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Abstract 
The plant aerial parts of leaves were subjected to hydrodistillation using a modified Clevenger-type apparatus. 

The composition of the essential oil was analyzed by gas chromatography (GC) and GC mass spectrophotometry. 
Clausena dentata leaves essential oil and major chemical compositions was tested, against 4th instar larvae of Spodoptera 
litura for 24 h and mortality were recorded at various concentrations (10-250ppm); The 24 hrs LC50 and LC90 value of  C. 
dentata oil were determined following probit analysis. The yield of C. dentata leaf essential oil was 1.8 ml/kg fresh 
weight. Chemical constituents of 12 compounds were identified in the oil of C. dentata representing for 99.17% and The 
major Chemical compositions of oil were sabinene (28.57%), borneol (14.62%), δ – cadinol (12.49%). β - bisabolol 
(15.56%) and biofloratriene (18.54%)  The percentage compositions of remaining seven compounds ranged from 0.59% 
to 2.38%. The leaves essential oil exhibited significant larvicidal activity, with 24 hrs LC50 111.54 ppm and LC90 205.38 
ppm, respectively. The major chemical compositions larvicidal activitieswere also tested. The LC50 and LC90 values of 
sabinene LC50 21.42 ppm and LC90 40.39 ppm, respectively. This was closely followed by biofloratrieneLC50 23.31 ppm 
and LC90 43.62 ppm, β – bisabolol LC50 24.56 ppm and LC90 46.08 ppm and borneol LC5025.37 ppm and LC90 44.57 ppm 
respectively. The least potent among the five compounds was δ – cadinol with LC50 and LC90 values of 25.47 and 47.32 
ppm, respectively. In the control, nil Larval mortality was observed. Chi-square values of the essential oil and its three 
compounds show significant larvicidal activity. The leaves essential oil produced (100% mortality) eggs no hatchability 
recorded in 160 ppm, however, highest ovicidal  activity found in sabinene 80 ppm, This was closely followed by 
biofloratriene 100 ppm, β – bisabolol 120, borneol 120 ppm and δ – cadinol 140 ppm respectively. In the present study 
was conducted to investigate chemical composition and larvicidal and ovicidal activity of the essential oil from Clausena 
dentata against Armyworm, Spodoptera litura (fab.) (Lepidoptera:Noctuidae). 
 
Keywords: Clausena dentate, Chemical composition,essential oil,GC-MS analysis,Spodoptera litura,larvicidal 
activity,ovicidal activity. 
 
 
1.Introduction 
 
Clausena dentata (Willd) Roem is a small tree plant, 
belonging to the family of Rutaceae and found in India, 
Sri Lanka and China (Agarwal, 1981). It is popularly 
known as Anai chedi in Tamil. It is used by peoples of 
Tamil Nadu for its medicinal and nutritive values. 
(Zafar, 1994) The phytochemical studies of the plant 
have revealed the presence of volatile oils of four 
furanoid terpenic compounds, α-clausenan, rosefuran (γ-
clausenan) and diclausenans A and B (Rao and 
Subramanian, 1934) and furanoterpenes (Subba Rao et 
al., 1984 ). The root bark was found to contain 
coumarins (Govindachari et al., 1968).  

The Tobacco cutworm, Spodoptera litura is a common 
polyphagous pest of economically important vegetables 
and ornamental plants throughout tropical and 
subtropical Asia (Feakin, 1973 and  Garad et al., 1984). 
Causing considerable economic loss to many vegetable 
and field crop loss due to Insect pests varies between 
10% and 30% for major crops (Ferry et al., 2004), in 
India, losses at the farmers’ field exceed Indian Rupee 
(INR) 12,000 million (US$ 300 million) per year 
(ICRISAT 1996). To reduce crop losses by S. litura, 
fanners have primarily depended on the use of 
insecticides, which may result in rapid development of 
resistance. Therefore, effective management of 

Available at http://www.recentscientific.com 

International Journal of Recent Scientific Research 
IJRS: Vol. Vol. 8, pp.188-203 



Inter.J.Rece.Sci.Res. Vol. 8, pp.188-203 
 

insecticide-resistant insect pests based on accurate 
monitoring of resistance and upon knowledge of 
underlying biochemical and physiological mechanisms 
responsible for resistance should be urgently required. 
Cho et aI., (1995) reported that S. litura showed a wide 
range of susceptibilities to various insecticides, including 
carbamates, pyrethroids, and organophosphorus 
insecticides. Although resistance in field collected S. 
litura has been well monitored by Cho et aI., (1995). In 
addition, increasing documentation of negative 
environmental and health impact of synthetic toxic 
insecticides and increasingly stringent environmental 
regulation of pesticides (Isman, 2000). 

