edged Plastic spoon, so as not to break
up the Kefir grains. Cover the baker with muslin .1 Cup of
milk per 2 heaped tablespoons of Kefir , Store the culture in
light out of direct sunlight on a bench, for about 24 hours,
giving it a gentle stir or shake up to two or three times during
that period. Once the Kefir has cultured to your liking, strain
it through a plastic sieve used to separate the curd from the
grains. Pour the curd back into a container and refrigerate.
Rinse the baker and put the Kefir grains after washed with
sterile water into the clean baker with fresh milk, The
medium was changed daily (19) .
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the test tube wall 4 mL of anthrone reagent to one mL of each
Kefir filtrate water , The test tubes placed with water bath
(80°C) for 10 min ,covered the test tubes with a sheet of
marble to prevent Evaporation of water then cooled the test
tubes to the room temperature then measuring the Absorbance
with Spectrophotometer at 620nm (22).
2.6 Estimation of acidity

3. RESULTS AND DISCUSSION
3.1 Effect of temperature on Kefir fermentation
Kefir fermentation in presence of sugars at different
temperature was found producing acid through fermentation.
Acidity of fermentation solution increased as temperature
increased as shown in (figures 1,2 ) an till 35° C which was in
a maximum, while fail at 40°C. These results indicate that
acidity as a function of fermentation. Similar results were
reported for yogurt samples incubated at 37°C ,40°C and 46°C
(24)
, and also Similar results were reported for bovine milk
samples incubated at 20°C,25°C and30°C , According to that,
the increase in the incubation temperature resulted in
increased Acidity values can be attributed to the activity
increase of the bacteria and yeasts (20) .
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2.2 Preparation of media kefir
Kefir fermentation in two different media, including
molasses and lactose, the first media (molasses) was enriched
with 10 % molasses , placed in a baker 100 ml of media with
250 g kefir the glass baker covered with muslin , Store the
culture in a light out of direct sunlight , for about 24 hours and
incubated at 25 °C, stir two or three times during that period.
then strain it by using a Plastic sieve to separate the curd from
the grains and Retains suspension In the fridge to measure
Acidity and sugar concentration , used the same method for
incubation at 30, 35 and 40°C . The second media lactose used
the same steps to prepare molasses(20) .
2.3 Propagation of kefir
Kefir fermentation in three different media , including
Molasses and Minimum Essential Media ,Lactose and
Minimum Essential Media and Minimum Essential Media
(MEM)only. Prepared 1.665 % of MEM ,10 % Molasses and
10 % Lactose , placed in the first baker (80 ml MEM +20 ml
Lactose +25 g kefir), the second baker (80 ml MEM +20 ml
Molasses +25 g kefir) and the third (100 ml MEM+25 g
kefir) Covered each of bakers with muslin, Store the culture in
a light out of direct sunlight , for about 24 hours the
incubation at 25 °C, Stir two or three times during that
period. then strain it by using a plastic sieve to separate the
curd from the grains and retains suspension In the refrigerator
to measure acidity and absorbance and colonies count .
2.4 Enumeration of yeasts colonies
A serial dilution was prepared by mixing 9 ml of sterile
saline solution with 1 ml of the grains suspension (Molasses +
MEM , Lactose + MEM And MEM only ) .then filtrate 10 ml
from dilutions 5th and 6th by millipore filter 0.22 , transport
of the filter paper on Sabouraud Dextrose Agar plates , after
cooling the agar to 50°C . The plates were incubated at 28 °C
for 3 days in an anaerobic atmosphere . After incubation the
viable colonies count was enumerated on a proper serial
dilution (21) .
2.5
Estimation of sugar concentration by anthrone
method
Anthrone reagent was prepared by dissolving 0.2 g of
anthrone in 100 ml of concentrated sulfuric acid , sugar
samples were prepared by filtration of Kefir water after
fermentation using Whatman filter papers. adding carefully on

Using neutralization method (acid base titration) to
calculate the amount of acid produced through Kefir
fermentation. The process accrued by transferring 5 mL of
each Kefir filtrate water into a conical flask, and titrated
against 0.1 M NaHCO3 as a standard basic solution using
phenolphthalein as indicator, to calculate the volume (n.of
mL) of base equivalence to 5 mL of acidic solution (Kefir
filtrate water)( 23) .
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Fig. 1. Acidity (mL of 0.1 M NaHCO3) of Molasses medium increased
through fermentation of Kefir at different temperatures .
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Fig. 2. Acidity (mL of 0.1 M NaHCO3) of Lactose medium increased
through fermentation of Kefir at different temperatures .

