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ABSTRACT:  

This study investigated the screening, production and optimization of extracellular lipase from a 
fungus isolated from different samples in Egypt. The isolated fungi were screened on tributyrin agar 
for exogenous lipolytic activity. A promising lipase producing isolate of SH5 Penicillium citrinum was 
selected and identified by the isolate SH5 of Penicillium citrinum that was identified as the highest 
lipase-producing strain. Molecular identification was carried out by amplifications of ITS-1, 5.8S and 
ITS-2 regions. The effects of incubation time, inducers, pH, temperature, carbon and nitrogen sources 
were varied for optimal lipase production using one factor at a time approach. Maximum lipase 
production was observed on the third day, pH 7.0 and at 30oC. Olive oil, maltose and ammonium 
sulphate were the best inducers, carbon and nitrogen sources were respectively for lipase production.  
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INTRODUCTION 

Lipases (E.C. 3.1.1.3) are biotechnologically 
imperative group of enzymes which act on the 
ester bonds present in triacylglycerol and 
liberate fatty acids and glycerol (Abrunhosa et 
al., 2013). Lipases do not only catalyze 
hydrolysis reaction but they are also capable of 
catalyzing range of reactions such as 
esterification, trans-esterification (alcoholysis, 
aminolysis, acidolysis, inter-esterification). 
They catalyze hydrolytic reaction in aqueous 
environment and other reactions 
(esterification, trans-esterification) in non-
aqueous environment (Charles and James, 
2011). Lipases are utilized broadly in food and 
dairy industry for the hydrolysis of milk fat, 
ripening of cheese, flavor development and 
hydrolysis of butterfat and cream (Ray, 2012). 
These are also utilized as additives in 
detergent industry, for removal of oil stains, 
and enhancing cloth absorbency in the fabric 
industry (Shivika and Shamsher, 2014). In 
addition, they are utilized as a catalyst for the 
synthesis of diverse products utilized in the 
cosmetic industry, pulp and paper, production 
of biodiesel, degreasing of leather and 
resolution of racemic mixtures in the 
pharmaceutical industry (Ferreira et al., 2013). 
Lipases are also utilized in wastewater 
treatment for removal of lipid clogged drains 
and in the medical industry for estimation of 
blood lipid contents (Verma and Prakash, 
2014).  Lipases are produced from a variety of 
living organisms such as plants, animals, 
bacteria, fungi, yeasts and actinomycetes. 
Amongst all, microbial sources of lipase have 
gained industrial attention in past few years 

because of unique properties and chemical 
stability (Andualema and Gessesse, 2012). 
Fungal lipase production has been reported in 
different species of Geotrichum, Candida, 
Aspergillus, Humicola, Mucor, Penicillium and 
Rhizopus genus (Gopinath et al., 2002; 
Prabhakar et al., 2012).  

Costa and Peralta (1999) reported highest 
activity of lipase by Penicillium wortmanii 
strains using olive oil. Lakshmi and Ram 
(2021) showed that, the Penicillium citrinum 
maximum lipase production when grown in 
submerged fermentation. Nwuche and 
Ogbonna, (2011) reported production of lipase 
by twelve fungal isolates belonging to genera 
Penicillium using submerged fermentation. 
(Sztajer et al., 1988) Whereas Lipase producing 
microbes can be found in different habitats 
such as industrial effluents, edible oil 
processing industries, dairies, soil 
contaminated with edible oil, diesel oil, 
oilseeds, and decaying food. They are greatly 
influenced by physico-chemical and 
nutritional factors such as; pH, temperature, 
nitrogen and carbon sources as well as 
presence of lipids, dissolved oxygen, agitation, 
and inorganic salts (Maria, 2005).  

In this work, filamentous fungi were 
isolated and screened for lipolytic activities. 
The most active fungal isolate was further 
studied for lipase production. The effect of 
carbon, nitrogen sources, pH, growth 
temperature and incubation period on lipase 
production by isolated lipase-producing 
fungal strain was examined.  
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MATERIALS AND METHODS 

Samples 

Samples were collected from the 
rhizosphere of some oil plants i.e., cotton, 
sesame, olive, maize grown in the area of Kafr 
El-Sheikh, El- Gharbia, El- Monufia and El-
Sharqia, Governorates in Egypt in 2018. The 
extracellular lipase producing fungi were 
isolated from soil contaminated with oil seeds 
by dilution plate method.   

