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Fig 2 Scaning electron micrographs of native and acetylated corn starches
(a)Native Corn Starch, (b)Acetylated Corn Starches160,(c) Acetylated Corn Starches260(d),Acetylated Corn
Starch360 (Bars=10pm)
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Table 2 The rate of used component in

stabilizer
Dose Carrageenan Starch Run
0.4 60.241 39.759 1
0.35 51.5 48.5 2
0.5 59.785 40.215 3
0.3 59.732 40.268 4
0.35 55.582 44.418 5
0.5 64.198 35.802 6
0.3 64.463 35.537 7
0.4 70 30 8
0.4 65.298 34.702 9
0.5 70 30 10
0.4 50 50 11
0.5 50 50 12
0.3 50 50 13
0.4 50 50 14
0.4 50 50 15
0.4 50 50 16
0.5 50 50 17
0.45 60.581 39.419 18
0.3 70 30 19
0.4 60.241 39.759 20
0.5 50 50 21
0.3 50 50 22
0.4 50 50 23
0.3 50 50 24
0.45 55.055 44.945 25
0.35 70 30 26
0.4 50 50 27
0.4 65.298 34.702 28
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Chart 1 Comparing native starch with Acetyl
starch in terms of Syneresis
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Table 1 The rate of used component in
coca-milk formulation

Used material the used percentage in

formulation
Milk 1.5% fat 91/125
Cocoa powder 0.8
Sugar 8
Salt 0.025
Vanilla 0.05
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Table 3 The Friedman test result

Trait N Chi-Square Df Sig.
Color 7 6/597 4 0/159
Odor 7 3/00 4 0/558
Taste 7 7/854 4 0/097
Stability 7 12/654 4 0/013
Sweetness 7 2/429 4 0/667
Desirability 7 13/792 4 0/008
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Table 4 Texture ranking result final desirability

Selected sample Texture Final desirability
1 2.79 2.43
2 3.29 3.14
3 243 2.79
4 3.29 4.50
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Table 5 The stabilizer component of selected sample
. Dry Acidi S Uta K
Desirability Material ty pH Viscosity Dose Carrageenan carrageenan Starch Number
0.861 17.950 0.138  6.710 50.945 0.378 26.018 23.982 50.000 1
0.916 17.950 0.131  6.634 53918 0.348 35.769 26.456 37.775 2
0915 17.950 0.131  6.710 66.353 0.356 27.696 36.116 36.189 3
0.912 17.950 0.131  6.779 69.128 0.365 26.572 38.206 35221 4
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Table 6 The amount of zero shear viscosity

Sample Zero shear viscosity (pa.s) Yy
1 4218 0.02
2 456.05 0.06
3 160.92 0.05
4 - -
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Table 7 The degree of correlation coefficient in different models

correlation correlation correlation correlation
Model coefficient coefficient coefficient coefficient
sample 1 sample 2 sample 3 sample 4
Herschel-Bulkley 0.99761 0.76771 0.63094 0.84038
Bingham 0.98397 0.53554 0.3878 0.78397
Ostwald 0.92844 0.62511 0.35538
old ol s S Sl 4 by Skl o Gyod Mgz o Sl (Stes o Ui dsdr x5 L
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Table 8 The amount of factors in the Herschel Bulkley model

Sample Coefficient p(n) Coefficient b(K) Coefficient a(E o)
1 0.01 0.13897 -0.04256
2 0.56026 -216.93 234.86
3 0.7678 -37.406 42.048
4 0.01 0.0071559 -0.047199

N: Flow index

K: Consistency index

£a: Yield stress
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Chart 2 The result of the flow behavior test in
sample 1
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Chart 3 The result of the flow behavior test in
sample 2
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Table 10 The diagram slope of samples in
frequency sweep test

Sample Diagram slope
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Chart 7 The diagram slope of samples in
frequency sweep test
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Cocoa milk is a popular milk-based drink, which its development can
play a pivotal role in approaching the per capita dairy consumption in
Iran. To sustain the product different stabilizers are used in the industry.
The most common of which are carrageenan. Stabilizers are imported;
therefore, they affect the finished product price.The main objective of
this study was to investigate the effect of stability of acetyl starch with
Kapa and Utah carrageenan on pasteurized cacao milk in terms of the
characteristics of milk cacao and rheology. Initial experiments
concentrating on physicochemical properties of samples which have
different levels of starch, kappa, and carrageenan (sample 1 (Starch:50,
Kappa carrageenan :23.982, Uta carrageenan:26.018) Sample 2 (Starch:
37.775 , Kappa carrageenan : 26.456 , Uta carrageenan : 35.769)
Sample 3 (Starch:  36.189, Kappa carrageenan: 36.116 , Uta
carrageenan : 27.696) Sample 4 ( Starch: 35.221, kappa carrageenan :
38.206 , Uta carrageenan : 26.572)) have been done. Initial tests of
cacao milk including PH, acidity, and fatty dry matter measurements as
well as sensory evaluation on all samples have been carried out. A
preliminary analysis of stability and sedimentation was performed using
centrifuge. According to the results, 4 samples were selected with better
sensory and physicochemical properties among 28 treatments and
Rheological tests were performed on these specimens. To better
examining the results Hustler-Balkillian, Ostwald and Bingham models
were used. Herschel- Bulkley's model has better adjustment with the
results. Finally, according to the results of rheology, a sample with a
higher starch content was selected which contains 50% of starch in its
stabilizing composition.
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