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ABSTRACT 
 

L-Glutaminase production by Pseudomonas species isolated from the soil was studied. Soil samples were collected in 

sterile polythene bags from different locations within Chukwuemeka Odumuegwo Ojukwu University, Uli Anambra 

State. Bacteria isolates (55) from the soil samples were screened for glutaminase production using rapid plate assay 

method. The plates were observed for formation of pink zone around the colony which indicated glutaminase production 

by the isolate. The best isolate (ALG3) was identified as Pseudomonas species and subjected to optimization studies for 

enhanced glutaminase production. The results showed that bacteria isolate ALG3 produced the highest glutaminase with 

a pink zone diameter of 20mm, while isolate ELG4 recorded the least yield with a pink zone diameter of 8mm. The 

maximum l-glutaminase yield (43.3U/ml) was achieved at 6%v/v inoculum size, while the least was recorded with 

2%v/v inoculum size. Highest glutaminase yield (27.1U/ml) was observed in 50ml medium, while the least was recorded 

with 75ml medium. Glucose and ammonium sulphate stimulated maximum glutaminase production of 78.3U/ml and 

65.0U/ml respectively. The study has shown that the soil is replete with many glutaminase producing bacteria and that 

optimization study can greatly enhance glutaminase yield. 
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INTRODUCTION 

 

Enzymes are biocatalysts produced by the living cells 

to bring about specific biochemical reactions generally 

forming parts of the metabolic processes of the cells. L-

glutaminase or glutaminase (L-Glutamine amido-

hydrolase EC.3.5.1.2) is the enzyme that catalyses the 

hydrolytical deamination of l-glutamine resulting in the 

production of l-glutamic acid and ammonia. L-

Glutaminases are ubiquitous in the biological world 

(Ohshima et al., 1976; Iyer and Singhal, 2010) and the 

enzyme L-Glutaminase plays an important role in all 

living things like animal, plants and microorganisms. A 

variety of microorganisms, including bacteria, yeast, 

molds and filamentous fungi have been reported to 

produce L-Glutaminase (Kashyap et al., 2002; Weingand 

et al., 2003 and Iyer et al., 2008). 

L-glutaminase is widely used in many industries and 

pharmaceutical sector as a successful therapeutic agent in 

the treatment of HIV (Zhao et al., 2004; Roberts et al., 

2001) and acute lymphocytic leukaemia (Schmid et al., 

1974). Lglutamine and L-glutamate are one of the important 

amino acid for the production of proteins and nucleic acids 

in metabolism. L-glutamine can either be produced 

within the cell by an enzyme called glutamine synthetase 

or can be obtained from the food sources. 

Tumor cells, more specifically lymphatic tumor cells 

are unable to synthesis the L-glutamine unlike the normal 

cells hence require huge amounts of glutamine to keep up 

their rapid growth (Rohde et al. 1996). Thus, these tumor 

cells are dependent on the exogenous supply of L-glutamine 

for its growth and survival. Therefore, the use of amidases 

deprives neoplasms for essential nutrients and causes 

selective death of L-glutamine-dependent tumor cells 

(Schmid and Roberts, 1974). This enzyme is also used as 

biosensing agent and an analytical agent (Mulchandani 

and Bassi, 1996) to determine the free glutamine in the cell 

culture broths. 

This study was aimed at producing l-glutaminase by 

Pseudomonas species isolated from the soil.
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MATERIALS AND METHODS 

 

Sample collection 

Soil samples (6) were randomly collected at a depth of 

5cm from different locations within Chukwuemeka 

Odumegwu Ojukwu University, Uli campus Anambra 

State. In each location. Sterile polythene bags were used to 

collect the soil which were then taken to the laboratory for 

analysis. 

 

Enrichment and isolation of bacteria 

Ten grammes of each soil sample were suspended in 

100 ml of sterile distilled water and mixed well for one hour 

at room temperature. Aliquot of 1.0 ml of the soil 

suspension was used to inoculate 50 ml of sterile liquid 

glutamine medium consisting of (g/l) glutamine, 10; 

K2HPO4, 1.0; KH2PO4, 0.1; MgSO4, 1.0; NaCl, 0.5 and 

yeast extract, 0.5 adjusted to pH 7. The flask was incubated 

on a rotary shaker (150rpm) at 37oC for 24h. Thereafter, 

aliquot of 0.1ml of 10-5 dilution was inoculated on 

glutamine agar medium plates and incubated at 30oC. 

