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ABSTRACT 

An attempt was made t o  throw l i g h t  
upon the gcourpence and ideqtdtg s t  up& 
coZytio miarsargavtawa i n  aa& b ampiae 
col lec ted  from vahous  regtons of Egypt. 
Resul ts  indicate  that  u r i c o l y t i c  bacter- 
i a  and m i c o l y t i c  fungi are presgysl dn 
81% and 84% of the invest igated s o i l  sa- 
mplea rsspept ive ly .  Counts o f  ~ g d o o l y t i c  
b a ~ t e r i a ~ ~ r m g e d  betwcen d X 10  and 
8.6 X 20 and thab ~ f ~ w C o o ~ ~ t C o  fuggC 
ranged between 1 X 1 0  and 2.7 X 10  /g  
ouen-dry s o i l .  Nze ur ico ly  t i c  fungal i so-  
l a t e ~  b e h g  f o  f i v e  genera u i z  : & p w p  
i Z  Zus, PenCeiZZCarnr, E'usaaiw, 
Chaetomiwn and CephaZosporiwn. The most 
dotvina t genel1a wwere Aspergi 2 Zus, Psnici-  
t 2Lm end Pusariwn, I so la tes  of u&a&p  
i;io baatepia bebag  t o  the genem A ~ f h p -  
o k s f  s ~ ,  Ba&Z lva, P@s~49manas, FZnvoBa- 
cteriwn, Streptomyces, Atcazigenes, Mic- 
rocaccus, Mycobacteriwrl, S t rq toooocus ,  
~ o r ~ n e b a c t e r i w n ,  Nocardia, Micromonospo- 
m elad 8w&as 37ze f i p s  t f i v e  geneaa arle 
the moat dom.lnan&. ~ e s t t d  ts' ham mvea2ed 
a d i s t i n c t  physiological group of micro- 
organisms tha t  would have a ro le  i n  the 
n i t r ~ g s n  c p l e  i n  nature. 

although many investigations have been carried out 

on soil micr~grganisms in various countries, yet reports 

on the occurrence of u r i c  a c i d  decomposing microorganisms 

in soil seem to be lacking, 



Durand (1961) and Smith (1963) eeparately conclu- . 
ded that the uricolytic of soil extract might possibly . 
be due to organisms producing uricaaa. Hawever, these 

investigators did not give information of the occurre- 

nce and nature of these ergani~ms, Reaentby El-Naggar 
and Emara (1980) have detected uricolytic bacteria and 

uricolytic fungi in 8 8 %  and 89% respectiyeJy eQ the in- 

vestigated Asiri soils. It was felt required to throw 
light upon the occurrence and identity eE ~ r i ~ o l y t i c  
microorganisms in soil samples collected from various 

localities of Egypt. 

MATERIALS and W@THQDB 

Soil samples : 

Eighty four soil samples were collected from the 

upper 20 cm. layer after removing the e x p ~ g e d  surface 

from differenb localiti~s ~f Egypt, Loil  samples were 
, collected in polythene bags, Samples were from North 

coast (27); lower Egypt and Nile Delta (22); Cairo and 

its districts (19) and Upper Egypt ( 1 6 ) .  

Media : 

Uric acid medium for counting and isolating bacteria 

of the following csmpositign : NsCl, B.5g ; MgS04 7H20, 

0.2 g; CaCl H 0, 0.1 9.; K2H?Q4 1 g ;  glucose 4 g: agar, 2 2 
20 g. Distilled water 1000 ml. the pH was adjusted at 

5.8 - 6 and autoclaving was made at 1.5 atms. for 15 mi- 

nutes. 

Uric acid medium for caunting and isolating fungi 
was the same as that for bacteria but with adding to the 



Uricolytic Microorganisms in Egyptian Solis. 

sterile medium the filter-sterilized antbiotic to g i v e  

a final concentration of b Q  m?lg $9h~&?X~~$raeyclin HC1; 

2 .mg % chloramphenicol and 2 mg % streptomycin Sulphate. 

Counting of uricolytic and non-uricolytic 

anisms was made using the standerdized-~pkula 

spray technique given by Elwan 2nd aZ=8yed (1964). 

Uric acid medium is turbid, the devel~~ing uricoly- 

tic microorgani%ns produce uzicase that results in t h e  

breakdown of uric w i d  8 ~ d  ~ k s x i n g  &he medium. 

~ncubation was made at 30°C for three days in case 

of bacteria ~ n d  f i v e  days for f ! 4 8 g i t  

Organisms showing u ~ i e O i y C i t ?  activity were isolated, 

purified and identified. Gilman's Keys (1957) a ~ $  Barne- 

tt's Keys ( 1 9 6 0 3  Were used far &d@F&i$&ifig fungi, Media 
used for identification of bacterial isolates were similar 

to those recommended in the Manual oc Mi~~ebiological ~ e t -  

hods, 1957, Identificatia~ was made using tho Keys of 
Bergey 1974. 

