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Abstract:  

The search of novel strains continues to be of great importance in research around the 

world for pharmaceutical, industrial, agricultural and biomining applications. The present study 

aims to investigating the microbial diversity of rock samples collected from Um Bogma 

formation, southwestern Sinai, Egypt which was chosen for its unique location, geological and 

physicochemical properties. The studied samples showed small microbial diversity and low 

microbial count. A total of ten isolates of actinobacteria and ten isolates of fungi were isolated 

and characterized phenotypically. The results indicated that all the isolated actinobacteria belong 

to the genus Streptomyces. They were all halotolerant with some showing antimicrobial activities 

when tested against Bacillus subtilis, Pseudomonas aeruginosa ATCC 9027, Staphylococcus 

aureus ATCC 6538, Escherichia coli ATCC 8739, Candida albicans  and Aspergillus flavus. On 

the other hand, all the studied fungal isolates belong to the genus Aspergillus. They showed 

resistance to the antifungal nystatin when a concentration of 50 µg per ml was used. The studied 

locations is characterized by their harsh conditions which does not support the growth of most 

microorganisms which includes a temperature ranging from below 0°C at night to above 46°C 

throughout the day, low water content and organic matter hosting radioactive and heavy 

elements. Rock-dwelling microbial communities that survived such conditions open further 
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research investigations on studying phylogenetic relationships between them as well as their 

possible microbial activities that can be of environmental and industrial importance. 

Keywords:  Sinai, rock, actinobacteria, fungi, Streptomyces, Aspergillus.  

1. Introduction         

Sinai is a very important and economically-promising region in Egypt due to its unique 

location, the current developmental projects in it and the various exploitation opportunities it 

offers. It contains soils and rocks that has been intensively explored and proved to be rich in rare 

elements, have low organic matter and high heavy metal content (El Galy et al., 2008; Afandy 

et al., 2010; Hewedy et al., 2013; El-Bialy & Shata, 2018). Its extreme environment is 

characterized by harsh environmental conditions beyond the optimal range for most 

microorganisms, which include temperature extremes during the year including frequent summer 

days, frost days and tropical nights (Abu Bakr et al., 2016; Roushdi et al., 2016). There is few 

available data on the  microbial biodiversity in Sinai rocks and soils, with almost none regarding 

actinobacteria and fungi (Othman et al., 2003; Hanna et al., 2013).  

Microbiota of desert ecosystems plays a role in the biogeochemical cycling of elements 

as well as balancing the ecosystem (Bhatnagar & Bhatnagar, 2005). Fungi are significant 

geoactive agents capable of many transformations of metals and minerals that significantly alter 

the surface structure and chemistry of rocks and their constituent minerals which is important in 

the bioweathering of rocks as they affect element availability for living organisms (Gadd, 2017). 

Actinobacteria are widely distributed in different habitats, including soils and rocks. They are 

involved in important processes and are a source of bioactive compounds (Ghorbani-Nasrabadi 

et al., 2013). They, especially Streptomyces, provides more than half of the naturally occurring 

antibiotics currently used in pharmaceutical industry (Saadoun & Gharaibeh, 2003; Berdy, 

2005; Khandan Dezfully & Gottravalli Ramanayaka, 2015). Also, they are decomposers, 

digesting many complex compounds, some are nitrogen-fixers, e.g. Frankia, produce many 

enzymes, make nitrification, denitrification as well as other processes that contribute to the 

biogeochemical cycles (Bhatti et al., 2017). 

 Accordingly, this study was performed to: 
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1) isolate different rock-dwelling actinobacteria and fungi from rock samples collected 

from 3 different locations in southwestern Sinai, Egypt. 

2) phenotypically characterize and tentatively identify the isolated actinobacteria and 

fungi.  

2. Materials and Methods 

2.1. Rock samples. Three rock samples were collected from two different locations in Um 

Bogma environs, East Abu Zenema, southwestern Sinai, Egypt. Samples I and II were collected 

from Wadi Naseib and sample III was collected from Um Hamd mountain (Fig.1). Samples were 

placed in sterile container, transferred under aseptic conditions and stored at 4ºC until use. 

