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Tablel Coded and actual values of the independent variables used in the central composite design

Independent variables

Coded values

Actual values

Sample — ™ Salt SNF  Fat Salt SNF
Xl Xz X3 X] Xz X3

1 1 1 1 282 028 9.82
2 0 0 0 475 055 11.75
3 0 0 0 475 055 11.75
4 0 0 +1.68 475 055 8.50
5 0 -168 0 475 1 1175
6 -1 1 41 282 028 13.68
7 -1 +1 1 282 082 9.82
8 ;168 0 0 15 055 11.75
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9 +1 +1
10 +1 -1
11 0 -1.68
12 +1 -1
13 +1 +1
14 -1 +1
15 0 0
16 +1.68 0
17 0 0
18 0 0

+1
+1
0
-1
-1
+1
0
0
0

6.68 0.82 13.68
6.68 0.28 13.68
475 0.10 11.75

6.68 028 9.82
6.68 082 9.82

2.82 0.82 13.68
475 055 11.75

& 055 11.75
475 055 11.75

+1.68 4.75 0.55 15

The unit of actual values is percentage.
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Figure 1 Three-dimensional response level of acidity versus SNF and salt percentage on day

25en Cile Sladigel Ky il ) Jols s
SNF Lo o il b oS sl 0l s
Ol oS sl sl a3l Ky w0 (YY) Slasl o 2aS
w.g\:diﬁdbﬁj\&ﬁm);u:i\)}l,uu&
S5 8l =l T 5 0 g S5 Ja ml sl
Sagme 55 MV b s Jies gle pane Blise

(Y ) AL o

14.
> B Sns bl -Y-0

Cso w0 oo OV game 55 exb OlS 5 ol
Loy oo 45 S o o Ly 0T IS o pide ey
Coeal 4 i b M ASL e S5 BB eSO
2 e Sl sSh CElE s e e S S
Sosro wslhs o Gla S5y glaws ¢l WO

IY] ol

K, -V-Y-0

Table 2 The results of variance analysis of the appearance properties of probiotic stirred yogurt
samples during storage time

Sum of Squares (SS)

Source Storage time (Day)
1 7 14 21

Model 2.97" 0.8™ 0.43" 0.88™
Xi 0.43" 0.02m™ 0.08"™ 0.10™

X2 0.038" 0.03™ 0.06"™ 0.11™

X3 0.29"™ 0.02™ 0.05" 0.00™
XiX2 0.16™ 0.11™ 0.05" 0.05™
XiX;  0.067" 0.11™ 0.03" 0.03™
X2X3 1.12™ 0.06™ 0.05" 0.53™
X2 0.57"™ 0.28™ 0.09" 0.07™
X2 0.59™ 0.07™ 0.01" 0.02™
X352 0.15™ 0.02™ 0.01" 0.00™

Residual 2.57™m

0.2™  0.092" 0.46™

Lack of fit 1.95"m

0.11™ 0.016™ 0.1

Pure error 0.62m

0.09™ 0.08™ 0.36™

Linear 4.15m

0.85™ 0.26™ 0.78™
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Intraction 2.8

0.58™ 0.14" 0.18™

Quadratic 1.95"

0.11™ 0.016™ 0.1

Total 5.54ns

1 043" 0.35™

R*>  0.5363

0.7964  0.8236  0.6564

Ns shows non-significance.
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(a)

Figure 2 Three-dimensional response level of consistency versus fat and salt percentage (a),
fat and SNF percentage (b) on day 21.
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Figure 3 Three-dimensional response level of texture mouthfeel versus SNF and salt
percentage on day 7.
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Figure 4 Three-dimensional response level of taste versus fat and salt percentage on day 7.
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(b)
Figure 5 Three-dimensional response level of general acceptancy versus fat and salt
percentage (a), salt and SNF percentage (b) on day 1.
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Table 3 Criteria for optimizing process condition along with responses

Limitation Target Lower Upper Importance Solution
limit limit

Fat  Inrange 2.82 6.68 3 5.45

Salt  Inrange 0.28 0.82 3 0.28

SNF Maximize 9.82 13.68 3 13.68

Color  Inrange 3.86 4.73 3 4.50

Consistency Maximize 2.9 4.46 3 3.79

Mouthfeel Maximize 2.9 4.46 3 4.01

Taste  Inrange 3.6 4.6 3 4.14

Old and  Inrange 4.06 4.8 3 4.24
musty taste

General  Inrange 34 4.5 3 4.13
acceptancy
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Table 4 Effect of composition and time on Streptococcus thermophiles count

Streptococcus thermophiles count during storage (Log cfu/ml)

Sample -
Storage time (day)
14 21
Control 7.62 £0.072 7+0.102 5+£0.06¢
Optimum 7.60£0.112 7.07 £0.16° 7.09 +0.43°

Non-identical Latin letters indicate a significant difference (p< 0.05).
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Table 5. Effect of composition and time on Lactobacillus bulgaricus count

Lactobacillus bulgaricus count during storage (Log

Sample cfu/ml)

Storage time (day)

1 14 21

Control 7.39 +£0.06° 6.97+0.09 ¢ 6.45+0.10¢
Optimum 7.77 £0.13* 7.73 £0.14° 6.56+0.224

Non-identical Latin letters indicate a significant difference (p< 0.05).
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Table 6. Effect of composition and time on Lactobacillus acidophilus count

Lactobacillus acidophilus count during storage (Log

Sample cfu/ml)

Storage time (day)

14 21

Control 6.94+0.67° 6.87+0.13 % 4.72+0.17°¢
Optimum 7.36 £0. 05? 7.26 £0.16° 6.42+0.05"

Non-identical Latin letters indicate a significant difference (p< 0.05).
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ARTICLE INFO ABSTRACT
Response surface methodology was applied to investigate the effect of three
. . independent variables, including fat (8, 6.68, 4.75,2.82, 1.5%), salt (1, 0.82,
Article History: 0.55, 0.28, 0.10%) and solids-non-fat (SNF) (15, 13.68, 11.75, 9.82, 8.50%)
. on the probiotic stirred yogurt. The results of organoleptic evaluation showed
Received:2024/12/9 that samples with composition of 4.75% fat, 1% salt, 11.75% SNF and 6.68%
Accepted:2025/1/21 fat, 0.82% salt, 13.68% SNF obtained the highest score at the first day and
samples with composition of 8 fat, 0.55 salt, 11.75% SNF and 4.75 fat, 0.55
salt, 15% SNF had the lowest score on the 21st day. According to the results
Keywords: of sensory evaluation, probiotic yogurt with composition of 5.45 fat, 0.28
salt, 13.68% SNF was selected as optimum sample and compared to
) commercial stirred yogurt (1.4 fat, 0 salt, 10% SNF) as control sample with
Stlrreq Yogurt, respect to microbial characteristics. Statistical analysis showed that the
Functional, percentage of fat, SNF and salt had no significant effect on pH of samples,
Probiotic, but the SNF and salt and their interaction had a significant (p<0.05) effect on

Response surface.

10.22034/FSCT.22.162.278.
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acidity. The results of microbial analysis showed that composition, storage
time and interaction of them had a significant (p<0.01) effect on bacterial
and probiotic count. Decreasing in the number of starter and probiotic
bacteria in the control sample was due to an increase in the acidity. Finally,
5.45 fat, 0.28 salt and 13.68% SNF is introduced as the best probiotic stirred
yogurt formulation.
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