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Urate oxidase or uricase is the enzyme that catalyzes specifically the 

oxidation of uric acid to allantoin and plays an important part in nitrogen 

metabolism. The soil samples were collected from poultry farms and the 

uricase producing microorganism were isolated. From the uric acid amended 

plates 5 strains were selected based on different morphology. They were 

purified and checked for their potential of uricase production by using well 

assay method. The potential strain which showed a zone of clearance of 

14mm on uric acid agar plate was selected and it was to subjected to 

biochemical tests. The isolated strain was optimized to parameters like 

temperature, pH, incubation time, carbon sources and nitrogen sources by 

adopting one parameter at a time method. The study was conducted for a 

period of hours where analysis was done for every 6hrs interval. The isolated 

protein was estimated and its was separated by SDS –PAGE. uricase 

producing gene was isolated and amplified by PCR.The Purified protein 

Sample was subjected to FTIR spectroscopy. The isolated strain was 

identified as Pseudomonas putida. The optimized parameters, tem 37⁰ C, 

pH-7.0, 36 hrs of incubation time are found suitable for higher production, 

1% starch and 0.2% ammonium nitrate were found to be ideal for growth. 

The highest level of uricase activity attained for the crude enzyme was 

38U/ml/min, whereas after purification 67.0U/ml/min.  SDS-PAGE analysis 

revealed the protein profile of partially purification a 66kDa protein was 

obtained. The amplified uricase gene of Pseudomonas putida showed 240bp 

length. FTIR results also showed characteristic positive vibrations for 

uricase. Thus the present study contributes much new information on 

microbial uricase and proved its potential as a industrial scale producer. 

 
                   Copy Right, IJAR, 2014,. All rights reserved.

 

Introduction   

Urate oxidase or uricase (urate:oxygen oxidoreductase ,Ec 1.7.3.3), is the enzyme that catalayses specifically the 

oxidation of uric acid to allantoin and plays an important part in nitrogen metabolism (Wakamiya et al ., 1994 ) 

.Uric acid is a powerful antioxidant and a scavenger of free radicals .Therefore ,a high serum uric acid level caused 

by the loss of urate oxidase activity may have contribute to a decreased cancer rate and a lengthened hominoid life 

span (Friedman et al ., 1985 ). Thus, uricase is a promising enzyme with high specificity towards uric acid and 

usually needed in large quantities for medical uses including analysis of human serum or urine for uric acid and 

using as a protein drug to reduce toxic urate accumulation. 

http://www.journalijar.com/
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Hyperuricemia is not only a direct cause of gout and related disease but also an independent risk factor for certain 

kidney and cardiovascular disease (Hosoya et al ., 2011 ). Therefore, it is essential to reduce the level of uric acid in 

blood and tissues to prevent and treat many uric acid-related diseases. 

Uricase is mainly localized in liver of animals and in Microorganisms especially bacteria such as. Pseudomonas 

aeruginosa, Arthrobacter globiformis, Bacillus subtilis, Bacillus fastidious, Nocardia farcinica and Microbacterium 

sp. 

 

MATERIALS AND METHODS 
Isolation and identification  

Soil samples were collected from poultry farm and inoculated on the sterile nutrient agar containing 0.3% uric acid 

plates .The plates were incubated for  2-3 days at  room temperature .Identification was done based on 

morphological, cultural, biochemical and physiological characteristics based on Bergey’s manual of determinative 

Bacteriology (Buchanam et al ., 1974 ). 

 

Optimization of growth   

The identified potential strain was optimized for parameters like pH ( 5,6,7,8,9and 10),temperature (25,30,35,37and 

40 
0
C) , incubation time (12-96 hrs ) carbon sources ( starch ,sucrose ,maltose and glucose ) and nitrogen sources ( 

beef extract ,peptone ,yeast extract and ammonium nitrate).Strain with maximum uricase production was identifies 

as  Pseudomonas  putida . Finally the optimized parameters were used to produce uricase enzyme in Shake flask. 