 

 

Figure 1: Map of the studied area showing location of the collected samples I, II and III after 

Kora and Jux (1986). 
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2.2. Total count of different microorganisms. The enumeration of the microbial flora of each 

sample was carried out on nutrient agar (Atlas, 2006a), starch nitrate agar (Aghighi et al., 2004) 

and Czapek's agar (Atlas, 2006b) media to count bacteria, actinobacteria and fungi, respectively. 

Aliquots (0.1 ml) from dilutions 10
-1

 to 10
-5

 were spread onto plates and liquefied medium was 

poured over the inoculum. After incubation at 37°C for 24 h (for bacteria) and 5-7 days (for 

actinomycetes and fungi), the obtained colonies were counted in the plates that contained 30-300 

colonies and the average was measured (Obuekwe & Semple, 2011). 

2.3. Isolation of actinobacteria and fungi. Colonies of actinobacteria and fungi that showed 

different characteristics were picked up randomly using sterile inoculation loop and sub-cultured 

by quadrate streaking on the same medium on Starch Nitrate agar and Czapek’s agar media 

respectively then incubated.  Purification was done, when necessary, until pure cultures were 

obtained. 

2.4. Preliminary identification of the tested microorganisms. 

2.4.1. Actinobacterial isolates. The studied actinobacteria were identified tentatively on the 

basis of their colonial and cell morphology, production of pigments on different media, ability to 

grow on Czapek’s agar, utilization of different carbon sources, tolerance to different 

concentrations of sodium chloride, sensitivity to streptomycin, growth at different temperatures 

and antimicrobial activity up to genus level according to Barka et al. (2016) using the keys 

described in Bergey’s Manual of Systematic Bacteriology and the International Streptomyces 

Project (I.S.P) (Shirling & Gottlieb, 1966; Madigan et al., 1997; Xu et al., 2007; Whitman, 

2012). 

2.4.2. Fungal isolates. The studied fungi were identified based on colony morphology on 

Czapek’s agar and potato dextrose agar (PDA) media as well as their microscopic characteristics, 

mycelium septation, types of spores and dimensions of their different structures, and growth at 

different temperatures according to Klich (2002), Watanabe (2002), and Humber (1997) up to 

species level. Dimensions of the different fungal structures were measured using J. D. Möller 2 

mm stage micrometer. 

3. Results and Discussion 
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Sinai desert is of great economic importance as a promising area in terms of mining because of 

its unique geochemistry and various rock types. Study the microbial diversity in such location is 

of great importance to examine the microbial flora inhabiting such an ancient and unique 

environment, their interaction with the environment and their unexplored potential for 

application in biotechnological processes.  

3.1. Rock samples. The studied rock samples are of sedimentary type and belong to Um Bogma 

Formation (early Carboniferous age, 320 million years ago) . Wadi Naseib samples are 

calcareous dark shale with higher organic matter content, while Um Hamd sample is brownish 

ferruginous shale with carbonaceous organic material. 

3.2. Enumeration of microorganisms in the tested rock sample. The heterotrophic plate count 

of the microorganisms present in the studied samples when cultured at 37 and 55 °C is shown in 

table 1. The total count of microorganisms was low which might be due to the extreme 

temperature shifts in the studied locations throughout the year, the high concentration of heavy 

metal and radionuclides, low humidity and the low organic matter content (El Galy et al., 2008).  

These factors does not favor microbial growth and should cause reduction in microbial count. 

The number of fungi was higher than that of bacteria except for sample III collected from Um 

Hamd mountain where bacterial count was higher when incubated at 55°C. Actinobacteria and 

fungi could not be isolated from the tested samples at a temperature of 55°C on starch nitrate 

agar and Czapek’s agar respectively. Our results are in accordance with Brewer and Fierer 

(2018) who stated that exposed rock surfaces present unique challenges for microbial growth and 

survival due to being subjected to high levels of UV radiation, frequent desiccation and limited 

resource availability. They also indicated that several factors can affect the rock-associated 

microbial communities, including climate, rock type, geological location and age of rock surface. 

