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Abstract

This study was carries out to analyzed the antioxidant activities of extracts extrated from soybean and small black
bean for the development of functional materials. Yields of hot-water and ethanol extracts were higher in the soybean
than small black bea, and yields of hot-water extracts were higher than ethanol extracts. Total phenol contents
were 26.22 mg/g in the ethanol extracts from small black bean, and were higher than those in the soybean extracts.
Total flavonoid contents were 30.52 mg/g of hot-water extracts from small black bean. The EDA values were
increased by the increase of extract concentrations and were high in the hot-water and ethanol extracts from bean
and small black bean The EDA values was high in the extracts of small black bean from low concentrations.
The SOD-like activity of hot-water and ethanol extracts from small black bean was higher than those of soybean
extracts. The SOD-like activity was 73% 62% of the hot-water and ethanol extracts from small black bean in
10 ml/mL extract concentration, respectably. The nitrite scavenging ability was high extracts from soybean was
47.60% in pH 1.2, Those of hot-water extracts were higher than in ethanol extracts in 10 ml/mL extract concentration.
The xanthine oxidase inhibitory activities were increased by the increase of extract concentrations and were high
in ethanol extracts from small black bean of low concentration. The xanthine oxidase inhibitory activities was hot-water
extracts from soybean were higher than 5 ml/mL extract concentration than those of other extracts. The inhibitory
activities of tyrosinase were increased by increase of extract concentrations and were high each other 42.05%,
45.67% of hot-water and ethanol extracts from small black bean in 10 ml/mL extract concentration. Reducing power
was increased by increase of extract concentrations in extracts of small black bean, and were high more than double
in hot-water and ethanol from small black bean than extracts of soybean.

Key words : soybean, black food, polyphenol, flavonoid, antioxidant activity
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AANE Fofl FHrE o e A, dt, aes), gdelA,
AT 5 vhdst 7154 Al B3 524 HeA
A, o] FolA FAkst w2 AW Y =3l
ARlo] He Z+F &4 ASEA Y ¥h-S AT 2 JAA|
Athe 71-o] WAl we} g BRE 1 AL
AFS A B o] 2k ATHS).

A5G| o] He v o] ALEZ A7} Hol
we} 3, AR, F7, FF7F 7HAAL = phytochemical
o] A zA 7)ol B0l ZoAA HAok A=A A%
© ZXH hyenolic compound, alkaloids, terpenes, steroids,
carotene 5-°] tHEZQ] BA| 7154 EHEA dHAL A
om, 0|59 754 ¢ £33V AT AR ¢
A5 E5H} 22 A Y 2RIAL 25 o] Al HreA]
L UATH6). F(leguminosae)®l &3t= HEwol &= F
Flegumes)= AW} DAY Z o] &5= UFF} %
T, 2oL Agre] Wil grstE Yo o] 8=

>

© s AEA AFITHT).

Y (Glyein max Merril)= $-2UEFE H £33 FHolA
ol Al QAL AFEE T8 AE Ao, T=9
AFHE 7 Sy AlEEelAl AR, T T
oheksh A5 e Sl FEdos Pl TSk
7hAo] A”E 57o] ATk®). Al FHE= T
FFo| S7bske W 8BS Srbstal l=H| 2000
o) M9t7] 7HE o] A dsdtdeolE Bt a0t
Sl Solual e AL 17 El tigk #4lo] =of
7 MRS o] B Fo} Tt AlES AR Q14
SHAl E07] W Ze]th9). TSl galactomannan 3 E] Q]
T84 Aol dfi7t T HE WFo] T peptide,
globulins, isoflavone, saponin 5 2] I A Fo| 75 o]
ATH10). vk o}yl phytoestrogen?] isoflavone ] 2]
genistein, daidzein 2] -3 A& 24& T3t
Romw, 4A¥ daEd F 7%/do] et g =
HollA] 275319 Hte 2 T HHE 7K + e
o] ohekstAl ATE A Ak(1L).

