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Table 1 Treatments used in research

Treatments

Formulation

Lactobacillus aciduphillus

Transglutaminase Enzyme
L0/

Beta-glucan (%)

T1 (Control) ’(;;: { 1
T2 0%x11
T3 0%x11
T4 0%x11
T5 0%x11
T6 0%x11
T7 0%x11
T8 0%x11

0.01 -
0.014 -
0.018 -
- 0.005
- 0.01
- 0.015
0.014 0.01
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Table 2 Results of pH changes during, 21 days of storage in 4 °C

21 14 7 1 Treatments
0.005*%+4.393 0.005"%+4.403 0.005 **+4.456 0.015*+4.456 T1 (Control)
0.005%%+4.393 0.005™* +4.433 0.005"*+4.436 0.010™*+4.450 T2
0.005**+4.406 0.005"%+4.416 0.005 **+4.446 0.010*4+4.440 T3
0.005*+4.396 0.005"" +4.423 0.005 °*P+4 436 0.010™*+4.450 T4
0.020"+4.323 0.026™ +4.320 0.005 **+4.353 0.005 “+4.436 TS
0.023"+4.313 0.010%“+4.330 0.005 %®+4.383 0.010*+4.470 T6
0.005°+4.346 0.005 °“+4.353 0.005 *®+4.386 0.020°4+4.420 T7
0.005%°+4.393 0.005 "5°+4.386 0.005 ®+4.406 0.005 °*+4.423 TS

Results are shown as mean + Standard deviation
% In each column indicate significant differences (p>0.05)
A€ In each row indicate significant difference (p>0.05)

Table 3 Results of acidity changes(in Dornic)during, 21 days of storage in 4 °C

21

14

7

1

Treatments

1.528 44489.667
0.577 *°4+£92 667
1.000%2492.000
0.577®4+£93.667
0.5774+94.667
0.577 “44£90.667

0.577 ®44£93.667
0.00%4492.00

0.289"4+89.333
0.577 ®+88.667
0.289"P+89.667
0.289 **+90.167
1.000 ***3+90.000
1.000 ***+£90.000

0.577°8491.667
1.000*48+91.000

1.000 **+88.000
0.577 *®+88.333
0.577 **+89.333
0.866 **+£90.500
0.577**+89.667
1.155*4+89.333

0.577%°+89.333
1.528%8¢488.333

0.557%®4488.333

T1 (Control)

1.000 °2+87.000 T2
0.577*%+89.667 T3
0.577°%490.333 T4
1.000 *®+£89.000 TS
0.577*+90.333 T6
1.155%+88.667 T7
0.500 “+89.500 T8

Results are shown as mean + Standard deviation
% In each column indicate significant differences (p>0.05)
A€ In each row indicate significant difference (p>0.05)
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Table 4 Results of changes in syneresis value (Syneresis, in 100 grams of yogurt) during 21 days of

storage in 4°C

21 14 7 1 Treatments

51.36+0.16 > 49.028+0.924 2 50.68+0.5 “AP 52.6+0.344"* T1 (Control)
47.364+0.384°¢ 46.292+1.164 98¢ 49.972+0.62 4AB 48.828+°*1.056 T2
46.00+0.712® 44.01240.08 9B 49.57240.752 %4 49.36+1.144°A T3
43.73240.428 42.57240.244°¢ 48.33240.328 98 46.148+0.64 % T4
54.892+0.568 B 56.372+0.44 %8 56.6+1.196 8 60.092+0.02 * T5
54.360+0.344 B 54.532+1.344°8 55.16+0.672°8 59.12+0.46* T6
53.532+0.28 %€ 57.240+1.152%8 55.9240.604 ®AB 58.784+0.492 % T7
52.29240.636 “C 56.4124+0.14 %8 57.65240.784 *AB 59.148+1.128* TS

Results are shown as mean + Standard deviation

*& In each column indicate significant differences. (p>0.05)
AD-n each row indicate significant difference (p>0.05)
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5. Mono and Disaccharides
6. Al-sheraji
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8. Lactobacillus paracasei
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Table 5 Results of viability changes of Lactobacillus acidophilus (CFU/ml)during21 days of storage

in 4 °C

71 14 7 1 Treatments

2.4x10°£4.04x10%°% 5.6x10%3.2x10° ® 7.4x10°46.02x10° ™A 7.8x10°£9.01x 10°°®™*  T1 (Control)
6.5x10°£5x10° ¢ 9.1x10°+3.6x10°*® 1.1x107+6.8x10° *** 1.02x107£6.4x10° AP T2
3x10%+3.8x10° *® 9.4x10°+7.9x10°** 7.3x10%+5.5x10° > 9.6x10%+5.7x10° A T3
8.6x10°+2.8x10°*° 1.3x10"£5.2x10°*® 1.6x107+1x10°* 1.1x107+1.09%x10° ¢ T4
2.6x10%3.6x10° *¢ 5.5x10%+5%10°® 6.7x10%+2.5x"410° 7.4x100+5.1x10° 4 TS
3.9x10%1x10° "¢ 4.6x10°£2.8x10° ¢ 7.5x100£5%10° *® 8.8x10%+7.3x10° "4 T6
5.6x10%5.2x10° ¢ 6.8x10°+6.02x10° B¢ 7.6x10°%+5.2x10° *® 9.6x10%+5.7x10° A T7
5.3x10°+2.5x10° ™ 9x10°£1x10° € 2.5%x10°5%x10° B 6.5%x10°6.4x10° A T8

