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ABSTRACT

Phytoestrogens, especially soy-derived isoflavones, are receiving great scrutiny as a food supplement for preventing
hormone dependent disease such as postmenopausal osteoporosis. Their beneficial effects are derived from aglycone
form of isoflavones, such as daidzein, genistein or glycitein. In contrast to the common usage of soybean, black bean
(Rhynchosia Molubilis ' Yak-kong) has been used as a supplement for preventing postmenopausal osteoporosis in
oriental medicine. To investigate the effects of the saliva, artificial stomach fluid, and digestive enzymes on the
conversion of glycosidic isoflavone to aglycone form, soybean and black bean were extracted with 70% methanol and
freeze-dried. The recovery yield of methanol extracts of black bean was 14.1% which was higher than that of soybean,
13.5%. In terms of total isoflavones, we routinely obtained larger amount of isoflavones from black bean than those
from soybean. By incubating methanol extracts of soybean and black bean with 1N HC1 for 180 min, the proportions of
aglycones relative to the total isoflavone were significantly increased (32.4% and 52.4%, respectively) . In vitro con-
version, digestive enzymes ( 3 -glucosidase and @ -glucosidase) may hydrolyze glycosidic bond of isoflavone more
effectively than saliva or artificial stomach fluid did. It seems to say that the activity of B -glucosidase was higher than
those of « -glucosidase. The rate of conversion of glucoside form to aglycone form in black bean and soybean was
low in physiological condition (pH) tested, although the enzymatic hydrolysis of glucoside was active. These results
demonstrated that the composition of aglycone in food may be the important factors in terms of the bioavailability of
isoflavones. (Korean J Nutrition 36(1): 32 ~39, 2003)
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Fig. 1. HPLC analysis of isofiavone on a Mightsil RP-18 GP column.
1 : daidzein, 2 : genistin, 3 : daidzein, 4 : glycitein, 5 : genistein.
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Table 1. The recovery yield of soybean and black bean by 70% methanol exiraction

) Extract weight (@) Yield (%)
Dry weight (k@)
1998 1999 1998 1999
Soybean 1.0 1321 + 96" 135.0 + 10.2 13215 135+ 1.0
Blackbean 1.0 139.0 = 10.3 1410+ 83 14.0 £ 0.7 141 +038
1) Values are Mean + SE.
Table 2. Contents of isoflavones in 70% methanol extract of soybean and black bean
Isoflavones contents (mg/kg)
Glucoside Aglycone Total
Daidzin Genistin Daidzein Genistein Glucoside Aglycone
Soybean 1998 2,287 + 122” 3,356 + 189 519 + 66 295 = 41 5,864 = 191 899 + 98
1999 2,344 + 161 3,239 + 212 534 + 78 198 + 84 5,686 + 203 731 £ 81
Black bean 1998 3,697 + 155* 4,994 + 198* 887 = 85" 1,219 + 95** 8,895 £ 171* 2,065 = 101*
1999 3,825 = 174* 5,347 + 203* 948 + 104* 1,183 = 89** 9,194 + 187 2,252 + 98*

1) Vdlues are Mean = SEE.

2) Vdlues with asterisk are significantly different between soybean and black bean by

Student’s t-fest. * : p <0.05, *+ : p <0.01

H|w3br] $jsfe] &k 1271492 HH 02 FUs HAoA
AEE FYIsE ATt HEelF 1 kg HgRE &
FES2 1998U% AR 717} 13.2%9) 14.0%%A3, 1999
UL AR 742} 135% 9 14.1%% VERTh (Table 1).
A 37 AFeME g5 HEE FE2E9 £588&
10.02%, #wel3 viekg FEE2 7582 6.86%%
Yeht 2 A0 A} @A 2ARE S

FATo OE T HEolFe veEE FEFES
HPLCZ ABE-4% A3 (Table 2), thF2] 3% v
Q) daidzin# genistin®] &%¢] o] ' 983ARE 70% me-
thanol extract kg 5,864 mg/kg, ' 99dARE 5,586 mg/
kgolalom nluiedAlel daidzein® genistein®) e} &
< '98 34k 899 mg/kg, ' 9934 731 mg/kgE AAH
dEe o3t alole qslor, Wil gefo] 4] v
W} $HH, FEolFe Aol wigAe] F3 1983t
2 8,895 mg/kg, ' 9934 9,194 mg/kgoll, vlulg
AQ FZL 983ALE 2,065 me/ke, *99EARE 2,252
mg/kgelth HwolEY total isoflavoned) 2 of
o oF ouf AEZ A JeRT (p < 0.05), 53] viv)
AR genistein®] o] iRt wi$- A YERGTH
(p<0.0D).