Aol S-S Rhynchosia Nulubilis®- 2, °FF &
AMEEgIE ek FeoldS =904 Ay 2 4
of Fthal ¢elA om, HEMN ES} o] AFEES Ui
SHrslal 2ol 1¥GT GRS o Weta s}
FOESS AN Bk ol Fwold FEES A
S44-go] Hoju PAEeS Fxlate] Ao X5
AHEE O] fktk(12). H2 Fieold T d= glycitein?t
anthocynin 3¢l 330 U= cyanidin-3-glucoside> &
Akt o] ol {9 A7 Aghe] ot} X 5ol a3
7F e AoE gEA Jom, =HFHT o] ol

e off
ol <X

Lo o

[e)

dl

FHskL A oAt 2 Ao o] Erh= Bavt
ATH13). FFolTS =214 A=

A A Jom, kg FAL UlFe} YR WA A
A Zpel7F flon Fajol FEAlOP MAE JHA A e
570 3UTh(14).

B AT NE TS} eolBY G5 L oBE 2
B0 & BoE7 BehRicols P L FEE Fwo
e gae FYL vla - B BT 2 FieolBol
154 AFRAZAS) AU A8 mEd 20t 429
WA Ao e A7 7IZARE AFFaA o,

[ =13~F|
o -

=2
Hl
.0

N =2

2 Aol AHR tiFe} Aeel T2 2012 B AE
ol =83k Aoz Bt F& A A AL, AR A
T Ao AZx T E7|(HMF-3000S, Hanil, Inchen,
Korea) & AH231] 120 mesh® E45t] A 82 ARl

F&89 M=

A5 F2ES Tk FEolF B 7 50 g 100
ake 32 ZHFE 247 718k 3 85°Col| A 3417 2t
BF FE8IGATE o] HPE 33] WhE FE3F 7] F29
& olgjate] Az E BE FEEL 2 AR 50
g0l 100122 70% olEre-S Zk2t 7Kgk 3 60 CAlA] 341
et FE319, o] L 33 WHE FE3)e] Bzl 2zt
o FEoe clntstel Azt 4 FEUe NA4ZF
1 5% 7|(R-210, Buchi, Frawil, Swizerland) 2 7 ¢a5 2
52712 7](FD5510SPT, Tishin, Gyeonggi, Korea)S A&}
of 54 7Axdo 7+ 2289 NN8S AxsGh

& Eo|dHs st

£ ¥5 %2 Folin-Denis®] (159 @} 74 5%
E AEE 10 mgmLEsEE S/ 59 v 02 mLE
Algde st FHRTE 718 2 mLE ¥ $ o7
0.2 mL Folin-ciocalteu’s phenol reagentE %|7}s}e] & &3
gk & 337F Ao AT B S| 37 F Na,COs
2318 04 mLE 7tk EFstal SHTE sk
4 mLE YR § AoA M7 Aste] FE3E=A
(Hitachi UV-2001, Tokyo, Japan)E ©]-83}< 725 nmol| A
FBEE S h olw T ZE]ulE 2 tannic acid
(Sigma Chemical Co., St. Louis, MO, USA)S o]-&3}o] 2HA
g FEFACZRE ST

& golEwol= &
ZER o= S Moreno R (16)90 <J3l S35
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th &, 79 Fwold FE9 0.1 mLE FHAste] 10%
aluminum nitrate®} 1 M potassium acetate S gH-7-3H= 80%
ethanol 4.3 mLol| &3] ALox 4087+ A 3 &
415 imolA] TP TS 2AY & SR o|E Ao
quercetin®. 2 A3+ HEAS o] &alo] ks A=Ekg]eh

HABoS &Y

7} 3559 3255 (EDA : electron donating ability)
< Blois 5(17)¢] &gt Wl F3t 7t A5 DPPH
(1,1-diphenyl-2-picrylhydrazyl)oll W3t HA}Fo] G ZH

Age glEs ST F, 4 FEES FEEE

A Z3F AlE 2 mLe] 0.2 mM DPPH €9 1 mLE 7}38ta,
10237F E7|=2 94 g & 37TCdA 30T7} uLS-A) 7]
= ©°] ¥EHE T.?—#E—%%Eﬁ](}htacm UV-2001,

