
1366 
Advances in Environmental Biology, 7(8): 1366-1373, 2013 
ISSN 1995-0756 
     
 
This is a  refereed journal and all articles are professionally screened and reviewed                              ORIGINAL ARTICLE 
 

Corresponding Author 
Sevil Toroglu, Kahramanmaraş Sütcü İmam University, Department of Biology, Faculty of Arts 
and Science, Kahramanmaras 46100- Kahramanmaras, Turkey. 

  E-mail: storoglu@ksu.edu.tr 

Isolation and Identification of Fungal and Bacterial Specimens from the Sand and 
Seawater of the Red Sea Coastline of Saudi Arabia. 
 
Suaad Saleh Alwakeel 
 
University of Princess Nora Bent Abdul Rahman, Riyadh, Saudi Arabia 

 
Suaad Saleh Alwakeel: Isolation and Identification of Fungal and Bacterial Specimens from the Sand 
and Seawater of the Red Sea Coastline of Saudi Arabia. 

 
ABSTRACT 
 

Several studies have shown that some microbes and fungi contaminate sea water. We conducted this study  
to investigate and identify  bacterial and fungal species in Red Sea near Jeddah, Saudi Arabia. Water and sand 
samples were collected in March 2012 via sterile screw cap bottles and  isolated using nutrient agar, Sabouraud 
agar, Glucose-Czapek and Petroleum oil-Czapek agars. Baterial sensitivity testing was done for bacterial 
isolates. There were a total of 18 fungal genera isolated. On Glucose-Czapek agar, including the genus 
Aspergillus and Penicillium.  On Petroleum oil – Czapek agar, there were a total of six fungal genera that were 
isolated including Aspergillus and Penicillium. Bacterial isolates included Pseudomonas fuorescens, 
Pseudomonas putida, Pseudomonas stutzeri, Pasteurella multocida and Serratia species. Antibiotic 
susceptibility tests on bacterial species showed sensitivity to most antibiotics. There is a need to inform the 
public of the potential dangers of infection from contaminated sea water and sand. It is best to maintain good 
hygienic practices by immediately bathing in potable water after swimming or diving in the sea, which is a 
possible source of transmission route for fungi and bacteria. 
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Introductıon 
 
 Water is one of the most essential resource to 
human beings. It is considered as the backbone for 
survival of different forms of life, vegetation and 
humans. In most parts of the world, water is easily 
available especially in the tropical areas where 
rainfall is very common.  
 Kingdom of Saudi Arabia is one country that 
experiences very little rainfall, with no permanent 
rivers or lakes. Because of this, the Kingdom has 
spent billions of dollars to find innovative ways to 
provide enough safe drinking water to its residents, 
with an ever increasing demand through the years. 
One major industry that the Saudi Arabian 
government has put up is the use of sea water. They 
have built in several desalination plants in several 
key cities that produce potable water from brackish 
seawater.  
 Several studies have been conducted on 
microbial and fungal contamination in sea water. A 
number of bacterial, viral and other diseases can be 
contracted by humans through exposure and bathing 
in contaminated sea water and sand [25]. Bacterial 
species such as Vibrio parahaemolyticus [12] and 
[24], Vibrio vulnificus [24], Cryptosporidium [16], 
Enterococci faecalis and faecium [4] and [7], 

Enterococcus hirae and casseliflavus [7], 
Pseudomonas and other beta-lactamases [1], 
Salmonella enteric [29], Escherichia coli [32] as well 
as fungi such as Acremonium and Penicillium [26], 
viruses such as Norovirus [5] and parasites such as 
Giardia duodenalis [10]  were known to contaminate 
sea water and sand. 
 For this reason, we conducted this study to 
determine the bacterial and fungal contaminants of 
sea water and sand in Jeddah, Saudi Arabia. 
 
