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ABSTRACT
The important developments in industrial fermentation lead to the utilization of microbial
enzymes in different applications, especially hydrolytic enzymes. One of the important enzymes
in lipase, which hydrolyses fats and oil to fatty acids and glycerol. A number of factors affects
on extracellular lipase by Syncephalastrum sp using submerged fermentation technique.
Various parameters like carbon, nitrogen sources, salts, pH, temperature and inducers level
were investigated to optimize the production of lipase. Enzyme activity was maximum (38.2
U/ml) observed in culture medium at pH 7.0 under 30°C and 48 hrs incubation.

Keywords: Extracellular Lipase, Syncephalastrum sp. pH, temperature, carbon and nitrogen
source, submerged fermentation.

INTRODUCTION

Enzymes are used as pharmaceutical agents,
manipulative tools (particularly in genetic
engineering), analytical reagents and industrial
catalysts (Berka et al., 1992). Microbial lipases have
wide applications in leather industries and moulds
are widely recognized as the best lipase producers.
(Christakopoulos et al., 1992).

Most of the enzymes are obtained from animals
and plants as unpurified powder and extracts. The
availability of enzymes from animals like trypsin and
lipase depends largely on live slaughter and unable
to meet increasing demand. Therefore increasing
efforts are being perused to produce enzymes by
microbial fermentation, considerable work are carried
out to produce enzymes utilizing cheap substrates.
(Jain et al., 1998).

In the present paper, a potent lipase producing
fungus Syncephalastrum sp. has been isolated from
curd by an enrichment method and optimize the
production of lipase by different factors such as pH,
temperature, inoculum level, salts, carbon and
nitrogen sources.

MATERIALS AND METHODS

Fungal strain was isolated from curd by
enrichment culture method using sunflower oil as the
carbon source in Czapek dox agar medium containing
0.5% (v/v) tributyrin and chloramphenicol (100 µ g
ml-1) and maintained on Czapek dox agar slants at

4°C. The isolated fungal stains were identified
(Subramanian, 1971; Gilman, 1957). The lipase
activity was recovered on the plate after 72 hrs of
incubation by measuring the diameter of the
halozone.

The basal medium for lipase production
containing gl− 1 ; NaNO3 − 5; MgSO4 . 7H2O − 0.5;
KCl − 0.5; KH2PO4 − 1.0; Na2 HPO4 − 3.0;
ZnSO4 ⋅ 7H2O − 0.01; MnSO4 H2O − 0.01; Sucrose - 5.0
(v/v) and olive oil. Consecutive optimization of
enzyme production was carried out by altering the
carbon, nitrogen sources, salts and inducers in the
culture medium. The experiments were also carried
out at different pH and temperature level.

The specific fungal strain were subcultured in
to PDA slant and incubated for 4 days at 28°C, to
these, 5 ml of sterile water was added and developed
growth was scrapped with needle and transformed in
to 95 ml inoculation medium. The inoculated flasks
were incubated at 28°C on rotary shaker at 150 rpm
for 72 hrs. at this stage. 10% of inoculum was
transferred to the production medium and incubated
at 30°C on rotary shaker at 175 rpm for 72 hrs. The
flasks were removed at 24 hrs intervals the mycelium
was separated by filtration and filtrate was used for
the enzyme assay.

Lipase activity was assayed by the titrimetric
method of Yamada et al. (1962) with slight
modifications. To state briefly, 75 ml of 2% polyvinyl
alcohol was homogenized with 25 ml of olive oil and
used as the substrate. The substrate emulsion (5 ml)
and 4 ml of 0.1 M sodium phosphate buffer (pH 7.0)
were preincubated at 37°C for 20 min and 1 ml of
the enzyme solution was then added and inoculated
at 37°C for 20 min. The reaction was terminated by
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the addition of 20 ml of acetone and titrated against
0.05 M sodium hydroxide. A control was carried out
similarly, except that one ml of the heat - inactivated
enzyme was added to the reaction mixture. One unit
of lipase activity was defined as the amount of
enzyme that released free fatty acids in 1 min under
standard assay conditions. Lipase activity was
characterized at different pH ranges (2-9) and
temperature (20 − 60°C)with olive oil as substrate.

RESULTS AND DISCUSSION

The fungal strain Syncephalastrum sp. was
identified and examined for lipase activity on
tributyrin agar plate (Lawrence, 1967). A halozone of
9.5 mm diameter around a colony in the tributyrin
agar plate clearly indicated the production of lipase.
The initial lipase activity was 9.0 U/ml at 74 hrs in
the culture supernatant of the basal medium that
indicated the extracellular nature of the lipase and
lipase production was substantially enhanced by
consecutive optomization of the basal medium.

