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Abstract 
Given that various infections can be caused by the contact with the sand beach and sea water, our study has been focused on 
identifying other pathogenic bacteria species, in parallel with fecal coliforms and fecal streptococci from Mamaia beach. Knowing 
the existence of other potentially pathogenic bacteria species found in the sand beach and sea water, is needed for the future 
enlargement of the conventional indicators list of beaches pollution. Our epidemiological data suggest that global bacteriological 
monitoring of the sea water and sand beach quality offers a better protection for the people who uses this recreational beaches.
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Introduction  
Recreational use of marine waters is increasing in many countries. It is widely 
accepted that water and sand beaches with high indexes of fecal contamination 
can be potential sources of contamination and contribute to the dissemination 
of bacterial resistance. Our study was based on analytic control of bacteria 
contamination in the sands and sea water samples collected from Mamaia beach 
by using conventional indicator standards, in parallel with other potential 
pathogens bacteria species.    
 
Material and methods  
Dry sand, wet sand and sea water samples were collected from three different 
areas of the Mamaia beach (from both ends and from the central part of the 
beach) between 1 January and 30 December 2012. Each sand sample consisted 
of 100 g of surface sand that was collected at a maximum depth of 2 cm using 
sterile bottle and spatula. Each sea water sample consisted of 100 mL sea water 
collected in sterile bottle that was analyzed according to standard filtered 
membrane method. Bacteria species were isolated, after their initial growth in 
plates with differential media (CLED, McConkey, Bile Esculin Azide Agar) 
and identified by using the following biochemical tests: API20 Staph, API20 
Strep - bioMérieux, Rapid ID NF Plus for non-fermentative bacteria, Rapid ID 
ONE - Remel, for fermentative bacteria. The data were statistically analized by 
using SPSS 17. The correlations were considered significant for p-value <0.05.  
 
Results and discussion  
A total of 560 bacteria species were present in the samples. From quantitative 
point of view, total coliforms isolated in the sea water had normal concentration 
(< 100 CFU/mL) in all samples harvested from Mamaia beach [1], except the 
ones obtained from the area near the site of communication with Tabacarie lake, 
where higher proportion of fecal coliforms flora (sea water - 160 CFU/mL; dry 
and wet sand - 350 CFU/g) were identified. The most frequent bacteria species 
identified in all three types of examined samples are presented in Table 1.   
 
Tab. 1. Bacteria species identified in sand and sea water on Mamaia beach 

 
A high correlation was found between E. coli from the sand (wet and dry) and 
adjacent sea water (Chi square test; p<0.0001) [2]. In the same time, there is a 

high correlation between the presence of E. coli and Staphylococcus aureus 
identified in wet sand and sea water (p=0.006) and in dry sand and sea water 
(p=0.01). Also, higher contamination for all three types of samples, collected in 
the summer compared to those collected in the winter, demonstrates that the 
human contamination is an important source of bacterial pollution for the beach 
[2], [3]. The presence of Staphylococcus aureus in the dry and wet sand is the 
proof of mainly human contamination. In this order, identifying this bacteria 
species on the beaches is needed in the future, because it could prevent possible 
contamination with methicillin-resistant Staphylococcus aureus and the 
possible transformation of public beaches in an environmental reservoir of this 
bacteria species [4]. The idea of introduction of the alternative indicators for the 
evaluation of the bacteriological pollution of the beaches is sustained in the 
world also by other authors [5].    
 
Conclusions  
Knowing the level of contamination of sea water and sand beaches allows us to 
implement the necessary specific prevention measures against the diseases 
generated by the use of contaminated sand and sea water of the costal area. 
Identification on the beach sand and sea water of other potentially pathogenic 
bacteria species makes it necessary that for the future to extend the list of 
conventional indicators with the alternative indicators. 
 

References 
1 - National Institute for Development and Marine Research "Grigore Antipa", 
2012. Initial assessment of the marine environment, Report, 129-130; 
2 - Olanczuk-Neyman K. and Jankowska K., 2001. Bacteriological Quality of 
the Sand Beach in Sopot. Polish Journal of Environmental Studies, 10: 451-455;
3 - Çardak M. and Altug G., 2010. Distribution of members of the family 
Enterobacteriaceae in the Istanbul Strait. J. Black Sea/Mediterranean 
Environment, 16(3): 295- 310; 
4 - Goodwin K.D., McNay M., Cao Y., Ebentier D., Madison M. and Griffith 
J.F., 2012. A multi-beach study of Staphylococcus aureus, MRSA, and 
enterococci in seawater and beach sand. Water Research, 46(13):4195-207; 
5 - Savichtchevaa O. and Okabe S., 2006. Alternative indicators of fecal 
pollution: Relations with pathogens and conventional indicators, current 
methodologies for direct pathogen monitoring and future application. 
Perspectives, 40: 2463-2476.

403
Rapp. Comm. int. Mer Médit., 40, 2013

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

