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Abstract

Kefir is a cultured (fermented) milk drink. The beneficial
bacteria and yeast is rich in amino acids, fatty acids, vitamins, minerals,
enzymes, vitamin and minerals. The current study was designed to
evaluate the nutritional value of kefir milk made from defatted cow milk,
by determine chemical, physicochemical, amino acids, fatty acids,
minerals contents and microorganisms. The results showed that the
moisture, protein, fat, ash, lactose and energy value were 88.10 %,
4.71%, 1.96%, 0.70%, 4.53% and 54.60 kcal/g, respectively. The values
of total solids, pH, titratable acidity, viscosity and total phenolic contents
were 2.9%, 4.03, 0.88% as lactic acid, 9.4 mpa.s and 199.1 pg/ml GAE,
respectively. The highest minerals content of kefir milk recorded with
potassium, calcium and magnesium, while the lowest minerals content
of kefir milk recorded with copper, ferric, and zinc. Kefir milk contains
different amounts of Lactococci bacteria counts, Lactobacili bacteria
counts and yeast counts. The highest amino acids composition of kefir
milk recorded with glutamic acid, proline and lysine, while the lowest
amino acids were valine, glycine and histidine. The major fatty acids in
kefir milk were palmitic acid, stearic acid and myristic acid. kefir milk
lipids have a higher content of monounsaturated fatty acids, similarly as
for medium chain triglycerides. From obtained results it could be
concluded that kefir milk has high nutritional value and good source of
amino acid and fatty acid especially unsaturated and minerals content.
Key words: Kefir milk, Chemical composition, Physical properties and
Nutritional value
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Introduction

Traditional foods have been consumed locally or regionally for
many generations around the world. They have been produced for
ancient times and fermented foods had longer shelf -life and improved
nutritional values compared to their unfermented equivalents (European
Commission, 2007; Euro FIR, 2009).

The name kefir is derived from the Turkish word keyif meaning
“good food”. In addition to this designation, kefir is also known by
several other names, such as kefer, kefyr, kephir, kepi, kiaphur, Kkipi, and
knapon (Yerlikaya, 2014).

The most important fermented food products are fermented milk
products which are dairy foods that have been fermented with yeast and
lactic acid bacteria such as Lactobacillus ssp., Lactococcus ssp. and
Leuconostoc ssp. Fermenting milk provides many advantages to food.
These advantages are the extension of shelf -life of products,
improvement in taste and digestibility of products (Rasic and
Kurmann, 1978 and Pederson, 1979).

Kefir is one of the important fermented milk product which was
originated in central Asia between the Caucasus Mountains and
Mongolia, and is very popular in many countries nowadays, such as
Turkey, Russia, Poland, Czech Republic, Slovakia, Hungary, Bulgaria,
and Scandinavian countries, The United States, Brazil and Japan
(Dzwolak and Ziajka, 2000;Grgnnevik et al., 2011).

Kefir is a good source of many compounds that show antioxidant
activity with their vitamins, phenolic acids, flavonoids, and sterols. Kefir
milk also contains high percentage of fiber, vitamins A, D, E and B1,
minerals such as calcium, potassium, sodium, magnesium and iron. This
composition of milk provides more functionality to food such as
improving beneficial effects for digestive system and preventing against
colon cancer and helping to maintain an optimal weight due to high fiber
content. Also kefir milk exhibits cholesterol and lipid-lowering effects
(Murphy et al., 2004).

Kefir drink is a popular natural probiotic beverage in the Middle
East. It is the fermentation product of a variety of probiotic
microorganisms live microorganisms added to the diet in sufficient
quantities to improve the health condition present in the kefir grain of
the milk (Hertzler and Clancy, 2003).
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Otles et al., (2003) mentioned that several studies suggest
beneficial health effects of kefir grains, including antitumor,
antimicrobial, antioxidant, immune-modulatory, anti-inflammatory and
gastrointestinal regulatory activities.

