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AnSTItAtT. Soil samples wen.; collected rrom oirrcrcn! hlciltion in Eastern region of 

Sauui Arahia in an attempt to isolate prote.lsc ilnu amylase producing microorgan
isms. The soil dilution plate method was useu ror the isoliltion of microorgani sm~. 

Motlifictl glucose yeast extract agar medium suppkrncntco with geililinc (GYACc) 

and st"rch (GYAS) was used. 

Thermophilic...: anti mesophilic hm:tcri a ~tntl lllesophilic fungi prouu<.:ing protease 

enzymes were isolated in all loc<ttion . No thermophilic ac..:linomycctcs ilno fungi 

pro~ucing the cnlymc were..: recovered in any of the localities . The same..: paltern was 

uhserved in Ci1S"': of n.:enverics of amylCise producing microorganisms. Speeie::. ~)f 

thermophilic actinomy...:etes were recovered from soil of Damm.lm. Qatif i.lnlJ Safwa . 

Thermophilic fungi were also recovered from three localitie s (Dammam, Sayhal and 

Thoqh... h). No thermophilic mk ro flora producing pr()(ca~e and amylase enzymes 

were ohtained from Aoqaiq anu luhail soils . 

Among the counts of protease prouw..:ing organisms. l3<1ci/lus sp 2 was dominant 

in t) localities . It was <losent from Ahquiq soil. Streptomyccs ...p 2 WliS found in 

Dhahran. Dammam ..lOd Naie..:ria localities . Pcnicillium sp I was commonly found in 

Ahquiq. luhail. Ilassa. Naieria. OatiL Sayhat and Thoqhah localities. 

Bacillu.... sp 2 as amylasc prndul:ing was found in H localitil:s. Streptomyces sp 1 

i.Jnu sp 2 were found from the Sclme rive localities (Ahquiq. Dammam. Dhahran. 

Naicri il. and Qatif). Penicillium sp I. A.,pcQ!illu.... sp 2 anu Mycelia Sterilia were 

rel:orucu in fnur different localitk's f(,)f each. 

Many investigations have been carried out of the existence and distribution of soil 
microflora in Saudi Arabia (Elwan and EI-Naggar 1969 & 1972, Elwan et al. 1969, 
Elwan and Diab 1970a, 1970c and 1971, Abuzinada and EI-Husseiny 1975, 1977, 
Abou-Heilah et al. 1982, Ali and Abou Heilah 1984 and Salam et al. 1975). 
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Little information is available about the microflora producing extracellular 
enzymes, in Eastern Region of K.S.A. especially thermophilic microflora . In the 
present study an attempt was made to isolate amylase and protease producing 
microorganisms at 30"C and 55"C from different soils collected from the Eastern 
Region . 

Materials and Methods 

Collection of soil samples: Soil samples were collected from ten different 
locations of Eastern Region (Fig. 1). The samples were collected from the upper 
layer at the depth of 5-10 cm at all localities by using sterile shovels , which were 
then put in sterile bags and labelled. 

Analysis of soil: Soil samples were analysed for total soluble saits , organic 
matter content, and pH according to the methods adopted by Black (1965). 

Microbial analysis: The soil dilution plate method of Johnson et al. (1959) 
was used. Modified glucose peptone yeast extract agar medium supplemented with 
gelatine (GPYA-Ge) or starch (GPY A-S) were used respectively for the recovery 
of protease and amylase producing microorganisms . 

Recoveries of Bacteria and Actinomycetes: 

i) Proteases producing microorganisms: 

Three replicates containing GPYA-Ge medium were used for each sample . 
One ml portion of the proper dilution was plated. Dishes were incubated at 30 or 
55"C for 48 hours; plates of developed growth were then flooded with mercuric 
chloride solution; the proteolytic activity of the recovered organisms was detected 
by observing the clear zone around bacterial growth due to the lysis of gelatine . 

ii) Amylolytic producing organisms: 

The previous procedure was followed using instead GPYA-S . Plates of 
developed growth were then flooded with iodine solution. 

iii) Identification of bacteria and actinomyces: 

