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Table 1 Presentation of treatment

Treatment Type of milk

Non-fat powdered

-1 -1
Specifications used milk LBG(g.L) WPI(g.L™)
A 3% fat 2% 0 0
B Non-fat 2% 0 0
C Non-fat 2% 0.25 0
D Non-fat 2% 0.5 0
E Non-fat 2% 0 5
F Non-fat 2% 0 10
G Non-fat 2% 0.25 10
H Non-fat 2% 0.5 5
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Table 2 The results of physicochemical analysis in yogurt samples
pH
Treatment Dayl Day8 Dayi5
A 451+0.01" 4.41+0.01% 4.32+0.01°
B 4.47+0.01%A 4.39+0.01%° 4.32+0.01%¢
C 4.46+0.00%°A 4.37+0.01%°8 4.28+0.01%¢
D 4.46+0.01%%A 4.360.00°8 4.28+0.01%¢
E 4.43+0.02°%A 4.35+0.02°4A 4.26+0.01°®
F 4.41+0.01%%A 4.34+0.01%%A 4.23+0.02°®
G 4.39+0.02°A 4.31+0.01%A 4.23+0.02°®
H 4.41+0.01%%A 4.32+0.02%8 4.23+0.01¢
Treatment Acidity (%L.A)
Dayl Day8 Day15
A 1.0720.01° 1.18+0.02F 1.29+0.01"
B 1.15+0.01°® 1.20+0.01°® 1.33+0.02b%
C 1.18+0.02%B 1.23+0.02°B 1.35+0.02%cA
D 1.19+0.02%8 1.24+0.02%°B 1.36+0.01%A
E 1.21+0.01%¢ 1.29+0.02%B 1.39+0.02%A
F 1.23+0.03%® 1.30+0.02%A 1.41+0.04%A
G 1.24+0.02% 1.32+0.03*8 1.42+0.02%A
H 1.23+0.01% 1.31+0.02% 1.42+0.02%A
Treatment Synersis
Dayl Day8 Day15
A 9.06+0.06™ 8.41+0.07°° 8.12+0.06°°
B 10.72+0.07% 10.66+0.07%* 10.31+0.06%
C 10.20+0.09°A 10.07+0.07°A 9.68+0.08"°
D 10.10+0.07°A 9.84+0.04°8 9.63+0.04°8
E 9.45+0.07°A 9.32+0.09%A 9.20+0.10%A
F 9.19+0.09%A 9.08+0.07A 8.97+0.08°A
G 8.75+0.09°A 8.66+0.08" 8.56+0.06%"
H 8.78+0.08°" 8.68+0.07%A 8.55+0.04%
Treatment Water holding capacity (%)
Dayl Day8 Day15
A 63.10%0.12% 64.12+0.08% 65.0+0.08"
B 59.90+0.20°8 60.41+0.13f8 61.21+0.22°A
C 60.14+0.06%¢ 60.75+0.07°8 61.61+0.11°A
D 60.75+0.06% 61.30+0.09%® 62.13+0.16%
E 61.63+0.13 62.42+0.068 63.52+0.08°A
F 62.53+0.06°¢ 63.56+0.03°® 64.51+0.12°4
G 63.39+0.11% 64.26+0.07%8 65.13+0.06*
H 63.10+0.10% 64.14+0.05% 65.06+0.07%
Viscosity
Treatment
Dayl Day8 Day15
A 1018880 102055 10230+30"
B 7665+55% 7950+10™ 8025+25™
C 845050 87954458 8985+15°
D 8660+60°® 8915+25%A 90254254
E 8820+100°® 9050+50% 9225+125%
F 9060+60%® 9125+125% 9360+40%
G 11615+115% 12855+115% 12950450
H 10900+20® 10950+60°® 11145+55°4

1. Values are reported as mean + SD
2. Different lower case and upper case are shown the significant difference (p<0.05) between samples and storage,
respectively
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Table 3 the results of fat, protein and dry matter analysis in yogurt samples

