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Table 1 Protein content and amino acid composition of rice
samples irradiated with different dose levels

BRI /KG
WK IR A E/KGy

0 0.83 1.56 230 4.93
GIKEY%  7.66£022  7.56£0.11  7.80+0.15 7.75+0.08  7.62+0.02
FE/%  13.56£0.04 13.50+£0.02 13.32+0.03 13.37+0.05 13.18+0.02

REZE/%  0.65£0.02  0.64+0.03  0.64£0.02 0.68+0.02  0.65+0.03

PRI/ Y% 0274001  0.26£0.02 0.26+0.01 0.26£0.01 0.26+0.02
25 MB/%  0.39+0.02  0.38+0.02 0.38+0.04 0.36+0.02 0.38+0.01
BRI/ Y%  1.54+0.04 1.44+£0.01 1.45+0.03 1.50£0.02 1.47+0.02
HEM/%  033£0.02 032+0.02 0.32£0.01 0.32+0.00 0.32+0.02
WR/%  040£0.02 0.39+0.02 0.38+0.02 0.40+0.02  0.40+0.02
PEE /%  0.11£0.00 0.11£0.01 0.10£0.02 0.11+0.01 0.11%0.01
MIEMR/%  04240.02 0.41+0.03 0.42+0.02 0.46+0.01 0.42+0.02
FREIR/%  0.14£0.01  0.14+£0.02  0.14+0.02  0.16+£0.03  0.15+0.02

SRR/ % 028+£0.03  0.27+0.02  0.27£0.01  0.30£0.02  0.27+0.00
FEEMR/%  0.62£0.02  0.60£0.04 0.60£0.02 0.63+0.03  0.61£0.01
BeEIR/%  0.14£0.00 0.14£0.01  0.14£0.02 0.20+£0.01  0.14+0.02

FKNER/%  0.46£0.02 0.45+0.03 0.46£0.01 0.50£0.02  0.46+0.00

WEM/% 0271001  026+0.01 0.26£0.00 0.28+0.02 0.27+0.01
HEM/%  0.19+0.02  0.18+0.01 0.19£0.02 0.20+0.02  0.19+0.00
WEM/%  0.56£0.03 0.54+0.02 0.56£0.03 0.60+0.04 0.57+0.02
JHEM/%  0.30£0.01 0.30£0.02 0.28+0.02 0.28+0.01 0.28+0.02
EIR/%  0.08+0.02  0.07£0.01 0.08+0.02 0.08+0.01  0.08+0.02
TEAA/(mg-g")  389.0 3823 374.4 4103 388.5
EAAL’ 0.74 0.72 0.71 0.77 0.74
EAAL 0.78 0.76 0.75 0.81 0.82
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Fig.l Changes of fatty acid value for rice with different
irradiation dosage levels
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Table 2 Pasting parameters of rice samples with different
irradiation dosage levels
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Fig.2 Changes of water absorption and swelling rate for rice with
different irradiation dosage levels
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irradiation dosage levels
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AR T A, 4.93 kGy FE 4RI BRI 5
230 kGy FIEAIAME. HEAHE; SAIAARIGK
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Table 3 Sensory evaluation for cooked rice after irradiation with
different dosage levels

S AR E /Gy
0 0.83 1.56 2.30 493
I 18.1740.58 18.17+0.58 18.00£0.58 17.57£0.17 17.67+0.29
IAILER) 17.17+£0.53% 15.83+1.68" 15.67+£1.29™ 14.00+1.53" 12.33+1.27°
Bt 6.00£0.69* 5.33+0.64° 5.00£0.50° 4.33+0.58° 3.000.00°
e 7.00£1.00  633%1.15 7.00£1.00 6.67+0.58 6.33+0.64
MRk sERel: 4.17+1.00° 4.17+1.00° 3.67+1.00° 3.00+1.15° 3.00+1.00°
EOME 22.67£2.00 2233+1.15 21.60+1.86 20.93+0.50 20.17+0.75
Fhitk 7.00£1.00°  7.00£1.00° 6.33£1.53% 5.67+0.58° 5.33+0.58°
L 8.33£1.15% 7.67£1.15° 7.60£1.04° 7.60+1.04° 6.83+1.44°
WHEEE 7334058 7.67+0.58  7.67£1.10  7.67+0.64  8.00+0.64
Wik 20.00+1.73  19.67+1.53 19.33+1.15 18.50£0.50 18.50+0.50
WHRRHL 2.83£1.00  2.83+0.58  3.00£0.58  3.33+0.58  3.83+0.29
LEATFS 80.83+5.02° 78.83+4.29 77.60+3.74° 74.33+1.80° 72.50+0.52°
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Effect of electron beam irradiation on nutritive and
cooking qualities of rice

Li Xiang, Guo Dongquan™, Chen Yuntang, Fan Jialin,

LU Xiaohua, Wang Juanjuan, Zhang Jianwei, Yang Baoan
(Isotope Institute Company, Limitted, Henan Academy of Science/Key Laboratory of Nuclear Agriculture,
Henan Academy of Science, Zhengzhou 450015, China)

Abstract: To further consummate and improve the theory about application of ionizing irradiation disinfection and
sterilization to stored-grain, rice samples were exposed to electron beam with dosage levels of 0, 0.83, 1.56, 2.30, 4.93
kGy to evaluate the effect of electron beam irradiation on nutritive quality, pasting property, cooking and eating qualities
of rice. The results showed that the protein content and amino acid composition of rice were not significantly influenced
by irradiation (p>0.05), fatty acid value and gel consistency raised while water absorption and swelling degree reduced
with the increasing irradiation dosage (p<0.05). No significant change in pasting temperature was observed between
irradiated and non-irradiated samples (p<0.05), but peak viscosity, breakdown, setback of rapid visco analyzer were
significantly decreased with dosage increasing (p<0.05). The cooking quality was significatnly lowered by irradiation
with the increasing dosage (p<0.05), and the cooked rice browned at 4.93 kGy dosage level. Thus, the adequate electron
beam irradiation dose for rice should be less than 2.30 kGy, and the best qualities of rice will be kept when irradiated
with 0.83 kGy. The experimental results can provide a theoretical evidence for the choice of irradiation dosage for the
application of low-energy electron beam irradiation in sterilization as well as insect disinfection of rice.

Key words: irradiation, nutrition, quality control, rice; pasting property, cooking and eating



