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ABSTRACT

This study investigates the ant obesity effects of fermented Kefir and germinated cereals mixed
with fermented Kefir on high fat diet induced obese rats. 25male rats each weighting 75+3 gram were
apportioned to five groups. Group 1 is the negative group. The rest rats were received high saturated fats
. (34%) in diet for 56 days to become obese rats. Obesity was confirmed by elevation of serum lipid profile
and body weight. Group 2 is control +ve group which fed on high fat diet, Kefir group which fed on high
fat diet supplemented with kefir at dose of 4ml /rat/day orally, formula 1 group which fed on high fat diet
with 20 % of formula 1(wheat, barley, maize and millet mixture powder melt in 200 ml kefir)and formula 2
group which fed on high fat diet with 20 % of formula 2(wheat, barley, maize and oat mixture powder melt
in 200 ml kefir) for four weeks. This study resulted in a marked improvement of nutritional indicator as
kefir Formula 1 and 2 group administration could lower nutritional indicators. However, the administration
of kefir, formulal and formula 2 could reduce lipids parameters.Consumption of kefir significantly reduced
| the serum leptin, glucose, insulin resistance and progesterone levels but increased insulin and testosterone
levels while consumption of formula 1 and 2 could lower serum leptin and insulin resistance and elevate
progesterone and testosterone levels compared to control (+ve) group .1t is concluded that germinated
cereals mixed with kefir could manage treat obesity.
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INTRODUCTION
Obesity has become a serious problem in the past

hyperglycemia and resistance obesity (Zdunczyk et
al.,2006Queenan et al., 2007 and Thilagavathi and
Kanchana 2017).Germination process increases the

few years. It is linked to accumulation body fat with over
growth and the amplification of adipose tissue because a
maladjustment  between energy consumption and
expenditures (Must et al., 1999).Obesity is often associated
with a variety of chronic diseases such as hyperlipidemia,
diabetes mellitus, hypertension coronary artery disease,
and certain cancers(Kopelman 2000).Although a number
of antiobesity pharmacological drugs to the treatment of
obesity,more recent trials have focused on screening
natural sources that could reduce body weight with
minimal side effects (Mayer et al., 2009).

The most popular cereals around the world are
wheat, maize, barley and oatthat have many functional
nutrients and related to reduction the risk factors of many
diseases.Whole wheat and maize have influence in
resistance atherosclerosis, diabetes, hyperlipidemia, and
obesity due to contain effective nutrients and
phytochemicals(Higgins 2004 and Fred et al., 2013). Also,
barley is an old grain in the Middle East. The renewed
interest comes from its ability to produce positive effects on
diseases such as glycemic responses after eat, blood
lipidsand blood pressure(Ames and Rhymer, 2008).Barley
has relation to satiety due to its low Glycemic index values
and high fiber content.Not only that but also there are
synergistic effect between barley B-glucan and reducing
blood cholesterol(Shatwan et al., 2013).

Oats and millet have an ability to prevent massive
body weight loss seem to be due to its ability to reduce
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bioactive compounds such as protein, lipid and carbohydrate
through modifying its chemical composition (Rumiyati et
al., 2012).

Kefir consists of bacteria and yeast species that
have symbiotic metabolic activity. It is fermented milk that
has an acidic flavor, yeasty aroma, creamy consistency
(Witthuhn et al., 2005).

The process of fermentation is carried out by
microorganisms through the secretion of enzymes, such as
proteases, amylases and lipases which change the
polysaccharides, proteins and lipids to nontoxic products
attractive to the human consumer (Steinkraus,1997).
Production of many vitamins and minerals are increased
during kefir fermentation and lactic acid bacteria in kefir
have beneficial effects such as management obesity (Ikeda
etal., 2014).

This study was carried out to investigatethe
antiobesityeffects of fermented Kefir and germinated
cereals mixed with fermented Kefir on high fat diet
induced obese rats by measuring nutritional and serum
lipids indicators, some biochemical parameters as leptin,
glucose, insulin and hormonal changes and antioxidant
enzymes.

MATERIALS AND METHODS

Materials:
-Experimental cereals Whole wheat, barley, maize, millet,
oatand skimmed milk were obtained from local market in
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Mansoura, Egypt except oat was obtained from
Agricultural Research center, Giza, Egypt.

