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Abstract: Objective To isolate and identify the chemical constituents from Gastrodia elata and evaluate its antioxidant and o-
glucosidase inhibitory activities. Methods The compounds were isolated and purified by column chromatography of silica gel,
Sephadex LH-20. Toyopearl HW-40F, and semi-preparative HPLC, and their structures were established on the basis of spectral and
physicochemical properties and quantum chemistry computational methods. Results A total of 10 compounds were isolated from the
80% ethanol extract of G. elata, which were elucidated as gaphenol A (1), hecogenin (2), -sitosterol (3), angelol B (4), angelol A (5),
angelol G (6), p-hydroxybenzyl alcohol (7), 4-hydroxybenzyl methyl ether (8), S5-hydroxymethyl-furaldehyde (9), and 7B-
hydroxysitosterol (10) through 1D- and 2D-NMR, HR-ESI-MS and other modern spectral techniques and quantum chemistry
computational methods. Conclusion Compound 1 was a new phenolic compounds, named gaphenol A. Compounds 2, 4—6, and 10
were isolated from Gastrodia for the first time. Compounds 1, 7, and 8 exhibited better antioxidant activities. In addition, compound 7
had inhibitory effect on a-glucosidase.
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RIRX A 7RF~ BRRR, B RE, IKEFEE,
A AT, NERIR RS 2 AL 7 AR B AR ) R R
Gastrodia elata BLIHRZE, F= T =m. oMl 1
NI BRPESEHL, BRH. MEF, BREXUEE. CFHHF
B #E GBS D02, 5 T/ U A RIRE
i RARBRARSERER BV IT B KRR FEZAL 2 By
BB AR SRR R
K\ AR H AR RS IR BRI 7R W
HAME. Jra. PR, Mo iry DL 5 %
985 )R T MR B-0 i AT S e IR PR ER SR FR H )
BA BRIP4 AN 6] o~ 20 05 1 B AF
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bt TR TRIE FT R R IR A 420 o3 it 2L A R

AHIE T SN R R IRARZE ) 80% L EE SR HLY)
BEAT 7 B2, My B8 31 T 10 MEEY, 1
SiRIULE 1, AAE 1 ASEEY, BEN 4-[2-(25-
FEHE) CEERI (1, fr 4 N R 2 A (gephenol
A)s CREULEY 5% e NERREZ (hecogenin,
2). B-BEE (B-sitosterol, 3). 4JIEE B (angelol
B, 4). A A (angelol A, 5). A G (angelol
G, 6). X FZHIRHEE (p-hydroxybenzyl alcohol, 7)+
X ¥R HEE (4-hydroxybenzyl methyl ether, 8)<
5-F W ELBERS (5-hydroxymethyl-furaldehyde, 9) Al
TB-FAREA K EE (7B-hydroxysitosterol, 10), L&)
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Fig. 1 Chemical structures of compounds 1—10
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JANEARAE T 0348 8 N2 B R KB RIEE G. elata
BLIGHL FARARZE . FRA (TM2022001) 775 F Bk
ViRl (BRPGE DT ArA .

1.2 UE5RH

Bruker AV-400 BUZ W ILHRIEA (TMS AW S,

i A% 50 /A7) ); ThermoFisher Q-Exactive Jii i 1%

(EEFEER IR AT]D; Agilent 6400 HYJF kA (2
TR E PR A T FB124 B 10t Ko7 (Bl
SEFIEFREENERA R AR D; N-1100 B 7K
1 CHAR A SH); DLSB-10/20 2K
A EEIAGE ORI R 545 FR/A 1) « SHB-IIT#Y
TEHRKAZ HEBE OBMNKIER TRHERAFD:
PR 2 UM €14 (NU3000 A1 %% ; NP7000
;B I K (YMC-Pack Pro Cig RS,
250 mmX 10 mm, 5pum, HA YMC AF]); B
(% Eppendorf /A #]); Sephadex LH-20 (i
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Pharmacia Biotech /A %] ); Toyopearl HW 40F ( H A
JEOL »~]); IEAEER AN Z EiE R (100~200.
300~400 H; GFass; H SIEFENTT ;40 H
FIF TS BEER LR BESE S5 Al COREERL
WAL ZERFNE R AT 2,2-H-M-(3-LHEZ
IE W -6-fif iR ) (ABTS). L-HidK MR (vitamin C, Ve,
15 S105024-25g) WBRERHT . BRFME . =H L
e, =SAbEL. BRIRAN. BERR. 4-WER I -a-D-it
I A FEL (pNPG, %5 N109390-1g) Fpi i
BE (Acarbose, A129816-1g), FIRIETFHz T 5]
N, o-F &R (o-Glucosidase, 535 S10050-
100U) KT FHgi AR A TR A A o
2 hk
21 ERENE

