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In this work, insecticidal compound has been isolated from Alangium salvifolium and was tested 
against the paddy infecting insect, Mythimna separata. The leaf extract containing insecticidal 
compound was separated by silica-gel G-60 – column chromatography. The separated compounds were 
partially purified by TLC technique. Molecular structure of the compound (alangiside) was studied by 
mass spectroscopy. Contact toxicity, anti-feedant activity and ingested activity of compound 
(alangiside) against M. separate were studied and this compound showed better insecticidal activity 
against M. separata, the paddy infecting insect. 
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INTRODUCTION 
 
On a global basis sufficient food is produced to 
adequately feed everyone. Among the major cereals, rice 
is the primary staple of more than two billion people in 
Asia and hundereds of people in Africa and Latin 
America. Today, rice is important as to food security. To 
cope with the demand for rice, a key element is the 
development and implementation of effective rice insect 
management. Rice production should be increased to 
supply a rapidly expanding population. However, it has 
been hindered by a number of diseases and insect pests. 
Moreover, rapid changes, in rice production technologies 
have created greater frequencies of pest epidemics 
(Reissig et al., 1986). The army worm, Mythimna 
separata (Walker) belongs to the family Noctuidae 
(Lepidoptera). They are widespread pests of numerous 
agricultural plant species, whereas M. separata feeds 
particularly on maize, sorghum and especially rice (singh 
et al., 1987). The annual voltinism of M.Separata varies 
with latitude: two, three, four and five generations have 
been recorded in Hokkaido, Akita, Hiroshima, and 
Nagasaki, and Kagoshima, respectively (Tanaka, 1976). 

Plants may provide potential alternatives to currently 
used insect control agents because they constitute a rich 
source   of   bioactive  chemicals.  Much  effort  has  been  
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focused on plant derived materials as potential sources of 
commercial insect-control agents or as lead compounds 
(Arnason et, al., 1989). Jacobson (1989) has pointed out 
that the most promising botanical insect-control agents 
are in the families Annonaceae, Asteraceae, cunellaceae, 
Labiatae, Meliaceae, and Rutaceae. Alangium salvifolium 
Wangerin belongs to Alangiaceae and its root bark was 
used as anthelmintic, pregative, emetic, febrifuge and for 
the treatment of leprosy and ofter skin diseases (Kirtikar 
and Basu, 1994; Duke, 2000). Alangium salvifolium 
leaves are used externally as poultice and in reducing 
rheumatic pains. The leaves are used as a poultice in 
rheumatism. This plant is said to suppress the sexual 
desire of male dogs. Hence the present study was carried 
out to validate scientifically the claimed antifertility activity 
of stem bark of this plant (Kirtikar and Basu, 1987).In this 
study, the insecticidal compound isolated from Alangium 
salvifolium leaves  and its effectiveness in reducing the 
activity of  rice infecting insect, Mythimna separate, was 
investigated.  
 
 
MATERIALS AND METHODS 
 
Plant collection 
 

Leaves of Alangium salvifolium were collected from 
Medicinal Plant  Garden  at  Sri  Sairam  Siddha  Medical  
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College and Research Centre, West Tambaram, 
Chennai. 
 
 
Insect 
 
The susceptible strain of Mythimna separata was 
maintained in the laboratory without exposure to any 
insecticide of Oryza sativa L. seedlings (7–10 days after 
germination) in acrylic cages at 25±1°C, 40–60% RH, 
and a photoregime of 16: 8 (L: D) h. 

The insecticidal compound was extracted by method 
described by Surya and John (2001).The crude 
compound was subjected to silica gel g-60 column 
chromatography and TLC.FTIR Spectrum of the 
compound was analyzed in the range of 4000 to 450 cm

-

1
. Mass spectrum of the compound was studied and 

analyzed for insecticidal compound. 
 
Contact toxicity  
 
The contact toxicities against larvae of M. separata of the 
three isolated compounds were determined by topical 
application with a microapplicator equipped with a 50 µl 
syringe (Miyazawa et al., 1999). Immediately prior to 
treatment, insects were anaesthetized with carbon 
dioxide. Insects were treated with each of the compounds 
to be tested dissolved in acetone at various 
concentrations and toosendanin (positive control) 
respectively. Compound solutions (1 µl) were then 
delivered to the dorsal thorax of each insect using a 
Hamilton microapplicator. Each dose was replicated three 
times, with 20 insects per replicate in each Petri dish. In 
addition, control batches of insects were treated with 
acetone (control). After the treatment, insects were 
transferred into Petri dishes with fresh leaves. The Petri 
dishes were kept at 25-26°C and relative humidity of 60- 
65%.  Mortality was then examined after 48 hours and 
the percentage kill was corrected for control mortality by 
Abbot’s formula and the LD50 values were calculated 
using log-probit analysis. 
 