-Kefir grainswere purchased from Agricultural Research
Center. Giza, Egypt.

Methods:

The experimental cereals were immersed in water
(1:5) for 6 hours then spread them in wet blotting paper on
a flat surface at room temperature for 4 days and continue
in spraying them with water every 12 h. At the end of
germination process, wheat was dried in air oven at 45 °C
then grinding into powder.

Fifty gram of kefir grainswas added to 1000 ml of
skimmed milk which was previously boiled and cooled to
37 °c and incubated for 16 h in anaerobic conditions and
with ventilation every four hours to stimulate yeast growth
(Celso et al., 2005). After incubation, pasteurized brine
(brine preparation: 5 g of salt dissolved in 650 mL of water
and pasteurized at 90 °C for15 min) was added to coagulate
kefir and mixed together, thoroughly in order to produce a
functional beverage free ethanol and the count of lactic
acid bacillus will also increase accordance with industrial
production of kefir in Iran. Kefir beverage is stored at 4°C
until use (Tayyebeh et al., 2017).

Formula 1 composed wheat, barley, maize and millet
mixture powder (70:10:10:10 %w/w) melt in 200ml kefir
while formula 2composed of wheat, barley, maize and oat
mixture powder (70:10:10:10 %w/w) melt in 200ml kefir.
Experimental animals:

Twenty five albino male rats of Sprague - Dawley
strain, weighted 75+ 3g, were obtained from Faculty of
Pharmacy, Mansoura University, Egypt. Rats were fed on
standard diet (NRC, 1995) andkept for a week for
adaption. Food and water were introduced. Five rats were
received thebasaldiet dailyact as a negativegroup. The rest
rats were received high saturated fats(34%) in diet for 56
days to become obese rats. Obesity was confirmed by
elevation of serum lipid profile and body weight (Wang et
al., 2010). The obese rats were classified into the
following:

-Control positive group that obese rats were fed on high fat
diet, given 1 ml of normal saline daily using stomach
tube for four weeks.

-Kefir group that obese rats fed on high fat diet
supplemented with kefir at dose of 4ml /rat/day by oral
administrationfor four weeks.

-Formula 1 group that obese rats were fed on high fat diet
with 20 % of formula 1 for four weeks.

-Formula 2 group that obese rats were fed on high fat diet
with 20 % of formula 2 for four weeks.

Daily food intake and weekly body weight were
recorded.At the end of the experiment, rats were
anaesthetized by diethyl ether to obtain blood, white adipose
tissue and brown adipose tissue samples. Serum cholesterol
(CHO), triglyceride (TG) and high density lipoprotein
cholesterol (HDLc) were estimated according to Richmond
(1973), Buccolo and David (1973)and Grodon and Amer
(1977), respectively. Total testosterone andprogesterone
hormones,leptin, insulin and glucose levels wereestimated
by methods of Orczyk et al., (1974), Zanato et al., (1994),
Iwase et al., (2000)and Missouri et al., (2001), respectively.

Food efficiency ratio(FER), protein intake, protein
efficiency ratio (PER) and very low density lipoprotein
cholesterol (VLDL-c) were calculated at the end of
experiment accordance to Chapman et al., (1959), Lee and
Nieman (1996) and Friedewald et al., (1972). Athrogenic
index was measured by two equations (cholesterol/HDL-c
and LDL-c /HDLc) according to Castelli and Levitar,
(1977).Insulin resistant was also calculated (fasting glucose
x fasting insulin/405) according to Gungor et al., (2004).

Statistical analysis was made by SPSS computer
software according to (Artimage and Berry 1987). The
calculation accrued by analysis of variance and follow up
LSD (SPSS) Computer program variation

RESULTS AND DISCUSSION

Data in table (1) illustrated that the final body
weight, weight gain,weight gain%, daily food intake and
daily protein intakeof the control (+ve) group were
significantly greater but FER and PER were
significantly lowerthan those of the control (-ve) group.
Kefir administration andformula 1 administration
suppressed the elevation of nutritional indicator of final
body weight, weight gain%, daily food intake and daily
protein intake and increase of FER and PER compared
to control (+ve) groupwhile formula 2 administrations
could lower all the nutritional indicators compared with
control (+ve) group.

