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Abstract
In the current study,32 isolates belong-

ing to the bacteria Acinetobacter baumannii 
were isolated. It was diagnosed using sever-
al diagnostic methods, including microscopic, 
biochemical, culture and VITIK 2. Its ability to 
produce the L-asparaginase was also studied, 
and the optimal conditions for production were 
studied, where lactose was the best carbon 
source, casein the best nitrogen source, tem-
perature 37, pH 8, and the incubation period 
was 24 hours, the best incubation period. The 
enzyme was also purified by ammonium sulfate 
precipitation, ion exchange chromatography, 
and gel filtration chromatography. High enzyme 
activity (0.85 Unit/ ml) and specific activity (4.25 
U/mg. protein) were obtained in 70% ration sat-
uration of ammonium sulphate After elution step 
in Gel filtration chromatography one peak was 
obtained and the activity of L-asparaginase was 
entirely associated with this peak. The L-aspar-
aginase was purified from A. boumamanni us-
ing Sephadex G-150 as third step of purification 
with specific activity 13.7 U/ mg. 
Key words: A. boumamanni, chromatography, 
L-asparaginase
Introduction
L-asparaginase is an amidohydrolase (EC 
3.5.1.1), one of the amidase group enzymes 
catalyzing L-asparagine to aspartic acid with 
ammonia(1). this property confers several in-

dustrial and therapeutic use (2).Bacteria are 
the most convenient source for the production 
of enzyme(3,4).The Major application of L-As-
paraginase lies in chemotherapeutics for the 
treatment of lymphoproliferative and lymphoma 
diseases and more specifically, Acute Lympho-
blastic Leukemia (ALL) which is the most caus-
es of death among children worldwide (5).The 
anti-proliferative property of L-asparaginase 
makes it extremely desirable drug against can-
cer(6).Apart from ALL and lymphoma diseas-
es, L-asparaginase has proven to be effective 
against various other forms of cancers –ovarian, 
lung, pancreatic, breast and anti-colon cancer 
being among them (7). Biological fluids or extra-
cellular environments are sources of asparag-
ine that is essential for cellular protein synthesis 
and thus for cell proliferation and survival. More-
over, normal cells express the activity of l-as-
paragine synthetase, which can be upregulated 
in response to asparagine depletion. In contrast 
to normal cells, malignant cells lack asparagine 
synthase activity that disables de novo synthe-
sis of l-asparagine by different cancer cells and 
makes them susceptible to asparagine deficien-
cy .Recently, there has been renewed interest 
in metabolic therapies for cancer including ami-
no acid deprivation. l-Asparaginase (l-ASNase) 
is the basis of contemporary protocols used in 
the treatment of pediatric acute lymphoblastic 
leukemia (ALL) and non-Hodgkin lymphomas. 
Whereas l-ASNase has been used very suc-
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cessfully for over 40 years, the therapy is not 
free of drawbacks. Recorded side effects in-
clude pancreatitis, liver dysfunction, allergic re-
actions(8 ). Acinetobacter baumannii has been 
described as an important pathogenic bacterial 
species responsible for hospital-acquired in-
fections (9,10) that can cause health problems 
when it is highly resistant to antibiotics (11).
Several recent studies have shown that aspar-
aginase enzyme extracted from Acinetobacter 
baumannii may possess different immunomod-
ulatory properties, reduce the likelihood of aller-
gic reactions and be more stable under certain 
conditions. Therefore, this type of clinical isola-
tion has been highlighted.
Materials and Methods
Methodology 

In this study a total of 140 specimens 
were collected from the burns, wounds and 
UTI from patients who referred to AL-Rama-
di Teaching hospital in Ramadi City during the 
period from 1/4/2022 to 1/7/2022. These includ-
ed 50 swabs from burn patients, 50 swabs of 
wound infections 40 samples from urinary tract 
infections (UTI) patients for both sexes of differ-
ent ages. Samples inoculated immediately on 
blood agar, MacConkey agar and , chocolate 
agar then incubated at 37°C for overnight aer-
obically (12) . The isolates were examined for 
their shape, size, color, pigments, and hemolyt-
ic activity. Isolates were diagnosed by morpho-
logical, cultural and biochemical characteristic 
and confirmed by VITIK-2 and molecular confir-
mation (16S rRNA sequencing). These isolates 
were cultured in different media with one vari-
able factor to study the optimum requirement of 
bacteria to get the optimum production of L-As-
paraginase enzyme. After enzyme optimization 
the enzyme was extracted and partial purified 
by precipitation by Ammonium sulphate and Ion 
exchange and gel filtration chromatography. 
Results and Discussion

In this study, 32 strains was diagnosed 
as Acinetobacter baumannii by Cultural, Micro-
scopic and Biochemical characteristic then con-
firmed diagnosis by VITIK II and16S rRNA .

Optimization of L-Asparaginase enzyme
Different sources of carbon (Starch, 

Maltose, Lactose, Sucrose and Glucose) were 
used to determine the optimum carbon sourc-
es for enzyme production by bacteria. Results 
showed that the optimum source of carbon was 
Lactose followed by Sucrose and Maltose. As 
shown in figure.1A. These results agree with 
(13,14) they found that Lactose is the best car-
bon source for L-Asparaginase production. It 
is known that bacteria use first carbon source 
that they have enzymes to degrade that source, 
or they produce new or induced hydrolysis 
enzymes for the purpose of using the carbon 
source present in the growth medium.