Results are shown as mean + Standard deviation
¢ In each column indicate significant differences (p>0.05)

ADIn each row indicate significant difference(p>0.05)
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Table 6 Results of rating changes appearance, Non-oral tissue, Taste, Oral texture, Marginalutility
during 21 days of storage in 4 °C

Sensory properties Treatments
Marginal utility Oral texture Taste Non- oral tissue Appearance
3.333+0.500™ 3.000+0.707% 4.778+0.441° 3.000+0.500% 3.333+0.500% T1 (Control)
3.667+0.500" 3.556+0.527° 4.889+0.333° 3.667+0.500* 3.667+0.500* T2
4.000£0.500° 4.000+0.500% 4.889+0.333° 4.000:£0.500° 4.111+0.333° T3
5.000:£0.000? 4.778+0.441° 5.000+0.000 4.778+0.441° 5.000-£0.000? T4
3.556+0.527° 3.667+0.500* 3.556+0.527° 3.556+0.527° 3.778+0.441% T5
3.556+0.527° 3.33340.500°¢ 3.556+0.527° 3.444+0.527% 3.667+0.500* T6
2.889+0.333¢ 2.667+0.707¢ 3.111+0.333° 2.667+0.500¢ 2.889+0.333¢ T7
3.556+0.527° 3.444+0.527°¢ 3.667+0.500° 3.333+0.500°¢ 3.556+0.527° T8
Results are shown as mean + Standard deviation
% In each column indicate significant differences (p>0.05)
Table 7 Analysis of pH variance, acidity, syneresis andviability of bacteria
Independent variables
Variables Interaction
Sample Type storage time Effects
(B) (A) (A xB)
oH p value 0.000%* 0.000%* 0.000%*
F ratio 121.77 179.17 11.15
Acidity (in Domnic) p value 0.000%* 0.000%* 0.000%*
F ratio 12.46 88.87 4.48
Syneresis p value 0.000* 0.000* 0.000%*
-in 100 grams of yogurt F ratio 2190.36 621.92 53.48
p value 0.000%* 0.000%* 0.000%*
Viability of
Lactobacillus acidophilus (CFU/ml) F ratio 75.01 62.42 3.49

* Significant differences(p=>0.05)
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In the last two decades’ desire to consume low-fat or fat-free dairy products, due to adverse effects on
human health from the consumption of excess fat, has dramatically increased. Therefore, the use of
Transglutaminase enzymes to improve the texture of low-fat yogurt is desirable. In order to better
survival and growth of probiotic bacteria in yogurt, prebiotic compounds such as beta-glucan can be
used. Therefore, the overall aim of this study was to investigation the effect of transglutaminase
enzyme and beta-glucan on survival of Lactobacillus acidophilus and physicochemical,
microbiological and sensory properties of the probiotic low-fat yogurt.For this purpose, different
percentage of transglutaminase enzyme (0.01,0.014,0.018) and beta-glucan (0.005,0.01,0.01) in a
single form and combined according to a completely randomized design were added to low-fat yogurt
containing lactobacillus acidophilus microorganisms.Produced samples from the point of view pH
value,titratable acidity, syneresis, probiotic bacteria count and organoleptic properties within 21 days
of storage in 4 °C, were evaluated. According to the results, the type of sample (transglutaminase and
beta-glucan) and storage timeevery week for 21 dayshad a significant effect on pH and acidity of the
yogurt(p=>0.05).Increasing the concentration of beta-glucan and the transglutaminase enzyme,
significantly increasedviability ofLactobacillus acidophilus in low-fat yogurt(p>0.05).By increasing
the concentration of the transglutaminase enzyme, syneresis of tested yogurts significantly decreased
and by increasingthe concentration of beta-glucan, syneresis significantly increased. The yogurt
samples containing the highest percentage of transglutaminase enzyme (0.018),had the best viability of
probiotic and sensory properties from the point of view of evaluators. Also in mentioned samples the
survival rate of probiotic bacteria was higher than other samples and consequently were selected as
superior treatments.

Keywords: Beta-glucan, Transglutaminase, Lactobacillus acidophilus, Probiotic yogurt.
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