Table 1. Nutritional indicators of experimental rats fed oncereals fortified with fermented kefir.

Groups Initial Final Weight Weight Daily FER Daily protein PER
variables weight (g) Weight (g) Gain(g) Gain%  Food intake intake
Control b bc b b Cd b c b
(ve) 152.01+ 169.80 17.80 1053 + 18.19 0.034 3.63 0.175
292 +0.41 +1.15 1.80 +1.02 +0.0004 +0.01 +0.006
I a ** a*'** a** a*'* a*** d** a** d*—**
g\‘}g’ 196.01 217.46+ 21.46 14.40 25.05 0.030 5.01 0.152
+7.48 18.22 +243 +1.78 +3.15 +.0003 +0.03 +0.007
a*** b e** d bc a *k*k b* a**
kefir 200.48+ 179.01 -21.48 -10.61 20.01 0.038 4.02 0.190
16.53 +3.63 +1.70 +1.17 +2.02 +0.0007 +0.004 +0.004
Qx> b d d bc c** b** c**
Formulal 197.66+ 179.28 -18.38 -10.61 20.29 0.032 4.05 0.162
14.11 +4.01 +2.70 +1.76 +1.18 +0.0002 +.005 +0.002
a*** bc C** C** bc e*** c e***
Formula2 182.49+ 170.13 -12.36 -1.26 19.66 0.022 3.93 0.112
14.33 15 .62 +1.62 +0.05 +1.34 +0.000 8 +0.08 +0.005

Significant with control group *p< 0.05 ** P< 0.01 ***P< 0.001.

Mean values in each column having different letter (a, b, c.) are significantly different at P< 0.05.
(-ve) control negative group, (+ve) control positive group, (kefir) kefir group (formula 1) germinated cereals wheat, barley, maize and millet
mixed with kefir, (formula 2) germinated cereal wheat, barley, maize and oat mixed with kefir .
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In agreement with these results, Kefir is nice
beverage for individuals whose seeks to obtain ideal
weight. This are important for athletes, not only that but
also good for small babies and preschoolers. It considered
safe beverage against diseases and quick weight gain.
Many researchers have been done on it to assure healthy
side(Zaheer et al., 2013). Viscosity-forming capacity of
Oat has been suggested to be crucial for its effect on
satiety-related attributes (Slavin and Green, 2007). Millet
cereals have an ability to prevent massive body weight gain
seem to be due to its ability to reduce hyperglycemia
(Thilagavathi and Kanchana 2017).Bryn C Taylor et al.,
(2020)said that the consumers for fermented foods get
linolenic acid through the metabolism of these foods,
linolenic acid promotes public health.Maria José et
al.,(2020)have demonstrated thatfermented foods decrease
body weight in rats through increasing leptin level, energy
expenditure, lipolysis, satiety and decreasingghrelin,
adiponectin levels

Our data in table (2) showed that rats fed on high
fat diet only (control +ve) group exhibited significantly
higher TC, TG, LDLc,VLDLcand atherogenic indexes
(LDLc/HDLc& CHO/HDLc)and lower HDLc compared
with control —ve group. However, the administration of
kefir, formulal and formula 2 could reduce the elevated
parameters to near normal levels and increase HDLc
compared with control +ve group.

The obtained results were agreed with those
reported by many authors.Diets contain oat improved
hypercholesterolemia by increasing the excretions of fecal
bile acids, and this improvement due to -glucan and the
lipids and proteins. Oat proteins decreased serum
cholesterol and LDL.c contents due to their low
Lysine/Arginin and Methionin/Glycine ratio. Oleic acid,
linoleic, vitamin E and plant sterols accounted for the
hypocholesterolemic effects of oat lipids (Lina et al.,
2014). Millet cereals have hypolipidemic effects due to
contain high levels of complex carbohydrates, fibre and
resistant starch. Someof millet benefits are attributed to
polyphenol and fiber contents. It also contains calcium and
has anti atherosclerogenic effects(Mathanghi and Sudha
2012 andThilagavathi and Kanchana 2017).0n the other
side,Glore et al.,(1994) Anderson (2003)andSaka et
al.,(2016)emphasized those there benefits for lowering
lipids with oats and oat based products have been reported
in animal and human studies.Review of Conor et al.,
(2019) examines and assesses that Kefir contain
microorganisms that have been associated with more
health benefits; such as cholesterol metabolism.Results
obtained from recent studies by kui and his colleagues
(2020),the summary of these findings is that fermented
foods intake has a relationship with a lower risk of
cardiovascular diseases.

