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AE [ B ]I R H R KRS sl 5Bk Phyllotreta striolata fAEE G . [ J512: ] W Lt Rhizoma et
Radix Diphylleiae Diphylleia sinensis Li 3B B33 R AFE R M 4’ — LW ILR A, 340 918 6 5001 000,
2 000.,3 000 Fil 4 000 g - mL ™" 5 s vk B, WL E 28l 2k R, LRSS [ VR 2 Ak 75 0 7 S T A BB i) 5% 4 T 2%
BEHH AR [ 4R AEE ] A FE 3  E il SR B W R PR R B — e R 4 - SRR A
TR NAEFFURSE (4 000 g - mL™") R BB AT A 00 o, FUAh Bk B G S A0 B 1 . AT & o 74
PN S A 2 3R R A% b A T A P A PR A e B .
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Antifeedant activities of podophyllotoxin and 4'-demethylpodophyotoxin
against the adult of striped flea beetles, Phyllotreta striolata

ZHAO Hui, XU Di

(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective ] Antifeedant activities of podophyllotoxin and 4'-demethylpodophyllotoxin against
the adult of stried leaf beetles Phyllotreta striolata were studied. [ Method] Podophyllotoxin and 4'-dem-
ethylpodophyllotoxin were extracted and separated from Chinese umbrellaleaf rhizome. The antifeedant
activities of podophyllotoxin and 4’-demethylpodophyllotoxin against P. striolata were made at 500,
1000, 2 000, 3 000 and 4 000 pg - mL~" concentrations for 24 h and 48 h respectively. [ Result and
conclusion ] Podophyllotoxin showed a selective antifeedant effect, and the activities remained unchanged
as time extended. By contrast, 4'-demethylpodophyllotoxin had no obvious influence on antifeedant activ-
ities except under high concentration (4 000 pg + mL~"). The indexes of 4’-methyl were speculated to
be the key functional group to affect the antifeedant activities according to the molecular structures of po-

dophyllotoxin and 4'-hydroxypodophyllotoxin.

Key words: Chinese umbrellaleaf rhizome; podophyllotoxin; 4'-demethylpodophyllotoxin; Phyllotreta

striolata ; antifeedant activity
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i 2Bk Phyllotreta striolata Fabricius J& 55i#
AR REfEE AR B, X 3%
G A e R f L R AR
SR A IT i BG , H 2 LB R o 32, i T
ZYTJCIR AR A 4y HL S RO, 250 4 R0 — o, ik
SRR £ AT LG U 25 B,
U AU, INEE A 25k B A ER S e

TR P 7 A HAE TR R RN
TR A J5T, I3l 2o Ao 45 1 b A 46 i A 400 45
T AR AL A 02 24 A R R R
R YA W JBOR B i 5 b 4% Bk FH R PR3P AR AR T Y
ez 1 B IR R W 2R A ) % B
T A B Y Bt LA PR A B P A
Z I 5T 3 78 . P 75 3R AT AR WIS SR e Pieris
rapae thj E, Mythimna separata %@y’ﬁﬂ%’é %E i ﬁ}éjﬂ
KE DA A SHER R SR
X U8 B R AT A A B AR BT AR B RED R
FE AR 5 % RS VE . SRS T R Rt
RIHEY 4" — 2 B L 12 300 o il ARk P A il
P, REARER HA DR BUOW EEAE T, AT A= g
SEARZG R R ok S 7 3 R A A
T AR B if W R AR AR B A fE 5, R
15 2% ST A A SRS B 4 it 2k H i) — 7o
A A 2y

1 RS

1.1 AR

%5 JL-L Rhizoma et Radix Diphylleiae Diphylleia
sinensis Li W TN i1 v 24 7 377 5 v il 2k AP R
K AR A R A A I 5RO Je A 254 5% 2 ARk
Ui AT iE (60 —90) \ =S W e . LR LR VR L TG
IK Z T TooK B RS0 500 (X5 R 23 BT 4l ) D Rk
W — T A7 s FEJZ MR e (100 ~ 200 H ) R )=
Pk (H 5 GFyy) A B T A RA R A
7RI YE Z P (CMC) Bt i50 o0 T A=
7. Varian Unity INOVAS500 B4 (3£ [E Varian 2y
#]) ; VGAutospec-500 i ( 32 [E Beckman /A ]) ;
FINNIGAN TRACE GC-MS™ TR201818 ( 24 [& Thermo
Finnigan /A 7] ) .
1.2 BILEREMRMRRS B

Bes )L TR AR 1 ke, e 5% KL
PV WO B AR 2408, IR0 2 b, 08, BRiE N o
N 95% LFEFS W R 1 h, YR 45 WS I A
AR BRI 500 mL 7K, B8 A AR i R DT TE AT
. AR TIVE, 75 LA . R g WA J5 =50
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H 5t 450 mL 73 3 YR EOR R , 0 B =58 W Be 5 ik 8
G FIANEER 53

W= e g iR oy 22 1 = PG, iRl 7E
HH @ N 95% LEERTRA TR (TR 1: 1) thE 45
mn, BB, 1 R B R NIk R R A
FEJEBT, F ATk 2R 2B (R B EE 100: 0,801 20
50:50) WIS 4" - KRR E#HR.