 

Table 1: Total count (CFU/g) of the microbial populations present in the tested samples. 

Sample I II III 

Temp. (°C) 37 55 37 55 37 55 

Bacteria 60±20 20±2 400±10 0 80±20 300±10 

Actinobacteria ND* 0 40±10 0 5 0 
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Fungi 100 0 1800±40 0 80±20 0 

*ND: not determined 

 

3.3.  Isolation of different actinobacteria and fungi. Our study enabled the isolation of 10 

actinobacteria and 10 fungi. They were assigned the following symbols: A for actinobacteria, F 

for fungi, I, II and III according to the sample from which they were obtained and Arabic 

numerical to differentiate isolates obtained from the same sample. 

3.4. Identification of the tested microorganisms. 

3.4.1. Actinobacterial isolates. The studied actinobacterial isolates were aerobic, Gram-stain-

positive, non-acid–alcohol-fast actinobacteria that have chalky appearance and form an 

extensively branched substrate mycelium which rarely fragments. The aerial mycelium forms 

long chains of spores (>15). They produced a wide variety of pigments responsible for the color 

of the vegetative (grey, white, beige, colorless, pink and salmon red) and aerial mycelia (white 

and grey). Colored diffusible pigments were also formed by some isolates (AII-1, AII-2, AII-3, 

AII-4, AII-5 and AIII-1) on ISP7. Spore chain was either rectus flexibilis, spiral, mono or 

verticillate. Phenotypic characteristics showed that all the tested isolates belong to genus 

Streptomyces according to Whitman (2012). The cultures on starch nitrate agar plates and the 

pictures of the coverslip cultures stained using Gram staining are shown in Figure 2 and their 

description is illustrated in tables 2 and 3.  

All the isolates were capable of growth on Czapek’s agar. They were also halotolerant as 

they were capable of resisting sodium chloride (2.5-7%). All were sensitive to 50 µg ml
-1 

streptomycin when tested on Bennet’s agar. None were capable of growth at 55°C  (except for 

isolate AII-2, AII-6 and AII-7 that gave weak growth). All were capable of growth at 25°C 

except isolate AIII-2 (isolate AI-1 and AII-5 gave weak growth). Only two isolates didn’t show 

any antimicrobial activity when tested on nutrient agar (AII-2, AII-6 and AIII-2), while all the 

rest showed either antibacterial activity (AII-1, AII-4 and AII-7) or antifungal activity (AII-3) as 

well as the dual activities (AI-1, AII-5 andAIII-1) with different efficacies. None of the tested 

isolates was capable of using salicin as a carbon source. The tested actinobacteria had different 

preference to the tested carbon sources. The biochemical characteristics are shown in tables 4 

and 5. 
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There are former studies that indicated presence of bacteria belonging to the genus 

Streptomyces on rock surfaces and other extreme environments. These studies include the work 

of Mohamed et al. (2001) isolated five isolates belonging to the genus Streptomyces (S. tuirus 

Si-4, S. lateritius Si-6, S. mauvecolor Si-9, S. melanogenes Si-11 and Streptomyces sp. Si-1) 

from Sinai sandy soil that showed the ability to tolerate sodium chloride concentrations of 9-12 

%. Also, Valan Arasu et al. (2009) who isolated Streptomyces sp. strain ERI-3 from a forest 

rock soil sample collected from the Western Ghats, Tamil Nadu, India. Moreover, Hamdali et 

al. (2010) who isolated Streptomyces lividans and S. griseus from Moroccan phosphate mines 

with the ability to use the insoluble ground hydroxyapatite and produce bio-phosphate which 

suggests their potential to develop bio-phosphate fertilizer. Also, Hewedy et al. (2013) was 

capable of isolating 10 isolates of actinobacteria belonging to the genus Streptomyces from soil 

samples collected from Abu Thor, Sinai, Egypt that showed variable efficiencies in the 

bioleaching of both Rare Earth Element and uranium. Finally, Abou-Dobara et al. (2017) 

isolated Streptomyces violaceoruber ES from a soil sample collected from Sharm El-Sheikh, 