In recent years, emphasis has been placed on the 
discovery of new, ecologically safe pesticides, in the 
hope that the use of more damaging synthetic chemical.  
Insecticides can be reduced.  One approach used in the 
search for novel insecticides is the screening of plant 
extracts for deleterious effects on different organisms 
(Schmutterer, 1992 and Isman, 1995).  Extensive surveys 
and report on plants used as insecticides can be found in 
the literature (Jacobson, 1982).  Over 2000 species of 
plant are known to possess some insecticidal properties 
(Klocke, 1989).  Recently some of the researchers have 
reported the bioactivity of extracts / essential oils form 
various plants against important agricultural insects pest 
(morimoto et al., 2002 and Suliman et al., 2003) plant – 
derived preparation have been traditionally used as 
insecticides and have the potential to be the best pest 
control strategy as part of the overall organic pest control 
strategy including integrated pest management.  Prior to 
the discovery of synthetic pesticides, plant or plant based 
products were the only pest managing agents available to 
farmers around the world.  Recently some of the 
researchers have reported the bio activity of extracts. 
Essential oils from various plants against agricultural 
pest (Koul et al., 2003 and  Rahuman and Venkatesan 
2008). In this present investigation was undertaken to 
study the larvicidal and ovicidal activity of Clausena 
dentata essential oil and its chemical constituents against 
the armyworm, spodoptera litura 
(Lepidoptera:Noctuidae). 
 
2.Materials And Methods 
 
2.1.Plant material 
 
The fresh leaves of Clausena dentate (Rutaceae) the 
plant material were collected from Pasirimalai forest 
region (11029'47N, 078018'10E) which is located in 
Namakkal District, Tamil Nadu, India. In the Month of 
June 2009. The plant material was identified, and the 
voucher specimens (AU ZOO 302) were deposited at the 
Department of Zoology, Annamalai University, 
Annamalai Nagar, Tamil Nadu, India. 
 
2.2.Essential oil distillation 
Essential oil was obtained by the hydro- distillation of 3 
kg fresh leaves in a Clevenger apparatus for 4 h. The oil 

layer was separated from the aqueous phase using a 
separating funnel. The resulting essential oil was dried 
over anhydrous sodium sulphate and stored in amber - 
coloured bottle at 8 °C for analysis. 

 
2.3. Gas Chromatography Analysis 
Analysis was carried on a varian-gas chromatograph 
equipped with a flame ionization detector and a BPI 
(100% dimethyl polysiloxane) capillary column. Helium 
at a flow rate of 1.0 ml min-1 and 8 psi inlet pressure was 
employed as a carrier gas. Temperature was programmed 
from 60 to 2200C at 5oc min-1with a final hold time of 6 
min. The injector and detector temperatures were 
maintained at 250 and 3000C, respectively. The sample 
(0.2 µl) was injected with 1:20 split ratio. 
 
2.4. Gas Chromatography – Mass Spectrometry Analysis 
 
Gas chromatography – mass spectrometry (GC-MS) 
analysis was performed on an Agilent 6890 GC equipped 
with 5973 N mass selective detector and an HP – 5 (5% 
phynylmethylpolysiloxane) capillary column. The oven 
temperature was programmed from 50 to 2800C at the 
rate of 40C min-1 and held at this temperature for 5 min. 
The inlet and interface temperatures were 250 and 2800C, 
respectively. The carrier gas was helium at a flow rate of 
1.0 ml min-1 (constant flow). The sample (0.2µl) was 
injected with a split of 20:1. Electron impact mass 
spectrometry was carried at 70 eV. Ion source and 
quadrupole temperatures were maintained at 230 and 
1500c respectively. 
 
