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1. American Association of Cereal Chemists (AACC)
2. Wheat bran

3. Guggisberg

4. Milk protein concentrate

5. Whey protein concentrate

6. Fleawort
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Fig 1 The results of the Duncan's mean comparison - the pH (a) and acidity (b)
Dissimilar letters in each column indicate significant differences at 95% confidence

Table 1 Comparison of pH in different treatments of yogurt production in different storage days in a
refrigerator at 4 © C

pH (Mean + SE)
Day Number treatment
21 14 7 1 of samples

3.88+0.019  4.08+£0.01°  3.80+0.03" 3.91+0.02' 3 Blank- low fat
3.85+£0.03%  4.05£0.43°  3.88+0.02¢ 3.98+0.02f 3 Blank- high fat
3.90£0.01¢  4.20£0.01°  4.30+0.03°  4.48+0.01% 3 Milk powder 1%
3.85+0.03%  4.16+0.02°  4.19+0.01¢ 4.42+0.02° 3 Milk powder 2%
4.01£0.01°  4.0240.02°  4.10+0.01° 4.16+0.00° 3 MPC 1%
4.03+£0.04°  4.04+0.02°  4.07+0.01° 4.21+0.04° 3 MPC 2%
43440.02°  4.50£0.03°  4.48+0.01° 4.68+0.02° 3 WPC 1%
435+0.01°  4.60£0.01*  4.44+0.02° 4.56+0.05" 3 WPC 2%
3.85£0.01°  4.07£0.03°  3.93:0.01"  3.90+0.01"® 3 Psyllium and Wheat fiber (1%)
3.80+0.01° 3.90+0.01° 3.70+0.02' 3.81+0.04¢ 3 Psyllium and Wheat fiber (2%)
432+40.03°  4.32+0.02°  4.48+0.03° 4.52+0.02° 3 Wheat fiber 1%
4.44+0.02°  4.55£0.01®  4.56+0.01° 4.64+0.06™ 3 Wheat fiber 2%

Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Table 2 Comparison of Acidity in different treatments of yogurt production in different storage days
in a refrigerator at 4 ° C

(Mean £ SE)
Day Numfber treatment
21 14 7 1 0
samples

119.33£2.19° 77.60+33.40° 112.67+1.86° 101.00+2.087 3 Blank- low fat
114.00+£1.53% 114.3342.33% 107.00+2.08¢ 104.00+1.53¢ 3 Blank- high fat
104.33+3.48%"  80.33+£34.67° 97.33+1.45¢ 99.33+2.96¢ 3 Milk powder 1%
118.67+3.180°  120.00+1.53% 113.00+0.58¢ 116.674+2.40% 3 Milk powder 2%

99.67+2.73" 117.00+2.65° 97.6742.33¢ 93.67+1.20° 3 MPC 1%
118.33£1.45° 124.3342.85° 116.67+1.53*  108.67+2.03" 3 MPC 2%
107.3341.20% 100.33+2.90° 97.67+1.20° 93.00+1.15° 3 WPC 1%
109.67+1.45% 108.00+1.15% 107.00:0.58¢ 107.67+1.76" 3 WPC 2%
119.00:0.58° 113.67+2.33" 120.33+0.90° 110.33+1.45° 3 Psyllium and Wheat fiber (1%)
127.33+1.45% 119.0040.58* 129.0040.58% 117.33+1.76* 3 Psyllium and Wheat fiber (2%)
101.67+2.03¢F 98.67+0.33° 91.00+2.31° 93.33+0.90° 3 Wheat fiber 1%
90.67+1.458 101.00+3.79° 91.67+1.97" 85.67+1.45" 3 Wheat fiber 2%

Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Fig 2 The results of the Duncan's mean comparison - the TSS
Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Fig 3 The results of the Duncan's mean comparison - the Syneresis
Dissimilar letters in each column indicate significant differences at 95% confidence level
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Table 3 Comparison of syneresis in different treatments of yogurt production in different storage days
in a refrigerator at 4 ° C

