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Table 1 Properties of milk, chickpea flour and apple puree
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2. Response Surface Methodology

Table 2 Experimental design on the basis of
FCCD' and two variables (chickpea flour and
storage time)

storage  chickpea .
RUN dime  flowr  odetBee Somee
(coded) (coded) — our\/e)  Hmelday
1 -1 -1 0 1
2 -1 1 3 1
3 1 -1 0 21
4 1 1 3 21
5 1 0 1.5 1
6 1 0 1.5 21
7 0 -1 0 11
8 0 1 3 11
9 0 0 1.5 11
10 0 0 1.5 11
11 0 0 1.5 11
12 0 0 1.5 11
13 0 0 1.5 11
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1. Face-centered Central Composite Design
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Fig 1 Interaction effect of storage time and
chickpea flour on probiotic count
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Fig 2 Effect of chickpea flour and storage time on
pH of samples
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Fig 4 Effect of chickpea flour and storage time on
moisture of samples.
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Fig 3 Effect of chickpea flour on acidity of
samples.
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Table 3 ANOVA of Lactobacillus para casei count and chemical properties of samples

MS
Source DF (lf;c“fsu‘j’g) pH  Acidity (%) M‘Z{,j:;“e Ash (%)
Time 1 0.29291" 0.05415"  6.245E-6™  15.80188"  0.000198™
Flour 1 0.1771942°  0.0294" 0.046873" 101.8108°  0.026082"
Time*time 1 0.019892™ 0.000112™  9.641E-7"  3.604447™  0.000378™
Time*flour 1 0.1571° 0.0004™  0.012168™  4.693663™  0.000573 ™
Flour*flour 1 0.058132"  0.002262™  0.001809™  21.83028"  0.005599"
Model 5 0.136706°  0.017256°  0.012226°  28.83061" 0.00651"
Linear 2 0.23243°  0.041775" 0.02344" 58.80633" 0.01314"
quadratic 2 0.030481°  0.001164"°  0.00104 10.92337°  0.002848"
error 7 0.009625  0.002145 0.002829 1.97993 0.001313
Lack of fit 3 0.20093™  0.002471™  0.06335"  1.802329™  0.001312"
Pure error 4 0.001774 0.0019 0.000199 2.113131 0.001314
R? - 91.03% 85.18% 75.53% 91.23% 77.98%
R*Adj - 84.62% 74.59% 58.05% 84.96% 62.25%
Coefficient ———_ 1258927  1.031631 5356508  1.710072  7.409582
of variation
" significant at 0.05 level ™ not significant
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Fig 7 The effect of chickpea flour and storage time
on viscosity of samples.
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Fig 6 The effect of chickpea flour on syneresis of
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Table 4: ANOVA of syneresis, viscosity and sensory properties of samples

MS
. o . . Flavor Consistency
Source DF Syneresis (%) Viscosity (cp) score score
Time 1 21.78636™ 339388.2* 0.666667 ™ 0.166667 ™
Flour 1 130.5077* 529254* 4.166667* 6*
Time*time 1 8.854676™ 292.6182 ™ 0.26601 ™ 0.434319 ™
Time*flour 1 0.78496 ™ 295392.3™ 0™ ™
Flour*flour 1 2.198649 ™ 158036 ™ 0.099343 ™ 0.029557 ™
Model 5 32.41527* 268636.1* 1.023165* 1.521662*
Linear 2 76.14703* 434321.1* 2.416667* 3.083333*
quadratic 2 4.498656* 89572.98 ™ 0.141247™ 0.220822 ™
error 7 5.512551™ 5476491 0.302135 0.165846
Lack of fit 3 3.047433 10829.86™ 0.304981 ™ 0.120307 ™
Pure error 4 7.361389 87716.2 0.3 0.2
R? - 80.77% 77.80% 70.75% 86.76%
R*Adj - 67.03% 61.94% 50.86 77.31%
Coefficient of variation - 8.240325 9.514159 15.53409 11.02946

" significant at 0.05 level ™ not significant
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Fig 8 The effect of chickpea flour on a) flavor
score and b) consistency score of samples.
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In this study the effect of chickpea flour in three ranges of (0, 1.5 & 3%) and
storage time in three ranges of (1, 11 & 21 days) on survival of lactobacillus
paracasei and qualitative properties of fruit yogurt containing 15% apple puree
was investigated using response surface method (RSM). The statistical
analysis of the results showed that with increasing of chickpea flour up to
0.5%, lactobacillus paracasei viability increased but with increasing of flour
more than this amount the bacterial count decreased significantly (P<0.05).
The bacterial count decreased during storage (P<0.05). The addition of
chickpea flour decreased pH, moisture content, syneresis and increased
acidity, ash and apparent viscosity significantly (P<0.05). During storage pH
and moisture content decreased and apparent viscosity increased (P<0.05). In
sensorial evaluation of samples the addition of chickpea flour decreased the
flavor score and improved consistency score (P<0.05). In conclusion, using of
2.36% of chickpea flour and with storage period of 9 days was determined as
optimum conditions.
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