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Abstract

To control blood glucose level as close to normal is the major goal of treatment of diabetes mellitus. @ -
glucosidase is the enzyme to digest dietary carbohydrate and inhibition of @ —glucosidase could suppress post-
prandial hyperglycemia. The methanol extract of soybean sprout was tested for the inhibitory activities against
a -glucosidase in vitro. Soybean sprout extract inhibited yeast a -glucosidase activity by 24.5%
centration of 5 mg/mL. The methanol extract of soybean sprout was subsequently subjected to sequential frac—
tionation with hexane, ethyl acetate, butanol and water. Among the fractions tested ethyl acetate—soluble fraction
showed relatively strong inhibition against e —glucosidase by 36.3% at the concentration of 5 mg/mL. Acarbose,
standard e -glucosidase inhibitor, inhibited @ -glucosidase activity by 40.1%. The ability of soybean sprout ex—
tract to lower postprandial glucose was studied in streptozotocin—induced diabetic rats. Starch solution (1 g/kg)
with and without the methanol extract of soybean sprout (500 mg/kg) was administered to diabetic rats after an
overnight-fast by gastric intubation. A single oral dose of soybean sprout extract inhibited the increase in blood
glucose levels significantly at 60, 80, 120, 180 min (p<0.05) and decreased incremental response areas under the
glycemic response curve significantly (p<0.05). These results suggest that soybean sprout might exert hy-
poglycemic effect by inhibiting e -glucosidase activity.

Key words: soybean sprout, o -glucosidase, hypoglycemic effect, diabetes mellitus

M

= et o4, A%

—_ y -

218 ST, 2ol FF

at the con-

#ohe

8] E oA 8tE glucagon-like peptide-12] 2v]& Zx13}

28] Fyle) gy o2 13l AlgFE-L 1990w o) Q1 4] th(12-14). =} acarbose, voglibose®} miglitol =2] @ -
e o 11.8% ol A 200051 o 22.6W 22, & 106 Alo] o glucosidase A &] A7} A= 2 ¢l=t], o -glucosidase *]
915%7} Z71ste], ) B & ghal A eal S A 49) HAE A7 B4 A I w3 a7 3F
& AH e Qeh1,2). FeyE 3PS 5HOR ke ¢ HuIF2dl TEE AAAA G2 Ego] He AL
He AP B0 2 A nd S AP E, v 2 B aHdd. 22 o -glucosidase A & A -5 A7) B
ALAGHZF, T A F L AR A3 g2 g |F A9 AR Ao QlolA By Azt FE A5
S o7|8 A AkG-5). e Agyen dntd o a8 el 4= glo] 1 abg-o] AR R 4 loh (1), o
2 Eayst Aolay, 58S Wy, A5 5% 2hA] F3kgo] A AQEZYE eSS GYsE =
= AEA o2 oAl g fAshe] G S Arh s Al gl
< dubslz 2| adsls Aolth6-8). T8 ok B olyz} 4] WHO= Zx o] 2 5o #2hgo] A2 HAES] o] &S
FHGE 7T AAH o WA A EE AL e FAstA e, A HAEE o] 43 2| Z Yol Tk FAlo)
g g ool glold wl$ Fasch9-11) Fste], vlmat ST A AAY 2Ale| op2d 2AFALY

@ gluc051das %3 Ao} Fo] B3l S Falste] T} 7} 34.0% 2 485%7) oFE x| 82 87 gobR] o)Ak vIZk e

2.2 ARAFE 40122 ¢-glucosidase A ) A= B4 s AAslw glotn RaE A (16). AAE F AT
329 Ao} TZ#% A AXA A F FFF7HE 3hAl 7] B3tE Bl AAAS-E AFE Byl osbd, T} &
t} @ -glucosidase *3|A = mdEdZo|v} PGS ¢ ZF(enti) in vitrool Al B531E2] 434522 2 o8}

