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Abstract: Objective To investigate the chemical constituents of the fruits of Phyllanthus emblica and evaluate their antioxidant and
hypoglycemic activities. Methods Compounds were isolated and purified using silica gel and reversed-phase silica gel RP-18 column
chromatography, followed with semi-preparative high-performance liquid chromatography (HPLC). The chemical structures were
elucidated based on physicochemical properties, together with UV, NMR, HR-ESI-MS, and X-ray single-crystal diffraction methods,
and comparison with literature data. Antioxidant and hypoglycemic activities were assessed by DPPH free radical scavenging and a-

glucosidase inhibitory assays. Results Nine compounds were isolated from the ethyl acetate fraction of the methanol extract of P,
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emblica fruits and identified as 1-(2-aminobenzofuran-3-yl)-2-(2-methoxyphenyl)ethan-1-one (1), methyl dioxindole-3-acetate (2),
aurantiamide (3), phyllaemblicin G3 (4), mucic acid dimethyl ester 2-O-gallate (5), chebulic acid trimethyl ester (6), 3,4,8,9,10-

pentahydroxydibenzo[b,d]pyran-6-one (7), ellagic acid (8), and methyl 1-O-benzoyl-3-a- glucuronosyl glycerol (9), respectively. The

bioassay showed that compounds 5-8 exhibited significant DPPH radical scavenging capacity (scavenging rates = 86.59% — 90.75%),

and 1, 7, and 8 displayed inhibitory activity against a-glucosidase with ICso values ranging from 1.44 to 33.06 pmol/L. Among them,

compound 7 showed the strongest inhibition, which was superior to the positive control quercetin (ICso = 4.96 pmol/L). Conclusion

Compound 1 is a new alkaloid, named emblicine A, while 2, 3, and 9 are reported from the titled plant for the first time. It is the first

study to identify alkaloid with hypoglycemic activity from P. emblica, providing a scientific basis for its traditional use in glycemic

control and antioxidant defense.

Key words: Phyllanthus emblica L.; alkaloid; emblicine A; antioxidant; a-glucosidase inhibitory activity; aurantiamide; methyl 1-O-

benzoyl-3-a- glucuronosyl glycerol

i~ £k & ( Phyllanthaceae ) M T £ J&
Phyllanthus L. THY)2FRZA 1270 M0, T2 040
TR AR X . JEAT 30 A, Horp 11
AR 2 o R HF Phyllanthus emblica L. JRFRIMAH |
JEEEENE, RIEMTRAR, =T T R
AR, H 1977 g, KRHFHE (R EZ )
WO ) FHZM, FFPINIR A HE it 87 M
B EVE B AR, rh SRS R TN, 1R
T Z A DEER R AR IR TR A,
HEYE SR BRSO, EE. =Rk, KR
R VSR 2 M AEYE RO Hodr, Rk
By R H R EEEY, O BRIk
BTR. BAEREZ MRS, SR 5HMZ
FEHIEE, AH LA & TR A AT A& B =
RERr RAPUEMN. PR BEILRE. HIE. )
JH S G2 18 715 55 22 o 24 B R 210121 AR T 4R
H IR S W R IOV B S TR £ B A BGER AL 1R AT &R
GRS BRI ST, oSR3I 1 ASE A EAT 8
ANEEAEY, 539108 1-(2-amino- benzofuran-3-yl)-

2-(2-methoxyphenyl)ethan-1-one (¢ 1 ) . methyl
dioxindole-3-acetate (2)+ & % (aurantiamide, 3)-
MR EkEE G3 (phyllaemblicin G3, 4). mucic acid
dimethyl ester 2-O-gallate (5) 11 —H i (chebulic
acid trimethyl ester, 6 ). 3,4,8,9,10-pentahydroxy-
dibenzo[b,d]pyran-6-one (7). ¥{tFR (ellagic acid,
8) FIHIEE 1-0-7 F gk 5 -3- - ] 267 W T8 IR 5 H- Vi1 6
(methyl 1-O-benzoyl-3-a-glucuronosylglycerol, 9).
SiRILE 1. Hrb, AEY 1 DU AEYI, N
RE T A; ALED 2. 3R 9 e RN ZEY 5
BIRAS. XPTH BV TIEMNS o B E R
TEYEVET, 48RS 5~8 Xt DPPH H i35
FREN 86.59%~90.75%; AW 1. 7 Al 8 Xt a-H]
T R A H R N 1.44~33.06 pmol/L.
1 UFESHHE