Table 2. Lipids profile and atherogenic indexof rats fed on cereals fortified with fermented kefir consumption.

Groups T.C T.G HDLc

LDLc VLDLc

variables (mgidl)  (mog/d)  (mg/dl)  (mgidl)  (mgiany  SPLe/HDLc - CHO/HDLc
Control b b a ab b C cd
vl 67.77 4851 4501 95.87 9.7 0.77 1,50
+2.06 +154 +3.10 +4.47 +0.92 +0.11 +1.08
(Cg,r;‘)m' 97.00 86.59 2053 100.21 17.32 414 472
+2.06 +1.08 +0.50 +5.07 1139 +0.06 +0.06
b b b= i b b c
Kefir 68.87 48.60 4033 £8.89 9.7 1.94 171
+2.06 +1.65 +1.47 +2.41 +0.41 +0.43 +0.13
bc hC C *** C *** bc b* b **
Formulal 66.69 44.77 3111 88.89 8.95 143 215
+3.59 +2.07 +0.15 +0.70 +0.45 +0.18 +0.16
Formula2 66.68 46.92 20.76 87.06 9.38 152 2.24
+0.32 +4.41 +0.87 +0.68 +0.87 +0.14 +0.13

Significant with control group *p< 0.05 ** P< 0.01 ***P< 0.001.

Mean values in each column having different letter (a, b, c.) are significantly different at P< 0.05.(-ve) control negative group, (+ve) control
positive group, (kefir) kefir group (formula 1) germinated cereals wheat, barley, maize and millet mixed with kefir, (formula 2) germinated cereal

wheat, barley, maize and oat mixed with kefir

In our study, the blood leptin, glucose, insulin
resistance and progesterone levels were increased but
insulin and testosterone were decreased by consumption of
high fat diet compared with control —ve group. It is
noticeable that consumption of kefir significantly reduced
the serum leptin, glucose, insulin resistance and
progesterone levels but insulin and testosterone levels
increased compared to control +ve group consumption of
formula 1 could lower serum leptin and insulin resistance
and elevate, insulin progesterone and testosterone levels
while consumption of formula 2 had ability to lower serum
leptin,glucose and insulin resistance and increase
progesterone and testosterone hormones compared to
control +ve group(Table 3).

It is well known that leptin is a key fat-derived
reqgulator of appetite and energy expenditure, normally
correlate positively with the extent of the TG stores in
adipocytes(Friedman and Halaas 1998).Kefir was used as a

functional food for diabetes therapy through maintaining
plasma glucose levels, lowering insulin resistant,
increasing antioxidant enzymes activity and improving in
pancreatic B-cells (Rosa, 2014 and Nurliyani 2015).Millet
are high in resistant starch, these products release sugar
slowly in the blood and also decrease the glucose
absorption. The slow digestion of resistant starch has
implications in controlling glucose release. Millet cereals
have hypoglycemic effects due to  fibre and complex
carbohydrates (Nugent 2005 and Thilagavathi and
Kanchana 2017). Oat is  abundant in B-glucan, which
could lower the glycemic index and control of postprandial
glycemia (Kalra and Jood 2000 andRuiling et al., 2011).
Rats fed on fermented food showed an ameliorative effect
in testosterone level (Mona et al., 2014). Kefir is a
beverage made by kefir cereals that change milk proteins
into many peptides with healthy effects, such as calcium-
absorption and positive effects on testosterone levels

223


https://pubmed.ncbi.nlm.nih.gov/?term=Taylor+BC&cauthor_id=32184365
https://www.researchgate.net/profile/Ruiling_Shen

Abd El Ghany, M. A. et al.

(Ahmed et al., 2013 and Min 2015).Review of Conor et
al., (2019)examines and assesses that Kefir contain
microorganisms that have been associated with more
health benefits; from them cholesterol metabolism which
considered very important to regulate hormones in the
body;antioxidant effects and antidiabetic effects.

