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ABSTRACT

The important developments in industrial fermentation lead to the utilization of microbial enzymes in different
applications. Selected organisms Aspergillus fumigatus, A. terreus, Penicillium chrysogenum, P. funiculosum and
Fusarium moniliforme. Various environmental parameters like pH, temperature and nutritional parameters such as carbon
and nitrogen sources were investigated to optimize the production of lipase. The optimum assay parameters for lipase
activity were found to be pH 7 to 8, temperature 30°C, carbon source 2.0% and nitrogen source 3.0%.
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INTRODUCTION

There has been a cosmopolitan spurt in the
screening of lipase producing organisms in the swift
growing enzyme technology, for human welfare.
Extracellular lipases produced by microorganisms are
actively investigated by dint of their potential use for
biotechnological process (Rezanka, 1991; Brockerhof and
Jensen, 1974).

The advantages of enzymatic hydrolysis of lipid
substances and their biotechnological transformation over
the conventional chemical process are less energy
requirement and superb quality of the derived products
(Posorske, 1758). In this background, lipase in general and
this enzyme from fungi in particular, have a long array of
industrial application in the product and process of
detergents, oil, fats and dairy coupled with enormous
therapeutic uses (Macrae and Hammond, 1985).

The production of lipase by microorganisms is
apparently important from the economic and industrial
stand points (Arnold et al., 1975; Mohawed et al., 1985;
Mutua and Akoh, 1993). Fungi are the important enzyme
producers since their enzymes are produced extracellularly
(Borgstrum and Brockman, 1984; Venkateshwarlu and
Reddy, 1993; Hang and Woodams, 1990; Ferreira Costa
and Peralta, 1999).

The production of lipase by fungi was found to be
affected by many factors, such as pH (Ammar and
McDaniel, 1984; El-Gamal and EI-Sheikh, 1989; Abd-
Alla, 1999; Ferreira Costa and Peralta, 1999), temperature
(Ferreira Costa and Peralta, 1999; Venkateshwarlu and
Reddy, 1993), carbon source (George et al., 1999) Gao
and Breueil, 1995; and nitrogen source (Chander et al.,
1980; Alford and Pierce, 1963; George et al., 1999).

MATERIALS AND METHODS

The fungal strains tested for lipase activity were
isolated from Point Calimere by dilution plate method as
described by Warcup (1950).
Screening

The method described by Hankin and
Anagnostakis (1975) and Rohrman and Molitoris (1992)
were used to detect the production of extracellular amylase
enzyme.

Lipase production medium

The production medium with coconut oil
(tryptone-1%, Yeast extract-0.5%, NaCl-0.5%,
Supplemented with CaCl,.2H,0-0.01%, Tween 80-1%)
were prepared. The enzyme production medium was
optimized by varying environmental parameters such as
pH and temperature and nutritional parameters such as
carbon sources and nitrogen sources. The fungi,
Aspergillus  fumigatus, A.  terreus,  Penicillium
chrysogenum, P. funiculosum and Fusarium moniliforme
were inoculated into enzyme production medium. The
culture filtrate was assayed in triplicate for enzyme
activity.

Lipase assay

250 mg of olive oil was taken into a test tube and
added with 2 ml of phosphate buffer (pH 6.3). 1 ml of
enzyme sample was added and vortexed for 15 seconds.
The mixture was incubated at 37°C in a water bath under
static conditions for 30 minutes. 1 ml of concentrated HCI
was added and vortexed for 10 minutes. Then, 3 ml of
benzene was added and vortexed for 90 seconds. From this
2 ml of benzene layer was taken and added to 1 ml
aqueous solution of 5 per cent cupric acetate (pH 6.2).
Then it was vortexed for 90 seconds and centrifuged at
5000 rpm for 10 minutes. Clear organic phase of benzene
layer was removed and used for the estimation of liberated
fatty acids by measuring the optical density at 715 nm.

RESULTS AND DISCUSSIONS

In the screening test performed on 47 fungal
isolates, 21 were found to be capable of producing
lipolytic enzymes. Among the isolates tested the
maximum enzyme producing isolates were selected for
further studies. The most favourable species for lipase
production were Aspergillus fumigatus, A. terreus,
Penicillium chrysogenum, P. funiculosum and Fusarium
moniliforme.