UV-2401A BUEAMIEEEE T CHA R B
/~F]) . Bruker DRX-600 BUAZHEFLHRAL (Bruker A H]).
API QSTAR-TOF ! & 73 # & A7 I 18] 57 1 A
Multiskan FC 74 % THRERFRRX . FE il FRERL (200~

1 & 1~9 Bfb LR

Fig.1 Chemical structures of compounds 1—9
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300 H, HEESEECTERATD. AR RP-
18 (40~60 pm, FEEAMHIEREA AT, Waters
600 B S RGHAH AR, LA Zorbax SB-Cig fifiAs:
(250 mmX9.4mm, 5um). TfEZEHR (B 200~
250 pm, FHEHEFFATAHRAFD.

RHT P emblica L. FSEFEHT 2023 4 9 H
KEATEZEE AR, WP EREER R EY
FHT B WA R P bR AR TR0 AR L e . SRR A
(%5 kib-24-09-23) f7T A B AL B B A HE 4 it
FATHE YN 5 RIR L) 4 B E i SE0 %= .

2 ik
21 REEESE

SHFEER (79.0 kg) H 95%HRE-/K =iz
W, PRBCRIRAG R A NIE A G, DABSRR CERZEHL,
15 3BERR ZBE R 1.0 kg FRARERRA: (4 5,
DL be-FEE (2000, 9:1.8:2.7:3.6:
4, 5:5) BAEEBEML, 53] 6 Mt (Fr. A~F).

Fr.B (108.0 @) JHEITHEMRAE (i or &, A&
FE-FIEE (1004 9:1.8:2.7:3.6:4.5:
5) FREESEL, 53] 6 NS (sub-fr. BI~B6).
sub-fr. B2(15.6 g) 4 S fFEE RP-18, HIEE-7K (30%-
50%- 70%- 90%) Lelifs2dt—L 1845 B2.1~2.9.

B2.2 (1.1g) kA @I Chilm-EE R LB
200 1~1: D, PLRCEHI4 HPLC (16%Z§-7K)
aifh, BELEY 9 (42mg, ®R=43.0min). B2.4
(3.5 @) SRERFEEN CAMEE-BEIR AN 20 0 1~
1: 1), HL¥H|% HPLC (Z[E-7K 29%~38%) 4L
1k, BEMLAEY 5 (3.4mg, ®R=15.0min). 6 (29.6
mg, kR=162min). 7 (50.6mg, RrR=6.0min) I8
(45.0mg, ®R=13.0min). B2.6 (0.8 g) LA
W CHMBE-EERE 28 20 0 1~1: 1), HEEH&
HPLC (ZJE-7K 62%~75%) 4itk, BEb& 1
(1.7mg, %:=20.0min). 2 (6.2mg, xr=17.5 min)
3 (122 mg, ®=30.0 min). B2.8 (0.2 g) &k
e Ak el Cf yHmk-BERR 408 10 0 1~2 1 1), F&f
#il# HPLC (50%Z.MiE-7K) 4litk, 1821544 (57.0
mg, ®R=11.0 min).

2.2 DPPH EREEMRIAE

I T B A SN 2,2- R - = RS R
(1,1-diphenyl-2-picrylhydrazyl, DPPH) H B HE
BRBEJISRVAN 2 S AL A BTG 23], K Ay
TMALEY) (LHREE 50 umol/L) 5 DPPH ZEEIEWR
(&R 100 pmol/L) T 96 AL IR A, BN

WHE 3 MM ES, RIS 20072 E R
ZH LI Trolox (ZEHKREE 40 umol/L) AE N FH X .
1630 C2M N6 E 1 h, 8 Thermo Scientific
MULTISKAN FC B EEFRAXINE 515 nm &b FIW
(A) {8, #AXIHE DPPH ERRE.

