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Chemical Constituents of Euphorbia pekinensis and Its Toxicity to Embryo of Zabrafish
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[ Abstract | Objective: To investigate the chemical constituents of Euphorbia pekinensis, and evaluate the
toxicity of the obtained compounds by using zebrafish embryo. Method; The roots of Euphorbia pekinensis were
extracted with 95% ethanol and then extracted with ethyl acetate to obtain the ethyl acetate fraction. The ethyl
acetate fraction was then separated and purified by silica gel column chromatography, medium pressure column
chromatography and preparative liquid chromatography methods, while their structures were identified by physical

and chemical properties and spectral data combined with literature. At the same time, the model organism
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zebrafish embryo was used to evaluate the acute toxicity of each compound in E. pekinensis. The zebrafish embryo
normally developed for 24 h was selected to. determine the 96 h-LC,,, and 96 h-LC, of each compound in
preliminary experiment. Then in the formal experiment, eight concentrations and a blank control group were set for
each compound. Development and death of zebrafish embryos at 96 h after administration were observed. The
experiment was repeated for three times to calculate 96 h median lethal concentration (96 h-LC,,) of different
compounds on zebrafish embryos. Result: Sixteen compounds were isolated from the ethyl acetate fraction of
E. pekinensis, and identified as tetradecanoic acid (1), tirucallol (2), 5a-eupha-8, 24-dien-38- (3), butyl
myristate (4 ), octacosyl (2E) -3- (4-hydroxy-3-methoxyphenyl) acrylate (5), 24-propylcholesterol (6),
stigmasterol (7), (38) -stigmast-5-en-3-ylpalmitate (8), a-spinasterol (9), pinostrobin (10), oleic acid
(11), manool (12), linoleic acid (13), pekinenal (14), neomotiol (15), and (38) -3-hydroxyanosta-8,
24-diene-7, 11-dione (16). Conclusion; compounds 4, 8, 10-13 and 16 were isolated from this plant for the

first time. In the evaluation of toxicity by using zebrafish embryos, the toxic compounds were compounds 10, 12,

14 and 16.
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25 (R R RAL SR I A PR A W) ) 5 W2 65 R T
fL (AL mUHTHE BE 2 M AR A BRA 7)) s ZF-20C B 4H
AESM AL (B AL CRA R AT ,) 3 %
T (o B g 3 (X AR A ) s MS-105DV 5 1/10
T TR (B L MR ) s N LK (2 IR ((The
Zebrafish Book) ) ; LGJ-10 A1 ¥ &k + 1AL (b 5T 44 4
B R A BR > 7)) 5 S AR (R s HE i 7
TRR LGB R A PR 7)) 5 W J2 B J AR, A € 3% P i
(5 B REAL T ) 5 Hoftialm] 24 8 0 A 4t

HUREE TP (45 20160616) , 28 B 5t =
IPNE SR ErE Y S N Y BN
Euphorbia pekinensis I B4R .

SEG Ak B AR R OAB S R BE D [ 1R K
(3.5£0.3) em fKJEE(0.45 £0.1) ¢], T



524 B4 16 M)
2018 4E 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 16
Aug. ,2018

SEI @ A YR A BRAE L 29 T Ak BE I fa a fa T
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300 H) 7 &, W sl A b A E R O R R . MR
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AAAEFRAL Fr. 1~ Fr. 8, Fr.2(69.86 g) Hfik ¥
A) 5 R AR @3, DL il k-2 R R (100: 0,
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Ve, AR E] 7 A PEBE Fr.2-1 ~ Fr.2-7, Fr. 2-3 254
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(200 mg) . Fr.2-4 5 Fr.2-5 &1, ’EBCFES) 5 3647
BRI A €0 33 0 B, 45 B 10 18 43 28 o) £ W0 AH 2 1k 45 )
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RERCHES) , S mE A (35 4 2545 24L& 4 8 (20 mg)
9 (15 mg), Fr.3(25.77 ¢) HEEEHES) J5 R vh
JEA & 3, LA S k-2 R 2 B8 (100 : 0,100 2 3,
100:5,100:10,100:20,100: 50 ) B BELE M . 155 6
ASHEPEBE Fr.3-1 ~3-6, Fr. 3-1 £ 1F A il 4% 3% 3 17
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ZERE AR 3 4y B 41645 24k & 11 (150 mg) il
12(70 mg) . Fr.3-3 FHREMR LA, 200 B A 3% 4
B ot B4 & Y 13 (80 mg) . Fr.3-5 JH kK HE
A), G e R 2 B AR 4L 4) Fr. 3-5-1 R =4 H
fi-H BE AT 45 15 B 54 14 (60 mg) , Fr. 4
(6 g) HBE B HES), R B AR 8 3%, R A
(100:5,100:10,100: 20,100 : 50 ) £ & ¥ i , £ 51 4
A M B Fr. 4-1 ~ Fr. 4-4  Fr. 42 2560 4 W AH 4 58
aifef3 LG 15(80 mg) , Fr.4-4 HIEEREHES), &
B S A 0 3 A B R 0 4 5 A5 B 41 ) Fr. 4-4-1 ~ Fr. 4-
4-5 .44 Fr.4-4-4 ~ Fr. 4-4-5 531, 2 il 25 WOAR 21015
&Y 16(25 mg) ,
3 G#HERE

