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Gelatinizing Properties of Stored Milled Rice under
Typical Storage Conditions
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(College of Food Science and Technology, Henan University of Technology, Zhengzhou 450052, China)

Abstract

In order to investigate the stored rice quality changes and its impact factors, the commercial milled
Indica rice was used as the raw material. By using programmable artificial climate chamber, the
simulation storage temperature and humidity parameters were set as 15°C without relative humidity (RH)
controlling; 15°C, RH 75% ; 20°C, RH 65% ;25°C, RH 65% ; 30°C, RH 80% and natural storage
without temperature and humidity controlling according to the typical average temperature and humidity of
China grain storage regions. The gelatinizing characteristic values were periodically determinated, and the
results showed that the peak viscosity (PV), final viscosity ( FV) and hold viscosity ( HV) had a
increasing trend as the storage time extended, the change of setback (SB) value was slight in the early
storage period, but in the later storage period, the changes in both normal temperature and high
temperature storage conditions had increasing trends, while in low temperature or quasi-low temperature
storage had decreasing trends. Storage time was significantly correlated with PV, FV and HV
respectively. The effects of storage conditions on PV, FV and HV were not significant in the early storage
period, but significant in the later storage period.
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Fig.1 RVA profile of milled rice in different storage time
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Fig.5 Change curves of setback value of rice

with storage time
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Tab.2 Difference analysis of peak viscosity cP
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Tab.3 Difference analysis of hold viscosity cP
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Tab.4 Difference analysis of final viscosity cP
PRI/ 15°C OR$ER 15°C AHARE 75%  20°C AEXSWREE 65%  25C AHXMREE 65%  30°C AHXE B 80% B 9 fith 9
0 2942 £25° 2942 £25° 2942 +25° 2942 £25° 2942 +25° 2942 +25°
1 2768 £30° 2768 £30° 3046 £47° 3041 £6° 3232 £47" 3085 £37"
2 2999 £31° 2799 £31° 2968 £76° 3075 £25° 3046 £24° 3043 £54°
3 3151 £21° 3023 £18* 3193 £40" 3317 £40° 3465 £47° 3290 +8"
4 3037 £83* 3253 +62" 3156 64" 3351 £49° 3364 £45° 3566 £45*
5 3202 £77° 3010 £22° 3065 £8% 3578 411 3702 £18° 3745 £69°
6 3292 +69" 3283 +26" 3196 +76" 3460 +74¢ 3721 £06° 3551 +47¢
7 3238 +38" 3225 +23" 3281 17" 3541 £57¢ 3665 £48" 3685 £18%
5 &n AEACAN K 5 [l 2B (BT it BT 3 A F 4% it e 2% 1 T 72

(1) i ff I 1) A S0, A [ i 2% 1 1 ROk
AL ZETEARAR L, SO b il £ e A A K 2 — XE 1Y
ARA , FE R WK T2 | i 2Rt T2 R DR 455 i 38 7 £ i
2 AN A AW SN T a2 5 RS B A KR A
i 70T A2 A IR T A0 T R AV R A 5 BT T B A
A TR 1] 45 B A% 17 1) 239 76 550/ B P 30 3l

AN IR T Ji A i R g T A I (1] S T
AT ST R T AR A R A I I i) A T
BT R

(2) A JR T [10) 5 0 D RG 2 i 2Rl J3E M0 £ 15 B
JEE SRR S AT O o A i R ), 88 2% P X 0 (LA
JE i 2Rt HE TR F R B2 52 We AN (35, A0S 0 R
Wi 3. 2%

2 £ x #

1 £k, BAM, TR NEME NS BRI R R TT]. o ER2A 4%, 2000, 15(4) . 5 ~8.

Wang Jinshui, Zhao Youmei, Bian Ke. Relation of insoluble amylose to texture characteristics of stored rice[ J].
the Chinese Cereals and Oils Association, 2000,15(4) . 5
BEIREL. FORMAL R P 3 2 5 JOR BUA R PE RS A6 [ T] . m BRIl 2431, 2002, 17(3) : 42 ~46.

2 AR, FEDT

Journal of

~8. (in Chinese)

Ren Shuncheng, Zhou Ruifang, Li Yonghong. Changes of oryzenin and texture properties during rice aging[ J]. Journal of the
Chinese Cereals and Oils Association, 2002, 17(3) :42 ~46. (in Chinese)

3 Ranalli R P, Howell T A, Siebenmorgen T J. Effects of controlled ambient aeration on rice quality during on-farm storage[ J].

Cereal Chemistry, 2003, 80(1): 9 ~12.

4 Teo C H, Karim A, Cheah P B, et al. On the roles of protein and starch in the aging of non-waxy rice[ J].

2000, 69(3) : 229 ~236.