The main mechanisms of action of probiotics include: an
improved intestinal mucosal barrier increased adhesion to the intestinal
lumen interface and concomitant inhibition of the adhesion of pathogens
competition with pathogenic microorganisms for binding sites, nutrients,
and colonization production of antimicrobial metabolites including the
synthesis of bacteriocins, hydrogen peroxide(H,O;), and organic acids
such as lactic acid responsible for the acidification of the environment
promotion of innate and adaptive immune responses and many other
unknown modes of action (Ganguli et al., 2013).

Gaware et al, (2011) reported that kefir is a cultured
(fermented) milk drink. It is a complex symbiosis of more than 30
microflora that form grains or cauliflower-like structures in the milk. In
addition to beneficial bacteria and yeast it is rich in amino acids,
vitamins, minerals, amino acids and enzymes. Particularly, containing
calcium, phosphorus, magnesium, B2, B12, vitamin K, vitamin A, and
vitamin D. It also has numerous antioxidant and therapeutic properties.
In the present review we have discussed the origin, production,
consumption and the health benefits of kefir.

Saad et al., (2013) reported that foods presenting these
microorganisms (kefir) may be considered functional foods, i.e., besides
nourishing the body, these products have biologically active components
that contribute to the maintenance of good health and wellness, while
reducing the risk of diseases.

Materials And Methods
Materials
Source of kefir milk:

Live organic milk kefir grain was obtained in 2015 from Amazon
Company, USA.
The chemicals and chemical kits

Solvents used were in an analytical reagent grade and purchased
from Merck (Darmstadt, Germany).
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Methods
Production of kefir milk

Kefir produced according to the method described by (Otles
and Cagindi, 2003) as follow:

Suspension of kefir grains (50 g of kefir grains added to a broth
of 1000 mL of defatted milk containing 3% of sugar) were incubated
into glass flasks at 25°C during 15 days. After that, samples of this
cultivated kefir were subdivided and incubated for 24 hours at room
temperature. Flasks were not sealed to allow fermentation gas release.
After 24 h fermentation, the suspension was carefully filtered in sterile
quantitative (fast filtration) filter paper. This procedure was repeated
each 24 hours, until the end of the experiment.

Analytical methods
Moisture content

The moisture, total nitrogen, fat and ash content while, carbohydrate
was calculated by the difference as follows:
% Carbohydrates = 100 - (% moisture + % protein + % fat + % ash + %
fiber).

were determined according to the method recommended by

A.O0.A.C. (2005).
Energy value

Total calories were calculated by multiplying 1g protein and
carbohydrates by 0.4 and 1g fat by 9.0 according to FAO (1982).
Determination of total solids, titratable acidity and viscosity

Total solids (%), titratable acidity (%), and viscosity were
determined as per standard procedures described by Ranganna (2002).
The viscosity of the sample was measured using a digital viscometer
(model no. R 1:3M, Rheological Int.). The spindle number 3 was
connected to the digital viscometer and its rotation was fixed at 100 rpm
for 30 seconds. The viscosity of the sample was expressed as mPas.
pH measurement:

The pH value was measured using a pH meter of a glass
electrode. The pH meter was allowed to stabilize for one minute and
then the pH of the samples was directly reported according to the official
method of analysis (A.O.A.C., 1984).
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Determination of total phenolic content

Total phenolics in the selected extract samples were determined
according to Mazza’s method (Mazza et al.,, 1999), with some
modifications as described by Radovanovi¢ and Radovanovié,(2010).
Briefly, 0.25 ml of the diluted sample was mixed with 0.25 ml of 0.1%
Hcl in 95% ethanol and 4.55 ml of 2% HCI, approximately 15 min
before reading the absorbance at 280 nm with a UV/ VIS
spectrophotometer (Agilent 8453 spectrophotometer). The absorbance at
280 nm, A, was used to estimate total phenolics (gallic acid was used as
standard).
Determination of minerals contents