Ogundero (1981) stated that A. fumigatus and A.
nidulans were able to degrade vegetable oils and
triglycerides. Mohamed et al. (1985) pointed out that 24
strains of Aspergillus, which were isolated from Egyptian
soil, showed lipolytic activity and the most active was A.

39



VOL. 4, NO. 5, SEPTEMBER 2009

ISSN 1990-6145

©2006-2009 Asian Research Publishing Network (ARPN). All rights reserved.

ARPN Journal of Agricultural and Biological Science n a

www.arpnjournals.com

niger (Abd-Alla, 1999). These findings agree with those
reported by previous investigators.

Effect of different pH values

Increasing the pH range till it reaches its maximal
value at 8 increased the activity of the tested isolates for
lipase production. As the pH increased over 8, lipase
production decreased. These results agree those obtained
by many investigators, who claimed that optimal pH value
for lipase production by microorganisms varied.
Penicillium roqueforti produced the maximal lipase yield
at pH 5.5 (Eitenmiller et al., 1970) while the maximal
yield of lipase was produced at pH 9.5 by Saccharomyces
lipolytica (Jonson and Snygg, 1974). In addition Ferreira
costa and Peralta (1999) reported that the optimum pH for
crude lipase activity produced by Penicillium wortmani
was 7.0. The maximum enzyme activity was observed at
pH 8 in Fusarium moniliforme (14.8 IU/ml), A. terreus
(23.7 1U/ml) and pH 7 in A. fumigatus (19.8 1U/ml),
Penicillium chrysogenum (16.3 1U/ml) and P. funiculosum
(15.1 1U/ml) (Table-1).

Effect of temperature

The optimum temperature for the enzyme activity
was determined, reactions being performed at various
temperatures, from 10 to 50°C. The optimum temperature
was found to be 30°C. There is a decline in activity above
30°C. The maximum enzyme production for A. terreus
(19.2 1U/ml), Fusarium moniliforme (17.3 1U/ml),
Penicillium funiculosum (16.3 1U/ml), P. chrysogenum
(15.4 1U/ml) and A. fumigatus (14.6 1U/ml) (Table-2).

Effect of ingredients in medium on lipase production

It was suggested that the lipase formed might be
derived from carbohydrates in the medium with small
quantities of lipid material as inducer (Minoda and Ota,
1980; Iwai et al., 1973). Hence various carbohydrates
were tested at 1.0 to 4%. Various concentration of
different carbon sources were substituted in the medium
and the lipase activity was observed as shown in Table 3.
Among various carbon sources studied the maximum
production of enzyme was obtained with sucrose followed
by  maltose,glucose  and  fructose.  Apparently,
disaccharides were more promising than monosaccharides.
Sucrose ranked first 29.6 U/ml among others to reckon as
best carbon source. From the results it is evident that as
the sucrose concentration is increased the lipase activity
increased. As a result 2% concentration was found to be
the most effective (Table-3).

Generally the high concentration of nitrogen
sources in media is effective in enhancing the production
of lipase by microorganism (Valero et al., 1991). To
determine the effect of various nitrogen sources were
studied. The organic nitrogen sources, peptone, malt
extract, yeast extract were added 1-4% concentrations.
Results revealed that peptone was the best nitrogen
sources which exerted the highest lipase 23.3 U/ml yield,
malt extract, however, was not favourable which resulted
much less enzyme activity 6.7 U/ml. It lends support to
previous findings (Benjamin and Pandey, 1996). Table-4

which revealed that 3% organic nitrogen source, in general
was most suitable concentration in all cases.

CONCLUSIONS

From the above results, it was concluded that
among all soil fungi tested for lipase production,
Aspergillus  fumigatus, A.  terreus, Penicillium
chrysogenum, P. funiculosum and Fusarium moniliforme
were selected as the highest lipase producers. The various
factors like pH, temperature, carbon and nitrogen sources
were optimized. The maximum lipase production was
obtained in medium containing 2% carbon source, 3%
nitrogen source at pH 7-8 and 30°C.