(Mean + SE)
Day Number treatment
21 14 7 1 of samples

38.09+0.88° 38.78+0.58° 45.88+1.40° 36.20+1.07° 3 Blank- low fat
22.7140.43° 24.1240.34° 31.30+1.71¢ 21.00+0.58 3 Blank- high fat
28.15+0.96 26.31+1.49° 31.50+1.12% 24.87+0.91% 3 Milk powder 1%
21.7840.91F 23.38+1.00° 24.7140.36° 27.3742.97° 3 Milk powder 2%
14.71+0.88" 16.50+2.49¢ 10.38+0.548 17.65+0.76" 3 MPC 1%
9.544(0.588 14.7441.35¢ 7.18+0.208 10.6440.65° 3 MPC 2%
25.80+1.16% 25.15+1.89° 18.29+0.90" 21.1040.58% 3 WPC 1%
21.43+0.51° 23.9441.15° 19.1540.92f 23.35+1.03% 3 WPC 2%
33.21+0.63° 35.57+0.56™ 36.89+0.18° 24.90+1.97" 3 Psyllium and Wheat fiber (1%)
28.74+1.41% 24.5242.11° 34.57+1.68" 20.5542.06% 3 Psyllium and Wheat fiber (2%)
28.52+42.15% 33.50+0.71° 23.8242.78° 27.98+0.49° 3 Wheat fiber 1%
31.5142.34% 33.59+1.41° 29.03+0.11¢ 35.87+2.82° 3 Wheat fiber 2%

Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Fig 2 The results of the Duncan's mean comparison - the viscosity
Dissimilar letters in each column indicate significant differences at a 95% confidence level

Table 4 Comparison of viscosity in different treatments of yogurt production in different storage days
in a refrigerator at 4 ° C

(Mean £ SE)
Day Nurnfber treatment
21 14 7 1 N
samples

3990+28°¢ 2010+28¢ 3800+65°¢ 1410+10e 3 Blank- low fat
4070+65 2260+22¢ 4690+64° 3770+£52% 3 Blank- high fat
4210+54° 4500+41° 3560+36° 5300+£25° 3 Milk powder 1%
4310+17° 4490+50° 3455+35° 5760+34° 3 Milk powder 2%
5530436 6300+36° 8120+21° 7140+35° 3 MPC 1%
4860424 8390+65° 9060+62° 8940+15° 3 MPC 2%
3360+42¢ 5830+14° 3510+17¢ 27704254 3 WPC 1%
3380+38¢ 6680+36° 3030+62° 3590+32%¢ 3 WPC 2%
5460+46° 4290+27° 3030+62° 3870+36% 3 Psyllium and Wheat fiber (1%)
4260+27° 5860+25" 3590+36° 4180+17° 3 Psyllium and Wheat fiber (2%)
30004151 3620447 3640+64° 2620+21¢ 3 Wheat fiber 1%
1850429° 4830436° 3200+£25° 1540+54° 3 Wheat fiber 2%

Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Fig 5 The results of the Duncan's mean comparison of the growth of Lactobacillus bulgaricus delbrueckii
Dissimilar letters in each column indicate significant differences at a 95% confidence level
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Dissimilar letters in each column indicate significant differences at a 95% confidence level
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In this study, the effect of WPC, MPC, Milk powder, wheat fiber, and mixer
of wheat and psyllium fiber at two levels (1 and 2%) on the physicochemical,
quality properties of low-fat yogurt during 21-day storage time investigated.
The results of this research showed that the addition of a mixer of wheat and
psyllium fiber caused decreasing in pH and increasing in acidity. Samples
contain MPC had the least syneresis and the highest viscosity so that the
difference among samples was significant. Samples contain WPC, had the
most TSS. On the first day and 21st day, samples with WPC and milk powder
had the most microbial growth, respectively. According to these results, the
best effects on quality properties were included: decreasing syneresis,
increasing viscosity especially for MPC samples, and a good influence on
microbial growth for all samples. Overall, using fibers and protein concentrate
compounds can improve quality properties and has a good potential for
application in varied food products.
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