The Atomic Absorption Spectrophotometry as described by
(Okwu & Ndu, 2006 and Odom et al., 2013) was used in the mineral
analysis, magnesium and calcium was determined by complex ometric
titration described by (James, 1995 and Shimoyamada et al., 1998)
whereas Potassium was by flame photometry explained in (A.O.A.C.
1990).
Determination of Lactococci and Lactobacili bacteria counts:

MRS culture medium was used as method described by (Oxoid
Manual 1979). While, malt — yeast extract agar medium used for
determined mould and yeast according to method (ICMSF, 1996).
Determination of amino acids composition

Amino acids were determined by HPLC (Knauer) according to
Marino et al., (2010) with some modification. Sample preparation: 5 g
sample was weighed and put into a tube and then covered. Hydrochloric
acid 6N was added as much as 10 mL and vortex until homogen.
Hydrolysis of sample by using autoclave at 110°C for 8 h. Sample was
cooled at room temperature and neutralized by NaOH 6 N. Solution of
40% Pb (CH3COO) 4 and 15% oxalic acid were added and put in vial
and diluted with aquadest until 50 ml. Three ml of sample was taken and
filtered with filter 0.45 pum. Sample was diluted by 10x and incubated for
3 minutes in o-phthaldehyde (OPA). Sample was injected as much as 30
pL to HPLC.
Determination of fatty acids

Fatty acid profile of kefir milk made from caw milk was
analyzed by Gas Chromatography. This procedure is based on AOAC
Official Method 969.33/963.22 (A.O.A.C., 2000) and analytical method
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validation according to Gonzalez and Herrador (2007). Sample
preparation: 350 mg sample was placed into 50 mlvolumetric flask and
added 6 ml metanolic NaOH 0.5 M and boiling stones. Cooler was
connected and reflux until removed of oil globule (5-10 min) and added
7 ml of boron trifluoride (BF3) through cooler and continue to reflux for
2 h. Heptana 2-5 ml was added through cooler and reflux for 1 min.
Heater and cooler was removed and then added 15 ml saturated Nacl and
shaken themixture for 15 sec. Nacl was added again until the heptane
layer is in the neck of the bottle, take 1 ml of heptane layer and put in a
tube. Na,SO,4 was added into the tube and then filtered and injected into
Gas Chromatography (Shimadzu GC-2010).
Statistical analysis

The data were analyzed using a completely randomized
factorial design (SAS, 1988) when a significant main effect was
detected; the means were separated with the Student-Newman-Keuls
Test. Differences between treatments of (P<0.05) were considered
significant using Costat Program.
Results And Discussion
Nutritional Value Of Kefir Milk
Chemical Composition Of Kefir

Data presented in Table (1) show the chemical composition of
kefir milk made from defatted cow milk. It is clear to be noticed that the
moisture, protein, fat, ash, lactose and energy value were 88.10 %,
4.71%, 1.96%, 0.70%, 4.53% and 54.60 kcal/g, respectively. These
results are in agreement with (Zubillaga et al., 2001). They reported that
the composition of kefir is variable and not well defined. It depends on
the source and the fat content of milk, the composition of the grains or
cultures and the technological process of kefir. Sarkar (2007)
mentioned that kefir typically contains 89-90% moisture, 0.2% lipid,
3.0% protein, 6.0% sugar, 0.7% ash and 1.0% for lactic acid and alcohol.
Also, Liutkevicius and Sarkinas (2004) reported that kefir grains
contain 86.3% moisture, 4.5% protein, 1.2% ash and 0.03% fat.
Physicochemical properties of kefir milk

