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Modification of ricinine and insecticidal effect on Aedes albopictus Skuse

LEI Dezhu', ZHENG Cheng’, GAO Xiaoming’>, XU Lizhu’, ZHOU Yongqiang’, WU Qiong’
("School of Life Sciences; *School of Chemistry & Chemical Technology , Guangzhou

University , Guangzhou 510006, Guangdong, China)

Abstract; To find out the modification method for removing the cyanogens group of ricinine, the basic

quantum chemistry parameter of ricinine was calculated and the bond energy of the molecule was

analyzed. Under the condition of microwave power 600 W at 150C for 4.5 h with added concentrated

hydrochloric acid solution, the cyanogens group was successfully removed from ricinine molecule. The

decrease in insecticidal effect of ricinine after modification indicated that the cyanogens group played an

important role in insecticidal effect of ricinine.

Key words: ricinine; modification; bond energy; cyanogens group; insecticidal effect

il =

BEJRRBR (ricinine), fb2F 44 3-F(FL-4-H 4 5k
- IE-2-meBe i, 4y 730 CoHN. O, 5 F it
164. 17, 2y B3 s RECHDIR G a0 7 )
A ol o R P 0 [ B A R L RR e
R E W R AR AR, TR ECR R AR M, o R
AT G|E SIR  ARD R AR, A
HERE B A R S B sE B (LD ) Ky 11.24 mg -
kg ", NEURY LD 25 mg - kg Y, HREE
LRI KB B A, MR, /NSRRI 3 FpF dU A
[ B2 118 2 KA JHG v X /I S 0 1 0 A7 6 5 1) 41
AR o B RR BRI B A% ), R ORI, FR A
I T3 A LB IR Tk . MR E A R A

2007—09—30 W BN W F. 2008—01—21 W F& Pl Fi .
BEREAN: . F—1EH: HHEME (1964, B, #+, &l
.

KT BRI AL A B A ROE . S AL A P i T R
TR B . TR LA R . B T RE
JE B R A 1 16 1k 1 S SRR A . AR S i B Ak
THAARAT BERR R I3 1 S AB 1 1 b A5 R T %
B PR AEAT B I 00 E 168 WA T L IR 114 2 ) 9
P, DUAI BT S22 75 B R 0 1 AT LR W 1k o o
SEEEM .

1 MRA T %

11 #FEFss

) BERRER AL A A LR = % LKL
B, Wb, CmE, WERmR . =K = oA Al
W s SRR O I A2 AR

FEALER: kY (Panasonic NN-K542MF) ;

Received date: 2007 —09—30.
Corresponding author; Prof. ZHENG Cheng.



55 5 3]

A BERRER ) 23 8 R R I P AT Y R - 1239 -

BB IR AL (MC02230202 XMTB) 5 {80 i Jin 1 )2
N ZR4% (CEM MARS-5); £L4M et (fiE
BRUKER, TENSOR27 %),

AR . Hyperchem pro 6. 0,
1.2 XWHE
1.2.1 EFFHEF % 1L 1SISdraw 8 44
W2 B RRBE T . R 5 S A Hyperchem pro 6.0
AE R A F 05 % MM+ X 8RR B 43 F 45
MOEAL . Fridss e o F v it . ks m
)i s AML R i e+ 8 (M 523t
BTk RHE
1.2.2 BRM &y H & FREL 400 g BRI,
B EJE A 1600 ml 7K, flfe GEkt) 403 0.5 h,
b VB IR IR A UREIR . TR S A B B PR ORI
Y. CEEBIRAEHE 4 h, P =S B R A
I3 h, WeAEZETBORAT B G ORCIR [ 4. & Z B3
i I AT TG fb 5 1 B IR i B RR R 1A
1.2.3 EARMAMEEEFF R 2.0 g BRE,
10 ml e #h B2 il 150 C b B 4.5 h, W HH =
M, 40 ml KH R, WUETFZE T U8, A
B ZET . AR R B . 7
T, FHBEmPGEM. 2T, RERKELS R, 5
R € B IR B TR B0 2 it A
1.2.4 FREEMNEFFE HYP B (Aedes
albopictus Skuse) H AT LW K% B B 5 MR
FARAE . K B RR O IE K B B R, R
B (100 mD IMAZGHK 20 ml, B3 #K 4 ¥ H
Ui Bk, IR A IR R 30~ 50 Sk i
TRefd, A 3 AEE ., I KIERZEBX
B, AP EE TEIRE AT GRE: 256C , 2
B 85%), T 24 h, 48 h, 72 h & I F#ik &
FET-IE ML, 4% F AR TR ()

