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Table 1 Effects of carbon ion beams irradiation on the quality characteristics of M1 generation perilla seeds

MEAl  HEA /gkg’ HEM/gkg' MKa/gkg'  Haigkg!  HEF4Egkg! B ke IKT3%
Groups Crude protein Lysine Crude ash Tannins Crude fiber Total sugar Moisture
CK 9.23+0.61 7.57+0.25 41.8+2.53 8.45+0.65 202.6+11.25 118.949.08 5.16+0.38
40 Gy 5.37+0.49° 6.224+0.29 49.5+5.16 8.76+0.37 193.0+23.34 134.6+12.05 5.7240.54
80 Gy 6.18+0.55* 6.244+0.86 48.8+7.23 8.62+0.32 190.3+19.86 138.5+24.61 5.494+0.22
120 Gy 6.35+0.98" 6.46+0.63 55.146.33° 8.49+0.78 188.7422.05 144.9+18.87* 5.5440.19

T 2 p<0.05;°, p<0.01 AR LR

\\\\\

Note: *, p<0.05; b p<0.01 vs. normal control group (CK).
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Fig. 1 Effects of carbon ion beams irradiation on the physic-chemical quality of M1 generation perilla-oil
*p<0.05, **p<0.01 vs. normal control group(CK)
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Table 2 Effects of carbon ion beams irradiation on the composition and content of saturated fatty acids of M1 generation

perilla-oil
Pl MR R/ %  Saturated fatty acids
Groups EAAEER Palmitic acid H R Lauric acid i JlEPR Stearic acid
CK 9.23+0.95 2.66+0.51 0.72+0.061
40Gy 5.37+0.58° 2.41+0.37 0.71£0.074
80 Gy 8.05+0.90 2.224+0.26 0.50+0.048"
120 Gy 9.18+0.49 2.09+0.43 0.22+0.032°

FE: % p<0.05; °, p<0.01 FHLLAS AL
Note: ?, p<0.05; °, p<0.01 vs. normal control group (CK).
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Table 3 Effects of carbon ion beams irradiation on the composition and content of unsaturated fatty acid of M1 generation

perilla-oil
Failpezi] ABAIHENIHR/% Unsaturated fatty acid
Groups KR Linolenic acid JHER  Oleic acid WyMER  Linoleic acid
CK 58.26+6.28 18.14+1.58 13.69+6.43
40 Gy 59.81+4.95 19.41+5.62 14.41+£3.35
80 Gy 53.86+7.63% 22.55+4.37% 13.59+8.46
120 Gy 52.89+1.82% 23.56+6.69" 13.97+4.52

VE: ° p<0.05 AHELATHEZH . Note: ®, p<0.05 vs. normal control group (CK).
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Effects of carbon ion beams irradiation on

the quality characteristics and physic-chemical quality of perilla-oil

WU Zhenhua'***  WANG Xinyu' XUE Lingui® TAN Yong® NIU Bingtao®
ZHAO Xu® XU Junquan’ ZHANG Hong'*® WANG Zhenhua'**
!(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

%(Key Laboratory of Heavy lon Radiation Biology and Medicine of Chinese Academy of Sciences, Lanzhou 730000, China)

3(Key Laboratory of Heavy lon Radiation Medicine of Gansu Province, Lanzhou 730000, China)
“(Institute of Cell Biology, School of Life Science, Lanzhou University, Lanzhou 730000, China)
3(The School of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730000, China)
8(College of Pharmaceutical, Shihezi University, Shihezi 832002, China)

ABSTRACT The dry seeds of perillafrutescens(L.) were irradiated with'?’C®" ion beams with a dose of 0, 40, 80,

and 120 Gy, respectively, at a dose rate of 4 Gy/min generated from the Heavy Ion Research Facility in Lanzhou

(HIRFL). The results showed that M1 generation quality characteristics of perilla seeds had some changes after

irradiation with '2C®" ion beams, such as crude protein yields decreasing while total sugar content increased. The

iodine value decreased while the saponification value increased, but the acid value, peroxide value and colour of

perilla-oil had little change. Furthermore, these findings suggested that carbon ion beam irradiation increased the

contents of oleic acid, and decreased the contents of palmitic acid, lauric acid, stearic acid and linolenic acid, but

hardly affected the contents of linoleic acid. All these data suggest that '?C®" ion beam irradiation could increase the

"degrees of unsaturation" of perilla-oil to improve its quality, although it had little effect on the physic-chemical

quality of first generation perilla-oil.

KEYWORDS Perilla-oil, Carbon ion beams, Quality, Irradiation
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