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ABSTRACT 

L-asparaginase is an extra cellular enzyme that has received considerable attention in recent 

years because it is used as an anti-neoplastic agent mainly used in the treatment of Acute 

Lymphoblastic Leukemia (ALL). In the present study, actinomycetes were isolated from the soil 

samples of Termite Mounts collected from the Madurai Kamaraj University campus using Starch 

Caesin Agar and Actinomycetes Isolation Agar. Morphological and physiological studies 

indicate that, all the isolates belong to the genus Actinomycetes. The isolates were screened for 

L-asparaginase production using Modified M9 medium containing L-asparagine and phenol red 

as indicator. Out of 22 colonies isolated only five colonies shows positive result in                      

L-asparaginase screening activity. Positive colonies were identified by the formation of pink 

zone around the colonies. 
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INTRODUCTION     

Aminoacid degrading enzymes are important chemotherapeutic agents for the cure of some types 

of cancers. Among them, L-asparaginase also emerged as potential health care agent for the 

treatment of acute lymphoblastic leukemia [1]. The reason it is preferred for the purpose is it is 

biodegradable, non- toxic and can be administered at the local site quite easily [2]. The principle 

behind the action of L-asparaginase is that, Leukemic cells are unable to synthesize the non 

essential aminoacid asparagine their own, which is very essential for the growth of tumor cells, 

whereas normal cells can synthesize their own asparagine; thus leukemic cells require high 

amount of asparagines[3]. So the tumor cells take L-asparagine from blood circulation or body 

fluid as it cannot synthesize L-asparagines. The presence of L-asparaginase enzyme as 

chemotherapeutic agent may degrade the L-asparagine present in blood circulation and indirectly 

starve tumor cells and lead to cell death. i.e., L- asparaginase catalyses the conversion of L-

asparagine to aspartic acid and ammonia and thereby prevents the tumor cells from rapid 

malignant growth. Current clinical studies indicate that this enzyme is also a promising agent in 

treating some forms of neoplastic diseases in man [2]. L-asparaginase production using microbial 

system had attracted considerable attention, owing to the cost effective and eco friendly nature. 
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A wide range of microorganisms such as filamentous fungi, yeasts and bacteria have proved to 

be the good sources of the enzyme L-asparaginase. Since 1970s, several microbial srtains like 

E.coli[4], Pyrococcus furiosus [6], Staphylococcus capitis [8], Aspergillus tamari, Aspergillus 

terreus [5],  E.coli [17,18], Erwinia aroideae [19], Pseudomonas stutzeri [20], Pseudomonas 

aeruginosa [16], Fusarium equiseti [7], Aspergillus nieger [10], Aspergillus terreus [15], 

Withania somnifera [9], Soybean leaves [11], having potential for L-asparaginase production 

have been isolated and studied in detail. Among the actinomycetes, several Streptomyces species 

such as S.karnatakensis, S.venezulae, S.longsporusflavus and a marine Streptomyces sp. PDK2 

[21], Streptomyces albidoflavus [12], Streptomyces tendae TKVL_ 333 [14], Streptomyces 

radiopugnans MS1 [13] have been explored for L-asparaginase production. Studies are continued 

and focused on abatement of immune reactivity either by modifying the L-asparagainase enzyme 

or by exploring the exotic environment of L-asparaginases with novel properties [22]. With this 

view the present study is initiated for the isolation and screening of an anti-cancer enzyme        

L-asparaginase from the actinomycetes isolated from the soil samples of Termite Mounts 

collected from the Madurai Kamaraj University campus. Isolates were inoculated on Starch 

Caesin agar medium and Actinomycetes Isolation Agar (AIA) and screened for L-asparaginase 

activity using M9 medium. Out of 22 isolates screened only five isolates shows positive result on 

L-asparaginase activity. 

MATERIAL AND METHODS  

SAMPLE COLLECTION 

The soil samples were collected from the Temite mounts in Madurai Kamaraj University campus 

on October 2014. The samples were collected using alcohol rinsed Peterson grab and were 

transferred to new polythene bags using sterile spatula. The samples were transported to the 

laboratory for the isolation of actinomycetes.  

