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A Study on the Antioxidative Activities of Korean Soybeans
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Abstract

To investigate the antioxidative effect of Korean soybeans, four kinds of soybeans(yellow, brown,
black and small black bean) were selected and determined their antioxidative activities in vitro by
POV method. Dark colored soybeans such as brown, black and small black soybean showed stronger
antioxidative effect than pale yellow one. When compared the antioxidative effect of these soybeans
in hull and dehulled condition, in dehulled soybeans, they showed the same antioxidative effect in
each soybeans, but in soybean hull, dark colored soybeans showed stronger antioxidative effect than
yellow soybean hull, which means the pigments of soybeans play important roles in their antioxida—
tive activities. To separate the main components showing antioxidative effect in soybeans, these soy-—
beans were extracted with hexane, methanol and water. The methanol extract showed the strongest antio—
xidative effect among them, which means the major antioxidative effect materials contained in methanol

extract.

Key words: Korean soybeans, antioxidative effect, soybean hull, dehulled soybean

M OB

ol R E o]9dl 8] 715A ARl &
FrEo Qlgol &4 dhs A3 gl 2(1), 2 FAAE o
9] isoflavone?] genistein®} ¥<ta o] FalM = 2
2 AF7F Fal A 2 QeH2,3). Genistein®] &
o #3| A= A7) viFhEEe] LA YA T Wei T
o) 2] &} genisteing superoxide anion®} 3J4-& )
32 tumor promoterd] hydrogen peroxideE scawe-
ngerdte] Arst a9 Jel e 3 asE e
Wrda 9hs) 2 9] 32(4), UVEAIY Fentondhg- A] A8 o]
#] DNA®] 8-hydroxy-2'-deoxyguanosine(8-OHdG)<]
AAE AA A who} gebatgof P FHE sl 2 gl
oH5). N2 FastAd o] B AFE A& Pratt6)7}
N7 453 EEdA AT FAREAE 85y
3 Pratt &(7)& 53 7R 8 Sl 4] 732ig &
Arsl E95 st 2 YA B A 2 genistein, daidz-
ein, glycitein®] 4| isoflavonel-& 9}3l w} gt}

*To whom all correspondence should be addressed

Hayes 5(8) tl 759 33y B4 24 2324
Z flavonoids, isoflavone™} 1 - =4, a1 XA, o=
Ah e = 2.8 E9ic), o Foll I-F-Ele] )= saponin®]
ksl a3l B s el ¢13(9), F2 F4ks) a3
#1084 2 A isoflavon £2 ¥4t olrjz} chlorogenic,
caffeic, ferulic® p-coumaric acid 9] phenolic acid
= Ag ks R A-E Vel A2 BaEe] gl
tH10-12).

g A FE G ZHE A X wjo el AL
e EAR od# A AR Fohusted(13) 3y
AN AstAl 713 gl EAoln HAF-9 A ch-
rysanthemine.2 24 anthocyanA| §2] H o2 ot&]#]
9]2.1(14) anthocyan# A9 8413 a547) L
2(15), A E16), S FAEEAT)NA Bzg 1) gjch

meba i 54 ks 2395 golwy] 93
o eaby Wb AAF, APAAT S FY A
E2L A2 244 2 F4A9 oz By 3
Abst 53-8 v walx 3Aks £3e] GRS 4



204 wj-&o} -

7] fiste ik vieE Y E52E2 2959 §
Absl 232 21853 015 F-9 anthocyanin $H2F %
total phenol =& &3 3slgcl. ‘

Tz o

0L

EH
=]

Az

€ Q7oA A R2 AN BT dAF o2y
EFZ A A Fobusheon HAFL F41
ZEA AL HE FEA R TR e
TE S TN, 2FAATR A A R
AAM AR )k

a

Zr2+2) 24 mill(Takasaki kagaku, Japan)2 < %}
+413 ¥ Iwatani IFM~-150 mill2 23} st 2
A ﬂH AgEAEoR slgon w3 & 44T S

23t mill2 F43te] AT Lo A g
2 fs}%it}. SRS A e Azg o g =X\ e
< Soxhlet &4, 25142 micro-Kjeldahl*] >
2382 e 77 2459}

AlEhat By
*—‘l* to 2 xukg & 35he] 1IN KOHE 7}l 80°C

ZA A 1417 5 FF 714 & FF5 10
ml, 4k 30mlE Egsted 7358 A F Aupat
& A4 H0 2 277 ALgasE 533l Metealfed}
Schmitz2] ¥ (18)} wte} methylationA] Zit}. & BFs-
o B}5(14%)-4-9 25mlE E35ted 105°C dry bath(Th-
ermolyne Co., DB 28125, USA)o| 4] &A1 7F Eqt 7o
S o] & 0¥ 23] A3 ohe P4k 1mlE H
78] vortex@ &3k 3000rpmol A 1087F LAl
5l 438 P F AhgasE FE3% A gas
chromatographol] 918t t}. o] ul 2] GC A 27
<+ &7 2Agi)

NELIE-TIIE S

7 2 FFUR 10008 24 T Fo] 100
nAGOE HEY 22D AAE A A2 35

Z3o] Y& HUE AFCAAN 3 FE3e] A5
$52 9 n-d0os 230 59 T AAE T
B 10992 oiehe Sk 22 e e
ThA 317 22 3te] Yo S90€ 40°CAM e 5

