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Abstract

This study was conducted to investigate the isoflavone contents of soybeans, Meju, and Doenjang. The
B-glucosidase activities were also determined and characterized in soybeans, Meju, and Doenjang. The total
concentration of daidzein was 406 mg/kg of soybeans, 433 mg/kg of Meju, and 538 mg/kg of Doenjang.
Aglycones compose 26.03% of total isoflavones in soybeans, 61.96% in Meju, and 107.68% in Doenjang.
The total concentration of genistein was 484, 200 and 538 mg/kg of soybeans, Meju and Doenjang, respec-
tively. Aglycones compose 19.49% of total isoflavones in soybeans, 68.52% in Meju, and 85.26% in Doen-

jang. The PB-glucosidase activity was detected in soybeans (5.65 units/mg protein), Meju

(2.04 units/mg

protein), and Doenjang (0.69 units/mg protein). The optimal pH of B-glucosidase activities were 6.5~7.0 and
the optimal temperature of B-glucosidase activities was 50°C.
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Table 1. Instrumental conditions for isoflavones analysis
by HPLC

Items Conditions

Instrument Waters 2690 Alliance, Waters Co., U.S.A.
Column Nova-Pak”C , 60 A 4 um column, 3.9 ¥
150 mm, Waters Co., US.A.
Detector Waters 996 photodiode array detector
(PDA, Waters, Milford)
Mobile phase A : 0.1% glacial acetic acid in H,O
B : 0.1% glacial acetic acid in ACN
Gradient A :B=85:15-65:35 over 50 min
A : B=65:35 for 10 min
Flow rate | mL/min
Sample injection 40 puL
volume

3] Wbk vhg 2417 ok AXAA ARl 3]
At 02 pm syringe filter(nylom® o718t ¥ oJeil &
HPLC(Alliance Waters 2690 Separation Module,
Waters, US.A)E ©]-83}ed Table 15} & 2702
+A3ted E isoflavone S Faldct =8 AR
lgel IM HCl 3mLE #H7gk ¥ rjdsia gx
methanol 3 mLE H7}eted FAdq AL AA F2
isoflavone #Fe F3let. o o) AMESH 80 0.1%
glacial acetic acid in water®} 0.1% glacial acetic acid
in acetonitrile(ACN) S E§3F ol Waters 996
photodiode array detector® 254 nmel| A &3 8}g]c},

B-Glucosidase & =%

Al 20gefl 0.2M phosphate buffer(pH 7.0) 200 mL
£ Avlsled W3t F AeoA A7 Rek sy
o} 000X goll A 3087F AR F AlEol g sl
ammonium sulfaeE MAM3] H7H60%)8}d AL A
AAZ L 247417F WA F 10,000X gol] M 405-7F 94
st A& AAEE 20mLe) buffer® ©HA] 39
F 8.000xgell M 3087 dFelste] YHEL AA
shalct. YA Eedt AR ASE Hale FMalY
dol A" BaNS AFe] 283t

B-Glucosidase 42 Peralta 2] & A3}
of ZAAT. AN 50°C FFeA] 587 wlg
443275t 5mM  p-nitrophenyl-B-D-glucopyrano-
side(Sigma Chemical Co., US.A)E %3 50 mM
potassium phosphate buffer(pH 6.0) 0.5 mLel] FAo)
02mLE 7F8le] 50°Cell A 1037 ¥hgA17] ¥ | mL
2} sodium tetraborate saturated solution®.& ®WRS-S =
AAA Fe)EE p-nitrophenol®] F& 405 nmell A &
FE2 25t B4 84 199 wheAIzE 1y
A4 =+= p-nitrophenol 1 pmoleS WAER= Tie] oF

o2 Aejsiydet. whial ek Bradfordel] 7]zt
Bio-Rad Protein Assay Kit(Bio-Rad Laboratories, Cali-
fornia, U.S.AYS ARg-8leic}.

pH B0 {IH2 B-glucosidase 84 &5

7142] pHE 3.5~11.07}3] W#2)7)mA] pHol| uhe
B-glucosidase A& FA3c}. pH 3.5~552] 7]4
&2 02M acetate buffer®, pH 6.0~8.0%) 7|2 &
°§-2 0.2M phosphate buffer, pH 11.09] 7] £-of
2 0.2M NaHCO, buffer®. | zslgch whe o5
50°CE A sk}

ZEHSI0| 2 B-glucosidase &4 =5

<5 H3lel| mhE Bglucosidase B4 B-glucosidase
3 A9} e wpes 2881999 pre-incubation
# ¥k &= 2 200C, 30°C, 40°C, 50°C, 60°C,
T0°CE 2] gted FA3ch v pHE 60202 T
Asiel.