Methods: 
 
Samples: 
 
 Seventy-seven samples consisting of seawater 
and sand were collected from the seaside area of 
Masturah (latitude: 23° 5'31.46"N/ longitude: 
38°49'17.52"E) near Jeddah, Saudi Arabia in March 
2012 (Figure 1). The samples were collected via 
sterile screw cap bottles from an area measuring 
approximately 37 square kilometers of the red sea. 
The region is port for small boats as well as a fishing 
area.  
 A diver was hired and instructed to collect the 
samples of seawater and sand. The samples were 
collected 2 inches away from the surface of the floor 
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sea level from zones of different depth (supratidal, 
intertidal, subtidal) using sterile (300 ml) bottles with 
caps. The bottles were taken below the water surface 
with the cap still secure. Once near the floor of the 
sea. The cap was removed and water was allowed to 
rush inside the bottle. Using the bottle’s opening to 
lift sand into the bottle, the sand samples were thus 

collected along with the water. The bottles were 
recapped underwater. Due to the distance 
between the site of collection and the laboratory, the 
samples were stored in a refrigerator until analysis 
could be completed. Sample processing began 
approximately within one hour of collection.

  
 

 
 
Fig. 1: Location map of sampling area in Jeddah, Saudi Arabia. 
 
Analysis: 
 
 To ensure that the cultures used are suitable for 
sea microorganisms, the cultures were prepared by 
mixing the agar (Glucose-Czapek’s agar), component 

with sterile sea water to ensure the correct 
osmolarity.  
 
The Sand Components of the Samples: 
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 Ten grams of each sand sample was diluted in 
90 ml of sterile distilled water. 0.5ml. of this 
suspension was spread, in triplicates, on glucose-
Czapek’s agar and Petroleum oil-Czapek’s agar 
(Petroleum oil 10 ml / L) for fungal identification. 
The plates were incubated for at 28 ° C and colony 
growth was observed. As soon as colonies appeared, 
they were transferred to test tubes containing SA in 
order to confirm the colony’s purity and later 
colonies were subcultured in glass tubes. Colonies 
underwent macroscopic and microscopic studies for 
identification.  
 
The Seawater Component of the Sample: 
 
 Ten ml of each sample were diluted in 90 ml of 
sterile distilled water to obtain a dilution of 1/10 M. 
 One ml of the previously prepared 1/10 M 
dilution was further diluted in 9 ml of sterile distilled 
water to achieve a dilution of 1/100 M. One ml of 
each of the prepared dilutions was spread on 
specially prepared nutrient agar and Sabouraud agar 
for bacterial and fungal analysis, respectively. Three 
replicas were made for each dilution. The plates were 
incubated (28-30 /24-48 hour). When colonies 
developed, the samples underwent total colony count 
studies. (See table 5 for results of total colony 
counts). None of the seawater samples showed any 
significant fungal growth on the Sabouraud agar 
plates. Some of the plates were selected and purified. 
They we identified using an API system and tested 
for antibiotic resistance.  
 
Results: 
 
 The greatest total count in nutrient agar was in 
sample number 75 and the least was in sample 17 
(see figure 1 for collection sites of samples).There 
were a total of 18 fungal genera isolated from the 
submerged sand samples collected from the Red Sea 
in Jeddah, Saudi Arabia. This includes the following 
fungal genera and species: 
a. Acremonium strictum  
b. Alternaria alternata 
c. Aspergillus – with 6 species (flavus, fumigatus, 

niger, ochraceus, sydowii and terreus) 
d. Chaetomium globosum 
e. Cladosporium sphaerospermum 
f. Emericella – with 2 species (nidulans and 

violacea) 
g. Epicoccum nigrum 
h. Eurotium rubrum 
i. Fusarium proliferatum 
j. Humicola grisea 
k. Penicillium – with 6 species (chrysogenum, 

citrinum, crustosum, griseofulvum, oxalicum and 
rugulosum) 

l. Scopulariopsis – with 2 species (brumptii and 
candida) 