These results indicate that administration of kefir or
formulal and formula 2 resulting in improved nutritional
indicators and serum lipid profiles and reduce of serum
leptin, glucose and insulin resistance and increase
progesterone and testosterone hormones.

Table 3. Leptin, insulin, glucose, insulin resistant and two hormones testosterone and progesterone of rats fed on
cereals fortified with fermented kefir consumption.

Groups Leptin Insulin Glucose  Insulin resistant Testosterone Progesterone
variables (ng/ml) (mg/dl) (mgy/dl) (LU/mL) (ng/ml) (mg/dl)
c a b d a e
g\‘jg)‘m' 2.03 3.36 136.00 0.12 3.25 1.20
+0.40 +0.15 +3.67 +0.03 +0.18 +0.02
a *kk C *kk a ** a *kk d *k*k b***
(CJr?/r(‘at)ro' 6.08 1.28 146.40 2.82 1.23 450
+0.54 +0.33 +230 +0.11 +0.07 +0.04
cd b b b ab i
kefir 1.23 2.86 136.20 0.95 2901 1.98
+0.76 +0.01 +6.34 +0.15 +0.05 +0.05
Cd* b *%* a ** b *k*k b *%x a***
Formulal 195 298 147.40 0.86 227 5.49
+0.45 +0.05 +6.61 +0.12 +0.88 +0.05
b** C *kk b C *k*k C *kk a *k*k
Formula2 3.28 132 137.20 045 2.02 5.28
+0.78 +0.02 +4.43 +0.11 +0.68 +0.03

Significant with control group *p< 0.05 ** P< 0.01 ***P< 0.001.

Mean values in each column having different letter (a, b, c.) are significantly different at P< 0.05.(-ve) control negative group, (+ve) control
positive group, (kefir) kefir group (formula 1) germinated cereals wheat, barley, maize and millet mixed with kefir, (formula 2) germinated cereal

wheat, barley, maize and oat mixed with kefir

REFERENCES

Ahmed, M.; Mona, A.A.; Moustafa, M.Z.; and Abdel-salam.
(2013). the role of fermented milk containing probiotic,
dandelion as prebiotic or their combination on serum
metabolites, enzymes, testosterone and testicular
histopathology of arsenic-intoxicated male rats. Journal
of basic & applied sciences.10, 492-03.

Ames, N.P. and Rhymer, C.R. (2008). Issues surrounding health
claims for barley. J. Nutr 138(6), 1237S-1243S.

Anderson, JW. (2003).Whole cereals protect against
atherosclerotic cardiovascular disease. J. Proc. Nutr Soc
62: 135-142.

Avrora, T.; Sharma, R.; and Frost. (2011). propionate. Anti-obesity
and satiety enhancing factor.J. Appetite 56, 511-515.

Artimage, G.Y. and Berry,W.G. (1987). Statistical Methods 7th
Ed. Ames, lowa State University Press. 39-63.

Bryn C Taylor et al., (2020). Consumption of Fermented Foods
Is Associated with Systematic Differences in the Gut
Microbiome and  Metabolome.  mSystems.17;5
(2):¢00901-19.

Buccolo,G. and David,H. (1973).Quantitative determination of
serumtriglyceride by use enzymes. Clin. Chem.,19:419-32.

Castelli and Levitra (1977). Atherogenic indices, J.Curr Presc p
39.

Celso, G. ;Vinderola, J.D.; Deepa, T.; Gabriela, P.N.; Edward, F.;
and Chantal, M. (2005). Immunomodulating capacity of
kefir. Journal of Dairy Research 72 195-202.

Chapman, D.G.Castillo, r. and Campbell, JA.
(1959).Evaluation of protein in foods .IA method for the
determination ~ of  protein  efficiency  ratios,
Can.J.Biochem.Physiol.37:679-686.

Conor, S; Paul, D. C.andPaul,W.O. (2019). Analysis of Health
Benefits Conferred by Lactobacillus Species  from
Kefir.J Nutrients 11(6):1252.

Fred, J.P.H.; Brouns, V. J.; Van, B.; and Peter,R. (2013). Does
wheat make us fat and sick? Journal of Cereal Science ,
58(2): 209-215.

Friedewald, W.T; Levy, R.l; and Frederickson,D.S. (1972).
Estimation of concentration of low-density lipoproteins
separated by three different methods. Clin. Chem. 28:
2077.