2.5.Test organism 
Third instar of spodoptera litura larvae were collected 
from in and around faculty of Agriculture, Annamalai 
University, Annamalainagar, Tamilnadu, India and the 
stock culture was maintained under cultivated conditions 
in a BOD incubator at 27±1°C, 65-70% RH and 14:10 
L/D photoperiod, the larvae were provided with fresh 
castor leaves (Ricinus Communis) during their 
development. During the last instar 15-20 larvae were 
transferred to the glass jars and observed daily for moth 
emergence freshly emerged adult were kept separately 
and mated on the third day of emergence in a adult 
emergence cage (20x20x20 cm). Adult were fed on 10% 
honey solution and filter paper strips were provided for 
egg laying. Egg hatched in 3-5 days and neonates were 
reared on tender castor leaves. From this F1 generation 
4th instar larvae (equal size and length) and eggs were 
chosen for the present experiment. 
 
2.6.Larvicidal activity   

 The larvae of S.litura were collected from the insect 
rearing cage. Larvicidal activity of the essential oil and 
five major components of  Sabinene,  borneol,  δ – 
cadinol,  β – bisabolol and  biofloratriene isolated from 
the essential oil of Clausena dentate. Based on the wide 
range and narrow range tests, essential oil was tested at 
50,100, 150,200 and 250 ppm and each compound was 

189 



Inter.J.Rece.Sci.Res. Vol. 8, pp.188-203 
 

tested at 10, 20, 30, 40, and 50 ppm. Essential oil or 
individual compounds were dissolved in Polysorbate 80 
(Qualigens) was  used  as  an  emulsifier, experiments 
were conducted for 24 h at room temperature (28+2°C  
65+2%  relative  humidity  and  a  photo  period  of 16:8  
(L/D). A leaf–dipping method was used to evaluate the 
activity of the test samples (Park et al., 2002). Leaf disk  
(6.5cm) of castor were used for evaluating  larvicidal 
activity of the sample against S.litura  three leaf disks 
per dose were separately dipped  in each  test solution  
for 30second.  Solvents were evaporated under a fume  
hood  for  2h. Castor  leaves  were  washed  with  70%  
double  distiller alcohol and air-dried  for 15 min before 
dipping  in  to  the required  amount  of  plant  products.    
The  larval  were transferred  individually  on  treated  
and  control  (disk treated  with  solvent,  polysorbate  80  
and  distilled  water only)   leaf disks places in petri disk.   
Treated leaves were fed to fourth–instar  larvae  of 
S.litura. To calculate the larvae feeding activity.  The 
percentage of leaf damage was gravimetrically  
estimated  every  12  hours.   With  an additional  initial  
check  after  6  hours  mortality  was determined  24  
hours  after  larvae  were  placed  on  disks.  All 
moribund pest larvae were considered as dead.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2.7.Ovicidal activity 
For ovicidal activity, scales from the egg mass of S.litura 
were carefully removed using fine brush. S. litura 500 
eggs were separated into five lots each having 100 eggs 
and dipped in 20, 40, 60, 80, 100, 120, 140 and 160 ppm 
concentration of plant essential oil leaves and five major 
components. Control is maintained above.  Numbers of 

eggs hatched in control and treated were recorded and the 
percentage of ovicidal activity was calculated by the 
following formula (Abbott, 1925). For each experiment, 
five replicates and the hatch rate was assessed 120 h post 
treatment. 
ovicidal activity : 100

 eggs ofnumber  Total
  larvae hatched ofNumber x  

2.8.Statistical analysis   
 
 The  average  mortality  data  were  subjected  to probit  
analysis  for  calculating  LC50,  LC90  and  other statistics  
chi-square  values  were  calculated  by  using  the 
software using statistical package of social science 
(SPSS) version 13.0 for windows, significance level was 
set at  P<0.05.  
 
 
3.Results  
The yield of C. dentata leaf essential oil was 1.8 ml/kg  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fresh weight. Table 1 shows the constituents of essential 
oil, their percentage composition, Retention Time (RT) 
values listed in order of elution. Total of 12 compounds 
representing 99.17% of the essential oil were identified. 
The major Chemical compositions of oil were sabinene 
(28.57%), borneol (14.62%), δ – cadinol (12.49%). β - 
bisabolol (15.56%) and biofloratriene (18.54%)  The 

 
Table 1 Chemical composition of leaf essential oil from Clausena dentata. 