fkaEw 1 [EEE (P E), ESI-MS m/z 227
[(M-H] , 27Xk C,H,0,,'H-NMR (400 MHz,

CDCl;) 8:2.35(2H,t,J=7.1 Hz,H2) ,1.64 (2H,
m),1.20 ~1.60(20H, m,H-3 ~H-13) ,0.88 (3H,1,
J=7.0 Hz, H-14), "C-NMR (100 MHz, CDCI,) §:
179.73(C =0),33.96(C-2),31.94(C-3),29.63 ~
29.71(C-4,C-5,C-6),29.60 (C-7),29.45(C-8),
29.37(C9),29.25(C-10) ,29.07(C-11) ,24.69 ( C-
12),22.71(C-13) ,14. 13 (C-14) , L\ I $ 4 5 3 ik
(19 ] B B A — B, MU B 1 o A B R
(tetradecanoic acid) ,

ka2 HEH & (B, ESI-MS m/z 425
[(M-H] ,% ¥k C,,Hy,, O, 'H-NMR (400 MHz,
CDCl,) §:5.08(1H,t,J=7.4 Hz,H24) 3.25(1H,
dd,J=12.0,4.6 Hz,H-3),1.69(3H,s,H-26),1. 60
(3H,br s,H-27),1.02 (3H,s,H29),0.96(3H,s,
H-19),0.87(3H,s,H-28),0.86(3H,d,J =7.0 Hz,
H-21),0.81(3H,s,H-18),0.76 (3H,s,H-30) ., "C-
NMR (100 MHz, CDCL,) §:35.26 ( C-1),27.92 (C-
2),79.02 (C-3),38.93(C-4),50.96(C-5),18.69
(C-6),28.05(C-7),133.54(C-8),134.07(C9),
37.27(C-10),21.45 ( C-11),27.92 (C-12), 44. 11
(C-13),50.12(C-14) ,30.79(C-15),29.83(C-16) ,
49.95(C-17),15.52 (C-18),20.14 (C-19),35.26
(€C-20),18.94(C-21),37.27(C-22),24.94(C-23),
125.25(C-24),130.89(C-25),17.62(C-26),25.70
(C-27),24.36(C-28),28.01(C-29),15.52(C-30),
DL A0 dE 5 SCHk [ 20 ] 408 Bois A — 20, B s ik
AW 2 H % B (tirucallol) o

&3 B (B, ESI-MS m/z 227
[(M+H]", %>+ C,yHy, O, 'H-NMR (400 MHz,
CDCl,) 8:5.11(1H,t,J=7.5 Hz,H24) ,3.20(1H,
dd,J=11.5,4.5 Hz,H-3),1.65(3H,s,H-26),1. 56
(3H,s,H-2),1.08 (3H,s,H-29),0.99 (3H, s, H-
19),0.88(3H,s,H-28),0.83(3H,d,J =7.0 Hz, H-
21),0.79 (3H,s, H-18),0.75 (3H, s, H-30) ; "C-
NMR (100 MHz, CDCI, ) §:34.79 (C-1),27.40 ( C-
2),78.49(C-3),38.42(C-4),50.44(C-5),18.41
(C-6),27.60(C-7),133.11(C-8),133.53(C9),
36.77(C-10),21.01 (C-11),29.19 ( C-12), 43. 60
(C-13),49.53(C-14) ,30.39(C-15),29.25(C-16) ,
49.15(C-17),15.01 (C-18),19.64 ( C-19),35.36
(C-20),18.43(C-21),34.97(C-22),24.29(C-23),
124.69(C-24),130.39(C-25),17.15(C-26),25.20
(€C-27),23.92(C-28),27.59(C-29),15.15(C-30) ,
PLEOE 5 SR [21 J BA — 3, MO ek 5 3
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KBk 45 B (5a-eupha-8 ,24-dien-33-0l) ,

