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Spotted pod borer, Maruca vitrata (Fabricius) is serious 

pest on green legumes. Attack of the pest to crop starts right 

from pre flowering stage and lasts upto pod maturing stage. It 

forms web by using flower buds and flowers and feeding inside 

it [1]. M. vitrata causes heavy loss about 42 to 80% in cowpea 

[2]. In India cowpea is one of important leguminous plant. 

Cowpea is important crop cultivated by small scale farmers [3]. 

Lipases have a dynamic physiological role; catabolism of 

triacylglycerols that stored as depots of fat and those from 

nutritional lipids [4-5]. However, the information about lipase 

activity during larval and pupal development of M. vitrata 

rather is scanty. Hence, studies on lipolytic activity during 

larval and pupal development of M. vitrata have been 

undertaken. 

Rearing of M. vitrata was attempted according to method 

of Sharma [13]. Pod borer, M. vitrata was reared in laboratory 

condition at temperature 28 oC and 78 % humidity on their 

natural food cowpea pods. Larval stages from 4 to 13-day larvae 

and 1 to 7-day pupae were taken for study. 

 

Lipase assay 

Lipase activity was noted according to method of Hayase 

and Tappel [16]. Lipase assay system contains 0.25 mL of 

substrate; 0.25 mL partially purified larval and pupal enzyme 

and 1 mL of phosphate buffer pH 7.9 and pH 7.7 for larva and 

pupa respectively. The enzyme incubation was attempted at 37 

°C temperature and 25 minutes of time in digital shaker. The 

reaction was stopped with 2 mL of Cu-TEA reagent and after15 

minutes 10 mL chloroform was added. The contents were 

mixed well and allowed to separate aqueous and organic phases. 

After 15 minutes upper phase was removed and 5 mL 

chloroform phase was transferred to centrifuge tube. Then 2 mL 

of water was added without mixing and the tubes were 

centrifuge for few minutes. The upper water layer was removed 

carefully and exactly 2 mL of chloroform phase was taken in 

another stoppered test tube. Then 1 mL of colour reagent was 

added. At the end liberated fatty acids was measured 

calorimetrically. The absorbance was read at 540 nm. Lipase 

activity from larvae and pupae were expressed in terms of 

specific activity such as μmol of free fatty acids liberated / mg 

of protein /minute [15]. 

 

Preparation of standard cure for lipase assay 

Molecular weight of oleic acid is 282.46. Placed 0.1 to 

1.0 ml of standard 25 mM of oleic acid solutions and were 

diluted to 5 ml of chloroform (final 2.5 to 25 µmol of oleic 

acid). Centrifuge for 5 minutes at 1000 rpm at room temperature 

[6]. Transferred upper, clear 2 ml of chloroform phase and 1ml 

of colour reagent (Diphenylcarbazone and diphenylcarbazid) 

was added. Plot graph of optical density versus µmol of oleic 

acid [7]. The growth duration of larva and pupa was found to be 

13 days and 7 days. The optimum activity observed in 8th day 

larvae with pH 7.9. Optimum activity was observed in 5th day 

old pupae with 7.7 pH. The increase in enzyme activity noted 

from 4 to 8-day larvae and 1 to 5-day pupae. The analysis of 

mean and standard deviation of larval lipase was 0.255 and 

0.01430 respectively. Km value of pupal lipase is 0.095 × 10-

2mM.   

The lipase activity of Helicoverpa armigera shows 

maximum activity in 10% control larvae as compare to 10-day 

eco-neem treated larvae [8]. Lipolytic activity in Naranga 

aenescens revealed pH 10, temperature 35 °C and specific 

activity of 5.6 μmol FFA/min /mg protein [9]. 

Silkworm lipolytic activity during larval growth have been 

studied [10]. Maximum lipase activity revealed at 37 °C 

temperature in the midgut of carob moth, Ectomyeleois 

ceratoniae [11]. Lipolytic activity in Cirrhinus reba noted at 

optimum temperature 35 ºC [12]. Lipase activity in larvae of 

Antheraea mylita showed highest activity at 7.52 µmol/min/mg 

[13]. Purified lipase activity in the larvae of Ectomyeleois 

ceratoniae showed highest activity at pH 7 [14]. Pupal lipase 

enzyme activity in Earias vittella revealed at optimum pH 8 

[15]. Maximum lipase activity in Hellula undalis noted at pH 

7.7 [12].  
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Fig 1 Studies on lipolytic activity during larval development of M. vitrata 
 

Fig 2 Studies on lipolytic activity during pupal development of M. vitrata 
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SUMMARY 
 

In present study, maximum activity of lipase from larva 

at pH 7.9 indicates the lipase activate at alkaline pH in the larvae 

of M. vitrata. The increased lipase activity from 4 to 8-days of 

larval development of M. vitrata indicates fast growing larvae 

required more energy for development. This is useful for 

fulfilment of lipids for release of energy. The decrease in 

activity from 8 to 13-days indicates storage of lipids for the 

further development of larval and pupal stage. This decrease in 

activity indicated slowed feeding period of larvae and 

accumulation of lipid for pupal stage. Studies on lipolytic 

activity in larva and pupa of M. vitrata has been noted. The 

larval growth duration was found to be 13 days. The optimum 

activity observed in 8th day larvae with pH 7.9. Pupal growth 

duration was found to be 7 days. Optimum activity was 

observed in 5th day old pupae. The increase in enzyme activity 

noted from 4 to 8-day larvae and 1 to 5-day pupae of M. vitrata. 

