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Effect of UV — C Treatment on Fatty Acid Oxidation and
Antimicrobial Activities of Rice

Liu Xia Xu Li’nan Chen Yuanyuan Zhang Yibin Wang Wei Li Xihong
(College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin 300457 , China)

Abstract; Effect of UV — C treatment on rice ageing, especially fatty acid oxidation and antimicrobial
activities during storage was investigated. The rice was irradiated at ultraviolet of 4 W/m® exposure
intensity for 0, 10, 30 and 60 min, and then exposed or unexposed. The control rice was 0 min
exposure. The changes of activities lipoxygenase-3 (LOX-3), which was the key enzyme of resulting in
the rice aging, and malondialdehyde ( MDA ) of fatty acid oxidation metabolism products, the amount of
microorganisms, respiration rate and the permeability of membrane, were researched for illuminating
effect of UV — C treatment on rice ageing and obtaining optimal processing parameter. The results showed
that UV — C could inhibit LOX-3 activity, and reduce the content of MDA. Among the samples, content
of MDA of 30 min irradiating time and unexposed to air was shaved up the most to 62. 78% , but the
content of MDA of 60 min irradiating time and unexposed to air was slightly increased. In addition,
exposed to air immediately could delay effect of UV — C treatment. The content of MDA of exposed to air
immediately was steadily reducing and the rate of change was lesser. Similar change rule was found out
including the change of the total number of microorganisms, breathing intensity, cell membrane
permeability. The result indicated that treatment of 4 W/m” exposure intensity for 30 min and unexposed
to air could effectively inhibit fatty acid oxidation and antimicrobial activities of rice, delay rice aging and
improve rice quality and effect of preservation.
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Fig. 1  Concentration of rice MDA after UV — C treatment
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Fig.3 Conductlvny of rice after UV — C treatment

©° —_
(=} (=]

9%/ ps.(cm-g)”'
3

wn
<

0(CK)

3 HRiE

K UV — C 0 RORFEAT BRI B A8 Al LAREAIRA



b 2

XIHE &F ¢ Sl B AN ROK IR s TR A1 B TR 2 W g ) R 4%

171

F T ROK R &F (1 LOX-3 1 1, {5 /2 BRI B 0] ot
60 minj5 A YN 2 B EW . R 60 min
7. VB S A B R A ARG A 0 L B A A
59 B 7 TG DR DL B (EE LA 34 45 30 min AR EAL
B

RO M5 P P R R ol A 0 A A I
JE AR5 20 5 o P T T 4 R R B e R
I, UV = C 7 ROR AR 6 5 A v BE AT R0 45 15 117 1R 4
AR R P B, 3 F 30 min S B Y b 3 4R R
B 7.2 k)/m’ ek B B A LR A R

FET A AR 1 S 1,30 min AR B Y b B 7R 9
s % x W

1 Kenta Shirasawa, Yoshinobu Takeuchi, Takeshi Ebitani, et al. Identivication of gene for rice ( Oryza sativa) seed lipoxygenase-3
involved in the generation of stale flavor and development of SNP markers for lipoxygenase-3 deficiency [ J]. Breeding Science,
2008, 58(2): 169 ~176.

2 Khor HT, Tan N H, Chua C L. Lipase-catalyzed hydrolysis of palm oil[ J]. Journal of the American Oil Chemists Society, 1986,
63(4) : 538 ~540.

3 Fomuso L B, Akoh C. Structured lipids: lipad-catalysed interesterification of tricaproin and trilinolein[ J]. Journal of the American
Oil Chemists Society, 1998, 75(3) : 405 ~410.

4 BN X0 R RORAE PRk AN AR R AR R LT ] RO LA AR, 2009, 40(5) : 136 ~138.

Hu Jian,Liu Qiaoyu, Zhao Siming. Distribution of bacteria and mould in the rice production line [ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2009, 40(5) : 136 ~138. (in Chinese)

5 Gonz Lez-Aguilar G A, Wang C Y, Butaet ] G, et al. Use of UV-C irradiation to prevent decay and maintain postharvest quality of
ripe Tommy Atkins mangoes [ J]. International Journal of Food Science & Technology, 2001, 36(7) : 767 ~773.

6 Maharaj R, Arul J, Nadeau P. Effect of phytochemical treatment in the preservation of fresh tomato ( Lycopersicon esculentum cv
Capello) by delaying senescence [J]. Postharvest Biology and Technology, 1999, 15(1); 13 ~23.