Tokyo, Japan)S AF&-814 517 nmolA EF =S =459
th 72t FE2E AT AR W7 A 3o =
AFolE %= YERH A

SOD ®AIEtY &3

7y &89 SOD FAFEA £ Marklund 5(18)°]
g3l W ol whe} hydrogen peroxide(H,0,) 2 A7) =
HH-S-S Sl Sl pyrogallol2] A #S =73l SOD
Ao E JEMSYE & 94485 =9 AE 02 mLol pH
8.5%! tris-HCI buffer(50 mM tris [hydroxymethyl] amino-
methane and 10 mM EDTA) 3 mL2} 7.2 mM pyrogallol
02 mLE 7139t 28 ge 25Tl A] 1087 vHe-A)71

< 1 N HCl 0.1 mLZ ¥H-3-& AAAZ] T 420 nmol| 4]
%%E% S5tk SOD FAF 3L 7ok F-37H
Atol] F3% AtolE WMEEE YERUT

ofEMe] a5 £

7t 259 ol AATE
o we} o5 o] S35k 5, 1 mM2] NaNO, &%)
2mLol Zt T2 A8 1 mLE D7}0}L, o}7]e] 0.1 N
HCl (pH 12)7} 0.1 M 74t 958018 ALg-3he] uke-&
Aol pHE Z}7} 1.2, 30208 243 & wks-golo] Ryl=
10 mLZ stk 28]a 37Tl 1417 5ot vhg-AA
AL HiglS | mLA FHsla 7)o 2% acetic acid 5
mLE 7} U5 griess reagent 04 mLE 7Fsko] SRR
o} 2% g AL 1587 XA F, FFREET
A A&l 520 nmoll A FREE ZAste] AEsHe
ofE Ao HWES(E YERNATE FAIHL griess

Kato 5(19)¢] a3+ ¥y

reagent Al S/ 04 mLE 7}ste] 22 WPHo R 519
T} pH 12614 FE2E9] ¥ °ﬂ 2 oAt AATE
1 mM2] NaNO, £} 1mL°ﬂ F5(0.625, 1.25, 2.5, 5.0,

10 mg/mL)9] Z} &5 7}0}51 o 7] 0.1 N HCl=

815] 2] A21H A3Z (2014)

Xanthine oxidase X3l &4 =3

7} 25-2] xanthine oxidase A3l Z4-S Stripe} Corte
07} gk ol weh ST Z2F AlE-89 0.1 mLe}
0.1 M potassium phosphate buffer(pH 7.5) 0.6 mLol| xanthine
2 mM)= =21 712 02 mLE 77} xanthine oxidase
(0.2 unit/mL) 0.1 mLE 7}5}] 37°CollA] 583 vH-g-A17]
% 1 NHCl 1 mLE 713l REg-S F3AIZ] the ¥H3-
Zol] AAH uric acid®] %2 292 nmolA SHEE
%At} Xanthine oxidase A3l &4 A 5849 7
TN §3E A8S %= YRS gz
ascorbic acidE 7}t 919 WMoz ZA3IATh
Tyrosinase X5l &4 =3

Tyrosinase *| 3l 23 %7‘3% Yagi 5(21)2] B3 ol
w2} 438Gt "= 0.175 M sodium phosphate
buffer(pH 6.8) 0.5 mLo] 10 mM L-DOPAE =21 7|2 A
02 mL ¥ AE89 01 mLY EFH mushroom
tyrosinase(110U/mL) 0.2 mLS #7}ste] 25Col| A 283t
H-SA| A ¥Hg-9 ol AJ2d%E DOPA chromeS 475 nmof|A]
=743k h. Tyrosinase A3 242 Al 88249 X7t
FA7MEe §3E 4SS %= YERQITh g2
A7vste] 9o WMo g ZAs AT

ascorbic acidE

BelE =3

182 Wong 5(22)9] W& 4 Wit 343
Atk 72 FEE2 2889 0.5 mLe] 0.2 M phosphate
buffer(pH 6.6) 1 mL%} 1% potassium ferricyanide 1 mLE
e o & E£3kal 50TolA 307 vESAIZ] & A2
° 2 YZAIA 10% TCAEY 1 mLE ¥ Th 1023F
W23k ©] F 0.5 mLE FHd SF5 1 mLot 0.1%
FeCl; 0.5 mLE 7}3F & 700 nmol|l Al S =S =435
. J)Z7 S Z BHT(butylated hydroxy toluene)E A}-8-3}