Uricase activity was measured according to the procedure described by Adamek     et al., 1989. To 2ml of a solution 

containing uric acid (10µg per ml of borate buffer 0.2M, pH 8.5), 0.8ml of water and 0.1ml of crude enzyme were 

added at 25°C. After 10 min. 0.2ml of 0.1M potassium cyanide solution was added to the mixture to stop the 

enzyme reaction. In the reference sample, the solution of potassium cyanide was added to the mixture before the 

addition of the crude enzyme.  The absorbance of samples was measured at 293nm. One unit of uricase enzyme was 

equal to the amount of enzyme which converts 1µ molar of uric acid to allantoin per min. at 30°C. 

The protein concentration of the sample was determined by Lowry’s method (Lowry  et al.,1951)  using bovine 

serum albumin as the standard. 

 

Extraction and purification of enzyme 

Harvested culture broth was centrifuged at 10000 rpm for 30 mins and the cell free supernatant was used for 

enzyme purification .Concentration of protein was done by ammonium sulphate precipitation (40, 60, 70 and 80 

%).The resultant precipitate was dissolved in 5 ml of 0.02 M tris Hcl buffer pH  8.5 and dialysed over night against 

2 L of the same buffer in a cellophone bag (Saeed et al ., 2004 ). 

SDS-PAGE analysis is carried out to reveal the protein profile. Uricase gene of Pseudomonas putida was Isolated 

and Amplified by PCR technique. The PCR product was detected by agarose gel electrophoresis.  

Infra-red spectrum of purified sample was analyzed by using Fourier transferred infrared spectrophotometer. 

Infrared spectral analysis of biological material was utilized to investigate their chemical constituents. (Sachdev et 

al., 2009). 

 

RESULT AND DISCUSSION  

From the uric acid amended plates 5 strains were selected based on different colony morphology. The potential 

strain SBSUC2 was selected as the most potential as it resulted in a zone of clearance was 14mm. The most 

potential strain was identified as Pseudomonas putida based biochemical tests (Table 1). Bacteria capable of 

producing uricase that have been documented are only few like P. aeruginosa (Frank and Hahn, 1955), P. 

acidovorans (Sin, 1975), 

 

Optimal  Culture conditions like pH-7  ,Lofty, 2008 observed highest enzyme production at pH 7.0 in a Bacillus 

thermocatenulatus strain isolated from Egyptian soil (Graph1) and temperature 37
o
C,( Graph2) Li et al., 2006 found 

that temperature around 30-37ºC was suitable for the uricase they have produced in E.coli host. Nutrients like 

carbon (starch -1%) (Graph3)and nitrogen sources (0.2% ammonium nitrate) ( Graph4) were found influence for 

growth. The inhibitory protein was found to be maximum at 80% ammonium sulphate precipitation.  

 

The desalted protein sample was further purified on DEAE-Sephadex A-50 column. The enzyme activity for crude 

and purified enzyme was 38U/ml, 67U/ml. whereas, the specific activity was 36U/ml and 70U/ml for crude and 

purified enzyme respectively (Fig 1).  
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SDS-PAGE analysis of purified fractions revealed five peptides with a molecular weight of 18, 36, 42 and 66 and 

116 kDa. Among five peptides 66 kDa showed zone of clearance on uric acid agar plate. However in Bacillus 

subtilis, Pollyana et al., 2010 reported  60 kDa protein as uricase. The column fractions were checked for uricase 

activity using Well diffusion assay (Fig:2). The detection of uricase gene using PCR, reveled an amplified uricase 

gene size of 240 bp (Fig:3). Cheng et al., 2008 amplified the known Candida utilis urate oxidase gene sequence and 

the PCR-amplified urate oxidase gene’s size of 0.9 kb. 

 

The N-H stretching vibrations at 3427 cm
-1

 in the FT-IR spectrum showed N- H stretch of   the protein 

compound(Graph :5). The CH2 vibration was obtained at 2912 cm
-1

. The uricase enzyme showed a characteristic 

peaks 1612 and 1595 cm
-1

 attributed to the primary and secondary amide linkages of enzyme molecules. C-H 

vibration was obtained at Wave number 1421cm
-1

. 