 

ISOLATION OF ACTINOMYCETES  
Samples were air dried aseptically. After a week sample was incubated at 55 

0
C- 5 min inorder to 

facilitate the isolation of actinomycetes. Then tenfold serial dilution was prepared with one gram 

of soil sample using distilled water. Samples were inoculated on Starch caesin agar (SCA) and 

Actinomycetes Isolation agar (AIA) in triplicate plates. Streptomycin (20μg/ml) and 

cycloheximide (50μg/ml) were added to the medium inorder to retard the growth of bacteria and 

fungi respectively. All the plates were incubated at 28± 2 ºC for 7 days. Colonies with suspected 

Actinomycetes morphology (i.e., isolates with grey and white colonies) were purified using 

yeast-extract malt extract agar medium. The pure cultures of the actinomycetes were streaked on 

SCA and AIA plates (Fig 1 & 2).  

 

IDENTIFICATION OF SOIL ISOLATES  
Isolated colonies were identified using standard International Streptomyces Project (ISP) 

procedure. Morphological identification of isolated colonies were carried out by simple staining, 

Grams staining and motility testing by hanging drop method. Biochemical characterization such 

as Citrate test, Indole test, Methyl red test, Voges Prousker test and catalase test were done for 

the five isolates. Citrate test is used to determine the ability of an organism to utilize sodium 

citrate as its only carbon source. When an organic acid such as citrate (Krebs cycle) is used as a 

carbon and energy source, alkaline carbonates and bicarbonates are produced immediatey. The 

color change of the indicator is due to alkaline production by the test organism, as its grown on 



International journal of advanced scientific and technical research               Issue 5 volume 1, January-February 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 306 
 

the medium. It was carried out using simmons citrate agar at an incubation temperature of 35
0
C 

to 37
0
C for 18-24 hrs. Indole test was carried out using tryptone broth at an incubation 

temperature of 24-48hrs. Bacteria that produce the enzyme tryptophanase can convert the amino 

acid tryptophan to by-products that include indole. After the addition of kovacs reagent to the 

tryptone broth inoculated with the test organism, a red color will be formed in an oil layer at the 

top which indicates positive result. Methyl red test is used to check the ability of the bacteria to 

perform mixed acid fermentation. Organisms that perform mixed acid fermentation, produce 

enough acid to overcome the buffering capacity of the broth, so decrease in ph results. After 

incubation, the ph indicator Methyl red is added to the broth. Methyl red is red at pH below 4.4 

(positive) and yellow at pH above 6.0.Some bacteria can be distinguished on the basis of their 

production of acetoin, a neutral end product, after incubation in buffered peptone-glucose media. 

The addition of alpha naphthol and KoH solutions to the medium will result in red color within 

few minutes. The catalase enzyme serves to neutralize the bactericidal effects of hydrogen 

peroxide. Catalase expedites the breakdown of hydrogen peroxide (H2O2) into water and oxygen. 

This reaction is evident by the rapid formation of bubbles. 

SCREENING FOR L-ASPARAGINASE PRODUCTION (RAPID PLATE ASSAY)  
The L-asparaginase activity of the five actinomycetes isolates were screened by using M9 

medium supplied with L-asparagine and 3 drops of phenol red indicator dye (pH-7). L-

asparaginase producing colonies were selected on the basis of formation of pink zone around the 

colonies of the medium (Fig 3). 

 

                        
           CONTROL                                  AC-T-1                                        AC-T2 

 

 

                         
 

             AC-T-3                                           AC-T-4                                             AC-T-5 

 

                   Fig 1: Isolation of actinomycetes in starch casein agar medium 
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Fig 2: Isolation of Actinomycetes in Actinomycetes Isolation Agar Plates 
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Fig 3: Screening for L-asparaginase activity in M-9 Medium 
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Table 1: Biochemical Characterization of the selected isolates 

S.No Biochemical Characterization                            ISOLATES 

  AT-T1 AT-T2 AT-T3 AT-T4 AT-T5 

1 Citrate test + - + + - 

2 Indolet test + + + + + 

3 Methyl red test + + - + - 

4 Voges Prousker test + - + + + 

5 Catalase test + + + + + 

 