Isolation and purification of filamentous 
fungi: 

Fungi were isolated from serial dilutions of 
the collected samples on Potato dextrose agar 
(PDA) supplemented with streptomycin and 
incubated at 28 oC for 5-7 days. Well-separated 
fungal colonies were picked and streaked onto 
PDA-streptomycin plates where purity checks 
were confirmed by repeated streaking on PDA 
plates (Pandey, et al., 2015). Pure isolates were 
maintained on PDA at 4oC.  

Screening fungal isolates for lipase 
production 

The isolated fungi were examined for lipase 
production on Tributyrin agar (TBA) medium 
containing (g l-1): peptone, 5; yeast extract 3; 
agar, 15; tributyrin, 10 and pH was adjusted to 
7.0 (Freire, 1996). The isolates were 
individually inoculated on TBA plates and 
kept at 28˚C for 5 days. Inoculated TBA plates 
were observed for halo zone around fungal 
colonies (Pandey et al., 2015). The radius (r) of 
the colonies and the radius (R) of the clear 
hydrolytic halos around the cultivated fungal 
isolates were measured. 

Morphological identification of the selected 
fungal isolates: 

The selected fungal isolate (SH5) was 
characterized and identified on the basis of 
their colonial and morphological 
characteristics according to Gilman, (1957). 
Mycelia morphology colonial characteristics 
such as surface appearance, texture, reverse 
and pigmentation were determined on the 
PDA plates after incubation at 28°C for 7 days. 
Microscopic characterization, spore shape, 
color and conidiophores shape were observed 
under light microscope. 

Molecular identification of lipase producing 
fungal isolate (SH5): 

The selected fungal isolate SH5 was 
identified by molecular techniques.  

Internal Transcribed Spacer (ITS) analysis 

DNA isolation: 

Firstly, the DNA was isolated from SH5 
isolate by CTAB method according to 
(Sambrook, et al., 1989) 

PCR Reactions: 

The PCR amplification was performed in a 
total volume of 50 ul, containing 1X reaction 
buffer, 1.5 mM MgCl2, 1U Taq DNA 
polymerase (promega), 2.5mM dNTPs, 30 
poml of each primer and 30 ng genomic DNA 
(White et al., 1990).   

Primer 

Code 
Sequence 

Product 

Size 

(ITS-1) F 5′- TCCGTAGGTGAACCTGCGG -3′ 
600bp 

(ITS-4) R 5′- TCCTCCGCTTATTGATATGC-3′ 

Thermo-cycling PCR program 

PCR amplification was performed in a 
Perkin-Elmer/GeneAmp® PCR System 9700 
(PE Applied Biosystems) programmed to fulfill 
40 cycles after an initial denaturation cycle for 
5 min at 94ºC. Each cycle consisted of a 
denaturation step at 94ºC for 30 sec., an 
annealing step at 45ºC for 30 sec. and an 
elongation step at 72ºC for 1 min. The primer 
extension segment was extended to 7 min at 
72ºC in the final cycle (Attallah et al., 2019). 

Detection of the PCR Products 

The amplification products were resolved 
by electrophoresis in a 1.5% agarose gel 
containing ethidium bromide (0.5 ug/ml) in 1X 
TBE buffer at 95 volts. A 100 bp DNA ladder 
was used as a molecular size standard. PCR 
products were visualized on UV light and 
photographed using a Gel Documentation 
System (BIO-RAD 2000) (Attallah et al., 2019).  

Purification of PCR Products  

Amplified products for all PCR were 
purified using EZ-10 spin column PCR 
products purification PCR reaction mixture 
that was transferred to 1.5 ml microfuge tube 
and three volumes was added to binding 
buffer 1 then the mixture solution was 
transferred to the EZ-10 column and let  stand 
at room temperature for 2 minutes after that 
centrifuge, 750 ul of wash solution was added 
to the column and centrifuge at 10.000 rpm for 
two minutes, repeated washing, 10.000 rpm 
was spine for an additional minute to remove 
any residual wash solution. The column was 
transferred into a clean 1.5 ml microfuge tube 
and adds 50 ul of elution buffer, incubated at 
room temperature for 2 minutes and when 
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store purified DNA at -20 °C (Attallah et al., 
2019). 