 

Table1: Biochemical characteristics of Pseudomonas putida 

BIOCHEMICAL TEST RESULT 

Indole Negative 

Methyl red Negative 

Voges Proskauer Negative 

Citrate Positive 

Nitrate reduction test Positive 

Oxidase test Positive 

Catalase test Positive 

 

  

 

Graph 1: Effect of pH on growth 
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Graph 2: Effect of temperature on growth

 
 

 

Graph 3: Effect of carbon sources on growth 
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Graph 4: Effect of nitrogen sources on growth 

 

 
 

Graph 5: FTIR spectrum of uricase from Pseudomonas putida 
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Fig.1: Uricolytic activity of crude and purified uricase 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Protein profile of uricase from Pseudomonas putida on SDS-PAGE gel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ISSN 2320-5407                                    International Journal of Advanced Research (2014), Volume 2, Issue 1 34-40 
 

39 

 

Fig. 3: Amplification of uricase producing gene of Pseudomonas putida using PCR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 
 

 

1. Adamek V, Kralova B, Suchova M, Valentova O and Demnerova k. Purification of microbial  

uricase.Journal of Chromatography .1989; 497: 268- 275.                               

 

2. Buchanan  RE, Gibbons NE, Cowan ST, Holt TG, Liston J, Murry RGE, Niven CF, Ravin AW and Stainer 

RY. Bergey’s Manual of Determinative Bacteriology. Williams and Wilkins Co., Baltimore.1974. 

 

3. Chen Z, Wang Z, He X, Guo X, Li W and Zhang B. Uricase production by a recombinant Hansenula 

polymorpha strain harboring Candida utilis uricase gene. Appl Microbiol Biotechnol .2008; 79: 545-54. 

4. Frank W and Hahn GE. Uricase chungen zum bakteriellen purin uber den abbau von amino, oxy, and 

methylpurinen durch Pseudomonas aerogenousa (B. pyocyaneum). Physiol. Chem. 1955; 301 :90–106. 

 

5. Friedman TB, Polanco GE, Appold JC and  Maylet JE. On the loss of uricolytic activity during primate 

evolution-I. Silencing of urate oxidase in a hominoid ancestor. Comp Biochem Physiol. 1985; 81(3): 653-9. 

 

6. Hosoya T and Ohno I . Metabolic disease , Hyperuricemia and chronic kidney disease . Nihon Naika 

Gakkai Zasshi .2011; 100 : 1206-1212.  

 

7. Li J, Chen Z, Hou L, Fan H, Weng S, Xu C, Ren J, Li B and Chen W. High-level expression, purification 

and characterization of non-tagged Aspergillus flavus urate oxidase in Escherichia coli. Protein Exp. Purif. 2006;49: 

55-59. 

 

8. Lowry OH, Rosebrough NJ and Farr AL . Protein measurement with the Folin Phenol reagent. Journal 

Biol Chem .1951;193: 265-275. 

 

9. Pollyana P,  Moraes DE, Galdino LM, Salles AS, Reis LP, De Marco VC,  Prates JL, Bloch MV and 

JrTorres CFA. Cloning, purification, and partial characterization of Bacillus subtilis urate oxidase expressed in 

Escherichia coli. Journal Biomed Biotechnol. 2010; 674908. doi: 10.1155/2010/674908. Epub 2010 Feb 4. 

 



ISSN 2320-5407                                    International Journal of Advanced Research (2014), Volume 2, Issue 1 34-40 
 

40 

 

10. Sachdev DP, Ghaudhari HG, Kasture VM, Dhavale DD and Chopade BA. Isolation and characterization of 

indole acetic acid (IAA) producing Klebsiella pneumonia strains from rhizosphere of wheat (Triticum aestivum) and 

their effect on plant growth. Ind. J. Exper. Biol. 2009; 47 :993-1000. 

 

11. Saeed MH, Abdel-FatahY, Gohar M and  Elbaz AM. Purification and characterization of extracellular 

Pseudomonas aeruginosa urate oxidase enzyme. Polish Journal of Microbiology. 2004; 53 (1) : 45-52. 

 

12. Sin IL. Purification and properties of xanthine dehydrogenase from Pseudomonas acidovorance. Biochem. 

Biophysic. Acta. 1975; 410 :12–20. 

 

Wu X, Wakamiya M, Vaishnav S, Geske R, Montgomery C, Jones P, Bradley A and  Caskey T. 

Hyperuricemia and urate nephropathy in urate oxidase deficient mice. Proc Natl Acad Sci USA.1994; 91: 742- 746. 