ACKNOWLEDGEMENTS

The authors are thankful to the Secretary and
Correspondent, A.V.V.M. Sri Pushpam College, Poondi
and Sri Gowri Biotech research academy for providing
laboratory facilities.

REFERENCES

Abd-Alla M.S. 1999. Induced formation on lipase by
Aspergillus niger. J. Agril. Sci. 7: 31-45.

Alford J.A. and Pierce D.A. 1963. Production of lipase by
Pseusdomonas fragi in a synthetic medium. J. Bact. 86:
24-29.

Ammar M.S. and McDaniel. 1984. Lipase production by
Bacillus stearothermophilus S-203 in shake flasks. Zbl.
Mickroboil. 139: 61-70.

Arold G.R., K.M. Shahanl and Dwivedi B.K. 1975.
Application lipolytic enzymes to flavour development in
dairy products. J. Dair Sci. 58: 1127-1133.

Benjamin S. and Pandey S. 1996. Lipase production by
Candida rugosa on Copra Waste Extract. Indian J.
Microbiol. 36: 201-204.

Borgstrom B. and Brockman H.L. 1984. Lipases (Test
Book), Elsevier, Amsterdam, New York, Oxford. pp. 1-
150.

Brockerhof H. and Jensen R.G. 1974. Lypolytic Enzymes,
Academic press NY. p. 25.

Chander H. Batish V.K.Sannobhadti. and Srinlvason R.A.
1980. Factors affecting lipase production in Aspergillus
wentii. J. Food Sci. 45: 598-604.

Eitenmiller R.R. Vokil J.R. and Shahani K.M. 1970.
Production and properties of Penicillium roqueforti lipase.
J. Food Sci. 25: 940-945.

El-Gamal M.S. and EI-Sheikh H.H. 1989. Production of

lipase by Rhizobium japonicum. Egypt J. Microbiol. 24:
13-20.

40



VOL. 4, NO. 5, SEPTEMBER 2009

ISSN 1990-6145

©2006-2009 Asian Research Publishing Network (ARPN). All rights reserved.

ARPN Journal of Agricultural and Biological Science n a

www.arpnjournals.com

Ferreira Costa M.A. and Peralta R.M. 1999. Production of
lipase by soil fungi and partial characterization lipase from
a selected strain (Penicillium wortwanii). J. Basic
Microbiol. 39: 11-15.

Gao Y. and Breuil C. 1995. Extracellular lipase production
by a sapwood-stanining fungus, Ophiostoma piceae.
World J. Microbiol. Biotechnol. 11: 638-642.

George E., Tamerler C., Martinez A., Martinez M.J. and
Keshavarz T. 1999. Influence of growth composition on
the lipolytic enzyme activity of Ophiostoma piliferm. J.
Chem. Technol. Biotechnol. 74: 137-140.

Hang Y.D. and Woodams E.E. 1990. Lipase production by
Geotrichum cadidum from sauerkraut brine.World J.
Microbiol. Biotechnol. 6: 418-421.

Iwai M., Tsujisaka Y., Okamoto Y. and Fukumoto J. 1973.
Agric. Biol. Chem. 37: 929.

Jonson U. and Snygg B.G. 1974. Lipase production and
activity as a function of incubation time, pH and
temperature of four lipolytic microorganisms. J. Appl.
Bact. 37: 571-578.
Macrae A.R. and Hammond. 1985. Biotechnol Genet
Engg Rev. 3:193.

Minoda Y. and Ota Y. 1980. Microbial utilization of
renewable  resources on agro-industry  microbial
technology, JSPS-NRCT. 1: 73.

Mohawed S.M., Abdel-Fattah N.K. and EI-Shahed A.S.
1985. Studies on the lipolytic activity of some local
isolates of Aspergilli. Proc. Egypt. Bot. Soc. 4 (Ismaillia
conf.). pp. 68-80.

Mutua L.N. and Akoh C.C. 1993. Synthesis of alkyl
glycoside fatty acid esters in non-aqueous media by
Candida sp. Lipase. J. Am. Qil Chem. Soc. 70: 43-46.

Ogundero V.W. 1981. Thermophilic fungi from Nigerian
palm produce. Mycologia. 73: 198-203.

Posorske L.H. 1758. JAOCS. 61: 202-204.

