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3- Streptococcus bulgaricus sub. bulgaricus

4 -Streptococcus salivarius spp. thermopilus
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1-Functional Food

2 -Yogurt
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Table 1 Yogurt treatments

Sample number

Treatment

Blank (probiotic yogurt without soy, barley or almond milk)
Probiotic yogurt containing 25% soy milk
Probiotic yogurt containing 50% soy milk

O 0 1N L b WIN — O

Probiotic yogurt containing 75% soy milk
Probiotic yogurt containing 25% barely milk
Probiotic yogurt containing 50% barely milk
Probiotic yogurt containing 75% barely milk
Probiotic yogurt containing 25% almond milk
Probiotic yogurt containing 50% almond milk
Probiotic yogurt containing 75% almond milk
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Table 2 The effect of different concentrations of soy, barley and almond milk on
changes in the viability (log cfu/ml) of yogurt probiotic bacteria during storage time

Yogurt sample day
0 7 14 21
TO 8.00+0.00 ®® 8.34+0.10 * 736+022 % 666031 *
T1 8.00+0.00 * 8.46+0.05 ¢ 8.68+£0.11 *C  822+0.19 bB
T2 8.00+0.00 * 887+0.11 € 891+0.12 ®M¢  8.60+0.14 B
T3 8.00+0.00 * 883+0.22 «® 912+0.10 € 890+0.12 °BC
T4 8.00+0.00 * 881+0.11 € 8.66+0.10 *BC 851 +0.00 B
T5 8.00+0.00 * 9.04+0.08 ¢ 9.11+0.13 €  8.78+0.08 4B
T6 8.00+0.00 * 9.15£0.01 8 9.65+0.28 ¢ 936+0.21 BC
T7 8.00+0.00 * 851+0.33 ™8  846+0.02 "  8.12+£0.09 "
T8 8.00+0.00 * 838+0.132B  8.72+0.17 "€ 8.19+0.04 beAB
T9 8.00+0.00 * 872+0.04 B 902+0.10 ¢ 856+0.27 ¥

* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row indicate a significant

difference of p <0.05.

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt with 25% barely

milk, T5 yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk, T8 yogurt with 50% almond milk,

T9 yogurt with 75% almond milk
PH Sk 6o 58 (Sosmsn Cole slaaises @IS
35, Y)Y CddS L 5 (P</00) A Sls pae ke gladd o
o) sl osls OLES | g 55 B hals PH dad 5ol 4
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Table 3 The effect of different concentrations of soy, barley and almond milk on
changes in the pH of yogurt probiotic bacteria during storage time

Yogurt sample day
0 7 14 21
TO 6.76 £0.01 ¢ 6.45+£0.08 B 593+0.05 ¢4 585+0.04 ™
Tl 6.74+0.02 0 642+0.02 C 583+£0.09 B 543+0.03 ¥
T2 6.77+0.01 ©  6.33+£0.08 ¢ 571£0.06 B 532+0.04 A
T3 6.72+£0.01 ®° 622+0.02 <€ 560+0.06 ¢ 512+0.05 **
T4 6.71+£0.02 ®® 626+0.11 ¢ 567+0.03 < 543+0.04
T5 6.73+£0.01 ®° 6.12+£0.05 ®¢ 545+0.02 "8 5.09+0.07 ®*
T6 6.72+£0.01 ®*°  6.07+£0.02 € 527+0.04 B 482+0.05
T7 6.71£0.01 ®®  6.30+£0.06 <€ 5.80+0.02 <& 568+0.05 A
T8 6.71£0.00 ®®  6.21£0.01 °C 571 +£0.04 <& 561+0.08 A
T9 6.71£0.00 ®®  6.21+£0.06 "¢ 5.64+£0.04 “® 526+0.05 A
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* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row indicate a significant

difference of p <0.05.

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt with 25% barely

milk, TS5 yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk, T8 yogurt with 50% almond milk,

T9 yogurt with 75% almond milk
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Table 4 The effect of different concentrations of soy, barley and almond milk on changes in the
brix of probiotic bacteria of yogurt during storage time