ka4 B RE & (R, ESI-MS m/z
285 [M +H] ", 47k C, H,,0,, "C-NMR (100
MHz,CDCI,)8:13.74(C-1),19.26(C-2),30.86( C-
3),64.40(C-4),174.01(C-5),34.43(C-6),25.05
(C-7),29.17(C-8),29.37(C-9),29.71 (C-10),
29.66( C-11),29.61 (C-12),29.59 (C-13),29. 54
(C-14),29.48(C-15) ,31.93(C-16) ,22.69(C-17) ,
14.14(C-18) . Db B %ds 55 3Cmk [ 22 ] A — 3, il
YEA G 4 T I EEER T AR (butyl myristate) o

Ews HEmAR(PE),ESI-MS m/z 609
[M+Nal]"', 7=k CyH,O0,, H-NMR (400 MHz,
CDCl,) 6:7.65 (1H,d, J =15.0 Hz, HC-7),7.08
(1H,dd,J =8.1,1.9 Hz,H-6) ,7.06(1H,d,J =1.9
Hz,H-2),6.93(1H,d,J=8.1 Hz,H-5) ,6.30(1H,
d,J=15.0 Hz,HC-9),5.90 (1H, br s, OH) ,4.21
(2H,q,J =6.7 Hz, OCH,),3.95(3H,s, CH,0),
1.23 ~1.32(52H,s,CH, x26),0.90(3H,t,CH,) ;
“C-NMR ( 100 MHz, CDCI, ) §:167.37 (C = 0),
147.89(C4),146.75(C-3) ,144.60 ( C-7),127.06
(C-1),123.03(C-6),115.69(C-5),114.69 (C-2),
109.29 ( C-8 ), 64.61 ( OCH, ), 55.93 ( OCH, ),
21.04 ~31.93 (CH, x26),14.20(CH,) ., I I %##
5SCHR[23 ) A B0, i G 5 BB IR —
+ J\ BE ( 2E )-3-( 4-hydroxy-3-
methoxyphenyl ) acrylate ] ,

a6 s (B, ESI-MS m/z 428
[M-H] ,4+%:X# C,,H,0, H-NMR (400 MHz,
CDCl,)6:5.38(1H,d,J =5.4 Hz,H-6) ,3.56(1H,t,
J=4.5Hz,H-3),1.03(3H,s,CH,-18) ,0. 70(3H,s,
CH,-19),0.95(3H,s,CH,-21),0.87 (6H,d,J =7.0
Hz,CH,-26,27),0.82(3H,t,J =7.2 Hz,CH,-29),
“C-NMR (100 MHz,CDCI,)8:37.26(C-1) ,26.09( C-
2),71.81(C-3),42.33(C-4),140.76(C-5),121.72
(C6),31.92 (C-7),31.67 (C-8),50.14 (C-9),
36.15(C-10),21.09 (C-11),39.79 ( C-12),42.33
(C-13),56.78(C-14) ,24.31(C-15) ,28.25(C-16) ,
56.07(C-17),19.40 ( C-18),11.87 (C-19),36. 15
(€C20),18.79(C-21),31.92(C-22),28.25(C-23),
45.85(C-24),31.92 (C-25),11.99 (C-26),19. 82
(€27),23.08(C-28),19.04(C-29), Ll iS5
SCHR[ 21 ] 4 i — B0, S &9 6 o B-4% i BE
(24 -propylcholesterol ) ,

EWT B (HE),ESI-MS m/z 414

.24 .