J{Nm

R

Table 1. Condition of gas chromatography for fatty acid

analysis
Items Conditions
Instrument Hewlett Packard 5890 Gas
Chromatograph
Column Ultra 2 cross linked 5% diphenyl
and 95% dimethylpolysiloxane
(25m X 0.32mm0.52Hm)
Detector Flame Ionization Detector
Carrier gas 15ml/min Nitrogen
Column 5min at 170°C than to 200°C at 2°C/ min
temperature and hold 5min than to 230°C at 2°C/min
Injection 210°C
temperature
Detector 250°C
temperature
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Table 2. Proximate analysis of soybeans, soybean hulls and dehulled soybeans

Kind of soybeans Moisture(%) Protein(%) Lipid(%) Ash(%)
Yellow soybean 10.33 39.03 14.00 5.33
Brown soybean 10.53 36.80 1345 474
Black soybean 10.30 37.20 13.18 515
Small black soybean 9.90 3715 11.53 548
Yellow soybean hull 7.4 11.39 435 470
Brown soybean hull 72 12.69 1.50 4382
Black soybean hull 99 11.35 2.78 5.60
Small black soybean hull 95 11.97 3.20 4.33
Dehulled yellow soybean 99 42.68 20.88 5.60
Dehulled brown soybean 9.7 40.76 18.63 471
Dehulled black soybean 9.8 40.90 16.68 5.00
Dehulled small black soybean 9.2 40,68 1595 4383

Table 3. Fatty acid composition in soybeans
Fatty acids(%)
Kind of soybea
ybeans 160 161 180 181 182 183 2011
Yellow soybean 16.6 0.3 44 25.9 431 8.7 10
Brown soybean 125 0.1 32 286 47.3 8.1 0.2
Black soybean 125 trace 49 26.3 50.8 55 trace
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Fig. 1. Peroxide values of soybeans in linoleic acid emul-
sion at 50°C.
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Fig. 2. Peroxide values of soybean hulls in linoleic acid
emulsion at 50°C.
—{3 Control
—A— Brown hull
—X- Small black hull

—i— Yellow hull
—*— Black hull
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Fig. 3. Peroxide values of dehulled soybeans in linoleic
acid emulsion at 50°C.
—3— Control
—A— Dehulled Brown
—X- Dehulled S. black

—i— Dehulled yellow
—>— Dehulled Black
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Fig. 4. Peroxide values of hexane(A), methanol(B) and water extracts(C) of soybeans in linoleic acid emulsion at 50°C.
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Table 4. Anthocyanin contents of soybeans

Kind of soybeans Anthocyanin content(mg%)

Yellow soybean 120.17
Brown soybean 120.07
Black soybean 143.01
Small black soybean 196.01

A E Table 5o Vehfisich T4 F4AR 2 F

%9 AL B AYARI>UT>HAAT) £22 0

ko] wohw T A 7R skl S F
29 total phenol ¥HL HelEFEER EFEE F
o 2 35 A ed et ESFEEY A 2%
AAZH AR ZANAH, B2EY A 4TS 22T
total phenol &3Fo] FobA A2 o}& 73S veplisd
t} ¢fo g o)E -39 isoflavon 2 phenolic acid®] A
ERM ) o8 FAAL AEE FEE AR o]t} total
phenol ko] »2F B} T AT, &2HAAT
oA & g vehiglen] T4 Hoke T2
A o ogeke] Eotw, 49 FEE5AE wEE
22204 Zolx POVE &g 9 343t a5
o} 4xFe FAT 4 sk

N e

o ot
i -

ZAY )59 18 a9 gl o1 AL B
& ) k] BE, T, A F, A¥ART
< AT o2 Palate] PG A
2}, FA z%M 7§—°r =9F 2 g, AT, AR FA
Aol AL Fo| 343t Ayl %3 ol ES

o2 Puslod Akst a9 &A% A F
8) gaks}t F3tE VR R FolA fA A2
o AR A$ wBE wop g, AAT, &F
AAE B Ao] AL FRANA FL 4ts 25
= el o)A 9] 43 aelE TR i

ojele HAaEHo ]—’?— g Ags e Aoz e
t}, FLo] A& M) F Q8 M2k E4l anthocyanin 3 &

< =238 A3 29 RAATH AR T4 anthocyanin
ko] Ty wHEF 22T HA ehdtt 34
FL"}E]' el Fo B4 F2sly] Ao A4, vekE

2 B2 &) 343 AnE AT 23 80% T

E2Z A VEFY T L5 A @ats 29
Yebuigich 2o a-ikst 19l 44l total phenol §H%
& 2R3 AR DT o} T AA T, 2HAANT
ol A & gk etz £ F2E Tl
v ebr S EolA] 1 gHeke] Folx Fo shalst &

Table 5. Total phenol contents in soybeans, dehulled soybeans, soybean hulls and solvent extracts of soybeans  (mg/ml)
Total soybean Dehulled Soybean hull Hexane ext. Methanol ext. Water ext.
soybean
Yellow soybean 1.38 0.39 1.59 0.06 1.78 2.30
Brown soybean 2.31 2.18 2.23 0.15 1.94 242
Black soybean 2.16 1.62 1.85 0.28 2.33 1.97
Small black soybean 2.7 2.86 242 0.49 2.99 247
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