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This study aimed at isolation, screening and characterization of indigenous L-asparaginase producing 
bacteria from Egyptian agricultural soils. Several soil bacterial isolates were screened, and plate 
assayed for their abilities to produce, biotechnological and environmental important enzyme, L-
asparaginase. Nine isolates belong to seven genera were proven to produce L-asparaginase i.e. 
Escherichia (FS-2), Pectobacterium (FS-4), Pseudomonas (FS-6 and GS-2), Bacillus (FS-7 and GS-4), 
Aeromonas (GS-3), Proteus (GS-5) and Serratia (GS-7). The most potent L-asparaginase producing 
isolates, Pectobacterium (FS-4) and Serratia (GS-7), were identified as P. carotovorum and S. 
marcescens following biochemical (BIOLOG) and molecular based methods with GeneBank accession 
numbers of MG808385 and MG808384, respectively. The optimization of enzyme productivity results 
under submerged fermentation conditions indicated that, lactose and ammonium nitrate as C and N 
sources, pH 7 and incubating temperature at 35 ºC were the optimum for P. carotovorum. Furthermore, 
S. marcescens was optimized utilizing sucrose and asparagine as C and N sources, respectively, pH 7.5 
and 30 ºC for incubation. Optimized growth parameters improved L–asparaginase activities by 7.51% 
and 23.19% for P. carotovorum and S. marcescens, respectively. Partially purified L–asparaginase 
produced from P. carotovorum and S. marcescens at optimized conditions displayed molecular weights 
of approximately 34 and 40 kDa, respectively. Many environmental, medical and industrial bioprocesses 
could benefits from the isolated L–asparaginase producing bacteria as well as the purified enzyme. 
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INTRODUCTION 

Soil is considered as the richest microbial 
habitat on the Earth. The bacterial population 
surpasses all other microbial groups in soil 
ecosystem. The importance of soil bacteria relies 
on its vital roles in the environmental processes 
including N-fixation, nutrient cycling (Prashar et 
al., 2014; Eida et al., 2013), plant growth 
promoting, degradation of pollutants e.g. 
pesticides and toxic dyes (Abou-Shanab et al., 
2012; Darwesh et al., 2014; Hoballah et al., 2014), 
oxidation and reduction, organic matter 
transformation (Eida et al. 2012) …etc. Bacteria 

play its vital role in soil through production and 
release of several important enzymes (Bhat et al., 
2015; Eida et al., 2011). Additionally, soil bacteria 
have been focused for biotechnological and 
industrial applications according to its vast 
diversity and important functions. Based on 
above, soil microbes have been utilized for 
initiating bioprocesses for industrial and 
commercial activates (Nikel, 2016).    

Microbial enzymes are well recognized as 
essential metabolic catalysts which utilized to 
enhance different environmental, medical and 
industrial bioprocesses (Darwesh et al., 2018; 
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Hasanin et al., 2018). The applications of 
enzymes extended to biofuels, animal feed and 
personal care, among others. The demand on 
industrial and pharmaceutical enzymes is 
continuously raised motivated by a mounting 
demand for sustainable and economically 
competitive solutions for specific problems 
(Demain and Adrio, 2008).  

L-asparaginase (L-asparaginase, EC 3.5.1.1) 
is a critical enzyme of medical importance as an 
anti-cancer agent, as anti-microbial agent, 
treatment of infectious diseases, autoimmune 
diseases and many other medical relevance 
applications. A wide interest recently focused on 
asparaginase to be used in food industry to 
prevent or reduce the formation of the human 
carcinogenic acrylamide during heat treatments of 
starchy foods (Zuo et al., 2015; Cachumba et al., 
2016). Currently, L-asparaginase represents a 
40% of the overall global enzymes demand (Vimal 
and Kumar, 2017).  