The maximum lipase production was observed
in sucrose containing medium with 38.2 U/ml− 1

(Table 1). The result was agreed with previous
reports on extracellular lipase production in R. oryzae
(Salleh et al.,  1993) and Aspergillus niger (Pal et al.,
1978). Among the organic and inorganic nitrogen
souces used, corn steep liquor was found to be most
effective for the production of lipase with represented
by 34.10 U/ml− 1 (Table 2).

Effect of various salts employed, the maximum
lipase production was observed in MnSO4 containing

medium with 31.00 U/ml− 1 (Table 3), which was
correlated with the studies on lipase by A.niger
(Kamini et al., 1997). Among the various types of
inducers, olive oil was found to be most effective in
inducing the lipase production by Syncephalastrum
sp. (Table 4). Gingili oil was also observed to the
equally for induction of lipase production. Similar
report for lipase production induction was observed
with earlier studies in Mucor heimalis (Akhtar et al.,
1980). A.niger (Kamini et al., 1997).

The maximum activity of lipase was observed
at pH 7.0 and also stable at pH range 2 to 9 (Table
5). Lipase from fungi has been reported to show
variations in pH optima depending on species and
strain. Optimum pH around 7.0 has been reported
for lipases from Candida gigantean (Christakopoulos
et al., 1992). Mucor heimalis (Akhtar et al., 1980).
A.niger (Kamini et al., 1997), while lipase from
Penicillium roqueforti (Petrovic et al., 1990) and
Rhizopus oryzae (Salleh et al., 1993) have pH optima
8 and 5 respectively.

The optimum temperature for enzyme activity
was observed at 37°C with 8.8 U/ml− 1 after 72 hrs
(Table 6). The result was correlated with previous
studies of L.caseis sp. pseduoplanterum (Lee and Lee,
1989) and A.niger (Kamini et al., 1997).

Figure 1: Zone of clearance around the
fungal colony on tributyrin agar plate

Table.1 Effect of carbon sources on lipase
production

Carbon sources
(0.5% w/v)

Lipase activity (U/ml− 1)

24 hrs 48 hrs 72 hrs

�����  ���! 0.4 9.5 9.5

"#" 5.0 23.3 19.5

$�!����� 7.5 17.4 13.9

%�������� 8.7 29.0 20.0

%�!���� 2.5 27.5 24.1

&����� 6.9 30.3 29.0

'������ 15.4 36.1 33.4

#������ 3.3 24.2 20.3

%������� 5.3 31.3 22.3

&!����� 19.1 38.2 37.0

(����� 19.0 36.5 32.9
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Table.2 Effect of nitrogen sources on lipase
production

Nitrogen sources (0.5% w/v)

Lipase
activity
(U/ml− 1)

24 hrs 48 hrs

)��� 7.2 32.0

���* �+����� 5.0 21.9

"����� 4.7 24.0

,�-���� 2.2 28.0

.��-��� 3.4 33.2

/���� �+����� 5.1 23.7

&���! ������� 2.8 29.5

"����! ������� 3.4 20.3

�  ���! ������� 2.5 20.3

"��� ����- ��0!�� 15.4 34.1

Table.3 Effect of various salts on lipase
production

Salts Lipase activity (U/ml− 1)

24 hrs 48 hrs 72 hrs

"�"�
�

2.5 23.4 20.0

#1&2� 1.9 20.1 18.2

3�&2� 5.7 25.3 21.0

#�&2
�

10.6 31.0 27.2

$�&2
�

9.2 20.5 20.0

#1"�� 12.0 23.2 16.1

"!&2� 3.4 13.7 10.2

4"� 2.8 17.8 9.3

Table.4 Effect of different inducers on lipase
production

Inducers Lipase activity (U/ml− 1)

24 hrs 48 hrs 72 hrs

"����!� ��� 2.7 14.1 12.3

2��5� ��� 4.8 27.4 19.1

��� ��� 3.1 21.3 10.4

"����� ��� 1.1 15.4 8.4

,�� ��� 1.9 15.6 13.1

%��!���!� ��� 2.5 17.0 13.9

%��1��� ��� 3.8 18.3 14.6

&!�*��6�� ��� 2.3 23.4 11.3

Table.5 Effect of different pH on lipase
production

pH Lipase activity (U/ml− 1)

24 hrs 48 hrs 72 hrs

2 1.0 4.1 3.0

3 1.7 4.7 4.3

4 1.4 3.9 2.9

5 2.2 5.8 4.4

6 2.5 5.7 4.8

7 3.3 9.5 9.0

8 3.0 7.0 6.5

9 1.1 4.0 3.8

Table.6 Effect of different temperature on
lipase production

Temperatures
(°C)

Lipase activity (U/ml− 1)

24 hrs 48 hrs 72 hrs

0 0.5 2.3 2.1

20 2.3 6.1 5.0

30 3.0 9.0 8.8

40 2.9 7.4 6.9

50 1.1 5.0 5.0

60 1.0 3.4 2.0
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