BT R FRAIRZE 18.9 kg, MG N 80 %
CBERER 200 L, 50 COREIRIY 2 h, EELLIEEL 3
K, WaBREIE S, G9F 3 KIRHGH, WUEKRAEIRR
H 5.57 kg. IZEN 10 L KERIEEY, BRI
e BEER QR AE T EEAEEL 3 K, Al & F %
W R IR G 3 2 £ =2 E, A alA
TR S 220.0 g BEER LBEH5> 134.4 go 1E T B
41 239.6 g FI7KAH 4.50 kg.

I Bk 20 FH AT 250 g R (200~300
HD #EFE, 1.25kg AT (200~300 H ) A T2
B, AMEE-AEE RS (100 04 955, 90 & 104
80 : 20, 70 : 30 50 :50) BREEVEML, 4 2000 mL
Ve 1 AN, PR [ESCBE 7R, TLC sk
SHT A FEAR R A 1938 8 AN Fr. 1~8. Fr. 4 (6.8
g) ARERAEEIE, BB LB (80 1200 ¥
i, 732 6 M4 (B1~B6). Bl I Toyopearl
HW-40F FEZEERAERRIE TR AN (a3, A&t
AR By B 154k &4 2 (13.1 mg) A1 3 (12.0mg)-
B6 _I* Sephadex LH-20 F1 HW-40F B i A4 b g
TR AN ER, A HE-BEEE Ol (20 @ 1) FERAEE
W%, FZ Pre-HPLC [tai4E: YMC-Pack Pro Cis RS
(250 mm X 10 mm, 5 um); AR 3.5 mL/min;
BN 80%~95%FHlF; r=26min] 7> &85k
&W14 (185mg). 5 (19.8mg) 16 (29.4 mg).

IR 2B (130 g) LRk i, ki
FrimEE-PER (100 2 0. 951 5. 90 1 10, 80 : 20
70 130, 50 : 500 BREEGEEL, B 1000 mL HeN
1N ORI, TLC mAR 781 & 14
[F 53] 7 N4 Fr. 1~7. Fr. 5 (13.5g) i LH-

20 EEBAE CEA-FEE 10 1), TLC A& 315 SA~
5F. 5A 757 (0.95 g) Zertficht (i, S 4-EE (20 :
1D P, TLC K415 SA1 (200.0 mg), R
Al PTLC (&7-HE 30 : 1) #I&ELEY 1 (15.1
mg). 7 (17.1mg) 19 (26.1 mg). 5C 44 (3.27
g) SRERAE G, S7-HEE (20 11D Y, 53
W44y 5C1~5C3, 5C3 4% (650mg) it HW-40F
HERAT LR B gk — 2P BR 2% T, FERH PTLC (R
5-HEE 20 0 D fl& A% 10 (8.7mg). 5D H
55 4.16 g, 1 HW-40F &t At DL R B o o 0
MBS MR R B LS &, a1 8 (11.3 mg).
22 FLEMERETESZ

