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B OE. EHIEMERES, SEREIRTE (Stellera chamaejasme L.) w1 (K] 4% 63 1k 52> SEAT Y . MKt
TR 1% Z WA I h 23 B 0 AR Wb i (Tetranychus cinnabarinus)  E A5 8¢ 3 fid % 01 P9 W M 4k &
YV, BEERIHRE CHNMR, PCNMR) | ZD4ME3% (IR) S5 &IV %08, #ie iz s
WA B WG (scopoletin) o IS P I 45 R, A< BEE P I P R A B 5 AR 7 o 2 (0 R i iy
YW . 2R B AT IR AR i il T R R BUEIRBE (LCso) {0 1.267 mg - mL™', AWIRIETER) LCso
) 7.388 mg - mL ™,
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Abstract: Using the acaricidal activity to guide the isolation, the compound IV, which had the
highest contact and systemic toxicity to Tetranychus cinnabarinus, was obtained from ethyl acetate
extracts of roots of Stellera chamaejasme L. The structure of compound IV was established as scopoletin
by analysis of NMR ('H NMR, "*C NMR) and IR data. The results of acaricidal activity analysis showed
that scopoletin may be the principal acaricidal substance in the ethyl acetate extracts of S. chamaejasme
extracts. And the mean lethal concentrations (LCsq) of scopoletin for contact and systemic toxicity were
1.267 and 7.388 mg - mL", respectively. Subsequently, compound IV was analyzed by NMR and IR
methods, and its contact and systemic toxicity to mites were determined. In accordance with the spectral
data ("H NMR, ">C NMR and IR) of compound IV, the chemical compound was identified as scopoletin.
Scopoletin may be the principal acaricidal substance in S. chamaejasme extracts. And the mean lethal
concentrations (LCsg) of scopoletin for contact and systemic toxicity were 1.267 and 7.388 mg - mL™,

respectively.
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AP i (Tetranychus cinnabarinus) M 44 2Tk, Je AR FHie —, W2 E M)
R B B A F g, 7 e ZAEY) . ARVEY) S A TR P S AL BT (Mo & Liu, 2006; Wang
etal.,, 2007) o L2 RIEAIIAER], 708 KFH W) [R5 40 T RO AT 55 2469, A Y&
R AR R B, B E WP PER PRI, 1 GBI EEEN (AR 4§, 2003; He et al.,
2009; Wang et al., 2009) o [E, BT, s ROR 22 4 B R R AL AT o RIS R i) 2 AT
VEFINLEAMRE, SRS R AR bR A 2 P S A RE S, COCh 3G VA BRI S 1 B L 4%

TR ¥ (Stellera chamaejasme L.) A% & BUR 88 J@fa4, eI ANZy, FZHm TR E ARG,
HAE VAR, WEFUER I, I R B R 2 Ui 2E (Niwaetal., 1984). HFE %K (Modonova
ctal,, 1985). 5% (Fengetal, 1997) FIARMRZEEK (inetal, 1999) b2 iisr, BA UM,
PURBEEAER (ARG FE4EE, 2008; Tsolmonetal., 2010). 5 HAMMMIAEIALL, HEREEN
A TR ET o, BAAEYINRYE, B TR, — HEA A TS . B, 5 ERA IR A
FWETERI T A, Rl e WEPHEE TN, et m o MBI, BHEAE. Hirck
EH AR TE RN HE I (Gao etal., 2001). Sckyile (SREYH 4%, 2000, EXV4E 4%, 2004; Liu
etal., 2008) FF HAT BRI A HEPE . i B AR BE R RS PR A AHOCHGE CEFPE 4%, 2003; Shi et al.,
2004, {HEA 53 125 50 UE B 75 AR 85 P R ARV MR Rl 23 o AR 38X B 7 AR B AN (] VAR ) P R Ul
AT, RTE MR, R R WS PR RO W ) T oy AT 43 5 A FI 2 e, DA /R B A R B
ARG PE W RS, RIS, . e I B R W RS LT v PR 5 S B

1 ARSI

11 ket

IRE 12009426 H 2210 H7EAb st AR ZE B AR M B # T AR ME. (Ab 5D B UL = N e . iy
¥ (Stellera chamaejasme L.) B H th 7545 KR X £ vb. KRS T Ak (25 +3) CHIT,
FURRENLIE CRLEE60H ) o ARHPIH-# (Tetranychus cinnabarinus) &ML SR T A& MY (AETJ7) A
TR PR, S N IAFR I BUR S R, SIS N ZE G YN IE . IRIEOEE (25 £ D
T, HIXHEE60% + 10%, J6HE18 h/HIi6 h.