[ octacosyl

[(M-H] ,% 7k C,yH,, O, 'H-NMR (400 MHz,
CDC1,) 8:5.11(1H,t,J=5.5 Hz,H-22) ,5. 10(1H,
t,/=3.5 Hz,H-23),3.25(1H,dd,J =4.5 Hz,H-3) ,
1.02(3H,s,19-CH,),0.97 (3H,s,21-CH, ) ,0.77
(3H,s,18-CH,),0.82 (3H,s,29-CH,),0.89 (8H,
m, 26-CH,, 27-CH, , 25-CH, ) ; "C-NMR ( 100 MHz,
CDC1,)8:134.01(C-5),133.53(C-22),130.86(C-
23),125.20 (C-6),78.99 (C-3),50.96 (C-14),
50.02( C-17),49.63 (C-13),44.11 (C-24),38.93
(€9),37.26(C-4),35.87(C-20),35.42(C-12),
35.25(C-10),30.89(C-1),29.76 (C-7),28. 14 ( C-
25),28.05(C-2),27.93(C-16) ,27.67(C-8) ,25.74
(C-28),24.76(C-15) ,24.47(C-16) ,21.53(C-11),
20.14(C-21),18.92(C-19),17.68 (C-27),15.62
(C-29),15.53(C-18), LA b #G#l 5 3Cik [ 24 ] A
— 3, s B T b G B (stigmasterol )

a8 HEE R (HE),ESI-MS m/z 652
(M -H] ,% 7K C,H,0,, "C-NMR ( 100
MHz,CDCl,)8:37.01(C-1),27.83(C-2),73.67(C-
3),38.17(C-4),139.73(C-5),122.57(C-6) ,31.93
(C-7),31.88(C-8),50.04 (C-9),36.61(C-10),
21.04(C-11),38.17 (C-12),42.32 (C-13),56.70
(C-14) ,25.08(C-15) ,27.83(C-16) ,56.04(C-17) ,
11.86(C-18),19.33 (C-19),36.16 (C-20),18.78
(C-21),34.74(C-22) ,26.04(C-23),45.85(C-24),
29.12(C-25),19.82 (C-26),19.04 ( C-27),23.08
(C28),11.99 (C-29),173.33 (C-1"),34.74 ( C-
2'),25.08 (C-3"),29.26 (C4'),29.37 (C-5"),
29.46(C-6"),29.60 (C-7'-13"),29.71 ( C-8'-13") ,
31.88(C-14"),22.70(C-15") ,14.12(C-16") ., LI I
s 5 OSCER 25 | iE A — B, BB G Y 8 R
(3B) -stigmast-5-en-3-yl-palmitate ,

a9 s & (B, ESI-MS m/z 412
[M-H] , 4 ¥ C,H,O0,"H-NMR (400 MHz,
CDCl,) 6:0.57 (3H, s, H-18) ,0.82(3H,s, H-19) ,
1.06(3H,d,J=6.6 Hz,H-21),3.62(1H,m,H-3) ,
5.04(1H,br s,H-7),5.08 (1H,dd,J =15.0,8.4
Hz,H-22),5. 18 (1H,dd,J =15.0,8.4 Hz, H-23);
“C-NMR (100 MHz,CDCI,)8:37.15(C-1) ,31.49(C-
2),71.06 (C-3),38.01 (C-4),40.27 (C-5),29.65
(C-6),117.46 (C-7),139.56 (C-8),49.46 (C9),
34.23(C-10),21.38 (C-11),39.47 (C-12),43.30
(C-13),55.13(C-14) ,23.02(C-15),28.51(C-16),
55.91(C-17),12.25(C-18),13.05 ( C-19) , 40. 82
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(€C-20),21.09 (C-21),138.16 (C-22),129.45 ( C-
23),51.25(C-24),31.88 (C-25),21.56 (C-26),
19.00(C-27),25.40(C-28),12.06(C-29) , LI L%k
P Gk [26  fiE A -3, MEELEYW I N

AW 10 [ R(HE) ,ESI-MS m/z 269
[M-H] ,%F#Hk C,H,,0,,'H-NMR (400 MHz,
CDCl,) 8:12.03 (1H,s,OH),7.42 ~7.45(5H, m,
H2'~6'),6.08 ~6.11 (2H,s,H-6,8),5.44 (1H,
dd,J=12.8,2.8 Hz,H-2),3.07(1H,dd,J =16.8,
12.8 Hz,H-3a) ,2.84 (1H,dd,J =16.8,2.8 Hz, H-
38),3.81 (3H, s, OCH, ); "C-NMR ( 100 MHz,
CDC1;)8:94.29 (C-1),79.24 (C-2),43.40(C-3),
195.77(C-4),164.16 (C-5),95.17 (C-6),168. 16
(C-7),162.80(C-8),103.16(C-9),55.70( C-10) ,
138.38 ( C-1"), 126.16 ( C-2"), 128.88 ( C-3'),
128.88(C-4"),128.88(C-5"),126.13(C-6"), L ik
Bl 5 SCHk [ 27 ] i il — B, s e A Y 10 O ek
¥y Z (pinostrobin) ,

