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Table 1 The treatments of the study

Treatment

Cheese starter

P00 B W~

50% Thermophilic+ 50% Mesophilic
50% Thermophilic+ 50% Mesophilic
50% Thermophilic+ 50% Mesophilic
50% Thermophilic+ 50% Mesophilic
25% Thermophilic+ 75% Mesophilic
25% Thermophilic+ 75% Mesophilic
25% Thermophilic+ 75% Mesophilic
25% Thermophilic+ 75% Mesophilic
75% Thermophilic+ 25% Mesophilic
75% Thermophilic+ 25% Mesophilic
75% Thermophilic+ 25% Mesophilic
75% Thermophilic+ 25% Mesophilic

Probiotic culture

Lactobacillus acidophilus
Lactobacillus casei
Bifidobacterium lactis

Lactobacillus acidophilus
Lactobacillus casei
Bifidobacterium lactis

Lactobacillus acidophilus
Lactobacillus casei
Bifidobacterium lactis
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Table 2 Physicochemical properties of probiotic soy cheese samples * (mean + standard deviation)

Treatment pH Acidity(Percentage in Dry matter Lactic acid Acetic acid
terms of lactic acid) (gr/100 gr) (mg/g) (mg/g)
1 4.7240.02° 0.84+0.02" 25.30+0.02" 11.30+0.03¢ 1.88+0.03°
2 4.64+0.01°" 1.08+0.02° 25.47+0.03¢ 17.70+0.02° 2.91+0.04°
3 4.68+0.03% 1.03+0.02° 25.39+0.02° 16.40+0.05° 3.16+0.04%
4 4.71£0.01° 0.90+0.02% 25.91+0.04° 15.70+0.05¢ 3.20+0.04%®
5 4.75+0.02% 0.810.038 25.09+0.00" 8.80+0.20" 0.88+0.04
6 4.65+0.03%f 0.92+0.02¢ 25.30+0.02° 15.30+0.60° 1.68+0.40°
7 4.73£0.01% 0.87+0.01°" 25.56+0.03° 13.70+0.30¢ 2.25+0.05¢
8 4.73+0.02% 0.90+0.03% 25.30+0.01° 11.10+£0.70° 2.39+0.03¢
9 4.76+0.03° 0.84+0.02" 25.60+0.03° 13.30+0.50¢ 1.77+0.03¢
10 4.63+0.02" 1.21+0.02° 25.2140.02¢ 18.30+0.30° 3.01£0.06b°
11 4.67+0.01% 0.91+0.03¢ 25.69+0.02° 17.90+0.10° 3.22+0.06"
12 4.72+0.02° 0.90+0.01% 25.26+0.03" 15.40+0.50° 3.29+0.08°

Dissimilar small letters indicate a significant difference in the column (p <0.05).

T1: (50% Thermophilic+ 50% Mesophilic), T2: (50% Thermophilic+ 50% Mesophilic)+ Lactobacillus
acidophilus, T3: (50% Thermophilict+ 50% Mesophilic) + Lactobacillus casei, T4: (50% Thermophilic+ 50%
Mesophilic) + Bifidobacterium lactis, TS: (25% Thermophilic+ 75% Mesophilic), T6: (25% Thermophilic+
75% Mesophilic)+ Lactobacillus acidophilus, T7: (25% Thermophilic+ 75% Mesophilic)+ Lactobacillus casei,
T8: (25% Thermophilict+ 75% Mesophilic)+ Bifidobacterium lactis, T9: (75% Thermophilic+ 25% Mesophilic),
T10: (75% Thermophilic+ 25% Mesophilic)+ Lactobacillus acidophilus, T11: (75% Thermophilic+ 25%
Mesophilic)+ Lactobacillus casei, T12 : (75% Thermophilict+ 25% Mesophilic)+ Bifidobacterium lactis.
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Table 3 Count of probiotic bacteria in soybean cheese samples * (mean + standard deviation)

(log cfu/g)
Treatment Probiotic Jit:{)actelfrgial count

1 0.00£0.00
2 8.94+0.04"
3 7.44+0.03'
4 8.39+0.04°
5 0.00£0.00
6 8.75+0.03¢
7 7.810.02¢
8 8.59+0.04°
9 0.00£0.00
10 8.89+0.03°
11 7.54+0.02"
12 8.34+0.04°

Dissimilar small letters indicate a significant difference in the column (p <0.05).

