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Abstract

The blending schemes of Saengshik powder with water were established to retain the dispersion stability of the
Saengshik beverage in order to develop a ready-to-drink type product. The effect of the blending on the rheological
properties and the dispersion stability of Saengshik beverage were determined. The Saengshik beverages, blended
with low shear force for a short time, showed dilatant fluid characteristics, while those with high shear force for a
long time had pseudoplastic fluid ones. The consistency of Saengshik beverage increased with the blending speed
and time. Saengshik beverage blended at low shear showed rheopexy while becoming time independent by a high-
shear blending action. A logarithmic model fitted well to the changes in backscattering light flux with the rest time
of Saengshik beverage. Based on sedimentation kinetics, the migration speed of clear front, and the thickness of sed-
imented layer, Saengshik beverage with maximum dispersion stability was obtained by a high shear blending at

15,120 rpm for 25 s.
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Table 1. Ingredients of Saengshik beverage.
Composition % (W/W)

Water 75.1

Saengshik 77

Vanilla powder 2.9

Syrup 143

Total 100.0
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Table 2. Fitness of rheological models for Saengshik beverages
prepared by different blending schemes.

5733 AP0l mixle 9% 35

Table 3. Rheological properties of Saengshik beverages
prepared by different blending schemes.

Blending scheme Determination coefficient

Blending scheme Consistency Flow behavior

Speed (rpm) Time (s) Linear model”  Power law model® Speed (rpm) Time (s) (mPa-s") index
4,080 10 0.9865 0.9833 4,080 10 224 1.0336
25 0.9949 0.9951 25 344 0.9740
50 0.9995 0.9995 50 35.7 0.9857
8,400 10 0.9955 0.9956 8,400 10 40.7 0.9599
25 0.9989 0.9986 25 42.7 0.9668
50 0.9971 0.9983 50 493 0.9301
15,120 10 0.995 0.9963 15,120 10 47.4 0.9483
25 0.9981 0.9995 25 51.6 0.9296
50 0.9972 0.9998 50 59.9 0.9229
20,880 10 0.9989 0.9990 20,880 10 42.5 0.9471
25 0.9965 0.9995 25 58.0 0.9192
50 0.9877 0.9995 50 88.8 0.8691
Uz=py (where, 7= shear stress, | = viscosity, y = shear rate)
27 =K y"(where, K = consistency, n = flow behavior index) 42 ZA H S5 AxE+= 4255 4,080 rpmoll

= 4,080 rpmolA], 10s B¢t #AEE3 A=
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Fig. 1. Shear rate vs. shear stress plots of Saengshik beverages prepared by different blending schemes.
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Fig. 2. Changes in backscattering light flux of upper clear layer during storage caused by sedimentation of Saengshik beverages

prepared by different blending schemes.
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Fig. 3. Sedimentation kinetics of Saengshik beverages prepared by different blending schemes.
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Table 4. Parameters of logarithmic model” for storage time vs.
percent backscattering light flux changes of Saengshik
beverages prepared by different blending schemes.

Blending scheme Parameters

Speed (rpm)  Time (s) A B R
4,080 10 7.493 6.808 0.991
25 16.730 8.939 0.991
50 18.150 9.138 0.988
8,400 10 15.770 8.978 0.991
25 19.560 9.494 0.976
50 18.500 9.126 0.983
15,120 10 17.980 9.851 0.984
25 13.760 7.721 0.992
50 12.800 8.145 0.998
20,380 10 16.590 8.897 0.983
25 15.620 8.690 0.995
50 18.610 10.220 0.994
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Fig. 4. Migration speed of clarification front at rest of Saengshik beverages prepared by different blending schemes.
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Fig. 5. Changes in thickness of sedimented layer at rest of Saengshik beverages prepared by different blending schemes.
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