LAY 11 IR 6 R B R IR (H ), ESI-MS
m/z281 [M - H] , % FxX K C,H, O,'H-NMR
(400 MHz, CDCL, ) 8:0.88 (3H,t, CH,), 1.201 ~
1.53 (22H, m,11 x CH,),1.64 (2H, m,CH) ,2.06
(4H,m,2 x CH,CH) ,2.34(2H,t,CH,CO,H) ,5.33
(2H,m,2CH), 11.19 (1H, br s, CO,H) ; "C-NMR
(100 MHz, CDCl,) 8:179.72 (C-1),29.43 (C-2),
29.36(C-3),34.00(C-4),31.91(C-5),29.68 (C-
6),29.64(C-7),29.59(C-8),130.02(C-9),129.72
(C-10),29.32(C-11),29.24(C-12),29.14(C-13) ,
29.04(C-14),27.32(C-15),24.69 (C-16),22.69
(C-17),14.11(C-18) . LA %48 5 SCHk [ 28 | e i
FEA B MU EALE W) 11 R (oleic acid)

e 12 JoaE Wk Y (H ) , ESI-MS
m/z280 [M - H] , 4 F=X K C,H, O,'H-NMR
(400 MHz,CDClL,)6:5.92 (1H,dd,J =17.3,10.8
Hz,H-14),5.21(1H,dd,J =17.3,1.3 Hz,H-15a) ,
5.05(1H,dd,J =10.8,1.3 Hz, H-15b) ,4.82 (1H,
d,J=1.5 Hz,H-17a) ,4.51 (1H,d,J = 1.5 Hz, H-
178),2.38(1H,ddd,J =12.7,4.2,2. 4 Hz,H-7a),
1.96(1H,dt,J =12.7,5.0 Hz,H-78),1.28 (3H,s,
H-16),0.87(3H,s,H-19),0. 80(3H,s,H-18) ,0. 68
(3H,s,H-20) ; "C-NMR (100 MHz, CDCI, ) §:41.47
(C-1),19.40 (C-2),38.37 (C-3),39.89 (C4),
55.61(C-5),24.45(C-6),39.10(C-7),148.68 ( C-

8),57.37(C-9),33.62(C-10) ,17.73(C-11) ,42.22
(C-12),73.56 (C-13),145.32(C-14),111.50 ( C-
15),27.66 (C-16),106.44 (C-17),21.72(C-18) ,
33.62(C-19),14.44(C-20) ., DA I %¥ 5 3cik[29]
FEA B0, MU AL W) 12 S THAZBE (manool )

A 13 IR A R AR (TP EE) | ESI-MS
m/z289 [M -H] , 2+ k C,H,0,, "C-NMR
(100 MHz, CDCl, ) 6:179.30 (C-1),33.92(C-2),
24.67(C-3),29.14(C-4),29.07 (C-5),29.03 ( C-
6),29.70(C-7),27.21(C-8),130.21(C-9),128.06
(C-10),25.63 (C-11),127.90 (C-12),130.02 ( C-
13),27.18 (C-14),29.58 (C-15),31.92 (C-16),
22.69(C-17),14.06(C-18) . LI I %¥i 5 k[ 30]
BEAR — B, W e AL G Y 13 Jy W h iR (linoleic
acid)

k& W 14 [ e FURCIR 25 5 (= AT Be-H
) ,ESI-MS m/z 325 [M +Na] ", 2+ HF C, H,,
0,.'H-NMR (400 MHz, CDCl;) 8:9.18 (1H, s, H-
18),6.08(1H,d,J=10.5 Hz,H-3),5.24(1H,t,J =
7.3 Hz,H-7),5.04(1H,t,J =6.5 Hz,H-11),5.07
(1H,dd,J=4.6,2.8 Hz,H-5),1.64(3H,s,H-20) ,
1.54(3H,s,H-19) ,1. 16 (3H,s,H-16) ,1. 15(3H,s,
H-17) ;"C-NMR ( 100 MHz, CDCl, ) 8:39.63 (C-1) ,
34.08(C-2),161.69(C-3),142.68(C-4) ,69.75(C-
5),33.65(C-6),117.35(C-7),138.40(C-8) ,38.65
(C-9),24.44 (C-10),123.46 (C-11),134.13 ( C-
12),38.34 (C-13),25.62 (C-14),28.05 (C-15),
23.14(C-16),21.87(C-17),193.91 (C-18),16. 74
(C-19),18.17(C-20) . DI %4l 5 3CHR[31 ] A
— 5, % E LA ) 14 2R pekinenal .