T1: (50% Thermophilic+ 50% Mesophilic), T2: (50% Thermophilic+ 50% Mesophilic)+ Lactobacillus
acidophilus, T3: (50% Thermophilic+ 50% Mesophilic) + Lactobacillus casei, T4: (50% Thermophilic+ 50%
Mesophilic) + Bifidobacterium lactis, TS: (25% Thermophilic+ 75% Mesophilic), T6: (25% Thermophilic+
75% Mesophilic)+ Lactobacillus acidophilus, T7: (25% Thermophilic+ 75% Mesophilic)+ Lactobacillus casei,
T8: (25% Thermophilic+ 75% Mesophilic)+ Bifidobacterium lactis, T9: (75% Thermophilic+ 25% Mesophilic),
T10: (75% Thermophilic+ 25% Mesophilic)+ Lactobacillus acidophilus, T11: (75% Thermophilict 25%
Mesophilic)+ Lactobacillus casei, T12 : (75% Thermophilict+ 25% Mesophilic)+ Bifidobacterium lactis.
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Table 4 Textural properties of soy probiotic cheese samples * (mean+ standard deviation)
Treatment springiness(mm) hardness(N) cohesiveness
1 3.20+£0.20™° 235.00+5.00° 0.48+0.02a
2 3.30+0.20® 175.00+4.00° 0.22+0.03b
3 2.7040.20%% 163.00+5.002 0.21+0.05b
4 2.60+0.30%¢ 168.00+2.00 0.24+0.03b
5 3.10+0.50%° 273.00+5.00° 0.49+0.03a
6 2.40+0.60% 198.00+2.00¢ 0.25+0.05b
7 2.30+0.30° 188.00+6.00° 0.24+0.02b
8 2.30+0.20° 170.00+5.00'® 0.26+0.03b
9 3.40+0.10° 211.00+6.00° 0.47+0.03a
10 3.00£0.40" 152.00+6.00" 0.20+0.05b
11 2.8040.30°% 138.00+7.00' 0.2120.03b
12 2.70+0.30%% 120.00+8.00’ 0.23+0.03b

Dissimilar small letters indicate a significant difference in the column (p <0.05).

T1: (50% Thermophilic+ 50% Mesophilic), T2: (50% Thermophilic+ 50% Mesophilic)+ Lactobacillus
acidophilus, T3: (50% Thermophilict+ 50% Mesophilic) + Lactobacillus casei, T4: (50% Thermophilic+ 50%
Mesophilic) + Bifidobacterium lactis, T5: (25% Thermophilic+ 75% Mesophilic), T6: (25% Thermophilic+
75% Mesophilic)+ Lactobacillus acidophilus, T7: (25% Thermophilic+ 75% Mesophilic)+ Lactobacillus casei,
T8: (25% Thermophilic+ 75% Mesophilic)+ Bifidobacterium lactis, T9: (75% Thermophilic+ 25% Mesophilic),
T10: (75% Thermophilict+ 25% Mesophilic)+ Lactobacillus acidophilus, T11: (75% Thermophilict+ 25%
Mesophilic)+ Lactobacillus casei, T12 : (75% Thermophilic+ 25% Mesophilic)+ Bifidobacterium lactis.
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Table 5 Sensory properties of probiotic soy cheese samples * (mean+ standard deviation)