71 B9 AFeME diFel $i¥ daidzein FFo
341.47 + 18.96 mg/kgo|Ur FHolFol T %k
986.80 + 66.56 mgkgl & tiFol e U} FHE
o}Fo] -9 ko] 2wl o]A} ¥k, genistein T T
%= 30.03 £ 7.17 mgke, AEO1EL 235.84 + 23.63

—

mgkglE FFolFelr e dFurt 76 ol w2
FAE 2ok o] FA& B A A9} vz e o da
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FoA tha RA Ugten, FAwelFe uigA g
o] & A= YAFE Byt o FiE gl A
34 B9 isoflavone?] ek ApiAY, TR, X
EA, 3284, 5419 AIZE S A% Aol7t A&
4= Qo wel F3]9] A3 isoflavone HIY AL
HE3IR| = oLt HAFoIAAM A2 Mo] =4l AT
A9 o] Erhe BuE Juk? B dAoxe] Ak
dxe] &3t Aoli= & 4 gl Wang 579 A7l
e 2 Aela] Al 22 52 F9) isoflavoned]
S AAAEEE Aol vehks Z0E Huslgict

o] 572 AT EFef met o7} ARt HE
isoflavoned] &S 809 ug/gl® BIElgiod 713
=& ke 1,610 ung/gd FAE Rk X3 & 199
AolME 899 pglg, H 7Y AFAME 2115 pg/g
o]t} & ATolM] Auts} vlwaEE ' 98IEA T
T FEEY kg FFl digle] T B2 6,663 mgl T
o] 13.2%2 F58 23 T g2 E 3Hilabd 880
pg/gO 2 Ef Aol vig AAE Ik T 99t
FHEolFe §F 28] kg Tl digp F T2
11,446 mgoZ o1& 14.1%2] $58°) 23t X8 13
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glth= 9o 1 719) ]l isoflavone?) F8A)0] 7H=H
=4, Setchell?] @7 2Jshd & 45 mg9 isofla-
vones e tiFEHA Aoje A7 #737] A 94
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Fig. 2. Aglycone contents expressed as percent of total isoflav-
ones in acid hydrolysis (1IN (O-0). 0.IN (a-4), 0.0IN HCI
(A —A)) and arfificial stomach fluid (@—@) treatments of soy-
bean and black bean.
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ot} T FAolFelA WA vebon AFHo R A
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A2 1807t 718 E A5 vluigAe) AAdEo) M =
obd ZAo= Atg®th. I, A pH 4= Al
) wel dFE 23.6~28.4%, FAwolF-2 30.2~
37.5%% v &S FTFIoY, R
2] nEjgA 2] FAglo] Y2 oFH thFe}l HEelES
HEOZ AF3NGE W AA el walrct AFRA
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go] T3 g AU U AR

1 N akez Xe)dt A8 A7°7E A7 B Y genistein
2 90~120% A& 7Id3lie W 2 7|7t ¢3s] 7k
=00 1 o)F sthAzo] SNl wa} vluiR ]
7} B9 EE A4S BT, daidzein® B 7] 94 §AF
3 Aoz sl oY vuiFAS] s B
2] ok} 3 o)= genistein® daidzein®] #A} F2A
afojef] o3k ZAoF AlgHY T3t o] A= AUt
el 79 Avjojmz B AHyl e ogkz]dtAel
ZAIE= UE FE B AoE Algdnh

4, B Ors i O AYBA A2 o) ME HFN BF

QA e Aed 21 FAE 27004 wgA|zt v
HBARZ A= AE Gofrr] Hsle] & AN ol
Fol FEolF FEE A AR 21E FE &,
73} FEolF FEE Y, AFAY, B —glucosidase
a —glucosidase & £AZ WFSA|Z] £ v)ulldA]Q] daidz-
ein? genistein®] ¥S A|7F Ao wle} AA)] isoflav-
one®) i3t %= EASIHT (Fig. 3).

72 v AGE&S etda} whgARE B, 30.
8%, EtNT QAF B FE WRSAIZE ¢ 33.0%%1 EF
A3} AFM I B—glucosidased 2A17F ¥k2- Al 49.5%
Fono ella} QIFANM g —glucosidase 2.5 HFEAIRS
A9 43.1%% B—glucosidase?} W+ W} vlulga]2]
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Fig. 3. Aglycone contents expressed as percent of total isoflavones of soybean and black bean exiracts after each treatment of
saliva, artificial stomach fluid, A-glucosidase, and e -glucosidase. S : saliva, G : gastric juice (artificial stomach fluid), B : B-gluco-

sidase, A @ e-glucosidase. 2hr, 24hr : reaction time.
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TR g 57 UEdT Bl Q1FAS, B -glucosi-
dase® 2A1ZF HRSAIAE A9, vluldA[2] vl&o] 41.2%
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Ae)d4d 49 isoflavoned] I 2E a3 & #o]
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