1.3 BREASHELEUMEHETE

% F] FINNIGAN TRACE GC-MS™ /3 #r 4k & W 45
1 AR HERE TR 230 °C AN AT, R
5 mL - min ™", AEHMEAE BP-5[30 m x0.32 mm x0. 25
mm |, ¥ AR 100 CA345 5 min, P4 10 C - min ™' #2
JF TR 200 C 4455 5 min, PS5 C - min ' ZEPEF
JEE 220 °C, 4 3 min, 4> % H20 1. TR201818
MS™ . B % 70 eV, FiAZ L m/z 35 ~335 amu, {& Bl Wi-
ley & Mainlib $54f8 P23 BT Ak 5 W) 2514 .

1.4 BILLtUEDARRENEMERPRHD
LR EFIEFEERERNNE

AV RATER 4 - EPERAAHTEREN ¢
9 50% PN RS @ 9 0. 3% ik i 7K 1 U I 1)
5001 000.2 0003 000 F14 000 pg - mL~" 5 M Jf&
WEE . SRARBI H Wi e B L Fr, e T
JERE I e, I THLAR (d = 1.8 em) il 25 B RE
MR /N B RERGE VW, B A M A IR R A
TREA 2 UK B 0 BRI R U A IR A o 1 25 1V
. B F LA 3 W 3R A 48 i 10 em A 35
LIS N B e |1 B &= m BRI ST s (BB
I PR S e B 4, 7 1 R B

R EEPEE S E I . BT 6 AR
FE/NIE 32 10 Sk il A5 B HH AR, Oy 1 N Ab 3, B Ak
B3 AN 24 148 h 5o W JUE O M R G 1
B H T TR,

PEREVEFE /R I 22 - 35 5% I b U8 4R 40 28
LA R I 4 B 4 A X, O ARAR Y
KB A AR R 4 7, IRE EARIC, Ak 2 A
Xl e BB R 4 R, 42 10 S 3l Ak T AR
H,O 1 ASAbEE BB 3 AN 24 148 h J5 435
FHILE 548 B e 5k Jsg A 1T .

1.5 HIEHHH

KT SAS 9. 1.3 Jr A Bdl , AR R PR P HE B T M
K DMRT 23447 0 0, R B tE PR 2 G MR T T 46
o dr. X2 S B LT A ARG R R R,
ZERAREL TR EER.

FEE A = (O RE4T B AR — 4 P4 T
FRO) /% BEZH BB TR x 100%
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CH), 4.16 (m, 2H,—CH, ), 5.97 (s, 2H,
Q:t E 2
2 GRS —O0CH,0—), 6.37 (s, 2H, Ar—H x2), 6.50 (s,
2.1 BASEREEMMEHLEE 1H, A—H), 7.12 (s, 1H, Ar—H). MSESI m/z.
BEAHEZ(E ) .'"H—NMR(CDCI3) . 1.74 (w, 415 [M+1]".4" — FZH IR 7K. MSESI m/z:
1H, OH), 2.82 (t, 1H,—CH), 3.76 (s, 6H 401[M+1]* (K 1).

OCH, x2), 3.82 (s, 3H,—OCH,), 4.12 (m, 1H,

-III%

H,CO

H,CO

OH

4-EWEREAFR

BT SRR M5 150

Fig. 1

2.2 BIILEUEMARREREXTH 5 Bk BBy
R AEIEFEMEIERIER
MR AL RHEBRN RS 482 R B B
A AP AR B T, IR B BE RS 0, 4B 2
B, 7€ 24 h, W JE 500 pg - mL7U R, 4R BR Y
43.49% , 4 000 pg - mL ™I}, FEEHRIE 93.79% , {H ¥k

x1 RHESHMA

Molecular structural formula of podophyllotoxin and 4’-demethylpodophyllotoxin

BETE 1 000 ~4 000 wg - mL ™' {5 B N IE G2 H
AR BR 3000 ~4 000 pg - mL ™ VREE AR G E
ZFAREIESI 48 h KA B iE 2 B 2, AR
BIEERRT AR ST 24 h iR TG M, BT
FEANRE. MHFESM T, ARRRE 4" - ZH L RAR
FAOH X R R A TR T 2 R