224

Friedman, JM. and Halaas, JL. (1998).Leptin and the
regulation of body weight in mammals.Nature. Oct 22;
395(6704):763-70.

Glore, S.R.; Van; Treek, D.; Knehans, AW.; and Guild, M.
(1994).Soluble fibre and serum lipids: a literature review.
J. Am Diet Assoc. 94:425-36.

Grodon,T. and M.Amer, (1977)
HDL.J.Med.,62:707.

Gungor, N.; Saad, R.; Janofsky, J.; and Arslanian,M.D. (2004).
Validation of surrogate estimates of insulin sensitivity
and insulin secretion in children and adolescents. Journal
of Pediatrics, 144, 47-55.

Higgins, J. A. (2004). Resistant starch: Metabolic effects and
potential health benefits. Journal of AOAC International,
87, 761-768.

Ikeda, T.; Tanaka, Y.; Yamamoto, k.; morii, H.; kamisako, and
Ogawa, T. H. (2014).Geranium dielsianum extract
powder (miskamiskatm) improves the intestinal
environment through alteration of microbiota and
microbial metabolites in rats. J.Funct. Foods.11:12-19.
Doi: 10.1016/).jff.08.018

Iwase, M.; kimura, k.; and Sasaki, N. (2000). Canine leptin: c
dnacloning, expression and activity of recombinant
protein. J.Res vet sci. 68:109-114.

Kalra, S., and Jood, S. (2000).\Effect of dietary barley B-glucan
on cholesterol and lipoprotein fractions in rat. Journal of
Cereal Science 31, no. 2 141-145.

Kopelman, P.G. (2000).Obesity as a medical problem. Nature.

Apr 6; 404 (6778):635-43.

Z; Xiaogang, C;Lin, Z; and Zhenhua

D. (2020). Fermented dairy foods intake and risk of

cardiovascular diseases: A meta-analysis of cohort

studies.J Crit Rev Food Sci Nutr;60(7):1189-1194.

Lee, R., and Nieman,D. (1996). Nutritional assessment (2nd.)St.
Louis, MO: Moshy., USA.

Lina, G.; Li, T. T.; Liya, L.; Kui,Z. and Sumei, Z. (2014). The
cholesterol-lowering effects of oat varieties based on
their difference in the composition of proteins and lipids.
Lipids in Health and Disease, 13:182.

Determination  of

Kui,


https://pubmed.ncbi.nlm.nih.gov/?term=Taylor+BC&cauthor_id=32184365
https://pubmed.ncbi.nlm.nih.gov/?term=Slattery+C&cauthor_id=31159409
https://pubmed.ncbi.nlm.nih.gov/?term=Cotter+PD&cauthor_id=31159409
https://pubmed.ncbi.nlm.nih.gov/?term=O%27Toole+PW&cauthor_id=31159409
https://www.sciencedirect.com/science/journal/07335210
https://www.sciencedirect.com/science/journal/07335210/58/2
https://www.sciencedirect.com/science/journal/07335210/58/2
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+K&cauthor_id=30652490
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+X&cauthor_id=30652490
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+L&cauthor_id=30652490
https://pubmed.ncbi.nlm.nih.gov/?term=Deng+Z&cauthor_id=30652490

J. of Food and Dairy Sci., Mansoura Univ., Vol. 11 (8), August, 2020

Maria, j; Mufioz, A; and Maria, R.(2020).Effect of fermented
goat milk on body composition, basal metabolism, and
food intake control in rats,j Nutr Hosp. 17;37(1):123-
128. 95, 939-46.

Mathanghi, S.K. and SudhaK.(2012).Functional and
phytochemical properties of finger millet (eleusine
coracana l.) for health. J.ljpcbs. 2(4), 431-38.

Mayer, M.A.; Hocht, C.; Puy6, A.;and Taira,C.A. (2009).Recent
advances in obesity pharmacotherapy. Curr Clin
Pharmacol., 4(1):53-61.

Min, Y. T.; Hsiao,L.; Chen,Y.; Tang, T.;Chao, C. K.and
Chuan,M. C. (2015).Short-Term Effects of Kefir-
Fermented Milk Consumption on Bone Mineral Density
and Bone Metabolism in a Randomized Clinical Trial of
Osteoporotic Patients. J. PLOS One.10(12): e0144231.