a5 R ARE & (HEE) ,ESI-MS m/z
426 [M] ", ¥k C,yH,,0,"H-NMR (400 MHz,
CDC1,)8:5.07(1H,t,J =2.3 Hz,H-12),3.24(1H,
dd,J=5.7,10.35 Hz,H-3),1.13(6H,s,2 x CH,) ,
0.95(3H,d,J=6.6 Hz),0.90(3H,s),0.84(3H,d,
J=6.6 Hz),0.81(3H,s),0.77 (3H,s),0.75(3H,
s);"C-NMR (100 MHz,CDCl,)5:38.01(C-1),27.13
(C-2),79.10 (C-3),38.80 (C4),55.53(C-5),
18.60(C-6),32.54(C-7),39.27(C-8),48.10 ( C-
9),37.60 (C-10),23.56 (C-11),117.92 (C-12),
145.48(C-13) ,41.63(C-14),25.05( C-15) ,34.61
(C-16) ,40.05(C-17) ,52.63(C-18),22.83(C-19),
28.39(C-20),60.01 (C-21),31.74 (C-22),28.05
(€C-23),15.39(C-24),15.28(C-25),16.32(C-26) ,

- 25 -
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22.22(C-27),18.58 (C-28),22.51 (C-29),22.66
(C-30) o DA F%cH 530k [ 32 ] i HeAs — 3, il 4
EAE Y 15 4 neomotiol ,

a6 (e A (FFEE)  ESI-MS m/z 453
[M-H] b2k C, H,0,., H-NMR (400 MHz,
CDCL,)8:5.08(1H,t,J =7.0 Hz,H-24) ,3.27 (1H,
dd,J=5.2,11.0 Hz,H-3),2.89 (1H,dt, J = 13. 8,
3.6 Hz,H-1),2.74 (1H,J=16.0,H-12) ,2.60(1H,
J=16.0 Hz,H-12),2.46 ~2.52(m,CH,),2.10 ~
2.17(1H,m),1.96(1H,m) ,1.82 ~2.08 (m,CH,) ,
1.75(1H,m) ,1.68(1H,m) ,1.66 ~1.78 (m,CH,) ,
0.88 ~1.60(6H,s),1.06 ~1.38(4H,m),0.9 (1H,
d,J=7.0 Hz,CH,-29), "C-NMR(100 MHz,CDCI,)
8:33.90(C-1),27.90(C-2),77.93(C-3),38.57(C-
4),49.28(C-5),35.88(C-6),202.04(C-7),149.77
(C-8),154.81(C-9),39.81(C-10),199.91(C-11),
51.44(C-12),49.28 (C-13),48.48 (C-14),31.85
(C-15),27.40(C-16) ,49.19(C-17),16.8(C-18) ,
17.58(C-19),27.90 (C-20),18.31 ( C-21), 35. 88
(C-22),24.85(C23),124.78 (C-24),131.25( C-
25),25.70 (C-26),17.75 (C27),27.94 (C-28),
15.04(C-29),25.97(C-30) . LI I ¥¥E 5 3ciik[33 ]
il S A —F, ke kAW 16 S (38)-3-
hydroxyanosta-8 ,24-diene-7,11-dione,
4 WS EFERKREEEN
4.1 AT & (LC,, ) FICFE T & (LC, ) /Y
M WS E AN T KEM (LB
ST KWIMAAHE L 0. 5% B9 DMSO BhiF ) , % H
e ) JS AN ) e E 1 — ZR B, SE IR T 24 FLAR  F
11, B L PR ER 10 A fil B & & 24 h I BES ARG , &
FLIMAZGW 2 mL, NG L A Hd, 52
J& BB 24 h B IF LSRRG BB SAE T B, 96
h J5 481+ 5 5 R IR FE T80, 2546 G 4 96 h-LC, Al
96 h-LC, (fL& ¥ 96 h-LC,,, > 100 mg-L~" A K
LAk A WX B St IR R AE 96 h R B bk d
ANHATF =B 58) o
4.2 CREEIEREE (LC, ) MM 905 5 6 2 11
FEHEE Y AR L LC,, F1 LC, MY [, ik &1
oy 2EL 18] LV A5, 53 531 e B TLART 20 500 B K 8 AN 2 56 Uik
B LA B — A N T K B2, B A vk B 4L i 3
ASEATALLL B — A% HRZH 5256 4 (8] 4 24 h W%
0 G (4 907 Ak e FE T B 0T BB e St R A S5 T
SEAE KRR AT e b TR S FE AL A )
BE 40 1) 96 h 2EEE ALK B (96 h-LCy,) o