TR R =(A wa—A ww)/A 2o
2.3 o-EEEEEHISIENE

FFUFES L 50 umol/L N HIUEIR B HEAT — A5k
FERRE, Ef/NKRIE 0.78 umol/L, 5 o7 25 #i L il
W (0.025 U/mL) Sl R 4-if 2k 2R dk-a-
D-M I & B (PNPG, 1 mmol/L) HKIKINIA 96
bR, MAHRE IANER. FENEIASEZMN
2 AN DAY 25 (2R 10 5 umol/L) 1EHN
FHYEXTRE . 7E 37 ‘CFWEHE 50 min, B /58 FHEEHR
AT 405 nm K NME 4 18, %A RTHHE ISR
% Reed & Muench 7ATHE RN G (median
inhibition concentration, ICsg)o

FHZE=1—A4 su/A 50
3 &
3.1 HEMIEIFEE

a1 A EES CREE-K), UV AT (nm):
204.5 (3.91), 212.5 (3.87), 257.0 (3.51), 298.0 (3.49),
306.0 (3.49), HRESIMS m/z 304.095 1 [M+ Na]*
(caled for C17H;503NNa', 304.095 0), 44 NMR %1
PEHEM L 77500 CiHsOsN, AMEFIE N 11, R
P "H-NMR (% 1) A1 '"H-'HCOSY i (F2) &
INAFAE 2 HAAN BT, 2T [006.98 (1H,
d, J=8.3 Hz, H-3), 7.24 (1H, t, J = 7.7 Hz, H-4), 6.88
(1H, t, J=7.4 Hz, H-5), 7.14 (1H, d, J = 7.4 Hz, H-4);
ou 7.50 (1H, d, J = 7.7 Hz, H-5"), 7.17 (1H, t, J = 7.7
Hz, H-6'), 7.07 (1H, t, J = 7.7 Hz, H-7"), 7.26 (1H, d,
J=17.7Hz, H-8")]; 1 NMEHEFTT [ou4.12 (2H, s,
H-7); 1 NMHARERT [6n3.18 (3H, s, 2-OCH3). *C-
NMR (£ D iEERREE 2 MR ER [
125.1 (s, C-1), 159.1 (s, C-2), 111.5 (d, C-3), 129.3 (d,
C-4), 121.5 (d, C-5), 131.7 (d, C-6); dc 127.6 (s, C-4"),
119.8 (d, C-5%, 125.2 (d, C-6'), 122.7 (d, C-7"), 110.9
(d, C-8", 150.7 (s, C-8"], 1 MMHIE [c 43.1 (t, C-
N 1ANEIERIE [5c 194.3 (s, C-8)], 2 > sp? HLIE Y
22 DR ORN = B BRI R T [Oc 168.1 (s, C-2"), 95.1 (s,
C-3)], PLR 1 ANHEIE [oc 55.8 (q, 2-OCH3)]. i
4T 1D Al 2D NMR 3, ZEmal S
acuminaminoside pentaacetate 7 % Cs — SIS 2k
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F1 LAY 1H 'H-F BC-NMR KEHIE (600/150 MHz, CD;0D)
Table 1 'H- and '3C-NMR spectroscopic data of compound 1 (600/150 MHz, CD3OD)

{3DA & OH {3DA o OH

1 125.1s 3 95.15s

2 159.1s 4 127.6s

3 11154 6.98 (d, J = 8.3 Hz) 5 119.8d 7.50 (d, J = 7.7 H2)
4 129.3d 7.24 (t, 3 = 7.7 H2) 6 125.2d 7.17 (t, 3 = 7.7 H2)
5 12154 6.88 (t, J = 7.4 H2) 7 122.7d 7.07 (t, 3=7.7 H2)
6 131.7d 7.14 (d, J = 7.4 H2) 8 110.9d 7.26 (d, J = 7.7 H2)
7 43.1t 412 (2H, s) 9 150.7 s

