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Inhibitory Effects of Steppogenin and Oxyresveratrol from Morus alba L.
against Yeast a-Glucosidase
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Abstract — a-Glucosidase inhibitor is a target in the treatment of type II diabetes through the mainly inhibition of glucose
levels after meals. In this study, we purified steppogenin and oxyresveratrol from the stem of Morus alba L. and examined
their inhibitory activity against yeast o-glucosidase. Steppogenin and oxyresveratrol were inhibited yeast a-glucosidase in
a dose dependent manner. The ICy activities (50% 1nh1b1t10n) were 34.4 and 9.3 uM, respectively. The kinetic inhibition of

steppogenin showed noncompetitive inhibition (K

1.1x10° M; K;: 1x10° M), meanwhile oxyresveratrol showed com-

petitive inhibition (K,: 4.3x10°M; K;: 3.4x 10°M) against yeast a-glucosidase. These results indicate that steppogenin
and oxyresveratrol are noncompetitive and competitive inhibitors, respectively, against yeast a-glucosidase.

Keywords [1 Morus alba, o-glucosidase, steppogenin, oxyresveratrol

E]—\__]:IJJ =

0110

47} 917 | “H—roﬂ
Soll o] FA3] Adsehs sl vt o) L‘jr.

e BrelES welishe 3 WA dAle] aAR
202 AAsh glycoprotein?} glycolipide] A4
gttt webA a-GlucosidaseE &

erglEe] 2stel S Al oA,

AgAoF £219] /SHE Qs dfe] S AAAZL 5= 9l
o} 24)
o]g]st #8-2] o-Glucosidase AsAl= T2 o Hi= 21E0]

#R efo) y3 F-o= AAjelAR
(A3h) 02-920-6096 (2}2~) 02-953-6095
(E-mail) kwnaml@Xkorea.ac.kr

398

A g AAESE PREdeH gaFl sitER
Actinoplanes sp. <5 (genus)®] HEA=NA F2I3E acarboseE
E 5 Y o] 9o ®wale] xdE o] Q= WF 1-

deoxynojirimycin®¥} 2] 32 <] isoflavone$! genistein”©]

A EoA FEF a-glucosidase AEZAZ LA St $-
T B3 A FEES o831 a-glucosidaseI A AAE 7
AP F BT F71004 olefst &sol Sl 2 el =

B Morus alba L.ye S5 Morcaceae)oll &3P 0]
6~10 m714] A=, % i‘oﬂﬂ Aashe, A, v, T,
= EO]"\]OM] de] & = ol 0]"31 7%? ;ﬁoﬂ

2~ =
3 —ri—é—ﬂ

HOﬂ 2] oH

, 27), WS X 53d
steppogenin rutin, quercetin,

isoquercetin 7+ Zapr o) = 1 Aulwlofi= oxyresveratrol

< tyrosinase 4 A, FAF, A} 750] o= Zlom &

21gl.om 1219 sl v aminobutyric acid 52] 7154 4o

frEle] olo] A F FAAY FeliEE At 2HE, FHA

Sk
=1



Hfiella] #2131+ Steppogenin ¥} Oxyresveratrol 2] &% a-Glucosidase & A&} 399

35 9 aAES 5o AEe vl e ZoRE dEA 3
Ch1210 gpAnt o)2j3t o] 7] &) el ekl a-
glucosidasel] thet EdH 1= of7] HoQlA] gt} 8l B
WEE7]1(ADEFH o-glucosidasedl] et &S 7|22
steppogenin¥} oxyresveratrols #-2]8Ftt.

o] F B4 ¥EAHOR tyrosinase?} cycloxygenase Aol
)3k W7} Ho] 9lom 53| oxyresveratrolS IAFEA-E-S
E2 NAR S AL 1D 81912 (anti-inflammatory effect) 5°] k.
5o] AR a-glucosidaseol] thet B2 A= o] Q| ot

