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ABSTRACT: To estimate the feeding deterrent, larvicidal and ovicidal activity of ethyl acetate, chloroform, methanol 
and hexane extracts of important medicinal plants of Citrus limetta and Syzygium cumini at various concentrations 
against most devasting agricultural field pest of Helicoverpa armigera and Achaea janata. The feeding deterrent 
activity were used as various solvent of methanol, ethyl acetate, chloroform, and hexane, the valuable medicinal plants 
C .limetta and S. Cumini, used in the experimental site. The highest antifeedant activity of methanol crude extract of C 
.limetta against H .armigera and A .janata 99.8%, 96.2%, and S. cumini against H .armigera and A .janata 94.2% and 
90.8%. Highest ovicidal activity of C .limetta and S. cumini methanol extract was 98.6 and 95.2% against H .armigera 
at 375ppm. To study report that the important medicinal plant C .limetta and S. Cumini it is a potential source of natural 
antifeedant, larvicidal and ovicidal properties against the lepidopteran pest of Helicoverpa armigera and Achaea 
janata. 
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I. INTRODUCTION 
 

Noctuidae is the largest family in order lepidptera, and it contains some of the most destructive insect pest of 
agriculture [1]. The noctuide moths feed on commercial important of plant verities and severe infestation of worldwide 
agricultural crop. Helicoverpa armigera is a severe polyphagous plant pest distribution in many countries of Asia, 
Africa, Europe and Australia. It causes severe infestation and damaged the field and vegetable crop of fibre plants, okra, 
chilli, tamato, potato corn, oriza, sorgum, peanut, pigeonpea and chickpea. H. armigera feeds on 182 plant species 
across 47 families in the Indian subcontinent, in which a No of 56 heavily infect and 126 are rarely affected[2]. The 
boll worms are relatively safe from the predators because of the cryptic feeding habits of the larvae with in cotton bolls. 
This pest is considered as the major devasting lepidopteran species [3]. The most important agricultural pest of Cotton 
boll worm high feeding and leading to heavy yield losses in a diverse range of crops. It is also widely distributed in 
India and destructs the different plant families [4]. 

Achaea janata is a serious Castor or croton pest in India. catterpiller, It is estimated that yield can reduce by 
30-50% due to the semilooper alone. A .janata, a Noctuid moth, generally known as castor oil semi-looper or croton 
caterpillar feeds on different species of plants such as banana, cabbage, Chinese cabbage, macadamia, mustard, 
poinsettia, rose, sugarcane and tomato as well as some legumes, teas, and other Brassica species[5]. The preferred hosts 
are castor and croton. The croton catterpiller feed voraciously do not eat only veins and petioles, causing severe 
infestations to the crop. An estimated one third of global agricultural production valued at several billion dollars is 
destructed annually by over 20,000 spp. of insect pests in field and storage [6].  

Citrus limetta Family: Rutaceae it is known as Sweet lime, it is native to south and Southeast Asia. The citrus 
specious are potencial source of valuable oil which might be utilized for edible oil and other industrial advantages. 
Medicinal plants have been used for centuries as remedies for human diseases because they contain chemical 
components of therapeutic value [7]. The chemical compositon of the citric fruits is generally composed of 90% 
terpene, 5% oxygenated compounds, and less than 1% non-volatile compounds such as waxes and pigments [8]. It 
consist of the chemical properties present in the citrus limetta seed are α-thujene, α-pinene, camphere, sabinnene β-
pinene, myrcene, α-teroinene, ρ-cymene, linalool and d-limonene; this last terpene was the most abundant compound in 
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the four citric fruits, with a concentration of 90% in sweet orange and bitter orange. Likewise, each citrus fruit has 
particular components present in minor quantities; these components differ between fruits and can be used in 
identifying the various oils and controlling their quality and authenticity [9].  