Tables (2) show the physicochemical properties results of kefir
milk. It indicated that the values of total solids, pH, titratable acidity,
viscosity and total phenolic contents were 2.9%, 4.03, 0.88% as lactic
acid, 9.4 mpa.s and 199.1 ug/ml GAE, respectively. These results are in
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agreement with (Wszolek et al., 2001) they found that the chemical
composition of kefir ranged from 10.6% to 14.9% for total solids.
Fontan et al., (2006) found that the lactose content declined from 4.92%
to 4.02%, the value of L(+)-lactic acid increased from 0.01% to 0.76%
and pH fell to 4.24 during the first 24 h of fermentation. After 24 h,
lactose was degraded more slowly, the rate of pH reduction decreased
and the level of L(+)-lactic acid decreased marginally while that of
D(-)-lactic acid had risen. Oner et al., (2010) reported that starter
culture type, storage period and mammalian species significantly
affected changes in pH, the content of lactic acid ranged from 1.4 to 17.4
mg/mL and that of acetic acid increased from 2.10 to 2.73 mg/ml.
Sarkar, (2007) mentioned that traditional kefir made from caprine milk
was found to have a low viscosity and sensory properties unlike those of
bovine kefir and contained 0.04—0.3% ethanol. Also, Sabir et al., (2010)
reported that the lactic acid and exopolysaccharide levels produced by
eight strains of Lactobacillus sp., Lactococcus sp. and Pediococcus sp.
were 8.1-17.4 and 173-378 mg/L, respectively. Kék-Tas et al., (2014)
found the phenolic content of plum- and molasses-enhanced kefir
samples to be 2535.8 and 2357.6 mg/mL, respectively.
Minerals content of kefir milk

Data presented in Table (3) show the minerals content of kefir
milk (ug/g). The obtained results indicated that the highest minerals
content of kefir milk recorded with potassium, calcium and magnesium.
The mean values were 1570, 1020 and 580 ug/g, respectively. On the
other hand, the lowest minerals content of kefir milk recorded with
copper, ferric, and zinc. The mean values were 0.75, 1.60 and 5.8 pg/g,
respectively. These results are in agreement with those of (Otles and
Cagindi, 2003) they reported that kefir is a good source of calcium and
magnesium. Phosphorus, which is the second most abundant mineral in
the human body and aids in the utilization of carbohydrates, fats and
proteins for cell growth, maintenance and energy, is also abundant in
kefir. Also, Liutkevicius and Sarkinas (2004) studied the macro- and
micro-elements in kefir. They determined that the macro-elements
present in kefir grain were: potassium, 1.65%, calcium, 0.86%,
phosphorus, 1.45%, and magnesium, 0.30%, while the micro-elements
found were: (mg/kg) copper, 7.32, zinc, 92.7, iron, 20.3, manganese,
13.0, cobalt, 0.16; and molybdenum, 0.33.
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Total counts of kefir microorganisms

The total counts of kefir microorganisms as cfu/g X 10° are
shown in Table (4). It is clear to notice that kefir milk contain different
amounts of Lactococci bacteria counts, Lactobacili bacteria counts and
yeast counts. The mean values were8.37, 6.18 and 4.07 cfu /g X 10°,
respectively. These results are in agreement with those of Witthuhn et
al., (2005) they reported that varying lactobacilli numbers during kefir
production between 4.6 x10° and 2.6x10°. These numbers reflect kefir
produced commercially and traditionally, with the traditional kefir
consistently representing the larger values, meaning that traditional kefir
was consistently found to have a higher overall microbial load when
compared to commercial kefir. Guzel-Seydem, et al., (2005) showed the
contents of Irish kefir grains to be 10° (cfu/ml) lactococci. Beshkova et
al., (2002) reported that the total number of yeasts in kefir made with
pure cultures was 10°-107 cfu/g.
Amino acids composition of kefir milk