Different incubation temperatures resulted to a varying
absorbance in kefir fermentation. (figure 3,4 )showing high
consuming of sugar with absorbance of at 35°C, but less
consuming of sugar at 25°C.These results of sugar consuming
indicate that sugar concentration as a function of fermentation.
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Fig. 4. Lactose concentration decreased through fermentation of Kefir at
different temperatures.

3.2 Change of acidity and consuming sugar through
propagation
Change of acidity and consuming sugar according to the
used medium for propagation of Kefir at 25°C .(Figure -5)
appearing increase the Acidity in (Lactose + MEM ) was 4.4
mL of 0.1 M NaHCO3 but in (Molasses + MEM) was 4.2 mL
of 0.1 M NaHCO3 ,Whereas decreased in (MEM ) to 1.3 mL
of 0.1 M NaHCO3 .(Figure -6) showing high consuming of
sugar with absorbance in MEM + Lactose then MEM
+Molasses ,but less consuming of sugar in MEM only.
These results indicate to the best medium for propagation kefir
it Lactose + MEM.
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Fig. 3. Molasses concentration decreased through fermentation of Kefir at
different temperatures.
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Fig. 5. Changes of acidity through propagation of Kefir at 25 °C .
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Fig. 6. sugar concentration decrease through propagation of Kefir at 25 °C .

3.3 Enumeration of yeasts colonies

media

The viable cell numbers of the yeast in three media of
kefir studied on SDA ,the cell count in 5th dilution show
10.5*106 in Lactose + MEM , 2.5*106 in Molasses + MEM
and 2.1*106 in MEM only (Figure -7), whereas the cell count
in 6th dilution show a difference 84*106 in Lactose + MEM ,
80*106 in Molasses + MEM and 37 *106 in MEM only
(Figure -8) .These results indicate that Kefire propagation in a
maximum when accrued in MEM+ Lactose media and upper
dilution (6th dilution), because consuming sugar, specially
Lactose by Kefir through propagation, and dilution allowed to
free propagation (not crowded ).
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Fig. 8. number of cells through Kefir of propagate in different media at25 °C
in 6th dilution.

4. CONCLUSION
This study is important in understanding the mechanism of
kefir grain formation and growth because it explores the
relationship between fermentation media and the kefir
microorganisms . The production of kefir depends on the
synergistic interaction of the microflora in kefir grains. During
the fermentation process, the yeasts and bacteria in kefir
grains produce a variety of ingredients that give kefir its
unique taste and texture. After fermentation, the finished kefir
product contains many ingredients that are proving to be
bioactive. in the present study,Kefir samples at 35°C showed
increased acidity while at 25°C exhibited reduced acidity, also
Kefir samples at 35°C showed the highest values of
consuming sugar, while at 30°C exhibited the lowest
consuming sugar when fermentation kefir in Molasses and
Lactose.

2.1

2

REFERENCE
[1]

0
[2]

[3]

media
Fig. 7. number of cells through Kefir of propagate in different media at25 °C
in 5th dilution.

[4]

[5]

Garrote, G., Abraham, A., Deantoni, G. 2001. Chemical and
microbiological characterization of kefir grains.Journal of Dairy
Research,68, 639-652.
Santos, A., San Mauro, M., Sanchez, A., Torres, J.M. and
Marquina, D. 2003. The antimicrobial properties of different
strains of Lactobacillus spp. isolated from kefir. Systematic and
Applied Microbiology 26: 434-437.
Gu¨lmez, M. and Gu¨ven, A. 2003. Survival of Escherichia coli
0157:H7, Listeria monocytogenes 4b and Yersinia enterocolitica
03 in different yoghurt and kefir combinations as prefermentation
contaminant. Journal of Applied Microbiology 95:631-636.
Waldherr, F.W., Doll, V.M., Meissner, D., Vogel, R.F., 2010.
Identification and characterization of a glucan-producing enzyme
from Lactobacillus hilgardii TMW 1.828 involved in granule
formation of water kefir. Food Microbiology 27: 672–678.
Kosikowski, F.V. and Mistry, V.V. 1997. Cheese and fermented
milk foods. F.V. Kosikowski LLC, Wesport, Connecticut, USA.