ITS sequencing analysis 

The sequencing of the PCR product was 
carried out using an automatic sequencer ABI 
PRISM 3730XL Analyzer using Big Dye TM 
Terminator Cycle Sequencing Kits following 
the protocols supplied by the manufacturer. 
Single-pass sequencing was performed on each 
template using Rbcl Forward primer. The 
fluorescent-labeled fragments were purified 
from the unincorporated terminators with an 
ethanol precipitation protocol. The samples 
were resuspended in distilled water and 
subjected to electrophoresis in an ABI 3730xl 
sequencer (Microgen Company). (Attallah et 
al., 2019). 

Computational analysis (BLASTn) ITS. 

The sequences were analyzed using BLAST 
program (http://www.ncbi.nlm.nih.gov/BLAST 
). Sequences were aligned using Align 
Sequences Nucleotide BLAST.   

Preparation of fungal inoculum: 

Fungal inocula spore suspensions were 
prepared from malt extract medium (ME) 
cultures incubated at 28oC for 7 days (Lima et 
al., 2003). One ml aliquots of the fungal spore 
suspension was used for inoculating the 
submerged fermentation process. 

Fungal lipase production in submerged 
Fermentation: 

Lipases production in submerged 
fermentation by the selected fungal isolates 
was examined in a medium contained (g/l): 
(NaHPO4 12.0g, KH2PO4 2.0g, MgSO4. 7H2O 
0.3g, CaCl2 0.25g, FeSO4. 7H2O 0.005g, MnSO4. 
7H2O 0.015g, ZnSO4. 7H2O 0.030g) (Akyil and 
Cihangir, 2018). The initial pH was adjusted at 
5.5.  Olive oil, as the sole carbon source, was 
added to 100 ml fermentation broth in 250 ml 
Erlenmeyer flasks to reach an oil concentration 
of 1%. The flasks were inoculated with 1ml 
spore suspension and incubated on a rotary 
shaker incubator at 150 rpm and 28oC for 3 
days. Cultural filtrate was used to measure 
lipase activity and protein content. 

Lipase Assay  

Substrate emulsion was prepared with a 
composition of (g/100 ml) 70 ml of 
Emulsification reagent (Na Cl 1.79 g; KH2PO4 
0.04 g; Glycerol 54ml; Gum Arabic 1.0 g) mixed 
with 30 ml olive oil. 0.2 M Potassium 
phosphate buffer (pH 7.0) was prepared by 
mixing 6.96 g of K2HPO4 in 200 ml of distilled 

water and 5.44 g of KH2PO4 in 200 ml of 
distilled water. In a 250 ml conical flask, 1ml of 
substrate emulsion, 0.8 ml of 0.2 M Potassium 
phosphate buffer and 200 µl of sample were 
mixed. The flask was placed in a water bath at 
55◦C for 30 minutes. This reaction was 
terminated by adding 1 ml of acetone, 1 ml of 
ethanol (1:1, v/v) and 4 drops of 
phenolphthalein blue indicator. Fatty acids 
liberated were titrated against 0.01 N NaOH 
(Adinarayana et al., 2003). 

Lipase activity (U/ml) = Final burette 
reading X Normality of NaoH X Time of 
Incubation X Dilution factor/ Volume of the 
enzyme added Dilution factor = V2/V1 

V1 = Volume before added of enzyme.         

V2 = Volume after added of enzyme. 

Specific activity (U/mg) = lipase 
activity/protein content    

Total protein assay: 

All submerged culture fermentation brews 
were filtrated through Whattman No. 1 filter 
paper and the total proteins were determined 
adopting the methods described by Lowry et 
al., (1951) in the culture filtrate.  

Optimization of lipase production by the 
fungal isolate SH5: 

Effect of different carbon sources:  

Different carbon sources i.e., maltose, 
fructose, lactose, sucrose, glucose and 
galactose were studied in the fungal mineral 
medium containing 1% of the examined 
carbon source. Lipase activity was measured 
as U/ml after 3 days at 28oC.  