Data given in Table (5) show the amino acids composition of
kefir milk. It is clear to mention that the highest amino acids
composition of kefir milk recorded with glutamic acid, proline and
lysine. The mean values were 7.35, 3.42 and 3.38 g/16g N, respectively.
On the other hand, the lowest amino acids composition of kefir milk
recorded with valine, glycine and histidine. The mean values were 0.13,
0.59 and 0.95 g/16g N, respectively. These results are in harmony with
findings of Sarkar (2007). They found that kefir contains complete
proteins that are partially digested, facilitating digestion by the body.
The amino acid profile changes during the fermentation of milk, and
kefir was found to contain higher levels of threonine, serine, alanine,
lysine and ammonia than milk. Kefir also contains other amino acids,
such as valine, isoleucine, methionine, lysine, phenylalanine and
tryptophan. Liutkevicius and Sarkinas (2004) mentioned that the
essential amino acid contents in kefir for mg/100 g were valine,
isoleucine, methionine, lysine, threonine, phenylalanine and tryptophan.
The values were 220, 262, 137, 376, 183, 231and 70, respectively.
Also, Kesenkas et al., (2011) reported tyrosine and leucine values of
kefir were 0.009-0.016 mg/g and 1.89— 9.56 mmol/l, respectively after
28 d of storage. Kesenkas et al., (2013) reported that tryptophan, one of
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the most important amino acids in kefir, is of key importance in the
nervous system.
Fatty acids profile (% of total fatty acids) of kefir milk

The fatty acids profiles (% of total fatty acids) of kefir milk are
shown in Table (6). It is clear to notice that the highest saturated fatty
acids recorded with palmitic acid (C16:0), stearic acid (C18:0) and
myristic acid (C14:0). The mean values were 29.75, 17.64 and 10.07%,
respectively. While, the lowest saturated fatty acids recorded with
lignoceric acid (C24:0), heneicosanoic acid (C21:0) and behenic acid
(C22:0). The mean values were 0.01, 0.03 and 0.04%, respectively.
These results were consistent with the findings of Marounek et al.,
(2012) they found that the major FAs in kefir milk were palmitic and
oleic acids, followed by stearic and myristic acids (23.6, 30.3, 13.6,
8.6%). On the other hand, highest unsaturated fatty acids results
recorded with oleic acid (C18:1), palmitoleic acid (C16:1) and
pentadecanoic acid (C15:1). The mean values were 27.16, 0.79 and
0.74 %, respectively. While, the lowest unsaturated fatty acids recorded
with nevronic acid (C24:1), arachidonic acid (C20:4) and myristoleic
acid (C14:1). The mean values were 0.02, 0.07 and 0.07 %, respectively.
These results are in agreement with those of Park et al., (2007) they
reported that kefir milk lipids have a higher content of monounsaturated
fatty acids (MUFA), Similarly as for medium chain triglycerides (MCT).
Haenlein  (2004) emphasized the beneficial properties of
monounsaturated fatty acids (MUFA) and Polyunsaturated Fatty Acids
(PUFA) for human health, especially for cardiovascular conditions
conjugated linoleic acid (CLA) also has been identified as a significant
nutrient for humans.
References

A.O.A.C. (1984):"Official Methods of Analysis". Association of
Official Analytical Chemists. (Ed.): Williams S. Arlington,
Virginia, USA.

A.O.A.C. (1990): Official Methods of Analysis. Ass. of Official
Analytical Chemists. Washington D.C., USA.

A.O.A.C. (2000): Official Methods of Analysis, 17" Ed., Gaithersburg,
MD, USA: Association of Official Analytical Chemists, 2178 pp.

33



AOAC, (2005): Methods of Analysis of AOAC International, 18"
Edition, AOAC International. Gaithersburg, Maryland 20877-
2417, USA.

Beshkova, D.M.; Simova, E.D.; Simova, Z.1.; Frengova, G.I. and
Spasov, Z.N. (2002): Pure cultures for making kefir. Food
Microbiology, 19:537-544.

Dzwolak, W. and Ziajka, S. (2000): Produk cjamleczny chnapojow
ferment anych. Biblioteka Majstra Mleczarskiego, pp. 196— 201,
Oficyna Wydawnicza Hoza, Warszawa.