8 194.3s 2-OCHs 55.8q 3.81(3H,s)

2 168.1s

1 X-ray of 1

B2 &1 /%% HMBC (H~C) 7 'H-'H COSY
(—) HBXES (b)) REESE XSHEITHEN )
Fig.2 Key HMBC (H-—C) and 'H-'H COSY (=)

correlations of compound 1 (left) and its single crystal X-

ray structure (right)
e FEARAL, W — B DXUAE T 2R i Iy e AR R
FAE, mld I AU i on 3.18 (3H, s, 2-OCH3)
5 C-2(5¢159.1) ) HMBC At (& 2) AfESE.
SR, A W0 G5 AL A A I B PR P, RN
HMBC i O B> B A A A5 5, X B
AT E 731 2B 28 SR 7 (R T . itk X
MEE NMR s A2 LS OS5 4 . T ikt
AN B KR R SRS T2 YIRS, A
TR BEAT B ity X S BT S50 Wz &Y s A
Cu Ko HRFATHEE T (B 2), B2 1 IR 1-
(2-amino-benzofuran-3-yl)-2-(2-methoxyphenyl) ethan-
l-one. ZAGZEN 1 AN, Ml ARH TILA.
wEm 2. HEWMIRY, 27530 CuHiNO.,
ESI-MS m/z: 221 M+ H]'. 'H-NMR (600 MHz,
CD;OD) ou: 7.38 (1H, dd, J = 7.8, 1.4 Hz, H-4), 7.28
(1H, td, J=17.8, 1.4 Hz, H-6), 7.06 (1H, td,J=7.8, 1.4
Hz, H-5), 6.92 (1H, dd, J=7.8, 1.4 Hz, H-7), 3.74 (3H,
s, OCH3), 3.07 (1H, d, J=16.1 Hz, H-8a), 2.82 (1H, d,
J=16.1 Hz, H-8b); '3C-NMR (150 MHz, CD50D) é:
174.6 (C-2), 170.7 (C-9), 138.2 (C-7a), 130.9 (C-3a),
127.2 (C-4), 125.8 (C-6), 124.4 (C-5), 117.1 (C-7),75.1

(C-3),53.3 (-OCH3), 42.9 (C-8). b _F- TH-NMR #1 13C-
NMR 1% B 5 o0k b — 80, #es et &4
2 °A methyl dioxindole-3-acetate.

& 3. LOFEWMmRY, o1
CasHagN203, ESI-MS m/z: 401 [M—H] » 'H-NMR
(600 MHz, CD;0D) ¢: 7.70 (2H, d, J = 7.7 Hz, H-3,
79, 7.52 (1H, t, J = 7.7 Hz, H-5"), 7.43 QH, t, J = 7.7
Hz,H-4',6",7.18~7.27 (TH, m, H-5~9, 5", 7", 7.15
(2H, t, J = 7.7 Hz, H-4", 8"), 7.08 (1 H, t, J = 7.7 Hz,
H-6"), 4.80 (1H, dd, J=8.9, 6.2 Hz, H-2), 4.08 (1H, m,
H-17), 3.37~3.60 (2H, m, H-9"), 3.16 (1H, dd, J =
13.8, 6.1 Hz, H-3a), 2.99 (1H, dd, /= 13.8, 9.0 Hz, H-
3b), 2.92 (1H, dd, J = 13.8, 6.1 Hz, H-2"a), 2.72 (1H,
dd, J = 13.8, 8.2 Hz, H-2"b); *C-NMR (150 MHz,
CD;0D) &: 173.3 (C-1), 169.9 (C-11, 139.6 (C-4),
138.6 (C-3"), 135.2 (C-2"), 132.8 (C-5"), 130.4 (C-6, 8),
130.4(C-5",7"),129.4 (C-4",8"),129.4(C-5,9), 129.3
(C-3", 77, 128.5 (C-7), 127.7 (C-4', 6'), 127.3 (C-6"),
63.9 (C-9"), 56.7 (C-2), 54.2 (C-1"), 38.8 (C-3), 37.9
(C-2"). PL_E 'H-NMR Al 3C-NMR ¥ ¥ 5 Sk
P —207, WS E LAY 3 4 aurantiamide.