Genera and species of microorganisms were identified according to Bergey's 
(1974) . 
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Fig. I. Map of Eastern Region of Saudi Arabia showing the studied localities (I. Aoqui4 ; 2. Dhahran; 
3. Da mmam ; 4. Jubail ; 5. Hassa ; 6. Naiereia; 7. Oat if ; S. Safwa; 9. Sayhat and 10. Tho4oah). 
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Recoveries of protease and amylase producing fungi: 

Three replicate plates of GPY A-Ge and GPY A-S, media containing rose 
bengal and streptomycine were used for each of soil sample for recovery 
respectively of protease and amylase producing fungi. One ml portion of the 
proper dilution was plated. Dishes were incubated at 30" and 55"C for 3-4 days. 
Pl a tes (GPY A-Ge) of developed growth were flooded with mercuric chloride 
solutign. The protease producing organisms were counted by observing the clear 
zone around the growth of fungal colonies. Plates (GPY A-S) of developed growth 
were then flooded with iodine solution. The amylase producing organisms were 
recovered by detecting the clear zone around the growth of fungal colonies. 

The fungal ge nera and species were identified according to Gilman (1971) for 
soi l fungi in general; Raper and Thom (1949) for Penici/ium spp and Raper and 
Fennell (1965) for Aspergi/us spp. 

Results 

The soil characteristics , pH values, total soluble salts , organic matter content 
and vegetation are summarized in Table I. Data given in this table show th at the 
studied soil samples were generally poor in organic matter content 3 .0 - 3.8'Yo. The 
tot a l soluble salt contents varied slightly from 0.5 - 2.4% . The pH values of the soil 
samples revealed appreciable differences ; all were slightly acidic (pH ranges from 
5.25 to 5.85). 

Table 2 gives the number of total viable microorganisms producing proteases 
per gm soil. 

The results show that, the bacterial counts varied from one locality to 
a no ther . The bacterial counts at 30"C ranged from 28x1O~ to 33x IO~ colonies per 
gram soil. The highest count was isolated from Dammam soil, while the lowest 
count was isolated from Abquiq soil. The highest bacterial counts at 55"C was 
31 x 10~ per gram soil from Thoqbah locality. No thermophilic proteases producers 
were isolated from Abquiq and lubail. The lowest count at 55"C was 12 x IO~ from 
Dhahran locality . 

The data in Table 2 shows that the soil of the eastern region of Saudi Arabia 
was low in actinomycetes producing proteases. No thermophilic actinomycetes 
producing proteases were isolated at 55°C. But at 30n C it was isol a ted from 3 
localities only , Dammam (41 x IO~/gm soil), Naiereia (70x 1O~/gm soil) and 
Dhahran (55x I04 /gm soil). 
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In respect of fungal content, the data in Table 2 shows, the fungal existence 
was less than the bacterial contents, The counts of fungi producing proteases at 
30"C were variable. No fungi were isolated from Dhahran locality. The lowest 
count (24x IO~/gm soil) was isolated from both Abquiq and Hassa localities, while 
the highest count (53x 104/gm soil) was detected in Thoqbah area, Thoqbah soil 
also contains the highest count of total viable bacteria at 55"C (3\ x tos/gm soil). 

Table 3 shows the numbers of total viable microorganisms producing 
amylases, isolated from the soil of different localities of easter region of Saudi 
Arabia at 30 and 55"C. This data reveals that , the thermophilic actinomycetes and 
fungi producing amylases were icol ated from 3 different localities each , 
Dammam-Qatif-Safwa, and Dammam-Sayhat-Thoqba respectively , 

No bacteria producing amylases were isolated at 55"C from Abquiq a nd 
Jubaillocalities. Fungi producing amylases were isolated at 30"C from R localities. 
The lowest count (12x to~/gm soil) was isolated from Jubail , Hassa , Safwa and 
Sayhat localities . The highest count (25x I04/gm soil) was recovered from 
Thoqbah locality. 