Effect of different nitrogen sources: 

The effect of different nitrogen sources on 
enzyme production was investigated by 
replacing the source of nitrogen in fungal 
mineral medium containing 0.5% with 
different organic nitrogen source such as, beef 
extract, peptone, urea, yeast extract, casein and 
inorganic nitrogen source such as, ammonium 
sulphate and sodium nitrate. The lipase 
activity was determined after 3 days at 28oC. 

Effect of various mineral salts: 

Olive oil is a carbon source (1% v/v) and 
ammonium sulfate as a N-source as well as 
one of the mineral salts i.e. CaCl2, MgSo4, 
CuSo4, ZnSo4, MnSo4, FeSo4 or NaCl at 0.2% 
concentration were added to 1000 ml distilled 
water where the pH was adjust to 5.5. The 
mixture was then autoclaved and used for 
submerged cultivation of the fungal isolate 

http://www.ncbi.nlm.nih.gov/BLAST
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SH5 on a rotary shaker incubator at 150 rpm 
for 28oC for 3 days. Lipase activity and the 
total protein were determined (Lowry et al., 
1951) in culture filtrates and the specific lipase 
activity was calculated.  

Effect of pH values: 

To determine the optimum pH for lipase 
production by the tested fungal isolate SH5, 
the mineral medium was adjusted at different 
initial pH values i.e., 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 
and 10.0 and inoculated with the fungal spore 
inoculum. Cultures were incubated at the 
rotary shaker at 150 rpm and 28 oC for 3 days. 
The lipase activity and total protein content 
were determined in culture filtrates.  

Effect of incubation temperatures degree:     

The effect of different temperature on lipase 
production by the fungal isolate was studied 
by cultivation of the fungal isolate SH5, in the 
mineral medium at different incubation 
temperatures i.e., 20, 25, 30, 35, and 40 °C on 
the rotary shaker at 150 rpm where lipase 
activity and total protein were determined 
after 3 days. 

Effect of incubation periods: 

 The effect of incubation period on lipase 
enzymes production by selected fungal isolate 
SH5 was carried out by adding 1 ml of fungal 
inoculum in mineral medium and incubated 
for different periods 1, 2, 3, 4, 5 and 6 days at 
28 ºC. The lipase activity was determined after 
each incubation time. 

Lipase production using different oils 
sources:  

To evaluate the effect of different oils on the 
production of lipase by the fungal isolate SH5, 
cultures were grown in a medium with the 
addition of 1.0 % of either olive oil, mustard 
oil, castor oil, sesame oil, ginger oil or coconut 
oil (El-Batal et al., 2016). Cultures with different 
oils were incubated on a rotary shaker (150 
rpm) at 30 ºC for 3 days where lipase activities 
and total proteins were measured in the 
cultural filtrates. 

RESULTS AND DISCUSSIONS 

Isolation and purification of soil fungi:           

In this work, a total of 12 fungal isolates 
were isolated from the collected samples on 
Potato dextrose agar (PDA) containing 
Streptomycin. Previous investigations referred 
to the fact that oil seeds wastes, dairy product 
industries, soils contaminated with oils, and 
spoiled foods are among the habitats colonized 

with lipolytic fungi (Sharma, et al., 2001). Also, 
lipolytic fungi were isolated by (Choudhary, 
2017) from oil mill soil samples. Among these, 
selected positive lipolytic isolates were 
subjected to quantitative screening by 
titrimetric method.  

Screening fungal isolates for lipase 
production: 

The twelve isolates of filamentous fungi 
from the collected samples were subjected to 
screening on TBA medium. Ten isolates 
demonstrated a zone of lipolytic activities on 
TBA medium, indicating their extracellular 
lipase activities. Among these, the fungal 
isolate SH5 showed the largest clear zone 
diameter to colony diameter ratio, 2.33 mm 
(figure 1). The isolate SH5 was selected as a 
superior lipase producing isolate with the 
largest lipolytic hydrolysis zone diameter of 35 
mm. In a previous work by Sharma, et al., 
(2001) among the lipase-producing fungi, the 
genus Penicillium was the best producer, which 
is in agreement with the findings in our study. 
Colla et al., (2010) obsearved that the 
maximum lipolytic activities produced by the 
Penicillium used in submerged fermentation. 
Kumar et al., (2012) found that a lipolytic 
fungal strain was isolated from common city. 
Tthe fungal strains were garbage using 
tributyrin agar. Veerapagu, et al., (2014) stated 
that, the utilization of tributyrin agar medium 
for screening of lipase producers. 