K Crest f2 7 H ] iMTD-GC J7iEUH L &4
AT R Z, TR FE B AN RE & 2 705l 0.5A
(1 A=0.1 nm) #10.25 kcal/mol [f] 2 PR3 IAN
HEE; [ H Gaussian 09 F AT % B2 R FER 11
L, WSRO F ;SR TDDFT [B3LYP/6-3117G
(2d,p)] HEHEAEYTOCES; AR %S
SRR, I A A BE B A B S FL AR A
HHAE (AG) X 3R15 1) & H G GAE AT T 355k 3K
R AT AR A .
2.3 {RIMRENITEMENE
231 ABTS FHE ¥ H HIEFRREEIW D Bk
AUREEN 7.0 mmol/L ) ABTS /KIFMR AN EE N
2.5 mmol/L [ BRFRET /KIS, SARBURE 2 Fhig
WHETE IR B TCE L . KRS
AT RS, A ELAE 734 nm K R IWROBRE (4D
55 0.7~0.8. HL 100 pL ABTS Fikei, A 100
uL AR R BE AR RS 5, VRE IS5 R, IR R
J 10 min, 73324 96 LA, 734 nm A0 4 fH. H
an VA ANE R B, BN RRIRE S I AT 3 I
T, PUARIMLER P 5 IR 4218 A 5 ABTS
FHES 7 H B35 R

ABTS FHES T H 295 B 2 = (do— Ax)/Ao
AxHRES A, Ao NTHM AME.
232 FULJREEIIEDY B2 mL BOE, A
200 pL 0.2 mol/L WEERZE ¥ (pH 6.6)+ 100 pL 1%
BREALBIAR LA B 10 pl S[R3 B B 435 DA VR
5], 50 ‘C/K¥# 20 min. A HGHIA 100 puL 10%=
AORRIES], BOHEE 25 L, A 25 uL 1% =
FALBRIERL N 150 uL Z&18/KAE 700 nm 3K
E AfH. CAFERIEANERZ EXTHE, BrdRi g e
PEXTIE, REAMRFIRE Y 3 AT EE .
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2.4  o-FETEEEBHSEENE
222 SCHR R o 6 0 Il D ) 3 R X S T
PU-23EAE 5. ) 0.01 mol/L BEFR Eh 22k (pH
6.8) MLl 2 U/mL (1) o-% & W BESW, Fifl S
mmol/L (] 4-Tit 3 2 e -a-D-HL IR 2 B (pNPG)
W, AE 96 LB 50 uL i) PBS 223K 10
ul 9 o8 7 AR P RS VRN 20wl S TR) IR B I Al
FEGIAI, RGNS, 18 37 CHEKBHRTFE
15 min, PN 20 pL pNPG W, RS, 1F
37 ClHIRAKBIAH AR E 20 min. HJEIIA 50 uL
0.2 mol/L FAIRRFRENGE L 1L [ N7, TEREFRY 405 nm
WATNME A DFESIEFIE T XTI, M
DURE SR OHAT 3 AT A, BT R B MR R
FEIRA I o- B R EF RG] .
o 1 26 B BRI 28 = (do— Ax)/Ao
AxHRESD A H, Ao T EAXTIRA 4 H
3 HHEE
EY 1. LEMRY, [of +23.0 (¢ 1.0,
MeOH), #R#E HR-ESI-MS [M+Na]" m/z 219.099 2
(C1H1605Na, +51H 219.0997), FREYT
N CuHi603, A 4 NI . EKAMGIE B~ H
fE 233 nm A BRI, RN EWLE AT
EIHI RS 'H-NMR i (£ 1) BR0EaMiG 4
AN 155 o 7.15 (2H, d, J= 8.5 Hz), 6.76 (2H,
d,J=8.5Hz), 2 NMFEFAT155 6nl.83~1.54 (2H,
m), 4 MEBIEHRFES on 4.38 (2H, dd, J = 14.0,
11.3 Hz), 4.08~3.73 2H, m), PLK 1 MHEFRTE
#1 A4 15 'H-.NMR 1 3C-NMR #iE (400/100
MHz, Methanol-ds)
Table1 'H-NMR and '3C-NMR data of compound 1
(400/100 MHz, Methanol-ds)

30A dc on

1 1582(C)
2 1161(CH) 7.15(IH,d,J=8.5 Hz)
3 1307(CH) 6.6 (1H,d,J=8.5 Hz)
4 1304(0)
5 130.7 (CH) 6.76 (1H, d, J= 8.5 Hz)
6 1161 (CH) 7.15(1H,d,J=8.5 Hz)
7 39.8 (CH2) 1.83~1.54 (2H, m)
8 73.9 (CH2) 438 (2H, dd, J= 14.0, 11.3 Hz)
9 68.3 (CH2) 4.08~3.73 (2H, m)

