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Effects of Removing Endogenous Proteins with Different Solubility on
the Physicochemical Properties of Early Indica Rice Flour
LI Xingian, LIU Jinhua, WANG Ruoyi, FENG Qin, FENG Muxin, LU Chunmiao, ZHAO Qujia, YANG Ying*

(National Engineering Research Center of Rice and Byproduct Deep Processing, College of Food Science and Engineering,
Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: In order to improve the quality of early indica rice flour products by using endogenous proteins to regulate its
physicochemical properties, this paper studied the effects of removing endogenous proteins with different solubility
(albumin, globulin, prolamin and oryzenin) on the solubility, swelling capacity, and pasting properties of the early indica
rice flour, as well as on its water binding state, rheological properties and freeze-thaw stability after pasting. The results
showed that the removal of globulin and oryzenin could improve the solubility of the early indica rice flour, while the
removal of prolamin and oryzenin could improve its swelling capacity under high temperature. The removal of albumin
made the peak viscosity, final viscosity, breakdown value and setback value of the early indica rice flour decrease by 16%,
21%, 50% and 43%, respectively. The removal of globulin could increased its gelatinization temperature and decreased its
peak viscosity, while the removal of prolamin was the opposite. The removal of oryzenin made its peak viscosity, and final
viscosity decrease by 22% and 12%, respectively, as well as made its breakdown value and setback value increase by 49%
and 53%, respectively. The removal of oryzenin made the weak bound water content of the early indica rice flour decrease
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by 14% after pasting. The removal of both globulin and oryzenin could increase its water binding strength after pasting,

while the removal of prolamin was the opposite. The removal of prolamin made the solid-like state of the early indica rice

flour enhance by 20% after pasting. The removal of both globulin and oryzenin could decrease its elasticity after pasting,

while the removal of prolamin was the opposite. The removal of globulin and oryzenin made the freeze-thaw stability of the

early indica rice flour decrease by 121% and 56%, respectively, after pasting. This study would provide an important

reference for improving the quality of early indica rice flour products by using endogenous proteins with different solubility.

Key words: early indica rice flour; endogenous proteins; albumin; globulin; prolamin; oryzenin; physicochemical properties
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Fig.1 Effects of removing different soluble endogenous
proteins on the solubility of rice flour
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Fig.3 Effects of removing different soluble endogenous
proteins on the pasting curve of rice flour
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Table 1 Effects of removing endogenous proteins with different solubility on the pasting characteristic parameters of rice flour
K MR (°C) WEELRTJE (cP) LRI (cP) JfRE (cP) [l AEA{E (cP)
RF 84.9+0.1° 4512.0+90.5° 5987.0+93.3* 1320.5+36.1° 2795.5+38.9°
RF-Alb 84.5+0.6" 3788.0£43.8° 4722.5429.0° 662.5+65.8° 1597+138.6*
RF-AGlo 86.1+0.6" 3361.5+31.8° 4424.5+91.2% 602+24.0° 1665+83.4"
RF-AGPro 84.1+0.0* 3710.5+3.53° 4190.0+1.4° 740.5+£16.26° 1220+11.3°
RF-AGPGlu 83.3+0.0° 2902.5+9.19¢ 3666.5+382.5¢ 1101.0£124.4° 1865+497.8°

T A RNG PR 7R 28 5 .25 (P<0.05)
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Fig.4 Effects of removing different soluble endogenous
proteins on the content and peak time of weakly bound water of
gelatinized rice flour
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