RESULTS AND DISCUSSION  

Samples were inoculated on Starch Caesin Agar medium and Actinomycetes isolation agar 

plates. Colonies with suspected actinomycetes morphology (i.e., isolates with grey and white 

colonies) were subcultured and used for further studies. By slide culture, morphological and 

physiological characteristics they were identified as Actinomycetes spp. The isolated 

Actinomycetes species were screened for L-asparaginase activity. Out of 22 isolates, five isolates 

showed positive result in rapid plate assay method. The L-asparaginase producing positive 

colonies were identified by formation of pink zone around the medium. It indicates deamination 

with release of ammonia. For the conformation the L-asparaginase activity was detected by spot 

inoculation on L-asparaginase producing medium. After incubation at 28
0
C for 5days zone 

around inoculated spots were observed. The biochemical characteristics of the isolates were 

summarized in table 1.  

 

CONCLUSION  
Although L-asparaginase from bacteria has been extensively characterized, a similar attention 

has not been paid to actinomycetes. To date, antibiotics are the major bioactive compounds 

obtained from actinomycetes. However, the ability to produce a variety of enzymes may attract 

research interest in these prokaryotes. Actinomycetes were isolated using Starch caesin agar 

medium and Actinomycetes Isolation agar from the soil samples of Termite mounts collected 

from the Madurai Kamaraj University campus. The isolated actinomycetes were screened for L-

asparaginase activity using M9 medium. Positive colonies were identified by the formation pink 

color around the colony. However the organism did not produce any pink zone in control M9 

agar plate incorporated without L-asparagine. This indicates that the formation of pink zone is 

only due to L-asparaginase production. The characterized actinomycetes (streptomyces) isolated 

from the soil samples of Termite mounts indicate that they are the potential source for high yield 

of producing L-asparaginase enzyme.  

 

REFERENCES 

[1]. Krishna Raju Patro and Nibha Gupta, Extraction, purification and Characterization of L-

aspraginase from Penicillium sp. By submerged fermentation, International journal of 

Biotechnology and Molecular Biology Research, Vol.3(3), pp.30-34, 2012. 



International journal of advanced scientific and technical research               Issue 5 volume 1, January-February 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 309 
 

 

[2]. K.D.Kamble, P.R. Bidwe, V.Y. Muley, L.H. Kamble, D.G. Bhadange and M. Musaddiq,  

Characterization of L-asparaginase producing bacteria from water, Farm and Saline soil, 

Bioscience Discovery, Vol. 3(1), pp. 116-119, 2012. 

 

[3]. S.Kumar Jha, Divya Pasrija, Rati Kumari Sinha, Hare Ram Singh, Vinod Kumar Nigam and 

Ambrish Sharan Vidyarthi, Microbial L-asparaginase: Areview on current scenario and future 

prospectus, International Journal of Pharamaceutical Sciences and Research, Vol. 3(9),            

pp. 3076-3090, 2012. 

 

[4]. Ayat Adnan Abbas, Majeed A. Sabbah, Omer Abid Kathum, Partial Purification And 

Cytotoxic Activity Of L-Asparaginase Isolated From Escherichia coli, Iraqi Journal of Science, 

Vol.51(2), pp.290-294, 2010. 

 

[5]. M.I. Sarquis, E.M. Oliveira, A.S. Santos, G. Costa, A Novel and sensitive agar plug assay 

forscreening of asparaginase producing endophytic fungi from Aegle marmelos, Man Inst 

Oswaldo Cruz, Vol. 99(5), pp. 489, 2004. 

 

[6]. S. Bansal, D. Gnaneswari, P. Mishra, B. Kundu, Structural Stability and Functional Analysis 

of LAsparaginase from Pyrococcus furiosus, Biochemistry (Moscow), Vol. 75(3), pp. 375-381, 

2010. 

 

[7]. R. Hosamani, and B.B. Kaliwal, Isolation, Molecular Identification and Optimization of 

Fermentation Parameters for the Production of LAsparaginase, An Anticancer Agent By 

Fusarium Equiseti, International Journal of Microbiology Research, Vol. 3(2), pp. 108-119, 

2011. 

