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ABSTRACT Three lipoxygenase isozymes in soybean
seeds are thought to be a major contributor to lipid
peroxidation and generation of free radicals which may
result in seed deterioration. This study was conducted to
get the basic information for changing lipoxygenase activity
during seed germination in lipoxygenase-lacking soybeans.
Fresh weight of soybean seedling of Jinpumkong 2 and
Taekwangkong increased more rapidly than that of
Jinpumkong. Hypocotyls of Jinpumkong and Jinpumkong 2
were longer and thicker than that of Taekwangkong. Type
I lipoxygenase activity (pH 9.0) in cotyledon of Jinpum-
kong lacking lipoxygenase-2, 3 showed higher than that of
Taekwangkong, and Type 1 lipoxygenase activity of two
cultivars decreased continually. On the other hand, Type II
lipoxygenase activity of Taekwangkong began to increase
continually two days after germination, reached to the
maximum between 4 days and 5 days, and began to
decrease continually five days after germination. Type I
and II lipoxygenase activity in hypocotyls was not detected
in all soybean cultivars.
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o th2 A 4789l n|EZ =0}, endoplasmic reticulum
(ER), 183 glyoxysomeso] lipoxygenase’} EAJ3tct=
7= HolA| ghstehal shglth(Song, 1987). d=3t F&
= 37] WA) 47 lipoxygenase S FA7F S E39)
ol 4 BHAE o] %o el BAo] Uehtel S} ot
she SOl Al 3747 olAtel BE FATAT U
et 81 tH(Christopher er al., 1970, 1972; Kato er
al., 1992). E£3t Hoj= A2 2 742 el Fejrp w5
T ol A g Tkl sHTH(Park, 1989). o3 A=
lipoxygenases= 3 7} lipoxygenase Ao} AZ(Ix1lx2ix3)
9] FHoJAE el Wotel IE lipoxygenaseS->
Az F4U9) lipoxygenase?} T E M, 57 H(isoelectric
point) WHo = F 4 vkl shgich(Park, 1989). Al F5
9] lipoxygenaseZ} g3 Fol A ohg HAFRR Fo] &
ofsh= E2Mol = lipoxygenase EAlo] Z7gtchyl sl o
(Holman, 1948; Ohta et al., 1986; Olias et al., 1990), ¥
of oF 2A o] lipoxygenase E/do] F7Hehe WAsHlctH
(Holman, 1948). 12|31 £4] wo} 24 %9t lipoxygenase
%’“0] o7} "Hokal skglout a4 AR A

o WA Zetgdch A g 8lu(hypodermis), E|
(ep1derm1s) 31§34 cidl(vascular bundle sheath)of]
Y8l 1= lipoxygenase(FE lipoxygenase-2)+= o} 2¢
WA 3 Fo] 27] dAlo] 3F ¢ 23 APt E3
thAtoll Tofdhs ARTE A Yol A theFet g dod
= AR 98-8 st k9K Vernooy-Gerritsen ef
al., 1983). Vernooy-Gerritsen et al.(1984)2 Ago|A ¥
of 19AFE 7TUHA o o2& E<t lipoxygenase-1(L-1)3}t
lipoxygenase-2(L-2)= A4 9% 2(parenchyma)?] A|EA
off 91:8 9tk st
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o} 27]19] lipoxygenase ¥/ 9] B|5:3 S 7b= Y(Guss
et al., 1968), &5(Anstis and Friend, 1974), ¥(Ohta ef al.,
1986), 5.2](Yabuuchi ef al., 1976)0] = H 5] SIth Anstis
& Friend(1974)= +3A £ 1048 459 72 5 &7 &
EollAE thge lipoxygenase B/do] UEFGD o FE oA
+ lipoxygenase %9 sz} Uepgtial sk¢ith Fo] ot
St F%oll pH 7.00014 4% 4 F-59] lipoxygenase-2
©} lipoxygenase-3(L-3) &4-& F71stal 535 dot 43} 7Y
Atojofl 2|7} =, whdof L-1 8448 ol 27|dl& &
A& HARRE dot F Al Fasi ol 7dES A
o] Yehr| gb=thar st¢icth(Hildebrand & Hymowitz,
1983). 18] 1! Peterman & Siedow(1985)%= pH 6.09)4 =
A3 BALE Hol 3 z7]de A% Aok siglch 8t
A9t Park er al.(1989)2 Fo] drolst= E<t L-1, L-2, L-3
Aol Aol A Fash W ot & 5U U A=
lipoxygenase & ¢j&47t FEHA E4S e
St olef Zrol Aol Ayt YAjskA] oF 4]
Y 210] th27] gEQd Mzpe] d4ts of b
oA At AHgiQl whHol S2to] Ats B AdEiol A Aket
Aol M +157] hRole}s s}3ickPeterman & Siedow,
1985). AL Ohta er al(1986) © SHo} 3270
lipoxygenase EHA4]-& dlo}stz] k& ZzLE T} 20u) o] A}o]
2+l 3lH I cycloheximidet= lipoxygenase 4% 715
oA stk 3t} Kato et al.(1992)2 L-29F L-30] 2o
H AF 1012 FFolA Tot F AgollA 3 7419 MR-
lipoxygenase-4(1.4), lipoxygenase-5(L-5), 12|31 lipoxygenase-6
(L-6)& 2°]& E& ol M3 A=nEIuE o] &3t
o] FAstE o & pHe 6.50]2 3ttt o2st Aoz
Hol F9] o} F lipoxygenase &2 F7he ofvn] EA
St 371A] Hl9] lipoxygenase % St &2 11 o|4ke] St
o] AL M ZE-& lipoxygenase2| Aoz H it