Morphological identification of the lipolytic 
fungal isolate (SH5):  

 The morphological characteristics were 
studied to identify the selected fungal isolate 
SH5. The fungal isolate (SH5) colonies were 
irregular and yellow to green. The colony 
reversed yellow and entire margin. Fungal 
species such as Penicillum was considered to be 
the chief producers of lipase (Gilman, 1957& 
Wadia and Kumar, 2017). 

Molecular identification of the lipolytic 
isolate SH5: 

Fragments obtained from the sequenced 
ITS area were compared to available Genbank 
database sequences. Although results did not 
provide significant variation to distinguish 
between the sequences from Penicillium 
isolates under investigation and sequences 
from Genbank, ITS area showed strong 
evidence that our isolated fungus should be 
classified under Penicillium gender. 
Comparison between isolates under 
investigation and GenBank database sequences 
revealed 83.6% similarity, which highly 



Al-Azhar Journal of Agricultural Research V. (47) No. (1) June (2022) 68-78 El-Shall et al. 

72 
 

recommends that isolates under investigation 
affiliated with Penicellium citrinum (Fig. 2). 

Production of lipase by submerged 
fermentation: 

Data illustrated by Table (1) show lipase 
activities by the examined fungal Penicillium 
citrinum. The selected strain Penicillium 
citrinum (SH5) exhibited a lipase activity of 
13.50 U/ml with a specific activity of 24.91 
U/mg. This is in concordance with the 
previous findings by Shafei and Allam (2010) 
who recorded that Penicillium chrysogenum 
produced an extracellular lipase during 
growth on a medium containing olive oil as 
the sole carbon source. Jayaprakash and 
Ebenezer, (2012) Studied the production of an 
extracellular lipase from Penicillium citrinum 
using Submerged fermentation. Lakshmi and 
Ram (2021) showed the   Penicillium citrinum 
KU613360 maximum lipase production when 
grown in submerged fermentation. 

Optimization of lipase production by the 
examined strain Penicillium citrinum SH5 in 
submerged fermentation: 

Several chemical and physical factors are 
known to affect the production of lipase by 
selective strain SH5 of Penicillium citrinum in 
submerged fermentation process. The most 
notable among these are carbon sources, 
nitrogen sources, metal salts, pH and 
incubation temperature. Optimization of these 
parameters is one of the most important 
factors used for improving lipase production 
to meet the growing industrial demands. 

Carbon sources: 

As depicted in Table (2), the carbon source 
in the medium has considerably effect on the 
synthesis of lipolytic enzymes by selective 
strain Penicillium citrinum (SH5) in liquid 
culture. The fungal basal medium was 
supplemented with different carbon sources at 
1% concentration. Improved production of 
lipase by strain SH5 of Penicillium citrinum was 
achieved in the basal medium containing 
maltose as the sole carbon source with lipase 
activity, which reached 16.50 U/ml, followed 
by galactose, fructose, lactose and sucrose. 
Whereas minimum lipase production was 
achieved in the medium containing glucose 
i.e., 12.75 U/ml. The obtained results were in 
concordance with those obtained by Amrane et 
al., (2003) who detected little lipase activity 
when glucose was used as carbon source in 
submerged fermentation by Penicillium 
camembertii. Rehman et al., (2011) reported that 
the maltose in the growth medium enhanced 

lipase production by Penicillium notatum. 
Jayaprakash and Ebenezer, (2012) also 
reported forward lipase activity by Penicillium 
citrinum using sucrose as source of carbon. 