Table I. 	Chemical and physica l charactcristies of soil in the sampling si tes or E'lStern Region. Saudi 
Arahia (OMC . organic matter contcnt; TSS. ((llal soluhle sa lt) 

Localities Soil texture 
OMC 

% 
TSS 
% 

pH Vegetation type 

Ab4Ui4 Sandy clay 0.4 1) ,5 .'i _60 Cultiv'ltcd trees .lOd fruit s 

Dhahran Sandy clay O,.'i 0 _7 .'i_H.'i Cultivated trccs and 
grasses 

Dammam Sandy clay U 0 _7 .'i ..'iU Residential area 

Juhail Sandy U,3 O_H7 5,25 Desert area with wide 
plant 

H<lssa Clay IO<lm 2,7 2.4.'i 5_H5 Agricu It u r.ll arca 

Naicrcia Sandy 1.4 0,7H .'i,2.'i Desert area with wild 
plant 

Qatif Sandy clay 3,7 0_7 5_25 Cultivated trees <lnd 
crops 

Sarwa Sandy U,3 l.74 .'i_OO Agricultural arca 

Sayhat Clay loam 2,5 0 _52 5,H5 Agricultu ral arca 

Tho4bah S<lndy clay 3.H 1.05 5,50 Cultivatcd trees and 
re sidential (area) 
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Table 2. 	Numbers of total viable microorganisms producing proteases (No . x 104/gm soil) isolated 
from Enstern Region of Saudi arabia at 30 and 55"C. 

Localities 

Total viable microorganisms producing proteases 
(No. x I04 /gm soil) 

Bacteria Actinomycetes Fungi 

30°C SS"C 30"C 55°C 30"C 55°C 

Abquiq 3.34 0.00 0.00 0.00 2.04 0.00 

Dhahran 71.66 1.25 55.00 0.00 0.00 0.00 

Dammam 21\5.84 4.16 4.16 0 .00 5.1\4 0.00 

lubail 7.91 0.00 0.00 0.00 3.34 () ()O 

Hassa !U4 28.34 ().OO 0.00 2.04 ().O(J 

Naiereia 260.41 11.66 7.09 0.00 15.04 0.00 

Qatif 15.84 7.91 0.00 0.00 7.09 (J.OO 

Safwa 16 .66 16.66 0.00 0.00 2.05 (J.OO 

Sayhal 29.16 31.25 (J.OO (J.OO 2.09 0.00 

Thoqbah 198.34 312.5 (J.(JO (J.(J(J 53.75 0.00 

Actinomycetes producing amylases were isolated at 30"C from 50% of the 
localities. The counts were 20 x 103

, 79x 103 , 86x 103
, 12x 104 and 22x 104 /gm soil 

from Dammam, Abquiq, Dhahran , Naiereia and Qatif localities respectively . 

Bacteria producing amylases were isolated at 30"C from all localities with 
different values. The lowest count (79x 103/gm soil) was isolated from Safwa, 
while the highest count (20X 105/gm soil) was recorded from Qatif locality. 

Microorganisms producing proteases enzymes are recorded in Table 4. The 
results show that four genera of bacteria, including 10 different species; one 
genera of actinomycetes including two species; four genera of fungi, including five 
species, were found in the soil of Eastern Region of Saudi Arabia. 

Bacillus sp 2 was found in nine localities, but not isolated from Abquiq soil. 
Both species of Streptomyces were isolated from Dhahran and Dammam 
localities. In addition Streptomyces sp 2, was found in Naiereia locality. 

Penicillium sp 1 was more common than the other fungal species. It was found 
in seven localities (Table 4). Aspergillus sp 1, was found in soil of six localities. In 
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Table 3. 	Number of total viable microorganisms producing amylase , isolated from soils of different 
localities from Eastern Region in Saudi Amhia at 30 and 55"C. (No . X 104 /gm soil) 

Localities 

Total viable microorganisms producing amylases 
(No. X I04/gm soil) 

Bacteria Actinomycetes F~ngi 

30"C 55"C 30"C 55"C 30"C 55°C 

Abquiq 29 . 16 0 .00 7 .92 (UX) 0 .00 0 .00 

Dhahran !!5 .5 1.25 !!.67 (1.0I1 2 .92 O.OIl 

Dammam !!3.34 65 .!!4 2 .09 13.34 0.00 2.09 

lubail 19.5!! 0 .00 0.00 O.(x] 1.25 O.O() 