12 RERREWAE
K 50 g B AREE TN M, 0 nlnAN 250 g Ao A hilE . S oibe. R PhE. 1T

WE. LMRAME. =S M. WEEATCK LRE (B birat), i MR 5 d Jaid ik, JEfakeRil
3d, HE 3K KRG I e ik s, 13 B RIS .
1.3 EYEMENE

fl ARG TENE . Z M Busvine (1980) IR EATETAE St o KX IR I T3 — i, 48
% BMAT, MESBEIIBOD—E0. B S R0 YoM, o L FOR AR XU ety B, AN
RAEWEL . DI B, PRUEIERE B a5 s, SR R30Sk KU JRAEXUH MR BE M e, SR AN
gy SRR AN GRS 0 A5 Pl ARF 2590 BRI + 281K + 1% AR - 80) i
FeamEah 25 oS, IR K ARS& /I Ca MR 25 0 1 ] FEL 1K) 22 4% 2o LAZR IR /KN %o AR 3t — 804 D4y xi
Mo 78 BIRFISFMIRAAE FRIIR24 hia, FEXCHMRRIBE N vt iiioeT R . M B Rk, Ll
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W AN BN ABET o RIS AN IRIE, HATWE P T R JEREAE20% ~ 90% 2 [H], RF—RE TR 3K,

PRSP« SRAET IR 25 G Fr, R 220.5 em, 4T 2530, 72 hE U B TR R
Hro BRI, B SRR R E AN AR T b, BCEr24 W MR T R B 30
Sk, PAZETR/KIM % RAR I - SOFE AT F . ARl 293 %SRS, BATWETIFET R 4EFF(E20% ~
90% [A], F—WEEEE IR,

1.4 RESEMR S RIBEES B K& HPLC i

H 8 FhAS R L HU AR B R B R 40 AT v AT )24 40 25 . SR Biotage SNAP 100 g
FEo SRICTEIFE,  RIBRBUR WS VL w3 5 ¢ 780 #, AN 7.5 g REME (200 ~ 300 H, Ff
SRR BEEA), WURIRAE G INEE . DA LG - RN S AR AT, A 40
mL - min”, B 9mL. HIEFFEH: 0~3 CV BEEF, column volumes) Z 8 Z I 100%; 3 ~ 23
CV FEEH 0 BN A 100%B6 Ve, & CV BN 5%; 23 ~26 CV FEE 100%PE M A 38 240 01%
FHAT R BY BRI COREERIMT BT A PR A WD, MRz < B osil, S IR .

O3 I E A 95 A AL I AR R, TR Agilent 1200 % HPLC 0T d5e e K03 20 HEA T 40
FERYIN . K444 SUPELCO (A 4E (15 em x 4.6 mm x 5 um), FE3 25 °C, % 1.0 mL - min™,
MRS 20 uL, JRsAH A /KRFEE . REDUFE P A : 0~ 10 min FEE 10%, 7K 90%; 10 ~ 100 min H i
M 10%3 % 100%, &F720 00 1%; 100 ~ 120 min F i 100%3E/i -

15 4 8% HPLC #l&
K4 HPLC 2l Bkl 45 5, K F Varian Prostar 210 % HPLC X = 223 4 HEAT 4% o hl 8 5540

Waters 5C;g-MS- Il {4i54F (20 mm x 250 mm) , AFiE 25 °C, i 10.0 mL - min”', #EFEE 500 uL,
TENHE K 20%, HIEE 80%.
1.6 REHEMER S BEHRET

LA T B 1.0 mg FEMR A S 100.0 mg () KBr 1B, (ELLAMT FHFEEAT, 5, KRES
() KBr H Jy & T8 ST A8 827 A% 4% (Thermo NICOLET iS10) Rl B 11, $2 e 15 5 [ 2 4%
1}, 7E 4 000 ~ 600 cm™ Y E 3 [ P F 4

BRI HT: K Bruker-300 B REILYRAN, LITARE YT (CDCly) AT EFES, RE&E
FERE "H NMR i, PC NMR 805, 454 SCRIRE L S WAL REEEE , S SWsin.