Syzygium cumini linn Family:Myrtacea it is known as jamun in English java plum, it is one of the very large 
evergreen tropical plant and slow growing species, it can reach heights of up to 30m and can live more than 100 years. 
Today the trees found griwing throughout the asian subcontinent, eastern Africa, south Africa, and madagaskar. The 
tree fruits or berries are sweetish sour to taste.  The ripe fruits are used for health drinks, making preserves, squashes, 
jellies, and wine [10]. It consists mainly of mono or sesqui-terpene hydrocarbons which are very common in essential 
oils. Constituents of S .cumini seeds are fatty oils (30 g/kg), including lauric (2.8%), myristic (31.7%), palmitic (4.7%), 
stearic (6.5%), oleic (32.2%), linoleic (16.1%), malvalic (1.2%), sterculic (1.8%) and vernolic acid (3%) and 
phytosterols such as ß-sitosterol. Further constituents are tannins (6%), predominantly corilagin, ellagitannins, ellagic 
acid, galloyl-galactoside and gallicacid [11]. Ethanolic extract of Syzygium cumini seed kernel extract also lowering the 
thiobarbitutric acid reactive substance and increased in reduced glutathione, superoxide dismutease, and catalyze. The 
jambolan has received far more recognition in folk medicine and in the pharmaceutical trade than in any other field. 
Medicinally, the fruit is stated to be astringent, stomachic, carminative, antiscorbutic and diuretic.  

In recent years botanical properties are one of the most prominent alternatives for insect pest control in recent 
and future requirements. Several plant crude extracts have been evaluated for their activity against important 
agricultural pests for a few decades in different countries [12]. One possible way to reduced all these death-defying 
effects of synthetic insecticides and pesticides is to use plant derived insecticides which are more ecofriendly and 
medically safe. The present study of maintained the most effective medicinal plants of C .limetta and S .cumini the 
effective crude seed extract to controlled the F1 generation in noctuid larvae of H .armigera and A .janata. 

 
II. MATERIALS AND METHODS 

 
Collection and extraction of plant material   
Citrus limetta and syzygium cumini plant seeds are collected from Sirkali, Nagapattinam District. The dried seeds 150g 
were powdered mechanically using commercial electric grinder and extracted with hexane, ethyl acetate, chloroform 
and methanol (500ml), in a Soxhlet apparatus individually until exhaustion. The extract was concentrated under 
reduced pressure of 22-26 mm Hg at 45°C by ‘Rotovapour’ and the residue obtained was stored at 4°C by in an amber 
vial. Then the vials labeled with aluminium foil and transported to the laboratory. Until use those vials were kept in 
cool and dark place condition at 4°C. 
 
Rearing of insects 
The pod borer larvae of H .armigera and A .janata were collected from the field in Keezh Kumaramangalam village, 
Cuddalore district of Tamilnadu, India, and the collected larvae were reared individually in plastic container vials and 
fed usually peanut (Arachis hypogeae) and castor (Ricinus cummunis) till the larvae became pupae under the laboratory 
condition (27.0°C±2°C) and 75±5% relative humidity. After pupation, the pupae were collectedness from the soil and 
placed inside the cage for the emergence of socked with 10% and honey solution mixed with a few drop of 
multivitamins was provided for adult feeding the fecundity. Potted peanut plant and castor was provided was kept 
inside the adult emergence cage for egg laying. After hatching, the larvae were collected from the cage and fed with 
quality artificial substances. Laboratory reared insect cultures was used for bioassay [6].  
 
Antifeedant activity  
Antifeedant activity of the methanol extracts are used leaf disc method. Fresh peanut and castor leaf were used the 
experimental studies. Leaf disc of 4.0 cm diameter was punched using leaf eater and were dipped in individually 100, 
200, 300, 400 and 500 ppm concentrations. The leaf disc dipped in ethyl acetate, chloroform, methanol and hexane, 
was used to extracts. In each plastic Petridis (40cm×90cm), wet filter paper was placed to avoid early drying of the 
tested leaves. The fourth instars larvae of H .armigera and A .janata were pioneered in each and jurisidiction Petridis. 
The consumption of leaf disc in the treated and control by H. armigera and A .janata larvae after 48 hrs of the 
experience was measured using leaf area meter. Leaf discs consumed by the larvae in the test were corrected from the 
negative jurisdiction. Five replicates were maintained for each treatment with 25 larvae. The investigation was 
conducted at laboratory condition (27.0°C±2°C) with 14:10 hrs illumination and dark photoperiod and 75±5% relative 
humidity activity were calculated according to the formula [7]. 
 
Ovicidal activity  
25 Individuals eggs of H. armigera and A .janata were separated and immersed in 75, 150, 225, 300 and 375 ppm 
concentrations of five replicates were maintained (n=100) number of eggs hatched in the control and the treatments 
were recorded. The laboratory conditions were the same as the antifeedant activity treatment. Percentage of ovicidal 
activity was calculated according to the formula [9].  
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                                                                              %EHC - % EHT 
                                          %OA =                                                           ×100 
                                                                                %EHC  
 
 
Statistical analysis  
The biological experiment reports were portion to analysis of variance; significant differences between treatments were 
decided by tukeys multiple range tests (p˂0.05) value was calculated using probit analysis. 
 

