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Screening of Aphid Antifeedant from Terpenoid Compounds

HAN ZhaoJiu' ZHENG Wei-qing' > JIANG Zhi%kuan'
QIAN Wan-hong' WANG Zong-de’ CHEN Jinzhu’

(1. Military Medical Institute of Nanjing Command Nanjing 210002 China; 2. Jiangxi Agricultural Uni-
versity Nanchang 330045 China)

Abstract:Terpenoid compounds are important chemicals in insect antifeedants. In this study the ante—
feedant activities of turpentine oil hydroxycitronellal menthol and their derivatives synthesized in a project a—
gainst turnip aphid Lipaphis erysimi (Kaltenbach) were tested using the method of dipped leaf discs. 22 com-
pounds showed antifeedant activities more than 75% 24 h after the treatment at the concentration of 10 mg/
mL and eleven of which i. e. nopol endo —isocamphanyl — methyl acetate 4 — (1 — methylethylene) —1 —
cyclohexenyl —1 — ethol propionate nopyl methyl ether 8 — hydroxylcarveol menthol 8 — hydroxylcarveol
formate 8 — hydroxylcarveol acetate 8 — hydroxylcarveol propionate hydroxycitronellal ethyl ether methyl pi-
nonate held the antifeedant rates as much as 100% . 15 compounds were further tested with the concentration
of 1 mg/mL and their activities were differentiated much with the antefeedant rates from —36% to 79% 24 h
later. Compounds 8 and 10 namely endo — isocamphanyl — methyl propionate and endo — 1 — isocamphanyl —3

— hexyl acetate comprehensively held the best action and residual efficacy. The results of probit analysis
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showed that the slopes of dosage — action linear regression of compound 8 varied from 1.08 to 2.91; AFCs,s
were from 2.6 mg/ml to 7.0 mg/mL at the observation time points of 12 h 24 h 36 h 48 h and 72 h after
treatment. The slopes of compound 10 varied from 0.47 to 1.72; AFCy, s were from 4.6 mg/mL to 12.2 mg/
mL. Tt is suggested that endo — isocamphanyl — methyl propionate would be a promising antifeedant in aphis
control.
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Tab. Terpenoid compounds screened in the study
HFR SFE ,
wHs AR LT bR BE/%
Molecular Molecular
No. Name Structure Content
formula weight
Wi S OH
2 CiiH;50 166 98.7
Nopol
Wb Z AR OC,H,
3 Ci3H0 194 94.2
Nopyl ethyl ether
NS ] o~
4 C14H240 208 94.1
Nopyl propyl ehter
LR M OCOCH,
5 C13H0, 208 96.7
Nopyl acetate
N B OCOC,H;
6 C14H2,0, 222 98.9
Nopyl propionate
A B S 3 Joe B P R 2 TR TR
7 Ci3H20, 210 85.2
Endo-isocamphanyl-methyl acetate CH,CH,0COCH,
PR RS B doe A P 2 TR PR TR
8 C14H240, 224 85.6
Endo-isocamphanyl-methyl propionate CH,CH,0COC,H;
W - B hE-3- s LR TR W
9 Cy7H300, 266 62.6
Endo-1-isocamphanyl-3-pentyl acetate OCOCH,
W 1S b -3- Ol LR NG @W\/
10 CisH3,0, 280 86.2
Endo-1-isocamphanyl-3-hexyl acetate OCOCH,
P 4 B b k-3 2 3K -2- T e LR G
11 Ci3H3,0, 280 94.7
Endo-4-isocamphanyl-3-ethyl-2-butyl acetate OCOCH,
4-(1-FE IR HE)-1-58 CRi-1- 2 0F LR ?
e H,
12 Cy3H,00, 208 4-(1-Methylethylene)-1-cyclohexenyl -1-ethol 96.3
acetate
4-(1-FHE LI HL)-1-3F - 1- SN R /ﬁ?\
0 Gl
13 Cy4H,0, 222 4-(1-Methylethylene)-1-cyclohexenyl -1-ethol 94.2
propionate
LTR A R
14 Ci2H20, 198 /ﬁ\ 99.3
Menthyl acetate o
VAR Ty P
15 C13H240, 212 99.1
Menthyl propionate o C,H;
W b TR OMe
16 Ci2H20 180 95.2
Nopyl methyl ether
BT 0
FRR W R L
17 Ci2H;50 178 Y H 90.5
Nopyl formate
2, 3-MURdE
18 CioH;60 152 80.0