Asparaginase could be divided into two main 
groups, Microbial-type and plant-type (Moreno-
Enríquez et al., 2012). Asparaginase types 
(periplasmic asparaginase, extracellular 
asparaginase, intracellular asparaginase, and 
glutaminase-asparaginase) were produced 
significantly, cost-effectively and eco-friendly by 
various microorganisms (Cedar and Schwartz, 
1967; Hüser et al., 1999; Krishnapura et al., 
2016). Numerous kinds of microorganisms are 
known to produce asparaginase including 
bacteria, actinomycetes, yeast and fungi. The 
major asparaginase producing bacteria include E. 
coli, S. marcescens, E. aerogenes, Pseudomonas 
aeruginosa, B. circulans, and Pectobacterium 
carotovorum. When the most important 
actinomycetes are Streptomyces albidoflavus and 
Streptomyces gulbargensis, the key producing 
fungi are Fusarium, Aspergillus terreus, 
Aspergillus tamarii, Aspergillus niger, Penicillium 
and Cladosporium sp. (Krishnapura et al., 2016). 

Respecting to the pharmaceutical, 
environmental and industrial importance of L-
asparaginase, the current study aimed at isolation 
and identification of asparaginase producing 
bacteria from Egyptian agricultural soils. 
Asparaginase production, characterization and 
optimization by the most potent bacterial isolates 
were also evaluated.    
 
MATERIALS AND METHODS 

Screening and isolation of L-asparaginase 
producing bacteria  

For bacterial isolation, two rhizosphere soil 
samples (10-30 cm depth) were collected from the 
garden of National Research Centre (Garden Soil, 
GS) and from potato’s farm (Farm Soil, FS) 
located in Giza governorate. The samples were 
collected under aseptic conditions in sterile plastic 
bags and immediately transferred to lab for 
bacterial isolation.  

The 10-fold dilution method was followed for 
isolation of L-asparaginase producing bacteria on 
Modified Brain heart infusion agar medium (mBHI) 
containing (g/l): Brain extract, 7.8; Dextrose, 2.0; 
Asparagine, 5.0; Na2HPO4, 2.5; Heart extract, 9.7; 
Protease peptone, 10.0; KH2PO4, 3.0; NaCl, 5.0; 
MgSO2, 2.0; CaCl2, 1.0; Agar, 15 was utilized 
(Atlas, 2010). A 0.1 ml from 10-4 – 10-8 dilutions 
was spread on mBHI plates containing 5 µg / ml of 
nystatin as antifungal agent. The inoculated plates 
were incubated at 37 ºC for 48 h. Developed 
bacterial colonies were picked up in new plates, 
purified and maintained on nutrient agar slants at 
4̊ C and re-cultured periodically for further studies. 

Qualitative and Semi-quantitative screening of 
L-asparaginase producing bacteria  

All bacterial isolates were screened for L-
asparaginase production ability using plate assay 
method according to Gulati et al. (1997) with slight 
modifications. Briefly; cultures of isolated bacteria 
(24 h old on nutrient agar) were inoculated onto 
the surface of mBHI agar plates supplemented 
with 0.09% phenol red (prepared in ethanol) as 
pH indicator. The plates were incubated at 37 ºC 
for 48 h. Colonies surrounded with pink zones 
were considered as L-asparaginase producer and 
selected for further Simi-quantitative screening.  

The semi-quantitative screening for L-
asparaginase producing bacteria was preformed 
according to Kaur and Saxena (2014) following 
the agar well diffusion method with some 
modifications. In brief; the selected isolates were 
cultivated in asparagine brain heart infusion broth 
medium for 24 h. A 50 μl from each culture was 
pipetted into a well (5 mm in diameter) that 
centralized in asparagine brain heart infusion agar 
plates. All isolates were examined in triplicates. A 
control treatment received a 50 μl of un-inoculated 
media was running in parallel with inoculated 
plates. All plates (including control) were 
incubated at 37 ºC for 24 h, and then observed for 
the formation of pink zone around the wells. The 
diameter of formed pink zone was recorded as 
indication for L-asparaginase production level. 
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The isolates with higher pink zone were selected 
for identification, characterization and 
optimization.  