W5 R HT: K X-6 BORE % B A0E e CIE st LR A R A ED 347047
1.7 #iELE

FT 350 Abbot 28 sUHEATASIE, R LR Mk 35 1 B 5 2 . K SPSS17.05¢ A 1)
7 755y B A Duncan’ sk 56, 3115 LCsov LCoo195% BA5 X 0] o AET-H (%) = FET-M%L / Bl% x
100, RIEFETHR (%) = (KBEZET-WEEL - X RAET- W20 / CRUEEL - X IRZET- W50 < 100,

2 R

21 IERFIRFIREVN RES I 475 RO E

FR P 5 B AR B 8 Pl ST I (1) 94 5 % 5 55 AR D I Il 52 1E T 356 LA 43 3l 3R 25 g R
e, IFHEBUEIRE (LCso M LCop) M 95%EfEHE, S5 1 F1 2,
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T AR BE AN [R5 A B B0 A v 06 0 B Fs i 20 45— s (R i R R IRE P o AR P,
THBEEREUE M 0R, LMROMEIRZ, 24 h JT I LCso B2k 2.849 A1 4.186 mg - mL™' o 7 A WLIE
P, 288 BRI P o, =S BER ., 24 h Ji ) LCso 84351 4 2.533 #12.816 mg - mL™';
PP I BB 1) o A0 A IR R 240l A, 24 he JE(H LCso 23 N 7.673 F18.602 mg - mL™ . b, £y
TEESE IR GC - MS AT ECr 704 (O3 SCHRIED) o ASHIFST Fp e 58 Ak 275 00 P MR P 250 S B0 1R 4 £
LR BRI IUIAT F — P AT AT 4 2

1 BERSEI R SMREY

Table1l Contact toxicity of the crude extracts of S. chamaejasme against T. cinnabarinus

B EVEpy LCso (95%E (5P / (mg-mL™) LCyo (95%E(HM) / (mg-mL™)
Solvent Regressive equation LCso (95% confidence limit) LCoo (95% confidence limit)

f1 Mk Petroleum ether y=2.713x-1.234 2.849 (2.520 ~3.238) 8.452 (6.939~10.919)

I CUE Cyclohexane y=2.554 x-1.594 4.208 (3.676 ~4.900) 13.359 (10.453 ~ 18.667)

4 H5¢E Dichloromethane y=3.154 x - 2.467 6.059 (5.328 ~7.089) 15.444 (12.100 ~22.148)

1E T F# n-butanol y=2.370x-1.509 4.333 (3.751~5.114) 15.050 (11.470~21.911)

Je/K L EE Aleohol y=2.891x-2.432 6.938 (5.979 ~ 8.436) 19.255 (14.333 ~30.334)

L .1 Ethyl acetate y=3.095x-1.924 4.186 (3.721 ~4.762) 10.864 (8.906 ~ 14.192)

— % ¥ %5 Chloroform y=2.428 x-1.521 4231 (3.677 ~4.965) 14.268 (10.983 ~20.455)

F i Methanol y=2.576 x-2.279 7.673 (6.437 ~9.780) 24.128 (16.933 ~42.110)

F 2 EEIREIRIIR RS PR

Table 2 Systemic toxicity of the crude extracts of S. chamaejasme against T. cinnabarinus

gl [R5 72 LCso (95%E5M) / (mg-mL™) LCy (95%EA5H) / (mg-mL™")
Solvent Regressive equation LCso (95% confidence limit) LCyy (95% confidence limit)
A1 7Hif Petroleum ether y=2719x-1.511 3.596 (3.173~4.117) 10.646 (8.592 ~ 14.169)
I CUE Cyclohexane y=2374x-1.654 4.975 (4.280 ~5.952) 17.247 (12.902 ~25.963)
5 F'%5¢ Dichloromethane y=2.721x-1.548 3.722 (3.281~4.269) 11.048 (8.884 ~14.799)
1E ] F# n-butanol y=2.763 x—1.408 3.232 (2.860 ~3.678) 9.405 (7.688 ~12.260)
Jo7K & Aleohol y=2.598 x—2.209 7.080 (6.004 ~8.818) 22.044 (15.849 ~36.542)
L. ¥R £ 1 Ethyl acetate y=3.549 x — 1.432 2.533 (2.282~2.816) 5.818 (5.006 ~ 7.046)
— % H %% Chloroform y=3.137x-1.410 2.816 (2.517 ~3.159) 7.215 (6.093 ~ 8.963)
F i Methanol y=2.738x-2.559 8.602 (7.559 ~9.952) 25267 (20.031 ~34.709)