10 66.2 (CH) 3.71~3.38 (1H, m)

11 23.7(CHs) 1.153H,d,J=6.3 Hz)

5 ou1.15(3H,d, J=6.3 Hz). '3C-NMR 454 HSQC
WERAMEEY 1A 11 ADMES, WFE 6 NIREK
5c 158.2,130.7X2,130.4, 116.1 X2; 1 NI H % oc
39.8, 2 NI HEIE: 5¢73.9,68.3, 1 N 0¢23.7,
'H-'"HCOSY i+ (K 2), H-2 5 H-3, H-5 5 H-6
M H7 5 H-8 #H%, 43l#KH C-2 5 C-3, C-5 5 C-
6 f1 C-7 5 C-8 #i#, H-10 5 H-9. H-11 #%, &
7~ C-9. C-10~ C-11 #Hi%E. HMBC i (| 2) &
Ry A H-2 (0w 7.15) 5 C-1. C-3. C-6 MK;
T H-6(0u7.15) 5 C-1. C-4. C-5 fFEFIKAS
Ty B H-5(0u6.73) 5 C-2. C3. C-6 K, X
BEHIRAE S n S ARG, Hd, H8 5 C9
A H-9 5 C-8 #HK, EIn C-8 5 C-9 Z [alhkEE 117
f£; H-10 5 C-11 fAEEMKIE T, KW C-11 fidf
FHAR; H-11 5 C-10 F1 H-10 5 C-11 #%, i
TR AR WHAE 6u1.83~1.54 (2H, m) &
W5 C-3. C-4. C-5F1 C-8 M55, WM HRkRLiE
AR, 28 BRTIR, AW 1 S5 13 DA E .
NOESY i (& 2) H-2 5 H-3, H-5 5 H-6. H-7
FHOG, PR B S5 A I 2 'ﬁ“ﬂﬁﬁi@%

J.,

— 4.4 COSY /7N HMBC

2 &Y 1 %8R 'H-'H COSY 1 HMBC X E
Fig.2 Key 'H-'H COSY and HMBC correlation of

compound 1

a1 BHA 1 AT, HXA TR
B REREGT, FEEY 1 1) ECD i EIAR 2
NHH LT Cotton RN Ny 1 1 € L F-PEBR I 26 00 1)
A, S 2 FETRERIEY (RIS) HILLHEGIEREAT T 12
TR, WHEAERERMEW 1R S S HAITHE
FE e GAE 2 3 —36.7 FT+38.1, sl Lk el
+23.0 5 S ARHTHE LU e PR, R
ENEY 1 A8 S. Bk, EY 1 4s
% E N 4-[2-QS-F2 N H) &3] Ky [4-2-(25-
hydroxypropoxy)ethyl)phenol], 7% A KA A
(gephenol A), %4 SciFinder Al Reaxys %, %t &
YR WSCHR AR TE BB A &1 -