Nitrogen sources: 

Nitrogen sources play an important role in 
the biosynthesis of lipase by microorganisms 
(Dheeman et al., 2011). Both organic and 
inorganic nitrogen relieve catabolite repression 
and induce hydrolase synthesis. Inorganic 
nitrogen is rapidly consumed by 
microorganisms, while organic sources 
provide amino acids and growth factors. Data 
in Table (3) show that ammonium sulphate 
was the most appropriate nitrogen source for 
lipase production by Penicillium citrinum. As a 
result of using such N-source in the 
fermentation medium the examined strain 
Penicillium citrinum produced a maximum 
lipase activity of up to 11.25U/ml. followed by 
casein and beef extract as N-sources as well 
supported higher levels of affected by lipase 
production. This was in concordance with the 
findings by Amin and Bhatti, (2014) who 
demonstrated that ammonium sulfate induced 
lipase production in other Penicillium strains. 
Boratynski, et al., (2018) found that the 
Ammonium sulphate enhanced lipase by 
Penicillium camemberti. Lakshmi and Ram 
(2021) improved lipase activity by novel isolate 
of Penicillium citrinum when medium was 
supplemented with ammonium sulphate. 

Mineral salts: 

The effects of mineral salts were studied at 
initial concentration 0.2 %. Table (4) shows the 
effect of various metals on lipase productivity 
by the examined strain (SH5) of Penicillium 
citrinum . High production of lipase was 
recorded in the basal media containing; NaCl 
with lipase activity 10.05 U/ml, followed by 
ZnSo4, FeSo4, CaCl2, MgSo4 and MnSo4 which 
reached (8.25, 7.95,7.80,7.65 and 7.50 U/ml, 
respectively).  The obtained results were in 
agreement with those obtained by Mase et al., 
(1995) Who reported that lipase from 
Penicillium roqueforti strain displayed high 
tolerance toward NaCl. Bancerz et al., (2005) 
demonstrated that the Ca2+ and Mn2+ ions 
enhanced lipase production by Penicillium 
chrysogenum. Lakshmi and Ram (2021) 
improve lipase activity by Penicillium citrinum 
that was achieved in a medium containing 
Mn2+. 

PH values: 

The pH of the growth medium is an 
imperative factor, which greatly affects the 
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microbial growth and enzyme production 
during solid state fermentation. Each 
microorganism possesses a unique optimum 
pH, and a pH range for its growth and activity 
(Rehman et al., 2011). Data in Table (5) showed 
that the increased enzyme production by strain 
SH5 of Penicillium citrinum was observed at pH 
7.0 (13.50 U/ml), followed by pH 6.0 (12.90 
U/ml), pH 8.0 (12.30 U/ml) and pH 4.0 (11.25 
U/ml). Minimum production of the lipase 
enzymes was obtained in the basal medium 
with initial pH 10.0 which reached 8.25 U/ml. 
The results obtained were in agreement with 
those reported by Jayaprakash and Ebenezer, 
(2012) who reported that  the highest activity 
of lipase by Penicillium citrinum at pH 7.0. 
Lakshmi and Ram (2021) reported increased 
production of lipase by Penicillium citrinum 
when cultivated at pH 7.5. 

Incubation temperatures: 

The effect of the various incubation 
temperatures on the enzyme production of 
selective strain SH5 of Penicillium citrinum was 
studied to determine the optimum 
temperature for lipase production. The results 
in Table (6) showed the optimum temperature 
for lipase production by strain SH5 of 
Penicillium citrinum (7.60U/ml). They were 
obtained at 30 ºC followed by 25ºC  (6.45 
U/ml). The obtained results were in agreement 
with those obtained by Lima, et al., (2003) Who 
investigated production of lipase by Penicillium 
aurantiogriseum under different incubation 
temperatures (26-32 ºC). Lipase production 
was highest at 28-30 ºC. Bancerz et al., (2005) 
investigated lipase production by Penicillium 
chrysogenum at various incubation 
temperatures. Highest activity was obtained at 
28-30 °C. Jayaprakash and Ebenezer, (2012) 
reported that the highest activity of lipase was 
obtained when the culture of Penicillium 
citrinum was incubated at 35 °C. 

