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Effects of Physicochemical Properties and Starch Structure of Different Rice
Varieties on Rice Eating Quality

XUE Wei', ZHANG Congnan*, WANG Li"', CHEN Zhengxing'
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. Jiangsu Provincial
Agricultural Reclamation and Development Co., Ltd., Nanjing 210019, China)

Abstract: Taste value and textural properties are important indicators to evaluate the edible qualities
of cooked rice. This research aimed to explore the relationship between the taste value, texture
characteristics and physicochemical properties of different rice varieties with the starch structure.
Twelve rice varieties were selected to determine their taste values, textural properties,
physicochemical properties and starch structural properties, and their internal correlation was
analyzed. These results presented that amylose content (mass fraction) positively correlated with
hardness of cooked rice (P<0.01), while had highly significant negative correlation with cohesiveness
of cooked rice (P<0.01). There was a significant correlation among the taste value, textural
properties, gelatinization and thermal properties of rice starch, while there was insignificant
correlation with the crystallization properties and the surface order degree of rice starch granule.
These results indicated that the taste value, hardness, cohesiveness and resilience of cooked rice were
determined by the gelatinization properties of rice starch. This research could provide a theoretical
basis for the high-quality rice cultivation and suitable processing of rice.
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Table 1 Physicochemical properties of rice

KAy

KA G 481 15.05+0.06° —
Jh A A 100 5 14.25+0.21¢ 8.78+0.16
9108 12.69+0.05" 9.08+0.08!
FIH 46 15.26+0.08" 9.68+0.14"
ENEE RS S 12.66+0.12; 13.72+0.67°
AR 221 12.94=0.10¢ 12.88+0.12¢
2P 13.47+0.23" 14.21+0.22¢
R 55 15.23+0.11" 14.45+0.35¢
1S 5 14.20+0.32" 14.92+0.33¢
=R 15 15.72+0.25 16.88+0.28
WA 2 5 14.04=+0.17 18.67+0.45"
Ik 118 15.04+0.26° 21.160.39"
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9.18+0.47* 0.75+0.10° 80.11+0.91
7.62+0.10% 0.34+0.08* 81.55+1.30"
7.91+0.30° 0.40+0.05° 80.50+0.98'
7.34£0.11" 0.17+0.00' 85.29+0.79°
5.33+0.18! 0.89+0.09* 75.40+1.68
6.38+0.01" 0.32+0.01*# 82.67+0.60"
5.57+0.25' 0.81+0.06" 84.95+0.85
7.32+0.29¢ 0.29+0.01" 84.53+0.94
8.14+0.27 0.84+0.13" 81.71+1.02%
7.08+0.02" 0.45+0.03! 89.85+1.10°
7.34+0.29° 0.35+0.00 86.45+0.46"
7.85+0.08" 0.23+0.01° 83.13+0.62°
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Table 2 Taste value and textural properties of cooked rice
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Table 3 Correlation analysis between the physicochemical properties, taste value and textural properties of rice
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i i 1
R —0.464" 1
bk 0.122 -0.084 1
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Ji % P 0470°  -0.409°  -0.147 0.522" 1
mA&HE -0.309 0.447" 0.002 0.650" 0.426" 1
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5 i —0.460" 0.049 0.161 0.425°  -0.050 0.287 0.178 1
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Table 4 Characteristic values of rice starch from different varieties during gelatinization
AAE R/

Im] A= {8/

R HRE 481 2 185.00+9.70! 1 054.50+8.51' 1 130.50+9.19# 1 433.50+4.55' 379.00+6.04 68.60+0.07°
I A K 100 3 962.50+12.02* 1 697.50+4.95% 2 265.00+6.97" 2 424.00+4.24¢ 726.50+£9.19" 69.85+0.64
B 9108 3 614.50+14.85° 1 543.50+3.44" 2 071.00+1.41 2 361.50+4.75" 818.00+11.31# 70.20+0.14¢
T AE 46 3 741.50+24.45" 2 006.00+6.87" 1 735.50£7.58° 2 818.50«16.16° 812.50+0.71# 70.22+0.04¢
EEE SRS 3 729.00+22.63" 1 625.00+7.38¢ 2 104.00+8.75°¢ 2 692.00+17.38¢ 1 067.00+0.00 74.25+0.04
AR 2218 3 777.00+5.66" 1 223.00+6.81" 2 554.00+6.47* 2 265.50+8.69' 1 042.50+2.12f 74.70+0.57
O 3 426.50+28.99¢ 1 485.00+11.31# 1 941.50+7.68¢ 2 659.50+5.45¢ 1 174.50+£7.13¢ 73.90+0.49
HERG 5 5 2 863.50+8.79¢ 1 565.00+4.73" 1 298.50+6.52" 2 819.50+11.92¢ 1 254.50+4.65¢ 72.60+0.00¢
LS 5 2 733.50+10.53" 1 777.00£5.46¢ 975.00+7.78" 3 245.00+13.64¢ 1 468.00+8.18" 72.22+0.60%
w=hE 1= 2 933.00+8.38" 1 721.50+6.26¢ 1 211.50+2.12% 2 901.50+8.56¢ 1 180.00+9.30¢ 78.25+0.00
MR 2 5 2 759.50+12.02" 2 139.50+6.96® 620.00+5.94 3 438.50+7.78" 1 299.00+5.74¢ 71.77+0.17%
Mk 118 3 131.50£10.61¢ 2 190.50+12.33* 941.00+9.73" 3 591.00«13.11* 1 400.50+7.78" 79.17+0.04*
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AR W TR AR R 2 T B LR LR
TN 55.10~66.54 °C, WE{H IR E N 61.75~72.53 C,
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Fig. 2 XRD patterns and infrared patterns of rice starch from different varieties
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Table 5 Crystallization properties, thermal properties and granule surface order degree of rice starch from different varieties
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Table 6 Correlation analysis between the starch structure and cooked rice properties
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