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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
Run A;Srrua;) ‘ B.iit:::‘ ¥ ([lj, ;Ccl?ls;ig) M‘Ei;:;lre ?,;)l; pH A:;z i)ty Sy‘;;: ;ssis ( é\;[?%;lg) 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 33.5 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 87.5 273 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 3.49 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 44 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

ol 5 sl Ol 035 VL e pl [V5V0] il
Sl SL sl ials Jol cle | el pH s 055
P s 53 PIVI o eSS Jsb 53 Ssms
Cle IS 5 4 dsb 3 ISkl isY sl
S . Qi pl gl b Gilas 3 oS 3l talS
sl S o sas s (Yeor) 5 Kailasapathy
Conle 3 IS 0555 OLL U3 L3S o158 sl sk
Dss Jsd L6 a5l W SKosms  opl ol
e S &S L5 S g8 (YY) oLs sDonkor
3 esbdsded skl S a1 Ll Sy
Sl oy Bi- 53 ppt Jb bl Kbl S
S Lsls OLES Cle L3 (IS 5o, YA Jsb s olas =
AL Gt ol e )l s s p opl S L
o Sladlae [VA] s eslizal 3550 Cle g5 4 bg e
CLhl alS 5o g slay S S &S Wiles S 518
w3l 5 dpame 510K (b oo PH 28l Jole
[ya]as aals e ol b o5 T gladenl 02

144

Eow .jcil.ﬁ—“

S
rbelsY Ol eSS Ol 36 oS sl Ol
,(p<'/'0) S )])L;'\.’u L;J[S
o) ROl ot 0,51V IS s 057 L sbel sy

. . 2
Aoy Ve )\ ;‘}]L (e.k..?: C)’L,al ng v—,’.;‘»’)R Adj 9 (J.?.?J

Sl eas O, 58

S ol pl odims QLS s e i " 351 pde imen 5
Ghls e 5 axils ol st w0 e b 5T glaesls
355 e edalin ¥ Jods 5 oS jskilas ol YL Gl
D3 ol oS Aol sdel w4 et oS Ol
Al e bl Sty 55 edel s w0y dslee
sphie edalie ) S 51 &S skiles
b Rl o5l et Ol Rl b K sl 55Y
IS ol min Al a8 0L

Sldas

.- 24 &
o

Qu)wﬁbwlﬂjiu&.ﬁjﬂduo.b)gbf w.»b

4. Lake of fit
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Design-Expert® Software

Factor Coding: Actu

Moisture (%)
ss.10 I so.

X1 = A: Grape syru

p (%)
X2 = B: Storage time (Day)

& - Moisle (%)

85

%)

B: Storage 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) 2L
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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B: Storage time (Day)

n-Expert® Software
Factor Codng: Adual 2
Acidity (D)
o I 05

X1 » & Grape syTup (%) 16
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B: Storage time (Day)

A: Grape syrup (%)

Fig 4 Contour plot the effect of variables on pH (a)
and acidity (b) of functional flavored set yogurt
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Design-Expert® Software

Factor Coding: Actual

Ash (%)

140 I 271

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

B: Storage time (Day)

A: Grape syrup (%)

Fig 3 Contour plot the effect of variables on ash
content of functional flavored set yogurt
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Design-Expert® Software
Factor Coding: Actual

Syneresis (%)
Syneresis (%) 2 7
315 NI <

X1 = A: Grape syrup (%)
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Table 3 The constructed models for qualitative properties of flavored set bio-yogurt

Rzadjusted R’ Linear regression Response(Y)
0.70 0.78 5.90 + 0.13xA — 0.70xB — 0.20xAB N L. casei (Log CFU/g)
0.99 0.99 87.58 —2.140xA + 0.24xB + 0.13xAB + 0.10xB? Moisture (%)
0.99 0.99 2.95+ 1.03xA + 0.097xB + 0.030xAB — 0.386xA? Ash (%)
0.87 0.90 4.450 + 0.100xA — 0.200xB + 0.001xAB pH
0.99 0.99 0.749 — 0.028%A + 0.040xB — 0.010xAB + 0.021xB? Acidity (%)
0.99 0.99 39.100 — 6.817xA — 1.233xB — 0.499xAB Syneresis (%)
0.93 0.95 10.00 + 3.33xA + 16.67xB + 5.00<AB + 6.67xB? Mold (CFU/g)
0.72 0.81 4.860 + 0.167xA — 0.333xB — 0.250xAB — 0.691xA2 Color
0.98 0.99 4.930 + 0.001xA — 1.000xB — 0.500x AB — 0.759x A2 — 0.759xB? Flavor
0.95 0.97 5.030+ 0.333xA — 0.667xB — 0.250xAB — 0.621xA2 — 0.621 xB? Texture
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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.