Sinai, Egypt which showed antibacterial activity. 
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Figure 2: Colony morphology and pictures of Gram-stained coverslips of the studied 

actinobacteria. 
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Figure 2: Continued. 
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Table 2: Cultural characteristics of the studied actinobacteria. 
Is
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AI-1 Pale Grey Pale beige - C White Pale beige - V White Pale beige - V + 

AII-1 Grey with 

white edge 

Beige - V White Beige - C Grey Beige Brown V + 

AII-2 Greyish 

white 

Pale beige - C White Beige - C Grey Colorless Brown V, F + 

AII-3 Grey Colorless - V Grey Beige - V Grey Beige Brown V + 

AII-4 Pale grey Beige - V Grey Beige - C Grey Beige Brown V + 

AII-5 Grey Colorless - V Pale 

grey 

Beige - C Grey Beige Brown V + 

AII-6 Grey Salmon red - V Grey Brown - V Grey Dark pink - V + 

AII-7 White Salmon red - V White Beige - C White Dark pink - V + 

AIII-1 Grey Greenish white - V Grey Pale brown - V Grey Beige Brown V + 

AIII-2 White Beige - C White Pale beige - V White Pale beige - V + 

Symbols: C, Cottony; V, Velvety; +, growth; -, no growth; F, fairy rings. 
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Table 3: Description of spore chains of the studied actinobacteria. 

Isolate Spore chain length Spore chain morphology Spore shape 

AI-1 Long RF Rod 

AII-1 Long RF Rod 

AII-2 Long Mono-VE – S Rod 

AII-3 Long Mono-VE – RF Rod 

AII-4 Long Bi-VE - RF Spherical 

AII-5 Long RF  Rod 

AII-6 Long Mono-VE - S Rod 

AII-7 Long Mono-VE - S Rod 

AIII-1 Long Bi-VE - RF Rod 

AIII-2 Long RF  Rod 

Symbols: Spore chain morphology indicated as RF (Rectus Flexibilis), S (Spiral) and VE 

(Verticil). 
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Table 4: Biochemical tests of the studied actinobacteria. 

Characteristic Isolate 

A
I-

1
 

A
II

-1
 

A
II

-2
 

A
II

-3
 

A
II

-4
 

A
II

-5
 

A
II

-6
 

A
II

-7
 

A
II

I-
1

 

A
II

I-
2

 

Sodium chloride tolerance:           

NaCl concentration (%) 2.5 + + + + + + + + + + 

5 W + + + W + + + + + 

7.5 - - ± ± - W - ± ± ± 

10 - - - - - - - - - - 

Sensitivity to streptomycin (50 

µg ml
-1

) 
S S R S S S S S S S 

Growth at 55°C - - W - - - W W - - 

Growth at 25°C W + + + + W + + + - 

Antimicrobial activity against:           

1.Bacillus subtilis + + - - + - - + + - 

2.Pseudomonas aeruginosa 

ATCC 9027 
+ + - - + + - + + - 

3.Staphylococcus aureus 

ATCC 6538 
+ + - - - - - + + - 

4.Escherichia coli ATCC 8739 - + - - - - - - - - 

5.Candida albicans  + - - + - + - - + - 

6.Aspergillus flavus + - - + - + - - + - 

Symbols: +, growth; -, no growth; ±, doubtful; w, weak growth; R, resistant; S, sensitive. 
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 Table 5: Utilization of carbon source by the studied actinobacteria. 