Treatment Taste Odour Color Tissue Overall acceptance
1 6.00£0.00° 5.00:£1.00° 7.001.00a 6.00:£0.00° 7.00£0.00%
2 7.00+£1.00™ 7.00+0.00° 8.00:£0.00a 9.00+1.00° 8.00+1.00™
3 7.33+0.57%® 7.00+£1.00° 8.00:£0.00a 8.00+0.00® 8.00+0.00™
4 6.00+0.00° 5.00+1.00° 7.00+1.00a 7.00+1.00% 6.00+1.00°
5 6.00+0.00° 7.00+1.00° 8.00:£0.00a 6.00£1.00° 7.00+0.00"
6 8.00=1.00 9.00+0.00° 8.000.00a 9.00+1.00° 8.66+0.57
7 8.00=1.00 8.00+1.00°° 8.00£0.00a 9.00=0.00° 8.33+0.57
8 7.00£1.00% 9.00+0.00° 8.000.00a 9.00=0.00° 8.66+0.57
9 8.00:0.00° 9.00£0.00° 7.00+1.00a 6.00=1.00° 7.00£1.00%
10 6.00+1.00° 7.00+£1.00° 8.00:£0.00a 9.00+0.00* 7.00+1.00
11 6.00:0.00° 5.00:£1.00° 7.00+1.00a 7.00+1.00% 6.00::0.00°
12 7.00+1.00” 7.00+1.00° 7.00+1.00a 7.00+£0.00" 7.00£0.00°

Dissimilar small letters indicate a significant difference in the column (p <0.05).

T1: (50% Thermophilic+ 50% Mesophilic), T2: (50% Thermophilic+ 50% Mesophilic)+ Lactobacillus
acidophilus, T3: (50% Thermophilic+ 50% Mesophilic) + Lactobacillus casei, T4: : (50% Thermophilict+ 50%
Mesophilic) + Bifidobacterium lactis, T5: (25% Thermophilic+ 75% Mesophilic), T6: (25% Thermophilic+
75% Mesophilic)+ Lactobacillus acidophilus, T7: (25% Thermophilic+ 75% Mesophilic)+ Lactobacillus casei,
T8 : (25% Thermophilict 75% Mesophilic)+ Bifidobacterium lactis, T9: : (75% Thermophilic+ 25%
Mesophilic), T10: (75% Thermophilic+ 25% Mesophilic)+ Lactobacillus acidophilus, T11: (75%
Thermophilic+ 25% Mesophilic)+ Lactobacillus casei, T12 : (75% Thermophilic+ 25% Mesophilic)+
Bifidobacterium lactis.
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The aim of this study was to investigate the effect of different ratios of
starter and kind of probiotic culture on the physicochemical, textural,
microbial and sensory properties of probiotic soy cheese. Different
ratios of starter (50% thermophilic + 50% mesophilic , 25%
thermophilic + 75% mesophilic, 75% thermophilic + 25% mesophilic)
with different species of probiotic bacteria (Lactobacillus acidophilus,
Lactobacillus casei and Bifidobacterium lactis were used to produce
probiotic soy cheese. The results were analyzed in a completely
randomized design consisting of 12 treatments with 3 replications using
two-way analysis of variance. The means were compared by Duncan's
multiple range test at 5% probability level. The results showed that
treatment 10 (cheese sample containing starter compound (75%
thermophilic + 25% mesophilic) + Lactobacillus acidophilus probiotic
bacterium) had the lowest pH and the highest acidity. The highest
amount of acetic acid was related to treatment 12 (cheese sample
containing starter compound (75% thermophilic + 25% mesophilic) +
Bifidobacterium lactis probiotic bacterium). In all samples of probiotic
soy cheese, the population of probiotic bacteria was in the range of 7-8
log cfu / g. Treatment 6 (cheese sample containing starter compound
(25% thermophilic + 75% mesophilic) + Lactobacillus acidophilus
probiotic bacterium) had the highest hardness, cohesiveness and tissue
springiness, also treatment 6 had the highest sensory quality score,
therefore this sample the best treatment was selected. Overall, the
results showed that probiotic soy cheese is a suitable environment for
the growth of probiotic bacteria and the production of a functional
product.
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