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Effects of Antioxidants on UV-B Susceptibility in Soybean
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To determine whether the enhanced UV-B causes oxidative stress, and to test the relationship between
plant growth response and biochemical defense response to UV-B, two soybean plants, Keunolkong, a
highly UV-B susceptible cultivar, and Danyeubkong, a less UV-B susceptible cultivar, were subjected to
the enhanced UV-B [daily dose : 0.06 {control) and 11.32 (enhanced UV-B) kJ m™ ; UV-Bg] for 3 weeks.
Contents of malondialdehyde and total carotenoid were increased in Keunolkong compared with Danyeub-
kong by UV-B. In control plants, ascorbate level of Danyeubkong was 3 times higher than that of Keu-
nolkong. The ratio of dehydroascorbate/ascorbate was highly increased in Keunolkong by UV-B. The ac-
tivities of antioxidative enzyme such as superoxide dismutase, ascorbate peroxidase, mono-
dehydroascorbate reductase and glutathione reductase were increased in both cultivars by UV-B. This
results indicate that enhanced UV-B caused oxidative stress in both two cultivars, especially in Keu-
nolkong. Susceptibility of two soybean cultivars to UV-B is closely related to the levels of antioxidants
such as carotenoid and ascorbate.
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Table 1. Average daily integral of UV-Bg:” during the irradiation period. The UV-B irradiation was con-
ducted for 6 hours daily (from 10:00 to 16:00 h)

Treatments Mean daily integral UV-Bge (kJ m™®)
Control 0.06
UV-B treatment 11.32

2 UV-Bgg : biologically effective UV-B radiation.
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Fig. 1. Effect of UV-B irradiation on dry weight of
whole plant of two soybean cultivars. Each
value is the mean of 4 plants and vertical
bar represents the standard error for the
mean. Statistically significant differences
between the means are indicated by "+ " (p
<0.05).
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ZAeAE 1 dRFE o838k} FGlycine max
{L.) Merrill] £33 24A17F 25C8 3 AbelollA] wolA
7 ¥, 500 g2 WY EN : P,Os : K,0 = 0.21 : 0.41 :
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Fig. 2. Effect of UV-B irradiation on malon-
dialdehyde (MDA) content of two soybean
cultivars. Each value is the mean of 6
plants and vertical bar represents the
standard error for the mean. Statistically
significant differences between the means
are indicated by " * " (p<0.05).
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Fig. 3. Effect of UV-B irradiation on total caro-
tenoid content of two soybean cultivars.
Each value is the mean of 4 plants and
vertical bar represents the standard error
for the mean. Statistically significant diff-
erences between the means are indicated
by " » " (p<0.05).
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Fig. 4. Effect of UV-B irradiation on the contents

of ascorbic acid (AsA) and dehydroascorbic
acid (DHA) of two soybean cultivars. Each
value is the mean of 4 plants and vertical
bar represents the standard error for the
mean. Statistically significant differences
between the means are indicated by "»"
(p<0.05).
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w2} cytochrome c2] ZHAE AsecllA ek v,
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(26.6 mM'em ')A 23 54} (Tanaka and
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Fig. 5. Effect of UV-B irradiation on activites of superoxide dismutase (SOD), ascorbate peroxidase (AP),
monodehydroascorbate reductase (MDHAR), dehydroascorbate reductase (DHAR), glutathione
reductase (GR) and guaiacol peroxidase (GP) of two soybean cultivars. Each value is the mean of 4
plants and vertical bar represents the standard error for the mean. Statistically significant diff-
erences between the means are indicated by " » " (p<0.05).
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Zk Al 94 HF UV-By G Ee UV-B ZAME
oA 11.32 kd m? o] g3, F-A e Fo) 4 0.06 kd m’
20]9]tHTable 1). UV-B 242 ZEE Bjrn3}
Murphy (1985)2] =l o) A4aksld, H-& 47 &
2229 of 35% Aol A A el =d3te UV-Bak]
Al