Missouri, U.S.A.;Sapin, R.; Le galudec, V.; Gasser, F.; Pinget,
m.; and Grucker, D. (2001). Eleusis insulin assay: free
insulin determination and the absence of cross-reactivity
with insulin lispro. J. Clin Chem. 47: 602-5.

Mona, A.; Al-damegh, I.; Moustafa, M.; Zeitoun; and Ahmed,M
.(2014). The role of fermented milk containing probiotic,
dandelion as prebiotic or their combination on serum
metabolites, enzymes, testosterone and testicular
histopathology of arsenic-intoxicated male rats, journal
of basic & applied sciences. 10, 492-503.

Must, A.; Spadano, j.; Coakley, E.H.; Field, A.E.; Colditz, G. and
Dietz, W.H. (1999).The disease burden associated with
overweight and obesity. J., Ama.282: 15239.

NRC, (1995). National research council: nutrient requirements of
laboratory animals, fourth revised edition, pp.29-30
national academy press. Washingtn, dc.

Nugent, A.P. (2005). Health properties of resistant starch.
Nutrition Bulletin. 2005; 30: 27-54.

Nurliyani, E. H. (2015). Antidiabetic potential of kefir
combination from goat milk and soy milk in rats induced
with  streptozotocin-nicotinamide. Korean journal for
food science of animal resources, 35(6), 847.

Orczyk, G. P.; Caldwell, B. V.; and Behrman,H. R. (1974).
Estrogens: estradiol, estrone and estriol. Methods of
hormone radioimmunoassay, 333-345.

Queenan, KM.; Stewart, M.lLand Slavin, J.I. (2007).
Concentrated oat B-glucan, a fermentable fiber, lowers
serum cholesterol in hypercholesterolemic adults in a
randomized controlled trial. Nutrition Journal. 6:6.

Richmond, W. (1973). Enzymatic determination of cholesterol.
Clin . chem.19,1350-1356.

Rosa and damiana, D. (2014). Evaluation of kefir consumption
on metabolic, immune, hormonal and histological
parameters in spontaneously hypertensive rats with
induced metabolic syndrome. J.Adviser: Maria do carmo
gouveia peluzio. Co-advisers: célia Itcia de luces fortes
ferreira and Alessandra Barbosa ferreira machado.

Ruilingg R. S. Feng, LI CAIl and Xin, ZH.
(2011).Hypoglycemic  Effects and  Biochemical
Mechanisms of Oat Products on Streptozotocin-Induced
Diabetic Mice. Journal of Agricultural and Food
Chemistry59(16):8895-900 -

Rumiyati,R.; James A. P. and Vijay, J. (2012). Effect of
Germination on the Nutritional and Protein Profile of
Australian Sweet Lupin (Lupinus angustifolius L.).Food
and Nutrition Sciences, 3, 621-626.

Saka, V. P., Challa, S. R., and A. B. Raiju, (2016). Effect of
Avena sativa (Oats) on Spermatogenesis and
Reproductive Health. Journal of Endocrinology and
Reproduction, 20(2), 118-125.

Shatwan, I.A., Ahmed, L.A. and, Badkook,M.M. (2013). Effect
of barley flour, crude cinnamon, and their combination
on glycemia, dyslipidemia, and adipose tissue hormones
in type 2 diabetic rats. Journal of Medicinal Food,16(7),
pp.656-662.

Slavin, J. andGreen, H. (2007). Dietary fibre and satiety. Nutr
Bull 32(s1):32-42.

Steinkraus, K.H. (1997). Classification of fermented foods:
worldwide review of household fermentation techniques.
J. Food control. 8:311-317.

Tayyebeh, S.; Maryam, M.; Beerhouse, A.A.; and Maryam,S.
(2017). Effects of starter culture and storage temperature
on functional, microbial and sensory characteristics of
kefir during storage. Journal of Pharmaceutical and
Health Sciences; 5(1), 23-35.

Thilagavathi, and kanchana.S. (2017).A study on the effect of millet
and pulse based pasta on blood glucose and lipid profile in
alloxan-induced diabetic rats. ijpchs 2017, 7(2), 112-121.