 
Antifeedant activity  
 
The antifeedant activity of the isolated compounds was 
tested by a conventional leaf disk method against third-
instar larvae of M. separata (Abdelgaleil et al., 1999). 
Five leave discs (12 mm in diameter) of corn were cut 
and immersed in acetone solution of the compounds to 
be tested. After evaporation of the solvent, the five 
treated leaf discs as well as the other five control ones 
(immersed only in acetone) were placed together in one 
Petri dish (9 cm in diameter) close to the wall. Ten larvae 
were then placed in the center of the dish. Five different 
concentrations of each compound were assayed and 
three replicates of  each  concentration  carried  out.  The  

 
 
 
 
percentage of antifeedant was then calculated. 
 
 
Ingested toxicity  
 
The ingested toxicities of the isolated compounds against 
larvae of M. separata were determined by use of the 
sandwich method (Ellisor and Floyd, 1938). Leaf discs 
(10 mm in diameter) were cut from corn leaves by means 
of a cork borer and kept in a moist chamber. Acetone 
solutions (2 µl) of each compound to be tested at 
concentrations of 1 and 1.5 g/l were delivered to each 
leaf disc using a 50-µl microapplicator. The side of disc 
treated with the test compounds was stuck with another 
uninoculated leaf disc together using starch paste in the 
form of a sandwich. Precisely weighed, 4 hours pre-
starved 5th instar larvae of M. separata were separately 
fed for 2 hours with the treated leaf discs (one insect per 
Petri dish and totally 200 dishes were used), and the 
inoculated leaf discs were then replaced with fresh leaves 
to continuously rear the insects. 24 hours after treatment 
the measurement of the leaf disc areas eaten by the 
insects, the corresponding amount of the compounds 
consumed by individual insects were subsequently 
converted to µg per gram of insect body weight and the 
toxicity of the compounds were eventually evaluated by 
the median knock-down doses of the tested samples 
calculated with the method of Ellisor and Floyd (1938).  
 
 
RESULTS AND DISCUSSION 
 
In this study, insecticidal compound was isolated from 
Alangium salvifolium and its effect on the rice infecting 
pest Mythimna separata was investigated. In the present 
work, A. salvifolium was extracted with 95% ethanol 
under reflux for 12 hours. After filtration, the solution was 
evaporated to obtain a brown residue that was 
subsequently re-dissolved in water yielding water soluble 
and insoluble parts. AS2 insecticidal Alangiside active 
constituents was a type of glycoside identified 
respectively, by means of the IR, MS and NMR spectral 
data. 

The contact toxicities of the three constituents from A. 
salvifolium against larvae of M. separata were examined 
by topical application and are shown in Table 1. 
Compound AS2 showed potent contact activity in a dose-
dependent manner against 3rd or 5th larvae of M. 
separata; which was superior to toosendanin in this 
assay (toosendanin showed almost no contact activity). 
Using regression and correlation analysis, the results 
indicate that the correlation was significant between 
concentration and effectiveness against 3rd and 5th 
larvae of M. separata, with coefficients of correlation (r) > 
0.98 (48 hours). 

The antifeedant activity assay (Table 2) showed that 
compounds AS2 had relatively  good  antifeedant  activity  
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Table 1: 48-h contact toxicity of compound AS2 against the 5th instar larvae of M. separate. 
 

Compound 
  5

rd
 instar larvae of M. separata 

LD50[µg/insect]
a
 95% FL

b
 Slope Ratio

c
 

AS2 1.79 1.4-2.3 1.7 0.7 
 
a
 LD50 value (death dose for 50% mortality) determined by log-probit analysis., 

b 
Fiducial limits., 

c
 LD50 value of test 

compounds divided by LD50 value of compound AS2. 

 
 

Table 2. Antifeedant activity of compound AS2 against the 3
rd

 instar larvae of M. separate. 
 

Compound 
Antifeedant activity at 48 h 

EC50 [mm]
a
 95% FL

b
 Slope Ratio

c
 

AS2 1.99 1.22-2.27 1.9 5.0 
Toosendanin 0.05 0.04-0.07 1.8 1 

 
a 

EC50 value (50% effective concentration) determined by log-probit analysis.,
b 

Fiducial limits.,
c
 EC50 value of test compounds 

divided by EC50 value of toosendanin. 

