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ABSTRACT 

1\venty nine species of fungi have been tested for their uricase activity. Only twenty two species of them have the ability to 
produce uricases. 

Most of the uncapable fungi to produce uricases belong to Basidiomycotina. The highest production of uricase was achieved by 
Aspergillus carbonarius, Botrytisfabae and Aspergillus sydowii (0.16, 0.13, and 0.093 units/mllmin.). 

All the cultivated mushrooms tested have uricase activity. Pleurotus sajor-caju has the highest uricase activity within all the 
cultivated mushrooms tested. 

The tested fungi proved that there is no correlation between the uricase production and the mycelial dry weight. 
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INTRODUCTION 

It has long been known that uric acid is degraded by a num
ber of microbial species. The uricase: urate oxidase was defined 
as the enzyme that hydrolyze uric acid into allantoin. The impor
tance of microbial uricase has two benefits, firstly decomposi
tion of the deep-litter of poultery, secondly the clinically treat
ment of the uremia and gout . 

Uricase production by bacteria and actinomycetes have been 
extensively investigated. (4, 5, 6). Furthermore, yeasts have been 
recorded to have uricolytic activity. (8, 9, 10) 

However little literatures referred to the uricase production 
by filamentous fungi. Brunei [2] reported that some basidi
omycetes can produce uricase. Uricolytic activity was also em
phasized in some species of Pencillium and Aspergillus (13). Fur
thermore some Alternaria and Fusarium species have been re
corded to have uricolytic activity (13) In addtion Gliocladium 
sp., Neurospora spp., Cladosporum herbarium, Botrytis cinerea 
and Trichoderma koningi have been reported to produce uricase 
(13, 16). 

The aim of this investigation is to shed more light on the pro
duction of uricase by some selected members ofBasidiomycotina 
and some other representative fungi. 

MATERIALS AND METHODS 

(a) Fungal cultures 

Twenty nine fungal species were used for screening experi
ments from the following collections: 

-Dr. J. N. Hedger, (Hed), U.C.W. Aberystwyth, U.K.; 
-Dr. R. B. Kemp (Ke), Edinburgh Univ., U.K.; 
- Glasshouse Crops Research Institute, U.K. (GCI), 
-American Type Culture Collection (ATCC); 
- Consultative Commet Company of Mushroom Cultivation 
(CCCM); 

and 
Faculty of Education, Ain Shams Univ. (Ain), Cairo, Egypt. 

The cultures were routinely maintained on 3 % malt agar and 
Czapek-Dox agar being subcultured at 3 month intervals. 

(b) Testing procedure for uricase production 

Solid Czapek-Dox medium in which sodium nitrate was re
placed by uric acid on an equivalent nitrogen basis was used to 
test the utilization of uric acid by fungi. The medium consisted of 
(% w/v): sucrose, 3; KHl0

4
, 0.1; Mg S04• 7Hp, 0.05; NaN03, 

0.2; and agar, 2.0. Uric acide was sterilized by heating at 160°C 
for one hour but all other ingredients of the medium were auto
claved. Six mm. diameter discs from the edge of 5-7 days cul
tures of the test fungi growing on 1.5% malt agar, were used to 
inoculate the plates centrally. Plates were incubated at 30°C or 
250°C. Evidence of uricase production was taken as the appear
ance of clear zones on the agar around the inoculum. The clear 
zone diameter of each plate was measured in mm. 
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(c) Measurement of the uricase activity 

1. Culturing and harvest of the fungal mycelia 

Aliquots of 50 ml of the liquid Czapek-Dox medium were 
placed in 250 ml Erlenmyer flasks. The flasks were autoclaved at 
15 p.s.i for 15 min. Each flask was inoculated with two 6 mm. 
agar discs of the tested fungus. A triplicate for each tested fungus 
were incubated at 30°C or 25°C. After 10 days incubation, the 
mycelia were harvested by filtration, washed thoroughly with 
distilled water and blotted dry with absorbent paper. 

2. Preparation of cell-free extracts 

These mycelia were ground with washed cold sand in porce
lain morter and extracted with 0.05 M potassium phosphate buffer 
(pH7.4). The slurries were removed by centrifungation at 7000 
rev./min. for 20 min. and the supernatant liquids were used as the 
crude enzymes preparation. All these procedures have been done 
in a cold condition. 

3. Uricase enzyme assay 

The modified method of (17) and Italia et at. (18) was used. 
The decrease of uric acid absorbance at 293 mm was taken as an 
evidence of enzyme activity. In this method, 2 ml solution con
taining 10 of uric acid per ml of 0.2 M of borate buffer solution 
(pH9.0), 0.3 ml of water and 0.5 ml of each enzyme preparation 
were added at 30°C for 30 minutes. To stop the enzyme reaction, 
0.2 ml of 0.1 N KCN blank was added and the absorption was 
measured. For blank preparation, 2 ml of distilled water was added 
instead of uric acid. For the standard preparations, KCN was added 
before the addtion of the enzyme. 