2 AT XA 23t steppogenin?} oxyresveratrols:
olgsto] &% o-glucosidasel] BAJel nx|&= Jdk A&l 7]
Zof| tiato] ATt

=
I
0z
Iz

M=
2 ARl AR Fre] ofd TR (A= 2009 2¢ A

AN o R FRIsle] oAl & S, Ballsto] ARSI
o} AN EE AAAE AT A0 A gR AL [EANS:
AR (K1027/]S)10ll X2kt

oXol o =& A gAY 2Ho &2

T & A F 5kgs A - 1xste] EtOHE 33] =3t
o] ofztslar 7EE3ste] EtOH 55 203 g2 Lot gt
= FEET SHTCDE ol &3stel dE¥A17]aL n-Hexane,
chloroform, ethyl acetateE 7}t 2} &8} chloroform
W2 12 g, ethyl acetate W2 32 g5 o] GBS e
o] o]-g3}3iTt.

Chloroform 3 12 g2 chloroform : methanol=100 : 1] 4
W gekE 5714 gradient-2 vl 2 silica-gel(Kiesel gel 60(70~
230 and 230-~400 mesh, ASTM Art. 7734 and 9385, Merck)
column chromatography(C.CYs AAI81] 11719] &8 (F1~F11)
0% Wrglon, 11 F F5~F7 283592 33 MeOH-
methylene chloride(1: 1) €& ©]&, Sephadex LH-20(packing
%4 Sephadex LH-20(Amersham Biosciences) C.CZ A A|&}
o] &g 2= (F59) 298 mgs F53ISITE F59= 40% & v
204 100% MeOH= & &vl2 stof @74 2= RP
Lobar-A C.C& 2I8te] 48 mg®] F593% 15319191, F593
< n-hexane/ethyl acetate(1/1)2 F&8|Z = silica-gel C.C
= AAslo] MRl £ 313E compound 1(7.5 mg)S
2] 3itHFig. 1).

Ethyl acetate 2% 28gS n-hexane/ethyl acetate(3/2°]A]
0/17FA1 2] gradient)d] &= silica gel C.CE AA|5}] 8
N 2 (F1~F8) o= Wr3lth olF F5iE(1329+

Vol. 54, No. 5, 2010

OH O
Steppogenin OH
e Q \ O
OH
Oxyresveratrol OH

Fig. 1 - The structure of compound 1 and 2 from Morus alba L.

sephadex LH-20 C.C(CH,Cl/MeOH=1/1)% 2 A|5}4] com-
pound 2(10.2 1S ©H&]8kgithFig. 1). £eld 3tEe 'H ¢
BC.NMR-< Varian Unity Inova 500NB spectrometer, LC-MS
& Agilent 1100LC/MSD trap classics AFgsto] S4s13itt.

Compound 1 - White powder, LC/ESI/MS(m/z): 287[M-HJ,
"H-NMR: (500 MHz, MeOH-d,) &: 7.25(1H, d, /=8.30 Hz, H-
6", 6.35(1H, dd, /=8.30 Hz, 2.44Hz, H-5'), 6.34(1H, d, J=
244 Hz, H-3). 593(1H, s, H-8), 5.90(1H, s, H-6), 5.62(1H,
dd, /=13.18 Hz, 2.93Hz, H-2), 3.08(1H, dd, /=13.18 Hz,
17.09 Hz, H-3)ax., 2.72(1H, dd, /=17.09 Hz, 2.93 Hz, H-3)eq.,
BC.NMR: (125 MHz, MeOH-d,) & 197.3(C-4), 167.1(C-7),
164.3(C-5), 164.2(C-9), 158.5(C-2'), 155.6(C-4"), 127.6(C-6"),
116.7(C-1"), 106.6(C-5"), 102.2(C-3"), 102.1(C-10), 95.7(C-6),
94.9(C-8), 74.8(C-2), 41.9(C-3).