 
Peak compounds RT (min) Concentration (%) 

1 α – Pinene 939 1.28 
2 Sabinene 976 28.57 
3 β - Myrcene 992 1.76 
4 Terpinolene 1091 2.38 
5 Borneol 1168 14.62 
6 Myrtenal 1196 0.59 
7 Pregeijerene 1286 1.25 

8 Eugenol 1359 0.72 

9 δ - Cadinol 1648 12.49 
10 β - Bisabolol 1672 15.56 

11 Biofloratriene 1982 18.54 

12 Ferruginol 2356 1.41 

 
Total% 

 
99.17 

 
RT– Retention Time 
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percentage compositions of remaining seven compounds 
ranged from 0.59% to 2.38%. Larvicidal results of 
essential oil and five major compounds from C. dentata 
against S.litura larvae are presented in Table 2.  
Essential oil induced the LC50 and LC90 values were 
111.54 ppm and 205.38 ppm, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Among the five compounds, the most potent larvicidal 
compound was sabinene LC50 21.42 ppm and LC90 40.39 
ppm, respectively. This was closely followed by 
biofloratriene LC50 23.31 ppm and LC90 43.62 ppm, β – 
bisabolol LC50 24.56 ppm and LC90 46.08 ppm and 
borneol LC5025.37 ppm and LC90 44.57 ppm 
respectively. The least potent among the five compounds 

was δ – cadinol with LC50 and LC90 values of 25.47 and 
47.32 ppm, respectively. In the control, nil Larval 
mortality was observed. Chi-square values of the 
essential oil and its three Compounds show significant 
larvicidal activity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The leaves essential oil produced (100% mortality) eggs 
no hatchability recorded in 160 ppm, however, highest 
ovicidal  activity found in sabinene 80 ppm, This was 
closely followed by biofloratriene 100 ppm, β – 
bisabololand 120, borneol 120 ppm and δ – cadinol 140 
ppm respectively. In the present study was conducted to 

 
Table 2 Larvicidal activity of essential oil Clausena dentata and major chemical compositions against fourth instar S. litura larvae. 

 
compound 

 
 

Concentration 
(ppm) 

24h mortality(%) 
LC50 (ppm) 

(LCL- UCL) 
LC90 (ppm) 

(LCL- UCL) 
Chi-square* 

Essential oil 

0 
50 

100 
150 
200 
250 

0 
29.8 
48.4 
64.2 
86.2 
98.4 

111.54 
(82.27-139.10) 

205.38 
(171.65-270.30) 16.496* 

Sabinene 

0 
10 
20 
30 
40 
50 

0 
32.8 
48.4 
71.2 
85.6 
98.0 

21.42 
(15.35-26.99) 

40.39 
(33.59-53.52) 16.818* 

Borneol 

0 
10 
20 
30 
40 
50 

0 
24.0 
39.6 
54.8 
79.2 
98.6 

25.37 
(19.43-31.36) 

44.57 
(37.28-59.23) 17.623* 

δ - Cadinol 

0 
10 
20 
30 
40 
50 

0 
29.2 
41.6 
54.4 
75.2 
95.6 

25.47 
(18.25-32.76) 

47.32 
(38.54-67.28) 20.691* 

β – Bisabolol 

0 
10 
20 
30 
40 
50 

0 
31.2 
42.8 
56.4 
78.2 
96.0 

24.56 
(17.23-31.75) 

46.08 
(37.45-65.61) 21.125* 

Biofloratriene 

0 
10 
20 
30 
40 
50 

0 
31.6 
41.0 
68.2 
79.2 
96.8 

23.31 
(16.56-29.70) 

43.62 
(35.88-59.80) 19.234* 

Each value (X ± SE) represents mean of five values 
* Significant at P < 0.5 
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investigate chemical composition and larvicidal and 
ovicidal activity of the essential oil from C. dentata 
against  Armyworm, Spodoptera litura (fab.) 
(Lepidoptera:Noctuidae).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.Discussion 
 
In this study compared with earlier reports, the initial 
screening of twig extracts of six species of Trichilia 
species showed that all species possessed some 
bioactivity against Spodoptera litura at 1000 ppm in diet 
(0.1%, fresh weight).  Thirty-four essential oils were 
tested for insecticidal activity (fumigation or topical 
application) against larvae Spodoptera littoralis. Twenty 
essential oils applied by fumigation were highly toxic to 
the third instar of S. littoralis larvae. Two essential oils 
Nepeta cataria and Thuja occidentalis were highly toxic, 
with LC50≤10.0 ml/m3. Five essential oils Salvia sclarea, 
Thymus mastichina, Origanum majorana, Pogostemon 
cablin and Mentha pulegium were toxic with LC50 
between 10.1 and 20.0 l ml/m3. Twenty three essential 
oils were highly toxic to the third instar of S. littoralis 
larvae after topical application. Eight essential oils 
Mentha citrata, Nepeta cataria, Salvia sclarea, 
Origanum vulgare, Origanum compactum, Melissa 
officinalis, T.mastichina, and Lavandula angustifolia 
were highly toxic with LD50≤0.05 µl/larvae (Pavela, 
2005). 
 