Rezanka T. 1991. Falia Microbio. 36: 211.

Valero F., Rio J.L., Poch M. and Sola C. 1991.
Fermentatio behaviour of lipase production by Candida
rugosa growing on different mixtures of glucose and olive
oil. J. Ferment Bioeng. 79: 399-401.

Venkateshwarlu N. and Reddy S.M. 1993. Production of
lipase by five thermophilic fungi. Indian J. Microbiol. 33:
119-124.

Warcup J.H. 1950. The soil plate method for isolation of
fungi from soil. Nature. London. 166: 117-118.

41



VOL. 4, NO. 5, SEPTEMBER 2009
ARPN Journal of Agricultural and Biological Science

©2006-2009 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

Table-1. Effect of pH on lipase production.

ISSN 1990-6145

o

Name of the isolate pH (1U/ml)
5 6 7 8 9 10
1. | A fumigatus 9.8 13.3 19.8 19.3 15.2 12.4
2. | A.terreus 14.3 16.2 17.3 23.7 16.7 11.8
3. Eﬁ;‘;;‘)g:g“nmum 10.6 13.2 16.3 15.3 11.4 9.8
4, P.funiculosum 5.6 8.1 15.1 12.8 11.3 7.3
5. E%Srﬁlrilf%Tme 7.6 8.7 13.1 14.8 11.8 9.3
Table-2. Effect of temperature on lipase production.
Name of the isolate Temperature (1U/mi)
10°C 20°C 30°C 40°C 50°C
1. | A. fumigatus 9.3 12.8 14.6 12.3 7.7
2. | A terreus 10.3 15.3 19.2 16.7 11.8
3. Penicillium chrysogenum 75 9.8 15.4 13.9 9.3
4, P. funiculosum 6.7 12.3 16.3 13.2 8.1
5. Fusarium moniliforme 10.3 131 17.3 15.3 8.2
Table-3. Effect of various concentrations of different carbon sources on lipase production (1U/ml).
» = @
E B @ 8 @3 T
> < £ E T&
< S = 1S
Maltose
1.0% 9.2 9.8 8.4 7.6 10.6
2.0% 13.8 16.5 13.2 12.8 16.3
3.0% 10.7 13.3 111 9.3 13.1
4.0% 79 9.2 6.7 6.2 8.3
Sucrose
1.0% 11.0 16.9 11.6 8.4 13.4
2.0% 17.9 29.6 20.7 15.3 23.1
3.0% 15.8 22.1 16.9 11.3 18.6
4.0% 8.1 13.3 9.3 5.9 9.5
Glucose
1.0% 8.2 11.0 7.3 6.6 9.7
2.0% 14.0 14.3 13.8 11.7 15.8
3.0% 10.3 11.7 9.8 10.3 12.9
4.0% 6.7 8.3 6.2 5.3 7.6
Fructose
1.0% 7.6 9.7 7.3 7.2 9.1
2.0% 13.9 12.9 11.8 10.6 14.3
3.0% 9.2 10.8 10.3 8.1 115
4.0% 5.3 75 5.1 6.0 7.1
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Table-4. Effect of various nitrogen sources on lipase production (1U/ml).

o
: : ¢ | "2 | %
Yeast extract
1.0% 9.7 12.3 11.8 10.3 11.9
2.0% 11.2 14.6 15.0 13.6 13.8
3.0% 13.6 17.3 16.8 15.3 15.7
4.0% 14.3 15,5 14.3 11.3 12.8
5.0% 12.1 12.9 11.2 9.3 10.1
Malt extract
1.0% 6.7 115 8.2 10.6 9.2
2.0% 8.6 12.7 11.9 14.1 11.2
3.0% 9.9 15.7 14.8 12.9 9.3
4.0% 8.3 13.6 12.0 9.7 8.7
5.0% 7.3 8.4 10.1 8.7 7.2
Peptone
1.0% 11.2 14.7 12.8 11.0 12.3
2.0% 13.7 19.4 17.1 135 14.7
3.0% 17.6 23.3 21.85 18.7 19.7
4.0% 15.9 18.1 16.3 15.1 15.3
5.0% 12.7 14.3 12.0 12.6 11.9
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