Yogurt sample day
0 7 14 21

TO 1829+0.10 aC  17.11+0.09 aB 16.61 £0.32 aA 16.54 £0.17 aA
Tl 2231+0.15 ¢cC  22.06+£0.06 cC 20.56+0.73 deB 19.05+0.05 fA
T2 2436+032 dC 23.86+0.33 dC 20.43+0.50 cB  18.36£0.10 deA
T3 26.90+0.09 fC 26.62+0.20 fC 22.47+0.10 fB 18.15+0.24 dA
T4 24714+0.80 dC 24.01+0.00 dC 20.20+0.10 cdB 18.55+£0.18 eA
TS 27714022 gD 27.19+0.22 gC 24.08+0.11 gB 17.72 £0.24 cA
T6 30.08£0.47 hC 29.68+0.58 hC 25.19+0.20 hB  17.02+0.25 bA
T7 2140+0.05 bB 21.04+£0.05 bB 19.37+£0.42 bA 19.51 £0.24 gA
T8 22454+0.01 cC 22.17+042cC  19.66+0.57 bcB 18.98+0.02 fA
T9 25.50+0.50 eC  6.21 £0.06 eC 21.16£0.24 eB 1898 £0.02 fA
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* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row indicate a

significant difference of p <0.05.

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt
with 25% barely milk, TS yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk,
T8 yogurt with 50% almond milk, T9 yogurt with 75% almond milk
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Table 5 The effect of different concentrations of soy, barley and almond milk on
changes in the viscosity(upascal/sec) of probiotic bacteria of yogurt during storage time

Yogurt sample day

0 7 14 21
TO 1500.22+£0.20 aA  1501.79+0.48 aB  1505.12+0.34 aC 1506.93 £ 0.69 abD
T1 1503.58 £ 0.52 cdA 1504.92+0.68 bB  1506.05+0.07 abC  1507.68 £ 0.39 bcD
T2 1503.45+0.56 cdA 1505.42+0.62 bB  1507.26 +£0.16 cdC  1508.91 £ 0.39 deA
T3 1504.41 £ 0.69 deA 1506.43+0.84 bcB 1508.46+0.47 edC  1510.96 £ 0.80 gD
T4 1502.77 £ 0.65 bcA 1507.19+£0.22 ¢dB 1509.11 £0.16 fC 1508.32 +0.70 c¢dBC
T5 1505.23 £0.23 efA 1507.73£0.92 c¢cdB 1508.33+0.70 defB 1510.22 +0.19 fgC
T6 1507.01 £0.38 gA  1508.77+0.14 dA 1509.41+0.12 {B 1512.82+0.72 hC
T7 1502.24 £0.17 bA 150649 +£0.87 bcB 1506.41 £0.50 bcB  1506.11 £ 0.10 aB
T8 1504.23 £0.28 dA  1506.60 £0.39 bcB  1507.46 £ 0.67 cdeB 1509.38 + 0.55 efC
T9 150590097 fA  1508.15+0.25 ¢dB 1509.66 +0.90 fB 1510.30+0.24 fgC

* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row indicate a

significant difference of p <0.05.

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt
with 25% barely milk, TS yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk,
T8 yogurt with 50% almond milk, T9 yogurt with 75% almond milk
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Table 6 The effect of different concentrations of soy, barley and almond milk on
changes in the percent of syneresis of probiotic bacteria of yogurt during storage time
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Yogurt sample day
0 7 14 21

TO 62.73+£0.46 aA 62.04+0.43 cA 69.19+ 091 dB 78.07+£0.79 eC
T1 61.38+0.11 aA 61.61+£0.20 abcA 66.19+0.05 bcB 7436+ 0.37 dB
T2 61.20+0.08 aA 61.49+0.24 abB 6595+ 0.10 abcC 72.87+0.70 cD
T3 60.18+0.05 aA 61.68+0.20 abcB 65.06+0.06 abC  71.15+0.06 bD
T4 61.17+0.06 aA 61.61 £0.31 abcA 65.96+0.23 abC  73.15+0.25 cC
T5 61.24+0.00 aA 61.68+0.21 abcA 65.66+0.35 abB  71.84+0.72 bC
T6 59.48+0.37 aA 61.30+£0.05 aB 64.97 +0.85 aC 69.47 +£0.35 aD
T7 61.60+£0.14 aA 61.80+£0.05 abC  70.05+0.14 dB 74.61 £0.19 dC
T8 61.66 £0.23 aA 61.75+£0.26 abcA  66.87 £ 0.08 cB 72.83+£0.32 cC
T9 61.47+0.24 aA 61.55+0.16 abA  65.81+0.72 abcB 71.53 +0.79 bC

* Lowercase letters in each column indicate a significant difference of p <0.05 and uppercase letters in each row indicate a

significant difference of p <0.05.

