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Effect of UV-B on Fatty Acid Composition, Lipid Peroxidation and Polyamine in Kidney Bean
(Phaseolus vulgaris L.}, Hak Yoon Kim?*, Department of Environmental Studies, Keimyung University, Daegu
704-701, Korea. — To investigate the effects of UV-B on fatty acid composition lipid peroxidation and
biochemical defense responses of plant, kidney bean (Phaseolus vulgaris L.) was subjected to enhanced
UV-B irradiation [daily dose : 0.02.(No UV-B) and 11.36 (enhanced UV-B) kJ m” ; UV-Bg] for 3 weeks.
UV-B drastically inhibited both height and dry weight of kidney bean. The content of malondialde-
hyde significantly increased by about 50% after 3 weeks of UV-B irradiation. The ratio of unsaturated
to saturated fatty acids of kidney bean was increased by UV-B irradiation. Three major polyamines

of kidney bean leaves

: putrescine, spermidine and spermine, were observed. All of the polyamine

contents were increased with UV-B irradiation. These results suggested that enhanced UV-B radiation
caused oxidative stress on lipids and biochemical protection responses might be activated to prevent
from damaging effects of oxidative stress generated by UV-B irradiation. '

Key words — Fatty acid, kidney bean, malondialdehyde, polyamines, UV-B

M B

QEZ ug¥g A3 2L AH(UV-B; ultraviolet-B radia-
tion, 280~320 nm) Z7}7} A7k AFHA EA 2 o F5
i QItH14]. UV-BY] Zrb= AZ 9 ARyl oz} o

A e - Ak dAgge e dod. 53
UV-B 7l 384 9A, 2% 23, DNAY Fg#<
&4 ARHRAE 5 dodv, 8 FAEY £F 2L

5 7+
£ 2y gcHie) 45 AEA UV-Bol) gt &944 &
AT ol s AsAEY 29 shEAel AZIHT Y
{11]. ABe 7t 2225 AAEH 404 2 E
ghat7] g AslstA wolr|3E X1
superoxide dismutase 5-& ¥33 o %’r 3XE |
49} ascorbic acid9} glutathione S #& ’,\}32}%2‘4_5
o] #o{so] el AEA UM BA2E 20 o3 &
ARzt Y 2 dAH] £3e AT shEAol
ATH712]. 53] HEA 2o A& GA3A0 93 HA)
33 T HIEHH[7], 8- EdA UV-Bo o 44
A4 Zad M FANEY vgo] HiFE ZAeR 1
=o] glt}[12]. Polyamined & =3}EFZE A loH
A e AdAdst qA e Foste Aoz d4HA U
(18]. 53] 2&o} A2 e FA2EH A Ao o
AE A7t gFelA FE polyamined] s ZzHe=

*Corresponding author
Tel : +82-53-580-5918, Fax : +82-53-580-5385
E-mail : hykim@kmu.ac.kr

S 2 UEbTH8].

B d7e AT AES ol&35d UV-B7} @444 &
Aol & A AEHAE doy|ex A Aty &
gakaed] €A B39 7hsAel e AAT XA 7
23l Azl A 249 WIS A FAY o)g 7
71 A A5 Wol7]zE 2ANE] Yt s

M2 U w

BANE

7135 (Phaseolus vulgaris L) FA2 143 25T # 4
Boll A WolAlZl F, 1 kgo] WFFEN : POs : KO =
021 : 041 : 038)8 2 Ztag TEJ UIAA 5E3)
o AFVIFANM ASAAT AF/NAE Yo eee
(7A1~184])0] 28T, HH(18A] ~7A})o] 20T HOH, FE= F
of7F F3) 70+5%E FA 34t

UV-B XA

UV-B ZAHE Kim 5ol 98] 228 A918 24} 342
ARSI THIT). UV-B A A= 2t A+ 7 8719 &9
A% = (Toshiba sunlamp, FL 20 SE, Japan)Z TFA o] 91
o AYgMdnE UV-B (280~320 nm) g G®yt o]}
UV-C (200~280 nm) 99 % Ttz 97] oo
EA4g Fol= 013 mm F42] Mylar D ¥ §(DuPont Co.,
Wilmington, DE, USA)-& #Zo] Z+o} 313 nm o|5}e] #}9]
A& AATHLH, UV-B AT+ 013 mm FA9 cel-



lulose diacetate ¥ & (Cadillac Plastics Co., Baltimore, MD,
USA)E HZd 7o} 290 nm ©]3}9] 24 & A A A
FEL 179 18 n@sidod oF 7YFHH 19 647t
(103 ~16X)) A 353 UV-B 24} 282 #8590 2494
Bzel AEA e 124 L A8 Ao 230} 40 cmE f
ZIAZ e} UV-Be] Z =& 341 (MSR-7000, OptResearch
Co., Tokyo, Japan)2 Z743tal, Caldwelle] 2la) #A€
UV-Be] AE83 GF(UV-Bpe, biologically effective
UV-B)o.g #Hibste] vreh) rh4).

YHEE
3729 UVB A% ¥ 2 A28 6AAE 4880 2
2

5 % gude e

Malondialdehyde (MDA) &2F &3

MDA #%& Heath9} Packerd] o] wa} 1 g9 A 3
BAS AHAsA 6 mio] FFFE 2 opAF &, 20% tri-
chloroacetic acid$} 0.5% thiobarbituric acid® A7 &,
532 nms} 600 nmol o] FFEE ZAbel 1 GBS =

3 8HATHII.

