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Abstract — The ethanol (EtOH) extract of the branches of Cotinus coggygria (Anacardiaceae) exhibited a significant inhibition
on the yeast a-glucosidase, one of the key enzymes related with diabetes mellitus, in a dose dependent manner, in vitro. The
intensive phytochemical survey of the EtOH extract of the species by way of bioactivity-guided fractionation resulted in the
isolation of 1,2,3,4,6-penta-O-galloyl-B-D-glucose (1) as an active principle responsible for the inhibition on o-glucosidase,
together with two related components 2 and 3. Compound 1 demonstrated a strong inhibition on the yeast a-glucosidase, in
vitro and 1Cs, value was calculated as 0.96 mg/ml, when that of a reference drug, acarbose was estimated as 5.3 mg/ml. On
the other hand, other related constituents of the species, 1,2,3,6-tetra-O-galloyl-B-D-glucose (2) and gallic acid (3) were exhib-
ited relatively poor inhibition upon the yeast a-glucosidase, respectively.
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OFE, AollA BEslEe] 4skE AAS= a-glucosidase
A3 A (acarbose, voglibose, miglitol) 5°] AL, ALZZ
oluf 8 T A2 IxIA A Qed AYFES
A Al71=  thiazolidinedione 7] (troglitazone, rosiglitazone,
pioglitazone) ¥ non-sulfonylureasd] $1&& FH|SZIA| 24
K-ATPRIO 2 1&d HH]E FZ38H= meglitinideA] B3I
repaglinide (prandine, novonorm)e] 2 <& AUrt? o-
Glucosidase AaiAl= 27 U] brush borderol] F-3E3}L
= BslE 428l 8 4 = maltose, sucrose, glucoamylase
S 2% a-glucosidase®] G48AS Ao 2H tdHF
7t GRRE el AR S JAlste], A5 st dF
A5 AANIE EHS YephA Bk

AA a-glucosidase A3 A Z+= acarbose, voglibose 5]
AdollA de] AREE AL JAIRE, o]t R 3 EA L
NN HAL 5o 917 oo e H2RE-E o8t
Ve Aoz dEix Ak wEky olgF 7)E HAE
TARES 53] 98k AMZL a-glucosidase A3l
AFEo] H<8] JPE AL Ut
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S AR} 52 400 o] AEF
glucosidase A3l &3S AMste] 2 A3, QUIUF 74
o] ot FEFES H|ET 40 AFY HEFEFEEC] ¢
T3 o-glucosidase A3 &= UYEPES & = AUt

WIS (Cotinus coggygria Scop.ye 253 (Anacar-
diaceae)’l &3l YFEHFAFS2ZA] FHloke HIES ¢
gt ZpR)ol] A 2 AAjEo] e AF SHEREA]
SR E AMEE £33 SAE glou H ofg g o
gk AR s, M A &4 Sol Y ®ar o
9}\1:"—_10-12)

A2t 52 o8 AE FEEE9 a-glucosidase A3l &
AL B T QUL 7HA] 9] oekE FEEo] tiE
oFE= AME-SF acarbosedl| Hlste] E53 A ST S
LeRdol wie}, UV 7R FEE HE 24EES
] A7 918+ in vitro a-glucosidase A3 &4
ARZ slo] = FEY (bioactivity-guided fractionation)
of m} ST 7] FEE4] e, BAE A=
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AMETE - 2 A3 AME A8+ 20074 897 o=t
shettel ol ARSI Q= iVl 7RIS AFH
Bta] 2743k & Ago)] AR 2™, voucher specimens-
st o] ks ojdo).