- XRERASHENE SR FHIERFEEREY"

Tab.1 Nonselective antifeedant activities of podophyllotoxin and 4’-demethylpodophyllotoxin against Phyllotreta striolata

p(RAFE)/ 24 h 48 h p(4' - EHHRHHER)/ S gege/mm’

(pg-mL™") Spe/mm’  HEER/ % Sye/mm’ /% (pg - mL™! 24 h 48 h
0 53.67 +27.25a 119.33 +41.88a 0 46.67 £41.00a  75.67 £24.87a
500 30.33£5.45h  43.49  81.335.17b  31.84 500 39.67£16.54a  64.67 £41.37a
1 000 14.67 £9.41c 72.67  51.67+34.81c  56.70 1 000 42.33£36.19a  82.67 +22.54a
2000 9.00+10.83c  83.23  35.00+23.96d  70.67 2 000 37.00 £9.94a  83.70 £51.70a
3000 7.00 +8.61c 87.96  23.00+23.96e  80.73 3000 33.00 £13.83a  65.67 +41.00a
4000 3.33 £3.80c 93.79  17.67+24.12¢  85.20 4000 41.67+13.68a  57.00 +17.39a

1) RFEFELAH—AAR A FHE, R P=0.05 KF 273 R 2F(DMRT #4)

2.3 BILtUEYARRE IR EXT i 5 Bk K
HEIEFHERIER
2 AT, REARBRAT R S0z R i 2 BA
PEREMEAE B NG, Bl BTk EE RN, $E S TS PR .
1E500 g « mL~' I, 24 h 5% K 46. 12% , 4 000
g + mL7EF,24 h AE R, S 100% . A2

WPET ,48 h A 15 Mk 45 BU X B 4 24 h A T 1
ETREAEE 4 - LR AR 1000 F1
4000 pg - mL™ MR R 24 h FIHAEETEME, 4 000

pg - mL™ R 48 h RIUH I ETEME(53. 03% ) , HAxdh
AR .
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Tab.2 Selective antifeedant activities of podophyllotoxin and 4'-demethylpodophyllotoxin against Phyllotreta striolata
o/ 24 h 48 h
&w 4 : p : p : B . >
(pg-mL™") S g/ mm S jp g/ MM AR/ % S g/ MM S 4/ IO TR/ %
BHAEE 500 55.67 £23.48 30.00 £16.29 " 46.12 128.67 £7.98 105.00 £17.39 " 18.40
1 000 38.67 +£19.93 17.33+£7.59" 55.18 100. 00 £22.08 54.33+15.17™ 45.67
2 000 30.67 £34.80 5.33£13.68" 82.63 158.33 £31.94 71.00 £21.22* 55.16
3 000 50.33 +31.45 2.33+7.99° 95.37 138.67 £23.61 47.00 £26.17 " 66. 11
4 000 91.00 +2.48 0.00+0.00 ™ 100. 00 175.33 £23.61 9.67£12.25™ 94.49
4" - FHBERAFE 500 31.67 £6.25 23.67+7.99 66.00 +22.08 54.00 £9.94
1 000 30.67 +1.44 16.00 £8.96 " 47.83 72.33 +£29.43 64.67 £33.55
2 000 25.33+£23.48 17.00 +7.45 84.00 +37.26 57.00 £12.42
3 000 38.67 +£33.36 19.00 £13. 14 75.70 £60.70 48.67 £24.51
4 000 38.00 +45.20 13.00£7.45" 65.79 82.33 £20.07 38.67 £19.30™ 53.03

1)S F R H M ERTORE@A; 7 s "R R TAIE AL A E] &L 22 5 2 & £ 5735 0.05.0. 01 AR (T # k).

3 g

R S H S B A 2 2 28 o s BB W 15
o A E S AR AR T £ R AR
4" — 2 U 1A 4 20 9 o Ak P RS T RS T
VRFITEZAE 24 F148 h X il 45k Y e BT A
TP i T AR e 4R e, F W R R R
il 26 Bk HELAT B A 0 e B AE R I, A —E 1
FERCME. ML R 47 — R 7 2 N i vk
(4000 pg - mL™") S fF R, %l il 45 Bk P A 4
PRSI WAEEM 4 - EHERARER
Or TR B AL (A PR S 45 R 25 AR K,
ATRE S TR BT RE A R R 6. A R
4 - EHERBRABEL | AP IRk
RS, T B R R AU RS T 4 - 2
L 35 B A S 2 R B 4 &, TR AR TR
. R I R B AE Y 25 2 i HA A A
WMRBEAEE C -4 (75| NE I EBIER G, &%
ATEE P 0 5% P % R BT R, R 3 Pt 75
B —E R R
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