WEY 4: TLEFEITMRY, 7372 CHaO0,
ESI-MS m/z: 459 [M+Na]*. 'H-NMR (600 MHz,
CD;OD) 6: 8.08 (2H, d, J= 8.0 Hz, H-3, 6'), 7.54 (1H,
t, J = 7.4 Hz, H-4), 7.42 (2H, t, J = 7.7 Hz, H-3', 5),
5.28 (1H, d, J=3.0 Hz, H-10), 4.12 (1H, t, /= 3.7 Hz,
H-5), 4.03 (1H, t, J = 11.5 Hz, H-12a), 3.91 (1H, dd,
J=11.3, 5.6 Hz, H-12b), 3.79 (1H, s, H-7), 3.61 (1H,
d,J=4.8 Hz, H-12b), 2.54 (1H, hept, J = 5.6 Hz, H-3),
2.18 (1H, dd, J = 14.9, 3.3 Hz, H-9a), 2.07 (1H, m, H-
2a, 9b, 11), 1.88 (2H, m, H-4), 1.55 (1H, dt, J = 14.3,
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9.6 Hz, H-2b), 0.88 (1H, d, J = 7.0 Hz, H-14); "*C-
NMR (150 MHz, CD3;0D) ¢: 176.1 (C-13), 166.5 (C-
7, 132.9 (C-4", 130.9 (C-1"), 129.8 (C-2', 6", 128.3
(C-3%,5", 101.1 (C-8), 81.4 (C-5), 76.1 (C-6), 74.8 (C-
7), 71.1 (C-1), 70.1 (C-10), 62.2 (C-12), 52.0 (C-1"),
35.0(C-9),33.4(C-11),32.9(C-3),27.7 (C-2),27.1 (C-
4), 12.7 (C-14). AL "H-NMR F1 BC-NMR i &%
5 5 SCRR X L — B0, Mg Eiea? 4 N
phyllaemblicin G3-

a5 AT ERR AR, 7073 CisHisOmn,
ESI-MS m/z: 391 [M+H]". 'H-NMR (600 MHz,
CDs;0D) ¢: 7.18 (2H, s, galloyl H-2', 6", 5.50 (1H, d,
J=2.0 Hz, H-2), 4.52 (1H, d, J = 1.8 Hz, H-5), 4.34
(1H, dd, J=9.8,2.0 Hz, H-3), 4.02 (1H, dd,/=9.8,2.0
Hz, H-4),3.78 (3H, s, 1-OCH3), 3.75 (3H, s, 6-OCH3);
BC-NMR (150 MHz, CD3;OD) d: 175.4 (C-6), 171.3
(C-1), 167.8 (C-7"), 146.5 (galloyl C-3’, 5", 140.2 (C-
4, 120.9 (C-1%, 110.4 (galloyl C-2’, 6", 74.1 (C-2),
72.7(C-4),71.8 (C-5), 71.3 (C-3), 52.8 (1-OCH3), 52.6
(6-OCH3). LA 'H-NMR Al BC-NMR i E#¥5 5
SCHRXS EE— ), S e S 5 8 mucic acid
dimethyl ester 2-O-gallate.