Carbon source Isolate 

AI-1 AII-1 AII-2 AII-3 AII-4 AII-5 AII-6 AII-7 AIII-1 AIII-2 

D-Glucose (positive control) + + + + + + + + + + 

Dextrose - + W + + + + + + - 

D-Fructose - + W + + + + + + - 

Galactose - + + + + + + + + - 

D-Mannitol - + W + + + + + + - 

Inositol - + W + + + + + + - 

L-Arabinose ND ND ND ND ND ND ND ND ND ND 

Mannose - + W + + + + + + ± 

Salicin - - - - - - - - - - 

D-Xylose - + + + + + + + + - 

Lactose - + + + + + + + + W 

Sucrose W + W + + + + + + W 

Maltose - - + - - + + + + - 

Raffinose ND ND ND ND ND ND ND ND ND ND 

Starch  + + + + + + + + + + 

Symbols: +, growth; -, no growth; ±, doubtful; w, weak growth; ND, test not determined. 
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3.4.2.  Fungal isolates. Examination of the studied isolates revealed that they have septate 

mycelium with a vesicle at the end of sporophore bearing catenate conidiospores, in addition 

to ascospores. Colony diameter ranged from 12 to > 50 mm after 10 days of incubation. Thus, 

they were all from the phylum Ascomycota and they belong to the genus Aspergillus 

according to Samson et al. (2014). They were found to be belonging to 8 species (A. terreus, 

A. flavus, A. candidus, A. medius, A. nidulans, A. niveus, A. tamarii and A. fumigatus) 

according to Humber (1997), Klich (2002) and Watanabe (2002). The pictures of the 

coverslips of the studied fungi under the light microscope as well as cultures on Czapek’s 

agar and PDA are shown in Fig. 4-12. Cultural and microscopic characteristics are shown in 

tables 6-8. 

All the studied fungi were capable of growth at 25°C except isolate FII-3. FIII-2 was 

capable of growth at 55°C, while FII-2, FII-3 and FII-6 couldn’t grow and the rest gave only 

weak growth. The fungal isolates had either subclavate or globose, biseriate or uniseriate 

vesicle and the conidial head was either radiate or columnar. They formed globose conidia 

with different colors and globose, ovoid to ellipsoidal ascospores. Hülle cells was observed in 

case of isolates FII-3 and FII-6, aleuriospores were observed in case of isolates FI-1, FI-2, 

FII-1 and FII-4, while arthrospores were formed only by isolate FIII-1. 

Our results are in accordance with Gonçalves et al. (2016) who studied the diversity 

of rock-associated fungi from Atacama Desert and obtained 81 fungal isolates that belonged 

to the Ascomycota taxa as proved by sequencing different regions of DNA. They found that 

most of the isolated fungi belonged to the genera Cladosporium, Penicillium, Aspergillus and 

Fusarium. Other studies also involving rock colonizing fungi indicates the presence of fungi 

that belong to the phylum Ascomycota in the studied samples (Li et al., 2016; Brewer & 

Fierer, 2018). Moreover, several authors proved that different species belonging to the genus 

Aspergillus were capable of adapting desert environments and also applied in the biomining 

of several metals (Santhiya and Ting, 2006; Siddiqui et al., 2009; Thosar et al., 2014). 
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Figure 3: Microscopic and culture pictures of the fungal isolate FI-1. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Cl, 

cleistothecium; Asc, ascospore. 
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Figure 4: Microscopic and culture pictures of the fungal isolate FI-2. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Cl, 

cleistothecium; Asc, ascospore. 
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Figure 5: Microscopic and culture pictures of the fungal isolate FII-1. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Asc, 

ascospore; P, reduced Penicillium-like structures. 
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Figure 6: Microscopic and culture pictures of the fungal isolate FII-2. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Asc, 

ascospore; Cl, cleistothecium. 
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Figure 7: Microscopic and culture pictures of the fungal isolate FII-3. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; H, 

hülle cells; Cl, cleistothecium; Asc, ascospores; Al, aleuriospore; G, germinating 

conidiophore. 
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Figure 8: Microscopic and culture pictures of the fungal isolate FII-4. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Cl, 

cleistothecium; Asc, ascospores; Al, aleuriospore; G, germinating conidiophore. 