7 JEARA, BRI AR SR SR A S T 4 B R R B [T ], &R S kB Ik, 2011,37(3) 1230 ~233.
Zhou Chunmei, Wang Xin, Liu Baolin, et al. The effect of UV-C irradiation duration on shelf- life quality of postharvest white
hypsizygus marmoreus during passive MAP [J]. Food and Fermentation Industries, 2011, 37(3): 230 ~233. (in Chinese)

8 LR, BN, PR A A5 IR SR AL BEXS 45 RS SBR[ ], Al HLARAE 4R, 2010, 41(2) : 108 ~111.

Jiang Tianjia, Lu Xianying, Jiang Zhenhui, et al. Effect of UV-C treatment on post-harvest storage quality of shiitake mushrooms
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2010, 41(2): 108 ~111. (in Chinese)

9 Bt FWE, TIPS SR 5 AR AL BN A A BUR SE AR SRR KA BRAR R [T] . B LA ARRHE K22 AR, 2011,
39(8) . 148 ~152.

Yang Hua, Yin Ming’ an, Yu Qiaoping, et al. Effects of UV-C on ox horn pepper fruit shelf-life and its pos-t harvest physiology
mechanism [ J]. Journal of Northwest A&F University, 2011, 39(8) : 148 ~152. (in Chinese)
10 ZREGIS ERUR. AN [R5 e J 5 55 Dk B AR XRS5 i J5 A A i sZmi [T ). vh E AR R 22440, 2001, 6(1) : 68 ~73.
Rong Ruifen, Feng Shuangqging. Effect of UV-C light irradiation on ripening and disease infection of postharvest tomato [J].
Journal of China Agricultural University, 2001, 6(1): 68 ~73. (in Chinese)

11 Stevens C, Khan V A, Lu J Y, et al. The germicidal and hermetic effects of UV-C light on reducing brown rot disease and yeast
microflora of peaches [ J]. Crop Protection, 1998, 17(1) . 75 ~ 84.

12 Akio Kikuchi, Keisuke Kitamura. Simple and rapid carotene bleaching test for the detection of lipoxygenase isozymes in soybean
seeds [ J]. Japanese Journal of Breeding, 1987, 37. 10 ~ 16.

13 BRIEEGBRRE, ERE . YA SR EOR (M) W I TREABOR AL, 1994.

14 GB 4789.2—2010 & M@ 2 E KR £MMAYFRR B S8 E[S]. 2010.

15 OREL,AULR G RER F. T BN R B S 2R BB AT ()], T E R EE iz, 2010, 26(7) @ 64 ~67.

Zhu Hong, Li Hongmin, Zhang Aijun, et al. Changes of respiratory intensity and quality of sweet potato during storage [ J].
Chinese Agricultural Science Bulletin, 2010, 26(7) : 64 ~67. (in Chinese)
16 ZERVE, £ 22 WER. ARGERUAS M TREK G BRI [T ]. AL k8, 2007, 36(4) : 39 ~41.
Li Hongyang, Wang Ruolan, Hu Lianrong. Study on quality change of brown rice under different storage conditions [ J]. Grain
Storage, 2007, 36(4) : 39 ~41. (in Chinese)

17 Yasuhiro Suzuki, Kazuo Ise, Li Chengyun, et al. Matsukura Volatile components in stored rice [ Oryza sativa L. ] of varieties
with and without lipoxygenase-3 in seeds [ J]. Journal of Agricultural and Food Chemistry, 1999, 47(3). 1119 ~1 124.

18 Wu Yuejin, Wu Xianshan, Sheng Zonghai, et al. Innovation of endurable storage germ plasm of rice and study of relevant

techniques [ J]. Grain Storage, 2005, 34(1) . 17 ~20.

19 Tang Qingfeng, Zhang Ying, Liu Binmei,et al. Study on the relationship between lipoxygenase-3 and characteristic of resisting

storage insects of rice grain [ J]. Journal of Food, Agriculture & Environment, 2009, 7(3 ~4) . 334 ~338.

20 Zhang Ying, Yu Zengliang, Lu Yixuan, et al. Effect of the absence of lipoxygenase isoenzymes on the storage characteristics of

rice grain [ J]. Journal of Stored Products Research, 2007, 43(1) . 87 ~91.

21 R KIS, L. AR A0 RGE T AR E A B AR AT E ARG A [T ], P DRl A= 4R, 2008, 22(2) : 160.

Zhou Xianqging, Zhang Yurong, Wang Feng. Changes of cell membrane permeability, membrane lipid peroxidation and
antioxidation enzym activities during paddy storage [ J]. Journal of the Chinese Cereals and oils Association, 2008, 22(2) : 160.

(in Chinese)