Different nitrogen sources (Casein,-
Yeast extract, meet extract, Peptone and Tryp-
tone) the Casein was the optimum nitrogen 
source for enzyme production as shown in fig-
ure .1B. These results agree with (14) and dis-
agree with( 15). All studies have shown that a 
Nitrogen source is the important limiting factor 
in the L-asparaginase enzyme production (16).
The bacterial isolates were incubated in (25, 
30, 37 and 42Cᵒ) temperature. Results shown 
that 37Cᵒ was the optimum temperature for 
enzyme production by Acinetobacter bauman-
nii as shown in figure .1C. These results agree 
with ( 15,17). The increase of temperature led 
to activate growth of bacterial colonies which 
led to increase of enzyme production until ar-
rive to optimum degree after that the increase in 
temperature led to effect on bacterial cells and 
kill it. Also the isolates were cultured in different 
PH media (6.0,6.5,7.0,7.5,8.0 and 8.5). The op-
timum PH was 8 as shown in figure .1D. The pH 
is a determining factor in the expression of en-
zymatic activity through change the ionization 
states of the substrate or amino acid chain (18) 
they reported that maximal L-Asparaginase ac-
tivity purified was recorded at 37 °C. The effect 
of pH on enzyme activity due to the change of 
the shape and properties of an enzyme and/or 
the substrate is related to the change in pH and 
led to prevent the binding of enzyme with sub-
strate. The results of our study show that the 
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optimum incubation time for L-Asparaginase 
synthesis by Acinetobacter baumannii was 24 
hours with (1.0 U/mg protein) as shown in figure 
.1E. All enzymes synthesis are effected by the 

time of incubation which is range  from 12 hours 
to a week depending on the microorganisms 
type, inoculum size, metabolic state of the cell, 
pH and temperature ( 18) .

(a) (b) (c)

(d) (e)

Figure.1 Effect of the A- carbon source B- nitrogen source C-temperature   D-pH and   E- incubation 
period on specific activity

L-Asparaginase purification
	 The enzyme purified by using three 
steps of purification (Precipitation with Ammo-
nium sulphate, Ion exchange chromatography 
and Gel filtration Chromatography). High en-
zyme activity (0.85 Unit/ ml) and specific activity 
(4.25 U/mg. protein) were obtained in 70% ra-

tion saturation of ammonium sulphate with 4.25 
purification fold and 52.8% of yield as shown in 
table .1. These results agree with ( 19) found 
L-Asparaginase enzyme was purified by 60-
80% saturation of ammonium sulphate fraction-
al precipitation. 
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Table. 1. Partial purification steps for L-asparaginase produced by Acinetobacter baumannii

Purification step Volume 
(ml)

Enzyme 
activity 
(U/ml)

Protein con-
centration (mg/

ml)

Specific 
activity 
(U/mg)

Total 
activity 

(U)

Purification

(folds)
Yield 
(%)

Crude enzyme 75 0.3 0.3 1 22.5 1 100

Ammonium sulphate 
precipitation 70% 14 0.85 0.2 4.25 11.9 4.25 52.8

DEAE-cellulose 21 0.5 0.09 5.5 10.5 5.5 46.6
Sephadex- G150 18 0.55 0.04 13.7 9.9 13.7 44

The results showed that two peaks were ob-
tained from the washing steps and one peak ob-
tained after elution by gradient concentrations 
of elution buffer (NaCl). The activity of L-aspar-
aginase for all peaks were assayed. The elut-
ed peak was contained most of enzyme activ-
ity (0.5 U/ml) at fractions numbered (60 to 70). 
Enzyme specific activity was measured to be 
5.5 U/mg protein with purification fold 5.5 and 
46.6% yield. As shown in figure .2. 

Figure . 3. Gel filtration chromatography of L-as-
paraginase produced by Acinetobacter bauman-
nii using Sephadex G-150 column (1.5 ×35 cm)
Effect of pH on L-Asparaginase activity and 
stability

The result of L-Asparaginase character-
ization by pH showed that optimum activity of 
enzyme in pH 8 and the stability of enzyme after 
incubation for 30 min. at 37C around between 
7-8. As show in figure. 4. All enzymes have op-
timum pH to perform catalytic activity. When the 
pH decreases or rises above the optimum level, 
it leads to changes in the structure and stereo-
scopic shape of the amino acids that make up 
the enzymes, which leads to an impact on the 
effectiveness and activity of the enzyme
Effect of Temperature on L-Asparaginase 
activity and stability
	 As shown in figure.5 activity of L-aspar-
aginase enzyme were at range temperature be-
tween (25-45 ̊ C), highest activity was observed 
at 37 ̊C. And enzyme activity remaining 100% 
of its activity at temperature rage (32-42c) after 

Figure .2. Ion exchange chromatography of 
L-asparaginase using DEAE-cellulose column 
(2 × 20 cm)

After elution step in Gel filtration chro-
matography one peak was obtained and the ac-
tivity of L-asparaginase was entirely associated 
with this peak. The L-asparaginase was purified 
from A. boumamanni using Sephadex G-150 
as third step of purification with specific activity 
13.7 U/ml. protein with 13.7 purification fold. As 
shown in table .1 and figure .3.
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incubation at 37c for 30 min. This result agree 
with ( 20,21,22) which stated that bacterial L-as-
paraginase have maximum activity at 37 ̊ C. 
The temperature enhancing enzyme activity at 
the optimum degree, more or less temperature 
led to effects on enzyme structure and amino 
acid which is the building unit of all enzyme. 
low temperature inhibits the dynamic energy for 
enzyme molecule which means loss of activity, 
High temperature cause denature of enzyme 
and lose of its activity.
Figure 4. Effect of pH on L-asparaginase activity nase activity and   L-asparaginase stability

Conclusion 
The optimum conditions for enzyme 

production were studied, with lactose as the 
best carbon source, casein as the best nitrogen 
source, temperature 37, pH 8, and 24 hours as 
the optimal incubation period. High enzyme ac-
tivity (0.85 units/ml) and specific activity (4.25 

units/mg protein) were obtained.
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