Colonies of bacteria that developed were subcultured into 

nutrient agar plates and pure cultures obtained were stored 

in agar slants.  

 

Preparation of inoculum 

Two loopfuls of each isolate (24h) were inoculated 

into 100ml Erlenmeyer flask containing 30ml of seed 

medium sterilized at 121°C for 15min. The seed medium 

consists of peptone, 10.0g; yeast extract, 10.0g; NaCl, 5.0g; 

water, 1.0 L; pH adjusted to 7.2. The flasks were incubated 

for 24h on a rotary shaker (150rpm) at 300C. 

 

Screening of isolates for L-glutaminase production  

The isolates were screened for L-glutaminase 

production using the method of Hymavathi et al. (2009). 

Aliquot of 0.1ml of the seed medium (24h) was inoculated 

into plates of glutamine agar medium supplemented with 

0.025g/l of phenol red as an indicator. L-Glutaminase 

activity was identified by formation of a pink zone around 

colonies. Zone diameters were measured after 24 hours. 

The colony with the best pink zone was selected and stored 

on agar slants at 4°C for further studies. 

 

Production of L-glutaminase by submerged fermentation 

An Erlenmeyer flask (250ml) containing 50ml 

glutamine medium consisting (g L-1) of glutamine, 10.0; 

K2HPO4, 1.0; KH2PO4, 0.1; MgSO4, 1.0; NaCl, 0.5; yeast 

extract, 0.5 pH 7.0 was sterilized at 1210C for 15 min. The 

flask was inoculated with aliquots of 3ml (4.2x106 cfu/ml) 

of seed inoculum, while uninoculated flask served as 

control. The flasks were placed on a rotary shaker (150rpm) 

at 300C for 120 h. At interval of 24h, 5ml of the 

fermentation broth was collected and used for 

determination of glutaminase production and growth. 

  

Effect of inoculum size 

Effect of different inoculum sizes (2-8% v/v) on 

glutaminase production was determined. Erlenmeyer flasks 

(250ml) containing 50ml glutamine medium consisting (g 

L-1) of glutamine, 10.0; K2HPO4, 1.0; KH2PO4, 0.1; MgSO4, 

1.0; NaCl, 0.5; yeast extract, 0.5 pH 7.0 were sterilized at 

1210C for 15 min. The flasks were inoculated with various 

inoculum sizes and were placed on a rotary shaker 

(150rpm) at 300C for 72 h. After incubation 5ml of the 

fermentation broth was collected and used for 

determination of glutaminase production and growth. 

  

Effect of fermentation medium volume  

Effect of various volumes of fermentation medium on 

glutaminase production was studied. Various volumes of 

media (35-100ml) were transferred into 250ml Erlenmeyer 

flasks and the composition of the medium was as 

previously described. The flasks were sterilized at 1210C 

for 15min and 3ml of 24h seed inoculum was used to 

inoculate the flasks. The flasks were place on rotary shaker 

(150rpm) at 300C for 72h. After incubation 5ml of the broth 

was collected and used for the determination of 

glutaminase production and growth. 

 

Effect of Carbon Sources  

The effect of various carbon sources (maltose, glucose, 

dextrose, zylose, lactose, sucrose and fructose) on 

glutaminase production was examined. Each of the carbon 

sources (0.1%w/v) was added to 250ml cotton plugged 

Erlenmeyer flasks containing 50ml of fermentation 

medium sterilized at 1210C for 15 min. The flasks were 

inoculated with 3ml of 24h seed inoculum and placed on a 

rotary shaker (150rpm) at 300C for 72 h. After incubation 

5ml of the broth was collected and used for the 

determination of glutaminase production and growth.  

