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Effect of Hydrocolloids on the Rheology and Retrogradation of Rice Starch

LIU Yanmei, ZUO Xiaobo, FANG Sheng*, CHEN lJie, MENG Yuecheng
(School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: In order to improve the quality and retard the retrogradation of rice starch based foods, the effects of carrageenan,
pectin and gum arabic on pasting, rheological and retrogradation properties of rice starch were studied. The addition of
carrageenan and pectin significantly increased the peak and trough viscosities of rice starch. All the hydrocolloids especially
pectin decreased the final and setback viscosities of rice starch. Dynamic viscoelastic measurements showed that the rice
starch gel studied in this work was a typical weak gel system. The influence of pectin and carrageenan on the storage
modulus G" and the loss modulus G'* was greater than that of gum arabic. The obtained steady shear flow curves were fitted
with the power law model. The rice starch and hydrocolloid blends exhibited a typical pseudoplastic flow behavior. DSC
experiments showed that the addition of hydrocolloids increased the stability of rice starch gel under refrigerated conditions.
The long-term retrogradation of rice starch was mostly retarded with the addition of arabic gum. The effects of pectin and
carrageenan may attribute to the intramolecular associations between hydrocolloids and solubilized starches by intertwining
and hydrogen bonding, while arabic gum may weaken the hydrogen bonding network between starch molecules and delay
their associations by its volumetric exclusion effect.
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Table1l Effects of different food hydrocolloids on the pasting
parameters of rice starch
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Fig.1  Effects of different food hydrocolloids on the RVA pasting

properties of rice starch
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Fig.2  Effects of different food hydrocolloids on the storage modulus G”
and the loss modulus G** of rice starch paste
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Fig.3  Steady flow curves of rice starch gels with addition of different

food hydrocolloids
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Table3 Effects of different food hydrocolloids on the fitting
parameters of steady flow curves of rice starch gels
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Fig. 4  Effects of various food hydrocolloids on the apparent viscosity

of rice starch gel at different shear stages

BTN S5 KPR 20 ALK i 7 28 e BT U R PR 2 B AR
YR SIMIRE ST IR INASFSRAKPE A S, Tk
BERAE3 N B O L B I (R 22 AL i 4 7s . M4
AR, A A B AR 5 3BT VIR BUR VLR W BN T3
VEIPIB BL, R B VI — s R RO T Vet Bl
WHRGEH, SBEEEREIEN . SRR, 3 FoRK
PR AR BTN BTN 1 Ve Ry BEIR BT R 0, SRR A
REAG TR e R R I BY D)5 N B A A TR K AR o T
ARATRIZ RN, BRI A R BT Y) a5 MV W
PBl /0N it X PR PR A S AT 8 I 1 ol ) S 5 4 B
WIE, £ By UI AR gy 2 52 BBk B B ™.

2.5 SRIRMEBAANS IR TE M k5 5 A2k AR X i

i [a)/s

ES  RRBER ORI TE Pk 52 i 2 iR
Fig. 5  Effects of different food hydrocolloids on the representative

creep-recovery curves of rice starch
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Table4 Effects of different hydrocolloids on thermodynamic
parameters for the retrogradation of rice starch gels
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