Euro FIR (2009): Traditional foods. http://www.eurofir.net accessed
May, 2011).

European Commission (2007): European research on traditional foods.
ftp://ftp.cordis.europa.eu (accessed May 2011).

FAO, "Food and Agriculture Organization™ (1982): Food
Composition Tables for the Near East, F.A.O., Food and
Nutrition Paper, p. 26.

Fontan, M. C.; Martinez, S.; Franco, I. and Carballo, J. (2006):
Microbiological and chemical changes during the manufacture of
kefir made from cows’ milk, using a commercial starter culture.
International Dairy Journal, 16: 762—767.

Ganguli, K.;Meng, D.;Rautava, S.; Lu, L.; Walker, W. A. and
Nanthakumar,N. (2013): Probiotics prevent necrotizing
enterocolitis by modulating enterocyte genes that regulate innate
immune-mediated  inflammation.  American  Journal  of
Physiology: Gastrointestinal and Liver Physiology, 304(2):
G132-G141.

Gaware, V.; Kotade, K.; Dolas, R.; Dhamak, K.; Somwanshi, S.;
Nikam, V.; Khadse, A. and Kashid, V. (2011): The Magic of
Kefir: A Review. Pharmacologyonline, 1: 376-386.

Gonzalez, A.G. and Herrador, M.A. (2007): A practical guide to
analytical method validation, including measurement uncertainty
and accuracy profiles. Trends Anal. Chem., 26: 227-238.

Gronnevik, H.; Marit, F.; Judith, A. and Narvhus, S. (2011):
Microbiological and chemical properties of Norwegian kefir
during storage. International Dairy Journal, (1): 1-6.

Guzel-Seydim, Z.; Wyffels, J.T.; Seydim, A.C. and Greene, A.K.
(2005): Turkish kefir grains: Microbial enumeration and electron

34



microscopic  observation. International Journal of Dairy
Technology, 58(1):25-29.

Haenlein, G. F. W. (2004): Goat milk in human nutrition. Small
Ruminant Research, 51: 155-163.

Hertzler, S.R. and Clancy, S.M. (2003): Kefir improves lactose
digestion and tolerance in adults with lactose maldigestion, J.
Am. Diet Assoc., 103: 582-587.

ICMSF, International Commission of Microbiological Specifications
for Foods (1996): Microorganisms in Foods. 5: Microbiological
Specification of Pathogens, Blockie. Academic and
Proffessional, an Imprint of Chapman & Hall, New York.

James, C. S. (1995): Analytical Chemistry of Foods 1* Ed,. Chapman
and Hall. N.Y, pp. 82-83.

Kesenkas, H.; Dinkci, N.; Seckin, K.; Kinik, O.; Gonc, S.; Ergonal,
P. G. and Kavas, G. (2011): Physicochemical, microbiological
and sensory characteristics of soymilk kefir. African Journal of
Microbiology Research, 5: 3737-3746.

Kesenkas, H.; Yerlikaya, O. and Ozer, E. A. (2013): Functional milk
beverage. Kefir. Agro Food Industry Hi Tech., 24: 53-55.
Kok-Tas, T.; Ilay, E. and Oker, A. (2014): Pekmez ve Erik
Kullanilarak  Uretilen Kefirlerin Bazi Kalite Kriterlerinin
Belirlenmesi. Tiirk Tarim — Gida Bilim ve Teknoloji Dergisi, 2:

86-91 (in Turkish).

Liutkevicius, A. and Sarkinas, A. (2004): Studies on the growth
conditions and composition of kefir grains — as a food and forage
biomass. Veterinarija ir Zootechnika, 25: 64-70.

Marino, R.; lammarino, M.; Santillo, A.; Muscarella, M.
Caroprese, M. and Albenzio, M. (2010): Technical note: Rapid
method for determination of amino acids in milk. J. Dairy Sci.,
93: 2367-2370.