In our previous studies, the essential oils showed 
moderate toxic effect on lepidopteran agricultural pest of 
armyworm after 24hr of exposure; However, the highest  
 
larvel mortality was found in The leaf of Ocimum 
basilicum  The rhizome and the shoot of cyperus 
scariosus (LC50=27.3, 29, 30.6, 31.2, LC95=43.6, 48.2, 56 
and 51.4 ppm) and lowest larval mortality was recorded 
the Pimpinella anisum (LC50=38.5 and LC95=78 ppm), 
respectively (Elumalai et al.,2010a).Ten medicinal plant 
essential oil showed promising results when evaluated 

for larvicidal and ovicidal activity against tobacco 
caterpillar, Spodoptera litura. In our previous study was 
to evaluate the toxic effect of essential oil ginger, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 lavender, lime, calamus, rosemary, cederleaf, basil, 
cornmint, lime and tagestes were exposed to different 
concentrations. All essential oil showed moderate toxic 
effect on Lepidopteran agricultural pest of tobacco 
caterpillar after 24 hr of exposure. However, the highest 
larval mortality was found in the essential oil of ginger, 
lime, and lavender (LC50=15.3, 17.4, 19, LC95=21.0, 20.3 
and 53.1 ppm) and calamus, basil, carnmint and 
rosemary (LC50=66.7, 59.8, 53.1, 49.6, LC 95=109.7, 
125.3, 94.7 and 81.5 ppm), respectively (Elumalai et 
al.,2010b). 

 
Mentha oil showed minimum ovicidal activity at 0.25% 
concentration 18.33 ± 3.15 and maximum ovicidal 
activity at highest concentration tested (2.0% - 28.99 ± 
7.11). Ovicidal activity recorded from 0.50 and 1.0% 
were less significant (23.25 ± 4.66 and 24.74 ± 5.47 
respectively). Neem oil showed maximum ovicidal 
activity at 2.0% concentration. Present findings are in 
corroborate with the earlier findings of (Jeyasankar  et 
al.,2002). In our previous study, highest Ovicidal activity 
was found in Ocimum basilicum and Zingiber officinale. 
S.litura eggs was 100% of mortality (No hatchability) 
recorded in 200, 250 and 300 ppm, respectively 
(Elumalai et al.,2010a). Oil of Origanum creticum was 
significantly less toxic. The insecticidal action of Thymus 
and Satureia oils are likely due to their major 
constituents (thymol and carvacrol), which were found to 
be toxic in our previous experiments (LD50 25.5 and 
42.7, respectively) (Isman.,1999) 
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Table 3 ovicidal activity of leaves C. dentata essential oil and major chemical compositions against S. litura eggs. 
 
 

 
 
compounds 

 
Percentage of egg hatchability , concentration (ppm) 

20 40 60 80 100 120 140 160 control 
Essential oil 85.6±1.2 68.4±1.8 57.8±1.4 44.9±1.6 31.8±0.6 26.7±1.4 15.0±1.2 NH 100.0 
Sabinene 38..3±1.6 25.4±1.4 17.5±1.2 NH NH NH NH NH 100.0 
Borneol 73.9±1.8 52.3±1.4 38.4±1.2 28.6±1.8 21..4±1.2 NH NH NH 100.0 

δ - Cadinol 80.2±1.2 59.3±1.8 45.7±1.6 36.5±1.4 29.7±1.6 18.6±1.8 NH NH 100.0 

β – Bsabolol 64.6±1.8 49.2±1.4 35.6±1.2 28.6±1.8 21..4±1.6 NH NH NH 100.0 
Biofloratriene 47.6±1.4 35.6±1.2 29.8±2.2 20.3±1.4 NH NH NH NH 100.0 

 
NH : (No Hatchability) 
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