Table 1: Antifeedant activity of Citrus limetta and Syzygium cumini against fourth instars larvae of Helicoverpa 
armigera and Achaea janata 

 

Plant 
name Pest name   Extract  

                       Concentration (%) ppm 
 
100 200 300 400 500 

C. limetta H. armigera Ethyl acetate 19.2±1.09 32.4±2.19 54.2±3.19 68.4±2.19 96.4±2.19 
Chloroform 14.6±2.50 28.4±1.51 45.2±1.78 52.2±1.09 89.2±2.48 
Methanol  21.4±2.50 39.6±3.28 56.4±2.96 74.2±3.86 99.8±3.89 
Hexane  9.2±0.89 19.2±1.78 36.4±2.19 48.4±2.19 82.6±1.94 

A. janata Ethyl acetate 18.4±2.07 30.6±1.94 52.4±1.51 67.2±1.78 89.4±1.78 
Chloroform 13.2±1.09 25.4±1.51 43.6±1.94 57.6±2.60 78.2±2.48 
Methanol  20.8±1.64 37.2±1.78 54.2±1.09 72.6±1.94 96.2±1.78 
Hexane  8.4±1.51 16.2±2.48 31.2±4.91 46.2±1.09 70.4±1.51 

S. cumini 
 
 
 
 
 

H. armigera Ethyl acetate 16.4±1.81 30.2±2.04 58.4±2.07 72.6±1.94 92.4±3.57 
Chloroform 13.6±1.94 24.4±1.51 41.8±1.30 66.6±1.94 86.2±2.48 
Methanol  19.2±1.78 36.4±2.19 66.2±1.64 84.4±2.88 94.2±6.72 
Hexane  8.2±2.48 17.6±1.94 32.6±2.60 43.4±2.07 79.4±1.54 

A. janata Ethyl acetate 14.6±0.89 25.2±1.78 42.2±2.48 59.4±1.51 82.2±1.78 
Chloroform 11.8±1.30 24.8±1.94 39.4±2.19 53.2±3.19 75.6±1.94 
Methanol  17.4±2.19 34.2±2.48 50.4±1.51 69.4±2.19 90.8±2.38 
Hexane  6.4±1.51 13.4±2.88 28.2±2.48 42.4±1.51 68.4±2.19 

 
Values represent mean±SD of 5 replicates, Citrus limetta: C .limetta, Syzygium cumini: S. cumini, Helicoverpa 
armigera: H. armigera and Achaea janata: A. janata SD: Standard deviation. 
Results 
The results of antifeedants potencial of the various solvents crude extracts of both plants and two important devasting 
field pests of H .armigera and A .janata were recorded in table 1. Antifeedant activity was assessed based on 
antifeedant index. Higher antifeedent index normally indicates decreased rate of feeding. In the present study of 
individual antifeedant activity of        C .limetta against H .armigera and A .janata the highest antifeedant activity of 
500ppm concentration of methanol extract, the values are 99.8%, 96.2%. Followed by, ethyl acetate 96.4%, 89.4%, 
chloroform 89.2%,78.2%, hexane 82.6%,70.4%. and S .cumini against H .armigera and A .janata the highest 
antifeedant activity of 500ppm concentration of methanol extract the values are 94.2%, 90.8%, methanol extract, 
followed by ethyl acetate 92.4%, 82.2%, chloroform86.2%, 75.6%, hexane79.4%, 68.4%. Ovicidal activity of seed 
extract of C. limetta and S. cumini against two important noctuidae pests at five different concentrations and four 
solvent used the experimental studies of ethyl acetate, chloroform methanol and hexane the very best concentration 
limit of methanol extract C. limetta and both pest values are 98.6%, 96.6% and S. cumini both pest values are 95.2%, 
92.4% the very best ovicidal responses noted in methanol extract concentration at 375ppm, respectively. 
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Table 2: Ovicidal activity of Citrus limetta and Syzygium cumini against fourth instars larvae Helicoverpa armigera 
and Achaea janata 

 
 

Plant 
name Pest name   Extract  

                       Concentration (%) ppm 
 
75 150 225 300 375 

C. limetta H. 
armigera 

Ethyl acetate 18.6±1.94 31.2±1.78 56.2±1.09 62.6±1.94 96.4±3.36 
Chloroform 15.6±1.94 25.8±1.92 49.2±2.48 59.4±2.19 92.2±3.19 
Methanol  20.6±1.74 37.24.38 65.4±2.19 76.2±3.89 98.6±3.26 
Hexane  11.4±2.50 19.4±1.51 42.6±1.94 47.2±2.48 88.6±1.94 