Identification of the most potent L-
asparaginase producing bacterial isolates 

Based on the previous screening, the most 
potent isolates were subjected to primary 
identification according to Bergey’s Manual of 
Systematic Bacteriology (Holt et al., 1994). These 
organisms were identified on the basis of 
morphological and biochemical characters. 
Further biochemical characterization of the 
selected isolates was carried out using Biolog 
System and GEN III MicroPlate (Biolog, Inc., 
Hayward, USA) according to manufacturer 
manual.  

The results of morphological and biochemical 
identification of selected isolates was confirmed 
through molecular and phylogenetic methods. The 
genomic DNA was extracted from the most potent 
L-asparaginase producing isolates and the 16S 
rRNA gene from each was amplified by PCR 
using a Bio-Rad T100 thermal cycler (Bio-
Rad Laboratories, CA, USA) as previously 
described (Barakat et al., 2015; Barakat et al., 
2017). The PCR products were purified using a 
QIAquick PCR purification Kit (Qiagen, USA). The 
purified 16S rRNA fragments were analyzed by 
agarose gel electrophoresis and visualized using 
UV-transilluminator (Kheiralla et al., 2016). 

Sequencing of the amplified 16S rRNA 
fragments were perform using a BigDyeR 
Terminator v3.1 Cycle Sequencing Kit (Applied 
Biosystems, Carlsbad, CA, USA) on an Applied 
Biosystems 3730xl DNA Analyzer. Similarities of 
the bacterial nucleotide sequences with other 
known sequences were examined by 
comparisons with the National Center for 
Biotechnology Information (NCBI) database for 
reference and type strains using the BLASTN 
program (https://blast.ncbi.nlm.nih.gov/Blast.cgi). 
A phylogenetic tree based on partial 16S rRNA 
sequences was constructed using the neighbor-
joining method contained within the Clustal X 
program (Thompson et al., 1997) and MEGA6 
software (Tamura et al., 2007). The obtained 
sequences were submitted to GenBank (NCBI). 

L-asparaginase production by the most 
efficient isolates in submerged fermentation 
system 

The most potent L-asparaginase producing 
isolates were grown under submerged 
fermentation condition for L-asparaginase 

production. From each isolate, a loopful was 
inoculated into 250 ml conical flask containing 50 
ml of sterilized BHI-Broth with 1% asparagine at 
pH 7.0. Un-inoculated control flask was incubated 
under the same conditions with inoculated ones 
on an orbital incubator shaker at 37 ◦C for 24 h at 
120 rpm. Bacterial cells were removed by 
centrifugation at 10.000 rpm for 10 min at 4 ºC. 
Cells-free cultural supernatants were utilized to 
determine the total protein content as well as 
enzyme activity and specific enzyme activity.  

L-asparaginase and protein activity assay  
L-asparaginase activity was determined in the 

cultural supernatants of selected bacterial isolates 
according to the method described by Ren et al., 
(2010). Protein concentration was measured 
using the Lowry method with Bovine Serum 
Albumin as the standard (Lowry et al., 1951). One 
unit of L-asparaginase activity is defined as that 
amount of enzyme which catalyzes the formation 
of 1μm of ammonia per min under the conditions 
of the assay while specific activity of L-
asparaginase is defined as the units of enzyme 
per milligram protein (Bansal et al., 2010; Yano et 
al., 2008). All assays were carried out in 
triplicates. 

Optimization of Enzyme production 
The optimum growth conditions for 

maximizing L-asparaginase production by the 
most potent producing isolates were determined 
in liquid cultures. The tested strains were 
inoculated into 250 ml Erlenmeyer conical flasks 
containing 100 ml of the production medium and 
incubated for 24 h. Cultivation was performed on 
different carbon (glucose, sucrose, maltose and 
lactose at 1% w/v) and nitrogen sources (Yeast 
extract, malt extract and ammonium nitrate at 1 % 
w/v) with different initial pH values (ranged from 
6.5 to 8.0) and different incubation temperatures 
(ranged between 25 and 40 °C). After incubation, 
the cultures were centrifuged, and the supernatant 
was analyzed for L-asparaginase activity as 
described above. 