Different incubation periods: 

Lipase production by microbial strain was 
based on the specific growth rate; incubation 
time influences the growth rate of the culture 
and its enzyme synthesis ability. Results in 
Table (7) show the effect of varying incubation 
period on lipase productivity by strain (SH5) 
of Penicillium citrinum. The obtained results 
found that the rate of enzyme production 
significantly increased with the increase in the 
fermentation period, and reached its 
maximum activity after 3 days by strain (SH5) 
of Penicillium citrinum which were 9.30 U/ml. 
The incubation periods above and below the 
optimum incubation periods resulted in a 

significant inhibition of lipase production. 
These results were similar to the previous 
results reported by Maliszewska and 
Mastalerz (1992) who found that the highest 
activity of lipase at 4 days of incubation by a 
novel strain of Penicillium citrinum in 
submerged fermentation, followed by decrease 
in activity with the increase of incubation 
period. Gutarra, et al., (2009) reported that 
highest yield of lipase by Penicillium 
simplicissimum was when it was cultured in 
submerged fermentation for 3 days. 

Different oils sources:  

Microbial lipases are mostly inducible. 
Upon induction, they secrete extracellular 
enzymes into the surrounding environment. 
Such inducible extracellular lipases are 
produced in the presence of inducers such as 
fatty acids, oils, triacylglycerol, tween, bile 
salts and glycerol (Yang et al., 2005) although 
the requirement for sugar as a carbon source in 
addition to lipids varies with the 
microorganism. Inducers in the form of lipid 
substrates (olive oil, mustard oil, castor oil, 
sesame oil, ginger oil and coconut oil) were 
studied for their effects on lipase production 
by Penicillium citrinum (SH5). Our findings 
showed that in Table 8 olive oil induced 
highest lipase production when compared 
with other seeds oils by SH5 strain of 
Penicillium citrinum (9.00 U/ml). The results 
obtained were in concordance with those 
obtained by pervious investigators. Annibale et 
al., (2006) reported that the strain of Penicillium 
citrinum had maximum growth in effluent of 
the olive oil industry. Jayaprakash and 
Ebenezer, (2012) recorded that the maximum 
lipolytic activity was in the presence of olive 
oil by Penicillium citrinum. Zainab, et al., (2017) 
reported that olive oil is considered as the best 
inducer of lipase production.  

CONCLUSIONS:  

The strain SH5 of Penicillium citrinum has 
great potential for extracellular lipase 
production at initial pH of 7.0, maltose carbon 
source, ammonium sulphate nitrogen source, 
olive oil inducer, for 3 days at 30Co. This 
potential can be further enhanced several 
times through the use of above physical 
parameters at different condition. 
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Table 1: Lipase activity, total proteins and specific lipase activity by the strain SH5 of Penicillium 
citrinum in submerged fermentation. 

Lipase activity (U/ml) 13.500 

Total protein (mg/ml) 0.542 
Specific activity (U/mg) 24.910 
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Table 2: Lipase production by Penicillium citrinum (SH5) on different carbon sources 

Carbon sources 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
Glucose 12.75 0.831 15.34 

Galactose 15.30 0.399 38.35 
Fructose 14.70 0.424 34.67 
Maltose 16.50 0.383 43.08 
Sucrose 13.50 0.524 25.76 
Lactose 14.25 0.458 31.11 

Table 3: Lipase production by Penicillium citrinum SH5 on different nitrogen sources: 

Nitrogen sources 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
Ammonium sulphate 11.25 0.66 17.07 

Sodium nitrate 8.40 1.08 7.79 
Yeast extract 9.15 0.93 9.84 

Casein 11.10 0.77 14.40 
peptone 9.00 0.97 9.32 

Beef extract 10.05 0.76 13.29 
Urea 9.45 0.85 11.14 

Table 4: Lipase production by Penicillium citrinum SH5 on various mineral ions on the production of 
lipase 

Metal salts 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
NaCl 10.05 0.948 10.60 
Cacl2 7.80 0.895 8.72 

MgSo4 7.65 0.99 7.73 
MnSo4 7.50 1.394 5.38 
ZnSo4 8.25 0.856 9.64 
FeSo4 7.95 0.987 8.05 
CuSo4 6.00 1.186 5.06 