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt
with 25% barely milk, T5 yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk,
T8 yogurt with 50% almond milk, T9 yogurt with 75% almond milk

S 3N el SSsmsn SV e e L5
Cole asdlle cpl 3 W Bl sp 3550 SO0l
IS Gy s b (K ke B 5 sl 5 (S
S 55 01 5 Sl s (3.8 3 Desl 3)se Olsls
el 5 o s ot Lol 4 (Ssms s Sele gladi s
3050 oo S35 0005 b g Sl st 5 2y )50
(Yo¥Y) 01, &en s Shoria i s .cwsl 4 S 515 )
2 e Cole SlanS| g Il s S o Sleei
Ssmsn Sbase boedd e e bl o
S LS oS ol sls J13 s 3550 |y (sl 58N
sl dald Gl bogols pme Ol gl (slad sl

[V

Sl Gy el 5o e el il glackle
Stz (LIS 2y 5 S oab ko) o b L
Gl Conle S sad g cpl 53 (P00 0) LS Hls pae ile
Loanglie 5o pbl 5 s by b il oz bl sl
)>&>,§ﬂlﬁp;ﬁb‘&)ﬁb&jlﬂu@udﬁ
Coole @ sad (Y Jgd) s shasl Bl 51 5VG 55150 &
G o33 Y0 5 L 1ol o 15 VO (g5l (S5 s 0 Zole)
00 ol Sosusp Cowle) T8 Csls @50l ¢ Jlae Ll
Cole i gad 5 Sy Blod 51 (e o3 00 5 plsly ol Ao
Lo 3 VO 5 g b do 3 YO (sl SSsusn cnle) T4
oobaitl 5 4l e laslasl o S el Bl 51 (o
&ﬁé)b&'“c;juj@Aésu;ﬂjﬁlébdj;ﬁ@);..mb
el 5 g b g el s o lale (g5l sla s 450

35 dali Cele 4 ga b

Table 7 The effect of different concentrations of soy, barley and almond milk on
changes in the percent of syneresis of probiotic bacteria of yogurt during storage time

Yogurt sample
color taste smell Overall acceptance
TO 440+0.51 e 440+047 bc 4.00+£047 bc 420+042 a
T1 4.00+ 047 bcde 490+031 e 4.00+047 bc 4.40+0.51 a
T2 3.44+0.69 ab 4.66+048 de 4.00£0.81 bc 422+042 a
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T3 3.60+£0.84 abc 4.60+0.51 de 3.70+0.67 a 4.10+£0.31 a
T4 430+ 0.48 de 330+£082 a 460+051 ¢ 4.00+£0.66 a
T5 410+0.56 cde 4.50+0.70 de 4.40+0.51 ¢ 420+042 a
T6 410+0.56 cde 3.60+0.69 bc 4.20+0.63 bc 4.50+0.70 a
T7 3.80+£0.63 abcd 4.30+0.48 de 4.10+0.31 bc 4.50+0.52 a
T8 330+048 a 4.10£056cd 4.20+0.32 bc 4.00+047 a
T9 3.80+0.63 abcd 3.90+031 cd 460+0.16 ¢ 430+048 a

* Lowercase letters in each column indicate a significant difference of p <0.05

* TO blank sample, T1 Yogurt with 25% soy milk, T2 yogurt with 50% soy milk, T3 yogurt with 75% soy milk, T4 yogurt
with 25% barely milk, TS yogurt with 50% barely milk, T6 yogurt with 75% barely milk, T7 yogurt with 25% almond milk,
T8 yogurt with 50% almond milk, T9 yogurt with 75% almond milk
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ratio of milk/soy milk, barley and almond) and incubated with 10®
cfu/ml of two probiotic bacteria Lactobacillus acidophilus and
Lactobacillus plantarm and studied for 21 days. Yogurt samples were
tested for probiotic viability, pH, acidity, brix, viscosity, syneresis,
and sensory evaluation on 0, 7, 14, and 21 days after production. The
results showed that the probiotic bacteria initially increased and then
decreased during storage. Y ogurt samples containing soy, almond and
barley milk had a smaller decrease in the number of probiotic bacteria
and at the end of 21 days, they showed an acceptable level of bacterial
viability. The trend of decreasing pH and acid production by these
bacteria was observed in yogurts over time, and this trend was more
in samples containing. Syneresis in all samples increased during time
but sample containing soy milk, barley and oats milk had less
syneresis. The percentage of soluble solids of all samples showed a
decreasing trend during storage, but this trend was slower in the
samples of yogurts containing soy, barley and almond milk. The
viscosity of the produced products showed an upward trend during the
storage time, and the samples containing soy, barley and almond milk
had a higher viscosity. Overall acceptability in all our samples was
not significantly different from the control sample. Finally, yogurt
containing 25% milk and 75% barley milk had better quality than
other treatments in terms of physicochemical characteristics.
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