Hassa 20.!!3 25.!!3 0.00 O.(x] 1.25 O.(X) 

Naiereia 11.67 1.25 12.50 O.lx] 3.75 0.00 

Qatif 206 .67 30.00 22.92 1.25 5.!!3 O.OI) 

Safwa 7.92 13.33 O.(x] 1.25 1.25 0 .00 

Sayhat 25. ~l3 11 .25 0.00 O.(x] 1.25 3.75 

Thoqbah 25 .50 1!!7 .50 O.OI) 0 .00 25.00 3.75 

general Abquiq and lubail localities are very low in microbial content. Abquiq 
contained only three species, Micrococcus sp, Pseudomonas sp and Penicillium sp 
1. And also lubail soil contained three species of microflora, Bacillus sp 2, 
Penicillium sp 1 and Rhizoctonia sp . 

Table 5 shows that the presence of different amylase-producing-genera of 
microflora from different soil of Eastern Region of Saudi Arabia. The results show 
that three genera of bacteria , including nine species, one genera of Actinomy
cetes, including three species, and four genera of fungi, including six species, were 
found in soil samples. 

Bacillus sp 2 was found in eight localities. It was not found in Abquiq and 
lubail localities . Pseudomonas sp 2 which it was isolated from five localities 
(Dammam, Dhahran, Safwa , Sayhate and Thoqba). Streptomyces sp 1 and sp 2 
were found in five localities (Abquiq, Dhahran, Dammam , Naiereia and Qatif). 

Both Penicillium sp 1 and Aspergillus sp 1 were found in four localities. 
Penicillium sp 1 was recorded in Dhahran, Naiereia, Sayhat and Thoqbah; 
Aspergillus sp 1 was isolated from Naiereia, Qatif, Safwa and Thoqbah. The 
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Table. 	4. General of microorganisms producing proteases enzymes; isol'lted from Eastern Region of 
Saudi Arabia ~t 30 and 55"C. 

Genera of microorganisms 
producing proteases 

Localities 
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Micrococcus sp I + + + 

M icrococcu., sp 2 + ++ 

Micrococcus sp 3 + + 

Pscudomonas sp I + + + 

P,cudomonas sp 2 + + + + 

Bacillus sp I + + 

Bacillu., sp 2 + + + + + + + + + 

Bacillus sp 3 + + + + + + 

Baci/lu., sp 4 + + 

Strcptomycc., sp I 

Scrcptomyccs sp 2 

+ 

+ 

+ 

+ + 

Pcnicillium sp I + + + + + + + 

Aspcrgilus sp I + + + + + + 

A.'pcrgilu., sp 2 + + 

Rhizoctonia sp + + + 

Mycelia Sccrilia sp + + 

results show that the Penicillium sp I and Asperillus sp I were more dominant in 
the studied localities than other fungal species. 

Discussion 

This work was planned to study the distribution of amylase and protease 
producing microorganisms from the soil of Eastern Region of Saudi Arabia . 
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Table. 5. 	Gcncra of microorganisms producing amylase enzymcs: isolated from Eastern Rcgion of 
Saudi Arabia at 30 and 55"C. 

Genera of microorganisms 
producing proteases 
Amylase enzyme 

Localities 
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Micrococcus sp I + + + 

Micrococcw; sp 2 + + 

Bacillus sp I + 

Bi/cillu.~ sp 2 + + + + + + + + 

Bacillus sp 3 + + + 

Bacillus sp 4 + 

Bi/cillus sp 5 + 

Pseudomonad., sp I + 

Pseudomonads sp 2 + + + + + 

Streptomyces sp I 

St rcptomyees sp 2 

Streptomyccs sp 3 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

Myceliasterila + + + + 

Penicillium sp I + + + + 

Penicillium sp 2 + + + 

Aspergilus sp I + + + + 
Aspergilus sp 2 + + 

Deuteromycete.~ + 

In the present study amylase producing microorganisms were more common 
in the studied soil than protease producing microorganisms . This finding may be 
due to the abundance of plant residues in the soil which are considered as 
polysaccharide substrate. These substrates (residues of plant origin) act as a 
mediating attachment in the ecosystem (Marchall 1976) . This attachment leads to 
aggregation of soil particles (Marchal! 1976), Bal kwill et aI, (1977) showed that 
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many of the microbial cells in the natural soil are firmly attached to soil particles . 
In this study, soilpoor in organic matter lood to lower count of microorganisms, in 
agreements with Rosenzweig and Stotzky (1980) and Ali and Abou-Heilah (1984). 