m. Stemphylium butryosum 

n. Syncephalastrum racemosum 
o. Talaromyces wartmanii 
p. Ulocladium atrum 
q. White sterile mycelia 
r. Unidentified yeasts 
 On Glucose-Czapek agar, a total of 352 gross 
total count of fungi in all samples were isolated. 
There were 18 fungal genera in all samples (with a 
total of 30 fungal species). Majority of the isolated 
fungi belonged to the genus Aspergillus (59.66%) 
and the genus Penicillium (27.27%). The remaining 
13.07% of the isolated fungi belonged to the genus 
Acremonium, Alternaria, Chaetomium, 
Cladosporium, Emericella, Epicoccum, Eurotium, 
Fusarium, Humicola, Scopulariosis, Stemphylium, 
Syncephalastrum, Talaromyces, Ulocladium, white 
sterile mycelia and yeast. (Table 1) Of the 
Aspergillus species, A. terreus was the most common 
isolate with a total count of 117 (33.24%), followed 
by A. niger with 43 (12.22%), A. flavus with 26 
(7.39%), A. fumigatus with 17 (4.83%), A. ochraceus 
with 6 (1.7%) and A. sydowii with 1 count (0.28%). 
Of the Penicillium isolates, P. chrysogenum was the 
most common isolate at 87 TC (24.72%), followed 
by P. griseofulvin with 3 (0.85%), P. citrinum and P. 
oxalicum with 2 (0.57%) and P. crustosum and P. 
rugulosum with 1 TC each (0.28%). Emericella has 2 
species (E. nodulans with 2 and 1 count of E. 
violacea). Scopulariopsis has 2 species (S. brumptii 
with 2 TC and S. candida with 1 count). (Table 1). 
 On Petroleum oil – Czapek agar, there were a 
total of six fungal genera that were isolated. Among 
the isolated genera, Aspergillus was the most 
common with 80 out of 132 (60.6%) fungal total 
count was observed. This was followed by 
Penicillium which accounted to 48/132 (36.36%) of 
the total count. The other fungal genera included 
Alternaria alternata (1/132, 0.76%), Fusarium 
proliferatum (1/132, 0.76%), Scopulariopsis brumptii 
(1/132, 0.76%) and Ulocladium atrum (1/132, 
0.76%). Among the Aspergillus species, A. flavus 
accounted for 31/132 (23.48%), A. terreus with 
26/132 (19.69%), A. niger with 15/132 (11.36%), A. 
fumigatus with 4/132 (3.03%), A. ochraceus with 
2/132 (1.5%) and A. sydowii at 2/132 (1.5%). Of the 
Penicillium species, P. chrysogenum accounted for 
45/132 (34.09%) of the species, P. rugulosum and P. 
oxalicum accounted for 1/132 each (0.76%). (Table 
2). 
 Acremonium strictum, Aspergillus terreus, 
Chaetomium globosum, Cladosporium 
sphaerospermum, Emericella nidulans, Eericella 
violacea, Epicoccum nigrum, Eurotium rubrum, 
Humicola grisea, Penicillium citrinum, Penicillium 
crustosum, Penicillium griseofulvum, Scopulariopsis 
candida, Syncephalastrum racemosum, Talaromyces 
wortmanii, white sterile mycelia and yeast were not 
isolated from Petroleum oil Czapek agar media. 
(Table 3). 
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Table 1: Total counts (colonies/gram) of fungal genera and species isolated from 77 submerged sand samples collected from different 
localities in the Red Sea near Saudi Arabia on glucose-Czapek’s agar at 28°C. 

Fungal genera and species Total TC % Total TC 
1. Acremonium strictum 1 0.28 
2. Alternaria alternata 10 2.84 

3. Aspergillus 210 59.66 
A. flavus 26 7.39 

A. fumigatus 17 4.83 
A. niger 43 12.22 

A. ochraceus 6 1.7 
A. sydowii 1 0.28 
A. terreus 117 33.24 

4. Chaetomium globosum 1 0.28 
5. Cladosporium sphaerospermum 7 1.99 

6. Emericella 3 0.85 
E. nidulans 2 0.57 
E. violacea 1 0.28 

7. Epicoccum nigrum 2 0.57 
8. Eurotium rubrum 2 0.57 

9. Fusarium proliferatum 3 0.85 
10. Humicola grisea 1 0.28 

11. Penicillium 96 27.27 
P. chrysogenum 87 24.72 

P. citrinum 2 0.57 
P. crustosum 1 0.28 

P. griseofulvum 3 0.85 
P. oxalicum 2 0.57 

P. rugulosum 1 0.28 
12. Scopulariopsis 3 0.85 

S. brumptii 2 0.57 
S. candida 1 0.28 

13. Stemphylium botryosum 4 1.14 
14. Syncephalastrum racemosum 1 0.28 

15. Talaromyces wortmanii 1 0.28 
16. Ulocladium atrum 1 0.28 

17. White sterile mycelia 4 1.14 
18. Yeast 2 0.57 

 
Table 2: Total counts (colonies/gram) of fungal species isolated from 77 samples from submerged sand collected from different localities in 