Wang, Y. M.; Wang,WP.; Wang, L.P.; Lii QH, and Zhou, X.H.
(2010).Calorie control increased vaspin levels of serum
and periepididymal adipose tissue in diet-induced obese
rats in association with serum free fatty acid and tumor
necrosis factor alpha. Chin Med J; 123: 936-41.

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

Zaheer, A.; Yanping, W.; and Asma,A. (2013). Critical reviews
in food science and nutrition, 53:422-434

Zanato, V. F., Martins, M. P., Anselmo-Franci, J. A., Petenusci,
S. O, and Lamano-Carvalho, T. L. (1994). Sexual
development of male Wistar rats.Brazilian journal of
medical and biological research= Revista brasileira de
pesquisas medicas e biologicas,27(5), 1273-1280.

Zdunczyk, Z.; Flis, M.; Zielinski, H.; and Wroblewska.M.
(2006).In vitroantioxidant activities of barley, husked
oat, naked oat, triticale, and buckwheat wastes and their
influence on the growth and biomarkers of antioxidant
status in rats.J. Agric Food Chem. 54:4168-4175.

Al O AR o gaad) (he AdliAa il i Joglial) pediall i<l ol 8l
aall ae Cad Ay g g Alld daa) Al BYae dgaaa B e

san b gaial) daals - Lo o) L AS - A Sial) SaBY) auid

peis ol s O 58D e 25 e Al el s Aedly lad) ) Sl e 4 A sl gl g jell 5l 506 Al 0 ) Gl Ciogy
553 a5 B ) (A adid) aladoall de sandll (b (TR sl ) 8 et e (5 sinide sana JS e pane (el ) a3 B 33475
g A il elay J aall 583 (6 e QiS5 ) 55 #1830 Aiandly agilaal (e U 55 Diandly agilalle 5 56 83(734) Axadiall G sa ) (e Adle Aps o
s e 3T (Y S e sannsia s / O/ Ja 4 Ao i o o35 Glle sanall 5 4 sall aladuzall Ao sandll (I )0 andli &5 Adendly gl
720 g0 0sa adle dm g o (o305 4l S Ao sane s piSH (40 le 200 a0 da slaa( il 5 53 5 prl) 5 aill)ye S (3 smsa Ja sl (e 720 g0 O sp ) adle
ekl Cum AT a8 g sina Gl a5 (Sl Al )l s il s gl Ry 5l 334 LSY (e e 200 ge (A5 5,30 5 il 5 el 8 smase Ja sl (ge
Al 5 o) S ) i) Y s sl (sl s () ladall (e J il 5 ol () gl i s el ()51 (A (g sima imia A5 VY1 S ) e sana
O30 5 Sinse (b (5 sine (R I i) d}tﬁdqius.M\QQM\LAJJ.A}@;%USMM)Z}UMJAI Ol Sy flase (B g sine it el
Ol sai¥) R dia s il (5 s (g ime Rl ) A5 (oY) A e IS S (o3 LS (g i g o Lig A (5 sinnas (il pmi¥ e dias 558 sladls (il
OB el il An s Sadl gl 5 sadall Sl ) s GllS e, A sall adadlal Ao ganally Al 0 e il 5 (05 S s ) (5 sinn (B (g sine gL 5
S ple x5 5 pediall 408 ity 380 oLl el 5 581 Sy (5 pumnall (3 sud) 3 S0 (5135 5Ly 3y Al ) a8 ) 5 e Jlia) (i 5 Aiand] _adle
Y Asal Lgieal 55 yedidl gl e o guall Tl S 5 el 6138 g8 il 5 Jalayl

225

O - ga yell - aall oy g g agildall il i gall - Sl - ddendl) - et SlalSl


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tu%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=26655888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=26655888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tung%20YT%5BAuthor%5D&cauthor=true&cauthor_uid=26655888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kao%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=26655888
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=26655888
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4675497/
https://www.researchgate.net/profile/Ruiling_Shen
https://www.researchgate.net/scientific-contributions/58592387_Feng-Li_Cai
https://www.researchgate.net/profile/Xin-Zhong_Hu
https://www.researchgate.net/journal/1520-5118_Journal_of_Agricultural_and_Food_Chemistry
https://www.researchgate.net/journal/1520-5118_Journal_of_Agricultural_and_Food_Chemistry