¢

YA F 33] o] W AAJste] A
aA3= Toirisimf—% A= el ok Ao folA
< 774317] 913ke] SPSS Ver. 18.0(SPSS Inc., Chicago,
IL, USA)S ]85}l ANOVA(Analysis of Varience) testS
AAIske] freAde] = 8-, p<0.05 G4 Duncan’s

multiple range testS 2 A]E}F$3 T
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o
ol = ke 5783 A= Table 13} 234
o ol G B odgE FEE] FE2 47 2807%,

Table 1. Extract yield, polyphenol and flavonoid contents of
extracts from soybean and small black bean

Samples1> Hot-water extracts Ethanol extracts
, SE 28.07+0.00™ 1691:0.00"
Extract Yield (%) ) b
SBE 18.07+0.00 11.76+0.00
Petyenel. g SE 21.56+0.92° 22.89+025°

olyphenol (m,
o : SBE 23.010.36" 26.22+1.02°
_ SE 2095225 470030°
Flavonoid (mg/g)

SBE 30.52+0.76" 8.790.51"

"The experimental samples are as follows SE : Soybean extract, SBE : Small black
bean extract.

PAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

mg/g¥} 2622 mg/gl & FrolF FEEO] T FEEH
o} 22 uE o] =itk hFs} FHipolF FEEY =
YHE TS A5 FEZERT oEL FZEA tda

ZF o= =R Z17F 2095 mg/g} 4.70 mg/go] XA
a1, FwolEd €54 2 g FEENA = 30.52 mg/gH
8.79 mg/gl E FwolF FEEO| UF FEEETG =2
ZetHolE S HYoH, T} FHwolF FE=
BT G5 FEEAA SR o= ko] Eith
Sa 5(23)9] Aol i FHEolF F HeEddE
S BN Ay F2 Y, FAAA, T2 & To=
2 FFS HYon, € FEEEY e FEE
A F BEsEEe] 22 TS UERIh oju FEol
T gitsl o] F2 FoolA e o, F #lsA
SREE T2 FIA Yehe= Zlo] A2 dxjehe 3o

-

2 Ho} el

ofN

ujo] 3 BAL F HEAETE)
oJgt JEFo g FAgt} FefRiso|Ee WA ES
st AFoE AYF, ANAF FE

Ao M G52 i) B3}, & gelzr)y, & 95
3,3 nEst T Al % A FoE dEA 3
ksl Ay e Ao R Hi4)5al Ut

o2

41

HAIZ s

oo} Fwolge] E4 9 dehs FEE gits &
4 A5 =434 F=¥ DPPH (1,1-diphenyl-2-picryl
hydrazyl)oll t$t HA}F5S 543 A= Table 29}
Zoth 5} Fwold €5 FEEY AATAsS F
7t S71el whEh S71sk Al (p<0.05), € FE= 10
mg/mL FEA FEolF FEE0] 73.05%, T F=E
0] 57.70% 2] AA}F TS B A, 2721 ascorbic acid
76.53% % FTo|F FEEL HFT< ascorbic acid T
F2 WA TE Btk ES 5 mgmL FX004 FHieol
T FEEO] 50%°17dY ATl BYTE 0.625
mg/mL FEoAME T} FApolFd G FEE0] 47
19.99%, 19.68%<] HAAF %S B tiF 5 FE5=0
AN Z2F B TS BYod, v Sl
gt FwolF @5 FEENAN 2 AAFATS FAT

T AT

> o

Table 2. Electron donating ability of hot-water and ethanol

extracts from soybean and small black bean (%)
) Concentration of extracts (mg/mL)
Samples
0.625 1.25 25 5 10

