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Insecticidal activities and active ingredients of Derris fordii var. lucida
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Abstract Insecticidal activities and active ingredients of Derris fordii var. lucida were studied for the first
time. Insecticidal activities and action mode were determined by bioassay. The active ingredients were isolated
from the roots by activity-directed fractionation with column chromatography thin layer chromatography TLC

and recrystallization and identified predominantly on the basis of MS and NMR data. The results showed
among methanol extracts from various parts of D. fordii var. lucida only that from the roots had insecticidal
activity. The methanol extract from the roots of D . fordii var. lucida had toxicity against the 4th instar larva
of Aedes albopictus Aphis gossypii Glover Aphis craccivora Myzus persicae the 2nd instar larva of Herse
conwolvuli  1..  the neonate larva of Scirpophaga incertulas Walker  the 2nd instar larva of Pieris rapae
L. and the adult of Phyllotreta striolata  Fabricius  with 1.Cs, value 24 h after treatment being
260.3 mg/L. 234.6 mg/L. 141.3 mg/l. 16.4 mg/l. 233.4 mg/l. 20.8 mg/l. 11.7 mg/L. and 148.4
mg/L. respectively. The methanol extract from the roots had high contact toxicity and stomach toxicity to the

3rd instar larva of H. conwolvuli at 24 h after treatment with the values being 101.6 mg/L and 234.9 mg/L
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respectively. Moreover the sublethal dosage of the extract had sublethal effect of antifeeding and growth
inhibition. Three compounds were isolated from the roots and identified rotenone [-sitosterol and 6a,12a-
dehydrodegulin. The two compounds rotenone and 6a,12a-dehydrodeguelin  possessed poison effect on the
neonate larva of S. incertulas with the LCs, value at 24 h after treatment being 2.6 mg/L and 5.3 mg/L
respectively. It is so concluded that only the roots of D. fordii var. lucida had insecticidal activities contact
toxicity and stomach toxicity were the important action mode and rotenone and 6a 12a-dehydrodeguelin were
the main active ingredients in the roots.
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Myzus persicae Sulzer Aphis  gossypii
Glover Aphis craccivora Koch
D . elliptica D . malaccensis Scirpophaga incertulas  Walker
D . ferruginea 2~3h
2001 Pieris rapae
Derris fordit L.
Phyllotreta striolata Fabricius
1999 2002 2003
2003 2004 2005 1.1.2
D . fordii var. lucida 2003 5 20030509
1999
2005 1.1.3 DRX-400
Bruker RY-1G
MAT-711

Thermo KH-500

Sephadex LH-20 Amersham



697

1.2

1.2.1
60°C
40 635 pm
72 h
55C
1.2.2
5
3 500 mL/
1.2.3
4
TLC
TLC

'"H NER " C NMR
1.3
1.3.1

0.1g 3 mL
10 mL 1 mL
20 mL. 20 mL
500 mg/L
10 mL 1 mL
mL 20 mL
5 min
2006

5s

20 mL

3 mL

20

4
48 h
1.3.2
24 h
1.3.3
1
45
2006
45
60 h
DPS
1.3.4
4
1.3.1
2
2.1

3h
20 mL
30 3
26+1 C
DMSO
5
4
2
2
1.3.1
3
1 pl/
1.3.2 24 h
1 em
S5s
4
4 h 3
24 h
80 mg/L
24 h 48 h
1997
4
24 h
500 mg/L
4



698 Acta Entomologica Sinica 50

1 48 h
Table 1 Insecticidal activities of methanol extracts from different parts of Derris fordii var. lucida at 48 h after treatment

Corrected mortality %

% 4 2
Parts of plant Extracted rate 4th instar larva A .. 2nd instar larva Neonate larva
of A. albopictus - gospn of H. conwvolvuli of S. incertulas
Root 11.3b 100£0 a 84.3+1.7a 83.3£0.2a 100£0 a
Root bark 13.8 a 1000 a 86.0+0.8 a 89.7+0.1 a 1000 a
Leaf 13.9a Oc Oc Oc 0b
Stem 8.7¢ Oc Oc Oc 0b
Xylem of root 3.6d 11.7+2.3b 3.2+0.2b 4.1+0.3b 0b
E 5% DMRT 4 5

Note The corrected mortality in the table is mean + SE and those in the same column followed by the same letter are not significantly different at 0.05 level
DMRT . The same for Table 4 and 5.