RESULTS 

Result8 ( Table 1) of investigating 8.2 soil samples 

show that 68 eoiL onmpl@w i.@, ebsuk 8 1 %  contained uric- 
olytic bacteria and 79 ones i.e. about 94% containeduri- 

colytic fungi. Th@ !aunts of uricoly&ic bacteria ranged 
3 5 between 2 X PO and 8,6 X 18 where the counts of uricol- 

3 ytic fungi ranged between 1 X lo2 and 2.7 X 10 colonie~ 
/g oven dryed sail, About 67% and 85% of Nasth coast soil 
samples contained uricolytic bacteria and uricolytic fungi 

respectively. Boil samples from lower Egypt incorporated' 
uricolytic bacteria in 95% and uricolyt..ic fungi in all the 

.I 
soil samples. 
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Table (1) : The occurrence of uriceyytic bacteria and fungi 
in soil camples collected from various regions 

of EgyptS* 

NO of sample canteining Rwge of counts of urico- 
No. of 
invest- uricolytic microorganisms L~t i s  microorganisms per 

Region igated gram oven dry soil 
samples 

Bacteria % Fungi % Bacteria Fungi 
--- 

North 27 1 8  66.65 23 8 5 - 1 7  2 ~ 1 0 ~ - 5 ~ 1 0 ~  1. 4x102-1. 6 x 1 0 ~  

Cost 
- 

Cairo & 
its 19 

3 5 2 1 3  68.42 18 93.63 4 Y ; Q  -8.6X10 1x10 -1.lXlO 3 
Districts 

.-.- 

Upper 16 16 1 0 0  3 
Egypt A6 100 3x10 -6~10' 2x102-2x10~ 

Table ( 2 )  : Diltributim e% t h @  ugieaPytic fungal genera 
isolated from the ivveatigated soil samples. 

North Gairs&its Lower Upper 
coast Districts Egypt Egypt 

Aspergi l Zus 
PeriiciZlium 

Pusariwn 
Chae tomCum 

Ce pha ZosporCum 



Table ( 3 )  : Distribution of the uricolytic bacterial 

genera isolated from the investigated so- 

il samples. 

Uricolytic Bacterial - North Cairo Lower Upper 
genera coast & its Egypt Egypt 

Districts 

Arthorobacter 

Baci Z Zus 1 2  1 3  21 16 

Pseudomonas 18 12 

AZca Zigenes 2 5 6 0 

PZavobacteriwn 3 4 6 4 

Streptomyces 4 4 7 5 

Micrococcus 3 4 2 

Mycobacteriwn 1 2 

Streptococcus 2 1 

Corynebacteriwn 2 

Nocardia 1 1 

Micromonosporn 1 1 

Sarcina 1 

5 2  
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DISCUSSION 

Results give evidence of the occurrence, distr- 

ibution and identity of uricolytis misreorganiams in 
Egyptian soils. About 81% o f  the investigated soil 

samples harboured uricolytic b a e k e r i ~  and 94%ofthem 
harboured uricolytic fungi. Investigating the occu- 
rrence and distribution of uricolytic microorganisms 

as a didtinct physioloyical group, has net yak been 
tried in Egypt. However, Ei=Edaggali2 ancl Ernara (1980) 
detected uricolytic micraorganisms in Assiri e e i f s .  
They detected uricolytic bacteria and uricolyticfungi 

in soil samples from Assir region in Sgydi Arabia. 
Estimates of bacterial counts ranged between 2 X 10 2 

and 2.2 X l o 3  colonies per gram and that gf fungi 

between 2 X lo2 end 1.4 X 103 colonic. par g. ovendry 

soil. However, in the present investigation counts 

are much higher, counts of uricolytic bacteria ranged 
5 between 2 X 183 and 6.6  X 10 and that ee.fungi rang- 

2 3 ed between 1 X 18 and 2.7 X 30 . 
Uric acid being the chief end product of nitrogen 

metabolism in mast insects, reptiles and birds, it acc- 
umulates in soil. Durand (1961) dctaeted the presence 

of urate oxidase (uricase) in:soil and Smith (1963) su- 

cceeded in extracting the active fraction8 from soil 
and attributed them ta the activity af sa?l microorgan- 
isms although no data concerning these microorganisms 

were recorded. 

The addition s f  Q,4% uric acid in uric acid medium 
used in the present invagtigation and adjusting the pH 

at 5.8 - 6 would result in a hamsgenized turbid medium. 



The active uricolytic developing microorganisms sooner 

produce uricase that decomposes uric acid resulting Ln 
a clear zone. Uricolytic microorganisms were thus eas- 
ily detected and counted. 

The dominace of the genera, AsysrgliZZua, PeniaiZZiwn 

and these genera are widely distributed in Egyptian soils 
as well as in soils of many Arab countries ( 1935; 

Montasir et al., 1959; 14ahmoud 3 G , ,  1964; Ltlwan et al., 

1969; Elwan and Diab , 1971 and Mouhasher and bloustafa 1970). 
With regard to u~iaolytic bacl:e$ia, fhirkeen comm- 

, cn soil bacterial genera were identj.Eied. The dominance 

of the gcner a Arthpobacter, BaciZZus, Pseudmonag &'lawbacterium 

and Strvptomyea ameng us ice l .y%i~  hJ.t;@ria is also QE int- 
erest. These bacteris$ genwa are wid@Ly distributed in 
Egyptian and Arabian soils (Montasir et al.; and El-Naggar 

and Emara, 1980). 

Uric acid darcmpss~itrlun ig ~ r r e  sfi $he biacheinical 

activities of microorganim~ whish make oub~tnntial 
~ontribution to the turn over of nitrogen on which cont- 

inuance of l i f e  ~n earth depends. 

Results indicate t h a t  Egyptian o s i l 8  are not only 
rich in microbes but! also 1% ~eveaJ.ed a distinct physi- 
ological group of uricolytic microorganisms that w ~ u l d  

have a role in the nitrogen cy~Le i n  n a t u m .  
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