 

 



86 
 

 

Figure 9: Microscopic and culture pictures of the fungal isolate FII-5. a, microscopic picture; 

b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on PDA; Con, 

conidiospore; Cl, cleistothecium. 
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Figure 10: Microscopic and culture pictures of the fungal isolate FII-6. a, microscopic 

picture; b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on 

PDA; H, hülle cells; Col, columnar head. 
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Figure 11: Microscopic and culture pictures of the fungal isolate FIII-1. a, microscopic 

picture; b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on 

PDA; Ar, arthrospores; P, phialide; Asc, ascospores; Cl, cleistothecium. 
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Figure 12: Microscopic and culture pictures of the fungal isolate FIII-2. a, microscopic 

picture; b, colony forward and reverse on Czapek’s agar; c, colony forward and reverse on 

PDA; Asc, ascospores; Cl, cleistothecium. 
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Table 6: Cultural characteristics of the tested fungi. 

 

Isolate Cultural features on Czapek’s agar (after 10 days of incubation) Other features Name 

Colony 

diameter 

(mm) 

Colony surface Colony reverse Growth 

rate 

Spore 

detachment 

Growth 

at 25°C 

Growth 

at 55°C 

FI-1 23.8±4.8 White wrinkled colonies – 

cinnamon-buff or purplish 

sclerotia with yellowish 

exudates – azonate at first then 

zonate at margin. 

Alternating yellow and 

brown concentric ring 

pattern. 

Slow Hard + ± A. terreus 

FI-2 22.6±1.2 Velvety, dark yellowish green 

colonies with white margin. 

Pale yellowish brown. Medium Easy + ± A. flavus 

FII-1 30.9±2.4 Yellowish white colonies. Star-shaped striations 

showing with  alternating 

yellow and olive to 

brownish orange concentric 

ring pattern. 

Slow Hard + ± A. candidus 

FII-2 28.6±2.4 White colonies with yellow 

edges which turns green with 

old - yellow exudates. 

Star-shaped striations 

showing with  alternating 

yellow and olive to 

brownish green concentric 

ring pattern. 

Slow Hard + - A. medius 

FII-3 42.3±1.9 Brownish green colonies, 

brown exudates. 

Dark reddish brown  to 

purple with concentric ring 

pattern. 

Fast Hard - - A. nidulans 
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Table 6: Continued. 

 

  

Isolate Cultural features on Czapek’s agar (after 10 days of incubation) Other features Name 

Colony 

diameter 

(mm) 

Colony surface Colony reverse Growth 

rate 

Spore 

detachment 

Growth 

at 25°C 

Growth 

at 55°C 

FII-4 35.7±2.4 White colonies – colorless 

exudates. 

Star-shaped striations 

showing with  alternating 

yellow and olive to 

brownish orange 

concentric ring pattern. 

Slow Hard + ± A. candidus 

FII-5 31.8±6.8 Dull orange-white colonies. Slight brownish. Slow Hard + ± A. niveus 

FII-6 38.5±3.9 Brownish green colonies with 

colorless exudates. 

Dark reddish brown to 

purple  with concentric 

ring pattern. 

Fast Hard + - A. nidulans 

FIII-1 12.9±1.5 Flat, dark olive green 

colonies, wrinkled mycelial 

growth. 

Pale brown. Fast Easy + ± A. Tamarii 

FIII-2 Whole 

plate 

Bluish green colonies, white 

mycelia. 

Pale reddish brown. Fast Easy + + A. fumigatus 
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Table 7: Microscopic features of the tested fungi. 

Isolate Hypha Conidiophore Vesicle Conidial head Vesicle 

Serration 

Conidia Ascospores Hülle 

cells 

Aleurio-

conidia 

Arthro-

spores 

FI-1 Septate Colorless 

short smooth-

walled 

Subclavate Radiate Biseriate Globose Globose 

ascospores having 

longitudinal crests 

- + - 

FI-2 Septate Erect, simple, 

rough in the 

surface 

Globose Columnar Biseriate Pale green Globose 

ascospores having 

longitudinal crests 

- + - 

FII-1 Septate Hyaline Globose to 

subclavate 

Radiate Biseriate Globose, 

thick-

walled 

Globose 

ascospores having 

longitudinal crests 

- + - 

FII-2 Septate Tall, thin-

walled, 

smooth, with 

one to three 

branches 

Subclavate  Radiate Uniseriate Globose, 

thick-

walled 

Globose 

ascospores having 

longitudinal crests 

- - - 

FII-3 Septate Geniculate, 

short 

Globose to 

subclavate 

Radiate to 

loosely columnar 

Biseriate Globose 

rough-

walled 

conidia 

Globose 

ascospores having 

longitudinal crests 

+ - - 

 

 

 



93 
 

Table 7: Continued. 