Compound 2 - Colorless plates(in MeOH), LC/ESI/MS
(m/z): 245[M+H]*, 'H-NMR: (500 MHz, MeOH-d,) &: 7.33
(1H, d, /=8.8Hz, H-6), 7.28(1H, d, /=16.1Hz, H-a), 6.82
(1H, d, J=16.1Hz, H-B), 6.45(1H, d, /=2.0 Hz, H-2"), 6.45
(1H, d, J=2.0 Hz, H-6), 6.32(1H, d, 2.44 Hz, H-5), 6.31(1H,
d, J=2.44Hz, H-3) 6.15(1H, t, J=2.0 Hz, H-4), *C-NMR:
(125 MHz, MeOH<,) 8: 158.4(C-3)), 158.4(C-5), 158.0(C-4),
156.1(C-2), 141.0(C-1), 127.2(C-6), 125.3(C-B), 123.6(C-a),
116.7(C-1), 107.2(C-5), 104.5(C-2"), 104.5(C-6), 102.4(C-3),
101.1(C-4").
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X 7199 5.7 unit a-glucosidase(Sigma, Mo, U.S.A)S}
5% 001, 0.1, 1, 10, 100 pMo] F == 3]A413} steppogenin
¥} oxyresveratrol 0.2 mM sodium phosphate buffer(pH 6.8)
of ¥a1 37°CellA] 10:2%F WH&-A1Z1 ¥, 0.1 mM p-nitrophenyl
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2 C-3Y equatorial protong o351, § 3.08 ppmell4] double
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8 5.90 ppm} & 5.93 ppmellA] doublet> H-63} H-82] meta
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trum®l|41+= aromatic ring®|4] 7]213= chemical shift® UE}
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Fig. 2 — The inhibitory activities of steppogenin (A) and oxyresveratrol
(B) against yeast a-glucosidase. Data are expressed as
mean=SD of at least three independent experiments. *,
$<0.05 ** $<0.01 compared with control.

Table I-ICg, values of steppogenin and oxyresveratrol on o-
glucosisase against a-glucosidase from yeast

IG5 (M)
Steppogenin 34.3
Oxyresveratrol 9.3
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Fig. 3 — Line weaver-burk plot of the reaction of yeast a-glucosidase in the presence of steppogenin and oxyresveratrol. A: Seppogenin, B:

Oxyresveratrol.

Table II - K and K; values of steppogenin and oxyresveratrol for
yeast a-glucosidase

K, M) Ki M)
Steppogenin 1.1x10° 1.0x107
Oxyresveratrol 4.3x10° 3.4x10°

o 2 Al e et

a-Glucosidase0ll CHEH X3l kinetics

Steppogenin?} oxyresveratrol *2lef] e a-glucosidase®] #|
3 &S qrgstaat AYS JAst A¥E Fig. 39 Table 1I
o YehHSItt. Steppogenin®] Al 7122 17382 Aal 7]=
S YERN1AL, oxyresveratrol> 82 A 712-S YR
t}. T3t steppogenin¥} oxyresveratrol®] K, #< Z+7F 1.1x
1077} 43x10°MeI A, K; 32 2H2} 1x10°3} 34x108 M=
LERsIT

2 £

A (Morus alba)Z5-E a-glucosidaseZHd-2 AAleH= 2714
549 steppogenin?} oxyresveratrots #-2]th. 2714 £
o o8] §5(0.01, 0.1, 1, 10, 100 uM)ell thal] &5
2] a-glucosidase®] S 50% JAEH= HE=IC50)S T3}
Act. 71 A¥}steppogenin?} oxyresveratrol®] IC7>- 2+t 34.3
7 93 uMR! Aoz ZAFHACE a-Glucosidased]] thet A =
& steppogenin®] ¢ v AA AFZ YEFS O™ oxy-
resveratrol> 72 A3 712-& YERUIY. Steppogenin}
oxyresveratrol®] a-glucosidasel] th3t K, a2 2+ 1.1x10°
3} 43x10°M=Z Z7o] Hglon, om o K; gte 1x10°3}
34x10° Mz Zg=QIc}. webr x|z HE] 23t steppogenin
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