SAXz2
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7+ A|82] isoflavones 38k 2 alycones %= Table 2
of vehd viet 2ot Fe| 49 f2l daidzeinel 106
mg/kg, & daidzein-S 406 mghkg O E aglycones ¥]§-o]
26.03%°12 1L frel genistein®] 95mg/kg, & genisteine
484 mgkg 22 aglycones H]-Eo] 1949%0¢]%] o]
daidzein/genistein ratio™= 0.85¢]| T}, Tew S'9o] X 13}
total isoflavonesd®] 1~3 ghkgi b= A el ot
Wang 5'7o] M8 -f2] daideein 21 mgkg, 3
daidzein 314 mghkg, 2] genistein 28 mgkg,
genistein 430 mg/kg® e A viehddl ey o=
T F53 AR, YA E Fo a2 Fepe) xjo
2 Arksn] F 9% F3el wel & isoflavones $HF
o] 308.2~11342 mgkgE tioksle] L8 ¥ walel)

W3 fre] daidzeine] 269 mghkg. % daidzein-
433 mg/kg S 2 aglycones B]-Eo| 61.96%0)9 42
genistein®] 137 mg/kg, ¥ genistein-> 200 mg/kg O 2
aglycones Bl-&°] 6852%°|%) 2™ daidzein/genistein
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Table 2. Daidzein and genistein contents of soybeans, Meju and Doenjang

(mg/kg dry basis)

Soybeans Meju Doenjang

Daidzein, free 106+ 7a" 269 +38° 578 +70¢
Daidzein, total 406 £29* 433 +41™ 538 +39¢
Daidzein, aglycones (%) 26.03 +£0.96" 61.96 £3.34 107.68 £ 10.26°
Genistein, free 95 +20° 13716 455+ 1¢¢
Genistein, total 484 £ 86* 200£7° 538 +57°
Genistein, aglycones (%) 19.49+1.13* 68.52£6.62 85.26+8.72¢
D/G ratio™ 0.85 +.009* 2.16+0.17¢ 1.00£0.10°

PIn each column, different alphabets in superscript show statistically significant difference(p<0.05).

“Total daidzein contents/total genistein contents ratio

ratios 2.169%}.

S fa daidzeine] 578 mgkg, % daidzein
538 mg/kg -2 aglycones Bl&e] 107.68%°1%iL F&l
genistein®] 455 mg/kg, & genistein<= 538 mg/kg 2
aglycones V] &o] 8526%°]9]1 2™ daidzein/genistein
ratior 1.0001%l5h. Wang E0%] B.318F 2] daidzein
37 mg/kg, ¥ daidzein Sl mgkg, ®2l genistein
25 mg/kg, & genistein Smg/kg.‘f‘\?}‘—‘* A viebsdet
ol BAlel AM&3F ®e] Wang 59| FAel A}
43 dgRc AT Fgo] 7] w2z Al
w3t wj 599 ZHbel] ot F daidzein®] 7%
1,080 mg/kg, geniqtcingl 34 3211 mghkgl® B A
AR F AAE 8ok g F0e] Hagt A
#}el  daidzein 36~72 mg%, geinistein 23~46 mg%Xr}
= ¥A Jepdel ole olE A7k Aluk J3E
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o] W3ly] wWj¥ql Zlog Fo|¥lt} ofFol|:= genistin,
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HFUEAEL] A4S, wAE2] B-glucosidaseo]] 2]l

7ty Ele] o H-%o]  genistein, daidzein 52
aglycone e EA 3ot 2 APz HA
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B-Glucosidase &+

B-Glucosidase #HA3-2 F-(5.65 units/mg protein), ™| F
(2.04 units/mg protein), EAH(0.69 units/mg protein) X
FollA ZAHFUTHTable 3). 2Pt wiF= dlFg &
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Table 3. B-Glucosidase activity of soybeans, Meju and

Doenjang (units/mg protein)
Soybeans Meju Doenjang
Enz. activity 5.65+0.02°" 204+031° 0.69%0.11*

"In each column, different alphabets in superscript show
statistically significant difference (p<0.05)
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2 pH 6.5¢04 5090 units/mg protein, W53 pH 7.0
ol A 2.61 units/mg  protein, F AL pH 7.0 A
0.75 units/mg  protein®.Z pH 6.5~7.0°14 7} &2
B-glucosidase A4S BT pH 5.0-8.0004 AL ~»
#oHFig. 1). Schwartz 52 thermophilic fungus
humicola-grisea®] B-glucosidase?} pH 5.2~6.0014] ##
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Fig. 1. Effect of pH on B-glucosidase activity of
soybeans, Meju and Doenjang.
@ : Soybeans, B : Meju, A : Doenjang
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Fig. 2. Effect of temperature on
activity of soybeans, Meju and Doenjang.
@ : Soybeans, M : Meju, A : Doenjang

B—Glucosidase activity
(units/mg protein)
QO = N W Hh OO

B-glucosidase

2 H0f| }E B-glucosidase &

2= W3] w2 Bglucosidase VAL ZA}Z Azt
50°Co A Hd BAE HHOu(F 5.65units/mg
protein, |5 2.04 units/mg protein, ¥ 0.69 units/mg
protein), 40°C~60°CellA= B4 <kAslg o, 70°C
ol Foll M= PB-glucosidase EAJo] FA3] 7Astect
(Fig. 2).
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