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BE AYENERREN, NHE(Cnramomum cassis Presl. M- R SR,
R A0 1%~0. 2% (w/w) B IR BE AR /N E B8 » BEA R ) E K 82 (Sitophilus zeamais
Motschulsky) . & & (Rhizopertha dominica (Fabricius)) 1 7k ! & & ((Tribolium castaneum
(Herbst) ) By FhEEETE , FSL H0BY S (T enebrio molitor Linne) 418 &550. 1~0. 5 L PYEEM, B
BRMEAERKEEMKS RS R GC-MS FEa i T REMBMLERS JEHERERR
RO, TEERE A NEMM FERRABAS .

SCERE)  PUERH AR E B R B AR
hEISES S482.39

R (Cinamomum cassia PresD) A RITA, FERE T AFHE. REEE P
PR EF AR . B EAITRT4005E /M F AN B, E O A A AEEY & R IEKRE
BHIER PR RESE, 1991) . ER M ZEEE SN AHEF FIT s EE R (AT 4, 1991),
EH AEFETMES T ERSE T Z N GRRY 25,1989, b2 ¥ AR RS
st AE B IZ IR RS RS, KB AR E B B AFHBEIER .,
ST XS AR  FE B O AT T 0Bt R
1 RS H®
L1 HakR

RHE:(Cinnamomum cassia Presl. XM, R B FEBELR, Y EFRERHH
ZKFRFITOR, HMER0. 9%,

RS . 2 TV 3 LB 5T iR dit.

1.2 fHBER

B Tenebrio molitor Linne; R & ¥8 Tribolium castaneum (Herbst); ¥ 5
Sitophilus zeamais Motschulsky ; 438 Rhizopertha d ominica (Fabricius).
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FRBERARRE, ABHES BB mL REREMAENHE T EHR29 cm fy-hykgsat
LGRS RA . SHEIELE BB ERFRER REHF L L, BK LE—
B (HAR6 om, 3 em) , FRBAR R, F L EEFRLME .24 h FTREIFETE,

WE IRk ; SO L F T E AR SRR , BN F B R ML (H 211 cm) W,
M 30kt AF M F B B AN R MR BE , FIATHE Potter BIE AW, Wi/ E L —35 8
. BHF LB LAY REBAFHEN.24 b GREFRTRBMEREN . EH:
68 947.6 Pa; JTREET{E]: 1 min; M & .1 mL X EEME S RN,

AR OF R AR S U T SR T IR R R R AR L, & — e it SR AR Ay

FET-EHFEREKE TR .
1.3.2 FaHSE HRERTHH,EHWRT LR —C B, ARREHES
BN/NEREFTH P FHE B RERT AENANT DR AR BESR KRS
30k, 8K 5 I i B, BT 15 BB FEX R A P 2 354 T AL AU, 82 P AU
¥, ART HORER S R R LR FA AR L R A e MR R TR AR

ETEIMHZE (V0 = (O HE M3 — 2038 %0 /X B R F0 X 100

BRIEFET- R Abott XX H . BEHEEAHEAEZESR , 7£ IBM-PC i+ HHL LA . 51

WG R MSTAT #/F.
1.3.3 wFSH7E SN MEASEALE, HERSHAIE—BUEE A
¥r. AL #$%15- 24 Finnigan 4510/GC/MS/DS BRI . {44 :SE-SA R H M MER: , k&
30 m, 3420. 25 mm (EEH J & W 28 47)  FEAEIRE0C T EES min, L3 'C/min BFF
EE200C JRALEBRE230C RO, 2 L T AR, FERTEH147. 099 kPa, Rl 254
SIEBETFRMIEE(FID) B o201, fRIER EI-MS, BB TRERT70 eV, K §TH 0. 25
mA,,fER KL 300 v, TR EHL s,

BHEALFR(F A INCOS R H0BA S E B NIH/EPA /MS DS iHEHLERE (&
EE RVR4ER LIBRARY EE#ITRE , 5 ELRE AMEC AL & 95T GC/MS/
DS 43¥7jE #IVE Y PR HEE FEAY 1 ) R AR B8 B Rl AR AR T, 2 BB 2 SR (Heller et al, 1978;
Heller et al ,1980), Xt 4% i BT ER A

ERT MRS ETAIE, B TS EET. LI0. 2 uL KR, 2B
BHS ATBEIRFEXT SRS BRI T, REERE 4 . B — ki TE
R ESHEIERS 6C/MS BEFREMNBHESAD S E. AL Shimadzu
GC-9A B, R4 88H C-R3A RUALEEN . SAREER AR BT,

2 GR5HH

2.1 RAERIHAERE T AEMENSYRPHEER . SR LEL EITa, 7
0.1%~0. 2% AL EGEN, REMM AL E  FEMEASWERMEELE
100%% . Xt AR A FRIPUBLR =1£100 5 .
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2.2 SRR RMEERIEL
PEE T IR RS
3 R RN EURY ALl A R
AEMRA K LCGHETFHH
15.03%F13. 54 % (E 2). b
B AEMNECEEXRNE
HEAMEBAE B AREM
R mfEryt & B BH B R
YERTRER T AN X3k du
KRB IR R 5 6 3
WL HRER, ANE
AR {ER A %01
~0.5 uL MM, 6 h 5]
XA B F . 108 h JFHEK
H.E&RRH MEEYEEH
WE32.12 mg, &0 1 uL,
0.25 uL #10.5 uL BY4LFE, F
¥ 45 2% 2138 H 43 7Y 4 21. 60
mg,18. 14 mg 1 —8. 6 mg (F&
DR, PEEMH T 38R
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A BEBIRR B AR, SR R IR USRI R R, SR RN AR (E3B) , B

] AESRBREREEORR" 1989, )M
182 HEE) - AEERE  AEF108 0 ME  AEMIE ERpHE L pIS
MAC /mg /mg /mg /% /%
CK 112. 88 145. 00 32. 12a% 0
0.1 124. 44 145. 56 21.60b 34.25 0
0.25 115. 38 133.75 18. 40b 42. 82 40
0.5 112.1 103.5 —8. 6¢c 126. 77 70
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#SFBOBEL,0. 25 uL HI0. 5 uL ALERfSHYBFERED HIR40%F70% .