.26 -

4.3 HudlaAbE SCE SRR I SPSS 20. 0 Fioff: it
gt o, FREBCHRIER] x £5 Fon .

4.4 FHIFHER  BLE PR 96 h-LC,, Fl 96
h-LC, MAEL R 1, i 201 4 DREPEfE &
Py xof BE o (RN 9 96 h-LC, M Z5 R W3 1,

£1 HBMHWLAEY 96 h-LC,,9 h-LC,,96 h-LCy (% =)

Table 1 96 h-LC,,, 96 h-LC;, 96 h-LC;, of toxic compounds

(xxs) mg-L~!
W 96 h-1C,, 96 h-LC, 96 h-LCy,

pekinenal 20 4.19 8.50 £0.29
THAZ B 4 0.84 1.61 +0.03
FRAN 2 31.46 10.09  13.54 20.62
(3B) -3-hydroxyanosta-8 , 29.62 6.1 12.04 +0. 18

24-diene-7,11-dione

5 BE5itie

AR ECR B E AL G b 2y, 22 TR 7 7K Ik
I UK RARFUR AEE, N i %G 5, Hohh 2y
N 2 T ] CRE SR A B s PR A ]
FEAETE 22 BRI 0 ) B 5 R Wl 2 ) T e Ak DA % s
il 9 27 1) D R IAC I 9 Y B . SCRR AR I R B 5t
R AR B B 28 Ry O L FE S M, e
it 2 o3 22 B 1R B0 AR S M iR SR T
oA BE BT R A 5 TR It LA R Bk IR R 9 B A8 L A
KBRS B R L AR SO o ROK ko
T34 5 LA e B e YR iR 1 PR O e A5 3 4 AL
B R B RIS Y g ks, Horp
casbane & i pekinenal X A {4 £ Fh Ja 40 i 2 1 B
AT AN EEPE Y TH RS W S — b XUER R, S2 8 i
i v i RN B £ VR I 1) 2 PR AR R T N TT BE B AT
U A 7 I B AR B R 3P 5 (38) -3-hydroxyanosta-8,
24-diene-7,11-dione Jy & 47 MU H B = R G,
Xof B b 11 YR i B2 ik B A — 7 RO 5 BRAN 2R O B
A 2 W43, [R)RE T RE B A e Bk IR B 45 R0 e o AR
AN R B A = 2R AL B W L Y L R A AR T R 2K 1k
B W YRR B D £ 1R i e B B R A R

S 2 BEE TP 25 W 1 B R B A A A T AR
TE 2 25 W)k BNATT BOR 1) B SRR SO T 5 Kk
BTN E P ES B8 5 N — 0 8 Z WA, 18
IEH AR ECSh YA P, 5 R AT R B R R
U A5 BETEAE 5 7R G 0O IE Ao a0 A A R K S5 1
OUT MR B WS T JH SR ITAE ] . BUARIESE
R, ORGP A ORI T RE Y
TERALE Y A w2 R S A I X
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A TRV T RE S JLRR AR A5 A A G, Tk S FR AR 45 44
ZANTRSE , BRSO T A T I AR A K R
PEIRIE Al RE 23 7K A ol 2 Al A 22 B S BOR &S
A, DT 8 55 i P AR, 2 R 28 1, 5% 1 it Rk
RIVA TR T o A SR IR 53 8 07 v % it R 27
I BEAT 53, S R I Bk S il L L i A
Vol B i B A WIS B T R A ] I U A L A AR Y
Ay B S 0 R AT R 2 A R o3 Y g T T R O R 4R
TR
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