7171 ¥ Alef — & AFol| ARH Aok B E(GR)
2 1F Al AFE-319 21, NMR spectra= Brucker2]
AM-3002 AMX 5002 ©]83te] =483tk Column
chromatography+ silica-gel (230-400 mesh, merck)2 A&
319132, TLCE Kiesel gel 60 F254 (0.25 mm, Merck)S
AHE-EFATE

a-glucosidase S2X6l &4 — a-Glucosidase inhibition
assay "PH-S Watanabe?] W DL o] g8190m, B4E &
F2HE HoJF o-glucosidase (Sigma 9001-42-7, E.C 32.1.20)
g AME3k AL, 71-8-&  pnitrophenyl-a-D-glucopyranoside
(Fluka, BioChemika)E A3} t}. a-Glucosidase= 0.2%
BSA<®} 0.02% NaN,7} £ 100 mM phosphate buffer
(pH 7.0°1 0.7 wmP} EE5 FHojx &4 Ao = AR3IR
37, p-Nitrophenyl-o-D-glucopyranoside== 100 mM phosphate
buffer (pH 7.0°1 5 mMe| H7A] Zoix 712 G o= AL
3tk DMSO® =<1 sampleS microplate®] 10 ul
loading3} 32, thZl& DMSOZ 10 ul® =28}t
SampleS loadingZ} microplated] &4~ 898 50 uk¥ 7}
3l o] F31, 58 Fot AL incubation 2171 Z-o
microplate reader (BIO-RAD, USA)E 405 nmollA] 3=
£ 34 stk oo 2 718 895 50 ul¥ HIKekaL 5
F Fo 2294 incubation A1Z] Z-°l 405 nmellA F =
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2 24890t 714 F7h 5 AsE FYE AolwiE

o A &S ARt 72 A 33] whE Yo
X 8] BHAAE It

F& 9 22| -2 7Ax¥ I 7 (1 kg)E EtOH
ol 797F W3 Al § oAl AR S Y} F55k
EtOH extract 98 g& AAUTE °1& S/ 2 L o d8AIY
< &% methylenechloride (MC), ethylacetate (EtOAc)
2 p-Butanol (n-BuOH)Z @A o g2 F&3ta] MC #3
& 17g, EtOAc E3E 40 g, nBuOH 3% 14g 2 27
E% 25¢8 7tz A9t} EtOAc H38 & 40 ¢S £58v)
MC: MeOH: H,0O = 200: 5: 1~10: 5: 1= silica-gel (230-
400 mesh, 800 g) column (©=5.0x100 cm) chromatography
E AAEl] & olle] 8 Fr. 1 (0.5g), Fr. 2 (15g), Fr. 3
(17 ), Fr. 4 (4.5¢), Fr. 5 (10g) ¥ Fr. 6 (1 )& U+
th. 2 % Fr. 5 (10 g)E THAl EtOAc: EtOH: H,0 = 80:
5:4~15:5:49] 80|72 = silica-gel column chromatography
E AAIske] Fr 5a (8.5g)°t Fr. 5b (410mg) ¥ Fr. 5¢
(800 mg)Z YUFSlAL, ©] F Fr. SbellA] sl 12 Alth.

s}ErE 1 (1,2,3,4,6-penta-O-galloyl-B-D-glucose) — Pale
yellow powder; '"H-NMR (300 MHz, CD,OD) 6&: 7.13,
7.07, 7.00, 6.97 and 6.92 (each 2H, s, Gal H-2,6), 6.26
(IH, d, J = 83 Hz, Glc H-1), 593 (IH, t, J = 9.7 Hz,
Gle H-4), 5.63 (1H, t, J = 9.7 Hz, Glc H-3), 5.58 (IH,
dd, J = 9.7, 8.3 Hz, Glc H-2), 4.53 (IH, d, J = 10.5 Hz,
Gle H-6), 439 (1H, d, J = 10.0 Hz, Glc H-5); "C-NMR
(500 MHz, CD,OD &: 167.9. 167.3, 167.0, 166.9, 166.2,
146.6, 146.5, 146.4, 1464, 146.3, 140.8, 140.3, 140.2,
140.1, 140.0, 1399, 121.1, 1204, 1202, 1202, 119.7,
110.6, 110.5, 1104, 1104, 1103, 93.8 (Glc C-1), 74.4
(Gle C-5), 74.1 (Gle C-3), 72.2 (Gle C-2), 69.8 (Glc C-4),
63.1 (Gle C-6).
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2 EFEES O E yeast a-glucosidase A8l S4S 7
Mato] & Aat, UV 7H] dlehE FEES HIET 40
ofFe] AEFEFEEC] 78 a-glucosidase A EHE L}
W & Asl