Isolate Hypha Conidiophore Vesicle Conidial head Vesicle 

Serration 

Conidia Ascospores Hülle 

cells 

Aleurio-

conidia 

Arthro-

spores 

FII-4 Septate Hyaline Globose to 

subclavate 

Radiate Biseriate Globose, 

thick-

walled 

Globose 

ascospores having 

longitudinal crests 

- + - 

FII-5 Septate Hyaline, long Subclavate Radiate Biseriate Globose Globose 

ascospores having 

longitudinal crests 

- - - 

FII-6 Septate Geniculate, 

short 

Globose to 

subclavate 

Columnar Biseriate Globose 

rough-

walled 

conidia 

Globose 

ascospores having 

longitudinal crests 

+ - - 

FIII-1 Septate Pale brown, 

rough walled. 

Globose to 

subclavate 

Columnar Uniseriate Globose or 

subglobose, 

smooth, 

double-

walled 

Ovoid to 

ellipsoidal 

ascospores having 

longitudinal crests 

- - + 

FIII-2 Septate Hyaline Globose to 

subclavate 

Columnar Uniseriate Globose, 

slightly 

echinulate 

Globose 

ascospores having 

longitudinal crests 

- - - 
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Table 8: Dimensions of structures of the tested fungi (μm). 

Isolate Name Conidiophore Vesicle Phialides Conidia 

FI-1 A. terreus 320 ±0.0 4.25 ±0.4  4.75 ±0.4 2.5 ±0.0 

FI-2 A. flavus 250 ±0.0 13.75 ±3.2 9 ±2.8 5.5 ±0.7 

FII-1 A. candidus 275 ±35.4 7 ±0.7 8 ±0.0 3.5 ±0.7 

FII-2 A. medius 300 ±70.7 13.5 ±2.1 9 ±1.4 6 ±0.0 

FII-3 A. nidulans 85 ±7.1 9.75 ±0.4 8 ±0.0 3.5 ±0.7  

FII-4 A. candidus 170 ±14.1 7 ±0.7 8.25 ±0.4 2.75 ±0.4 

FII-5 A. niveus 280 ±56.6 9.75 ±0.4 6.5 ±0.7 2.25 ±0.4 

FII-6 A. nidulans 32.5 ±10.6 8 ±0.7 6.5 ±0.7 3.75 ±0.4 

FIII-1 A. tamarii 50 ±14.1 8.5 ±0.7 8 ±1.4 4 ±0.0 

FIII-2 A. fumigatus 125 ±7.1 24.5 ±0.7 6 ±0.0 2.75 ±0.4 

   

4. Conclusions 

Our present study enabled the isolation of 10 isolates of actinobacteria and 10 isolates 

of fungi from rock samples collected from 3 different locations in Sinai. Morphological, 

cultural as well as biochemical characterization showed that all the studied actinobacteria 

belong to the genus Streptomyces and all the studied fungi belong to the genus Aspergillus. 

We are now working molecular identification and phylogenetic studies of the isolated 

actinobacteria and fungi to explain the phylogenetic relationships and the relatedness between 

the studied isolates in each group. We are also working examining their potential in uranium-

biomining. Furthermore studies should be undertaken on a detailed basis to identify the 

antimicrobial compound from the isolated Streptomyces isolates and their efficacies against 

other pathogenic microorganisms could be useful for pharmaceutical applications. 
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الىصف الظبهري لبعض الأكتيٌىبكتيريب والفطريبث الوعزولت هي الأسطح الصخريت 

 الوكشىفت فً جٌىة غرة سيٌبء بوصر

ًهً هحوذ كوبل
1

، شيوبء هحوذ عبذ السلام
1

، ًبريوبى هصلح حربً
2

، ههب أهيي هىيذٌ
1

، إبراهين 

القطبًً العبصً
2

.  