the Red Sea near Saudi Arabia on Petroleum oil-Czapek’s agar. 
Fungal genera and species Total TC % Total TC 

1)Alternaria alternata 1 0.76 
2)Aspergillus 80 60.6 

A. flavus 31 23.48 
A. fumigatus 4 3.03 

A. niger 15 11.36 
A. ochraceus 2 1.5 

A. sydowii 2 1.5 
A. terreus 26 19.69 

3)Fusarium proliferatum 1 0.76 
4)Penicillium 48 36.36 

P. chrysogenum 45 34.09 
P rugulosum 1 0.76 
P. oxalicum 1 0.76 

5)Scopulariopsis brumptii 1 0.76 
6)Ulocladium atrum 1 0.76 

Gross total count of fungi in all samples= 132 
Number of fungal genera in all samples= 6 

Number of fungal species in all samples= 13 
 
 
Bacteria that were isolated from the water and sand 
samples included Pseudomonas fuorescens, 
Pseudomonas putida, Pseudomonas stutzeri, 
Pasteurella multocida and Serratia species. 
Antibiotic susceptibility tests done on these isolated 

bacterial species showed sensitivity to most 
antibiotics especially amikacin, ciprofloxacin, 
gentamicin, imipinem, levofloxacin, piperacillin and 
tobramycin. (Table 4). 
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Table 3: Comparison between fungi of submerged sand of the Red Sea near Saudi Arabia isolated on Glucose-Czapek,s and Petrolium oil 
Czapek,s agar media. 

Fungal Taxa Glucose-Czapek’s agar Petroleum oil-Czapek’s agar 
TC % TC TC % TC 

Acremonium strictum 1 0.28 ---- ---- 
Alternaria alternata 10 2.84 1 0.76 

Aspergillus 210 59.66 80 60.6 
A. flavus 26 7.39 31 23.48 

A. fumigatus 17 4.83 4 3.03 
A. niger 43 12.22 15 11.36 

A. ochraceus 6 1.7 2 1.5 
A. sydowii 1 0.28 2 1.5 
A. terreus 117 33.24 ---- ---- 

Chaetomium globosum 1 0.28 ---- ---- 
Cladosporium sphaerospermum 7 1.9 ---- ---- 

Emericella 3 0.85 ---- ---- 
E. nidulans 2 0.57 ---- ---- 
E. violacea 1 0.28 ---- ---- 

Epicoccum nigrum 2 0.57 ---- ---- 
Eurotium rubrum 2 0.57 ---- ---- 

Fusarium proliferatum 3 0.85 1 0.76 
Humicola grisea 1 0.28 ---- ---- 

Penicillium 96 27.27 48 36.36 
P. chrysogenum 87 24.72 45 34.09 

P. citrinum 2 0.57 ---- ---- 
P. crustosum 1 0.28 ---- ---- 

P. griseofulvum 3 0.85 ---- ---- 
P. oxalicum 2 0.57 1 0.76 

P. rugulosum 1 0.28 1 0.76 
Scopulariopsis 3 0.85 ---- ---- 

S. brumptii 2 0.57 1 0.76 
S. candida 1 0.28 ---- ---- 

Stemphylium botryosum 4 1.14 1 0.77 
Syncephalastrum racemosum 1 0.28 ---- ---- 

Talaromyces wortmanii 1 0.28 ---- ---- 
Ulocladium atrum 1 0.28 1 0.76 

White sterile mycelia 4 1.14 ---- ---- 
Yeast 2 0.57 ---- ---- 

Gross Total Count 352 
Total number of genera 18 
Total number of species 30 

  
Table 4: Bacterial isolates and sensitivity test results from sea water and submerged sand of the Red Sea near Saudi Arabia in nutrient agar. 
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S - - - - S S S S - S - - S S S S - S S S S S S 

Pasteure
lla 

multocid
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- - - - - - - - - - - - - - - - - - - - - - - - 

Serratia 
spp. 

