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Microbial Glutaminase have found applications in several fields. L-Glutaminase has received 

significant attention recently owing to its potential applications in medicine as an anticancer 

agent (1) and flavor enhancing agent in food industries. Screening of L-Glutaminase producing 

entric bacteria from some soil samples collected from Patan District of Gujarat State, India. 

Among the twenty-five isolates, only two PTN 1 and PTN 2 showed L-Glutaminase activity 

from which strains PTN 1 having the highest activity reaching 22.3 (U/ml) respectively. Effect 

of physicochemical factors namely, incubation period, temperature, pH, NaCl Concentration 

on the production of L-Glutaminase produced from the two entric bacterial strains were studied 

and accordingly optimum conditions were determined. 
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L-Glutaminase (EC 3.5.1.2) is gaining marked importance due to its application potential in 

cancer therapy, food industry and preparation of high value chemicals like theronine. In general 

L-Glutaminase has an important contributory role in the nitrogen metabolism in all living cells. 

This enzyme is responsible for catalysis of L-glutamine and produces L-glutamate and 

ammonia. L-glutamine and L-glutamate are one of the important amino acid for the production 

of proteins and nucleic acids. The use of L-Glutaminase deprives neoplasm for essential 

nutrients and causes selective death of external L-glutamine-dependent tumor cells by 

depriving of L-glutamine due to its catalytic function(5). 

L-Glutaminase also attracted the food industrial sector because of its apparent role to offer 

pleasant and palatable taste to oriental fermented foods like soy sauce, miso and sufu due to 

increased concentration of L-glutamate(8). Hydrolysis of L-glutamine by L-Glutaminase plays 

a significant role to increase the high content of glutamate in these products. Among different 
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sources of L-Glutaminase enzyme producers, microbial strains possess an elevated edge over 

other enzyme producers due to their growth requirements, easy processing and handling etc. 

The higher thermo stability and slat tolerance of the enzyme indicated that this enzyme is best 

suitable for the pharmaceutical and food industries. The enzyme L-Glutaminase can be derived 

from plant source, but microbial enzymes are significantly meeting the industrial demands. 

Bacteria and fungi are the potential candidates for the production of L-Glutaminase enzyme [4 

and 5]. L-Glutaminase production from terrestrial actinomycetes is still scanty [6]. 

In recent years, L-Glutaminase has attracted much attention in both pharmaceutical and food 

industrial applications. In food industry, L-Glutaminase is used as a flavor enhancer by 

increasing glutamic acid content in food. It also used in enzyme therapy for cancer especially 

for acute lymphocytic leukemia. 

Microorganism, culture medium and maintenance conditions 

Sediment samples were collected from Patan District of Gujarat State, India. Samples were 

collected in sterile plastic bags and transported tothe laboratory. The bacteria isolates were 

screened for their L-Glutaminase production ability by qualitative rapid plate assay using 

modified medium, contains minimal glutamine (MG) agar (grams/liter include 0.6 KCl; 0.6 

MgSO4; 1.2KH2PO4; 0.1 FeSO4; 0.1ZnSO4; 10 glutamines and 0.1 Phenol red) plates and 

spreaded and all the plates were incubated at 28°C for48-72 hours. Only the bacteria which 

synthesize L-Glutaminase can develop colonies onminimal glutamine agar plates and the 

extracellular production of L-Glutaminase wasconfirmed by the formation of pink color zone 

around the colonies. After incubation,morphologically different bacterial colonies were 

selected, purified and sub cultured onnutrient agar slants. All the isolates were preserved at 

refrigerated conditions as slant culture. 

Extraction of crude enzyme 

The bacterial cultures were produced by shake flask fermentation using One gram of the 

fermented substrate was taken out aseptically from the flasks. The substrate was dispensed in 

a beaker containing 10 mL of distilled water and kept on a rotary shaker (160 rpm) for 1 hour. 

The extract was filtered and centrifuged. The cell free supernatant was collected in screw cap 

tube and stored at 4°C to use as crude enzyme for L-Glutaminase assay (6). 

Assay of L-Glutaminase 

Assay of enzyme was carried out as per Imada et al., 0.5 ml of 0.04M L-glutamine was taken 

in a test tube, to which 0.5 ml of 0.05 M buffer (Tris-HCl buffer pH 7.2), 0.5 ml of enzyme and 

0.5 ml of distilled water was added to make up the volume to 2 ml and the reaction mixture 

was incubated for 30 min at 370C. After the incubation period the reaction was stopped by 

adding 0.5 ml of 1.5 M trichloroacetic acid (TCA). 0.1 ml was taken from the above reaction 

mixture and added to 3.7 ml of distilled water and to that 0.2 ml of Nessler’s reagent was added 

and incubated for 15-20 min at 20°C. The O.D. was measured at 450 nm. The blank was 

prepared without adding enzyme. The enzyme activity was expressed in international unit (IU) 

(10). 

