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Abstract: Eight triterpenes were isolated from the methanol extract of Galbanum by various chromatographic
methods including silica gel, ODS opening column, recrystallization and semi-preparative HPLC. Their structures
were determined by spectroscopic methods and physicochemical properties as 34,19a,21a -trihydroxyl-12-en-28-
oic acid (1), sumaresinolic acid (2), 34,19« -dihydroxyl-12-en-28-oic acid (3), oleanolic acid (4), 35,64,19a-
trihydroxyl-12-en-28-oic acid (5), 19a-hydroxy oleanonic acid (6), 6a-hydroxy oleanonic acid (7), and (11R,12R)-
3a,6a-dihydroxy-epoxyolean-28a,13a-olide (8). Among them, compound 1 is a new compound, while compounds
2-8 were newly isolated from the Apiaceae family. The ability of compounds 1-8 to inhibit cholinesterase was
determined with an improved Ellman method. Compound 1 showed strong inhibitory activity against butyrylcho-
linesterase. The molecular docking results indicated that Trp82, His438, Phe329 and Ala328 played an important
role in the binding of compound 1 to butyrylcholinesterase.
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W EBEAEMGEER EFERLMGEEEEREL. =
[EESV NI FE S Rl

Fe & NG T BHE YIRS Z R 2R (Ferula galbaniflua
Boissier et Bubse) ] LR Mg, 4EE /R 25 44 v in&
IR, PR L E L S b, B AT A SO R PR IB
A B BRI S 1002 P B 2R R S T AL, R s R
VBT VRS, A0 RE S R B AR L SR PR K L B R
S 2% I I L DA 8 2 250, iR P A Ak 2
A T 2 BRE VR I 78 R Bk, SR s 4 S IR 1) 245 30
Joi FE A, =5 A S R S B I A, AR SO A S i
(40 % o EAT R G 9T, b4 B4 31 8 > =k 2R
wEY (E L), b &9 L v &9, Hh 7 4Mb &
Yo R Ay B A5 3 . 38 A S0 Ellman 25 6f
G ) 1~ 8 347 JIE Bk i g 400 o v 2 0 0, Ak B 1 R
I HH A 5 %) JIE R T T 0 o4 % 1, R Trp82. His438.
Phe329 % Ala328 %5 4 PR S BRI I 2L 5 15T 1t
JIEL 6k S P 225 5 1) SRR R

FER5R
1 &R

EWLNACIIRG & (R, ST & F
Wt R 2525 ML 7, 10% Bt B — 7 B I £ 771) S5
247 (1, HR-ESI-MS %5t m/z 489.361 2 [M+H]* (Calcd.
489.361 0, C4oH,005"), THEAL AW 73T 3 9: CaH40s,
AHIFIE N 7. IR, 3409.1709.1 630 cm IR ISCHE
BoRE AR RN .

'H NMR (400 MHz, C,D;N) it /1 (£ 1) 44 H1 74
R R 755 5, 0.96 (3H, s), 1.06 (3H, s), 1.11 (3H,
s), 1.20 (3H, s), 1.26 (3H, s), 1.54 (3H, s), 1.67 (3H, 9);
5y 3.47 (1H, dd, J = 11.3, 4.9 Hz), 3.87 (1H, dd, J = 6.6,
2.9 Hz), 4.03 (1H, br s) N 3 MEF X F I L&A F
55,0, 5.64 (1H, m) N1/ FER TES.

3C NMR (100 MHz, C,D;N) % ! 30 M {5 5, H
AT LA RIEAE S (0 181.0), 24N FF 4 LR i 15

Table 1 The '*H (400 MHz) and **C (100 MHz) NMR data for
compound 1 in C,.D;N

No. dy, Mult. (J in Hz) Oc. e
1 1.58 m, 1.03 m 39.3,CH,
2 1.85m 28.6, CH,
3 3.47dd, (11.3,4.9) 78.6, CH
4 - 39.9,C
5 0.92 dd, (12.8,5.7) 56.4, CH
6 1.61m,1.44m 19.4, CH,
7 1.59m,141m 34.1,CH,
8 - 404,C
9 1.90m 48.8, CH