 

Effect of inorganic nitrogen sources 

The effect of different nitrogen sources (Ammonium 

sulphate, Ammonium chloride, Ammonium thiocyanate 

and Potassium Nitrate) on glutaminase production was 

studied. Each of the nitrogen sources (0.1%w/v) was added 

to 250ml cotton plugged Erlenmeyer flasks containing 

50ml of fermentation medium which is sterilized at 1210C 

for 15 min. The flasks were inoculated with 3ml of 24h 

seed inoculum and placed on rotary shaker (150rpm) at 

300C for 72 h. After incubation 5ml of the fermentation 

broth was collected and used for determination of l-

glutaminase production and growth 

 

Estimation L-glutaminase activity 

The L-glutaminase activity was estimated using the 

method of Imada et al. (1973). 

 

Determination of Growth  

It was determined turbidmetrically from the culture 

broth in spectrophotometer at 660nm. 

 

Identification and biochemical characterization  

The characterization and identification of the bacteria 

isolate were done following the methods of Kney and Holt, 

(1984) and Sneath et al. (1986).  

 

Statistical analysis 

The data obtained were analyzed by covariance matrix 

analysis using Microsoft excel 2013. 

 

RESULTS AND DISCUSSION 

 

The result of qualitative screening of l- glutaminase 

producing bacteria is shown in Table 1.  
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Table 1: Qualitative screening of l-glutaminase producing bacteria 

Bacteria code Pink zone diameter (mm) 

ALG9 12 

ALG5  10 

ALG 3  20 

BLG10  9 

BLG6 

BLG1 

CLG7 

CLG 5 

DLG8 

DLG 4 

DLG 3 

ELG4 

ELG1 

FLG6 

FLG2 

14 

11 

15 

9 

12 

16 

11 

8 

13 

17 

9 

 
Bacteria isolates (55) were screened for glutaminase 

production and 15 were found to be glutaminase producers. 

The pink zone diameter of the isolates is shown in Table 1 

with isolate ALG3 recording the highest glutaminase yield 

(20mm) and was followed by isolate FLG6 (17mm). The 

least was observed in isolate ELG4 with a pink zone 

diameter of 8mm. This finding is in line with the report of 

Pramod et al. (2014) who isolated a glutaminase producing 

Pseudomonas stutzeri from soil sample collected from 

Bengalore India. It is also in accordance to the report of 

Hiremath et al. (2011) who isolated Pseudomonas species 

VJ-6 from soil sample collected from field and garden soil 

from different sites within Gulbarga University Campus 

India. Rashmi et al. (2012) isolated a glutaminase 

producing Pseudomonas aeruginosa from soil sample 

collected from different places around college campus near 

Bengaluru. 

 Based on the morphological and biochemical 

characteristics of isolate ALG3, it was identified as 

Pseudomonas species. Fig. 1 shows the result of 

glutaminase production by Pseudomonas species ALG3 in 

submerged culture. Maximum l-glutaminase yield was 

observed at 72h (78.6U/ml) of fermentation which 

decreased after120h (48.0U/ml) of fermentation. The 

bacterium growth was also highest after 72h which 

decreased till the end of the fermentation. 

The result of the effect of inoculum size on l-

glutaminase production by Pseudomonas species ALG3 is 

shown in fig 2. The result shows that maximum 

glutaminase yield (43.43U/ml) was achieved at 6%v/v 

inoculum size, while the least yield was recorded when 

2%v/v inoculum size was used. At 2%v/v Pseudomonas 

species recorded the highest growth, while lowest growth 

was observed at 8%v/v. The covariance matrix analysis 

shows that there was a significant high value of effect at 

6%v/v inoculum size and glutaminase production. In the 

study the highest glutaminase production was achieved 

with 6% inoculum size while the yield decreased with 

increase in inoculum size. Similar results were reported by 

Abdallah et al., (2013). In contrast Avendano and Cornejo 

(1987), Acharya and Chaudhary (2012) and Ray et al. 

(2007), found 2% inoculum size to be optimum for 

maximum enzyme production. 

The result of the effect of medium volume on 

glutaminase production by Pseudomonas species ALG3 is 

shown in fig 3. The result shows that highest glutaminase 

yield (27.09U/ml) was observed in 50ml medium, while the 

least was recorded with 75ml medium. Pseudomonas 

species recorded the highest growth in 50ml medium and 

lowest growth in 35ml.The covariance matrix analysis 

shows that there was a significant high value of effect in 

50ml of medium volume and glutaminase production. 

