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ABSTRACT: Lipase is an enzyme which is able to hydrolyze the esters and breakdown the triglycerides 
into glycerol and fatty acids. This enzyme is so noteworthy in organic chemistry and industry. Fungi are 
one of the microorganisms producing this enzyme. In this paper, screening was done between 10 species 
of fungi, Aspergillus, to determine lipase activity. A specific medium containing minerals and soybean oil 
was used in order to induce the lipase production. Three days after inoculation, amount of the enzyme 
was evaluated every other day for 20 days. Evaluation was done using colorimetric method with substrate 
para-nitrophenyl palmitate in wavelength 410 nm by a spectrophotometer. According to the results, all 
isolates were able to produce the lipase and degrade the triglyceride; but the most lipase activities were 
related to Aspergillus caespitosus and A. Ostianus 39.9 U/ml and 36.01 U/ml respectively. The most 
biomass production was related to A. caespitosus. These native isolates with high lipase production 
potential can be new candidates to industrially produce lipase. 
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INTRODUCTION 
 

 Enzymes are proteins with catalytic role which provides the least required energy for a reaction without being 
consumed. The origin of all industrial enzymes is microorganism particularly fungi (6). Nowadays, nearly 4000 
enzymes are recognized, 200 of which have commercial and industrial usage (4) .Up to 1960 business of enzymes 
were just limited to some million dollars, but since then global market of them has grown significantly. Moreover, 
enzyme industrial uses as well as manipulation of their buildings are developed and are still developing in the entire 
world (11). Lipase (EC.3.1.1.3) triacylglycerol acyl hydrolase, catalyzes the hydrolysis, synthesis and exchange the 
groups in Esters. It plays an exclusive role in breakdown of triglycerides into glycerol and fatty acids which is called 
lipolysis. Lipases could be regarded as subset of esterases. They are capable to catalyze the reverse reaction 
(esterification) in environments with low humidity. Lipases hydrolyze the long chain of acyl glycerols as a standard 
substrate. Due to acting under mild condition They are also valuable biocatalysts, are stable in organic solvent and 
act selectively against different substrates (5,1). Main application of these enzymes is their usage in detergents to 
remove lipid stains. They are also used in food industries, chemical-oil industries as a process aid, pharmaceutical 
Industry, removing resin in paper making process and etc (6,2,8). Catalyzed esterification reaction by lipase is 
increasingly considered o produce biodiesel fuels (3). Lipases are produced by many of microorganisms such as 
bacteria, actinomycetes, fungi and yeasts. Different strains have been so far used to produce lipase in industrial 
scale. Lipase of Aspergillus is a glycoprotein containing 12 mannoses, 2 galactoses, and 2 N-acetyl glucose amine 
residue in each chain. Nowadays, most of the enzymes (probably all of them in future) are produced by bio-
fermentation. Microbial enzymes are more beneficial than plant or animal ones due to their high efficiency, ease of 
their manipulation, permanent access, and fast growth of microorganisms on cheap media. Usage of lipases is 
frequently disrupted by high temperatures or organic solvent(8). This is an advantage in choosing new 
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microorganisms which are more capable to produce lipase with desirable physical and chemical properties. In spite 
of the global development of the enzyme industry, it is not thrived in our country and high consumed enzymes are 
still imported.  It is noted that most of the key information, particularly isolates producing high amount of enzymes, 
are not revealed to commercial customers and are confidentially protected. Thus, considering the presence of vast 
resources of microorganisms, it should be tried to recognize and purify the native strains with high efficiency in 
producing lipase.            

MATERIALS AND METHODS 
 

Collecting and keeping the fungi 

 10 strains of Aspergillus isolates from different parts of the Iran were used in this experiment. Fungi were 
inoculated into slant tubes containing potato-dextrose-agar in 30 ºC. After final growth they moved to 4 ºC and 
preserved.  
 
Providing a specific cultural medium 
 A specific cultural medium is composed of two phases based on salt and fat. The phase based on salt is free of 
carbon.  one litet of medium containing ; 1.5g ammonium sulfate ((NH4)2SO4), 0.25g magnesium sulfate (MgSO4. 
H2O), 2g potassium dihydrogen phosphate (KH2PO4), 0.3 g urea, 5mg ferrous sulfate (FeSO4. HO2) and 20% 
soybean oil witch used in fatty phase. 50 ml of provided medium divided into 150 ml tubes. Media were sterilized in 
120 ºC for 20 min.  
 
Conditions of media inoculation and incubation  
 Each medium was inoculated with a piece of agar with approximate diameter of 6 mm. Inoculated media were 
incubated during 10 days in 32 ºC on rotary shaker with 120 rpm.  
 