3779 UV-B 24 ¥ AEFHE 2AY 25, @
FEAA F 8% AAde AL g i, E2LF
e 40% A=) & FAE BYFig 1), F A=

Zk2] UV-Bell W&t k4] Apolrl Fo] vjehg o,
53] 9FL UV-Bol} vujzA Aol 4 e
Yehts ST Aol & AR ey
UV-Bi= A& A&l gleiA] &AAtAae] A o3
AzlrEd2E Aoyl AL BiFE glon, &
3] Ao FAAL A AEH 2o Wl E A k-3l
Brog ozl glci(Heath and Packer, 1968). &
Ay o)A = A ArE A5 9] MDA -2 e FollA
UV-Bel| &}§ ®igl= vehta] okgted, E2F A&
ok 25%9 ¥F F71E B vHFig. 2). $AHAEH A
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As Az o Aol e Aoz 543

Fig. 3-& UV-B FAld| 93} total carotenoid®] 3§}k
WEE el gl & AYelld 28T ddTd
v] ] total carotenoid 2§ §eko] 20% AL HL& A
2.2 vepted, UV-B Zatel] 93 2333 A9 2
& 02 27185} Carotenolde 3 Atshalgo
258 2AAE 238 FARELE gejA glon
(Foyer et al., 1994; Campos et al., 1991), F A Z
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43 ztolet Ae] Qle AoE F3E )

AsAe Y71 ed AU AR 59 A2 EH 2
8 AALE FAATA0, =+ H,0, 5)9) FE53} &
o3l A EAR 423 gled(Foyer et al.,
1994; Larson and Berenbaum, 1988), 4% A] &)
A AsA ¥ke] zolg} HAAEH 2 A A F
olote FHo] v ALE d#A ¢HKim et al.,
1996). ¥ A4 dgF] AsA FL ELF
3u] AE FL A2 vepgten], UV-B TAb 93
E-&F M= AsA o) oF 60%2] FAE B uhg,
DEFNME 10% A= Fasts FPE BAHFig
4). =3 DHA §3-S UV-B Z Aol o)) 5 A uj)Eofl 4
25 ZrlEeled, 53] 4T A o 30%2 F71E
2ol i, G FoME 15% A Z71E Bo, A
gtred 2o % A HEEF veldl= DHA/AsAS)
d]go] dgFuc E&FA =A F e
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o, ol & 753417171 98 AsAV} At E o= AR
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o, o] & ¥ AuiEzle] A Aolx AsA I F
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A3t ol2 el AtstxrEwH A0 S5 AZEHI 9
HKim et al., 1996). 4] &2 SOD, AP, MDHAR,
DHAR, GR 59| 343t a o o8 Auel A &
AAEE AASGe B FE 7MA3 9 cHElstner,
1982). & Ag 4 UV-B ZAtel o3 5+ AuiF 25
SODe BA Z71E xg+=dl(Fig. 5), UV-Bel 93] A
Jlol| superoxider} AAE I o]F FE3A17]7] 93
SOD9] #Aje] #7133 Aoz AluEch APY A
UV-B ZA}el 9|8 Zr13te Y¢S nyled, 53] &
2F oA 30% Ax9 71L& Ko, SODo o3 A
g H,0,8 F5347]7] 93te] AP9| o] F7Hd
Aoz Ag®Ech =§ GR} DHARS 48 UV-Bo
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g By} oj9} L FASIRL 9 B4 Frh= UV-
Bel 2|3 @444t A E I o] & F53A717] 93
Al B ApEtshy wrelub-ge] 243 Ao A
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a9tk
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UV-B A ejol| 2|3 DHA/AsAS u]§o] LT =2
Al Z7}8lg e}, SOD, AP, MDHAR, GR % 343l 5 4
2 AL = A FelA B Frlsle . getkad Uv-
B ZAle FellA 8444k Aol % Aty ~E4
25 doyle ALz Jeter, F AmFate] 3t
A Ftele 3Ar3lEalQl carotenoidy} AsA ¥t #
H gle ALz Atrdy.
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