v _ SETCEHUE 0
TR ﬁjﬁﬁﬂiﬁxwoﬁ

Abbott AN ERELT- R (%)
L TR R WAL %
BEFET % = T AT %

2 HREAMN

2.1 HEHERHW

Zab i, A BIAR BT BRI 4 T B oA
UK (HOMO fg i —9. 157051 V) 4 FHefikzs
HEALL R, (LUMO #LiE fig i —0. 7733953 V),

WE T Frs . Bl 2 KO e o A 0 4

% 100%

BT, AT IA ik 26 DX AR (It 1 IO RE T B .
B 2 iz - B 2 DX ORI 2 900 T 20 R o kO
AN XS X I T R D s . [, 3R XE
(=R W ORI o i = R v A A

FeES. SR 3 MK 4 Fos .

‘f H

P BB > TR e o5 A LI 4L

Fig. 1 Highest occupied molecular orbit of ricinine
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Fig. 2 Lowest unoccupied molecular orbit of ricinine
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Fig. 3 Static potential of ricinine
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Fig. 4 Charge distribution of groups in ricinine Fig.5 Infrared spectra of pure ricinine
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Fig. 6 Infrared spectra of modified ricinine
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Table 1 Experimental result for Aedes albopictus Skuse by pure ricinine
After 0 h After 24 h After 48 h After 72 h
Treatment Li Death Calibrated Li Death Calibrated Li Death Calibrated
/ - B b _iv
/mg e ml™! e pests T]eﬂ rate death rate T)e‘ rate death rate ) eﬂ rate death rate
pests /% /% pests /% /% pests /% Y
5 51. 00 11. 00 78. 44 78.21 0. 00 100. 00 100. 00
2.5 50. 33 13.67 72.95 72.66 0. 00 100. 00 100. 00
1. 25 45. 33 12. 33 72. 86 72.58 3.33 92.67 92. 60 0. 00 100. 00 100. 00
0.625 42. 33 13. 33 68. 63 68. 30 4.33 90. 07 89.97 0. 00 100. 00 100. 00
0.3125 46. 00 11.67 74. 45 74.19 8.33 81.67 81.47 4.33 90. 45 90. 27
CK 34. 33 34. 00 1. 04 34. 00 1. 04 33.67 1. 85

Note: The data in table was average value of three repeat treatments.
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Table 2 Experimental result for Aedes albopictus Skuse by modified ricinine
After 0 h After 24 h After 48 h After 72 h
Treatment Li Death Calibrated Li Death Calibrated Li Death Calibrated
/multiple Live pests ‘lvte rate death rate AV: rate death rate ‘Wte rate death rate
pests ests pests
' /% /% : /% /% : /% /%
20 40. 00 26.00 35.05 34. 36 23.67 40. 83 40. 11 20. 67 48. 28 47. 31
40 38. 67 32. 67 15. 46 14. 57 30. 00 22.43 21. 62 27. 67 28. 30 26.95
80 43.33 36. 67 15. 37 14. 48 36. 00 17. 06 16. 19 34.33 20. 87 19. 38
160 36. 33 32.33 11.01 10. 08 32.00 11. 81 10. 88 31.67 12.92 11.28
320 39. 67 34. 33 13.52 12.61 34. 33 13.52 12.61 34. 33 13.52 11. 89
CK 34. 33 34. 00 1. 04 34.00 1. 04 33. 67 1. 85
Note: The data in table was average value of three repeat treatments.
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