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st=d, 3718 f7149 AE FA BFHA Aa
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2 A%H F o]&HuH, superoxide—‘;j ThA] HoO2,
hydroxy radical(OH), Oz(singlet oxygen)Z W3},
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He WAL O A ALY AT oE I
g4, MELS U743 Iud, HEF 45 2
gttty By Ao, webd AW A
ZH(free radical) 9] A& JA e Rl AH
A8 FL3k
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2 Ay AgE skl gARAEE S
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Bokg wob e ol At AgselA A
W, £8, WFEAAZ/)(FTS system Inc US.A)°Y
A AZ, B4 (40-mesh)F 2 A8 FFEE 5gY
A5t 80% EtOH 100mlZ Helsted 297 A2l
A #2837 Wmz F5F F o] ¥HAS AW

HE2 SjAs] JASREY BHE BT A

o dz7el RS BTTS A T
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Ad AN FHE AT 555 A
NBT(Nitro Blue Tetrazolium) #{¥< o] &3t
SODEA S AASA. WHe8do] Eof e AY
AL 25Ce) & 2 F 2 AE AAFY B
TR YA ZAAZ F, EFIEAE o] &3ty
560nmoll A g o) FJEE FHsh SODEAA
& NBT 39A48&2 FAFAL.
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SODEA AAAAN Aol 2 AEE SODFH
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BollagS¢] Native discontinous polyacrylamide gel&
o] &3l FALoe] wAS RYIIHUP. ¥FA
# 249 acrylamide $EE 27 5% 10-15% %
o A7)9% $F8HLe 125mM Tris, %5mM glycine,
pH 882 AMEalAoH Arlds Ags A2 £
gel®] acrylamide’s = wet 2A3ATh HA719F F
AU SODEA band:= negative FAHS AHE3le] 7
Z39ch 28AE 50mM potassium phosphate, pH
70, 0625mM NBT-2HCI# 50mM potassium phosphate,
pH 70, 0lmM EDTA, 30mM L-methionine, 3mM
riboflavinoll 3083 2084 ztzt AAAN F AL |
of MA Ao TR 424 band7t YERS WA
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2. DPPH (1, 1-Diphenyl-2-picrylhydrazyl)* il
o|3t Akt A x4}

Yoshida 59 ®ol wet ZFA&Act 1ml
DPPH& (035mM DPPH Sol. in MeOH)$} A A
& vortexZ g4 £ ths A2A 108
7 Bx @ F 517nmol M FREE AT AZF
el A & iz S35 e A& (%)
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3. Thiobarbituric acid (TBA)¥d] Fx% AL
3} 34 A}
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o, S At BHA IH FHE 2= 247} 620% <%
585%2A4 ¥Ry & 4L HAth ¥W 844
A AgF M ‘;%% SODEA & A FalFelA
FAY FOoZA 116%2 Hliﬁhﬂ Ad T
(137%), A8 FQA2(157%), AE JAF(171%),

Ad £3A(181%)AN F3E T HEZTFE AR
2 33 (200%)Hth $& SODFA S H4ith $4
FZ50 ha SODEA L FH HIAY FHT
o] 566%2M M ¥ 48 JepideH, 34
AARA], xd°P4 A FAFA FHE T 566%,
535%, 515%2A Hl¥Fd ¥ 84< HYd ¥4
EHZ:?’-’] FA7H202%) Boe @ F3HF0] 155
02N IF FHRIYZ, A5 FSE A 2L
A Y F9 SODEA #2 35%, 60%, 65%ZA
10%9) o] ¥ 42 B2tk

SODE F&XEAE §3l ° iy
w2k KON HO:o ot 57 w3540 o
AoR 4¥A AP, SOD 5o)F A AU

Oz (superioxide) &

el e e e

)

Lo

&
o

o
2
ol
4
FN

e =2



26 - KI@E (Hed 1998)

Table 2. The effect of DPPH and TBA activity

Table 1. The effect of SOD activity test by MeOH extracts.

test by MeOH extracts.