 

.11111الرقن البريذي  -هصر  -القبهرة  -جبهعت عيي شوس  -كليت البٌبث للآداة والعلىم والتربيت  -قسن الٌببث  1  

.11931الرقن البريذي  -هصر  -القبهرة  -القطبهيت  -ويت هيئت الوىاد الٌى -قسن الاستكشبف الجيىكيويبئً  2  

 

 الوستخلص

 وانصُبػيخ انصيذلاَيخ انزطجيقبد أجم يٍ انؼبنى دىل الأثذبس في كجيشح أهًيخ رو جذيذح سلالاد ػٍ انجذش يزال لا

رهذف نذساسخ انزُىع انًيكشوثً نؼيُبد صخشيخ رى جًؼهب يٍ  انذساسخ هزِ .وانزؼذيٍ ثبسزخذاو انكبئُبد انذقيقخ وانزساػيخ

ركىيٍ أو ثجًخ ثجُىة غشة سيُبء فً يصش وانزً رى اخزيبسهب َظشا نًىقؼهب انفشيذ وخىاصهب انجيىنىجيخ 

ػزل  رىوانفيزيىكيًيبئيخ انفشيذح. أظهشد انؼيُبد انزً رى دساسزهب رُىع ييكشوثي قهيم وػذد صغيش يٍ انًيكشوثبد. 

 أشبسد. انفطشيبد يٍ ػزلاد و ػششح شيبيالأكزيُىثكز يٍ ػزلاد ظبهشي نًجًىػخ يكىَخ يٍ ػششح وصفوػًم 

يٍ انُىع انًقبوو  كبَذ جًيؼهب .  Streptomyces جُس إنً رُزًي انزً رى ػزنهب ثكزيشيبكزيُىالأ جًيغ أٌ إنً انُزبئج

 Bacillus subtilis ، Pseudomonas ضذ اخزجبسهب ػُذ نهًيكشوثبد يضبدح خصبئص وأظهش ثؼضهب نهًهىدخ

aeruginosa ATCC 9027 ، Staphylococcus aureus ATCC 6538 ، Escherichia coli ATCC 8739 

،  Candida albicans  و   Aspergillus flavus إنً رُزًي دساسزهب فكبَذ جًيؼب رى انزي انفطشيبد. أيب ػٍ ػزلاد 

 ييكشوجشاو/يم. 05أظهشد يقبويخ نًبدح انُسزبريٍ انًقبويخ نهفطشيبد ػُذ اسزخذاو رشكيز . وقذ Aspergillus جُس

رزًيز انًُبطق انزً رى دساسزهب ثظشوفهب انقبسيخ وانزً لا رذػى ًَى يؼظى انكبئُبد انذقيقخ ويُهب دسجخ انذشاسح انزً 

دسجخ يئىيخ ػهً يذاس انيىو ثجبَت انًذزىي انًبئً انًُخفض  64رزشاوح ثيٍ أقم يٍ صفش دسجخ يئىيخ انً أكضش يٍ 

إٌ انًجزًؼبد انًيكشوثيخ انزً رؼيش فً انصخىس  بصش يشؼخ وصقيهخ. وأيضب انًبدح انؼضىيخ انًذزىيخ داخههب ػهً ػُ

إنً  ثبلإضبفخ انؼزلاد هزِ ثيٍ انزطىسيخ انؼلاقبد دساسخ دىل إضبفيخ ثذضيخ رذقيقبد فزخر وانزً َجذ سغى هزِ انظشوف

 الأَشطخ انًيكشوثيخ انًذزًهخ وانزً يًكٍ اٌ ركىٌ راد أهًيخ ثيئيخ أو صُبػيخ.

 

 