Table 1,2 and 3 show that clay soil contains higher bacterial count than fungal 
count. This may be due to clay minerals having a more antagonistic effect on fungi 
than bacteria. The most important constituents in clay composition are montomor
illionate and kaolonate (in ratio 1:10) . Monotmorillionate has been shown to 
enhance the growth of bacteria in soil (Filip 1973, Martin et al. 1976, and 
Rosenzweig and Stotzky 1979) and in pure culture (Stotzky 1966, Stotzky and 
Rem 1966, and Rosenzweig and Stotzky 1979) . It maintains pH of the 
environment suitable for bacterial growth by basic cation exchange from their 
exchange complex for H+ produced during metabolism . The stimulation of 
bacterial growth leading to depletion of nutrients in the presence of montomoril
lionate was apparently partially responsible for the inhibition of A. niger by 
bacteria (Rosenzweig and Stotzky 1979). In general, increasing montomorillionate 
concentration leads to the increase of inhibitory effect on fungal growth, but they 
found no correlation between the concentration of kaolinite and the level of 
inhibition of soil microflora. 

With respect to the recorded fungal genera, Penicillium and Aspergillus were 
dominant in the soil of the studied localities . These results are in agreement with 
Elwan and Diab (1971) and Fathi et al. (1975), and Ali and Abou Heilah (1984). 
In this study Penicillium spp were dominant , but Ali and Abou-Heilah (1984) 
found that Asperigillus spp was commonly recorded. Five genera were of 
moderate count, these are Penicillium spp, Aspergillus spp , Rhizoctonia sp, 
ScJerotrum sp, Colleotrichum sp, Mycelia sterilia sp. and Deuteuromycetes sp . 
The results herein show that there is no correlation between the type of genera and 
the type of soil. 

The studi.ed localities are nearly acidic (pH 5.25 - 5.58) . Streptomyces was 
isolated from 5 localities (Abquiq , Dhahran, Dammam), Naiereia and Qatif). 
Streptomyces are considered intolerant to acidic condition, but Alexander (1967) 
stated that from highly acidic environment the count of Streptomyces spp was less 
than total viable bacteria. Other investigators (Hagadorn 1976, Buckman and 
Bary 1969 and William et al. 1979) have mentioned that the growth of 
Streptomyces is inhibited in mineral soil having pH value of 5.0 or less. The results 
herein are closely related with Alexander (1967) and others. In this study , the 
isolated Streptomyces from nearlyacidic soil , were able to grow on neutral 
medium. This result is in agreement with Hagadoron and Halt (1975). [n general, 
Streptomyces spp are widely spread in acidic soil (Kahn and Williams 1975 and 
Hagadorn 1976 and can be detected in neutral pH medium (Williams et al. 1979). 

http:studi.ed
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In this study Streptomyces counts were lower than the previously reported. 

The presence of bacteria in different localities was recorded by many authors 
e.g., desert soil (Reichenbach 1970), arid Mexican soil (Brockman 1976) and 
Arizona, New Mexico and Texas desert soils (Larkin and Dunigan 1973). In the 
present study bacterial cells have been detected in desert soils. This is agreement 
with Brockman (1976). Arid soil in Mexico contains different counts of bacterial 
cells, and in this work, the studied localities contain different counts of bacterial 
cells. This variability in counts may be due to plant debris in the soil. 

It is well known, that the microbial flora of an arid soil is capable of producing 
varied and pronounced biological activity. The most frequently observed bacterial 
genera from the studied localities were Micrococcous, Streptococcus, Pseudomo
nas, Bacillus. Bacillus spp are quite abandant in the 9 localities. We must notice 
that the limitation of soil dilution plate methods might have masked the presence 
of other soil microorganisms. 
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