The result of the effect of carbon sources on l-

glutaminase production by Pseudomonas species ALG3 is 

shown in fig 4. The result shows that maximum 

glutaminase yield (78.33U/ml) was achieved with glucose, 

while the least production was observed with fructose. The 

maximum growth by Pseudomonas species was observed 

with fructose while the least was recorded with xylose. The 

covariance matrix analysis shows that there was a 

significant high value of effect in medium with glucose and 

glutaminase production. The highest l-glutaminase 

production was recorded with glucose in the study. This is 

consistent with the reports that addition of glucose 

enhanced the enzyme production in Cryptococcus 

nodaensis (Sato et al., 1999), Pseudomonas sp. (Kumar and 

Chandrasekaran, 2003), Streptomyces rimosus (Ivakumar 

et al., 2006), Providencia sp. (Iyer and Singhal, 2009), 

Trichoderma koningii (El Sayed, 2009) and Beauveria sp. 

(Sabu et al., 2000). Hovarth, (1972) suggested that the 

enhanced production of L-Glutaminase by the 

incorporation of glucose to the medium may be attributed 

to the positive influence of glucose as a co-metabolic agent 

for enhanced enzyme biosynthesis. Prabhu and 

Chandrasekaran (1997) reported enhanced L-glutaminase 

production by Vibrio costicola ACMR 267 in SSF with the 

addition of carbon sources such as sucrose, glucose, 

maltose, galactose and lactose. Baskar and Renganathan 

(2011) also reported that glucose was found to be best 

carbon source for maximum L-asparaginase production 

using modified Czapek-dox medium containing soya bean 

flour as substrate by Aspergillus terrus MTCC 1782. 

Chankya et al., (2011) reported Fusarium oxysporum 

exhibited the maximum production of L asparaginase 

production by using glucose as the carbon source. 

However, contradictory results were reported by 

Wakayama et al. (2005) where Stenotrophomonas 

maltophilia nyw-8 showed the decreased L-glutaminase 

production with the addition of glucose, whereas lactose 

decreased the production in SSF by Sabu et al. (2000). 

The result of the effect of inorganic nitrogen source on 

l-glutaminase production by Pseudomonas species ALG3 

is shown in fig 5. The result shows that maximum 

glutaminase yield (65.03u/ml) was achieved with 

ammonium sulphate while the least was observed with 

KNO3. The maximum growth of Pseudomonas species was 

observed in ammonium thiocyanate while the least was 

recorded in KNO3. The covariance matrix analysis shows 

that there was a significant high value of effect in 

ammonium sulphate and glutaminase production. The 

highest l-glutaminase production was recorded with 

ammonium sulphate in the study. This is in line with the 

report of Roberts et al., (1972) that ammonium sulphate 

supported enzyme production in Achromobacteraceae and 

Providencia sp. Gaffar and Shethna, (1977) also reported 

the positive effect of supplementation of ammonium 

sulphate in the production of L-asparaginase and 

Sreenivasulu et al., (2009) have reported ammonium 

sulphate  exhibited  maximum  enzyme  production  by  the 
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Fig. 1: Submerged production of L-glutaminase by Pseudomonas 

species ALG3. 

 

 
 

Fig. 2: The Effect of Inoculum Size on L-glutaminase production 

by Pseudomonas species ALG3. 

 

 
 

Fig. 3: The Effect of Medium Volume on L-glutaminase 

production by Pseudomonas species ALG3. 

 

 
 

Fig. 4: The Effect of Carbon Sources on L-glutaminase 

production by Pseudomonas species ALG3. 

 
 

Fig. 5: The Effect of Inorganic Nitrogen Sources on L-

glutaminase production by Pseudomonas species ALG3. 

 

isolated fungus VS-26. However, Prabhu and 

Chandrasekaran, (1997) and Sabu et al., (2000) reported 

that none of the additional nitrogen source enhances the L-

Glutaminase production in solid state fermentation. Kumar 

et al. (2009) reported that the incorporation of additional 

nitrogen sources enhanced glutaminase yield.  

The study has shown that the soil is replete with many 

glutaminase producing bacteria and that optimization study 

can greatly enhance glutaminase yield. 
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