& p-nitrophenyl-o-D-glucopyranosideE 7122 A8k jin
vitro yeast o-glucosidase (Sigma 9001-42-7, E.C 3.2.1.20)
A & AN Ad} SHIE 71 9] ek 25
& FroEH 07 g-glucosidase S AN,
10 mg/mle] SYFLA oF 79% &4 A &S HAF9]
th &, SAEE M3 A 84 A &S SR
22E 50% BAaE A EE(1C)= 3.37 mg/mlE LEL
ok A FUe Azl slelr] AAISE thxekE acarbose
o] 50% AATA AsEFE (ICy)»= 5.3 mgmlzE S35 o]
SN 7141 9] dehs FEES | 22E acarbose H.U}
2 24084 AaHE YA S & ATh
F3h oeke FEES MC, EtOAc ¥ #n-BuOHE T4
o= gujEgste] 4 MC £¥E % EtOAc I E o
Al T2 3484 A adE JepITE 53] EtOAc
29 A 5mymle] S EENA 958%2] H 84T
A Al g7E Jepfidlon], MC #8582 5Ud kol
A 47.0%, 28] 3L n-BuOH 3 &3} 27 EFL 50% ©]
ste] mm] gk 84 A3f&-S YERAITE (Fig. 1). mebA] F
MIF 714 F2E9 &% a-glucosidase A4 A3
AEELS T2 EtOAc B 50| BEdh= Z10= o FH o]
°] EtOAc & EZNE g48g A dwse] we A
£ AEstdth 4 EtOAc 9 &<S silica-gel column
chromatographyS A3l Fr. 1~Fr. 6 5 & &/1]2] #3°
2 e § 7 299 2484 AsadE 22 5 mg/ml
o] S FwolM S4st] & A3, Fr. 4= 78.0%, Fr. 55
94.9%, Fr. 62 91.7%2] =2 G4 A ass oz
WA Fr. 1~Fr. 3 2 B 40% ©]3ke] 848 et
o] T 7F¢ 3t aAE Al aaE JEd Fr 58 Al
2} silica-gel column chromatographyS- 2] sle] HA|8+ 2
3}, yeast o-glucosidaseol] thate] &gt Gl dE 1}
= st 12 SEsiith SgE 12 vy U
Al "H-NMR 2 "C-NMR spectrum 5 7} 2333H4] data
2 78"y vaste] B A} 12,3 4,6-penta-O-galloyl-
B-D-glucose®= 1= AT},

IFE 12 T JEHLOZ yeast a-glucosidase TS
Asetd o, 50% Z48 AsEE (ICs)= 0.95 mg/ml
2 2=, gokER ARS-SE acarbose (ICs, = 5.3 mg/
ml)el] Hlgte] €4 7FEel g4 A adE e
o} @A S3HE 13 7 Fr Sa25E 29 SjHE 2
(1,2,3,6-tetra-O-galloyl-B-D-glucose) GA] ZFEZ AL
3t acarbosedll a7k 7838t @484 AadE e
WAL (ICs, = 3.2 mg/ml), EtOAc #-3 5ol 717 wo]

o
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Fig. 1. Enzyme inhibitory activity of some solvent fractions
from the extract of C. coggygria on the yeast a-glucosidase, in
vitro.
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Fig. 2. a-Glucosidase inhibitory activity of pentagalloylglucose
(1), tetragalloylglucose (2), gallic acid (3) and acarbose.

EA18k3L Qe gallic acidE 10 mg/mle] 4 F oM =
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