Table 5: Lipase production by Penicillium citrinum (SH5) at different pH values 

pH 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
4 11.25 1.008 11.16 
5 12.00 1.061 11.31 
6 12.90 0.862 14.97 
7 13.50 0.869 15.54 
8 12.30 1.028 11.96 
9 9.75 1.092 8.93 
10 8.25 1.200 6.88 

Table 6: Lipase production by Penicillium citrinum (SH5) at incubation temperatures 

Temperatures    Co 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
20 6.00 1.04 5.75 
25 6.45 0.89 7.24 
30 7.60 1.01 7.52 
35 6.30 1.02 6.16 
40 5.40 0.99 5.46 
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Table 7: Lipase production by Penicillium citrinum (SH5) at different incubation periods 

Incubation 
periods (days) 

Lipase activity 
(U/ml) 

Total protein 
(mg/ml) 

Specific activity 
(U/mg) 

1 6.00 1.15 5.22 
2 7.50 0.71 10.56 
3 9.30 0.54 17.22 
4 7.80 0.55 14.18 
5 7.50 0.80 9.38 
6 7.20 1.03 6.99 

Table 8: Lipase production by Penicillium citrinum (SH5) using different oils sources 

different Oils 
Lipase activity 

(U/ml) 
Total protein 

(mg/ml) 
Specific activity 

(U/mg) 
olive oil 9.00 0.60 14.98 

mustard oil 7.50 0.62 12.16 
castor oil 7.65 0.62 12.28 

sesame oil 8.25 0.60 13.82 
ginger oil 7.05 0.67 10.49 

coconut oil 7.50 0.62 12.20 

 

Figure 1: Screening fungal isolates for lipase enzyme production on TBA medium 
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Figure 2: Dendrogram generated using Un- weighted pair group method with arithmetic average 
(UPGMA) analysis showing relationships Penicillium citrinum strain using ITS. 
 

نتاج إلليبزي خارجيا بوإسطة   إملعزول حمليا  Penicillium citrinumإ 

   1  حسن هدإية إلس باعى   ,2  محمد عبد إلعلمي عل   ,1  عادل عبدإلفتاح شكرى   , ,* 1  هاىن ساىم إلشال 

 مص   ،ابلقاهرة إلأزهرجامعة  ،لكية إلزرإعة ،قسم إلنبات إلزرإعى 1
 مص  ،إجلزية،جامعة إلقاهرة ،لكية إلزرإعة إمليكروبيولوىج،قسم  2

  hanyelshall63.el@azhar.edu.eg: إلرئييس للباحث إل لكرتوين إلربيد*

   :إلعرب إمللخص  

نزمي إلليبزي  عل إلعزلت إلفطريــــــة  قدرة هتدف هذه إدلرإسة إىل إلكشف عن  نتاج إ     Tributyrinإحملتوى عل مادة  إلغذإيئإلوسط  ابس تخدإمإ 

نزمي   إلظروف إملثل فضل وأأظهرت درإسةإلأ  إل نزميي نشاط إل  ذإت   Penicillium citrinum إلتابعة ل  SH5 إلفط سالل  مت إختيار حيث  ل نتاج إ 

 إخملتلفة فرتإت إلتحضني( -إحملفزإت  -درجة حرإرة إلتحضني  -إلهيدروجيينإلرمق  -مالح إملعدنية إلأ  -مصادر إلنرتوجني  –)مصادر إلكربون  إلليبزي

نتاج ل نزمي إلليبزي يكون  ظهرت إلنتاجئ أأ وقد  Penicillium  citrinum إلتابعة ل   SH5 للسالل  ضافةأأن أأقىص إ  للكربون   إ  صدر باعتباره ك  إملالتوز اب 

إس تخدإم زيت إلزيتون  مع و  7 هيدروجيين م ورمق  30oفرتة حتضني ثالثة أأايم عل درجة حرإرة  عل كربيتات إلأمونيوم مكصدر للنيرتوجني و  إس تخدإم مع و 

نزمي إلليبزي.كأفضل  نتاج إ   حمفز ل 

 . بنيسليوم سرتيمن  ,إلتخمر , إلظروف إملثل ,الانزميات إخلارجية ,إلليبزي  إللكامت الاسرتشادية: 