141805-2323- IJBAS-IJENS @ October 2014 IJENS

IJENS

International Journal of Basic & Applied Sciences IJBAS-IJENS Vol:14 No:05
[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]

45

Vikram, M. 2004. Fermented Liquid Milk Products. In Handbook
of Food and Beverage Fermentation Technology. Hui Y. H., Lis
bet h Meunier- Goddik, Hansen AseSolvejg, JosephsenJytte, Nip
Wai- Kit, Stanfield Peggy S., Tolda Fidel. Marcel Dekker,
Inc.NEW YORK BASEL. 2004.Vikram V. Mistry.
Gulitz, A., Stadie, J., Wenning, M., Ehrmann, M., Vogel, R. 2001.
The microbial diversity of water kefir . International Journal of
Food Microbiology,151,284–288.
Chen, T.-H., Wang, S.-Y., Chen, K.-N., Liu, J.-R., Chen, M. 2009.
Microbiological and chemical properties of kefir manufactured by
entrapped microorganisms isolated from kefir grains. Journal of
Dairy Science,92, 3002–3013.
Magalhaes, K., Pereira, G. 2010. Microbial communities and
chemical changes during fermentation of sugary Brazilian kefir.
WJMB, 26,1241-1250.
Maria, G., Miguel, P., Patricia, G., Magalhaes, K., Rosane, S.
2011. Profile of microbial communities present in tibico (sugary
kefir) grains from different Brazilian States. Wold Journa l of
microbiolgy and biotechnogy,27(8), 1875-1884.
Liu, J-R., Chen, M-J. and Lin, C-W. 2002. Characterization of
polysaccharide and volatile compounds produced by kefir grains
grown in soymilk. Journal of Food Science 67: 104-108.
Simova, E., Beshkova, D., Angelov, A., Hristozova, Ts., Frengova,
G. and Spasov, Z. 2002. Lactic acid bacteria and yeasts in kefir
grains and kefir made from them. Journal of Industrial
Microbiology and Biotechnology 28: 1-6.
Wyder, M.-T., Spillmann, H., Meile, L. and Puhan, Z. 1997.
Investigation of the yeast flora in dairy products: a case study of
kefyr. Food Technology and Biotechnology 35: 299-304.
Yüksekdag Z.N., Beyatli Y., Aslim B., 2004. Determination of
some characteristics coccoid forms of lactic acid bacteria isolated
from Turkish kefirs with natural probiotic. Lebensm.--Wiss.
Technol. 37, 663-667.
Guzel-Seydim Z.B., Seydim A.C., Grenee A.K., Bodine A.B.,
2000. Determination of organic acids and volatile flavor
substances in kefir during fermentation. J. Food Comp. Anal. 13,
35-43.
Alonso L., Fraga M.J., 2001. Simple and rapid analysis for
quantitation of the most important volatile flavor compound in
yogurt by headspace gas chromatography-mass spectrometry. J.
Chromat. Sci. 39, 297-300.
Beshkova D.M., Simova E.D., Frengova G.I., Simov Z.I.,
Dimitrov Zh.P., 2003. Production of volatile aroma compounds by
kefir starter cultures. Int. Dairy J. 13, 529-535.
Anar, S. (2000) Kefir and its properties (Kefir ve ozellikleri).
Journal of Faculty of Veterinary Medicine-Uludag UniversityTurkey 19, 137–140.
His-Hui, H.,Sheng-Yao W. ,Tzu-Li C., Yen-Lin. and Ming-Ju
C..2012.Effect of cow's and goat's milk as fermentation media on
the microbial ecology of sugary kefir grains.International Journal
of Food Microbiology.157:73-81.
Georgia D. and Kleio D.A. .2011. Effect of incubation temperature
and caseinates on the rheological behavior of kefir . Journal of
Procedia Food Science.1:583-588.
Anna G.,Jasmin S.,Mareike W. ,Matthias A.Ehrmann and Rudi
F.Vogel. 2011.The microbial diversity of waterkefir.International
Journal of Food Microbiology.151:284-288.
David, T.Pulmmer , 1990. Introduction to practical
biochemistry.p238-239.
Skoog and West, 1982. "Fundamentals of analytical"holt-saunders
Japan,4th ed.,p244.
Haque A, Richardson RK, Morris ER. 2001. Effect of fermentation
temperature on the rheology of set and stirred yogurt. Food
Hydrocolloids . 15: 593-602.

141805-2323- IJBAS-IJENS @ October 2014 IJENS

IJENS

