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The brinjal fruit borer, Leucinodes orbonalis (Guenee) is an important pest of eggplant in South
Asia. Lipase activity during larval development of an insect, L .orbonalis have been studied. The
larval lipase revealed optimum pH 7.8, incubation time 30 minutes, temperature 37°C, enzyme
concentration 1% and substrate concentration 5%. The gradual increase in larval lipase activity
was observed from 1-day old larvae to 8-day old larvae and gradual decrease from 8-day old
larvae to 11-day old larvae. The maximum lipase activity was observed in 8- day old larvae. The
physiological role of lipase during larval development of L. orbonalis (Guenee) has been reported
in present paper.
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INTRODUCTION

Brinjal shoot and fruit borer, Leucinodes orbonalis (Guenee) is the most destructive
pest of brinjal. The young larvae bore into tender shoots near the growing points into
flower buds. The immature fruits are also damaged, which finally leads to the economic
loss to the farmers. The larval developmental stage is of 11 days in August and
September. The triacylglycerol lipase is an enzyme which is responsible for hydrolysis of
triglyceride. Lipolytic enzymes are indispensable for the biological turnover of lipids.
They are required as digestive enzymes in the transfer of lipid from one organism to
another, that is from plant to animal and from animal to animal. Within the organisms,
they are instrumental in the deposition and mobilization of the fat. They are also involved
in the metabolisim of intracellular lipids Pol & Salunkhe (2001).

Many attempts have been made to investigate lipase activity in few insect species
(Price, 1975; Radha Pant & Sharma, 1978; Male & Story, 1981; Pistillo ¢f al., 1998;
Pol & Sawant, 1999; Arreguin ef al., 2000: Pol & Sakate, 2001; Pol & Gejage, 2002; Pol
& Salunkhe, 2002a & b; Ponnuvel et al., 2003; Gejage & Awate, 2009; Horne e al.,
2009).The information on the larval development of L..orbonalis (Guenee) is rather
scanty. {n the present investigation, an attempt has been taken to evaluate lipase activity
during larval development of L. orbonalis (Guenee) which is mainly concerned with
release of energy for their active life and structural components of larval growth.

MATERIALS AND METHODS

The culture of L. orbonalis (Guenee) was maintained in the laboratory on the natural
food of brinjal fruit as per the method suggested by Pol & Gejage (2002). The larval
developmental stages from l-day to [l-day larvae were taken for study of lipolytic
activity. For the enzyme preparation the larvae were isolated and repeated cleaned with
distilled water, weighed and homogenized in the cold double distilled water using a
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ground glass mortar and pestle. The homogenate were diluted with cold double distilled
water so as to get 1% (wt/vol) concentration. Such homogenate were used for the assay of
lipolytic activity. The lipase was assayed by the method of Hayase & Tapple, 1970. The
assay system contained 0.25 ml of 5% substrate dispersed in gum acacia; 1.0 ml of 0.1 M
tris-maleate buffer pH 7.8 and 0.25 ml of 1% (wt/vol) enzyme solution in a total volume
of 1.5 ml. The incubations were carried out in a Shaker with a continuous shaking for 30
minutes in glass stoppered vessels at 37°C. The colour was developed by the addition of
Iml of 0.5% solution of mixture of diphyny! carbazone and diphynylcarbazid (5:95 w/w)
in methanol. At the end of the incubation the liberated fatty acids were measured
colorimetrically (Itaya, 1977).

RESULTS AND DISCUSSION

Larval developmental period of L. orbonalis (Guenee) was 11 days. Lipase activity
during larval development of L. orbonalis (Guenee) is shown in figure 1. The larval fat
body lipase revealed optimum pH 7.8, incubation time 30 minutes, temperature 37 "C,
enzyme concentration 1% and substrate concentration 5%. The gradual increase in larval
lipase activity was observed from I-day old larvae to 8-day old larvae and gradual
decrease from 8-day old larvae to 11-day old larvae. The maximum lipase activity was
observed in 8-day old larvae.
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Fig. 1 : Lipase acivity during development of L. orbonalis (Guenee).

