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Table 1- Effects of soluble soybean polysaccharide (SSPS) levels on the pH, titratable acidity and viscosity of soy
kefir samples during 30 days of storage at 4°C

Storage time pH
(Day) SSPS (%)
Control 0.5 1 15
1 4.92+0.03%2 4,90+0.02A2 4.87+0.0172 4.73+0.01B2
10 4.46+0.014° 4.39+0.014° 4.36+0.017° 4.23+0.058°
20 4.38+0.014° 4.35+0.014° 4.32+0.017° 4.18+0.038°
30 4.41+0.014° 4.39+0.0140 4.34+0.03° 4.28+0.028°
Acidity (% lactic acid)
SSPS (%)
Control 0.5 1 1.5
1 0.23+0.058¢ 0.25+0.038¢ 0.27+0.054¢ 0.30+0.024¢
10 0.33+0.078° 0.36+0.055° 0.39+0.0678° 0.43+0.05%°
20 0.43+0.0282 0.46+0.0372 0.48+0.0172 0.50+0.0442
30 0.41+0.032 0.42+0.0172 0.45+0.024 0.47+0.0172
Viscosity (cP)
SSPS (%)
Control 0.5 1 15
1 27.19+1.5380 28.37+1.508¢b 30.44+1.86"8¢ 32.00+2.067°
10 28.51+1.3080 29.63+1.2480 32.37+1.2470 33.35+1.937°
20 31.09+1.13B2 31.89+0.7982 35.03+1.7942 36.40+1.36"2
30 32.39+1.43B2 32.99+2.1582 36.69+1.4242 37.29+2.2442

Each value in the table represents the mean +standard deviation of triplicate analysis. Means shown with different capital and small
letters in the same rows and columns represent significant differences, respectively (P<0.05).
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Table 2- Effects of soluble soybean polysaccharide (SSPS) levels on the LAB and yeast counts of soy kefir
samples during 30 days’ storage at 4°C

Storage time

Lactic acid bacteria (LAB) count (logcfu/ml)

(Day) SSPS (%)
Control 1 15
1 8.05+0.21¢0 8.25+0.308¢P 8.49+0.38ABb 8.64+0.33AP
10 8.23+0.31C 8.45+0.365Cap 8.71+0.37ABa 8.87+0.40A®
20 8.52+0.22¢Ca 8.64+0.278¢Ca 8.88+0.29ABa 9.07+0.31%
30 8.11+0.360 8.29+0.34A8b 8.69+0.36ABa 8.88+0.42A
Yeast count (logcfu/ml)
SSPS (%)
Control 1 15
1 6.64+0.448¢ 6.93+0.3678P 7.21+0.264¢ 7.35+0.264¢
10 6.90+0.3980c 7.21+0.41Bb 7.70+0.38A0 7.96+0.39A0
20 7.09+0.298a 7.69+0.33%a 7.95+0.404a 8.09+0.37Aa
30 7.42+0.38852 7.88+0.3182 8.29+0.3442 8.47+0.43%2

Each value in the table represents the mean tstandard deviation of triplicate analysis. Means shown with different capital and small
letters in the same rows and columns represent significant differences, respectively (P<0.05).
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Figure 1. Effect of storage time and soluble soybean polysaccharide (SSPS) levels on color parameters of soy
kefir samples during 30 days’ storage at 4°C
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Figure 2. Effect of storage time and soluble soybean polysaccharide (SSPS) levels on sensory parameters of soy
kefir samples during 30 days’ storage at 4°C
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Table 3. Fatty acids profile (%6) of soymilk and soy kefir samples containing 1% (w/v) of SSPS after 30 days of
cold storage (mean £SD)