2.2
2.2.1 2 2.2.2 3
4 8 3
2 LGy 11.7 mg/L 80 mg/L
LCs, 16.4 mg/L 4 3 24h 60 h
LCs 260.3 mg/L 23.6% 36.2%
22.2 4
2
3
15.8 >1.8 >
1.1
2 8 24 h
Table 2 The 24-h toxicity of the methanol extract from the roots of Derris fordii var. lucida to eight insect pests
LCsy mg/L  95%
Insect Toxicity regression equation LCsp 95% CI XZ Relative toxicity
4
4th instar larva of A albopictus y=1.688+ 1.371+0.232 «x 260.3 183.4-356.8 2.3832 1
A. gossypii y=1.315+ 1.554+0.238 « 234.6 174.1-312.3 0.3710 1.1
A. craccivora y=2.135+ 1.333+£0.232 « 141.3 93.7-194.6 0.0037 1.8
M. persicae y=2.979+ 1.663+0.248 «x 16.4 11.6-21.4 0.7934 15.8
2
ond instar larva of H. comolnul y=0.721+ 1.807+0.295 «x 233.4 159.4-311.5 0.3329 1.1
. y=3.033+ 1.492+0.276 «x 20.8 13.3-29.1 0.2529 12.5
Neonate larva of S. incertulas
2
2nd instar larva of P rapac y=3.413+ 1.523+0.285 « 11.7 6.2-16.6 0.5492 22.2
y=1.103+ 1.795+£0.223 « 148.4 118.2-186.2 4.6439 1.7

Adult of P. striolata
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3

Table 3 Toxicity of methanol extracts from the roots of Derris fordii var. lucida to the 3rd instar larvae of Herse convolvuli

LCy mg/L  95%

Action mode Toxicity regression equation

y=2.139+ 1.425+0.272 x
y=1.470+ 1.488+0.273 x

Contact toxicity

Stomach toxicity

2.3

LCsy 95% CI XZ Relative toxicity
101.6 63.1-144.1 0.2564 2.3
234.9 156.1-328.6 0.1772 1

500 mg/LL
100%
4
48 h

4

Table 4 Insecticidal activities of different extracts from the roots of Derris fordii var. lucida at 48 h after treatment

Corrected mortality %

4
4th larva of A. albopictus

Extract

Neonate larva of S. incertulas

Adult of P. striolata Adult of A. gossypit

Petroleum ether extract 7.6+ 1.1b 0 2A5£32¢
Trichloromethane extract 10020 a 1000 1000 10020 a
Ethyl acetate extract 2:3£2.4b 0 32.9£1.8b
Water extract 0c 0 0d
2.4 13~17
21.2 mg B 9.4mg
2.4.1 C 87 ~ 96
18 g 11.6 mg D
20 g 110 ~ 149 pm 500 g 5 4
48 ~ 74 pm / Table 5 Insecticidal activities of different fragments of
217 methanol extracts from the roots of Derris fordii var. lucida
14 1~9 10~23 24 ~41 42 ~49 50 51 ~ against Aedes albopictus
77 78 ~86 87~96 97~ 119 120 ~ 137 138 ~ 165 166 Corrected mortality %
~174 175~199 200 ~ 217 4 Fragments 24h 48 h
1~9 0e 0e
5 10~23 Oe Oe
4 42 ~49 50 87 ~96 97 24 ~ 41 Oe Oe
~119 120 ~ 137 1 42 ~ 49 100+0 a 100+0 a
) 0 50 11.6+1.3 ¢ 23.7+0.9 ¢
51~177 Oe Oe
~50 87 ~ 137 78~ 86 0e 0e
2 2 87~ 96 67.3+1.1b 86.3+0.9b
50 97 ~ 119 15.7+£0.3 ¢ 33.7+2.3 ¢
120 ~ 137 3.6+0.1d 11.7+0.7 d
17.2 mg 138 ~ 165 0e 0e
A 42 ~ 49 3 166 ~ 174 Oe Oe
g 110 ~ 149 pym 50 g 48 ~ 74 pm 175~19 Oe Oe
200 ~ 217 Oe Oe
/ 47
13~17 4 2.4.2 A
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a 2,; = —228° € 0.024 MS m/z 394 TLC
M* 192 100 149 191 Ognyanov R;
and Somleva 1980 A C B 3-sitosterol
162 ~ 164°C D 231 ~
A 232°C MS m/z 392 M* 100 377 349 345 'H
TLC R; NMR 400 MHz CDCL oy 1.49 s 6H 7 8-CH,
A 3.87 s 3H 3-OCH; 3.95 s 3H 2-OCH; 5.03 s
Crombie et al. 1975 Abidi and Abidi 1983 2H 6-CH, 5.73 d 1H J=10.00 5-H 6.25 s
Nunlist and Ralph 1988 A 1H4-H 6.76 d 1H J=10.00 4-H D
LA MS 'H NMR 2002
B A D 6a 12a- 6a
C 136 12a-dehydrodeguelin 1B
~137°C
OMe OMe
A B
1
Fig. 1  Chemical structure of the insecticidal compounds from the roots of Derris fordii var. lucida
A Rotenone B 6a 12a- 6a 12a-dehydrodeguelin.
2.5 3 6a 12a- 6
3 6a 12a- 2
B-
6 6a 12a- 24 h
Table 6 Toxicity of rotenone and 6a 12a-dehydrodegulin against the neonate larva of Scirpophaga incertulas
ICp mg/L  95%
Active ingredient Toxicity regression equation LCsy 95% CI X2 Relative toxicity
Rotenone y=4.446+ 1.335+0.266 x 2.6 1.7-2.8 0.0582 2.0
6a 12a- 6a 12a-dehydrodegulin = y=4.110+ 1.222+0.263 « 53 3.1-7.9 0.0894 1.0
3.1
3
2005
2006
6a 12a- B-

6a 12a-
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