SWE  1999:066™" 2151:045" 2651:036" 4025:1.50 57.70£2.71"
SBWE  19.68:095™ 24.59+037" 3307:048" 51.99:093" 73.050.80"
SEE  1838+238° 2133:072" 3423t131% 53.10:0.07" 77.82£0.78"
SBEE  19.50+1.34™ 29.09+0.60' 46.14+0.70° 55.60+120° 69.03+0.87°
AsA? 7421178 74.56+090™ 74.43021™ 75.95+0.61™ 76.530.93"

"The experimental samples are as follows SWE : Soybean hot-water extract, SBWE
: Small black bean hot-water extract, SEE : Soybean ethanol extract, SBEE : Small
black bean ethanol extract.

AsA : ascorbic acid.

IAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

o} A0l e FEEC] U AATATL
243 2% U)o} Aol T e FEEE F2E BE

NS FEE 10 mgmL FENAM= T FEE°] 69.0
3%, FTolF FEE°] 77.82%, HZT< ascorbic acid
76.53% = HZ2TRHT} Fwo|F FE=olA HAEo 5ol
=3TE 5 mgml FEAA e T} Fweold FEE BT
50%°1742] Aol KA om, 0.625 mg/mL 5%Eol
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Ae U5 FwolF dEke FEE9 WA odsol 42
18.39%, 19.50%% Fo]Z o|ek

AnkA o 2 AzFAFTo 2 ksl 28-S Ae 4
= SAY, FEE TY PEELEES 749 AsAtst
Z AAEE ROO, R, RO- 59 gt AAE
+ 8 AAF o] TR AL ke Ao
%ﬂ( 5). wehA dlFet Fwold E H ek
FEEL FF Tl wet AREelwol ot dAbs 2
of T8k Zgo] Txo] @ FHo=z A7tE

U_it

SOD RAIEY S

SOD FAMEdE S74L 2ol A8l Q17ke] =3 oA
a5 gato|n g Xuloke AT BAVE A=
A A Jor g 4HstF A pyrogallol® H T} FEolF
g5 2 ek & =
337} 29l

Table 3. SOD like activity of hot-water and ethanol extracts from
soybean and small black bean (%)

Concentration of extracts (mg/mL)
0.625 1.25 25 5 10
SWE 4164074 4133:020"™ 4157:091"" 4239+1.84" 54.17:0.53
SBWE  3866:060" 3861:033" 44.19:078" 5896736 73.01:1.52'
SEE  39.44+061™ 40.60+1.18"™ 4157:130"™ 42.30+0.60"™ 48.26+1.13"
SBEE  4181:0.15"™ 44.00+020" 4608:047" 5194+125% 62.76+1.48°
AsA? 48160657 49.66:027" 55.77:020°  69.19:0.79" 73.40:0.34°

Samplesl)

of

Y Abbreviation same as in the Table 2.
AsA : ascorbic acid.

All value are expressed as MeantSD of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

2 B2

4

7o} FEolE g FE2A FE229 =7 =0}
A4E SOD FARA TS EE oA S8kt
(p<005) EF FEE 10 mgmlLe] FEoAME tFe} Fie

FE50] 27} 54.17%, 73.01%2) SODHAIEA 52
a1, THET2] ascorbic acide 73.40%E FHEolE EF
0] 22 ascorbic acid T =2 SOD-;T/\]-%“é
TS Ak €4 FEE 0625 mgmLe] B2 TR e
| Z7-<1 ascorbic acid”} 48.16% 2] SOD FAIEAl S H
FA=d T FAwold @5 FEEY BT 41.62Y%,
38.66%°] SOD A d5S B tF g 7259 3
LHsld ol Ettt

5o} FEolF dEe 520l tigk SOD A s
< SA AR giFe} FwolF odekE FEE9 w5t
F7tE4E SOD AT S7Hehe Aol
(p<0.05). Ne-E FEE 10 mgmLe] FEoNAM= )|
ascorbic acid”} 73.40% 2] SOD FAIEA TS Hyg=d o

RS
o mN ¥R ol ¢

il

rok

815] 2] A21H A3Z (2014)