In 7-day blowfly larvae lipase activity in fat body was optimal over the pH range 7.5 to
8.0 Price (1975). Male & Story (1981) were studied enzyme activities and isozyme



LIPASE ACTIVITY DURING DEVELOPMENT 295
OF BRINJAL FRUIT BORER

composition of triglyceride, diglyceride and monoglyceride lipases in Periplanetu
americana, Locusta migratoria and Polia adjuncta. Pol & Sawant (1990) were studied
lypolytic activity profile during larval growth of Chrysomia rufifacies. The fat body of
Manduca sexta had a pH optimum 7.9 (Arrease & Wells, 1994). The lipase activity in fat
body of Chrysomyia rufifacies during larval growth and metamorphosis was maximal at
the broad pH range 8.5 to 9.0 (Pol & Sawant, 1997). Drosophila malanogater lipase
homologs : a gene family with tissue and developmental specific expression were studied
by Pistillo et al.(1998). Lipase activity was maximum in the 4-day larvae of blowfly
Chrysomia rufifacies (Pol & Sawant, 1999). Purification and properties of a lipase from
Cephaloleia presignis (Coleptera : Chrysomelidae) were studied by Arreguin er al.
(2000). The farval fat body lipase of Chilo partellus showed maximum activity at pH 8.0
by Sakate & Pol (2002).

Ponnuvel et al. (2003) isolated lipase from the silkworm Bombax mori shows
antiviral activity against Nucleopolyhedrovirus. The main triglyceride-lipase (TG-lipase)
from the fat body of Manduca sexta has been identified as the homolog of Drosophila
melanoguster CG855 (Arrese ef al., 2006). The fat body lipase of L. orbonalis (Guenee)
showed maximum activity at pH 7.9 by Gejage & Awate (2009).

Lipases have key roles in insect lipid acquition, storage and mobilization and are also
fundamental to many physiological processes under pinning insect reproduction,
development, defense from pathogens and oxidative stress and pheromones signalling
Home et al. (2009). The hydrolysis of triglycerides by larval fat body homogenate
indicates the presence of triacylglycerol lipase (EC 3.1.1.3) in the larval fat body
homogenate of L. orbonalis (Guenee). Similar observations were reported in larval
blowfly, Chrysomia rufifacies by Pol & Sawant (1999); in larval armyworm, Mythimna
separata by Pol & Salunkhe (2001); in larvae of Chilo partellus by Pol & Sakate (2001)
and in larval fat body lipase of L. orbonalis (Guenee) by Gejage & Awate (2009).

In the present work larval development of L. orbonalis (Guenee) showed maximum
lipase activity at pH 7.8. This indicates the larval lipase is maximally active at an alkaline
pH. The gradual increase in larval lipase activity was observed from 1-day old larvae to
8-day old larvae indicates that during this early feeding period of larval development of
L. orbonalis (Guenee), the larvae are most active and the energy required for their active
life may be supplied by triacylglycerol catabolism and supply of structural components to
the developing larvae. Gradual decrease from 8-day old larvae to 11-day old larvae
suggested the later feeding period of larval development was slow as compared to early
active feeding period and accumulation of lipid which utilized during metamorphosis.
The maximum enzyme activity observed in 8-day larval development indicated most
feeding larval stage required more energy and structural components for larval growth.
The present findings are in good agreement with Price (1975); Radha Pant & Sharma
(1978); Pol & Sawant (1999); Pol & Sakate (2001); Pol & Salunkhe (2002a); Arrese et
al. (20006); Gejage & Awate (2009) and Horne et al. (2009).

ACKNOWLEDGEMENT

The authors are grateful to Shivaji University, Kolhapur for providing necessary
facilities.



296 RAMESH. M. GEJAGE AND MANISHA R. GEJAGE

REFERENCES

ARREGUIN, E.R., ARREGUIN, B. & GONZALEZ, C. 2000. Purification and properties of a
lipase from Cephaloleia presignis (Coleoptera : Chrysomelidae). Biotech. Appl. Biochem. 31 :
239-244. (Pubmed).

ARRESE, E.L., PATEL, R.T. & SOULAGES, I.L. 2006. The main triglyceride-lipase from the
fat body is an active phospholiase A, : identification and characterization. J. Lipid Res. 47 :
2656-2667.