 

[8]. Udaya Paglla, C.S.V.R. Rao, Satish Babu Rajulapati, Studies on L-Asparaginase Production 

by Using Staphylococcus Capitis, Journal of Chemical, Biological and Physical Sciences, Vol. 

3(1), pp. 201-209, 2013. 

 

[9]. Neelam Verma, Mandeep Kataria, Kuldeep Kumar, and Jyoti Saini, Comparative study of 

Lasparaginasefrom different cytotypes of Withania somnifera (L.) Dunal and its purification, J. 

Nat. Prod. Plant Resour, Vol. 2 (4), pp. 475-481, 2012. 

 

[10]. Abha Mishra, Production of L-Asparaginase, an anticancer agent, from Aspergillus niger 

using agricultural waste in solid state fermentation, Applied Biochemistry and Biotechnology, 

135, 2006. 

 

11. C.W. Cho, H.J. Lee , E. Chung, K.M. Kim, J.E. Heo, J.I. Kim, Molecular characterization of 

the soybean L-asparaginase gene induced by low temperature stress, Mol Cells, Vol. 23 (3), pp. 

280, 2007. 

 

[12]. K.J.P. Narayana, K.G.Kumar, M. Vijayalakshmi, L-asparaginase production by 

Streptomyces albidoflavus, Indian J. Microbiol, Vol. 48, pp. 331–336, 2008.  

 



International journal of advanced scientific and technical research               Issue 5 volume 1, January-February 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 310 
 

[13]. M. Senthil Kumar and K. Selvam, Isolation and Purification of High Efficiency L-

asparaginaseby Quantitative Preparative Continuous-elution SDS PAGE Electrophoresis. 

J.Microbial Biochem Technol, Vol. 3 (5), 2011. 

 

[14]. A. Kavitha and M. Vijayalakshmi, A study on Lasparaginase of Nocardia levis MK-

VL_113, Z Naturforsch C, Vol. 65(7-8), pp. 528, 2010. 

 

[15]. K. Balasubramanian, V. Ambikapathy, and A. Panneerselvam, Production, Isolation, And 

Purification Of L-Asparaginase From Aspergillus Terreus Using Submerged Fermentation, 

International Journal of Advances in Pharmaceutical Research, ISSN: 2230 – 7583, 2010. 

 

[16]. Y.R.Abdel-Fattah and Z.A. Olama,  L-asparaginase production by Pseudomonas aeruginosa 

in solid-state culture: evaluation and optimization of culture conditions using factoral designs, 

Process Biochem, Vol.38, pp.115-122, 2002. 

 

[17]. A.L.Swain, M. Jaskolski, D. Housset, J.K. Mohana Rao, A. Wlodawer A,  Crystal structure 

of E.coli L-asparaginase, an enzyme used in cancer therapy, Proc.Natl.Acad.Sci, Vol. 90, 

pp.1474-1478, 1993. 

 

[18]. C.P.Cornea, I. Lupescu, I. Vatafu, V.G. Savoiu, G.H. Campeanu GH, Isolation and 

characterization of some L-asparaginase producing recombinant E.coli strains, Roum. 

Biotechnol. Lett, Vol. 5, pp. 471-478, 2000. 

 

[19]. F.S. Liu and Zajic, Fermentation kinetics and continous process of L-asparaginase 

production, Appl. Microbiol, Vol. 25, pp. 92-96, 1973.  

 

[20]. S. Manna, A. Sinha, R. Sadhukan and S.L. Chakrabarty, Purification, characterization and 

anti tumor activity of L-aspraginase isolated from Pseudomonas stutzeri MB-405, Curr 

Microbiol, Vol. 30, pp. 291-298, 1995. 

 

[21]. K.J.P. Narayana, K.G. Kumar and M. Vijayalakshmi, L-asparaginase production by 

Streptomyces albidoflavus, Indian Journal of Microbiology, Vol. 48, pp. 331-336, 2007. 

 

[22]. Vidhya Moorthy, Aishwarya Ramalingam, Alagarsamy Sumantha, Rajesh Tippapur 

Shankaranaya, Production, Purification and Characterization of extracellular L-asparaginase 

from a soil isolate of Bacillus sp, African Journal of Microbiology Research, Vol. 4 (18), pp. 

1862-1867, 2010. 

 

 

 