A. janata Ethyl acetate 16.2±1.78 30.4±2.19 52.4±2.88 59.6±1.94 92.2±2.48 
Chloroform 13.4±2.19 25.2±1.09 44.6±1.94 53.4±3.54 86.6±4.44 
Methanol  18.2±2.48 36.2±1.09 60.6±3.28 71.8±2.38 96.6±1.34 
Hexane  9.8±2.38 19.4±2.19 36.2±1.09 47.6±2.60 82.8±2.38 

S. cumini 
 
 
 
 
 

H. 
armigera 

Ethyl acetate 17.6±2.60 28.6±1.94 53.4±2.19 58.2±2.48 92.6±3.28 
Chloroform 14.2±2.48 22.4±2.19 46.2±2.48 48.6±2.60 88.6±1.94 
Methanol  19.2±1.64 34.2±2.48 60.8±3.03 70.4±2.88 95.2±4.60 
Hexane  10.8±3.03 16.6±1.94 39.4±2.19 42.2±3.19 82.4±2.70 

A. janata Ethyl acetate 15.4±1.51 27.2±3.19 48.8±3.03 57.2±3.19 88.6±1.94 
Chloroform 12.8±2.38 22.6±2.60 39.4±1.51 46.6±3.28 82.4±2.88 
Methanol  17.4±2.88 32.6±2.60 58.6±1.94 68.6±3.26 92.4±1.51 
Hexane  8.6±1.94 16.4±1.51 28.4±3.57 38.4±2.19 76.2±3.19 

 
Values represent mean±SD of 5 replicates, Citrus limetta: C .limetta, Syzygium cumini: S. cumini, Helicoverpa 
armigera: H. armigera and Achaea janata: A. janata, SD: Standard deviation. 
 

III. DISCUSSION 
 

Data pertaining to the above experiment clearly revealed that maximum antifeedant activity was recorded in 
ethyl acetate extract on S.litura (80.3%) and H. armigera (78.18%) at 5% concentration, followed by chloroform 
extract and petroleum ether extract at the same concentration. Ovicidal activity indicates mortality of eggs by potential 
active principles present in the particular extracts. In the present study, maximum ovicidal activity against S. litura 
(72.04%) and H. armigera (68.96%) was recorded in ethyl acetate extract at 5% concentration[7].] Methanol extract of 
C. bonducella showed (19.67±1.93), (29.37±1.53), (78.52±2.86), (86.87±2.82) and (96.73±2.36) feeding deterrency 
against the fourth instar larvae of H. armigera at 100, 200, 300, 400 and 500 mg/L concentration [9]. Reported that the 
line of experiment was attempted with plant oil formulation, showed maximum percentage of ovipositional repellent 
activity against the gravid moths of H. armigera followed by S. litura and Earias vitella were 84.75, 79.90 and 76.55 
respectively. The most significant antifeedant activity was observed Achaea janata at 1000 mg/L concentration Salvia 
officinalis (85.56), S. litura, Mentha spicata (82.85), H. armigera and Mentha spicata (90.55) [7-8].  

Reported the percentage of antifeedant activities of Strychnos- nux-vomica and Semicarpus anacardium seed 
extracts against H. armigera third instar larvae at 0.5, 1.0, 1.5 and % concentrations. Maximum antifeedant activity 
(74.27%) was recorded by chloroform extract of S. anacardium seeds at 2% concentration.  The hexane extract of S. 
nux-vomica presented 70.57% antifeedant activity at 2% concentration. F. leucopyrus ethyl acetate extract at 5% 
concentration also recorded a marked amount of larvicidal activity of 81.77% with LC50 and LC90 values of 2.09 and 
5.32%, respectively. Chloroform extract at 5 and 2.5% exhibited notable amount of larvicidal activity against 
H.armigera [10, 11].   