S S S S R R - R - I I S S S S S S - - S S S S S 

Pseudom
onas 

stutzeri 

S - - - - S S - S - S - - S S S S - - S S S S S 

Pseudom
onas 

putida 

S - - - - S I - S - S - - S S S S - - S I R S R 

Note: S-susceptible, I-intermediate, R-resistant, (-) drug not advisable. 
 
Discussion: 
 

 In our study, we found out a variety of fungal 
and bacterial contaminants in the sea water and sand 
samples taken from the sea shores of Jeddah, Saudi 
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Arabia. This indicates that a variety of fungi and 
bacteria exist in this particular environment, which 
may be hazardous to health. Whether these samples 
were taken at differing temperatures which may or 
may not be suitable for the growth of these fungi and 
bacteria, the high yield of isolates is indicative that 
something should be done on this matter. The highest 
yield of microbes was from sample 75, which was 
collected from the coastline near the beach. And the 
extremely low microbial count of sample 17 
corresponds with it being collected from a deeper 
region in the sea. (see Figure 1).  
 Our isolated fungal species were similar to the 
findings of Salvo and Fabiano, 2007 (Acremonium 
and Penicillium). However, we found predominantly 
Aspergillus species, which accounted to almost 60% 
of our fungal isolates on Glucose-Czapek and 
Petroleum oil-Czapek agar. (Tables 1-3) It is 
interesting to note that Aspergillus species, 
particularly A. terreus, although it is am endophytic 
fungi, may cause ureteral obstruction in humans [23] 
and also an opportunistic onychomycosis [9]. A. 
niger, on the other hand is a very common cause of 
black pleural effusion, disseminated aspergillosis and 
respiratory tract infections [27,6,3]. A. flavus can 
cause an invasive fungal infections in 
immunocompromised hosts [20]. A. fumigates is 
associated with endocarditis [30]. On the other hand, 
Penicillium species particularly P. chrysogenum was 
reported to cause central nervous infection in human. 
[14]. P. citrinum can cause a fatal pneumonia [21].  
 Other isolated fungal species are also harmful. 
Take the case of Cladosporium sphaerospermun, 
which can cause human corneal ulcer, skin lesions as 
well as sinusitis and pulmonary infections [13], 
Acremonium strictum causing peritonitis [28], 
Alternaria alternata in invasive fungal infections [9], 
nail infection by Chaetomium globosum [17] corneal 
ulcers with Scopulariopsis species [22] and eye 
infections by Ulocladium atrum [2]. 
 Bacterial species isolated were also similar to 
the findings of [1]. Isolated bacterial species such as 
Pseudomonas fluorescens, which can induce and 
divert the human B-defensin secretion in human 
intestinal epithelial cells [19], can cause bloodstream 
infections. Serratia species can also cause 
nosocomial bloodstream infections [15], and 
Pasteurella multocida can cause meningitis and 
peritonitis [11,18].  
 It would not be surprising that if more 
investigations on fungal and bacterial contaminants 
that may be present in the coastal waters and sand of 
Eastern and Western Saudi Arabia, a number of 
genera and species will be obtained. This study 
therefore confirms the presence of filamentous fungi 
and pathogenic bacteria that may significantly affect 
the health of the population who are exposed to sea 
water and sand. The presence of these fungi and 
bacteria presents as a potential risk to waterborne 
diseases, opportunistic infections and even more 

serious infections that still remains to be discovered 
particularly those who go swimming for leisure, 
diving and other recreational activities [31].  
 
Conclusion: 
 
 In conclusion, there is a need to inform the 
public of the potential dangers of infection from 
contaminated sea water and sand. In certain 
unavoidable circumstances, it is best to maintain 
good hygienic practices by immediately bathing in 
potable water after swimming or diving in the sea, 
which is a possible source of transmission route for 
fungi and bacteria. 
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