A RPN SRR MBR AR A R

2.3 HTREREERES EE |, .

F Bl S BB AU PR g AL 2 AR
AT T A, SRR T 36 LA
(B4, % & HH P3P (R,
GRS 99, 80% . FEST A
E & — B # B (tras
cinnamaldehyde ) (74. 49%) FIZ X —
A & B§ (transcinnamic acid )
(12 45%0) Ao & BAE1 VLA A
% A; & B B (benzaldehyde )
(2.29%), Z BBp*¥ Z B (2-
phenylethyl acetate) (1. 05%3), Z ER
74 #EB% (Cinnamal acetate) (1. 94%)
1 B E E P H B (methoxycinna-
maledhyde) (2. 86 %),

RIC A

B R PATEEM S 30 U B SR
E3  PIEEMRX BB A R E R

500 1000 1500 2000 2500 scan
8:20 16. 40 25,00 33.20 415:40 time

K4 A EE AR R

2.4 T BT ATHAY R BB RS A T8 EE A RS PUREREEAT T IS TR
FrEk ik EEZE R, R MRS B RS T AN 0. 1 %0 PUEERERT RIS M iy JETE T SR (3K
BT 100% ,50. 296 A PIREMIBCRAE 2 , S50 P B 4 PR RO EBR AR .
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®2 AEBEPNS
%5 t & B fREetE) IR =8’/ %
1 R benzaldehyde 6:31 182800 2.29
2 M—RRLELE p —cymene 8:00 530 0.01
3 IS limonene 8:08 293 0.00
4 1,8—#ME 1. 8—cineole 8:16 1127 0.01
5 7KAZEE salicyl aldehyde 8:37 23722 0.30
6 P ZHR phenylethanone 9:17 8191 0.10
7 REIAKER guaiacol 10:01 19416 0.24
8 7 B¥ benzenepropanol 10:53 24433 0.31
9  FPIRE benaenepropanal 12:35 11280 0. 14
10 JZH4 borneol 12:52 3052 0. 04
11 HPBEE-B-FEZEE 2-phenylethylformate 13:04 24267 0.30
12 2-HHEEHEHUEI 2-methylbenzofuran 13:12 2903 0.03
13 BELRY estragole 13:55 2359 0.03
14 T phenylbutylaldehyde 14:53 5888 0. 07
15 JX-PEERE cis-cinnamaldehyde 14:54 9249 0.12
16  FPRAERNES bornyl formate 15:16 3242 0. 04
17 SRR EEH RS o-methoxybenzaldehyde 15:53 42020 0.52
18  ZB8-B-#Z.FE 2-phenylethyl acetate 16:21 83694 1.05
19 RA—HER transcinnamaldehyde 19:20 5934770 74. 49
20 PIHEEME cinnamic alcohol 19:46 16838 0.21
21 HESPIHEERE cinnamyl formate 21:04 9269 0.12
22  #%F phenyl pentanol 21:44 3458 0. 04
23 WAX-PIHERE ciscinnamic acid 23:01 2378 0. 03
24  Z BEPIHEERE cinnamyl acetate 24:53 1544889 1.94
25 FHHE coumarin 25:11 74463 0.93
26 A -PIHRR trans-cinnamic acid 28:53 992179 12. 45
27 BHEEHER methoxycinnamaldehyde 29:05 227573 2.86
28 #B7EARE nerolidol 29:36 3220 0. 04
29 2-BIE(HE Z A AE2-methoxy phenylethyl formate 29:48 3451 0. 04
31 X-BEEHBEHEE p-hydroxy methyl cinnamate 35:36 63989 0. 80
32 FHESERE benzyl benzoate 37:14 3880 0. 05
33 4FE_HER NS dipropyl phthalate 39:26 2866 0. 04
34 RER-B-F:Z K 2-phenylethyl sovalerate 40:32 4047 0.05
35 4PF B8 T BE dibutyl phthalate 44:44 4866 0. 06
36 +HIEE pzimitic acid 44:55 2605 0.03
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xR PNHEEDREIS ROTEITHER 1991,
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BX, REME—MRALMER T @ EHY K.
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STUDIES ON INSECTICIDAL ACTIVITY OF CASSIA OIL
AND ITS TOXIC CONSTITUENT ANALYSIS

Xu Hanhong Zhao Shanhuan*
(Laboratory of Insect Toxicology, South China Agr. Univ. , 510642,Guangzhou)

Abstract Results of bioassay showed that cassia oil was a very effective protector of grain.

1t completely inhibited the reproduction of Sitophilus zeamais . Rhizopertha dominica and

Tribolium castaneum when mixed with wheat or wheat flour at a dosage of 0. 1%~0. 2% in

weight. Cassia oil possessed significant compacts on water metabolism and growth of the lar-

val of Tenebriw molitor after topical application in 0. 1~0. 5 uL/ larva. The constituents of

cassia oil was analysed by the method of GC-MS,and Cinnamaldehyde was proved to be its

insecticidal component.

Key words Cassia oil; Stored-product insects; Insecticidal activity; Insecticidal compo-

nent

* Chiu  Shin—Foon