tEY 6: HETLEMMA, 713 CisHis011,
ESI-MS m/z: 399 [M+H]". 'H-NMR (600 MHz,
CD;0D) ¢: 7.03 (1H, s, H-8), 5.28 (1H, d, J= 1.2 Hz,
H-3), 3.88 (1H, dd, J = 7.5, 1.2 Hz, H-4), 3.69 (3H, s,
11-OCH3), 3.63 (3H, s, 12-OCH3), 3.55 (3H, s, 13-
OCH3), 3.24 (1H, ddd, /=9.5, 7.5, 5.3 Hz, H-9), 2.83
(1H, dd, J = 17.1, 9.5 Hz, H-10a), 2.53 (1H, dd, J =
17.1, 5.3 Hz, H-10b); '*C-NMR (150 MHz, CD;OD)
0: 175.0 (C-13), 173.7 (C-11), 171.2 (C-12), 166.1 (C-
1), 146.9 (C-7), 143.9 (C-5), 140.8 (C-6), 117.3 (C-4a),
116.1 (C-8a), 109.0 (C-8), 78.5 (C-3), 53.4 (13-OCH3),
52.8 (12-OCH3), 52.3 (11-OCH3), 45.0 (C-9), 37.1 (C-
4), 34.8 (C-10). LA 'H-NMR £ 3C-NMR i &%
I 5 530w B — 3, e G 6 4 chebulic
acid trimethyl ester.

WEW 1 BEATERI A, 77730 CisH107,
ESI-MS m/z: 277 [M+H]" . 'H-NMR (600 MHz,
CD;0D) ¢: 8.45 (1H, d, J=9.0 Hz, H-6"), 7.38 (1H, s,
H-5), 6.77 (1H, d, J = 9.0 Hz, H-5"); '*C-NMR (150
MHz, CD;0OD) ¢: 163.9 (C-7), 146.8 (C-4"), 146.5 (C-
4), 144.1 (C-2), 142.0 (C-3), 141.0 (C-2"), 133.3 (C-3"),

119.1 (C-6"), 118.5 (C-1), 112.9 (C-1'), 112.4 (C-5"),
112.0 (C-6),108.1 (C-5), LAl TH-NMR #1 3C-NMR
i B 5 SR EE— 3020, WOETER A T N
3,4,8,9,10-pentahydroxydibenzo [b,d]pyran-6-one.

EY 8. AT EMMA, 713 ClaHeOs,
ESI-MS m/z: 303 [M+H]". 'H-NMR (600 MHz,
CD;OD) ¢: 7.41 (2H, s, H-5, 5", 6.77 (1H, d, J = 9.0
Hz, H-5"); 3C-NMR (150 MHz, CD;0D) d: 158.5 (C-
7), 158.5 (C-7"), 148.6 (C-4), 148.6 (C-4"), 139.5 (C-2),
139.5 (C-2'), 130.8 (C-3), 130.8 (C-3%, 112.1 (C-6),
112.1 (C-6"), 111.2 (C-5), 111.2 (C-5"), 107.8 (C-1),
107.8 (C-11. LAE 'H-NMR Fl BC-NMR it %4
5 CHRRT b — 202, W e 54 8 4 ellagic acid.

tE) 9: EEIRY, 7+ 3 Ci17H22010, ESI-
MS m/z: 387 [M+H]*. 'H-NMR (600 MHz, CD;0D)
5:8.07 (2H, m, H-2", 6", 7.62 (1H, m, H-4"), 7.49 (2H,
m, H-3", 5", 4.89 (1H, d, J= 3.8 Hz, H-1"), 4.44 (1H,
dd, J=11.5, 4.4 Hz, H-1a), 4.37 (1H, dd, J=11.5, 5.4
Hz, H-1b), 4.18 (1H, dq, J = 6.6, 5.0 Hz, H-2), 4.11
(1H, d, J = 9.9 Hz, H-5'), 3.91 (1H, dd, J = 10.0, 5.0
Hz, H-3a), 3.66 (1H, m, H-3"), 3.66 (3H, s, 6“OCH3),
3.54 (1H, dd, J = 6.7, 3.3 Hz, H-3b), 3.52 (1H, m, H-
4'),3.47(1H, dd,J=9.6,3.8 Hz, H-2); BC-NMR (150
MHz, CD;0D) d: 171.9 (C-6"), 167.9 (C-7"), 134.3 (C-
4", 131.3 (C-1"), 130.7 (C-2", 6", 129.6 (C-3", 5"),
101.2 (C-1"), 74.5 (C-3"), 73.3 (C-4"), 73.2 (C-2"), 73.0
(C-5", 70.6 (C-3), 69.5 (C-2), 66.7 (C-1), 52.7 (6"
OCH3). LA TH-NMR #EF1 BC-NMR i 5 SCHR X
— 2, HEEENAY) 9 N methyl 1-O-benzoyl-3-a-
glucuronosylglycerol.
3.2 DPPH BEHEEMRIER