10 - 38.1,C

1 1.91m,2.06 m 24.6,CH,

12 5.64 m 124.3,CH

13 - 144.8,C

14 - 42.8,C

15 2.11td, (3.9,3.0),1.32m 29.6, CH,

16 2.96td, (13,5, 3.1), 2.52 m 31.7,CH,

17 - 46.6, C

18 3.82brs 44.7,CH

19 3.87dd, (6.6, 2.9) 84.8, CH

20 - 39.9,C

21 4.03 brs 75.8, CH

22 2.64 dd, (14.1, 4.9) 41.5, CH,

2.55dd, (14.3, 3.5)

23 1.26s 29.3,CH,

24 1.06s 17.0, CH,

25 0.96s 16.1, CH,

26 111s 18.0, CH,

27 1.67s 24.6, CH,

28 - 181.0,C

29 1.20s 26.8, CH,

30 1545 24.3, CH,

T (0c 124.3, 144.8), 3N IEF X H Bk 5 5 (5 75.8,
78.6, 84.8). MRHE HSQC i, 4 ir G A5 5 FIAH K I ik
S5, BREIME S TS G LA R 1A U
3N ALK F R AN 7 AN R S 2 B, AN AL S
= AL B B S BUR G B =i R R & . b
AW 1K H NMR F183C NMR ¥4 516 & %0 3 A 818,
&) L1E C-21 2 — A3, Tl HMBC i 1 H-21
(6, 4.03) 5 C-17 (6 46.6).C-19 (. 84.8).C-20 (J 39.9)

1 Ry=H R;=R;=0OH
2 Ry=0OH Rz=Rs=H
3 Ri=R3=H R,=0OH
4 R=R;=R;=H

5 Ry=R;=0OH Rs=H

Figure 1 Chemical structures of compounds 1-8

6 Ry=H R,=OH 8
7 R;=0H Ry=H
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I4h, HMBC i (18 2) 1, CH;-23 (d 1.26) 1 CH,-
24 (6, 1.06) 5 C-3 (5 78.6).C-4 (d. 39.9).C-5 (5 56.4)
A%, CH;-29 (0, 1.20) A1 CH,-30 (0, 1.54) 5 C-19 (6
84.8).C-20 (J. 39.9).C-21 (d. 75.8) # %, #&7~ CH,-23
Al CH,-24., CH,-29 Fll CH,-30 & i 78 [7] — ¢ b () {#%
% H-3 (4 3.47) 5 C-2 (6. 28.6).C-4 (d. 39.9).C-23
(6c 29.3). C-24 (6. 17.0) #H 5%, H-19 (6, 3.87) 5 C-17
(0c 46.6)C-21 (5. 75.8) #H K, $Er 3,19 1o 17 7E J4 2 ;
H-12 (J,, 5.64) 73 5l 5 C-9 (d 48.8).C-11 (J. 24.6).C-
14 (0. 42.8)C-18 (J. 44.7) FH <, 49 = HUAR XL 4k 71
12,13 i %% _F; H,-16 (6, 2.52, 2.96)H-18 (5, 3.82) . H,-
22 (0,4 2.55, 2.64) 435l 55 C-28 (6 181.0) A%, H LA I
Bl ik — e AT T S5

Figure 2 Key HMBC (—) and NOESY (<«--») correlations of

compound 1

AP @ NOESY i (12) F1'H NMR
T (VTR KRB A B e . YENOESY i+, H-3/H-5, H-
3/ CH,-23, H-5/H-9, H-9/CH,-27, CH,-27/H-164, H-160/
H-22a, H-22a/CH,-29; CH,-24/CH,-25, CH,-25/CH,-26,
CH,-26/H-18, H-18/H-19, H-19/CH,-30, CH,-30/H-21,
HH 3 A7 & 1Ry e A K R 5 H0mT AHEN H-3 09 o 14 BY, B
OH-3 Jy B 14 BAEL I T i 7€ H-5+H-9. CH4-27. CH,-29
N a ¥, H-18.H-19.H-21.CH,-24.CH,-25.CH,-26..
CH,-30 g4, HIl OH-19.0H-21 ¥J 8 a i B, 5 241
TEZAL B YN 38,190,210~ = F2 FE-12-45-28- 1 R (38,
19a,21a-trihydroxyl-12-en-28-oic acid). £ Scifinder &
R, N— R IWARE I HAED) .
2 PBFESEGHHIE MK