nehA 2 A= By gle 39 271 REARVIZE
5%t lipoxygenase 2/ W3tof tisfA= A7k obF vl
gt Aefol7] wiitol lipoxygenase7t 2o AEFF, &
2250} AL BTl lipoxygenase 4 WSHE B
HEsto] oroluy] ojstel AAlskch
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L-1, L-2, L-30] % Hojw AEZ23 (Il bl Ix2ix2ix3x3) 2
L-1, L2, L-30] ®% &8k elab(Lel Lyl Lx2Lx2Lx3Lx3)
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o gok WA $ro) AAE, ShIE dol, s A
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Lipoxygenase 49 =42 F & A& 0.5 gof Tris
buffer(0.06 M Tris, 0.015M CaCl,, 13% sucrose, pH 8.2)
10 & 7}3to] #2%3H & 15,000 rpm, 4ColA 158 &
ot 94 Eestel 1 AT 20 weof L1 71" Ee L2 7]
2 =g 20 mE A713LY spectrophotometer(Model
HP 8452A, USA)2] 235 nmolA] Type I(pH 9.0) E:
Type II(pH 7.0)2 30X, 60%, 9004 Zzt EYES =
Azttt Type 13} Type HQ] 713 &2 912 Hildebrand
(1991) Hhg o 2 FHEGLom, Type I 7| AL £74 5 nlo]
Tween20 0.65 m¢, 0.02% citric acid 1 mf, linoleic acid 500
mg2 go] 23t & o]of 0.2M borate buffer(pH 9.0)E
wo] linoleic acid =7} 2.57mMo] EEE ZAS & AL
g3tg o, Type I 7|2-& Z74 5 mlo] Tween20 0.65
mé, 0.02% citric acid 1 mé, linoleic acid 500 mgS do] o
Astat & o]of 0.1 M phosphate buffer(pH 7.0)& 4
linoleic acid %7} 2.53 mMo| HE & ZA3 & ALL3}
Atk

Carotene bleaching AL E4E ZXAIE 10 mge
0.01 M sodium phosphate buffer(pH 6.8) 1.0 méo] X[t &
4TCoA 7HE AojEdA HAstL 1 AFHE AHERTh
Acetone-8Hof| - carotene> A% wjnjrt gHEo] ALG-
519 o0 o]= oF 10 mg2] caroteneS 10 ml9] acetoned] =
o g4 Hejsiel oUX WS W AL AL,
EAUPH0 Kitamura(1987)2] B2 o]-gstiom L-1 A4
H 2212 10 mM linoleic acid 40 102} carotene-saturated
acetone 100 5 Z$F3E 0.05M boric buffer(pH 9.0) 1.0
meoll AR AHEl 200 wE Y2 ¥ 20T 20 60% 5
oF WX|3} 0.2 M sodium phosphate buffer(pH 6.8) 1.0
m-g gol 20T 2o 30& ¢ UA & A
L-2 Zojojx 3012 10 mM arachidonic acid 20 p<}
carotene-saturated acetone 50 S X EgF 0.2 M sodium
phosphate buffer(pH 6.8) 1.0 m{o]] A|& AMSH 20 W5 @
o & 20C 2o 38 Z¢F 52 & methanol 1.0 M
do] AAsgTh L-3 iy o £391L 10mM linoleic acid
50 w02} carotene-saturated acetone 50 S EFIF 0.2 M
sodium phosphate buffer(pH 6.8) 1.0 méo] A& A5 20

b
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WF Yol BUSGT 20T FLol 108 FI YA ¥
methanol 1.0 mE 21 AAst9c} Carotene bleaching &
A& spectrophotometer(Model Spectronic 1201 Milton Roy,