SOD value

Leaves(%)

TBA(%)

Collected cultivar DPPH(%)

Seeds(%)

Collected cultivar

T T T T HEETT TR R RT TR HERT T R

ﬂﬁ%??%ﬂw%%%%ﬂ%ﬁﬁﬂ%%ﬂw%%%%&&?%?&&?%%%%ﬂﬁ&%@%ﬂ%%%wé%&ﬁ%@ﬂ
d@@%@#@ﬁ1%%i%ﬂf%%%%??%%%%ﬂﬂ%ﬂ%&%%@ﬂﬂ%%ﬂﬁ%%i%%%%Qﬂfﬂﬂ%%%?%

%%%%ﬁ%%%ﬁ%%%%%ﬁ%%%%%%%%%%%%%%%%%%%%%%%%%%%%ﬁ%%%%%%%ﬂ%%%iW
T ) T Mo o T o Ko o T T o T T T oo T T TATE O

T T T T T T T o T o T T ) e e T TR R T o R e TR R e e o TR R R R R R

13668328563882465526101085342650990
2229.—2232424535244123132222356445445
TR TR T T T HHMTTT R T < R R T T R

R R T B K- T T elo 50760 O T AR T T A B HO T T 00K oofE XX M54 < K A of 4
TE T ROT T T RE M RoHe B <R 7 (om0 3n BO M M- o] Hodp Re BT oT off R KO M I KORORT
Ao-4ndndn dodn e g 4e $n 30 S e S de S dn nir S e dede S o i ol s ol e g i a2k o e

R T T AT T R e o T o e e T T R T T R e o e e e TR R e o TR R R R R e

FOOWNOMINO HDO©N O N O 00 W N

S8 ES S =000 XS I A~ — =
23333406575501040401599
333343413332323233332

O 00, 00, 00 H O b=, A b LD, 00 LD O3 b, — 0 0, O LN O Oy N —
40632426691544614977535
NMOANFO N MM — N — AN AN — o - 2

P TR == T TR R TR TR PR T TR TR TR TR TR TR

0.05)

-

LSD

Mk PR TR ) TR TR R TR TR iR TR TR TR TR TR
{505 I AN B O <A O B 50 T KW RO X R O TR
B ok T T Wk B I In o RS T FARRN S
Annde 3o dna do dn dn o o S o ol o e Sn g e dn N S
T T o o T o o o T T o T el e o o T AT T O

0.05)

=

LSD




>
2

KCN# H:0» 2 AME3le] SODS) E£7F B4 S
sl 24 2229 SODEA0] L 2 BE

ofje
of
>
o
Sy
o
>
N
.y
i
oY
ox
ot
_V-L
w
o
)}
i
X,
L,
PNOWE > N
fo fo

Sy
-

3 Az g BIAY Fd AGZA
AFL Cu/ZnSOD, FeSODE 3ttt whalo],
gFzoM £38 2AFTL Cu/ZnSODE £33}
Aoy FeSODE EF3IA ¥ A0 Yeytt
(Fig. 1). HO01 25 AP S Jehll= SODE
A3A Frch wEkA T BHEAS HdZAAA
e ARAARZ SODolE= BEAgo] Auxoz
o E7h9 Cuw/ZnSODY}F Epeko] 2 FeSODE )
i, Ag UM FHE HAAHFNE FeSODE
ZAsA FE Aoz AZEHT HOo T EA4A
3 HEE FeSOD7} Cu/ZnSODETH © ek,
FeSODE HA 15mM HeOoll 2T BAJo] A
3 oA = A

TEAEL 9 thFAel Hdte] Cu/ZnSODE T
FeSODE &#3t2 e AF7F EF RoE ¥2A
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921}, Cu/ZnSOD9} FeSODE 7FAB MnSODE 7}
A YA = HoZ Hol AR A& SOD
AA G} FARE Ao AzEn, Ag GEFAA F
Ae AAZE CwzZnSOD THE FHF3lL e AL
2 Hold 7EANHNE SODAA Y A AL
Z AU o]y Ade Ad ggTelA F3
? ARF9 SoDEAFe] M R AFRE #ATL
AL Ao AzZtE

SoD&A el ¥ HAAF e SODY F/E £
A}t A3 (Fig. 2), FeSOD1, FeSOD2, Cu/ZnSODI,
Cu/ZnSOD27} EAJ8EE SODe FAdZF thAe
v A ged o E Az

weby SODF F HolHdd R EAEA @<
RO A5, AN e HAH e 54 &
< RO AZ4dd webA AAHA £FA 9
& 7} o] Fo|A7] Ao F7F FAEARS0] W
W3] o] FFE 7heel Ak

FeSOD

FeSOD
Cu/ZnSOD
Cu/znSOD

(a) (b)(c)
¥ M J

Y M J Y M J

Flg.1.SODsWtab&sdBamgodbdeddkaybemM,GnmodbcdeackwybeaKM),aﬂDawag
collected black soybean (J) seeds extracts. Gels were incubated in the SOD activity staining solutions
containing either 2mM KCN (a) or 1.5mM H,0.(b) and without the inhibitors (). Each samples (50ug) or total
pMdnwaeebchoptmmedinnmﬂemMmﬁoanacwhmbegeb.MMamwewmmﬁomdﬂw
stacking and separating gels were 5 and 15%, respectively
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FeSOD1

FeSOD2
Cu/ZnSOD1
Cu/ZnSOD2

Fig. 2. SODs of Borang collected balck Glycine. Total
protein samples (50ug) of plants extracts were
separated in nondenaturating polyacryamide gels
and SOD activity was stained by incubating the
gel in the staining solutions and illuminating the
gel under the light sourec as indicated in
of the separating gel was 10%.