K FH S0k i Ellman X L& 1~8 AT T &
Tk L Tk T il % T T L T G A 004K, A A2 Y
150-OMPA 1 Jy [ 11 %6F R o 45 B o, 4 & 1~8 %t
T IEL Tl P 0 1) 9% 5 559, R T L D o)
PSR, P& 1.3 R 5 R ILAL SR K T Ik AE B S
BEADEEME . 450 Bax 3L &4 301 A1 19 735 2
5, % Ee AR A 2, HEDN 19 47 F2 3 HUAR AT BT i M R
e B L, 2047 A R B HUAR, 20 pmol - L
1] 235 21 88%, Ut B E FA FR k1) AR T I H ik

Table 2 The inhibitory ratio of compounds to AchE and BuChE

AchE BuChE
Compounds Concentration  Inhibition ~ Concentration  Inhibition
Jumol-L* rate/% /umol-L* rate/%
1 20 15.29 £5.61 20 88.25 +2.31
2 20 3.34£553 20 36.79 £ 1.61
3 20 8.31+5.61 20 72.35+3.12
4 20 45.70 + 3.22 20 37.07 £ 6.53
5 20 20.10 +5.42 20 77.56 + 3.92
6 20 17.38+7.05 20 37.50 + 4.12
7 20 17.26 £1.13 20 28.70 £5.94
8 20 12.52 £5.44 20 33.02 £3.82
1s0-OMPA - - 4 90.00 +2.01
Huperzine A 0.8 29.96 +5.53 - -

e 1) i P A AR
3 HFxtEE

MY SEALE ) L S R R B 1 T TE A BB A
X AT o T . 45 R BRI AW LA RS 4
A B 2,1 BE 6 B B 7% 7 4 55 (PDB code 4EY5), 1M 5
T LB B FE B (PDB code 4TPK) 45 & 4, H4k B
3FT/N. AW LERIR N T I AE Bk Fil B 7% 4 47 551,
21 437 ¥ 3 5 50 L R Bk Bk Asn289 M 4 T Bl — AN R 5
(), AFRE N Trp82. Phe329 1 i i i 7K 1148 .
23,24 7 AN B % 5 Trp82. His438. Phe329 & Ala328
TE R K AE

A

Figure 3 The molecular docking of compound 1 and BuChE. A:
The structure of compound 1; B: The binding site of compound 1;
C: Adetailed show of interaction between compound 1 and BuChE;
D: The 2D show of interactions

I ER S

Bruker AVANCE Il HD-400 #% # 3 3% i 1 1
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WA (H A H oz #k 204 #1), Waters LCT Premier XE
TOF-MS (3 [E Waters A 7). # 2 (A% K G, F1AE
R (200~300 H, & B Ve LA R A & A7),
ODS (30~80 um, KEEM b Z kA ik s AR k2
A AR ), B R R A AR G EA, 0 R  AT A R
WAl (10 7R & E Sl IRA F A7),

W TENG G T iR S B RS g i g, AT
KEED B R 2 R 2007 % 58 NATEF} (Apiaceae) fEHY)
% £B %88 (Ferula galbaniflua Boissier et Bubse) [JFL4R
JBE G, FRAs (SN0208) fRAT- Tk BH 24 LK 2 v 2 4 B K
RPN =
1 R#RBSSE

