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Abstract 
Metisa plana is the most destructive pest in oil palm plantation area in Malaysia. It is a 
vigorous insect which feeding on the oil palm leaves. In Peninsular Malaysia, infestation of 
M. plana was estimated at about 4,904 ha. Its infestation has caused 33-40% yield losses. In 
this study, Murraya koenigii was chosen to evaluate the larvicidal activity against larvae of 
M. plana. The leaves immersed with different extracts at different concentration (50, 100, 
200, 300, 400 and 500ppm) were provided as food source. The mortality rate was recorded 
every 6 hours for 3 days. The result revealed that all concentrations were effective to control 
the larvae. Hexane extracts which contains glycoside, terpenoid, phenol, alkaloid and tannin 
exhibited good potential as larvicidal as it demonstrated 100% mortality rate in the first 12 
hours followed by chloroform extract which showed 100% mortality rate after 24 hours. 
Meanwhile, methanol leaves extracts at 50 ppm did not show any larvicidal activity against 
M. plana.  However, M. koenigii aqueous leaves extract at 500 ppm recorded only 37% 
mortality rate after 36 hours. The results suggested that M. koenigii has potential for 
development as commercial insecticide for controlling M. plana due to its larvicidal effect. 
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Introduction 
M. plana or commonly known as bagworm belonging to the family Lepidoptera and it has 
considered as one of the most destructive pests in oil palm (Elaeis guinensis) plantations. 
Based on the analysis of pest infestation towards 69 estates in Peninsular Malaysia, it is 
reported that bagworm is the primary pest that attacked more than 63, 955 ha of oil palm 
plantation. Cumulative analysis of area being infected by M. plana alone was about 4904 ha, 
18,297 ha, followed by Pteroma pendula, 18,297 and mixed of M. plana and Pteroma 
pendula were about 14,607 ha (Ho, 2002). It was reported that M. plana can defoliate the 
whole palm canopy and consequently result in yield loss. After being infected, the yield was 
expected to decrease by 30% to 40% over the next two years (Ho, 2002; Hasber & Noor 
Hisham, 2012). 
 
The life cycle of M. plana is short which range from 70 to 110 days (Khoo et al., 1991; Yap, 
2005; Hamim et al., 2011). The species have seven larval instars and each larval instar is 
protected in a larval bag with different in size and colour (Hamim et al., 2011). Damage 
caused by M.  plana started when larvae feed straight away upon being laid on the leaf 
surface and thus cause serious defoliation of oil palm leaves (Hamim et al., 2011). Chua et al. 
(2012) stated that understanding of the M. plana biology and life cycle is important for 
management of the pest.  
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To date, in controlling the M. plana infestation, the applications of synthetic insecticide were 
used. Various protective chemicals have been applied and increase day by day. Trichlorfon, 
lambda-cyhalothrin, cypermethrin emulsion concentrated (EC) and cypermethrin emulsion 
water based (EW) are among synthetic insecticide that can be used to control M. plana 
(Hasber et al., 2015). Nevertheless, it was mentioned that continuous use of chemical 
pesticides may toxic to environment and humans (Noorshilawati et al., 2015). Thus, bio-
pesticides derived from natural sources to control pest such as Metisa plana is needed for 
environmental sustainability and human health. Plants were believed to have good anti-pest 
activities as plants contain secondary metabolites that can be used to control pest and disease 
(Noorshilawati et al., 2015). 
 
In this study, M.  koenigii leaves were selected for larvicidal activities as it has been reported 
to possess several bioactivities (Sumantha et al., 2014). It is extensively used as herb, spice, 
condiments and to treat various types of ailment in Indian traditional system (Harish et al., 
2012). Scientific research had proven that M. koenigii have significant antimycobacterial, 
antidiarrhea and antibacterial activities. Preliminary phytochemical screening of M. koenigii 
indicated the presence of carbohydrate, protein, phytosterols, flavonoids, glycosides, tannins, 
alkaloids, anthraquinone and saponins in the leaf materials (Savitha & Balamurugan, 2014). 
The presence of various kind of phytochemical compound possesses the importance of M. 
koenigii which can be used to heal various ailments (Salna et al., 2011). 