Providing agents to enzyme evaluation 
 P-nitrophenyl palmitate was used as a substrate to provide lipase agent solution for calorimetric test. The lipase 
activity was evaluated according to Winkler and Stuckmann (1979). Solution A: 30 mg of P-nitrophenyl palmitate in 
10 ml isopropanol. Solution B: 90 ml phosphate buffer 0.05 molar with pH= 7, containing 0.1 g arabic gum and 400 
μl Triton-X-100. Two solutions were mixed together (11) 
 
Enzyme evaluation 
 The media were inoculated by fungi spores and were incubated on a shaker in 32 ºC for 24 h. The media were 
in three replicates. Sampling was started four days after inoculation. It was done every other day for 20 days. Amount 
of the p-nitrophenol released from the lipase was evaluated using 200 μl of inoculated medium and 2 ml of substrate 
with a spectrophotometer in wavelength 410 nm (12). 
 
Standard curve of the lipase 
 0.002-0.1 u/ml concentrations of pure lipase of Candida rogusa was used in order to draw the standard curve of 
the lipase. Evaluating the OD of these solutions by the method of Winkler and Stuckmann led to a standard curve 
with R2= 0.9819 and equation Y= 21.629 X, where, Y is lipase concentration and X is optical absorption. Enzymatic 
activity was reported in unit ml, using the standard curve and its equation. 
 

RESULTS AND DISCUSSION 
 

 Performance of fungi strains were evaluated in unit U/ml by observing biomass growth, colony volume and 
enzymatic activity. Amount of produced enzyme in first counts was increasing. Enzyme production rate was 
different between studied isolates. Enzyme secretion peak was also different in isolates. Some differences are 
shown in Figure 1.   

http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ
http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ
http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ
http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ
http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ
http://www.google.com/url?sa=t&rct=j&q=actinomycetes&source=web&cd=2&ved=0CGcQFjAB&url=http%3A%2F%2Fwww.britannica.com%2FEBchecked%2Ftopic%2F4401%2Factinomycete&ei=g1DcT5WIMoSk8gSOh8XmCg&usg=AFQjCNH8ORPaJ4MJr-7ZolRGzs6ZBcmFbQ


Intl J Farm & Alli Sci. Vol., 3 (8): 851-854, 2014 

 

853 
 
 

 

 

 
Figure 1. of lipase produced during a daily sampling) Aspergillus caespitosus b) A. ostianus c) A. auricomus d) A. terreus 

 
 20 of the studied isolates had desirable growth of biomass. They were used in enzyme evaluation, among which 
A. caespitosus had the most ability to produce lipase; it reached to maximum value in the eighth count. A. terreus 
had the most enzyme production in the third count. A. niger in the eighth count, A. niveus in the forth count, A. 
ostianus in the sixth count, A. ostianus in the sixth count, A. ustus in the seventh count, A. awamori in the fifth count, 
A. candidus in the sixth count, A. flavus in the forth count, A. foetidus in the eighth count, and A. fumigates in the fifth 
count reached to the maximum enzyme production. Amount of enzyme secretion in peak time in all strains is shown 
in table 1. Final biomass volume was proportional to enzyme production in fungi isolates.  
 

Table1. enzyme secretion in peak time 
) U/mL) Enzyme Fungi isolate  ) U/mL)Enzyme Fungi isolate 

22.56 A.fumigatus 20.54 A.auricomus 
3.25 A.niger 7.6 A.awamori 
8.9 A.niveus 39.9 A.caespitosus 
36.01 A.ostianus 13.38 A.candidus 
9.365 A.parasiticus 11.23 A.carneus 
10.1 A.terreus11 4.09 A.flavus1A 
23.74 A.ostianus3 7.54 A.flavus11 
15.04 A.parasiticus105 9.08 A.carneus2 
14.11 A.terreus21 4.32 A.flavus 2A 
8.93 A.ustus22 7.66 A.foetidus2B 

 
 Lipase activity of microorganisms particularly fungi is stimulated when the carbon sources are limited to fatty 
acids (10). In present study, genus Aspergillus was studied as one of the most plentiful fungi of the environment 
particularly soil. This genus is one of the few fungi having the growth and living potential in different environments. 
Pera . (2006) showed that lipase production of Aspergillus niger MYA 135 in liquid media containing 2% of olive oil 
was increased more than 50% basic media (9). According to the obtained results, fungi biomass growth in liquid 
medium containing oil showed that the most of the Aspergilluses are able to breakdown the lipids but their ability and 
the rate of the degradation is different. It seems that the presence of the lipids as a substrate is enough to stimulate 
the lipase production gene expression. Since the used minimal medium is free of any carbon sources, fungal growth 
indicating that fungal isolates are able to use fat source (soybean oil). 
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