MR (200 g) i fE, AR EE 2 LB A 4R I3 7K,
B L h, PR YE 2T, 1521 E 168 9. HURE 150 g
AT T JR A % 43 B, DL il k- T B & 4t (10010~
0:100) #E47 86 B P Bi, 75 2] 10 A4 (Fr.1~Fr.10).
WA Fr.3 (12.5 g) &Rk AE B 2 25, DA A v ok — 1A P
% 4 (100:0, 100: 3, 100: 5, 100: 8, 100: 10, 100: 20,
100:50) #6 & ¥E M, 73 2] 7 AN Wi 4y (Fr.3.1~Fr.3.7).
Fr.3.4 (3.7 g) Z&JF i ODS #F a3, DL HEE-7K (10%~
100%) #f B ¥k B, 75 3 Fr.3.4.1~Fr. 3.4.10, W ¥ ¥
Fr.3.4.6 (276 mg) % = 45 it 15 2 L & %7 8 (52.4 mg),
Fr.3.4.8 (1.5 ) & RERAE, Ak 218 £ e -TA I &
%: (100:4:4,100:5:5, 100:6:6, 100:7:7, 100: 20: 20)
T BE B, #5325 AN I it A (Fr.3.4.8.1~Fr.3.4.8.5),
Fr.3.4.8.3 (573 mg) & 5 45 it 5 EIL A4 7 (104.3 mg) .
WAy Fr.5 (4.9 g) £FF /M ODS i, LA EE—K (10%~
100%) £ & ¥ i, 3 %) Fr.5.1~Fr.5.10, Fr.5.7 (159 mg)
L ELERERAY 2 (25.7 mg). Fr.5.8 (1.2 9) 4
A, A k- 2 1R B -TH B & 4t (100:4:4, 100
5:5,100:6:6, 100:7:7, 100:20: 20) #f 5 i, 1535
A (Fr.5.8.1~Fr.5.8.5), Fr.5.8.3 (101 mg) £ & 45
i3 R4 &6 (23.2 mg). A Fr.6 (5.2 g) &K
ODSH:f i, DL EE-/K (10%~100%) 6 £ i, 15 21
Fr.6.1~Fr.6.10, Fr.6.6 (96 mg) £ & 45 i 15 2L &4 3
(13.3 mg). Fr.6.8 (242 mg) RP-HPLC 7} &5, LA ZLfi5-7K
(85:15) J9WiENAH (2.0 mL-min?, 210 nm), 1 % 13 31k
E W11 (t,=47.3 min, 50.6 mg). L Fr.7 (4.7 g) &I
ODSHE€r i, DL EE-7K (10%~100%) 16 £ Vi, 153
Fr.7.1~Fr.7.10, Fr.7.6 (1.3 g) & rE A, £1 i iF- 2,
1% 2.6 - TR il %2 %% (100:10:10, 100:12:12, 100:14:14,
100: 25: 25) #f B2 ¥ M, 45 21 4 S W3 (Fr.7.6.1~
Fr.7.6.4), Fr.7.6.3 (126 mg) & E 45 M5 2tk &4 4
(31.1 mg). Fr.7.7 (242 mg) 4 RP-HPLC 73 &, PA L i~
K (85:15) A¥ishH (2.0 mL-min?, 210 nm), i % 75 5

b &5 915 (t,=82.3 min, 48.5 mg).
2 HHMEE

tHEM L A GRS B (FE), [o] 476 (c
0.92, CHCL,); IR (KBr) v, (cm™): 3 409, 2 938, 2 873,
1709,1630,1453,1385,1288,1050,914, 626; 'H NMR
(400 MHz, C,D;N), 3C NMR (100 MHz, C.D.N) I,
% 1, HR-ESI-MS %3 i} m/z 489.361 2 [M+H]* (Calcd.
489.361 0, C4oH,505")-

&2 B & E &k K, HR-ESI-MS m/z
471.347 6 [M-H] (Calcd. for 471.347 4, C4H,,0, ).
IH NMR (400 MHz, C,D,N): &, 0.90 (3H, s, CH,-29),
0.92 (3H, s, CH,-30), 1.07 (6H, s, CH,-23, CH,-26), 1.11
(3H,s,CH4-27),1.18 (3H, s, CH,-24), 1.30 (3H, 5, CH,-25),
3.16 (1H, dd, J = 10.3, 5.8 Hz, H-3), 4.54 (1H, br s, H-6),
5.31 (1H, t, J = 3.4 Hz, H-12); C NMR (100 MHz,
CsDsN): 6 40.5 (C-1), 27.5 (C-2), 79.3 (C-3), 39.7 (C-4),
55.9 (C-5), 68.8 (C-6), 40.7 (C-7), 36.7 (C-8), 38.6 (C-9),
48.1 (C-10), 23.5 (C-11), 122.9 (C-12), 143.0 (C-13),
42.5 (C-14), 27.8 (C-15), 23.2 (C-16), 46.7 (C-17), 41.1
(C-18), 46.1 (C-19), 30.8 (C-20), 34.1 (C-21), 32.5 (C-
22), 28.1 (C-23), 17.2 (C-24), 17.1 (C-25), 26.1 (C-26),
18.4 (C-27), 183.6 (C-28), 33.2 (C-29), 23.7 (C-30). LA
R 5 SR L RO, 1 58 A S 2 TR IR R KR o