Food Chemistry,

5 OWHRUIT, BRRE, B, fF. ROKTE QB ER RVA SRS [T]. T EUKAER A, 2006, 20(5) : 524 ~528.
Xie Lihong, Chen Neng, Duan Binwu, et al. Effects of proteins on RVA viscosity properties of rice[ J]. Chinese Journal of
Rice Science, 2006, 20(5) : 524 ~528. (in Chinese)

6 XZE, W, BT, . FEKBUE S R BUE KK 9 DSC B4 6 A RVA SR EME B [T]. Wil k%R, RS



130 P S A1 M | = O 14 2010 4

AR, 2005, 31(5) ;518 ~523.
Liu Yi, Xu Haiming, Cheng Fangmin, et al. Comparison of DSC thermal curves and RVA properties between lipid free and
non-lipid free in milled rice flours[ J]. Journal of Zhejiang University: Agriculture & Life Sciences, 2005, 31(5): 518 ~
523. (in Chinese)

T, INE, SRR, S REALERKE A OB [D ] R £ SR L 2007, 15(5) : 6 - 8.
Lei Ling, Sun Hui, Jiang Weili, et al. Changes of the gelatinizing behavior on storing rice[ J]. Science and Technology of
Cereals, Oils and Foods, 2007, 15(5): 6 ~8. (in Chinese)

8 Zhou Z K, Robards K, Helliwe U S, et al. Effect of rice storage on pasting properties of rice flour[ J]. Food Research
International, 2003, 36(6) : 625 ~ 634.

9 FPPRSE, RBR,EER, . FORIER RVA IERES S AMBEMKERLT]. P EALIA,1998,31(3) :1 ~4.
Shu Qingyao, Wu Dianxing, Xia Yingwu, et al. Relationship between RV A profile character and eating quality in Oryza sativa
L[J]. Scientia Agricultura Sinica, 1998, 31(3): 1 ~4. (in Chinese)

10 i, 284, B8 BERE R JE R B AL P Bt S e i F 58 [T ] M in I, 2006 (12) : 62 ~64.

11 Sirisoontsrslak P, Noomhorm A. Changes in physicochemical and sensory properties of irradiated rice during storage[J].

Journal of Stored Products Research, 2007, 43(4) . 282 ~289.
12 Mariotti M, Zardi M, Lucisano M, et al. Influence of the heating rate on the pasting properties of various flours[ J]. Starch,

2005, 57(11) . 564 ~572.

(L#EFE 124 1)

10
11

& % x Wt

Lu R, Siebenmorgen T J. Correlation of HRY to selected physical and mechanical properties of rice kernels[ J]. Transactions
of the ASAE,1995,38(3) . 889 ~894.
Siebenmorgen T J, Qin G. Relating rice kernel breaking force distributions to milling quality[ J]. Transactions of the ASAE,
2005,48(1) :223 ~228.
Zhang Q, Yang W, Sun Z. Mechanical properties of sound and fissured rice kernels and their implications for rice breakage
[J]. Journal of Food Engineering,2005,68(1) :65 ~72.
Siebenmorgen T J, Qin G, Jia C. Influence of drying on rice fissure formation rates and mechanical strength distributions[ J].
Transactions of the ASAE,2005,48(5) :1835 ~1841.
Kamst G F, Vasseur J, Bonazzi C, et al. A new method for the measurement of the tensile strength of rice grains by using the
diametral compression test[ J]. Journal of Food Engineering,1999,40(4) :227 ~232.
Kamst G F, Bonazzi C, Vasseur J, et al. Effect of deformation rate and moisture content on the mechanical properties of rice
grains[ J]. Transactions of the ASAE,2002,45(1) ;145 ~151.
TR, ERAC RS KRERLI BT R 2 PERE RS LT ). A HUB 2 4R , 2007 ,38 (11) :56 ~59.
Li Yaoming, Wang Xianren, Xu Lizhang, et al. Study on compression properties of rice grains[ J]. Transactions of the
Chinese Society for Agricultural Machinery,2007,38(11) :56 ~59. (in Chinese)
ASAE Standards S352. 2—2003. Moisture measurement—unground grain and seeds[S].
GB/T5503—2009. M k% kKB E[S].
GB/T5503—2009. Inspection of grain and oils-determination of broken kernels[ S].

XE AP TTAIM]. Jbat 42 Tolk i sk ,2005:191 ~ 195.

KPR, S/NBL REOR BRI 1 S 0 AR R M [T]. RO ALBR A 4% ,2008,39(7) 190 ~94.

Zhang Hongxia, Ma Xiaoyu. Principal component analysis on taste quality of brown rice based on mechanical indexes of

cooked rice grain[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008 ,39(7) :90 ~94. (in Chinese)