 
Materials and Methods 

Plant Extraction 
M. koenigii leaves were washed air-dried and ground into powder form. Then, dried M.  
koenigii leaves were then extracted with different solvent and distilled water yielding hexane, 
choloroform, methanolic and aqueous extract. For solvent extraction: The extraction of M. 
koenigii leaves was successively extracted using hexane, chloroform and methanol 
sequentially using method adopted by modification from previous studies (Savitha & 
Balamurugan, 2014; Eman et al., 2015; Abdulelah et al., 2015). For aqueous extraction: The 
samples were mixed with distilled water and stirrer for five minutes. The mixtures were 
filtered with muslin cloth and were centrifuged (3000 rpm/min) for ten minutes. The crude 
extract was dried then kept for future used (Savitha & Balamurugan, 2014). 
 
Metisa plana Rearing 
The larvae of M. plana were collected from middle and lower fronds of oil palm tree and 
placed into container covered with muslin cloth for ventilation. The larvae were maintained at 
28°C ± 2. Fresh leaflets were provided every day as sources of foods. 
 
Larvicidal Activity 
Six different concentrations consist of 50ppm, 100ppm, 200ppm, 300ppm, 400ppm and 
500ppm for each solvent viz. hexane, choloroform, methanol and aqueous M. koenigii extract 
were used as treatment.  
 
The fresh leaflets were immersed in different extracts with different concentrations for 10 
minutes. The leaflets were then placed into petri dish for evaluation of larvicidal activity. The 
second instar larvae were selected for the larvicidal activity as it has the most vigorous 
feeding habit in which its size enlarges more than 100%.  
 



GADING Journal for Science and Technology September 2018: Vol 1 No 01 (2018) 

Universiti Teknologi MARA (UiTM) Cawangan Pahang | 73 

 

The leaflets soaked with DMSO and methanol (1:1), methanol 50% and distilled water were 
used as control. The mortality rates were observed and recorded at six hours interval for 36 
hours. 
 
Phytochemical screening 
Phytochemical screening of M. koenigii leaves extracts were done to perceive the presence of 
compounds such as alkaloids, flavonoids, glycoside, phenol, tannins, terpenoids, and 
saponins. The phytochemical screening was conducted based on modified methods described 
previously (Savitha & Balamurugan, 2014; Malahubban et al., 2013; Ade-Ajayi et al., 2011). 
 
Test for alkaloids: Leaves extracts were added with 2% H2SO4 and then was filtered before 
added a few drops of Mayer’s reagent. Orange red colour proved the presence of alkaloid in 
leaves. Test for flavonoid: Leaves extracts were added with a few drops of 1% ammonia 
solution. The appearance of yellow coloration shows the presence of flavonoids in leaves 
extracts. Test for glycoside and terpenoids: About 2mL of acetic anhydride and 50% of 
concentrated H2SO4 were added to the leaves extracts. The presence of glycoside was 
indicated through formation of brown ring while red coloration determined the presence of 
terpenoid. Test for phenol: A few drops of ferric chloride were added into the extracts. The 
formation of bluish black indicates the presence of phenol. Test for tannins: 5g of leaves 
extract was added with 20ml distilled water. The mixtures were then boiled and then filtered. 
A few drops of 0.1% ferric chlorides were added into the mixtures and the appearance of 
brownish green or blue-black coloration indicated the present of tannins in leaves extracts. 
Test for saponin: The leaves extract was shaken vigorously with water. The formation of 
foamy showed the presence of saponin.  
 

Result and Discussion 
The Figure 1 shows that M. koenigii hexane leaves extract promising good larvicidal activity 
against M. plana. All concentrations showed more than 70% of mortality rate after 6 hours 
exposure. While, there was no mortality rate recorded in control test. The good larvicidal 
activity may be responsibled by the presence of tannin, terpenoids and other compounds.  
 