&3 Bt R4 &, HR-ESI-MS m/z
471.347 6 [M-H] " (Calcd. for 471.347 4, C4H,,0, )-
IH NMR (400 MHz, C,D.N): &, 0.94 (3H, s, CH,-25),
1.04 (3H, s, CH,-24), 1.08 (3H, s, CH,-26), 1.13 (3H, s,
CH,-30), 1.20 (3H, s, CH4-29), 1.25 (3H, s, CH4-23),
1.65 (3H, s, CH,-27), 3.44 (1H, dd, J = 10.8, 5.2 Hz, H-
3), 5.58 (1H, t, J = 4.0 Hz, H-12); 3C NMR (100 MHz,
CsDsN): 6 38.9 (C-1), 28.6 (C-2), 78.3 (C-3), 39.5 (C-
4), 56.1 (C-5), 19.1 (C-6), 33.8 (C-7), 40.1 (C-8), 48.5
(C-9), 37.7 (C-10), 24.3 (C-11), 123.5 (C-12), 145.0 (C-
13), 42.3 (C-14), 30.0 (C-15), 28.2 (C-16), 46.1 (C-17),
44.9 (C-18), 81.4 (C-19), 35.9 (C-20), 29.0 (C-21), 33.5
(C-22), 29.3 (C-23), 16.6 (C-24), 15.6 (C-25), 17.6 (C-
26), 25.0 (C-27), 180.9 (C-28), 29.0 (C-29), 25.0 (C-30).
PL s 5 Sk b, B e 4 &4 3 9 38,190 — %
Fe-12-45-28-THTR -

&4 B PR &, HR-ESI-MS m/z
455.353 9 [M-H] "~ (Calcd. for 455.352 5, C4H,;05 )-
IH NMR (400 MHz, C,D.N): §, 0.92 (3H, s, CH,-29),
0.97 (3H, s, CH,-30), 1.03 (3H, s, CH,-23), 1.05 (3H, s,
CH,-24), 1.07 (3H, s, CH4-25), 1.27 (3H, s, CH4-26),
1.31 (3H, s, CH,-27), 3.43 (1H, dd, J = 10.7, 5.2 Hz, H-
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3), 5.53 (1H, br s, H-12); *C NMR (100 MHz, C.D:N):
dc 39.9 (C-1), 28.6 (C-2), 78.6 (C-3), 40.3 (C-4), 56.3
(C-5), 19.3 (C-6), 34.7 (C-7), 42.5 (C-8), 50.2 (C-9),
39.4 (C-10), 24.2 (C-11), 123.1 (C-12), 145.3 (C-13),
42.7 (C-14), 28.8 (C-15), 24.3 (C-16), 47.2 (C-17), 46.9
(C-18), 48.6 (C-19), 31.5 (C-20), 37.9 (C-21), 33.7 (C-
22), 29.2 (C-23), 17.0 (C-24), 16.0 (C-25), 17.9 (C-26),
26.7 (C-27), 180.9 (C-28), 33.7 (C-29), 24.3 (C-30). LA
B S SCERT B, B e A 4 SRR

&5 HEPARY S, HR-ESI-MS 45 th m/z
489.361 2 [M+H]* (Calcd. 489.361 0, CyH,05")
IH NMR (400 MHz, C,DiN): 6, 1.15 (3H, s, CH,-30),
1.21 (3H, s, CH,;-29), 1.45 (3H, s, CH,-23), 1.65 (3H, s,
CH,-27), 1.67 (3H, s, CH4-26), 1.70 (3H, s, CH,-24),
1.74 (3H, s, CH,-25), 3.49 (1H, dd, J = 11.6, 4.1 Hz, H-
3), 3.68 (1H, br s, H-19), 4.87 (1H, br s, H-6), 5.68 (1H,
br s, H-12); 3C NMR (100 MHz, C,D:N): . 39.9 (C-1),
28.9 (C-2), 79.2 (C-3), 41.0 (C-4), 57.3 (C-5), 68.4 (C-6),
42.0 (C-7), 41.5 (C-8), 49.5 (C-9), 37.8 (C-10), 24.7 (C-
11), 124.3 (C-12), 144.3 (C-13), 43.1 (C-14), 29.8 (C-
15), 28.8 (C-16), 46.6 (C-17), 45.3 (C-18), 81.8 (C-19),
36.8 (C-20), 29.4 (C-21), 34.2 (C-22), 29.6 (C-23), 17.5
(C-24), 18.5 (C-25), 25.4 (C-26), 18.8 (C-27), 181.4 (C-
28), 29.1 (C-29), 25.4 (C-30). LA b % 5 Ciikxf HL 02,
i E AW 5 N 3p,6p,190- =2 F-12-475-28-TH R