7E 50 pmol/L ¥R E N, XHb&4 1~9 ) DPPH
H A B A /1T 7K. 3k 2 Fow, (&)
5~8 X DPPH iEFREES), THFREN 86.59%~
90.75%. H &) 1~4. 9 £ 50 umol/L ¥ &~ DPPH
TBRRFI<20%, RIHAEZA R PO B
TEE

SERFW, RH TGRS HAL By
2RI, LAY 5~8 BRI T
#1f) DPPH H HEIERRAE 1, HILF S FHEET
HTHE2AMmRE, FolRay 8 RER)
A7 CHEARIETIZRIFMEAED B 1w B0 3
52 AWz, A gt ItEE LR A E HEE.
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Fz2 LEH1~9 1) DPPH BEHEBRE

Table 2 DPPH free radical scavenging rates of compounds

WAL as KRR Ty et R 5 R ke R H T
PUEMTE TR SR 2580 ], O HAR SR Hi A AL T

= R T S (R AR
wEM BFRE% waEM BER % 33 o-EELEEESHISEM
ol wEES L BareE W% 3 FR, B 1 7 R 8 RILHHHIE
> 1484060 7 86.50-0.28 P, ICso{ N 1.44~33.06 pmol/L. tb &%) 7 FHLH
3 ~1.6240.39 8 90.26+0.16 SR M HEYE, 1Cso 5N (1.4440.09) pmol/L,
4 ~0.80+0.38 9 11.28+0.59 TRHYEXT R[4 2%, ICs0=(4.96£0.02) pmol/L].
x3 AW 1~9 1 o-BEFEEESHIIHE S
Table 3 a-Glucosidase inhibitory activity of compounds 1—9
WwEY I ZE1% ICso/(umol L. EY 11 2/% ICso/(umol L.
i e 67.87+£2.61 4.9610.02 5 8.29+0.25 -
1 66.60+3.24 33.06+1.63 6 5.08+1.16 -
2 3.88+1.18 - 7 98.03+0.22 1.44+0.09
3 11.17+1.53 - 8 88.74+4.29 13.00+0.37
4 - - 9 4.96+1.82 -
- A

- -not detected
AW 2~6 1E 50 pmol/L ¥R EE R FIFIHIZ I <15%,
LT W A e

GERRM, o m AR EE IR T 2 KA
Fff e H— 2R ZMmRNEY, st
L& 7 M 8, HZ AWtk n] el 5 B
MR E BT R EH . S E BN, ARE
RMAZFED S 1 PR B AR H T A
(1), HEEIRI M 5 A SR - 48 eI
PR ARG, W T S BRI EMERH T 1%
WEThRE I E EEH .
4 g

A FTMRE FREF RN EHEET 94
WA, A% 1 ABA B o8 & E T RIS
(B AL (1) K 3 AN E IR Y ORI 2 %0
EY (2. 3.9, FETRETIERS ZHF
Yo IS PEVEAN S5 R TR R — 7,
PAMTEES e 28R R, hEY
5~8 A H A5 b FE My FR R R I R )
DPPH H HEERRAE S, HUE T 2B sn 2R T
PUAMAE TSR 59— 7T, BERETE I 2
P RCEAE LS AR T Z I 2 52
RN RIAZ, BEY (O PENE, R TR
BEOR IR B SRAE o1 AR T Bl A ) o ) B AR
o ZRIE RMAEYIS EENR T PR 1
FER DRI T BRI R RIE, S T HE PR

oy FEE N T MR IMEGINE, AR RKET

RH TR B T Re vk AR 25 SR T Y

1% 73 5 FI BRI S

RBFR HEEEAERAREAAZFR

SE R
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