ARRESE, E.L. & WELLS, M.A. 1994. Purification and properties ofphosphorylatable
triacyglyerol lipase from the fat body of an insect Manduca sexta .J. Lipid Res. 35 : 1652-
1660.

GEJAGE, R. M. & AWATE, M. R. 2009. Lipase activity in the fat body of developing larva of
Leucinodes orbonalis (Guenee). J. Cell Tissue Research. 9(2) : 1849-1850.

HAYASE, K & TAPPLE, A.L. 1970. Specificity and other properties of lysosomal lipase of rat
liver. J. Biol. Chem. 245 : 169-175.

HORNE, I., HARITOS, V.S. & OAKESHOTT, J.G. 2009. Comparative and functional genomics
of lipases in holometabolous insects. /nsect Biochem Mol. Biol. 39(8) : 547-567.

ITAYA, K. 1977. A more sensitive and stable colorimetric determination of free fatty acids in
blood. J. Lipid Res. 18 : 663-665.

MALE, K.B. & STORY, K.B. 1981. Enzyme activities and isozyme composition of triglyceride,
diglyceride and monoglyceride lipases in Periplaneta americana, Locusta migratoria  and
Polia adjuncta. Insect Biochem. 11 : 423-427.

PRICE, G.M. 1975. Lipase activity in the third instar larvae of blowfly Calliphora
eryvthrocephala. Insect Biochem. 5 : 53-60.

PISTILLO, D.A., MANZI, A.T., BOYL, P.P.,, GRAZIANI, F. & MALVA, F. 1998. Drosophila
malanogater lipase homologs: a gene family with tissue and developmental specific
expression. J. Mol. Biol. 276 : 877-8835.

POL, J.J. & GEJAGE, R.M. 2002. Lipase activity during embryogenesis of Leucinodes orbonalis
(Guenee). Indian J. Comp. Animal Physiol. 20 : 24-26.

POL, J.J. & SAWANT, V.A. 1997. Lipase activity in the fat body of Chrysomia rufifacies during
larval growth and metamorphosis. Entonion. 22(2) : 101-104.

PONNUVEL, K.M., NAKAZAWA, H., FURUKAWA, S., ASHOKA, A. ISHIBASHI, J,,
TANAKA, H. & YAMAKAWA, M. 2003. A lipase isolated from the silkworm Bombax mori
shows antiviral activity against Nucleopolyhedrovirus. ./ Firel 77(19) : 10725-10729.

POL. ). & SAWANT, V.A. 1990. Studies on lypolytic activity profile of larva of Chrysomia
rufifacies during larval growth. Advs in Biosci. 9(11) : 61-68.

POL, 1J. & SAWANT, V.A. 1999. Lipase activity in some tissues of blowfly Chrysomia
rufifacies during larval growth and metamorphosis-1l. .4dvs. in Biosci. 18(1) :79-86.

POL, 1.J. & SAKATE, P.J. 2001. Lipase activity during larval development of Chilo partellus.
Advs. in Biosci. 20(1) : 9-18.

POL, 1J. & SALUNKHE., P.S. 2001. Partial characterization of pupal Triacyglycerol
esterhydrolase of army worm, M. separata (Walker). Geobios. 28(4) : 185-186.

ITAYA, K. 1977. A more sensitive and stable colorimetric determination of fi .2 fatty acids in
blood J Lipid Res. 18 : 663-665.

POL, J.J. & SALUNKHE, P.S. 2002a. Triacyglycerol esterhydrolase activity during larval growth
of armyworm M . separata. Geobios. 29(2-3) : 117-120.

POL, J.J. & SALUNKHE, P.S. 2002b. Triacyglycerol ester hydrolase activity during
metamorphosis of armyworm M . separata (Walker). Uttar Pradesh J. Zool. 20(2) : 187-189.

RADHA PANT G.D.K. & SHARMA, B. 1978. Studies on Tri and Diacylglycerol hydrolases and
some esterase on larva of Philosomia ricini during development. /ndian J. Biol.16 : 706-
708.

SAKATE, P.J. & POL ,J.J. 2002. Lipase activity in the fat body of Chilo partellus during larval
growth and metamorphosis. Enromon. 2 : 147-152.



	293
	294
	295
	296