2. DPPHY 3} TBARel| 9| & 3Habst SAIAA

|o

gatst 2489 71 M e B2 =]
Y A4 YA (reactive oxygen theory)©] 7Hg
HEAQA FE JFE AL ded 1 84S
Z4se W oeksith. TBAY uhg9o 249
EAe A AN AFHor EE A

%9

HEgozH AAE 844 malondi-aldehydeo)
MDA & &7t TBA 2847t S#=0 471 4
A g *—H T TAEAEI 37 g A= §2

‘%J skt S AAA A Yol
AAE free radical?} ¥H-3l+ thiol(SH)
ﬂ?}%%— \%% nucleophile®] EA|3h=H] DPPHH &
Fo] zte st oln QA S b
ste] AP E FHY 5 Utk HH 3 free radicalol
2l DPPHE dutd o8 3aksia| o] 24 o] 45
£ 313HEQld H71E £°l9¥ 517nm oA Fo] Az
7h ag,

2 AN E 71 el AHeE s WS TBAY
7 DPPHY & o|&-3te atstddg AR 55
Foll g 80% EtOH F&4¢] 33t 3345 HA
3 A= (Table 2) 9 7ot

DPPH®Y 3} TBAY| wa} XA 444 A3
Ao AHEE 55%9] F4 FEde met I
3} A&l zpol7t e AOZ Yyt

DPPHY (Mo A= 32%)dAE 9 A #
o, AMARAl, HEAA F38 @Z*%’J FZ90]
539%, 524%, 527%, 511%2X =
U A AN FHE AR Fe 1
2 Hlis}@ A Tal#(23%), A2 AN F(47%),
A AFE(70%), A5 %&4(70%). A8 &3
(96%)NM F38 AAZTY FEHL 10% v
e A A AAE A &S HA
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Table 3. Antioxidative activity test of selected extracts by DPPH methods

Concentration(mg/ml)

Collected name 1(%) 3(%) 5(%) (%) (%) CcV(%)  LsSD(0.05)
2 HEA 170 273 305 59.0 708 247 259

> AgE 6.6 273 389 68.7 725 126 139
S A 72 279 408 571 780 40 44
T F42 86 195 246 712 738 8.0 8.1
G gz 82 35.0 466 65.4 745 98 115
CV(%) 101 233 87 5.0 43

LSD(0.05) 248 164 8.1 83 8.1
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91%o°)8 2 ANAA BEA FoFeAM F3HE
AR RO ZZolo] 4363%, 4041%, 4012% E<& &
AN BET, AY TEF(98%), JHAI(132%)% 8
A9 FREol tﬂi%«l A% BI2%RUE %
o g4 g By

DPPHY # TBAHoIA 4744 Azl ZAs A
71 B AL B 39 HHA, HLE AL,

BoZ, HAPFAES Ause] AeEdl B2
WSWstE ZAKE A3 (Table 3) A8 FHES)
A% AdEEE ZHIAES A8 Al #9
Hoz Zlehe A%E veton NN, A2,
Bz HAE $AEY A% 3289 FES 27}
NAE A3t AR F7HEe) fHoR vl

—’"F% A 9 &l AV
A4 2 HzEd.
AF 5% 2 HxTY
= EHP %‘*&5}%‘%% AL YE Ao &

HoEd ols gutdog AEAHI 7MY e
HAZZE phenol] B2 53] FHFE] Bol T
= 227 Y ¢#F flavonods®] FEAEC] &
AR8ANE Jep) 7] gz Aztew SODH,
DPPHY TBAW Aol wa} gHitsl Jatel 2}
ol7} U= AL AMRHE 7)o 7 Aoz 47
U 2 9 M2d 77t Sl & Aoz A
Zhdth

Sop7t Z+&E Aol tig WAe] Aty =
A3y Lol 4FHT B2 WAHA
Ae Y8 A7 gdoz FHALA W
. Catalase, Peroxidase 5 WAla) & &9 ME
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