Marounek, M.; Pavlata, L.; Misurova, L.; Volek, Z. and Dvooak, R.
(2012): Changes in the composition of goat colostrum and milk
fatty acids during the first month of lactation. Czech J. Anim.
Sci., 57: 28-33.

Mazza, G.; Fukumoto, L.; Delaquis, P.; Girard, B. and Ewert, B.
(1999): Anthocyanins, phenolics, and color of Cabernet Franc,

35



Merlot, and Pinot Noir wines from British Columbia. J. Agric.
Food Chem., 47: 4009-4017.

Murphy, E.A.; Davis, J. M. ; Brown, A. S. ; Carmichael, M. D. ;
Mayer, E. P. and Ghaffar, A. (2004): Effects of moderate
exercise and oat B-glucan on lung tumor metastases and
macrophage antitumor cytotoxicity. J. Appl. Physiol., (97): 955—
959.

Odom, T.C.; Udensi, E.A. and Iweh, M.O. (2013): Nutritional
evaluation of Unripecarica papaya, Unripe Musa paradisiaca
and Mucunaco chichinensis, weaning food formulation. E.U.J.
Bio / Med. Sci. Resarch, 1 (2): 6-15.

Okwu, D. E. and Ndu. C.U. (2006): Evolution of the phyto-nutrients,
minerals and vitamin content of some varieties of yam (Discorea
Spp). Int. J. Med. Adv. Sci., 2(2): 199-20.

Oner, Z.; Karahan, A. G. and Cakmakci, M. L. (2010): Effects of
different milk types and starter cultures on kefir. Gida, 35: 177—
182.

Otles, S. and Cagindi, O. (2003): Probiotic dairy-composition,
nutritional and therapeutic aspects.Pak. J. Nutr., 2 (2): 54-59.

Oxoid Manual (1979): The Oxoid Manual of Culture Media.
Ingredients and other Laboratory Services, Fourth Ed., Oxoid
Limited, Hampshire RG 24 OPW.

Park, Y. W.; Juarez, M.; Ramos, M. and Haenlein, G. F. W. (2007):
Physico-chemical characteristics of goat and sheep milk. Small
Ruminant Research, 68: 88-113.

Pederson, C.S. (1979): Microbiology of Food Fermentations, 2™ Ed.,
AVI Publishing Co. Inc., Westport, CT.

Radovanovi¢, B. and Radovanovié, A. (2010): Free radical scavenging
activity and anthocyanin profile of Cabernet Sauvignon wines
from the Balkan Region. Molecules, 15: 4213-4226.

Ranganna, S. (2002): Handbook of Analysis and Quality Control for
Fruit and Vegetable Products. In: Ranganna, S. (Ed), Tata Mc-
Graw Hill publishing Co. Ltd, New Delhi.

Rasic, J.L. and Kurmann, J.A. (1978): Yoghurt Scientific Grounds,
Technology, Manufacture and Preparations, Technical Dairy
Publishing House, Copenhagen.

36



Saad, N.; Delattre, C.;Urdaci, M.;Schmitter, J. M. and Bressollier,
P.(2013): An overview of the last advances in probiotic and
prebioticfield. LWT Food Science and Technology, 50 (1): 1-16.

Sabir, F.; Beyatli, Y.; Cokmus, C. and Onal-Darilmaz, D. (2010):
Assessment of potential probiotic properties of Lactobacillus
spp., Lactococcus spp., and Pediococcus spp. strains isolated
from kefir. Journal of Food Science, 75: 568-573.

Sarkar, S. (2007): Potential of kefir as a dietetic beverage—A review.
British Journal of Nutrition, 109: 280-290.

SAS (1988): SAS Users Guide: Statistics version 5 Ed., SAS. Institute
Inc., Cary N.C.

Shimoyamada, M.; Ikedo, S.; Dotsubu, R. and Watanaba, K. (1998):
Effects of soya beans saponins on chymotrptichydrophyses.
Chem.,(46): 4793-4797.