22 HEMOBEER

W AT ST, WA IR BEAR K] SR SRER I 40 B4 3 15 Tt s o Serhim g E7 IR
WEPEE, AR 3 PR KRHJLERNTETERS E7 3 0 DE T BB, b il
WM RSB FE R y = 3.363 x— 0.464, 24 h (¥ LCsy A 1.374 mg - mL™', 95%E (5 [X ]y 1.255 ~
1.529 mg - mL™; PWIEPEFE Sy AA 5 FE R y = 1.482 x — 1.449, LCso 4 9.501 mg - mL™", 95%%E (5
[X )4 7.940 ~ 11.682 mg - mL™" o %404 AHS M ) Ak % Pk L 2 1R C BRI, 110 PRI
AP R B, BRI, X5y E7 34T~ — 205

3 M4 E7 HRHHBNERTHY

Table 3 Contact and systemic toxicity of fraction E7 against T. cinnabarinus

fih 7535 1% Contact toxicity P IR 35 P Systemic toxicity

W/ (mg-mL™") BESET R % W/ (mg-mL™") FEZET =R /%

Concentration Corrected mortality (Mean +SD) Concentration Corrected mortality (Mean + SD)
0.50 10.00+0.29 ¢ 2.00 16.67+0.48 ¢

0.75 1556 +0.45d 4.00 33.33+096d

1.00 28.89+0.83 ¢ 8.00 4444+ 128 ¢

1.50 56.67+1.64b 16.00 60.00+1.73 b

2.00 72.22+2.08 a 24.00 73.33+2.12a

e NEFEERIRP = 0.05KF Rz B# M (Duncan’sfrie)
Note: Small letter indicates the significant difference at P = 0.05 level (Duncan’s test).
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2.3 R ET SEEN

KM Agilent 1200 2! HPLC X35> E7 SEAT 4l AT I CRdl A TaH 190 ~ 950 nm, —HE 4]
Krgs) o #fEitsr E7 Mg, IR HPLC Hla it 5. Wil el Kamrm, 48
WP KA 230 nm B, AE SRS ECR e 2, X R el b 2 50 (LREI IS TA] 20.567 min)
(R THI AR 1 3 EE R 20.903%, 4 506 (OREAIN TR] 27.487 min) Jh 47.367% (K 1) .

FRHE HPLC 455, SR Varian 457 HPLC Xt 4 ‘ST 4E, #3235 E7-4. K4 HPLC
R, HUERAE R 97.756% (B 2) , HHIZAE M CHAR S 4 . Wiy E7-4 5 TS 133
HEYIN,

- - 400 E
1000} £ o 350 8
o 8 800l & 5 <3 Y
TE ! ) £ 2 250 ‘ 5
= E 600)Zu = €5 20
»2 | < gl |
ym o2 < ] =5 150
12 400f Z Z, B e
E £ 23 100 |
&)
200 50 |
0 X . . . . . "= e
0 20 40 60 80 100 120 0 20 40 60 80 100 120
{5 B A /min Retention time {5 1A /h Retention time
1 4 E7 8 HPLC B (230 nm) 2 ¥4 E7-4 B9 HPLC E3E (230 nm)
Fig. 1 HPLC analysis of fraction E7 Fig. 2 HPLC analysis of fraction E7-4

24 HHWEFE

WAV I 8 200 ~ 201 °C, FESVERIMT N HEE ARG, YEDAN AE L EZRUED.
LIAMIT G R L], AL WIVAE 1701 e AMAEAESRIEEFAE I . 76 1 645 ~ 1 490 cm™ i il 4 7%
5 55 R U AL WO s 7 3 338 om™ ALAEAEFRFEBU AR AE W i e (&1 3) o J kAL &IV By
Ak o - MM ZEK), B THRERZRNULED.
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Fig. 3 IR spectra of compound IV
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BE— P RIS, JAHE DIV IR SR TR Bl (K4 K 5, a5
IR CEMR 4, 1997; 5K4E 4%, 2004) HEWTRK. SURTAE TR IT AL E AR B, 52
SIS RIIR B AT E (R O, RIVMEEWIV SRS W BRI . SR BISIREEEY)
G LRGP ITAN SRR, R AERT LS IV R B AR (Scopoletin) .