Partial purification and characterization of 
bacterial L- asparaginase enzyme 

After optimization of growth conditions, the 
most potent L-asparaginase producing isolates 
were cultivated on mBHI medium for 24 h at 120 
rpm under their individual optimum enzyme 
production conditions (from the last experiment). 

The culture filtrates (containing crude 
enzyme) from the two chosen bacterial isolates 
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were centrifuged at 8000 rpm for 10 min at 4 ºC to 
remove cells. Appropriate volume of crude 
enzyme sources (cultural supernatant) were 
mixed with four volumes of ice-cold acetone and 
incubated with constant stirring at 4 ºC. The 
precipitated proteins were centrifuged and air 
dried then dissolved in minimal volume of 50 mM 
Tris-HCl (pH 8.6). L-asparaginase activity and 
protein concentration were determined as 
previously mentioned while the molecular weight 
of the protein was determined by SDS-PAGE as 
described by Darwesh et al., (2015). 
 
RESULTS AND DISCUSSION 

Agricultural soil-inhabiting bacteria are 
recognized as noticeable option for recent 
biotechnological purposes according to their 
enormous applications (Daniel, 2004). L-
asparaginase that improves the hydrolysis of 
amino acid L-asparagine to L-aspartate and 
ammonia is fit to a cluster of homologous 
amidohydrolases. This enzyme produced by some 
microbial sources such as bacteria. As anti-cancer 
and food additive, the current demand on L-
asparaginase is vastly increased. This enzymatic 
approach for cancer therapy seems to be very 
promising since numerous enzymes have 
confirmed to be active against various types of 
cancers. This approach is one of the most eco-
friendly treatments for cancer cells, especially 
hydrolyses enzymes such as L-asparaginase and 
L-glutaminase. The main objective of this study 
was to obtain L-asparaginase producing bacterial 
strains from Egyptian environment. Optimization 
of growth conditions for enzyme production from 
selected isolates were also considered in this 
work. 

Isolation and primary screening of L-
asparaginase producing bacteria 

Two soil samples were collected from different 
rhizosphere habitats i.e. garden (GS) and farm 
soils (FS) and were used to isolate bacteria 
capable of producing L-asparaginase enzyme. 
The total bacterial count were 6 x 106 cfu/ml and 
11 x 106 cfu/ml for FS and GS samples, 
respectively after sub-culturing on modified BHI 
agar media. From both soil samples, 9 
morphologically different isolates were found to 
produce pink color around bacterial colonies 
indicating the ability to produce L-asparaginase. 
The variation in color intensity surrounding the 
colonies was noticeable among different isolates. 
Several microbial groups generally inhabit soil 
ecosystem. However, the predominance of the L-

asparaginase producing bacteria in different soils 
was previously reported (Shukla et al., 2014; El-
Naggar et al., 2015; Devi et al., 2016).  

After purification of preliminarily selected 
isolates, the capability of each isolate to produce 
L-asparaginase was assayed semi-quantitatively. 
Plate diffusion agar method was followed to detect 
the ability bacteria to change cultural pH from 
acidic to alkaline due to degradation of 
asparagine. In the presence of phenol red as pH 
indicator, producing pink zones around the wells 
and their diameters were correlated to L-
asparaginase activity (Fig. 1). The results 
indicated a higher activity for garden soil isolates 
(GS-2, GS-4 and GS-7) compared to farm soil 
isolates (FS-4, FS-6 and FS-7). Among the 9 
positive L-asparaginase producing isolates, FS-4 
and GS-7 displayed the highest activity expressed 
as larger pink zones (5.2 and 4.5 cm, 
respectively). However, GS-2, GS-4, FS-6 and 
FS-7 isolates showed moderate activity with pink 
zones diameter ranged from 4.0 and 3.4 cm, while 
the lowest activities were recorded for GS-3, FS-2 
and GS-5 isolates (3.0, 2.6 and 2.3 cm, 
respectively). Figure (2) shows the pink zones that 
formed around the wells containing the most 
potent L-asparaginase producing isolates from 
each isolation source (FS-4 and GS-7). All 
isolated bacteria displayed a high asparaginase 
activity. Gulati et al., (1997) indicated the 0.9 cm 
as a diameter of hydrolysis zone surrounding L-
asparaginase producing bacterial isolates. In 
addition, the activity zone of L-asparaginase plate 
assay was measured to range from 0.8-1.3 cm for 
soil bacterial isolates (Devi and Ramanjaneyulu, 
2016). In accordance with our results, Wakil and 
Adelegan (2015) found that L-asparaginase 
hydrolysis zone recorded for soil bacteria ranged 
from 3-5 cm.    