 
 

Table 3.  24-h ingested toxicity of compound AS2 against the 5th instar larvae of M. separata. 
 

Compound 
No. 0f insects in the 

intermediate 
zone

b
 

Minimum 
dosage 
(µg/g) 

Maximum 
Dosage 
(µg/g) 

Average 
dosage[µg/g] 

KD 50 

(µg/g)c 
Ratio 

AS2 Survival 16 3.9 17.6 5.2 2.07 0.1 
Narcosis 29 3.7 18.6 12.3   

       
Toosendanin Survival 20 41.8 96.9 74.3 74.5 1 

Death 30 41.3 99.5 74.7 
 
a
 Ingested toxicity of the compounds were tested by the sandwich method mentioned in the context using 50 larvae of Mythimna separata.  

b
 Intermediate zone: larvae after treated for 24 h.  

c
 KD50 value (dose required to knock down 50% of the population) was calculated by the formula (A + B)/2, within which A represents the 

average dosage of the survived larvae in the intermediate zone and B represents the average dosage of narcotized larvae in the intermediate 
zone.  
d
 KD50 value of test compounds divided by LD50 value of toosendanin. 

 
 
 
against the larvae of M. separata, after 24 hours 
treatment. The median antifeedant concentration (EC50) 
of compound AS2 was 0.25, 0.35, 0.02 mm and 0.30, 
0.50, 0.03 mm respectively. Compounds AS2 was found 
superior to toosendanin. 

The bioassay for ingested toxicity was generally 
performed by the sandwich method. The ingested toxicity 
assay (Table 3) showed that compounds AS2 had 
stronger ingested toxicity. The median lethal dose (KD50) 
of compound AS2 was 2.07 µg/g (insect body weight) 
respectively.  Compounds AS2 was superior to 
toosendanin. 

Discovery of novel toxins and/or antifeedants from plant 
extracts has been recently emphasized as a potential 
method for the development of “ecologically safe 
pesticides” (Wheeler et al., 2001). Ethanolic seed 
extracts of A. squamosa and A. muricata reduced larval 
growth of S. litura and the cabbage looper, Trichoplusia 
ni (Hbn.) (Leatemia et al., 2004), while acetonic seed 
extracts of A. squamosa showed insecticidal activity 
against the   cabbage   head   caterpillar,   Crocidolomia  

binotalis Zeller (Prijono D et al.,1997).  
Antifeedant activity reduces pest damages to products 

even without killing the pest. Further in the long run, 
populations are reduced through disrupted 
metamorphosis (Schmutterrer, 1995). This Antifeedant 
activity can therefore be incorporated into other insect 
control techniques with the strategy of integrated pest 
management (IPM) by isolating antifeedant compound 
from Heliotropium indicum and Spilanthes calva which 
may be similar to antifeedant compounds present in 
Azadirachta indica (Rembold, 1984; Schmutterrer, 1995). 
Azadirachtin, for example, derived from the neem tree 
(Azadirachta indica), is both a toxicant and antifeedant 
and has been one of the most widely tested and success-
fully implemented botanical insecticides (Schmutterrer, 
1995). 

In addition to toxicity via contact or ingestion, plant 
extracts and allelochemicals have been screened for 
activity as insect antifeedants (Chen et al., 1995). 
H.lupulus and A. lappa exhibited antifeedant activity on 
oblique banded leaf  roller  larvae  in  addition  to  contact  
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toxicity, while B. radian was an antifeedant and exhibited 
toxic effects when ingested. H. lupulus, A. lappa, and B. 
radians are also known to deter feeding of larval L. 
decemlineata (Gökçe et al., 2006). H. lupulus contains 
alpha and beta acids, prenylflavanoids, and 
proanthocyanidins (Taylor et al., 2006). The beta acid 
derivative of H. lupulus repels both chewing and sucking 
insect pests of plants (Hampton et al., 2002).   
 
 
Conclusion 
 
From this experiment, it can be concluded that Alangium 
salvifolium plant extract contains insecticidal compound. 
It was tested against the paddy infecting insect Mythimna 
separata. Contact toxicity, antifeedant activity and 
ingested activity of compound Alangiside on Mythimna 
separate was studied and this compound showed better 
insecticidal activity on Mythimna separata, the paddy 
infecting insect. 
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