SN D D o WO O —

=)
N e ol = = oo Feriered =
[ -1- R o LT e———— =3
h — et ———— Wi
Y | el
. nl ek
s B
=5
]J_:-.«—-'
=t
&
{7}
i
=&
2
=2
(&

1

8580757.0656055504540353.025201.51.0050 200 180 160 140 120 100 80 60 40 20 0
e R
Chemical shift /part per million Chemical shift /part per million
4 {EWVAE 'HNMR EE 5 fLAMIVA °C NMR #HE
Fig. 4 'H NMR of compound IV Fig.5 **C NMR of compound IV

x4 LEDN 5 XEIRENZEEE
Table 4 'H and **C NMR data of compound IV and references

'H NMR %#l; "H NMR data C NMR #i#li °C NMR data

SCHRE WEAE SCHRME e Al SCHRE WEE
Reference value Measured value Reference value Measured value Reference value Measured value
6.25 6.26 161.5 161.5 103.2 103.1

7.60 7.59 107.6 107.5 149.8 149.5

6.92 6.89 1434 1433 111.5 111.5

6.85 6.82 113.4 113.4 56.5 56.4

6.16 6.16 144.1 114.2 - -

3.95 3.93 150.3 150.3 - -

T BHEIRE FI 8 CDCls.
Note: The solvent used in NMR is CDCl;,

25 TEMERM S HIIIE
K Sigma-Aldrich 23 7] (025 B 25 N BEFRUE By (Zl1E =99%) BEAT AW PEIGAUE, 45 Rk 5
IR o SR LSS M vk S AR U b (K55 ) 0003 5 FE A BSOBE R 5, L o R 0 o 19 2 0 1A 7 R

F 5 FRENEMNRDHEBHZRENE

Table5 Contact and systemic toxicity of scopoletin against T. cinnabarinus

fih 7535 1% Contact toxicity PRI P Systemic toxicity

WP/ (mg-mL™) BLIEZET H/% W/ (mg-mL™) BLIEZET H/%

Concentration Corrected mortality (Mean + SD) Concentration Corrected mortality (Mean + SD)
0.50 10.00+0.32 ¢ 2.00 18.89+£0.54¢

0.75 16.67+0.48 d 4.00 36.67+1.05d

1.00 31.11£0.90 ¢ 8.00 4889+ 1.41¢c

1.50 60.00+1.73 b 16.00 65.56£1.89b

2.00 76.67+221a 24.00 80.00+231a

e NGERFRIRP = 0.05KF R 2R 2 EH (Duncan’sii %)

Note: Small letter indicates the significant difference at P = 0.05 level (Duncan’s test) .



534 RN B REER VRV R 0 B e 953

y=3.519x-0.362, LCspH1.267 mg-mL", 95%E(5X[1.164 ~ 1.393 mg - mL"'; PG MERI# )
5] 5 By = 1.599 x — 1.389, LCsoA7.388 mg - mL™, 95%E {5[X [ 46.304 ~8.814 mg - mL™"'. #5
HE S 0 Al R A IR LU IR Y BT, (RS LR Sl SRIVIAH L, RIS NI Z .

3 e

H A ST IR B P B AR M IRE R 2 . EH% (2010) SR 6 FEHIx 5 R 2e b T
UL, FEREIL T ASRISEER A0 R AP i il R TG, 45 SRR, B A AR B A B A ) fo oA A R
B, HROIR 2 . ANIRIG S RALK I, 5 B IR B Ay RS U B b R e, (R s
RIN—Me, 17 LR SRS (1) fid 5 F0 N W5 PR R R IR o A0 3 A AR 75 LR S ERHR I nl fig
T PO d L FEE AT R R T

REFHNERE THSRRNEY, RAEE. iR BIUEMZEVLNERESER (BRI 55,
2009). [N R il #4 BL 2 2 MR BRI PR RN EE 45 ik AR AT R R SR AS AR B IS (Feng
etal, 2001; Fff, 2005; 7KK %5, 2008), {HASMCEAUAWAERAC. AR H A
JEHTRIH] £ HPLC 3 B A5 20 AR B B, e 1 ol 4 B0 2 R AT =) B S A e B, s i T 484k
BEOOIIE b TR BB RE, B b T AR T B R R i ) RIS B, A B RCR R A WAl B AR T AT A
(W77, BA RUFNEHE. teah, AHIFS B O B AR B3 P TG 2 B 2 2R g v B 22 1) R vl 1
g3 N AR IS A ik 3 R PN T A

AT GIR CEESEEUIHEAT 7y B alifk, A BIR KA G . eSO R, BRI R
BEPEBESE IS R RN T B 3 58k, X T B (T R I A T s S R, nT DU, 20
LTSI b ) S A AR 27 B 23 T RS 2 B2 P IR A s R S A R s T P R e B AR R
RN T B, AT RESE T SR L BRI (350 5340 25 03 o) 2 B % VA TG 1RO P VBt P 3 R
AT A7 AE LA N RSB R R Ay o DR, A J5 A 0 B0 LR LRSI AL 2 B AL, LA
A2 1y AR A T ik — P9t . thabh, A it — 2 B A B I R I R LI, AT R
WL R ORN 2 A 1) A e SRR A
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