One unit of the enzyme activity is corresponding to the amount 
of the enzyme which oxides one mole of uric acid per one minute. 

RESULTS 

1. Detection for uricase production 

Uricase production has been detected by the formation of clear 
zones [19]. Clear zones began to appear in cultures accompanied 
with their growth after ca 72-168 h. 
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Table 1 
Uuricase production by all the tested fuungi 

Fungus 

Phytophthora palmivora (Butler) Butler 
Cunninghamella echinulata (Thaxtee) thaxtee ex, 
Blakeslee 
Mortierellqa sp 
Rhizopus oligosporus Saito 
Chaetomium glbosum Kunze 
Agaricus bisporus (lang) Imbach 
Ceraceomyces sp. 
Corprinus cinereus (Betli) 
Coriolus versicolor (1) Quelet 
Flammulina velutipes (M.A. curtis) Singer 
Lentinus edodes (Berk) Sing 
Pleurotus columbinus Quel. ap. Bres 
Pleurotus floridanus Sing 
Pleurotus ostreatus (Jacq. ex.Fr) Kummer 
Pleurotus pulmomarius Fr. 
Pleurotus sajor caju (Fr.) singer 
Schizophyllum commune Fr. 
Serpula lacrimans (Wulfen) Schroeter 
Alternaria alternata (Fr) keissler 
Aspergillus alutaceus Berh 
Aspergillus carbonarius (Bainier) Thorn 
Aspergillus niger Van Tieghem 
Aspergillus terreus Thorn 
Aspergillus sydowii (Bainier & Sartory) 
Thorn & Church 
Botrytis fabae Sardina 
Fusarium culmorum (W. G. Smith) Sacc 
Paecilomyces cariotii Bainier 
Pencillium claviforme Bainier 
Pencillium oxalicum Currie & Thorn 

Source 

Hed 
Ain++ 

Hed 
Hed 
Hed 

CGI 
Hed 
Ke 
Hed 
Hed 
CGI-R 130 
CCCM250 
ATCC 38538 
ATCC 38546 
CCCM299 
CCCM290 
Hed 
Hed 
Hed 
Ain 
Ain 
Ain 
Ain 

Ain 
Hed 
Hed 
Ain 
Hed 
Ain 

(-)No clear zone;(+) 10-20 mm; (++) 20-30 mm; (+++) 30-50 mm; (++++) 50-60 mm and(+++++)> 60 mm. 

Uricase 
Production 
++ 

+++ 
+++ 

+++ 
+ 

+ 
++ 
+ 
++ 
+++ 

+++ 
+ 
++++ 
+++ 
+++ 

++++ 
++++ 
++ 
++ 
+++ 
+ 

The tested fungi can be divided into five groups according to 
the appearance and measurement of the clear zones as shown in 
Table 1. 

The first group (-) , includes the fungi which did not pro
duce clear zones i.e. uncapable to produce uricases. This group 
comprises seven species; six of them belong to Basidiomycotina 
and the seventh is Chaetomium globosum (Ascomycotina). Within 
the Basidiomycotina Lentinus edodes, Flammulina velutipe, 
Coprinus cine reus, Coriolus versicolar, Schizophyllum commune 
and Serpula lacrimans show no uricase activities. 

acterized by low uricase production. These are Pleurotus 
floridanus, Pleurotus pulmonarius one species of 
Mastigomycotina (Phytophthora palmivotra), one species of 
Zygomycotina (Cunninghamella echinulata), and two species of 
Deuteromycotina (Fusarium culmorum and Paecilomyces 
variotii). 

The second group includes the weakly positive fungi (+),three 
fungi of this group belong to Basidiomycotina ( Pleurotus 
ostreatus, Pleurotus columbinus and Ceraceomyces) and two of 
Deuteromycotina, (Aspergillus alutaceus and Penicillium 
oxalicum). 

The third group (++)includes the weakly positive fungi char-
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Eight fungi located in the fourth group ( +++) which are con
sidered to be good uricase producers and these are: two 
Basidiomycotina (Agaricus bisporus and Pleurotus sajor-caju), 
two Zygomycotina (Rhizopus oligosporus, Mortierella sp.) and 
four Deuteromycotina (Aspergillus niger, Aspergillus terreus , 
Alernatia alternata and (Pencillium claviforme). 

The fifth group ( ++++) includes the fungi which are consid
ered as high uricase producers. This group included Aspergillus 
carbonarius, Aspergillus sydowii and Botrytis fabae . Accord
ingly we could observe that the higher producers are members of 
Deuteromycotina and the lower are members of Basidiomycotina 
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which are situated in the first, second, third and fourth groups. 