The presence of tannin in M. koenigii hexane leaves extracts showed direct toxicity effect 
leading to inhibition of larvae or insect growth and eventually death (Ibanez et al., 2012). 
Besides, terpenoid screened in M. koenigii hexane leaves extracts have been identified as 
major repellent against the ant, Nasius niger (Junker et al., 2011). According to previous 
study (Anna et al., 2014), it was also proved that M. koenigii hexane leaves contain non-polar 
compounds which had significant effect on feeding activity of Spodoptera litura and another 
study by Paranagama et al. (2002) confirmed that the extracts also showed contact toxicity 
and fumigant toxicity against Callosobrunchus maculatus. 
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Figure 1. Larvicidal effect of M. koenigii hexane leaves extracts against M. plana 
All concentrations of M.  koenigii chloroform leaves extracts showed 100% mortality rate 
after 24-hour exposure (Figure 2). The larvicidal effect of M. koenigii chloroform leaves 
extracts against M. plana showed that the mortality rate was increased with increasing 
concentration. It took about 24 hours for 50 ppm of M. koenigii chloroform leaves extracts to 
show 100% mortality rate compared to 500ppm which only took 6 hours. 
 
Alkaloid present in M. koenigii chloroform leaves extracts has an important role in bioassay 
activity (Argah et al., 2011). The terpenoids’ present also can act as antifeedant, growth 
disruptor and possesses toxicity toward insect (Khalid et al., 1989). 
 

 
 

Figure 2. Larvicidal effect of M.  koenigii chloroform leaves extracts against M. plana 
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As less compounds was present in M. koenigii methanol leaves extracts, lower mortality rate 
were recorded in the larvicidal test as compared to M. koenigii hexane and chloroform leaves 
extracts. The highest mortality rate (97%) was recorded at 500 ppm concentration after 36 
hours exposure (Figure 3). Meanwhile, both 50 ppm and control test did not record any 
mortality rate. Alkaloids which have great toxic effect against pathogens and predators (Helio 
& Arthur, 2015) were absence in the M. koenigii methanol leaves extracts. 
  

 
 

Figure 3. Larvicidal effect of M. koenigii methanol leaves extracts against M.  plana 
 
M. koenigii aqueous leaves extracts also showed low larvicidal effect on M. plana as shown 
in Figure 4. There was no effect at the first 18 hours of exposure in each concentration. The 
highest mortality rate (37%) only recorded after 36 hours exposure at 500ppm concentration. 
100 ppm, 200 ppm and 300 ppm concentration extracts show no mortality rate until 30 hours 
of exposures and increasing up to 7%, 10% and 13% respectively 6 hours later.  The low 
mortality rate may be due to the absence of many secondary metabolites as shown in 
phytochemical screening test (Table 1). 
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Figure 4. Larvicidal effect of M. koenigii aqueous leaves extracts against M. plana 
 
Plants are one of important sources which contain various kinds of secondary metabolites 
responsible to protect themselves and human against disease (Abu Bakar et al., 2014). 
Phytochemical screening of M. koenigii hexane leaves extracts revealed that crude extracts 
contain glycisode, terpenoid, phenol, alkaloid and tannin. Table 1 shows that M. koenigii 
hexane and chloroform leaves extract contains various compounds. Terpenoids present in 
both extracts plays important role in plant defense against pest (Cheng et al., 2007). 
 

Table 1. Secondary metabolites present in the M. koenigii leaves extracts 
Compound Hexane Chloroform Methanol Aqueous 
Alkaloid + + - + 
Flavonoid - - - - 
Glycoside + + + + 
Phenol + - + - 
Tannin + + - - 
Terpenoid + + - - 
Saponin - - - - 

 
Conclusion 

The study concludes that M. koenigii hexane and chloroform leaves extract exhibited 
effective larvicidal activity against M. plana. As it is effective in controlling the larvae of M. 
plana, it can be promoted as biopesticide. The application of biopesticides in plantation 
sector can help in protecting the environment and human health and thus reducing the 
management cost. 
 

Acknowledgement 
We would like to express our gratitude to Plant Pathology Laboratory Staffs of Universiti 
Teknologi MARA Pahang for their help to complete this research works. 
 