Japan)©} 452 nmollA] 602 ool Zakick.
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Fig. 1. Changes in fresh weight of seedlings (Top), hypocotyl
length (Middle), and hypocotyl thickness (Bottom) of
soybeans during germination.
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5ok egTol A9 WLW AAFL derpotes, 1ES
o A3

grotaby Z st Zo] ¥MIE 4T ANE By
(Fig. 1) ol 284A7I = AEZ W AFF237T e d-T3
] S23HA] S7HFA AR ot 3UA R E = IEFTH JNEF2
=7t Eﬂﬂiil‘/‘r F7hHe B=7t Weton ot 78R
AEZ AEF2359 shuiSe] dol7t efgFHet okt
el OM%‘ 5 opu & £ WsE AWEd Fig 13 2
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st Eo] FARL ol 3URRE = F7FEA Wk
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Fig. 2. Changes of Type 1 lipoxygenase (LOX) activity (pH
9.0) (Top) and Type II lipoxygenase activity (pH 7.0)
(Bottom) in cotyledon of soybeans during germi-
nation.
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gy e EANFYOMEY Woton HEFo] gFFHEL}
EUAE AEFFT2EE 4ol A9 dEhA et AET
£ Wk 74 Bete Bus Redgen, 43S Ty
F3} visg e ARE etk 1EF28 L woh 7
d F¢ A9 BAdo] YEhEA] 9kt Kato er al(1992)2
pH 9.09] linoleic acid 7|32 16A]7t2] B7|el 8A|7He] &

ZIAEHZE 99 59 28C &X oA L-2, 3 Ao E9 &AL
ZA%t A} ol 19R o)A 9LRA7ER] AAG oA A& L
2 gAol st £ A v AF¥FS e

Lipoxygenase 2] F< AFF AEFF25 9 Loty
2 A9 63 1l lipoxygenase &4 W3} Fig. 204 B
£ Hieb o] ot 1ARoA 24R7HA] A 73 10
lipoxygenase B41-& WEFo] BTt o2 ¥4 Le}
o ol 3URE AZFo| BT R} OF7F @A e
wtth. &3 I lipoxygenase 842 AEZZ 3} gfs-Fo] who}
3UARE F7sto] wol 4dAoll Al SUA Atol= i &
A& vEtiglen Wol sdAo A 79A Tt AETS &
ulatA EAo] ZrAsh vy e NEIwc AstA 7
A3tgch a8 AEF2TE AFYollA 79 1 lipoxygenase
g90] A9 Uehix] ggron] BAMSHE Uehial ekt
t}. Kato ef al.(1992)2 pH 9.09] linoleic acid 7] A2 164]
7ke] 718}k 8417t °L7]”‘5Hi 9 F<F 28T =04
L2, 3 2ol 39 $4E 24 27 ob 1974914 52
7R A& A F7rstg o ot AR A 9LA 7]
= A&siA Zdastdnir drk 2 A3 wol 344
3l o] ST ot F B0l ZAeHE e
Kato er al.(1992)9] 2119} ujatgick. oje} zro] 2]
o} z7]o] +& II lipoxygenase &4J¢| n|n]slA F7}s)=
AZ FA U AEE ‘T‘OHOI"C.' EA ALl Tofslr] #l5te
AEA BT AR FAHE o]of tigt A= AL 4
E5jojof 3 aai zrE,

Christopher ez al.(1970, 1972)2} Kato et al.(1992)
A7} wolshe SACIE A4 3 71 o)) ThE 59
H47F VERATHT 31900 Park(1989)% AojE A2 2
A el et skl gaola AETE s
o L-1, L-2, L-3¢] gHgo] Z+zt Apgo A Fashe W Eot
& 59 Bt A EE lipoxygenase 59 A7} HESHA &4
< UEPA ST 315 o]F A AAJE A= lipoxygenase
Z84EL 3 714 lipoxygenase Ao AlF(Ix, Ix2, Ix3)
9] fHAAEZ v dolel TRAH lipoxygenase 591 &
AEL Az FAUY lipoxygenase®t o] HThal s}
(Park, 1989). Holman(1948)-2 o} oF 2UA| lipoxygenase
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3t Fo] Wolsh= ¢ pH 7.0014 FH3 A9 FE2
Z7Vetal Es| 44t 79 Atolof Tzt
AL Hot F AL At st
(Hildebrand et al., 1983). 2 Aoz L-1 &AL o
F A% dastger L-29F L-39] #4423 4479 5Y
Atolo] Zth7} %o} Hildebrand et al.(1983)2] Z ol ul<
g AFE UEh it
TotaHyg F st Fo A2 {8 1 lipoxygenase &4 ®
3= 59 Fig. 33 Zth JEFF- wob 1440 HFFTE
o 25 B2 @44 YEY o ol 14 o)A 4L7
A A AL 494 o) Tl &0 AL YERY
A ookl WS YISt EiFF -2 ol 197 oA 244
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Fig. 3. Changes of Type I lipoxygenase (LOX) activity (pH
9.0) (Top) and Type II lipoxygenase activity (pH 7.0)
(Bottom) in hypocotyl of soybeans during germination.
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Aof EAsh= lipoxygenaseZ}t HolE|] Y= AR 7
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48 e 39 lipoxygenaseQl A= A& HEEojoF &
AOg AZErh o9 Ang T E o FAY
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