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ABSTRACT

An attempt was made to throw Zight
upon the ocaurrvence and identity of uri-
eolytio mieroorganigmg in goil samples
collected from various regioms of Egypt.
Results indicate that uricolytic bacter-
ia and uricolytic fungi are present n
81% and 84% of the investigated gotl sa-
mples reapeatively. Counts of upieelytic
bacteriasrranged between & X 10° and
§.6 x 10" and that of juricolytic fungi
ranged between 1 X 10 and 2.7 X 10°/g
oven-dry soil. The uricolytic fungal zso-
lates belong to five genera via : Asperg-
illus, Peniaillium, Fusarium,

Chaetomium and Cephalosporium. The most
dominat genera were Aspergillus, Penici-
Lliwn and Fuearium. Isolates of unigoly-
tie baotepia belong to the genera Arvthr-
obacter, Baeillus, Pseudomonas, Flavoba-
cterium, Streptomyces, Alcaligenes, Mic~
rococcus, Mycobacterium, Streptococcus,
Corynebacterium, Nocardia, Micromonospo-
ra and Sareing. The first five geneaa ave
‘the most dominant. Resulte have revealed
a distinct physiological group of micro-
organisms that would have a role in the
nitragen cycle in nature.

INTRODUCTION

Although mény investigations have been carried out
on soil mieroorganisms in various countries, yet reports
on the occurrence of uric acid decomposing microorganisms
in soil seem to be lacking,



EL-Naggar.

purand (1961) and Smith (1963) separately conclu-

ded that the uricolytic of soil extract might pOssibly
be due to organisms producing uricase. However, these
investigators did not give information of the Qgourre-
nce and nature of these organisms. Recently El-Naggar
and Emara (1980) have detected uricolytic bacteria and
uricolytic fungi in 80% and 89% respectively ef the in-
vestigated Asiri soils. It was felt required to throw
light upon the occurrence and identity ef uricolytic
microorganisms in soil samples collected from various

- localities of Egypt.
MATERIALS and METHODS

Soil samples :

Eighty four soil samples were collected from the
upper 20 cm, layex after removing the exposed surface
from different localities of Egypt., foil 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 (lG), |

Media :

Uric acid medium for counting and isolating bacteria -
201
0.2 g; CaCl, H,0, 0.1 g.; K,HPO, 1 g; glucose 4 g; agar,

of the following composition : NaCl, 0.5g ; Mgso, 7H

2 72 277
20 g. Distilled water 1000 nil. the pH was adjusted at
5.8 - 6 and autoclaving was made at 1.5 atms. for 15 mi-
nutes. ' '

Uric acid medium for couﬁting and isolating fungi
was the same as that for bacteria but with adding to the
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sterile medium‘the filter-sterilized antbiotic to give
a final concentration of 10 mg % chleretetraeyelin HC1;
| 2 mg % chloramphenicol and 2 mg % streptomycin sulphate.

Countlng of urlcolytlc and non-uricolytic m;croorg_
anisms was made using the standerdized- spatula
spray technique given by Elwan and El=8yed (1964).

Uric acid medium is turbid, the developing uricoly-
tic mlcroorganlsms produce uricase that results in the
breakdown of uric acid and clearing the medium

Incubation was made at 30°C for'threg gays in case
of bacteria and five days for fungi.

Organisms showing uficalytic activity were isolated,
purified and identified. Gilman's Keys (1957) and Barne-
tt's Keys (1960) were used for identifying fungi, Media
used for identification of bacterial isolates were similar
to those recommended in the Manual of Mjgr¥ebiological Met~
héds, 1957, 1Identificatien was made using the Keys of

Befgey 1974.

RESULTS

Results ( Table 1) of 1nvestigatihg‘§4 soil samples
show that 68 soil samples i.e. about 81% containea'u:iC—
olytie bacﬁeria and 79 ones i.e. about 94% contained uri-
colytic fungi.3 The counts Qg uricolytic bacteria ranged
between 2 X 10 and 8.6 X 10° where the counts of uricol-
ytie fungi ranged between 1 X 102 and 2.7 X 103 colonies
/g oven dryed seil. About 67% and 85% of Neorth coast soil
samples contained uricolytie bacteria and uricolytic fungi
respectively. Soil samples from lower Egypt incorporated
uricolytic bacteria in 95% and urlcolyflc fungi in all the
soil samples.

68% and 93% of soil samples of Cairo region contained uriédlytic‘ bact~
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.~ teria and fungi respectively. All the soil samples of upper
. Egypt.contained uricolytic bacteria and uricolytic fungi.

The census of uricolytie migxgorqanisms gives ev=
"idence that bacteria are mueh higher than fungi.

‘Table (2) shows the distribution of uricolytic
 furigal genera in the investigated soil samples. Five ',
fungal genera vis : Aspez'éil;lug; Penieillium, Pusarium, Cha-

_ etomium and Cephalosporiumwere identified.Aspergillus, Pen-
iai-ZZium end Fusarium were distributed in all the inv-
» estlgated regiens. Chaetomium and Gephalosporium-were

G recovered from the regions ef €aire and lower Egypt.