Corresponding author. E-mail: fdsnkiji@inje.ac.kr
Phone: 82-55-320-3236. Fax: 82-55-321-0691



ouchi & F+%%

L Akl Al sl

25(17,18), =2 AF T HEAEY
-glucosidase 4 -& X‘]?f 3le, 5 & 9
22335 e da19).

g2 & oA 7l AlF o= AA BA Yol

17tell Al 715 = ol AAAL &4 FolH, vlel

By, B1etal By, v]EFR] C7F @] &= alvh20). vHE<]

¥ 72l Y5+ phytochemicaldl Alo] A, o]~Ze}E #&

FH3HA FRE o, da, FHA 3 4

WA g aa] Ast kst 9lgol A A=

‘4?-4 ¥ A9 2 AREAE AP

191¢F A A e} wepa] B Qo=

& Alzdte] &5E LstAL A

ZAFEEAL, B8 mudof gleiA] A

13le] detxd a9 2

w rlo ;B.

AL oy o.YL Q

>

=l

r‘1"

r\r

FE w=
3“% < in vitro®l
% &z Wl

Fstnat shsich

< 3
A Fx
ZA

A oy el
12 9%

2

A]—.g-fﬂ- B L EAAZE ] Btsle 5 2

7} 108] o 823t 100% wEH-e-2 33 :@:&,
\ 5’+3]-°f] rotary vaccum evaporator(EYELA, Japan)
1%6}04 ebeEsty $258 ook S 355
3 ol o}2} hexane, ethyl acetate, butanol®] £A4 2 &
2 #g3iga, 7 BY 2 G 3 58S

2. o
=E ©

=5
=

140

s
o=

=29 et

1

HEFEES o
astEa Hahay

FZ82] o -glucosidase A3l &4 Watanabe 5(22)
Well o} Aot

Ao A14-3 TE RS 97423y
-2 dimethylsulfoxide(DMSO) =+ Z&F< 5 mg/
mL FE2 Fo 2433t} a -glucosidase(Sigma, USA;
0.7 U/mL) 50 uLe} Al25%E 10 pL& 96-well plate®]
wellell 718+ % microplate reader(Model 550, Biorad, USA)
o4 ODssE &A stk 58 Fof 712 -£N5 mM para-
nitrophenyl- e ~D-glucopyranoside in 0.1 M phosphate buff-
er, pH 7.0) 50 uL-& # 7}l A-26l4] 587k vk &,

ZEX
=o

J?’a

9

H}

= e 1

TE®

o
o rje

ODysE &3 3lo] F34x W2 e 4 HHFAS A
sk

AHUSE A8 ¥ g 7

Aol AFE-R BF = vlo] L Al AR, Tl A

%A Sprague-Dawley A (A= 180~200 g) IAE F
lstdch FEA AR (FeY, )5 e 3
T A So] 230~270 go] H A A58 F, O.l M citrate buffer
(pH 4.5)ell €3l 417) streptozotocin(STZ, Sigma Co., USA,

F3lgict STZ F

258 fE st
gk swre] 200
2 Fste Ao
o3 o

65 mg/kg)S Bkl FA}sle] v
o] 157 £ ZEAH L 5o &
7ho) 8 oA (Glucotrend, Germany)® &%
mg/dL o]Are] u}] H:]o] onlel o g
AbE-stgde) Aol et A ad lbitum o2 TF3R L
ARSAlY] 2% 9 S EE 20~25°C, 50~ 60% 2 f-A s
Wl 12417 A s H¥ ¥ A5S 3ok

o
4u
ol ©

L B2
¢ JLE
melge

ShF|of oM BUIE olEte FE 82l Hozet 21t
R LR -Ffii e, ¥
 FU 1200 ANA F, we ool A U

g/kg, Slgma Co USA)TE: FUE FE2EF 79 f"(n 10)
2 soluble starch(l g/kg) 2 F}E w88 25 (500 mg/
kg)2 ] Ao 4ol §3)st] gastric intubation 3}1 ¢}
Eo] & 30, 60, 90, 120, 180, 240%-¢l] 2] A Moj|r] &3}
o g S35k 7 AR dg FIEAE Al
HgZzrlgAe Pl 8357540 HA (area under
the curve, AUC)S A4ttt

flo = do o

Eﬁl =] A'l

Ao EARE FEEFOANE TASA d=
T3 FUEFA STZE 543 349 AFH STZE F
o3 15 F9| AF Alel fojAd HAL o] AFALEA
(two-way ANOVA)E Ag-ste] AAtstaict 2 9 &3
off &gt 7 FAel e o)A A A& Student’s t-test 2 #4
3Lt} 2=0.05).