T FEE0°] 48.26%, FlirolEs FEE°] 62.76%2] SOD
S B FFolF dEE =
el

gAY EollA =& SOD
FARMIES 1T 5 ARITE 3 0625 mgmL FE0]

e U5 FweolF deE FE2EAA 42 39.44%,
41.81%°] SOD A2 353 Uehld<t, we s&
ME txT ¥ SOD A 5ol =3tk
SOD _n_/\}%}/dh zxj 8 )\14 A]—pfl_gljr o] 7},] _,_§}04 ;q]
T 9SS #AVE e AR dHA dern=E Jhs)
4% pyrogallol?} SOD A EZ-2 superoxideE &
Y g el = ZEHAIT superoxide o] WHE-
g oAlsie] B4 aTRE AAE LeRths Holy
21 Frhee). WA BT} Aol F
% SOD A4 Be) AL 484 Fole wolal
1 esteld BBE A0 & 5 A Aoz AzhEr

OIEYH 7S

7o FEolF B €4 2 deg 59| pH
12004 oAt AAFE &4 :l' 7= Table 49} 29

o tiFe} Fwold G FEEY w=Ut Sl wet
obdAg 4750l %7}8}9321#(p<0-05), i+ dF =

= =7} Z713) we) oA
A AASE o =AU EH‘TQ’]' Awold g =
10 mgimLe] F% oﬂfﬂ 24z} 47.60%, 2501% 2 T FE5
o] FeolT dF FEEY oF 20 o =2 opEANY

EATE E‘i’lﬂr.

oo

Table 4. Nitrite scavenging ability of hot-water and ethanol
extracts from soybean and small black bean in pH 1.2 (%)

Concentration of extracts (mg/mL)
0625 125 25 5 10
SWE  1242:08"™ 16.28+1.16" 23.78+0.61" 4030092° 47.60+127°
SBWE  10.17:028™ 1091:042" 1431:023™ 21.89+2.78" 2501099
SEE  1050:028™ 11.28+088" 13.65:029" 1997:2.00 21204281
SBEE  824%050° 10.95:087" 13.65:096" 17.59087" 21.57:0.96"
AsA?  2669:096° 29.03:048" 35794146 44.94£050° 56.09+0.77"

Samplesl)

1)Abbreviation same as in the Table 2

AsA : ascorbic acid.

3)All value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

o} FeolF e F28 pH 12014 opdated
2ATE FAT dde OiFd Aol I FE29
Aol Mo} A e F2E9] =7t S7HE
w2t oA 2eol 57 }6} E]'(p<005) o} A
°o1F Aghe FEEFE W wrRoMe thF gk %%%

) o}gﬂog iﬂhol =7 ‘)rE]ru’o‘)r 10 mg/mL9] &
T FEE°) 44 21.20%, 21.57%
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FTolF FEE0| 27 ¢ 52 ofAi AATS Byt

Kang 5(27)¢ <d7olA #H=A SEE, rutn 2
quercetin 58 50 THF i AFAFE oY)
AR ge] Srelthe AT A} HIFo] B ] oo}
FAwols G4 2 gk FE5 pH 12014 oA &A
ol =o} AFe A% Fol M2 4 U+ nitrosamine
g Asll a9t & Aoz AztHEn

Xanthine oxidase A3l &=}

AR A 24HS A/d3k= xanthine oxidase®ll o+ thF
of FrolF EF % dEs FEE AN A=
Table 59} 23tk tiF9} Fwolg EF FE2EY A
d A= g8} Fleols 85 FEEY st S
£ QAke] A o] Zo]E0] xanthine oxidaseol] tHEH #]3)
2ol =UTHP<0.05). 0.625 mg/mL2| FEolA o2}
Aeold EF FEE2 44 17.61%, 29.15%, HET2)
ascorbic acid”} 32.05% <] A3NSAS B FHEolF EF
FEE9 AY =2 Adags AT 5 UdTh EF
FZE 25 mgml °]4e] FroMe T EF FEE9]

o] H]3) =2 xanthine oxidase A3

Table 5. Inhibition effects on xanthine oxidase of hot-water and

of ksl =3t 9 §QF T AESH o E FQ3% etk
(28). olddl "lFe} FwolF dF ¢ JdEE FEEY
xanthine oxidase *]&]&430] =4 JEFY free radical 443
< AdAEte &atsl 7)ol % a9E UM RAeE
Ay Zr o),
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ethanol extracts from soybean and small black bean %) Table 6. Inhibition effects on tyrosinase of hot-water and ethanol
P Concentration of extracts (mg/mL) extracts from soybean and small black bean (%)
AP 0.625 1.25 25 5 10 Concentration of extracts (mg/mL)