2, 3- Epoxypinane
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Tab. Terpenoid compounds screened in the study
B-JR AL AR LN ou
19 C1oH30, 170 97.4
8-Hydroxylcarveol OH
20 C0H200, 172 CHO 76.0
Hydroxycitronellal
JitEn
21 CioH,50 154 I 99.0
Linalool
22 C1oH200 156 96.0
Menthol
y I, o
8-J e ) — S B 2 I R I 0oy
23 C11H50; 198 89.3
8-Hydroxylcarveol formate
8-FR AL A ES R LR /ﬁ\
CH,
24 C12H003 212 8-Hydroxylcarveol 92.0
acetate
8-F R i) — B 2RI T R M 0
’ -
25 C3H»,04 226 8-Hydroxylcarveol o 88.0
propionate
26 Ci2H40, 200 89.0
Hydroxycitronellal ethyl ether LH
TR SN IR IR
27 C3H240, 212 Hydroxycitronellal 70.0
propionate OCOC,H,
BRI — TR o
28 C1,H,605 218 oMe 89.8
Hydroxycitronellal dimethol aceta on
YL L N o
29 C12H2405 216 o 90.2
Hydroxycitronellal ethanediol acetal on
FRILE PR 1, 3- WA o
30 C 135605 230 03 80.96
Hydroxycitronellal 1, 3-propanediol acetal
FEHEA P 1, 2-IN ZWEA R
31 C13H2605 230 922
Hydroxycitronellal 1, 2-propanediol acetal
i R
32 C1H 505 198 CoocH, 97
Methyl pinonate
TRMAMR L1
33 C12Hy005 212 Oooc 98.2
Ethyl pinonate B
oM
34 CioHis 136 i
a-Pinene
B-Ji A '
35 CioHis 136 2
B-Pinene
A
36 CioHis 136

Turpentine oil
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2.1

100%
4-(1-

15

10 mg/mL o
( 2)24h -33% ~100% -
11 2.7.13.16.19.22.23.24.25.26.32 N
) -1- -1- N 8 -
8 - 8 -
100% o

1 mg/mL o
2 (10 mg/mL)

Tab.2 The antifeedant activities of terpenoid compounds at high mass concentration (10 mg/mL) against Lipaphis erysini

1% 1%
No. of Antifeedant rate No. of Antifeedant rate
compounds 24 h 48 h 72 h compounds 24 h 48 h 72 h

2 100 71 100 20 50 100
3 70 62 44 21
4 83 81 87 2 100 100 91
5 23 100 64 45
6 60 100 100 24 100 91 100
7 100 100 100 25 100 100 100
8 79 92 81 26 100 68 100
9 86 83 81 27 87 83 54
10 86 76 88 28
11 65 46 71 29 78 100 100
12 86 91 100 30 78 50 100
13 100 100 82 31 59 85 70
14 54 -8 -16 32 100 100 100
15 90 82 33 33 43 11 -10
16 100 100 100 34 33 23 -20
17 77 52 39 35 -6 9 14
18 74 70 89 36 78 75 67
19 100 85 100

2.2

1 mg/mL ( 3).24h
79% (8 ) ~56% (36 ). 8.10
1 mg/mL 24 h.48 h 60% . 8 .10
1 - -3 - 24 h.
48 h\72 h 56% ~86% o 2
G ).
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3 (1 mg/mL)
Tab.3 The antifeedant activities of some terpenoid compounds at the mass concentration of 1 mg/ml against Lipaphis erysimi

1% 1%
No. of Antifeedant rate No. of Antifeedant rate
compounds 24 h 48 h 72h compounds 24 h 48 h 72 h
2 79 23 -24 23 -16 -7 4
4 31 19 -9 24 =27 50 -11
7 19 11 50 25 20 3 5
8 79 80 56 26 21 3 -8
10 67 86 60 27 8 8 17
13 30 40 8 32 63 20 4
16 0 9 9 36 -56 -37 -35
22 21 12 17
2.3 8.10
( 4 58 ( )
1 - 5
0.9 0.940 0.977 0.990 0.955 0.989. 8
(AFC,) 12~48 h - 10 ( 1- -3 -
) — 24 48 h
1 ] 0.947 0.950 0.980 0. 863
0.896.
4 @3 )
Tab.4 The antifeedant action parameters of endo — isocamphanyl — methyl propionate( compound 8)
/h . (95% ) 99% (95% )
Observing time @ v Se Related coefficient /(e * mL,_l) N (e * mL,_]) o
points AFCs,(95% credible limits) AFCy, (95% credible limits)
12 1.087 +0. 141 0.940 3.151(2.332 ~4.032) 434.951(168.765 ~2106. 406)
24 2.346 +0. 184 0.977 3.484(2.178 ~5.216) 34.186(16. 135 ~228.823)
36 1.479 +0. 154 0.990 4.525(3.819 ~5.339) 109. 184 (66. 176 ~222.181)
48 1.479 +0.154 0.955 2.657(0.926 ~4.575) 99.375(28.667 ~9734.582)
72 2.910 £0.215 0.989 7.075(5.280 ~9.704) 44.566(25.242 ~ 142.565)
5 1- -3- (10 )

Tab.5 The antifeedant action parameters of endo — 1 — isocamphanyl —3 — hexyl acetate (compound 10)

/h X (95% )y 9% (95% )
Observing time ) v Se Related coefficient fme * mP_l o g * mL._l o

points AFCy,(95% credible limits) ~ AFC,, (95% credible limits)

12 1.141 £0. 142 0.947 4.671(2.923 ~7.270) 510.46(120. 69 ~ 18 288)

24 0.596 0. 135 0.950

36 1. 144 £0. 141 0.980 5.340(4.223 ~6.801) 576.775(223. 649 ~2 685.730)

48 0.479 £0. 134 0.863 12.170(6. 942 ~45.077)

7 1.718 £0. 157 0.896

2.4
o 10 mg/mL
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