th &6 [ A E R4 &, HR-ESI-MS m/z
469.331 3 [M-H]~ (Calcd. for 469.331 8, CyH,:0, )-
'H NMR (400 MHz, CDCL,): 6, 0.77 (3H, s, CH,-26),
0.97 (3H, s, CH4-29), 0.98 (3H, s, CH,-30), 1.04 (3H, s,
CH,-24), 1.05 (3H, s, CH,-25), 1.08 (3H, s, CH,-23),
1.26 (3H, s, CH,-27), 3.34 (1H, d, J = 3.7 Hz, H-19),
5.44 (1H, t, J = 3.8 Hz, H-12); *C NMR (100 MHz,
CDCIL,): d. 38.8 (C-1), 34.1 (C-2), 217.5 (C-3), 47.5 (C-
4), 55.4 (C-5), 19.6 (C-6), 32.0 (C-7), 39.6 (C-8), 47.1
(C-9), 37.0 (C-10), 23.7 (C-11), 124.8 (C-12), 142.7 (C-
13), 41.3 (C-14), 28.0 (C-15), 27.4 (C-16), 45.3 (C-17),
43.4 (C-18), 81.5 (C-19), 34.6 (C-20), 28.0 (C-21), 32.4
(C-22), 26.2 (C-23), 21.5 (C-24), 14.7 (C-25), 17.1 (C-
26), 24.4 (C-27), 184.7 (C-28), 28.0 (C-29), 24.9 (C-30).
P& 2 dE 5 Sk LR RS, B A 6 08 19a-F5 3L 5%
BURBR R -

&7 A EE RS &, HR-ESI-MS m/z
469.331 3 [M-H] " (Calcd. for 469.331 8, CyH,:0, )-
IH NMR (400 MHz, C,D:N): &, 0.98 (3H, s, CH5-29),
1.03 (3H, s, CH,-30), 1.28 (3H, s, CH,-27), 1.37 (3H, s,

CH,-23), 1.62 (3H, s, CH,-24), 1.68 (6H, s, CH,-25,
CH,-26), 4.68 (1H, br s, H-6), 5.59 (1H, t, J = 3.4 Hz, H-
12); C NMR (100 MHz, C.D.N): §. 41.5 (C-1), 33.7
(C-2), 216.1 (C-3), 47.2 (C-4), 57.4 (C-5), 68.6 (C-6),
42.3 (C-7), 39.7 (C-8), 48.4 (C-9), 37.4 (C-10), 24.2 (C-
11), 123.1 (C-12), 144.8 (C-13), 43.3 (C-14), 26.7 (C-
15), 24.4 (C-16), 49.8 (C-17), 42.6 (C-18), 46.9 (C-19),
31.5 (C-20), 35.2 (C-21), 34.7 (C-22), 28.8 (C-23), 24.6
(C-24), 16.8 (C-25), 19.2 (C-26), 26.3 (C-27), 180.6 (C-
28), 33.8 (C-29), 24.3 (C-30). Lk k%4 5 C #k xf
FL 14, B A B T R 60 F2 55 5 SR BRI o