Soy kefir Soy milk
Butyric acid (C4:0) ND ND
Caproic acid (C6:0) ND ND
Caprylic acid (C8:0) ND ND
Capric acid (C10:0) ND ND
Lauric acid (C12:0) ND ND
Tridecylic acid (C13:0) ND ND
Myristic acid (C14:0) 0.912 0.37°
Mpyristoleic acid (C14:1) ND ND
Pentadecylic acid (C15:0) ND ND
Palmitic acid (C16:0) 14.59° 15.492
Palmitoleic acid (C16:1) 0.192 0.152
Margaric acid (C17:0) ND ND
Stearic acid (C18:0) 5.292 5.822
Oleic acid (C18:1) 26.562 25.518
Linoleic acid (C18:2) 47.742 47.062
Linolenic acid (C18:3) 5.322 5.252
Arachidic acid (C20:0) 0.312 0.362
Gondoic acid (C20:1) ND ND
Eicosenoic acid (C20:2) ND ND
Arachidonic acid (C20:4) ND ND
Eicosapentaenoic acid (C20:5) ND ND
Docosahexaenoic acid (C22:6) ND ND
ZSFA? 21.12b 22.042
TUFAP 79.90? 77.96°
EMUFA® 26.842 25.65?
TPUFA‘ 53.06° 52.312

aSFA, saturated fatty acids; PUFA, unsaturated fatty acids; “MUFA, mono-unsaturated fatty acids; PUFA, poly-unsaturated fatty
acids; ND, not detected. Means with different small letters at the same rows have significant differences (P<0.05).
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Abstract

Introduction: Kefir is a fermented dairy beverage with a sensory attributes similar to that of doogh, but with
the higher nutritional and therapeutic properties due to the microorganisms used during manufacturing process.
Nowadays, advantageous effects of functional dairy products such as kefir have been proven with many
researches (Kesenkas et al. 2011; Prado et al. 2015; Yilmaz-Ersan et al. 2018; Gamba et al. 2020). It is
confirmed that kefir is useful for anorexia, vigilance and nervous syndromes (because of presence of B
vitamins, calcium and magnesium) and is helpful for preventing of blood pressure, bronchitis and biliary
complaints (Yilmaz-Ersan et al. 2018). Furthermore, tryptophan presented in kefir has a relaxing effect on the
nervous coordination. The phosphorus of kefir is also potent for operating of the important organs such as
kidneys and liver throughout the function of phosphorus on fat, carbohydrate and energy metabolisms. High
lactic acid bacteria count in kefir capable to quandary the cholesterol which consequently decreases cholesterol
in the gastrointestinal tract. In addition, kefir has bacteriostatic and bactericide effects due to its competition
for nutrients against other microorganisms and also due to different produced metabolites by kefir
microorganisms such as lactic acid, acetic acid, H.0O,, antibiotics and bacteriocins (Vardjan et al. 2018).
Soybean soluble polysaccharide (SSPS) extracted from soybean are acidic polysaccharides having a pectin-
like structure with 18% galacturonic acid (Nakamura et al. 2003). The SSPS has the property of being able to
disperse and stabilize proteins under acidic conditions, and has recently been used in acidic beverages
(Nakamura 2011). On the other hand, soy products particularly at its fermented form are good sources of
proteins and isoflavones (Jooyandeh 2011). These products have attained substantial deliberation for their vital
function in cultivating health risks such as hazard elements for vascular syndrome. Therefore, in case of using
soymilk instead of dairy milk, a functional kefir with noticeable nutritional-pharmaceutical properties can be
produced.

Materials and methods: In this research, soy-kefir samples produced from soymilk and kefir grains.
Concisely, after heat treatment (90 °C for 10 min), soymilk cooled and inoculated with 3% kefir grain (w/v)
and incubated for 24 h at 25°C (Ghasabnezhad et al. 2020). Four kefir samples containing different levels of
soluble soybean polysaccharide (SSPS; levels of 0, 0.5, 1 and 1.5%) was produced and some physicochemical
characteristics (pH, acidity and viscosity), color parameters (a*, b* and I” values), microbial counts (lactic acid
bacteria (LAB) and yeast counts) and organoleptic properties (taste, odor and overall acceptability) of the
product were studied during one-month cold storage. Furthermore, the fatty acid compositions of soymilk and
soy-kefir sample containing 1% SSPS were also determined using gas chromatography (GC) method after 30
days of storage (Metcalfe et al. 1966).