e 2. JoREGH (B, 271N
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Cy7H4204, HR-ESI-MS m/z431.3157 [N[‘f’H]+ (calcd
for C27H4304,431.316 1). 'H-NMR (400 MHz, CDCl5)
d:4.33 (1H, ddd, J = 8.8, 7.3, 5.8 Hz, H-16), 3.59 (1H,
tt, J=10.6, 4.7 Hz, H-3), 3.48 (1H, ddd, J = 10.8, 4.3,
2.0 Hz, H-26), 3.34 (1H, t, J = 10.9 Hz, H-26), 1.05
(3H, d, J = 6.9 Hz, 21-Me), 1.04 (3H, s, 18-Me), 0.89
(3H, s, 19-Me), 0.78 (3H, d, J = 6.3 Hz, H-27); 3C-
NMR (100 MHz, CDCls) 8: 213.7 (C-12), 109.4 (C-22),
79.3 (C-16), 71.1 (C-3), 67.0 (C-26), 56.0 (C-14), 55.7
(C-9), 55.3 (C-13), 53.7 (C-17), 44.8 (C-5), 42.3 (C-
20), 38.0 (C-4), 38.0 (C-11), 36.6 (C-1), 36.2 (C-10),
34.5(C-8), 31.7 (C-15), 31.6 (C-7), 31.6 (C-2/23), 31.3
(C-2/23),30.3 (C-25), 28.9 (C-6), 28.4 (C-24), 17.3 (C-
27), 16.2 (C-18), 13.4 (C-21), 12.1 (C-19). LA E%#E
53R TE — B34, MU SE S 2 NERRRE R
&Y 3. ARG & (FED, 51k
C2Hs00, ESI-MS m/z 437.1 [M+ Na]* (caled for
CaoHs00, 414.4). 'H NMR (400 MHz, CDCl3) 6: 5.35
(1H, d, J= 5.5 Hz, H-6), 3.57-3.47 (1H, m, H-3), 1.01
(3H, s, H-19), 0.92 (3H, d, J= 6.6 Hz, H-21), 0.85 (3H,
t, J = 7.4 Hz, H-29), 0.84 (3H, d, J = 7.2 Hz, H-26),
0.81 (3H, d, J= 6.8 Hz, H-27), 0.68 (3H, s, H-18); 13
NMR (100 MHz, CDCl3) d: 140.9 (C-5), 121.9 (C-6),
72.0 (C-3), 56.9 (C-14), 56.2 (C-17), 50.3 (C-9), 46.0
(C-24),42.5(C-4, 13),39.9 (C-12), 37.4 (C-1), 36.7 (C-
10), 36.3 (C-20), 34.1 (C-22), 32.1 (C-7, 8), 31.8 (C-2),
29.3 (C-25),28.4 (C-16), 26.2 (C-23),24.5 (C-15), 23.2
(C-28),21.2 (C-11), 20.0 (C-26), 19.5 (C-19), 19.2 (C-
27), 18.9 (C-21), 12.1 (C-18), 12.0(C-29). L‘)Liﬂz?}ﬁ
5 3CHRARTE — 30100, WU RS 3 O B R
a4 TEFEWRRY, %%ib'a
C20H2407, HR-ESI-MS m/z399.141 4 [M+Na]* (caled
for CaoH»407Na, 399.142 0). 'H-NMR (400 MHz,
CDCl3) d: 7.57 (1H, d, J=9.4 Hz, H-4), 7.56 (1H, s, H-
5) 6.77 (1H, m, H-3"), 6.74 (1H, s, H-8), 6.22 (1H, d,
J =9.5 Hz, H-3), 5.63 (1H, t, J = 1.1 Hz, H-9), 5.10
(1H, d,J= 1.5 Hz, H-10), 3.92 (3H, s, OMe), 1.73 (3H,
m, H-4"), 1.67 (3H, s, H-5"), 1.56 (3H, s, Me-13), 1.24
(3H, s, Me-12); '3C-NMR (100 MHz, CDCl3) J: 166.9
(C-1'), 161.5 (C-2), 159.2 (C-7), 155.4 (C-8a), 143.7
(C-4),137.9(C-3"), 128.0 (C-2"), 126.8 (C-6), 126.5 (C-
5), 113.3 (C-3), 112.0 (C-4a), 98.7 (C-8), 76.2 (C-10),
75.0 (C-11), 67.8 (C-9), 56.3 (OMe), 28.3 (Me-12),

26.3 (Me-13), 14.5 (C-4"), 12.2 (C-5"). H1LA_LikiE%

PE AT S5 A SCRR R RS, e A 4
VAR B
& 5. LEFMEHRY (FED, 51RHN

C20H2407, HR-ESI-MS m/z399.140 1 [M+Na]* (caled
for C0H2407Na, 399.142 0). 'H-NMR (400 MHz,
CDCls) 6: 7.59 (1H, d, J = 8.9 Hz, H-4), 7.58 (1H, s H-
5),6.76 (1H, s, H-8), 6.22 (1H, d, J=9.4 Hz, H-3), 5.91
(1H, m, H-3"), 5.64 (1H, brs, H-9), 5.17 (1H, d, J = 1.4
Hz, H-10), 3.94 (3H, s, OMe), 1.78 (3H, m, H-4"), 1.68
(3H, m, H-5"), 1.58 (3H, s, Me-13), 1.26 (3H, s, Me-
12); BC-NMR (100 MHz, CDCl;) 6: 166.5 (C-1),
161.3 (C-2), 159.1 (C-7), 155.3 (C-8a), 143.6 (C-4),
138.0 (C-3"), 127.3 (C-6), 126.3 (C-27), 126.3 (C-3),
113.1 (C-5), 111.9 (C-4a), 98.6 (C-8 ), 75.7 (C-9), 74.7
(C-11), 67.5 (C-10), 56.2 (OMe), 28.2 (Me-12), 26.1
(Me-13), 20.1 (C-5"), 15.5 (C-4"). LA #5385 SCERR

