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Table 1 Characteristics of raw milk and grape

syrup
Characteristics Raw milk  Grape syrup
pH 6.60+0.01 5.05+0.01
Acidity (%) 0.16+0.01 0.28+0.01
Fat content (%) 3.50+£0.01 -
Moisture (%) 89.78+0.02 -
Brix (°B) - 78.41+0.21
Density (g/cm®)  1.030+0.003 -
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2. Response Surface Method (RSM)
3. Face-Centered Central Composite (CCF)
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Table 2 Matrix of Experiments based on the central composite design (face centered) with two
variables and the microbial and physicochemical properties of functional flavored set yogurt

F1 F2 R1 R2 R3 R4 RS R6 R7 RS RY R10
A:Grape B:Storage . . e .
. N L. casei Moisture  Ash Acidity  Syneresis Mold
Run sy:‘up time (Log CFU/g) (%) (%) pH (%) (%) (CFU/g) Color Flavor Texture

(%) (Day)
1 2.5 11 6.1 87.59 299 45 0.75 39 10 5 5 5
2 5 21 5.2 85.92 371 43 0.77 335 40 4 2 3
3 2.5 11 6.3 87.59 299 45 0.75 39 10 5 5 5
4 2.5 1 6.5 87.5 2.73 4.6 0.73 38.4 0 5 5 5
5 2.5 21 5.1 87.99 299 42 0.81 39.8 40 4 3 4
6 0 1 89.63 1.49 45 0.75 44 0 4 4 4
7 2.5 11 87.59 299 45 0.75 39 10 5 5 5
8 5 1 85.19 349 47 0.71 31.5 0 5 5 5
9 2.5 11 6.2 87.59 299 45 0.75 39 10 5 5 5
10 2.5 11 6.1 87.59 299 45 0.75 39 10 5 5 5
11 0 11 5.8 89.79 1.53 4.4 0.77 46 10 4 4 4
12 11 5.4 85.32 3.59 4.6 0.72 32.1 10 4 4 5
13 0 21 5 89.85 1.59 4.1 0.85 48 20 4 3 3

F: Factor, R: Response
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4. Lake of fit
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Design-Expert® Software

Factor Cading: Actual

Moisture (%)

8519 I so55

X1 = A: Grape syrup (%)
X2 = B: Storage time (Day)

2 Moisture (%)

B: Sterage time (Day)

A: Grape syrup (%)

Fig 2 Contour plot the effect of variables on
moisture content of functional flavored set yogurt
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Design-Expert® Software
Factor Coding: Actual

N L. casei (Log CFU/g)

N L. casei (Log CFU/g)
5 I 7

X1 = & Grape syruo (%)
2 = B: Storage tire (Dzy)

B: Storage time (Day)

A: Grape syrup (%)

Fig 1 Contour plot the effect of variables on
viability of L casei in functional flavored set yogurt
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Fig 4 Contour plot the effect of variables on pH (a)
and acidity (b) of functional flavored set yogurt
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In this study, the effect of a grape syrup and storage time on the physicochemical,
microbial, and sensory properties of yogurt were evaluated using the response
surface method. The amount of grape syrup and storage time were in the range of 0-
5% and 1-21 days, respectively. The results of the statical analysis showed that with
increasing the amount of grape syrup and storage time, the number of Lactobacillus
casei were increased and decreased, respectively (p<0.05). With increasing grape
syrup, the moisture content and acidity decreased and ash, pH, and syneresis
increased (p<0.05). During storage time, pH decreased and acidity and syneresis
increased (p<0.05). The results of the microbial test showed that with increasing
grape syrup and storage time, the molds count was decreased (p<0.05). The results
of sensory evaluation also showed that by increasing the amount of grape syrup, the
score of color, flavor, and texture increased (p< 0.05). According to the obtained
results, for producing bio-yogurt, grape syrup at 5% and the storage time about 7

days found to be the optimal processing conditions.
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