Morphological and Biochemical 
characteristics of L-asparaginase producing 
bacterial isolates 

All L-asparaginase producing isolates were 
preliminary identified depending on their 
morphological and biochemical characteristics. 
The preliminary identification classifies the 
isolates as following: Escherichia (FS-2), 
Pectobacterium (FS-4), Pseudomonas (FS-6 and 
GS-2), Bacillus (FS-7 and GS-4), Aeromonas 
(GS-3), Proteus (GS-5) and Serratia (GS-7).  

The L-asparaginase has been known to be 
produced by several bacterial genera including 
Escherichia, Pectobacterium, Pseudomonas, 
Bacillus, Aeromonas, Proteus and Serratia 
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(Izadpanah et al., 2018; Bhagat et al., 2016; 
Cachumba et al., 2016 Kuwabara et al., 2015). 

 
 

 
 

Figure (1). Screening the L-asparaginase production abilities of preliminary selected bacterial 
isolates. Column show the mean diameter of the pink color zone surrounding the wells containing 

cultural supernatant of selected isolates. The error bars represent ±sd. 
 
 

 
Figure (2). Zone of pink color performed around the wells containing cultural supernatant of 

selected isolates indicating their L-asparaginase production abilities. 

Biochemical and molecular identification of 
the most potent L-asparaginase producing 
isolates 

The most potent isolates that showed high L-
asparaginase productivity (FS-4 and GS-7) were 
identified using the BIOLOG System. The 
MicroPlate “Metabolic finger print” displayed a 
high probability that FS-4 and GS-7 could be 
identified as P. carotovorum and S. marcescens, 
respectively, when compare the results with the 
Biolog MicroLog database. These results were 
confirmed using molecular characterization (16S 
rRNA gene analysis).  
The results of NCBI GenBank BLASTn search as 

well as the phylogenetic tree (Fig. 3) created 
based on the similarity of partial sequences 16S 
rRNA genes indicated that the most effective L-
asparaginase producing isolated could be 
identified same as formerly obtained via BIOLOG 
system. The nucleotide alignment and distance 
matrix showed high similarity value (99 %) with P. 
carotovorum and S. marcescens for FS-4 and GS-
7, respectively. These sequences of the selected 
strains were deposited in the GeneBank under 
accession numbers MG808385 and MG808384. 

As previously shown, the most potent L-
asparaginase producing isolates were identified 
as P. carotovorum (FS-4) and S. marcescens 
(GS-7) by the mean of biochemical and molecular 
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based methods. These strains have been 
recognized as efficient L-asparaginase producers 

(Ghosh et al., 2013; Kumar et al., 2016).  

 
 

Figure (3). Phylogenetic tree based on the on the relationship among the 16S rRNA gene 
sequences of P. carotovorum OS6 and S. marcescens OS7 strains with sequences available in the 

GenBank. Scale bar represents the number of substitution per nucleotide position. 

Optimization for L-asparaginase production by 
P. carotovorum and S. marcescens strains 

Several cultivation conditions were adapted to 
enhance the microbial production of L-
asparaginase by the selected bacterial isolates 
i.e. P. carotovorum and S. marcescens. These 
environmental conditions included; incubation 
temperatures, pH, carbon and nitrogen source. 