&8 B PR &, HR-ESI-MS m/z
487.349 5 [M+H]* (Calcd. for 487.348 2, C,H,,05*)-
IH NMR (400 MHz, C.D.N): &, 0.79 (3H, s, CH.-30),
0.88 (3H, s, CH,-29), 1.22 (3H, s, CH,-27), 1.41 (3H, s,
CH.-23), 1.64 (3H, s, CH,-25), 1.72 (3H, s, CH,-24),
1.83 (3H, s, CH,-26), 3.31 (1H, m, H-11), 3.33 (1H, m,
H-12), 3.46 (1H, dd, J = 12.0, 3.9 Hz, H-3), 4.81 (1H, br
s, H-6); 3C NMR (100 MHz, C.D,N): 6. 40.2 (C-1),
28.4 (C-2), 79.0 (C-3), 41.0 (C-4), 56.5 (C-5), 67.9 (C-
6), 41.2 (C-7), 41.6 (C-8), 52.5 (C-9), 37.0 (C-10), 53.6
(C-11), 57.9 (C-12), 88.2 (C-13), 41.8 (C-14), 27.5 (C-
15), 22.1 (C-16), 44.6 (C-17), 50.4 (C-18), 38.6 (C-19),
32.0 (C-20), 34.9 (C-21), 28.1 (C-22), 28.4 (C-23), 18.1
(C-24), 19.5 (C-25), 21.8 (C-26), 19.6 (C-27), 179.4 (C-
28), 33.5 (C-29), 23.9 (C-30). LA b % 5 sCaikxf bl
i€ 5V 8 4 3a,6a- — F2FE-11R, 12R-H 48 75 R i -
28,13a- P i »
3 PBHSEEEEE MK

Ve E ARG S T — & ZH T
M (DMSO) AL & i 20 mmol- L1 )£, BL 4 pl BN
500 pL PBS it i 400 umol- L [ o

T g AL G A o 1 0 S 7 % 7 96 FLAR b
SE B (¥ BUChE #VE M . BARERAE 4~ 7E 96 LI
Fr AR K R n N PBS (100 mmol-L, pH 8.0) 25 uL,
BUuChE (=0.04 U-mL", pH 8.0 PBS ¥ fifd # F¢) 25 uL, £
il VAR (400 pmol-mL) 25 pul. #K¥% 5 min &, 4K 20m
A BUSCH (1.6 mmol-L%, pH 8.0 PBS ¥ fif F %) 25 pL
J DTNB (4.0 mmol-L™, pH 8.0 PBS ¥ fi i %) 25 ulL,
37 C & 60 min J&, H B AR AXAE 412 nm Il & Lk
JEREAA

Horr, bRifE4L ] 25 pl PBS (pH 8.0) A4 % 25 pL ¥
RV A5 141 25 pl PBS (pH 8.0) A% % 25 pL £ 5
T S 25 pL PBS (pH 8.0) X %& 25 uL BUChE #i; 564>
1 1] 25 F§ 25 pl 1so-OMPA (16.0 umol-L™) % # 25 L
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FE SR

Tt 15k S g 0 o) 5% 1 00 7 v LE 96 FLIE BR AR
DN E FE AT AChE VG VE . BARRAEI T 4296 4L
il b AR AR YN PBS (100 mmol-LL, pH 8.0) 35 pL,
AChE (0.132 U-mL™, pH 8.0 PBS ¥ fi#t 7 B¢) 25 uL, ¥
AR (400 umol-LY) 25 ul, ATCI (4 mmol-L%, pH 7.0
PBS ¥ fi# #% %) 15 uL K DTNB (6 mmol-L?, pH 8.0
PBS A M FE) 15 ul. 37 ‘CH¥H 60 min 5, FHEEHR{X
7E412 nm Rl E RO FEAE

Horr, bRk 4L 25 pL PBS (pH 8.0) 1% # 25 pL ¥
ARG 25 1411 50 ul PBS (pH 8.0) /8% 25 ul #
T 25 ul AChE Wi ; 56 &= 4 20 A 20 pL F AZ Bk
7 (0.8 umol-LY) /R & 25 pL #f fh % i, A /2 100 pl A
PBS (pH 8.0) ¥k 5%«

B 2 T B R A G

e - (BRMEAL - 27141 ) - (REMRAL - BEGRZE 14D )
i Chidil - 25 P14l

4 HTFXE

A 43T XK Discovery Studio 3.5 34 i
4708, B SR A SRR I ISR T, IR K 2310
Jiti i Charmm J3375. 1 43 8AR FH ¥ /2 Goldscore, oAt
SHECR RN RS ERME . T B BHRES E 45 #9 . PDB
KW B R RO, A O BRI AR B 10 M R AR A
FIGAE R fxik, It B it 5 RMSDEAE NS5 bt

x 100%
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