Concentration (ppm) 

Murraya koenigii aqueous leaves extract 

M
or

ta
lit

y 
R

at
e 

(%
) 

50ppm 
100ppm 
200ppm 
300ppm 
400ppm 
500ppm 
control 



GADING Journal for Science and Technology September 2018: Vol 1 No 01 (2018) 

Universiti Teknologi MARA (UiTM) Cawangan Pahang | 77 

 

 
Conflict of interests 

Author hereby decl ares that there is no conflict of interests with any organization or financial 
body for supporting this research. 
 

References 
Abdulelah, H. A., Zurainee, M. N., Hesham, M. A., Adel, A. A. & Rohela, M. (2011). 
Antimalarial Activity of Methanolic Leaf Extract of Piper betle L. Molecules, 16, 107-118. 
 
Abu Bakar, N. A., Oise, A. E. & Saidu, A. N. (2014). Phytochemical Constituents and 
Hypoglycaemic Effect of Aqueous and Ethanolic Extracts of Murraya koenigii in Alloxan-
Induced Diabetic Rats. IOSR Journal of Dental and Medical Sciences, 13(9), 08-12. 
 
Ade-Ajayi, A. F., Hammuel, C., Ezeayanaso, C., Ogabiela, E. E., Udiba, U. U., Anyim, B. & 
Olabanji, O. (2011). Preliminary Phytochemical and Antimicrobial Screening of Agave 
sisalana Perrine Juice (Waste). Journal of Environmental Chemistry and Ecotoxicology, 3(7), 
180–183. 
 
Anna, S., Jyotsna, S., Smriti, S., Tenzin, N. B. & Ashok, K. S. (2014). Effect of Murraya 
koenigii Extracts on Feeding and Ovipositional Response of Spodoptera litura (Fab.) 
(Lepidoptera: Noctuidae). Journal of Entomology and Zoology Studies, 2(3), 27–31. 
 
Argah, M. S., Kumar, S., Choudhary, H. S., Thakkar, R. M., Verma, S. K. & Chandrabhan, S. 
(2011). The Efficacy of Murraya koenigii Leaf Extract on Some Bacterial and a Fungal 
Strain by Disc Diffusion Method. Journal of Chemical and Pharmaceutical Research, 3(5), 
697–704. 
 
Cheng, A., Lou, Y., Mao, Y., Lu, S., Wang, L. & Chen, X. (2007). Plant Terpenoids: 
Biosynthesis and Ecological Functions. Journal of Integrative Plant Biology, 49(2), 179–189. 
 
Chua, C. K., Ooi, K. E., Abdul Rahman, R., Adzemi, M. A. & Paula, G. M. (2012). 
Susceptibility of Bagworm Metisa plana (Lepidoptera: Psychidae) to Chlorantraniliprole. 
Pertanika Journal of Tropical Agriculture Science, 35(1), 149–163. 
Eman, I. A., Amany, M. H. & Jelan, M. (2015). Successive Solvent Extraction and GC-MS 
Analysis for the Evaluation of the Phytochemical Constituents of the Filamentaous Green 
Alga Spirogyra longata. The Egyptian Journal of Aquatic Research, 41(3), 233–246. 
 
Hamim, S., Purnomo, P. & Agus, M. H. (2011). Population Assessment and Appropriate 
Spraying Technique to Control the Bagworm in North Sumatra and Lampung. Journal of 
Agricultural Science, 33(2), 188–198. 
 
Harish, K. H., Anup, P. & Shruthi, S. D. (2012). A Review on Murraya koenigii: 
Multipotential Medicinal Plant. Asian Journal of Pharmaceutical and Clinical Research, 
5(4), 5–14. 
 
Hasber, S. & Noor Hisham, H. (2012). Evaluation of Several Chemical Control Approaches 
against Bagworm, Metisa plana Walker (Lepidopterea: Psychidae) in FELDA Oil Palm 
Plantations. The Planters, 88(1040), 785–799. 



GADING Journal for Science and Technology September 2018: Vol 1 No 01 (2018) 

Universiti Teknologi MARA (UiTM) Cawangan Pahang | 78 

 

 
Hasber, S., Che Salmah, M. R., Abu Hassan, A. & Salman, A. A. (2015). Efficacy of 
Insecticide and Bioinsecticide Ground Sprays to Control Metisa plana Walker (Lepidoptera: 
Psychidae) In Oil Palm Plantations, Malaysia. Tropical Life Sciences Research, 26(2), 73–83. 
 
