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The effect of UV-B radiation on membrane lipid peroxidation and

mechanisms in broad bean leaves

CHEN Tuo"?, AN Li-Zhe'?, FENG Hu-Yuan?, YANG Jing-Hong”, WANG Xun-Ling?

(1. Cold and Arid Regions Environmental and Engineering Research Institute CAS , Lanzhou 730000 ,China; 2. College of
Life Laboratory Lanzhou University, Lanzhou 730000 ,China)

Abstract: The changes and mechanism of membrane lipids in the broad bean leaves exposed to 0(CK),
8.82k]/m* (T ) and 12. 6k]/m*(T,) of UV-B radiation were observed respectively. The results showed
that the contents of malonaldehyde (MDA) and H,0, were increased ,and that of index of unsaturated fatty
acid (JUFA) was decreased,lipoxygenase (ILOX) activity was enhanced and superoxide dismutase (SOD)
activity was slightly changed after UV-B radiation treatment. The diamine putrescine (Put),the polyamine
spermidine (Spd) and spermine (Spn) were accumulated in the broad bean leaves after 7 days of UV-B ra-
diation treatment and they were returned to normal after 21 days. Those results indicate that the membrane
lipid peroxidation catalyzed by LOX and caused by oxygen radiacals.play an important role in the damage
of the membrane structure. The changes of SOD activity and polyamine content in the broad bean leaves
may be an adaptive physiological response to the UV-B radiation treatment.
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Table 1 Effect of UV-B radiation on fatty acid composition in the membrane of broad bean leaves

Fatty acid composition (mol %)

Treatment Palmic Stearic (Oleic) Linoleic Linolenic IUFA*
(16:0) (18:0) (18:1) (18:2) (18:3)

CK 27.0342.0"" 1.87+0.4 4.7840. 1N 20.874+1.2* %  45.45+2.2* " 182. 88

T1 31.58+0.2% " 3.40+0.1%* 5.93+0. 1N 27.8940.9* 31.21+F1.17" 155. 34

T2 31.734+0.7N 3.824+0.7%~ 7.374+1.0%~ 33.07+£0.8*  24.07+0.2%" 145.72

x TUFA=[18:1 mol% + (18:2 mol %) X 2+ (18:3 mol% ) X 37X 100%. Asterisks indicate significant differences be-
tween the treatment ( % P<C0. 05, % % P<C0. 01; NSy significant with student z-test)
2 UV-B (nmol/g FW)

Table 2 Effect of UV-B radiation on polyamine contents

UV-B 7d UV-B 21d
Treatment
Put Spd Spn Put Spd Spn
CK 1340£62% 97. 804£23NS 10700+122* 931£58*~ 1754+48" 3316477
T1 26304+71" " 3924457 9340486~ 2970436 * 4664927 33304+ 89N
T2 50604103 " 107645288 2190049~ 32304+73" " 22545477 253071

Asterisks indicate significant differences between the treatment ( * P<J0.05; * % P<C0. 01; NSpo significant with stu-

dent z-test)
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