Report The feeding deterrency of the crude extracts of Punica granatum, Cassia fistula and Erithrina 
variegata at completely different concentrations against the fourth arthropod larvae of S. litura. Statistically important 
feeding deterrent activity (83.8%) was discovered in methanol extract of P. granatum at 5.0% concentration followed 
by ethyl acetate (69.2%), chloroform (47.8) and hexane (42.8%) extracts. Plant leaf and bark used for the extraction of 
antifeedant activity T. arjuna and T. roxburghianum against H. armigera were used methanol, ethyl acetate, chloroform, 
and hexane extracts of T. arjuna were 99.6%, 95.6%, 88.2%, and 83.8% at 225 ppm, respectively. Ovicidal activity was 
methanol, ethyl acetate, chloroform, and hexane extracts of T. arjuna were 91.8%, 85.6%, 78.6%, and 72.2% and T. 
roxburghianum were 90%, 88.8%, 81.4%, and 70.8%, respectively[12-14].  
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IV. CONCLUSION 
  
Two different medicinal important plants are Citrus limetta and Syzygium cumini provide the potential of bio 

active compounds against H. armigera and A. janata maintained the antifeedant, larvicidal and ovicidal effects were 
used the different solvent extracts could be used in laboratory condition.  The very best Pesticidal effects present and 
better than citrus limetta compared to the syzygium cumini against H. armigera and A. janata. The active botanical 
properties are using the controlling agents of economical important of the agriculture field pest.  
 

V. ACKNOWLEDGEMENTS 
 
Authors are awesome grateful to the Professor and Head, Research laboratory facility in-chargers, Department 

of Zoology, Annamalai University for the facilities provided to carry out the work.    
 

REFERENCES 
 
1. Pawar CS, Bhatnagar VS, Jadhav DR. Heliothis species and their natural enemies with their potential for biological control. Pro of Ind Acad of 

Sci (Animal Sci) 1986;697-703.  
2. John A, Muraleedharan D. Biology and Morphometrics of Castor Semilooper, Achaea janata Linn. (Lepidoptera:Noctuidae). U P J. Zool 

1989;9(1): 48-55.  
3. Warrier P,  Nambiar V and Ramankutty C. “Indian Medical Plants,” Vol. 5, Ori Longm Ltd., Hyderabad 1996;225-228. 
4. SrivastavaY,  H. Venkatakrishna-Bhatt and Gupta O. P. Hypoglycemia Induced by Syzygium cumini Linn Seeds in Diabetes Mellitus,” Asian 

Med J 1983;26: 489-491.  
5. Bentley MD, Leonard DE, Stoddard WF, Zalkow LH. Pyrrozidine alkaloids as larval feeding deterrents for spruce budworm, Choritoneura 

fumiferana (Lepidoptera: Noctuidae). Ann Entomol Sci Am 1984;77: 393-397. 
6. Abbot, W.S. A Method of Computing the Effectiveness of an Insecticide. J Econ Ent 1925;18: 265-266. 
7. Armes, N. J., Jadhav, D. R. and DeSouza, K. R., A survey of insecticide resistance in Helicoverpa armigera in the Indian subcontinent. Bull. 

Entomol. Res., 1996, 86, 499–514. 
8. Kennedy, G. G., Gould, F., Deponti, O. M. B. and Stinner, R. E., Ecological and agricultural genetic and commercial considerations in the 

deployment of insect-resistant germplasm. Environ. Entomol., 1987, 16, 327–338. 
9. Yadav, D. N., Patel, R. C. and Patel, D., Seasonal abundance of H. armigera on different host plants in Anand (Gujarat). Gujarat Agric. Univ. 

Res. J., 1986, 11, 32–35. 
10. Singh, J. and Sidhu, A. S., Present status of Helicoverpa armigera in cotton and strategies for its management in Punjab, Haryana and Rajasthan. 

In Helicoverpa Management: Current Status and Future Strategies, Proceedings of the First National Workshop (ed. Sachan, J. N.), Directorate 
of Pulse Research, Kanpur, 1992, pp. 92–98. 

11. Singh, J., Sandhu, S. S. and Singla, M. L., Ecology of Heliothis armigera (Hubner) on chickpea in Punjab. J. Insect Sci., 1990, 1, 47–52 
12. Natarajan, K., Investigation on ovipositional preference of Heliothis armigera as affected by certain genotypes. In Heliothis Management, 

Proceedings of the National Workshop (eds Jayaraj, S. et al.), Tamil Nadu Agricultural University, 1990, pp. 80–86. 
13. Nanthagopal, R. and Uthamasamy, S., Life tables for Heliothis armigera (Hubner) on four species of cotton under field conditions. Insect Sci. 

Appl., 1989, 10, 521–530. 
14. Kranthi, K. R., Kranthi, S., Ali, S. and Banerjee, S. K., Resistance to Cry1Ac d-endotoxin of Bacillus thuringiensis in a laboratory selected 

strain of Helicoverpa armigera (Hubner). Curr. Sci., 2000, 78, 1001–1004 
 

 

 

http://www.ijirset.com