The mean and standard deviation of larval lipase was 0.255 and 

0.01430 respectively.  

 

Acknowledgement 

 

We are grateful to Principal, Dr. Vilas Kale, Smt. K. R. 

P. Kanya Mahavidyalaya, Islampur and Principal, Dr. S. B. 

Kengar, Y. C. College of Science, Karad for administrative help 

in research work. We are also thankful SARTHI, Pune for 

providing JRF.

  
LITERATURE CITED 

1. Abdullahi MM, Ibrahim SK. 2014. Assessment of the effect of time, synthetic and botanical insecticides spray regimes on the 

abundance of predators in cowpea production in Kebbi State of Nigeria. IOSR Journal of Agriculture and Veterinary Sciences 

7(5): 87-95. 

2. Dawson R, Elliot MC, Elliot WH, Jones KM. 1969. In “Data for Biochemical Research” 2nd Edition. Oxford University Press, 

Oxford. pp 616. 

3. Itaya KA. 1977. More sensitive and stable colorimetric determination of free fatty acids in blood. Journal of Lipid Research 18: 

663-665. 

4. Islam MA, Parveen F, Hossain K, Khatun S, Md Karim R, Kim GS, Absar N, Md. Haque S. 2009. Purification and biochemical 

characterization of lipase from the dorsal part of Cirrhinus reba. Thai Jr. Agri. Sci. 42(2): 71-80. 

5. Miled N, Canaan S, Dupuis L, Roussel A, Riviere M, Carriere F, Verger R. 2000. Digestive lipases: from three-dimensional 

structure to physiology. Biochimie 82(11): 973-986. 

6. Marepally L, Banarjee G. 2016. Isolation and purification of lipase from the midgut of fifth instar larvae of Antheraea mylitta 

drury. British Biotechnology Journal 12(4): 1-9. 

7. Shanower TG, Romeis J, Minja EM. 1999. Insect pests of pigeon pea and their management. Annual Review of Entomology  44: 

77-96. 

8. Pawar AS, Gejage RM, Dubal RS. 2015. Bio-efficacy of eco-neem on larval lipolytic activity of insect Helicoverpa armigera 

(Hubner). Bionano Frontier 8(3): 5-8. 

9. Patil TC, Gejage RM, Bodare RD. 2017. Measurement of lipase activity during metamorphosis of Earias vittella (F.). Geobios 

44(1/2): 27-30. 

10. Peng J, Li Z, Yang Y, Wang P, Zhou X, Zhao T, Guo M, Meng M, Zhang T, Quan W, Xia Q, Cheng D, Zhao P. 2018. 

Comparative transcriptome analysis provides novel insight into morphologic and metabolic changes in the fat body during 

silkworm metamorphosis. Int. Jr. Mol. Science 19(11): 3525. doi: 10.3390/ijms19113525. 

11. Ranjbar M, Zibaee A, Sendi JJ. 2015. Purification and characterization of digestive lipase in the midgut of Ectomyeleois 

ceratoniae Zeller (Lepidoptera: Pyralidae). Frontier sin Life Sciences 8: 64-70. 

12. Sawant RJ, Gejage RM. 2023. Partial characterization of larval triacylglycerol acylhydrolase of Hellula undalis (F). Emerging 

Trends in Basic and Applied Sciences 2: 115-118.    

13. Sharma HC. 1998. Bionomics, host plant resistance and management of legume pod borer, M. vitrata. A review. Crop Protection 

17: 373-338. 

14. Teimouri N, Sendi JJ, Ziabee A, Khosravi R. 2015. Feeding indices and enzymatic activities of carob moth Ectomyelois 

ceratoniae (Zeller) (Lepidoptera: pyrallidae) on two commercial pistachio cultivars and an artificial diet. Journal of the Saudi 

Society of Agricultural Sciences 14(1): 76-82. 

15. Zibaee A, Fazeli-Dinan M. 2012. Purification and characterization of digestive lipase in Naranga aenescens Moore 

(Lepidoptera: Noctuidae). SOAJ of Entomological Studies 1: 38-54. 

16. Hayase K, Tappel AL. 1970. Specificity and other properties of lysosomal lipase of rat liver. Journal of Biological Chemistry 

245(1): 169-175. 

CARAS                                           1400                                                   Res. Jr. Agril. Sci. 

https://www.sciencedirect.com/science/article/pii/0022191065901782