Effect of initial pH on L-Glutaminase production 

To determine the effect of initial pH on L-Glutaminase production, a set of eight conical flasks 

each containing 20g of media was used. The pH range of the study was 5-12 with an increment 

of 1. Thus prepared flasks were autoclaved and inoculated with the suspension of enteric 

bacteria. The flasks were then incubated at 370C in incubator. 

 

MATERIALS & METHODS 
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Effect of incubation temperature on L- Glutaminase production 

A set of eight conical flasks each containing 100 ml of extract, was adjusted to pH 8.0, 

autoclaved and inoculated with the inoculum. The flasks were then incubated at different 

temperatures ranging from 250C-390C. 

Effect of salinity on L- Glutaminase production 

To study the effect of salinity on L-Glutaminase productions set of eightconical flasks each 

containing 100 ml of extract, was adjusted to pH 8.0, autoclaved and inoculated with the 

inoculum having different concentration of sodium chloride (1, 2, 2.5, 3, 3.5, 4, 4.5, and 5 %) 

and incubated at 37°C in rotary shaker with 120 rpm for 120 hours. Cell free supernatant was 

prepared from all the flasks and quantitatively assayed by adopting the procedure as described 

above. 

Screening of L-Glutaminase producing bacterial isolates: 

From a number of different bacterial strains obtained from soil after enrichment method, few 

isolates showed colour change on the agar plate and hence, selected for optimization of enzyme 

production in liquid culturing conditions and evaluation of kinetic properties. The change of 

colour from yellow to pink is due to the enzymatic reaction, where acid (glutamic acid) is 

produced from the substrate L-glutamine lowering the pH of the agar plate medium. The isolates 

showed positive results on agar plates were further allowed to grow in batch mode of cultivation 

in production medium at optimal conditions and the activity obtained are expressed in TABLE: 

1 Effect of various growth parameters on L-Glutaminase enzyme activity 

TABLE NO 2 shows that the partially purified enzyme from Entricbacteria PTN 1 exhibited 

maximum L-Glutaminaseactivity at pH 7 and 8 (19.42 U/ml and 20.43 U/ml). The pH 7 was 

also the optimum for maximum L-Glutaminase activity from PTN 2. The enzyme was optimally 

active (21.73 U/ml) at a temperature range of 25 to 39°C.While about the optimum activity 

remained at 39°C. The results 

revealed that in entric bacteria, as NaCl concentration increase the activity of L-Glutaminase 

enzyme increase until it reaches its maximum activity (18.57 U/ml) at 3%. The L- 

Glutaminaseactivity of the two entricbacteria having same trend in all growth parameters. 

 

The important of L-Glutaminase in the biotechnological industries to produce in large scale 

were crafted to search the high potential bacteria. This study has been taken up with a view of 

searching the entric bacteria producing L-Glutaminasefrom different soil samples. The strains 

of PTN 1 and PTN 2 isolated by selective isolation possess remarkable capacity to produce L- 

Glutaminase. The enzyme from both strains were purified and showed good activity and 

stability over a wide range of physiological conditions. Also, it possesses the positive property 

of salt- tolerance which is often required and highly advantageous for food fermentation 

processes. 

RESULTS AND DISCUSSION 

CONCLUSION 
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Table 1: L-Glutaminase Activity of Bacterial Isolates 

Isolates Activity of L-Glutaminase (U/ml) 

PTN 1 22.3 

PTN 2 13.8 

 

Table 2: Effects of Different Parameters on L-Glutaminase Activity from Ptn 1and Ptn 2 

Parameter PTN 1 PTN 2 

   

NaCl (%) Enzyme activity(U/ml) 

1 3.76 4.35 

2 12.45 8.67 

2.5 15.07 10.66 

3 18.57 12.45 

3.5 17.6 10.97 

4 10.79 9.63 

4.5 4 3.82 

5 3.54 1.98 

Ph   

5 5.83 7.47 

6 12.2 11.53 

7 19.42 18.76 

8 20.43 19.89 

9 17.5 16.7 

10 6.13 8.5 

11 1.35 2.37 

12 0 0 

Temperature(°C)   

25 19.82 20.5 

27 18.82 19.42 

29 21.73 20.03 

31 18.35 17.5 

33 16.13 19.5 

35 19.35 20.37 

37 22.03 21.58 

39 18.04 19 
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