Treatment Fat Protein Dry matter
A 3.10+0.1% 3.84+0.03¢ 14.02+0.09°
B 0.12+0.02° 4.07+0.04° 11.43+0.07°
C 0.10+0.00° 4.07+0.02° 11.47+0.04°
D 0.10+0.00° 4.06+0.03° 11.49+0.07°
E 0.50+0.10% 4.47+0.06" 11.82+0.01°
F 0.90+0.10° 5.03+0.06 12.04+0.01°
G 0.70+0.10" 5.06+0.07 12.04+0.04°
H 0.40+0.00¢ 4.52+0.07° 11.80+0.01°

1. Values are reported as mean + SD
2. Different lower case and upper case are shown the significant difference (p<0.05) between samples and storage,
respectively
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Table 4 The results of texture analysis in yogurt samples
Treatment Hardness(N)
Dayl Day8 Day15
A 0.27+0.001* 0.27+0.00°* 0.29+0.01A
B 0.20+0.00% 0.24+0.00%® 0.25+0.00%*
C 0.24+0.01A 0.24+0.00%A 0.25+0.01A
D 0.24+0.00%* 0.25+0.01%%A 0.27+0.01A
E 0.25+0.00%* 0.260.00%A 0.27+0.01%A
F 0.25+0.00%* 0.27+0.01%4 0.27+0.01A
G 0.37+0.01* 0.38+0.01* 0.40+0.01*
H 0.32+0.01°* 0.34+0.01°* 0.35+0.02°*
Springiness(mm)
Treatment
Day1l Day8 Day15
A 6.44+0.07%7 5.26+0.53* 4.89+0.21"
B 3.33+0.17% 3.23+0.11°A 2.82+0.08°A
C 5.85+0.05%A 4.80+0.18%° 4.39+0.045
D 5.47+0.15%A 4.50+0.38%A 4.24+0.24°A
E 5.05+0.60%" 4.00+0.04"°8 3.41+0.16"¢
F 4.00+0.1% 3.68+0.09°® 3.22+0.1¢
G 5.34+0.53%A 4.56+0.46% 4.23+0.68%
H 5.30+0.00%A 4.85+0.45A 4.33+0.07%A
Treatment Cohesiveness
Dayl Day8 Day15
A 0.41+0.01* 0.41+0.00%" 0.43+0.00°A
B 0.39+0.01* 0.40+0.01* 0.42+0.00%A
C 0.39+0.01% 0.40+0.01* 0.42+0.00%A
D 0.38+0.02*4 0.38+0.01* 0.40+0.00°%A
E 0.41+0.01* 0.42+0.01* 0.45+0.01"*
F 0.42+0.00% 0.43+0.02% 0.50+0.00%*
G 0.40+0.00** 0.41+0.01* 0.43+0.01°A
H 0.39+0.00%* 0.40+0.01* 0.42+0.01%4
Treatment Adhesiveness
Dayl Day8 Day15
A 0.40+0.00* 0.50+0.1%" 0.50+0.1%"
B 0.25+0.05%A 0.30+0.01°A 0.30+0.1%
C 0.20+0.00"* 0.25+0.05>A 0.35+0.05%A
D 0.20+0.00°* 0.20+0.00%* 0.25+0.05%
E 0.25+0.05%A 0.40+0.00%A 0.40+0.1%
F 0.20+0.00® 0.35+0.05%°A 0.40+0.00*
G 0.25+0.05%A 0.30+0.00°A 0.35+0.05*
H 0.20+0.1°A 0.30+0.00°A 0.40+0.1%

1. Values are reported as mean + SD

2. Different lower case and upper case are shown the significant difference (p<0.05) between samples and storage,
respectively
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Table 5 the results of sensory analysis of yogurt samples yogurt samples

