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Fig. 1 Processing technology flow of lactic acid bacteria beverage
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Fig.2  Processing technology flow of protein beverage with red bean and coix seed
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Tab. 1 Elastic modulus of different parts of fresh type of lactic acid bacteria beverage mPa
Xof HR 2 ZEiRA 37 C4l 55 CH
B/ Hz
G (k) G'( L) G'(Fip) G'(L7%) G'(T) G'(E) G'(Fk)
0.01 -0.0116 0.389 0.943 0.350 0. 882 -0.452 0. 750
0.012 59 0. 183 0.361 0.924 0. 335 0.879 -0.318 0.728
0.01585 -0.0724 0.353 0. 906 0.323 0. 892 -0.449 0. 509
0.019 95 -0.119 0.341 0. 842 0.269 0. 826 -0.455 0.482
0.025 12 -0.177 0.304 0. 825 0.294 0. 816 -0.459 0. 476
0.031 62 -0.115 0. 240 0.792 0. 138 0.779 -0.399 0.215
0.039 81 -0.296 0. 160 0. 760 0. 140 0. 673 -0.557 0. 253
0.050 12 -0.476 0. 0402 0. 656 0. 127 0.614 -0.713 0. 236
0.063 1 -1.020 -0.0995 0.522 -0. 0547 0.523 -0.778 0. 0353
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Fig.3  Frequency sweep curves of lactic acid

bacteria beverage
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Tab.2  Slopes of elastic modulus curves of different parts of

protein beverage with red bean and coix seed mPa
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1 0.091 85 0.093 23

R 3 2 0.091 56 0.099 11
i3 0. 095 70 0. 101 60

MBI IR SR TR Bl 1 Rl 2 SRR b
3 S BEICREE S i iR < P — T R,
DX 531 T3 FE LR T AR i, L S LT S 555 B A JEE
B, B 1 T 3 — P 0T R, R 2
AR JE A A T B S B B S AR i 2 i AR R
/NG IR WSS R S8 e W) A, i 2R AGB0 o BD

100 -

G'/Pa

107% - E

[ - AR LT3
—e— FE2- B
—— MRRL2- T
—=— R 3- LA
——FEAR3-T

10—2 L L 1
1073 102 107! 10°
fHz

4 20 REORAK b, SR AR i A R 1) A A 2

Fig.4 Frequency sweep curves of protein beverage

with red bean and coix seed
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Tab.3 Slopes of elastic modulus curves and results of visual observation of protein beverage

with red bean and coix seed after being stirred
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Fig.5 Effects of storage time on elastic modulus

curve of sample 1 after being stirred
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Fig.6  Effects of storage time on elastic modulus

curve of sample 2 after being stirred
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Fig.7 Effects of storage time on elastic modulus

curve of sample 3 after being stirred
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Application of Technology Combined Rheometer and In-Situ
Determination on Network Structure Evaluation of Beverages

WU Weidu, ZHU Hui, LI Wengiang, OU Kai, @ WANG Yaqiong, LI Yanjun, SHU Zhicheng
( Research Institute of Hangzhou Wahaha Group Company Limited , Hangzhou 310018, China)

Abstract: The method using the technology combined rheometer and in-situ determination to characterize
the network structure strength of beverage was established, which was applied to evaluate the lactic acid
bacteria beverage and the protein beverage with red bean and coix seed in this study. The rotor was im-
mersed slowly into the sample in original packaging, followed by the experiments of frequency sweep on
the beverage with advanced rotational rheometer not destroying the sample structure. The experimental re-
sults showed that for the lactic acid bacteria beverage, elastic modulus could distinguish the network
structure. Morevoer, it could distinguish effects of the storage temperature and storage time on the net-
work structure. The results were as follows: the lower part > upper part, room temperature >37 C >55
°C. The protein beverage with red bean and coix seed contained sodium microcrystalline cellulose and
carrageenan as the thickeners. The slope of the dependence of elastic modulus on the frequency could
evaluate the strength of network structure. The weak gel was serious, generally serious, slight, and none
when slope was <0.05, 0.05 ~0.09, 0.09 ~0. 11 and >0. 11 respectively. Moreover, the upper part
had a more stronger network structure than the lower part. In conclusion, the technology combined
rheometer and in-situ determination could evaluate the network structure strength of beverages avoiding

the damage of the sample structure and provide guidance on the R&D and production of beverages.

Keywords: rheometer; in-situ determination; network structure; beverages; elastic modulus
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