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Fig 1 Response surface for the effect of (a); of
tragacanthin gum and (b); coconut powder on
viscosity of coconut milk
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Table 1 Different treatments of coconut milk
Variable without code CO.dEd
variable
Tragacanthin Coconut
(%) gum Powder Xs Xy  Treatment
(%)
0 2 -1 -1 1
0 8 -1 +1 2
0.3 2 +1 -1 3
0.3 8 +1 +1 4
0.15 3.5 0 -0.5 5
0.15 6.5 0 +0.5 6
0.075 5 -0.5 0 7
0.225 5 +0.5 0 8
0.15 5 0 0 9
0.15 5 0 0 10
0.15 5 0 0 11
0.15 5 0 0 12
0.15 5 0 0 13
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Table 2 Analysis of variance (ANOVA) Effect of independent variables on sensory characteristics of

coconut milk
Viscosity Sedimentation (%0) pH Acidity
Regression Sum of Regression Sum of Regression Sum of Regression Sum of
Coefficients Squares Coefficient Squares  Coefficients Squares Coefficients Squares
Model 46.54 1362.017 4.65 52.45 6.33 0207 0.28 0.00826™
Linear effect
Bs 14.97 1008.01"" 0.71 2.31" 0.0089 0.0003" -0.010 0.00045"
B> 7.62 261.44™ 3.20 4595 -0.21 0.20™ 0.039 "%0.0068
Reaction effect
B 12 -1.97 15.60"" 0.13 0.065" -0.025 0.002" -0.015 "50.0009
Quadratic
effect
P11 -3.67 3.28™ -0.63 0.093™ 0.0085 "0.0000174 0.019 "0.00009
B> -1.87 0.85™ 1.85 0.83™ 0.0085 "0.0000093 -0.021 "0.0001
R’ 0.9894 - 0.9538 - 0.9932 - 0.8350 -
Adj-RY 0.9819 - 0.9207 - 0.9883 - 0.7172 -
Lack of Fit 0.0521 - 0.0501 - 0.0729 - 0.2760 -
B1 and B2 are independent variables of tragacanth gum and coconut powder, respectively.
One star (p <0.05), two stars (p < 0.01), three stars (p <0.001) and ns had no significant effect at 95% level.
Table 3 Analysis of variance (ANOVA) Effect of independent variables on sensory characteristics of
coconut milk
Color Flavor Appearance Consistency General Acceptance
Regessin Sumof Regessin Sumof Regessin Sumof Regessin Sumof Regessian Sumof
Model 4.99 11177 4.60 12.96 4.60 41977 4.61 10.797 4.61 5.847
Linear effect
B, :0.026 0.002® 0.4 0.084" 013 000008 40044 ™po83  -0038  0.006™
B, -0.150 0.117™ -0.54 1.33"7 0.59 0.60™ -0.37 1.54"™ -0.18 0.15™
Reaction
effect
B 12 -0.037 0.0056"™ -0.070 0.020" -0.13 0.011"™ -0.052 "0.070 -0.092 "0.034
Quadratic
effect
Bt -0.062 0.0009™ -0.12 0.0036™ -1.50 0.026" -0.33 0.55™ -0.47 0.054 "
By, -0.056 0.077 -0.002 0.98 -0.40 0.18 -0.87 "0.039 -1.03 0.26™
R’ 0.9907 - 0.9933 - 0.9931 - 0.9929 - 0.9859 -
Adj-R? 0.9841 - 0.9886 - 0.9881 - 0.9879 - 0.9759 -
Lack of Fit 0.0652 - 0.0535 - 0.1086 - 0.1366 - 0.0757 -

B1 and B2 are independent variables of tragacanth gum and coconut powder, respectively.
One star (p <0.05), two stars (p < 0.01), three stars (p <0.001) and ns had no significant effect at 95% level.
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X1 =A: Tragacanthin Gum (%)
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Table 4 Models obtained for different responses investigated

Y (Viscosity)= 46.54+14.97X,+7.62X,-1.97X;X;
Y (Sedimentation)= 2.77+0.61X;+1.16X,-0.49X,>
Y (pH)=6.33-0.21X,-0.025X;X,
Y (Acidity)= 0.28+0.039 X,
Y (Color)= 4.99-0.15X,-0.56 X,
Y (Flavor)=4.60+0.14X1-0.54X2-2.00X1X2
Y (Appearance)= 4.61-0.37X,-0.33X,%-0.87X,*
Y (consisstency)=4.60-0.14X;-0.59X,-0.13%X;X,-1.50X,2-0.40X,°
Y (General acceptance)=4.61+0.18X,-1.03X,?

(Equation 3)
(Equation 4)
(Equation 5)
(Equation 6)
(Equation 7)
(Equation 8)
(Equation 9)
(Equation 10)
(Equation 11)

X1 and X2 are independent variables of tragacanth gum and coconut powder, respectively.

Table 5 Statistical Approval of the Model in Predicting Optimum Quantities of Tragacanth Gum and
Coconut Powder for Coconut Milk Formulation

Parameter Expected The \_/alue p-Value
value obtained

Viscosuty 44.53 45.21+0.99 0.096
Sedimentation 3.99 4.07+0.08 0.104
pH 6.38 6.37+0.09 0.115
Acidity 0.27 0.26x0.01 0.121
Color 4.99 4.92+0.11 0.125
Flavor 4.62 4.52+0.08 0.091
Consisstency 4.72 4.67+0.12 0.089
General acceptance 4.60 4.55+0.08 0.110
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The use of coconut powder in the formulation of flavored milk with regard to its tocopherol and
phytosterolcompounds can increase the nutritional value of milk and its organoleptic acceptability among
consumers. However, one of the major challenges in the flavored milk industry is their physical
instability, which can be effective in using hydrocolloids at the appropriate concentration. Therefore, the
aim of this study was to determine the optimal formulation of coconutmilk containing tragacanthin gum
(solution of tragacanth) to achieve a product with Desirable quality characteristics. For this purpose, the
response surface method with the central composite investigated the effect of tragacanthin gum on 5
levels (0, 0.075, 0.15, 0.225 and 0.3%) and coconut powder on 5 levels (2, 3.5, 5, 6/5 and 8%) on the
physical, chemical and sensory properties of coconut milk was used. Statistical results showed that
increasing coconut powder and tragacanthin gum in coconut milk formulation significantly decreased pH
and increased acidity (p<0.05). According to the results of the viscosity test, the viscosity increased as the
formulation of tragacanthin and coconut powder increased (p<0.05).results show an increase of
sedimentation amount once the coconut powder increased. While by increasing the gum tragacanthin
concentration, there was a twofold effect in sedimentation amount and in average level of gum, the
minimum amount of sediment was observed. Also, the sensory evaluation of coconut milk samples
indicated that the highest sensory acceptability was for samples containing intermediate amounts of
coconut powder.Buttragacanthin gum only influenced the flavor and consistency of parameters. Finally,
the sample consisted of 4.28% coconut powder and 0.15% tragacanthin gum as optimum sample with
desirable physical, chemical and sensory properties.

Keywords: phytosterols, Optimization, Response Surface Methodology (RSM), Coconut Milk,
Tragacanthin gum.
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