Witthuhn, R.C.; Schoeman, T. and Britz, T.J. (2005):
Characterization of the microbial population at different stages of
kefir production and kefir grain mass cultivation. International
Dairy Journal, 15:383-389.

Wszolek, M.; Tamime, A. Y.; Muir, D. D. and Barclay, M. N. I.
(2001): Properties of kefir made in Scotland and Poland using
bovine, caprine and ovine milk with different starter cultures.
LWT Food Science and Technology, 34: 251-261.

Yerlikaya, O. (2014): Starter cultures used in probiotic dairy
productpreparation and popular probiotic dairy drinks. Food
Science andTechnology, 34 (2): 221-229.

Zubillaga, M. R.; Weill, E.; Postaire, C.; Goldman, R. and Boccio,
J. (2001): Effect of probiotics and functional foods and their use
in different diseases. Nutr. Res., 21: 569-579.

37



Table (1): Chemical composition of kefir milk

Components Wet weight (W/W %)
Moisture 88.10
Protein 4.71
Fat 1.96
Ash 0.70
Lactose 4,53
Energy value (Kcal/g) 54.60

W/W= Weight wet

Table (2): Physicochemical properties of kefir milk

Physicochemical properties Amounts
Total solids 29%
pH 4.03
Titratable acidity 0.88 % (as lactic acid)
Viscosity 9.4 mPa.s
Total phenolic content 199.10+7.73 (ug/ml GAE)

Mpa.s = Millipascal-second

GAE-= Gallic acid equivalents

Table (3): Minerals content of kefir milk (ug/g)

Minerals Hg/g
Calcium 1020
Phosphorus 118.5
Potassium 1570
Magnesium 580
Sodium 95.5
Zinc 5.80
Ferric 1.60
Copper 0.75
Table (4): Total counts of kefir microorganisms
. _ CFU/g X 10°
Kefir organisms
Mean + SD
Lactococci bacteria counts 8.37+0.43
Lactobacili bacteria counts 6.18+1.23"
yeast counts 4.07+0.59°

CFU/g = Colony form units/gram
Mean under the same column bearing different superscript letters are different significantly (p < 0.05).
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Table (5): Amino acids composition of kefir milk

AmIno acids Amounts (g/16gN)
Aspartic acid 251
Glutamic acid 7.35
Serine. 1.92
Histidine 0.95
Glycine 0.59
Threonine* 1.37
Arginine 1.00
Alanine 1.06
Tyrosine 1.50
Cystein 0.13

aline* 2.06
Methionne* 0.70
Phenylalanine* 1.48
Isoleucine 1.56
Leusine* 3.38
Lysine* 2.84
Proline 3.42
Tryptophane* 1.13

*Essential amino acid.

Table (6): Fatty acids profile (% of total fatty acids) of kefir milk

Amounts %

Fatty acids Vean £ SD
Saturated fatty acids ‘
Caproic C6:0 1.27+0.207
Caprylic C8:0 6.63+1.331
Capric C10:0 0.06+0.008
Lauric C12:0 3.90+1.278°
Myristic C14:0 10.07+2.214°
Palmitic C16:0 29.95+4,294%
Heptadecanoic C17:0 0,57+0.023
Stearic C18:0 17.64+7.197
Arachidic C20:0 0.10+0.019
Heneicosanoic C21:0 0.03+0.008;
Behenic C22:0 0.04+0.001
Lignoceric C24.:0 ] 0.01+0.011
Unsaturated fatty acids q
Myristoleic C14: 0.07+0.009
Pentadecanoic C15:1 0.74+0.023
Palmitoleic C16:1 0.79+0.419
Oleic C18:1 27.16+4.006
Linoleic C18:2 0.44+0.143
Linolenic C18:3 0.25+0.025/
Arachidonic C20:4 0.07+0.022,
Nevronic C24:1 0.02+0.004

Mean under the same column bearing different superscript letters are different

significantly (p <0.05).
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