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Research on the Effect of Freeze-thaw on Stability and Rheological
Properties of Red Bean Pulp
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(1. Academy of National Food and Strategic Reserves Administration, Beijing 100037, China;
2. Xiamen Hui Er Kang Food Co., Ltd., Xiamen, Fujian 361004, China)

Abstract: To provide data references for the improvement of red bean pulp storage, transportation and
quality stability, the changes of freeze-thaw stability and rheological properties of red bean pulp were
analyzed through repeated freeze-thaw tests in this paper. The results showed that the structure system of the
red bean pulp suffered serious damage after one freeze-thaw cycle (—18 °C storaged 7 days) , the stability
coefficient significantly declined, the syneresis rate, clarify index and grain size showed significant
increasing trend, these indicators had no significant changes after repeated freeze-thaw cycles, but the loss
angle tangent (tand) showed a trend of gradual increase, indicating that the repeated freeze-thaw cycles

would lead to fewer polymers and lower degree of polymerization in red bean pulp. The freeze-thaw cycle
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had a correlation to the elastic modulus (G') of red bean pulp, but had little influence on the viscosity

modulus (G").

Key words: red bean pulp; freeze-thaw cycles; stability; rheological properties; elastic modulus; viscosity
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Fig.1 Effect of freeze-thaw cycle on freeze-thaw stability
of concentrated pulp
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Table 1 Effect of freeze-thaw cycle on particle size of pulp

Do Dos
OFTC 10.692+0.082° 55.700+0.475"
1FTC 92.587+2.666" 327.129+8.271°%
2FTC 92.054+5.476" 260.069+20.123°
3FTC 90.136+3.708° 245.091+12.199°¢
4FTC 86.040+1.153° 240.847+1.793¢
SFTC 72.028+0.584¢ 195.053+1.294°

Do Ds; iR
138.014+0.775" 66.565+1.286° 2.29°
631.663+15.898" 350.652+4.648" 1.65°
505.162+36.291° 282.117+20.810° 1.59%
472.963+16.278¢ 265.463+11.165¢ 1.56°
480.871+1.866° 264.769+1.156° 1.64°
383.035+2.552° 212.967+1.364¢ 1.59%

. FPIh AR EARFREEREZESR (P<0.05). OFTC. 1FTC, 2FTC. 3FTC. 4FTC. 5FTC 435183 0. 1. 2. 3. 4. 5

VRE

Note: Different superscripts in the same column indicate significant differences (£<0.05). OFTC, IFTC,2FTC,3FTC,4FTC and 5FTC

represent 0, 1. 2. 3, 4 and 5 freeze-thaw cycles respectively.
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Fig.3 Static rheological characteristics of pulp
after freeze-thaw cycles
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Fig.4 Dynamic rheological characteristics of
pulp after freeze-thaw cycles
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