Effects of incubation temperature and medium 
pH on L-asparaginase production 

Temperature is one of the important process 
parameters for the enzyme production and plays 
an important role in microbial growth and 
production of microbial byproducts including 
enzyme. The effects of incubation temperatures 
on L-asparaginase production by P. carotovorum 
and S. marcescens strains were investigated. The 
bacterial strains were incubated at 4 different 

temperatures (25, 30, 35 and 40 ᵒC). Results of L-
asparaginase productivities were illustrated in 
Figure (4a). Although the finding of Kumar et al. 
(2009) that indicated that 40 ºC as optimal 
incubation temperature for producing L-
asparaginase by P. carotovorum, 35 ºC was 
recorded as the ideal temperature for recently 
isolated strain from Egyptian soil (4.494 Uml-1). In 
accordance with our results, Ghosh et al., (2013) 
reported the 30º C as optimum temperature for L-
asparaginase production by S. marcescens under 
current study condition (4.503 Uml-1). Several 
reports recommended 30 to 37 ᵒC as optimum 
temperature range for L-asparaginase production 
and it could be varied from one isolate to another 
(Erva et al., 2017; Ghosh et al., 2013; Kamble et 
al., 2006). 

Consistent with Sanjay et al., (2017), pH value 
of culture medium plays an essential role for 
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improving L-asparaginase production efficacy. 
The influence of four initial medium pH values 
(6.5, 7.0, 7.5 and 8.0) on L-asparaginase 
production by P. carotovorum and S. marcescens 
isolates were studied. According to our results 
both potent bacterial isolates produced higher L- 
asparaginase at neutral pH as indicated by the 
activity measured in culture media at different pH 
values. Even though the highest (2.95 Uml-1) L-
asparaginase production by P. carotovorum was 
displayed at pH 8-9 (Erva et al. 2017; Kumar et 
al., 2011), the local isolate produced a higher L-
asparaginase (4.497 Uml-1) at pH 7. On the other 
hand, L-asparaginase production by S. 
marcescens strain was peaked (4.443) at pH 7.5 
in agreement with the results of Ghosh et al., 
(2013). The results exhibited that changing pH 
value from neutral zone (7-7.5) to acidity or 
alkalinity decreased L-asparaginase production by 
both selected isolates (Fig.4b).  

Effect of carbon and nitrogen sources on L-
asparaginase production 

The nutritional requirements and culture 
conditions are critical for the biosynthesis of L-
asparaginase and it varies from one 
microorganism to another. Four carbon sources 
namely; glucose, sucrose, maltose and lactose 
were applied to enhance L-asparaginase 
production by P. carotovorum and S. marcescens 
isolates. In agreement with the results of Erva et 
al., (2017), lactose was the best carbon source for 
L-asparaginase production by P. carotovorum 
(4.802 Uml-1) as shown in Figure (5a). Although 
Venil and Lakshmanaperumalsamy (2009) 
reported the higher production of L-asparaginase 
using galactose and lactose, the locally isolated S. 
marcescens strain sowed better performance 
(5.006 Uml-1) utilizing sucrose as a carbon source 
(Fig.5a). Additionally, Venil et al., (2009) 
recommended sucrose as the most efficient 
carbon source for producing L-asparaginase by S. 
marcescens. They indicated that sucrose as an 
inexhaustible carbon source and its role in 
enzyme stabilization could explain its efficacy in L-
asparaginase production.  

Nitrogen is the second affecting nutritional 
factor on microbial growth, performance and 
enzyme production (Mc Tigue et al., 1994). 
Asparagine as the main nitrogen source was 
replaced by yeast extract, ammonium nitrate and 
malt extract to study the influence of nitrogen 

source on production of L-asparaginase by P. 
carotovorum and S. marcescens isolates. Results 
presented in Figure (5b) revealed that the best 
nitrogen source was ammonium nitrate for P. 
carotovorum (4.839 Uml-1), while application of 
asparagine relatively enhanced L-asparaginase 
by S. marcescens (4.238 Uml-1) under optimized 
conditions. The results indicated that influence of 
carbon and nitrogen source on L-asparaginase 
production is isolate-depended.       