Ascorbic acid ¥ glutathione & &3

ok 10 em’9) A 32EE A3t 10 mle] methaphos-
phoric acid 8o g #3353 Bolini} Bookd o ¢
8 93 ascorbic acid (AsA)9} Ab3}E el dehy-
droascorbic acid (DHA)9] &3S  =FsgoH3l
Glutathione 3%#& Law T9] W] uwl 93 gluta-
thione (GSH) & 4F3}¥ glutathione (GSSG)Y] %& 24

SHATH13).

Polyamine 24

Polyamine §#-2 1 g9l A 32AL AFH3IH 10 mle
0.5M HCIOE Yo} 53 %, Flores$} Galston9] W
w2} HPLC(Shimadzu LC-6A)E o] £-3lo] B3} t}17].

Fatty acid 24

oF 1 g9 HAZ AIEZE 40 ml9] ethyl etherd} EZE AR
A 10 mg9] tridecanoic acid (Ci30)E P 30T A 5417
T A& F, 0CAN 79t s534ch 559 A8E
Metcalfe 59 Wdo) wet #E8421 £ GC (Shimadzu
GCIA)E o83t E43uH15].

EEL - it

b A 7d 949 BF UV-Bye@ e Table 19 el
. A FE 002 K m?, UV-B A 7E 1136  m’2

Journal of Life Science 2006, Vol. 16. No. 3 523

Uetgten, UV-B A 7oA UV-Bee ZFEE Bjsrnt

Murphye] Edo} o3 Asd, ML 3T 25 &
35% 7+ Alo] Aol E@EE UV-B #o] 428 Ao 2

UERETH2].

£ A3 UV-Be 44T 489 4394 2 4%
st A A (chlorosis) & Yo7 RALE yeyth 357
o] UV-B A & 74 A oA g At 2%, €493
2 AEES 2AS ARE Table 20 YJeh)Ach 239
A% UV-B Al o8 o 2% J= Zaste Ao |
gByged, 498 € AESE 4 30% AE Ziade AL
2 velgt UV-BY 93 7hdF 459 4% #4e o
£ o] &3 357k9] UV-B (13.0 k] m” d7) Aol A <k 20%
o 47 ¢ AEF ZAE ¥ Dai 559 ARG 7
gl & Aog Yeigtol, Q0|2 43 UV-B (116
Km?d") 2AF AFA ok 60% AT gl B ARZE
Zag 1 A 1019 2R e FAE Yehldoh

NFL oY A BA2EH 2 =2HYL @ 24
& A A ABRAEYLE Yode AoE B
ATH6,711]. B3] BAuhe] FAHES XA AgrE
2o WzkslA) whgste FRoR A o1z B Ay
oA AQFHAE 2B MDA Feko] UV-B Al 93
ok 50% AT Z7bste A0 Uehgth(Table 3). o] A
E AR Ago] UV-BY HAZH FHYE Arain,
UV-B 24} 2717h 2% 4ol 48l2Ed 28 oA 1
2 A8 =X de) Faas} dojd AoE AgHT)

Ascorbate acid 9} glutathione® o8] £5F29 $H2E
Aol oa) A4E FYAL0, Ee HO, 5)9] 253
of #odle g A 2HA UTH6l LR AEAA
G ERY FF Aol FA2EH2 Y3} BS54

Table 1. Average daily integral of UV-Bs” during the irradi-
ation period. The UV-B irradiation was conducted
for 6 hours daily (from 10:00 to 16:00 h)

Treatments Mean daily integral UV-Bg (k] m?)
No UV-B 0.02
UV-B 11.36

JUV-Bgz : biologically effective UV-B radiation

Table 2. Effects of UV-B irradiation on growth parameters of
kidney bean plants

UV-B treatments

Parameters
No UV-B UV-B
Plant height, cm 311522 24.2+19
Leaf area, cm’ 42271253 2951£18.6'
Plant dry weight, g 25402 1.8:0.1°

Each value is mean+SE of 6 plants.
*represents significant difference at p <0.05.
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Table 3. Effects of UV-B irradiation on malondialdehyde (MDA), glutathione and ascorbic acid contents of kidney bean plants

MDA Ascorbic acid (ug em?) Glutathione (g cm?)
Treatment o

(vg 87) AsA DHA DHA/AsA GSH GSSG GSSG/GSH
No UV-B 35834 43+02 7.7+0.4 1.8405 47404 53+0.6 11205
UV-B 531445 35403 86104 2504 3704 6.0£0.5 16204

Each value is mean+SE of 4 plants.
‘represents significant difference at p (0.05.

AsA, ascorbic acid; DHA, dehydroascorbic acid; GSH, reduced glutathione ; GSSG, oxidized glutathione.

Table 4. Galactolipid fatty acid content and ratio of unsaturated to saturated (u/s) fatty acids of kidney bean plants

Galactolipid fatty acids (%) Ratio

Treatments
16:0 16:1 18:0 18:1 18:2 18:3 u/s
No UV-B 7.10 1.31 1.73 0.59 423 85.06 10.33
UV-B 8.31 1.18 1.87 0.56 4.76 83.34 8.83

Each value is meanzSE of 4 plants.

Table 5. Phospholipid fatty acid content and ratio of unsaturated to saturated (u/s) fatty acids of kidney bean plants

Phospholipid fatty acids (%) Ratio

Treatments
16:0 16:1 18:0 18:1 18:2 18:3 u/s
No UV-B 26.09 6.24 3.25 454 10.18 49.70 241
UV-B 2745 5.67 3.30 514 10.23 4821 2.25

Each value is mean#SE of 4 plants.
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Fig. 1. Effects of UV-B irradiation on polyamine levels in
kidney bean plants. Each value is meantSE of 4
plants.

*represents significant difference at p <0.05.
Put, putrescine; Spd, spermidine; Spm, spermine.
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