Aot o D
NEERES
(BANET FUE st 100% vﬂ +33% £58

ethyl acetate, butanol @ %22 £-v H%Q sld-& of 27
32.4%, 15.8%, 3.9%, 47.9%<9 +5E& e}
In vitroold 2UE oElg FE2 Y SEEE o-

glucosidase &M Xafl &1}

FUE HugE 58] gEE E}Ei 7‘1 LS
invitrool A 241§ A=} F4E )
E X oA yeast @ -glucosidase #4-& 24.5% 21 3 §} Ao
Z bl 252202 A}-4-3) acarbosed] &4 A& A
£ 401%E Jehdth(Table 1). TUE9] 928 o-
glucosidase A 3} 8432 ethyl acetate®°] 36.3% = 713 %
9k31, butanolZ(10.1%), hexaneZ(8.1%), +(1.7%)% <
o2 el (Table 2), @ -glucosidase * 3| &Ad o} ethyl ace-
tateZell AFH AFS & F Ik

HA B g-glucosidase A #| &843-L A ste] dd =24
4 AEFo 2 Adstnat g QAFEo] o] Fo At

rouko
L .



Streptozotocin 4 %

Table 1. Inhibitory activities of the methanol extract of
soybean sprout on a -glucosidase (%)

a -glucosidase inhibitory

Sample (5 mg/mL) activities (%)

Soybean sprout 245
Acarbose 40.1

YThe methanol extract of soybean sprout and acarbose were
dissolved in dimethylsulfoxide (DMSO) at a concentration of
5 mg/mL, respectively.

Table 2. Inhibitory activities of solvent fractions of soybean
sprout on a -glucosidase (%)"

@ —glucosidase inhibitory

Sample (5 mg/mL) activities (%)

Hexane fraction 3.1
Ethyl acetate fraction 36.3
Butanol fraction 10.1
Water fraction 1.7
Acarbose 40.1

YSolvent fractions of soybean sprout except water fraction and
acarbose were dissolved in DMSO at a concentration of 5
mg/mL, respectively. Water fraction of soybean sprout was
dissolved in distilled water at the same concentration.
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Table 3. Mean body weight of the rats

G Initial body Final body

roup weight (g) weight (g)
Control 263.4+ 25" 2522+35°
Soybean sprout 260.9+3.4° 2472+45°

The values were expressed as the mean=® SEM.
Means differ significantly (p<0.05) if they do not share a
common superscript.
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Fig. 1. Incremental blood glucose after administration of
methanol extract of soybean sprout in STZ-induced diabetic
rats.

Control group (): Starch (1 g/kg) was administered orally to
arat after an overnight-fast. Soybean sprout group (@): Starch
(1 g/kg) with the methanol extract of soybean sprout (500 mg/
kg) was administered orally to a rat after an overnight-fast.
The values were expressed as the mean® SEM.
*Significantly different at p<0.05.
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Table 4. Area under the curve (AUC) of postprandial glu-
cose responses of streptozotocin-induced diabetic rats

Group AUC (mg * min/dL)
Control 12,733£3177
Sovbean sprout 8,844 £ 357*

"Control group: Starch (1 g/kg) was administered orally to a
rat after an overnight-fast. Soybean sprout group: starch (1 g/
kg) with the methanol extract of soybean sprout (500 mg/kg)

‘”Was administered orally to a rat after an overnight-fast.

“The values were expressed as the meantSEM.

*Significantly different at p<0.05.
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