Results and discussion: It was observed that by increasing the amount of SSPS, the acidity of kefir samples
increased and the pH decreased significantly (p<0.05). Also, until 20" days of the storage, the acidity increased
but thereafter it decreased significantly (p<0.05). The highest acidity (0.5% lactic acid) was recorded for
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sample containing 1.5% SSPS at 20" days of storage while the lowest acidity (0.23% lactic acid) was verified
for control sample (without SSPS) at the beginning of the storage. Similarly, the lowest pH (4.18) was recorded
for sample containing 1.5% SSPS at 20" days of storage while the highest pH (4.92) was noted for control
sample at the initial days of storage. The results also showed that both experimental variables (SSPS
concentration and storage period) had significant effect on the viscosity, color indexes and microbial
populations. By increasing the level of SSPS and the storage period, the viscosity was noticeably augmented
in kefir samples. The viscosity of soy-kefir changed from 27.19 cP (in control kefir without SSPS at the first
day of storage) to 37.29 cP (in kefir containing 1.5% SSPS at the end of storage). The count of bacteria and
yeasts were also depended on SSPS percentage and storage. By increasing the SSPS value and the storage, the
bacteria and yeasts counts increased significantly. However, like the acidity, the maximum populations of LAB
at different SSPS concentrations were observed at 20" days of storage. By increasing the amount of SSPS and
storage, all sensory properties i.e. odor, taste and overall acceptability increased significantly (p<0.05). The
tested two variables also caused an increase in b” value (p<0.05) and decrease in I (p<0.05) and a" (p>0.05)
values. The a” values of kefir samples were increased with increasing the SSPS level and storage time. Based
on obtained results from different tested parameters (physicochemical, viscosity, microbial quality/yeasts and
LAB counts and sensory attributes), no differences were found between kefir samples containing 1% and 1.5%
SSPS. Therefore, soy kefir sample with 1% SPSS was selected as the best sample and its fatty acid composition
was compared with soy milk after 30 days of storage at refrigerator (4 °C). Determination of fatty acids
composition of soymilk and its prepared kefir (containing 1% SSPS) showed that soy kefir had significantly
the lower amount of saturated fatty acids (SFA) and the higher amount of unsaturated fatty acids (UFA) as
compare with soymilk (p<0.05).

Conclusion: Today, food is not contracted to only fulfill starvation and to afford essential nutrients for people,
but also it considers to inhibit nutrition-linked disorders and to promote physical and mental well-being of
purchasers. Even, consumers nowadays are more concerned about mental well-being than physical fitness. The
distinct well-being situation is an essential consumer aspect that affects its personal entanglement. Therefore,
consumers are looking for functional ingredients/foods. In the other word, functional foods deliver
nutraceutical ingredients that impart health benefits to consumers. The advantageous effects of functional dairy
products such as kefir have been proven with many researches. By producing kefir from the soymilk, a
functional beverage with the higher nutraceutical properties could be produced. On the other hand, by utilizing
soluble soybean polysaccharides (SSPS) as prebiotic component, the growth of probiotic microorganisms in
kefir may be promoted. Therefore, in the current research SSPS was incorporated in kefir and its effect on kefir
characteristics were evaluated. The results showed that by using soymilk containing 1% SSPS, a kefir with
acceptable physicochemical, sensorial and microbial properties might be produced and this product can be
introduced as a functional food. The count of LAB and yeasts in all the treatments containing the higher level
of SSPS (1 and 1.5% SSPS) was more than 108 logcfu/ml at the end of cold storage period.
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