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Table 1 Independent variables and their measurement levels

Sample code and level Independent
Factor .
-1 0 variables
15 A Starch (g)
34.78 B Sugar(g)
35 C Grape juice (g)

Table 2 Experiments provided by the software using the RSM scheme

Run C: Syrup B:Suger A:Starch Run C: Syrup B:Suger A:Starch
1 32.761 7.239 10 9 18.715 16285 15
2 1.876 33.124 15 10 32.761 7.239 10
3 25.969 12.781 11.25 11 22.281 17.719 10
4 18.715 16285 15 12 10.391 29481 10.128
5 14.099 23.495 12.407 13 5214 34.786 10
6 35 0.794 14.206 14 1.876 33.124 15
7 35 0.794 14.206 15 18.157 20.522 11.321
8 6.526 28474 15 16 5214 34.786 10
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Table 3 Analysis of variance of independent variables (starch, sugar and grape juice) on pH changes

Mean

Sum of

p-value F-value df Source
squares squares
significant <0.0001 128.4 0.424 9 22 Model
<0.0001 482.77 092 2 1.85 Liner Mixture
0.12 3.15 0.006 1 0.006 AB
0.13 297 0.005 1 0.005 AB
0.001 33.10 0.063 1 0.06 BC
0.13 3.05 10.005 1 0.005 ABC
0.11 341 6.00 1 0.006 AB(A-B)
0.145 2.79 0.005 1 0.005 AC(A-C)
0.006 16.31 0.031 1 0.013 BC(B-C)
0.0019 6 0.0114 Residual
Not significant 0.388 0.892 0.0017 1 0.0017 Lack of fit
0.0019 5 0.0097 Pure eroor
15 2.21 Cor total

R’=0.99 and R” (Adjusted) =0.98

A Sl 5 Gl gl 0 S 5 gy Y)Y
AW 5 01 56 5 5550 0 0 b

D-Optimal  Jus 31 clalsl > b Sl 4 axy L
Slislesl an 3 53555 <l Ol a2 3 55 Mixture
555 Gl ped AW el e g 2 S 00 Ll 5 2l
VA s s ol Sl aes 3 Ol ol S sl Ol
LSl e

S N

P R R @ GO A P

0 5155l s Ol a1 L &S ol Ol Ol o anulis

Design-Expert® Software
Companent Coding: Actual
Highs/Lows inverted by U_Pseudo coding

PH

@ Design paints above predicted value
© Design points below predicted value
512 I 628

X1 = A: Starch
X2 = B: Suger
X3 = Cisyrup

V)

€ (0.000)

B (0.000)

Fig 1 Investigation of the effects of corn starch, sugar
and grape juice on pH changes
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Adhesive Force= 137 (A) +0.278 (B)- 0.291 (C)
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Adhesive Force (N}
0.654

0.09
X1=A Starch

X2=B: Suger
X3=C symp

Adhesive Force (N)

Af20)

Fig 3 Investigation of the effects of corn starch, sugar
and grape juice on tissue adhesion
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Stiffness = 93294.82 (A) + 13373.49 (B)+ 22977.74
(C)—1.72(AB) -2.05- (AC)- 42201.002(BC) +1.741
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Fig 2 Investigation of different levels of grape juice,
sugar and corn starch on tissue firmness
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Table 3 Evaluation of survival count of Lactobacillus coagulant in the optimal
Lukom sample

Time (day) 1 7 14
survival count 8.05%107+0.98° 1.05x107+0.21° 9x10°+0.28°

:+Standard deviation (a-c): Different uppercase letters with statistical differences in the studied level (p <0.05)
related to the studied times
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Design-Expert® Software
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Highs/Lows inverted by U_Pseudo cading
Color measurment test (a*)
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X1 = A:Starch
X2 = B: Suger
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. Color measumment test

>

A(15.000)

B (0.000)

Fig 4 Investigation of the effects of corn starch, sugar
and grape juice on a) brightness (L ), b) yellowness
(b *) and c) redness (a *) of Lucom samples
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Lukom is a sort of food that is mainly composed of sugar and starch and, it
creates variety in the consumer basket as a snack. Sugar is used as a
sweetener in the production of lukom. Grape juice contains high amounts
of natural sugars, minerals, vitamins, organic acids and antioxidants, so
grape juice can be used as a sweetener as a sugar alternative. In this study,
different levels for starch, sugar and grape juice were determined using
Design Expert software. For this purpose, 16 treatments were selected
using the software for independent variables, including 10-15% starch, 7-
35% sugar and 1.5 - 35% was grape juice. The tests included pH, water
activity, stiffness, hardness and adhesion force of the tissue and sensory
evaluation. After selecting the optimal sample, the survival rate of probiotic
Bacillus coagulans in a fourteen-day period was assessed. The results
showed that a linear model was used for all the studied factors so that the
amount of grape juice and sugar was significant for pH. Grape juice and
starch also had a greater effect on water activity. Also, changes in the
percentage of starch, sugar and grape juice caused significant changes in L
* factor. The adhesion force and texture stiffness for the independent
variables showed the fit between the selected model and the increase in
grape juice, stiffness and adhesion of the texture of Lukom samples had a
significant increase in the study area. The number of probiotics consumed
during the 14-day period was significantly reduced. In the sensory
evaluation of the samples, a significant difference was observed between
the produced samples and the overall score was calculated to be about 4.1.
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