Production of L-asparaginase by P. 
carotovorum and S. marcescens isolates 
before and after optimization  

The most potent L-asparaginase producing 
bacterial isolates P. carotovorum and S. 
marcescens, were cultured on modified BHI liquid 
medium. Activities of produced L-asparaginase 
enzyme from normal and optimized cultivation 
conditions were evaluated. The Enzyme activities 
in pre-optimized cultivation conditions were 4.497 
Uml-1 and 4.238 Uml-1 for P. carotovorum and S. 
marcescens, respectively. However, the specific 
activities were found to be 6.424 Uml-1 and 8.476 
Uml-1 for P. carotovorum and S. marcescens, 
respectively (Fig. 6 a & b). 

Optimization of culture conditions for L-
asparaginase production both in batch and 
continuous fermentation is critical step to improve 
its productivity. Production of this enzyme 
depends on various parameters like concentration 
of carbon and nitrogen sources, pH of culture 
medium, temperature, fermentation time and 
oxygen transfer rate…etc. L-asparaginase 
enzyme was produced by P. carotovorum and S. 
marcescens isolates under optimum conditions for 
each bacterium.  

The results showed variation in produced L-
asparaginase at the optimum condition between 
the tested bacterial isolates compared to the 
original condition (Fig. 6 a). Results clearly 
showed increase in production of L-asparaginase 
by both P. Carotovorum (4.835 Uml-1) and S. 
marcescens (5.221 Uml-1) isolates and the 
specific activity was reached to 6.9 and 10.4 Uml-1 
with P. carotovorum and S. marcescens, 
respectively. Optimization growth of growth 
parameters improved L–asparaginase activity by 
7.51% and 23.19% for P. carotovorum and S. 
marcescens, respectively (Fig. 6 b). 

 



Darwesh, et al.,                                            L-asparaginase producing bacteria inhabiting Agricultural soils                                                                                   

 

    Bioscience Research, 2018 volume 15(3): 2802-2812                                            2809 

 

 
Figure (4). L-asparaginase production by P. carotovorum and S. marcescens isolates under 
different incubation temperatures (a) and medium pH values (b). Error bars represent ±sd. 

 

 
Figure (5). L-asparaginase production by P. carotovorum and S. marcescens isolates under 

different carbon (a) and nitrogen (b) sources. Error bars represent ±sd.
  

 
Figure (6). L-asparaginase activities (a) and specific activities (b) by P. carotovorum and S. 

marcescens before and after optimization. Error bars represent ±sd. 
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Characterization of L- asparaginase enzyme 
from P. carotovorum and S. marcescens 

L-asparaginase purity and molecular weight 
was confirmed by the SDS–PAGE. The obtained 
results exhibited that the molecular weight of the 
partially purified L-asparaginase was 
approximately 34 and 40 kDa for P. carotovorum 
and S. marcescens, respectively. Purified L-
asparaginase displayed molecular weight of 33.5 
kDa for Erwinia carotovora (recently known as P. 
carotovorum) in agreement with the results of 
Kamble et al., (2006). Although the reports 
indicating higher molecular weight (171-180 kDa) 
for S. marcescens (Boyd and Phillips, 1971; 
Michalska et al., 2006), the present results 
reported that P. carotovorum and S. marcescens 
locally isolated strains from Egyptian soils 
produced L-asparaginase with relatively low 
molecular mass (~ 40 kDa).         

CONCLUSION 
The current study could conclude that L-

asparaginase producing bacterial would be 
isolated from different agricultural rhizosphere 
soils. P. carotovorum and S. marcescens are 
considered as efficient L-asparaginase producing 
bacteria locally isolated from Egyptian agricultural 
soils. Optimization of cultural nutrients and growth 
condition exhibit that influence of pH, temperature, 
carbon and nitrogen source on L-asparaginase 
production were strain dependent. The L-
asparaginase activity of both P. Carotovorum and 
S. marcescens strains reached 4.835 Uml-1 and 
5.221 Uml-1 after optimization with average 
increase of 7.51% and 23.19% for P. carotovorum 
and S. marcescens, respectively. These isolates 
could be promising sources for microbial L-
asparaginase production which needed in this 
regards.    
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