Appearance and color

Treatment
Dayl Day8 Day15
A 4.94+0.06** 4.94+0.06** 4.82+0.05*"
B 4.77+0.11%A 4.77+0.11%A 4.60+0.05°A
C 4.60+0.05"* 4.55+0.11°* 4.49+0.05%A
D 4.60+0.05"* 4.49+0.05"* 4.44+0.00%
E 4.77+0.11%A 4.66+0.00"* 4.60+0.05°A
F 4.82+0.05%A 4.77+0.11%A 4.77+0.00%A
G 4.71+0.05%°A 4.71+0.05%A 4.66+0.11%°A
H 4.66+0.00"* 4.60+0.05™* 4.44+0.00%
Treatment Texture and consistency
Dayl Day8 Day15
A 4.77+0.11%A 4.77+0.00%A 4.82+0.05°A
B 4.05+0.05%A 4.05+0.05%" 4.11+0.11%
C 4.33+0.11% 4.38+0.05% 4.38+0.05%
D 4.44+0.11% 4.55+0.00% 4.60+0.05"*
E 4.55+0.00°A 4.60+0.05"A 4.66+0.00"*
F 4.66+0.11%°A 4.77+0.11%A 4.77+0.11°
G 4.94+0.06*" 4.94+0.06*" 5.00+0.00*
H 4.77+0.00%A 4.88+0.00*" 5.00+0.00*
T Odor and taste
reatment
Dayl Day8 Day15
A 0.11+0.11%A 9.00+0.00* 8.94+0.06*
B 8.16+0.05" 8.00+0.00%A 7.88+0.11°4
C 7.71+0.05% 7.55+0.11% 7.22+0.11%
D 7.44+0.00%A 7.11+0.11%8 6.77+0.11%
E 9.00+0.00* 8.88+0.00* 8.71+0.05%
F 9.00+0.00* 8.88+0.11% 8.82+0.05*
G 8.44+0.11°A 8.38+0.05°" 8.11+0.11°A
H 8.11+0.11cA 8.05+0.05CA 7.94+0.06bA
T Overall acceptability
reatment
Dayl Day8 Day15
A 18.77+0.11% 18.71+0.06% 18.59+0.06%
B 16.99+0.11%A 16.82+0.05% 16.60+0.28%*
C 16.65+0.224¢A 16.48+0.27%A 16.10+0.11%
D 16.48+0.16%* 16.16+0.06%8 15.81+0.05™®
E 18.32+0.11%4 18.14+0.05°A 17.98+0.1b%*
F 18.48+0.16™* 18.42+0.11%4 18.36+0.17%A
G 18.09:+0.00°A 18.04+0.06°A 17.77+0.00%®
H 17.49+0.06%* 17.54+0.00%* 17.38+0.06%

2. Different lower case and upper case are shown the significant difference (p<0.05) between samples and storage,

1. Values are reported as mean + SD

respectively
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The use of milk fat substitutes in the manufacturing of dairy products is highly considerable in order to
decrease in suffering chronic diseases and amount of calorie intake. However, semi-fat or non-fat dairy
products have defects in their texture and sensory properties. The aim of this study was to investigate the
effect of using whey protein isolate and locust bean gum as fat replacers on quality properties of non-fat
yogurt. For this purpose, set-type yogurt samples were manufactured using non-fat milk (lees than0/1%)
and different concentrations of locust bean gum (0.25 and 0.50 gL™*), whey protein isolate (5 and 10 gL ™)
and combination of locust bean gum and whey protein isolate (0.25 + 10 gL™ and 0.50 + 5 gL™,
respectively). Control samples were also manufactured using whole milk (3% fat) and non-fat milk (less
than 0/1%) without locust bean gum or whey protein isolate. The manufactured samples were stored in
(4+1°C) for 15 days and their physicochemical, texture and sensory properties were analyzed during
storage. The results showed that the use of different concentrations of locust bean gum and whey protein
isolate significantly influenced the pH, acidity, water holding capacity, synersis, viscosity, hardness,
springiness, cohesiveness, adhesiveness, appearance and color, texture and consistency, odor and flavor
and total sensory scores (p<0.05). While water holding capacity, acidity, hardness and viscosity were
increased significantly during storage in all samples, syneresis, pH and odor and flavor decreased
significantly (p<0.05). In conclusion, the results of different analysis showed that use of 5 gr.L™ whey
protein isolate, 10 gr.L™" whey protein isolate and 0.25 gr.L™ locust bean gum + 10 gr.L™" whey protein
isolate instead of milk fat in formulation of non-fat set type yogurt led to manufacturing of final product
with the most acceptable physicochemical, texture and sensory properties.
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