2. Uricase activity 

The species that produce clear zones were tested quantita
tively for their uricase activities (Fig. 1 ). The three fungi included 
in the fifth group (high uricase producers) had the highest uri cases 
production, they are headed by Aspergillus carbonarius (0.16 unit/ 
ml/min). All Aspergillus spp were highly capable to produce 
uricase. There is only one exception, Aspergillus alutaceus which 
has low level of uricase. 
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Figure 1: Comparison between the values ofunicase acitivity of 
all the clear zone producing fungi in uric acid medium. 

The activity level of uri cases by a range of Basidiomycotina 
was found to be lower than that produced by the other groups of 
fungi. However, Pleurotus sajor-caju occupied the first position 
between all the tested Basidiomycotina (0.04 unit/ml/min.), fol
lowed by Agaricus bisporus (unit/ml/min.). 

In accordance to the fungal groups in Table 1, enzyme activ
ity can be added to these groups as following: 

-group+ (0.0010- 0.0026 unit/ml/min.) 
- group++ (0.010- 0.028 unit/ml/min.) 
- group+++ (0.0370- 0.0566 unit/m1/min.) 
-group++++ (0.0933- 0.1600 unit/ml/min.) 

3. Mycelial dry weight 

The dry weight of the different fungi produced after incuba
tion period of 168 h are shown in Fig. 2. All the uricase produc
ing fungi can grow on Czapek-Dox medium in which sodium 
nitrate was replaced by uric acid as a sole source of nitrogen. 

The results presented in Fig. 2 show that no correlation could 
be obtained between mycelial growth and enzyme activity (Fig.1) 
Aspergillus, the weakest uricase producer (second group), sur-
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passed all the tested fungi in their growth, with the exception of 
Alternaria altemata (fourth group) which was the best fungus 
growing in uric acid medium. 
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Figure 2: Comparison between the values of unicase acitivity of 
all the clear zone producing fungi in uric acid medium. 

DISCUSSION 

The first aim of this work is to obtain some information about 
growth of higher fungi and some other fungi when cultivated on 
uric acid as a sole source of nitrogen. 

The second aim was to measure the uricase activities of the 
best growing fungi in relation to their dry weights. 

The higher fungi were generally low producers of uricases. 
About half of the Basidiomycotina tested had no ability to pro
duce uricase. The growth of some Basidiomycotina on uric acid 
solid medium without producing clear zone could be attributed 
to their C/N ratios tolerance since they grow in straw, wood and 
other agricultural wastes with low N content [20, 21]. 

The behavioural differences of the growth of Pleurotus spp 
in presence of uric acid was controversial. P. sajor-caju, the best 
uricase producing from Basidiomycotina had the lowest dry 
weight when grown in uric acid. Furthermore, Aspergillus 
alutaceus and Penicillium oxalicum weakly positive fungi, grew 
well in presence of uric acid. However, there is no correlation 
between the growth and the enzyme activity. So, it can be specu
lated that uricase production is not function of cell growth as 
previously predicted by (5) who recorded the same results on 
actinomycetes. 

It is well known that Agaricus bisporus cultivated by the ad
dition of animal manure is added to the compost [22, 23]. Tht:: 
results of this investigation have also revealed that A. bisporus 
has a good uricase activity. Consequently, addition of animal ma
nures to Pleurotus spp. compost can be recommended as detected 
by the result of this investigation, since they all can degrade uric 
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acid. Furthermore, animal manure would increase the nitrogen 
content of the compost which in turn stimulates the lignocellu
lose degradation by Pleurotus spp. (24). 

Various Deuteromycotina species tested had the ability to grow 
on uric acid as the only source of nitrogen. It can be considered 
that Aspergillus spp. produced mostly the highest uricase activ
ity in this study, except A. alutaceus. Uricase activity of nidulans 
(= Emericella nidulans) and A. flavus have been previously re
corded [I, 25-27). In addition, plant pathogenic Deuteromycotina 
and Mastigomycotina, Botrytis fabae, Alternaria altrnata and 
Phytophthora palmivora were recorded to produce uri cases but 
the former was highly producer than the later two. But Botrytis 
cinerea and Alate maria porri were previously recorded to pro
duce uricases (13). 

The present results show that Pencillium calviforme was of a 
moderate uricase activity but P. oxalic urn had a very low uricase 
activity. Some literatures have been done on uricases of Pencillium 
spp. Moreover, it has been recorded that P. chrysogenum utilized 
uric acid as a nitrogen source and its uricase was recorded as 
constitutive enzyme [13, 14]. 

In the present investigation the Zygomycotina species, 
( Rhyzopus oligosporus) was recorded as a good uricase producer. 
Thus, its economic importance would be highly evaluated since 
it is commonly used in food production (ex. tempe). 

Uricase production was also recorded, in low rate, in both 
Curninghamella echinulata and Mortierella sp. Similarly, Franke 
et al. (13) recorded the uricase production by Rhizopus nigricans, 
Cunninghamella sp. and Mucor sp. 
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