UL, SO E A 5 N ARE A,
wEY 6. LEFEWRY, »7XN

C20H2407, HR-ESI-MS m/z399.141 4 [M+Na]* (calcd
for Cy0H2407Na, 399.142 0). 'H-NMR (400 MHz,
CDCls) 0:7.64 (1H, d, J=9.5 Hz, H-4), 7.55 (1H, s, H-
5), 6.83 (1H, s, H-8), 6.33 (1H, d, J= 5.9 Hz, H-9), 6.25
(1H, d, J= 9.5 Hz, H-3), 6.13 (1H, m, H-3", 3.97 (3H,
s, OMe), 3.96 (1H, brs, H-10), 1.99 (3H, m, H-4"), 1.93
(1H, s, H-5", 1.30 (3H, s, Me-13), 1.27 (3H, s, Me-12);
13C-NMR (100 MHz, CDCls) 8: 166.5 (C-17), 161.1 (C-
2), 160.3 (C-7), 155.7 (C-8a), 143.7 (C-4), 139.9 (C-3"),
128.7 (C-5), 127.3 (C-6), 124.4 (C-2"), 113.6 (C-3),
112.5 (C-4a), 99.4 (C-8), 78.9 (C-10), 72.8 (C-11), 69.7
(C-9), 56.5 (OMe), 27.1 (Me-12), 24.8 (Me-13), 20.7
(C-5),16.0 (C-4"). LA FHHR 5 SOk — U819,
WA 6 N4 IARE G

W& 7: YulRES # (HED, 731Xy C/Hs0:,
ESI-MS m/z 147.1 [M+Na]" (calcd for C;HgO>Na,
147.0). '"H-NMR (400 MHz, Methanol-ds) d: 7.19~
7.06 (2H, m, H-2, 6), 6.80~6.58 (2H, m, H-3, 5), 4.46
(2H, s, 7-CH,); '3C-NMR (100 MHz, Methanol-ds) ¢
157.9 (C-1),133.5(C-4), 129.8 (C-3, 5), 116.1 (C-2, 6),
65.1(C-7). LA H0R 5 SOk fikaE — 502021, #s e
W& T Jant e L .

&) 8: Bk i (D, 731208 CsHi002,
ESI-MS m/z 161.1 [M+Na]" (caled for CsH;0O2Na,
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161.1). 'H-NMR (400 MHz, Methanol-ds) 6: 7.17 (2H,
d, J=8.5Hz, H-2, 6), 6.78 (2H, d, J = 8.5 Hz, H-3, 5),
435 (2H, s, 7-CHy), 3.33 (1H, s, 8-CH3); 3C-NMR
(100 MHz, Methanol-ds) J: 158.3 (C-4), 130.8 (C-2, 6),
130.0 (C-1), 116.1 (C-3, 5), 75.5 (C-7), 57.8 (C-8). LA
FHE S SRR E — B2, s R A 8 Kt
FRAR I I

EY 9. LduRd s (FED, 713Uk
CsHeO3, HR-ESI-MS m/z 127.039 2 [M~+H]* (calcd
for C¢H703, 127.039 5). 'H-NMR (400 MHz, Methanol-
ds) 6: 9.54 (1H, s, H-1), 7.39 (1H, d, J = 3.6 Hz, H-3),
6.59 (1H, d, J = 3.5 Hz, H-4), 4.62 (2H, s, H-6); 13C-
NMR (100 MHz, Methanol-ds) d: 179.4 (C-1), 163.2
(C-2), 153.9 (C-5), 124.9 (C-3), 110.9 (C-4), 57.6 (C-
6). LA HdE 5 Sk RoE — 80324, e s 9
N 5-FR FH L

