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Table 1 The Variables and Values Used for Increased Factorial Design

Codded factor levels

Variable Low (-1) 0 High (+1)
Fl:
Allium iranicum powder (%) 0.5 125 2
F2: 1 11 21

Storage time (day)
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Table 2 List of Experiments in the Increased Factorial Design (Coded Values) and the physicochemical

properties
F1 F2 Response
L B: . Dry o
A: Allium iranicum . . Syneresis Viscosity
Run Storage time pH Acidity (%) matter
powder (%) (%) (mPa.s)
(day) (%)
1 -1 -1 4.97 0.63 3.09 13.1 1900
2 -1 -1 493 0.65 3.01 134 1890
3 0 -1 4.99 0.68 3.1 14.01 1880
4 0 -1 5.08 0.7 3.17 139 1870
5 1 -1 4.95 0.67 32 14.7 1780
6 1 -1 4.89 0.66 3.31 149 1790
7 1 -1 4.96 0.64 3.19 14.8 1715
8 -1 0 4.74 0.7 3.18 132 1850
9 -1 0 4.76 0.73 3.29 13.5 1830
10 0 0 4.81 0.76 3.89 13.02 1800
11 0 0 4.84 0.77 3.77 14 1720
12 0 0 4.83 0.78 3.064 14.01 1750
13 0 0 4.8 0.79 3.97 14.03 1780
14 0 0 4.86 0.81 3.78 14.07 1730
15 0 0 4.88 0.8 391 14.1 1760
16 0 0 4.84 0.79 3.83 15.01 1810
17 1 0 4.74 0.71 4.11 15.03 1600
18 1 0 4.75 0.68 42 134 1650
19 -1 1 4.71 0.79 3.99 134 1700
20 -1 1 4.73 0.81 3.8 13.7 1690
21 0 1 4.77 0.88 4.09 14.1 1590
22 0 1 4.8 0.9 42 143 1630
23 1 1 4.72 0.86 446 15.2 1500
24 1 1 4.69 0.84 4.54 153 1490
A\
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Table 3 List of Experiments in the Increased Factorial Design and physicochemical, color and sensory
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properties
Response
Run Color properties Sensory properties
Antioxidant activit Water Holdin Total
(%) Y Capacity (% )g L* a* b* Chroma Odor  Texture acceptance
1 26 87 87.33 -8.94 1358 87.33 4.5 45 44
2 28 88 88.4 -8.82 13.6 88.4 4.6 4.6 43
3 47 85 81.6 9.2 15.11 81.6 4.7 47 4.6
4 49 87 82.1 -9.13 1591 82.1 4.7 47 4.5
5 54 81 80.03 -10.23 19.87 80.03 44 44 42
6 53 83 79.2 -10.64 19.9 79.2 43 43 4.1
7 56 84 79.3 -10.73 18.3 79.3 42 42 4
8 20 85 85.36 -9.01 14.03 85.36 4.7 47 4.5
9 22 82 85.01 -8.99 1426 85.01 4.6 4.6 44
10 43 83 77.03 -9.81 16.59 77.03 4.8 4.8 4.7
11 41 84 78.02 -9.72 17.78 78.02 5 5 49
12 42 80 76.1 -10.02 16.8 76.1 49 49 4.8
13 41 86 79.32 -10.03 17.12 79.32 49 49 4.6
14 40 87 80.01 -10.1 17.1 80.01 5 5 49
15 44 82 79.33 -103 1691 79.33 4.85 4.85 4.7
16 43 85 78.77 -9.96 16.87 78.77 49 49 4.6
17 49 87 70.2 -11.32 18.2 70.2 4.1 4.1 4
18 48 77 71.01 -11.37 1833 71.01 39 39 3.8
19 16 76 84 -9.02 14.01 84 44 44 42
20 18 78 85.01 -9 14.2 85.01 43 43 43
21 26 75 76.33 9.8 17.1 76.33 4.6 4.6 4.6
22 28 77 7748 -10.1 17.52 7748 4.7 47 4.7
23 33 70 69.23 -11.36 18.1 69.23 3.5 35 3.5
24 30 69 68.78 -11.42 18.22 68.78 3.6 3.6 3.6
Table 4 Some Characteristics of the Constructed Models for Responses
R’ sdiusied R? Linear regression Response (Y)
Y =B+ 6y +CO) 4 B, s+ time(day) + S5 = C(%) * time(day)
92.1 944 pH
932 94.6 Acidity
893 90.1 syneresis
77.8 78.9 Dry matter
93.7 95.2 Viscosity
96.9 97.6 Antioxidant activity
76.5 814 WHC
955 96.4 L*
95.0 96.0 a*
88.2 89.6 b*
953 96.3 Chroma
89.8 914 Odor
90.5 92.5 Texture
88.9 90.8 Total acceptance
v
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Production of fortified stirred-yogurt containing allium iranicum
powder and evaluation of its shelf-life, physicochemical and sensory
properties

Pirsa, S. ', Amini, R. !, Alizadeh, M. !

1. Department of Food Science and Technology, Faculty of Agriculture, UrmiaUniversity, Urmia, Iran
(Received: 2018/08/18 Accepted:2019/02/03)

Yogurt is the most widely used fermented milk product, which, like any other dairy product, is subject to
corruption and degradation. The effort to improve the production process and improve the quality and
durability of this product is essential. Plants such as Allium iranicum that contain natural compounds and
have medicinal properties, taste and appetite, have great importance in food products. These plants can
delay the degradation of foodstuffs and are used as seasonings, flavors, preservatives and antioxidants in
food industry. In this study, the effects of Allium iranicum adding to yogurt were studied to improve the
quality and shelf-life of the product. Allium iranicum powder was used in 3 levels of 0.5 %, 1.25% and 2%
in the production of stirred yogurt. Two quantitative factors such as concentration of Allium iranicum
powder and storage time were investigated using a growing factorial design with central points. After
collecting data, analysis of variance and linear regression were used to investigate the effects of factors
and their significance. After data modeling, the effects of powder percent and storage time on
physicochemical properties (pH, acidity, WHC, antioxidant activity, syneresis, dry matter, viscosity, color
properties and sensory properties) were investigated. The results showed that with increasing the percent
of Allium iranicum powder, the acidity of the samples increased during storage and the dry matter
increased with increasing the concentration of Allium iranicum powder. Viscosity, WHC, synergy and
sensory and colorimetric properties were desirable in lower levels of Allium iranicum powder. Antioxidant
activity increased with increasing powder percent and decreased during storage time. The highest total
acceptance of yoghurt samples was for samples containing powder (1.25%) and 2% showed a negative
effect on sensory function. According to the results, it was found that the Allium iranicum powder at
1/25% level could improve the properties and durability of yogurt samples.

Keywords: Stirred yogurt, Allium iranicum powder, Physicochemical, Sensory properties, Storage time
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