Table (3) shows the distribution of urlcolytlc
bacterial genera in the investigated soil samples.

, Thlrteen bacterlal genera viz : Arthrobac‘*zr, Baeillus,

Pseudomonae, Flapgbactermum Streptomyces, Alcaligens, Microcoa-
cus, Corynebaoterium, Neeardia, Mieromenospera, and Sarcina were”
identified. The genera Avthrdbaater, Bactillus, Pseudomonas,
Flavobacterium and §treptomyces were recovered from all
the investigated soil samples. Alcaligenes and Micrococcus
were iselated from seil samples of two reglons. '&mwne—
_\_bactertum and Saraina were recevered from SOll samples of
one region only.
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Table (1) : The occurrence of uricoyytic bacteria and fungi

in soil camples collected from various regions

of Egypts.

contal
No.of No of sample ontaining
invest- uricolytic microorganisms

Range of counts of urico-

lytic microorganisms per

Region igated ]
samples gram ngn dry soil
Bacteria % Fungi & Bacteria Fungi

‘ 3 5 2 3
North 27 18 66.65 23 85.17 2X107-5X107 1.4X10°-1.6X10
Cost '

3_ 5. 2 3
Lower 22 21 95,453 22 100 . 3X107-2,8X107 3.1X10°-2.7X10
Egypt
Cairo & : 3 5 2 3
its 19 : 13 68.42 18 93.63 4X107-8.6X10” 1X10°-1.1X10
Districts S
Upper , 3 5 2 2
16 16 ] 100 3%xl07=6Xx10 =

Egypt 100 16 X107=6X 2X10°-2X10

Table (2) : Distribution of the uricelytic fungal genera
isolated from the ivvestigated soil samples.

‘North Cairo & its Lower Upper

coast Districts Egypt Egypt
Aspergillus 19 9 11 5
Periieillium 5 4 7 2
Fusarium 1 2 2 2
Chaetomium 0 1 1 0
. Cephalosporium 0 2 1 0

*-

51



EL-Naggar.

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 14 13 21 15
Bacillus 12 13 21 16
Pseudomonas : 18 12
Alcaligenes 2 5 6 0
Flavobacterium 3 4 6 4
Streptomyces 4 7 5
Micrococcus 3 4 2
Mycobacterium 1 2
Streptococcus 2 1
Corynebacterium
Nocardia | 1
Micrbmonospora ' : 1 1
Sarcina 1
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DISCUSSION

Results give‘evidence of the ocgurrence, distr-
ibution and identity of uricolytic microorganisms in
Egyptian soils. About 81% of the investigatéd soil
samples harboured uricolytic bacteria and 94% of them
harboured uricolytic fungi. Investigating the occu-
rrence and distribution of uricolytic mic?oorganisms
as a didtinct physiological group, has not yet been
tried in Egypt. However, El=Naggar and Emara (1980)
detected ﬁricolytic microorganisms in Assiri goils.
They detected uricolytic bacteria and uricolytic fungi
in soil samples from Assir region in Saudi Arabia.
EStimates of bacterial counts ranged between 2 X 10
and 2.2 X 103 colonies per gram and that of fungi
between 2 X 10% and 1.4 X 103 colonies per g¢. ovendry
soil. However, in the present investigation counts

2

are much higher, counts of uricolytic bacteria ranged
between 2 X 103 and 8.6 X 10° and that ef:fungi rang-
ed between 1 X lO2 and 2.7 X lQ3. '

Uric acid being the chief end product of nitrogén
metabolism in mest insects, reptiles and birds, it acc-
umulates in soil. Durand (1961) detected the presence
of urate oxidase (uricase) in:soeil and Smith (1963) su-
cceeded in extracting the active fractiens from soil
and attributed them te the activity of séil microorgan-
isms although no data concerning these microorganisms

were recorded.

The addition of 0.4% uric acid in uric acid medium
used in the present investigation and adjusting the pH
at 5.8 - 6 would result in a homogenized turbid medium.
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The active uricolytic developing microorganisms sooner
produce uricase that decomposes uric acid resulting dn
a clear zone. Uricolytic microorganisms were thus eas-

ily detected and counted.

The dominace of the genera, Aspergillus, Penicillium
and these genera are widely distributed in Egyptian geils
as well as in soils of many Arab countries ( ggypet 1935;
Montasir et al., 1959; Mahmoud et al., 1964; Rlwan et al.,
1969; Elwan and Diak , 1971 and Moubasher and Moustafa 1970).

With regard to urieolytic bacteria, thirteen comm-
cn soil bacterial dgenera were identified. The dominance
of the genera Arthrobacter, Bacillus, Pseudmonag Flavebacterium
and Streptomges among urieolytic bacteria is also of int-
erest. These bacterial genera are widely distributed in
Egyptian and Arabian soils (Montasir et al.; and El-Naggar
and Emara, 1980),

Uric acid decomposition is ene ef the biochemical

activities of microorganisme which make substantial
contribution to the turn over of nitrogen on which cont-

inuance of life on earth depends.
Results indicate that Egyptian soils are not only

rich in microbes but also it revealed a distinct physi-
ological group of uricolytic microorganisms that would

have a role in the nitrogen cycle in nature.
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