SWE  17614113™ 2248+169" 42.14+048" 47.01035" 58.63035°
SBWE  29.15:035" 32.14:048' 3376:048" 3726:035 4821023
SEE  11.88:156° 1684035 35.04:035° 39.83:153 46.84:1.32
SBEE 31452053 37.01:048 42.910.74" 4530+0.13* 50.09:0.48°
AsA? 3205040 4205:023" 53.76:0.58" 6530:0.13 67.78:0.26"

?Abbreviation same as in the Table 2.
IAsA : ascorbic acid.

JAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

©

5o} FwolF olehe FEE9 xanthine oxidase A 3]
24 Ay 5 FE2E A} o] Fxvt Sl
wel 59} FEolF dee FZE2] xanthine oxidase
Al BAL F7F5HS B thp<0.05). e FEE 0625
mg/mLe] FEAX= tFe} FFolg FE=o| 47
11.88%, 31.45%2] A4S B, tZ7<] ascorbic
acid7} 32.05%<] A3&-S B T B} FFolF de
& FEEM E& A ads BRIk 10 mgmL ©]4<]
TEME FHEolF et FEENA 50% ol
xanthine oxidase A3 &S B P}

Xanthine oxidase *]3|&A-& free radical AL A5}

Samplas”
0.625 1.25 25 5 10

SWE  2006120™ 2324059" 24.16:0.52" 33.720.89" 35.55+148"
SBWE  21.79:0.62 24.39+159" 33.03:164' 3586+1.65" 42050.52
SEE  2080:047 2393:1.65" 37.00£233" 3922208 45111257
SBEE  2401:593" 26214227° 37.67+2.05" 41.63+1.90% 4567:2.05°
AsA?  7301£255¢ 7584172 78.5942.64™ 8188+0.41" 88.76:0.36"

DAbbreviation same as in the Table 2.
AsA : ascorbic acid.
IAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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B FEE Ao} HIEA FeolF odlerE FEE
A tgh =S AFAES B dEE FE2E 0.625
mg/mLE =X tF2} FFol|F FEE°] 717} 20.80%,
24.01% AHSAS BYaL, 10 mgmLe] FEol| e 2+t
45.11%, 45.671% = F=olF FZE A tyrosinase #]3f| 2
Aol tha ERoH & Aol e ASE Yeht T}

FolF ddEe F28 BF Ao ¢5T e
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7V E S99 7S BY2M(p<0.05), FE7t
713l Wl i FEERT FeolE FEEAN &
S B 10 mgmL sEoA = tF9} Fwold
e FE550] 044, 0719] ¢8-S B gjZ2<] BHT
F 142 FEolF F2E9 739 BHTY ¢F 50%<] g

Table 7. Reducing power of hot-water and ethanol extracts from
soybean and small black bean (Absorbance of 700nm)

Concentration of extracts (mg/mL)
0.625 1.25 25 5 10
SWE  003:000™  005:000° 008:0.00" 0.13+000" 0.22+0.00°
SBWE  005:0.00 0.090.00" 0.15£0.00° 028+0.00° 0.46+0.00
SEE 0.04+0.00"  0.07:0.00"  0.1320.00° 0240.00° 044+001°
SBEE  007:0.00 0.13000" 0240.00° 035:0.10" 0.71£0.02°
BHT” 0432005 056:000° 093:0.11° 1.16:0.04' 1412005

Samplesn

 Abbreviation same as in the Table 2.

PBHT : butylated hydroxy toluene.

)All value are expressed as MeantSD of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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