AW 10: AEMAK, 7 FHA CoHso0z, ESI-
MS m/z 453.3 [M+Na]" (calcd for Ca9Hs003, 453.370
9). 'H-NMR (400 MHz, CDCl3) d: 5.29 (1H,t,J=1.9
Hz, H-6), 3.85 (1H, d, J = 7.9 Hz, H-7), 3.63~3.50
(1H, m, H-3), 1.05 (2H, s, CH3-18), 0.93 (3H, d, J= 6.5
Hz, CH3-21), 0.87 (1H, d, J = 5.6 Hz, H-29), 0.83 (3H,
d,J=2.3 Hz, CH3-26), 0.81 (3H, s, CH3-27), 0.70 (3H,
s, CH3-18); 3C-NMR (100 MHz, CDCls) 8: 143.6 (C-
5), 125.6 (C-6), 73.5 (C-7), 71.6 (C-3), 56.1 (C-17),
55.5 (C-14), 48.4 (C-9), 46.0 (C-24), 43.1 (C-13), 41.9
(C-22), 41.0 (C-4), 39.7 (C-12), 37.1 (C-1), 36.6 (C-
10), 36.2 (C-20), 34.1 (C-22), 31.7 (C-2), 29.3 (C-25),
28.7 (C-16),26.5 (C-15),26.2 (C-23), 23.2 (C-28),21.2
(C-11), 20.0 (C-26), 19.3 (C-19), 19.2 (C-27), 19.0 (C-
21), 12.0 (C-29), 12.0 (C-18). VA E¥h 5 CikkiE
—H3, WK TEAY 10 N TR-FREER K .
4 EYENE
41 MAENEMSE

10 MEUEDRIPUETEE R 2 s, (&)
1 RILHE B PTEARE ), T ABTS FHE T H
A 1) 2 % # H WK Z ( median  inhibition
concentration, 1Cso) {H 4 (33.814+3.17) pmol/L,
SHIRIMNER [ICso A (24.17+4.17) pmol/L] K7
Ae JuHin; (a7 A 8 R I —E M ABTS H
TG BRBE T, ICso M 73709 (30.2840.92) #1
(45.67+2.00) pmol/L, W& T HUHA M2 i35 K e
7o WED 1 ULEALEY) 7 F0 8 R H H Ak

Fz2 MIMAENIEEFRSEEEN (X+s,n=3)
Table 2  In vitro antioxidant activity and total reducing
ability (X+s,n=3)

o ABTS7E % BIER S (400 pmol L)
ICs0/(pmol-L1) A700
1 33.81%3.17 0.592£0.005
2 Na Na
3 Na Na
4 Na Na
5 263.97+£19.70 Na
6 >500 Na
7 30.28+0.92 0.617£0.004
8 45.67%2.00 0.616+0.015
9 Na Na
10 >500 Na
Ve 24.17+4.17 0.70940.021 (200 pmol-L™")
Na: WGt R,

Na: no activity, same as below.

EVBIFRRIBIR 11 (R 2).
42 o-FEMEEEIHER

10 MEAYT (200 pmol/L) 1 o8] 7 B L7 i 311
FIER AR 3. 3 3 a1, & 7 X o-Fi
EINEE I A BORIANEIRE ST, HICsoE N (35.77+
13.07) pumol/L, 38k FHAM I o7 %5 B HF I (1) B R0
A2l En, £ REIE A (<100 pmol/L) !
HI R E YRR G g, B —E &
KR (3. tha 1. 3~5 fil 8 LRI H M
PR A, ABXEREE N 200 pmol/L I, | 247
T 30%, HEEAHEZ RS, MHEARE
Tt

23 o-EEEEEBERMIEIESE (Xts,n=3)

Table 3 In vitro inhibitory activity of a-glucosidase
(Xts,n=3)

e %1% ICso/(umol-L ")
1 18.24+1.42 >250
2 Na Na
3 Na Na
4 18.24+1.42 >250
5 15.64+1.47 >250
6 12.59£1.52 >250
7 67.821+0.56 35.77+13.07
8 25.20+1.30 >250
9 Na Na
10 Na Na
o 100 <1
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