Helio, N. M. & Arthur, G. F. (2015). Plant Alkaloids: Main Features, Toxicity, and 
Mechanisms of Action. Plant Toxins, 243–261. 
 
Ho, C. T. (2002). Ecological Studies on Pteroma pendula Joannis and Metisa plana Walker 
(Lepidoptera: Psychidae) Towards Improved Integrated Management of Infestation in Oil 
Palm. Unpublished doctoral dissertation, Universiti Putra Malaysia, Malaysia. 
 
Ibanez, S., Gallet, C. & Despres, L. (2012). Plant Insecticidal Toxins in Ecological Networks. 
Toxins, 4(4), 228–243. 
 
Junker, R. R., Gershenzon, J. & Unsicker, S. B. (2011). Floral Odor Bouquet Loses Its Ant 
Repellent Properties After Inhibition of Terpene Biosynthesis. Journal of Chemical Ecology, 
37 (12), 1323–1331. 
 
Khalid, S. A., Duddeck, H. & Gonzalez-Sierra, M. (1989). Isolation and Characterization of 
an Antimalarial Agent of the Neem Tree Azadirachta indica. Journal of Natural Products, 
52(5), 922–926. 
 
Khoo, K. C., Ooi, P. A. C. & Ho, C. T. (1991). Crop Pest and Their Management in 
Malaysia. Tropical Press Sdn Bhd Kuala Lumpur Malaysia. 
 
Malahubban, M., Alimon, A. R., Sazili, A. Q., Fakurazi, S. & Zakry, F. A. (2013). 
Phytochemical Analysis of Andrographis paniculata and Orthosiphon stamineus Leaf 
Extracts for Their Antibacterial and Antioxidant Potential. Tropical Biomedicine, 30(3), 467–
480. 
 
Noorshilawati, A. A., Umi Nadhirah, H. & Nur Suraya, A. (2015). Phytochemical Screening 
and In Vitro Antibacterial Activity of Elaeis guineensis Leaves Extracts Against Human 
Pathogenic Bacteria. Malaysian Journal of Analytical Sciences, 19(4), 775–780. 
Paranagama, P. A., Adhikari, A. A. C. K., Abeywickrama, K. P. & Premarathne Bandara, K. 
A. N. (2002). Toxicity and Repellent Activity of Cymbopogon citrates (D.C) Staphf. and 
Murraya koenigii Spreng against Callosobruchus maculates (F) (Coleoptera: Bruchidae). 
Tropical Agricultural Research and Extension, 5(1&2), 22–28. 
 
Salna, K. P., Sreejith, K., Uthiralingam, M., Mithu, A. P., John, M. C. & Albin, T. F. (2011). 
A Comperative Study of Phytochemicals Investigation of Andrographis paniculata and 
Murraya koenigii. International Journal of Pharmacy and Pharmaceutical Sciences, 3(3), 
291–292. 
 
Savitha, G. & Balamurugan, S. (2014), Pharmacognostical and Antibacterial Evaluation of 
Murraya koenigii (L) Spreng. International Letters of Natural Sciences, 17, 44–50. 
 
Sumantha, K. N., Soumitra, M., Avinash, P., Rashmirekha, P. & Avinash, S. (2014). 
Evaluation of Antibacterial and Cytotoxic Activity of Artemisia nilagirica and Murraya 



GADING Journal for Science and Technology September 2018: Vol 1 No 01 (2018) 

Universiti Teknologi MARA (UiTM) Cawangan Pahang | 79 

 

koenigii Leaf Extracts against Mycobacteria and Macrophages. BMC Complementary and 
Alternative Medicine, 14(87). 
 
Yap, T. H. (2005). A Review on the Management of Lepidoptera Leaf-Eaters in Oil Palm: 
Practical Implementation of Integrated Pest Management Strategies. The Planters, 81(954), 
569–586. 


	Alkaloid present in M. koenigii chloroform leaves extracts has an important role in bioassay activity (Argah et al., 2011). The terpenoids’ present also can act as antifeedant, growth disruptor and possesses toxicity toward insect (Khalid et al., 1989).

