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Abstract 

In recent decades, concern over emerging organic contaminants in the environment has grown considerably because of 

their potentially harmful effects on organisms and ecosystems. These synthetic compounds are widely used in modern 

life-style and due to improvements in analytical technologies, we are now able to identify and quantify them even in 

small concentrations. One of the most important pharmaceutical contaminants is antibiotics, of which more than half 

belong to the class of beta-lactams. This research aimed to determine the beta-lactam antibiotics residues in surface 

water (rivers) and groundwater, which serve as public or private sources of drinking water, as well as in urban 

wastewater. The samples were collected from different places throughout the Western part of Romania and analyzed 

using commercially available ELISA kits for the detection of beta-lactams in liquid samples. The results show that beta-

lactam antibiotics are ubiquitous in all categories of water and establish the ELISA method as an acceptable screening 

tool for antibiotic residues. 
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For a long time, the impact of chemical 

pollution on the environment, human and animal 

health, has been based on monitoring priority 

pollutants and in particular those classified as 

persistent, bioaccumulative and toxic, known as 

“persistent organic pollutants” (POPs). The 

inclusion of these compounds in the list of priority 

hazardous substances was made not only as a result 

of risk identification and analysis but mainly 

because they could be identified in the 

environment at very low concentrations, by the 

analytical techniques available at the time 

(Daughton C.G. et al, 2001). 

The improvement of analytical techniques in 

recent years has made it possible to detect even 

small quantities of natural or synthetic substances 

in the environment, which are usually not 

monitored and pose unknown risks to human 

health and ecosystems. These substances are 

termed "emerging organic contaminants" (EOCs) 
(Richardson S.D. et al, 2011; Stuart M. et al, 

2012). EOCs are not necessarily newly discovered 

substances, but rather compounds that have long 

been reaching the environment (water, air, soil) via 

various pathways, but whose consequences are 

only now becoming known. The class of emerging 

pollutants includes compounds from industry, 

disinfectants, detergents, pharmaceuticals, and 

personal care products (PPCPs), as well as lifestyle 

substances such as caffeine and nicotine (life-style 

compounds). The EOCs list remains open and as 

analytical detection methods are refined, new 

substances will be included (Meffe R. et al, 2014). 

The PPCPs category includes also 

antibiotics, pharmacological agents widely used in 

both human and veterinary medicine. After 

administration, they are excreted 5% to 90% 

unmetabolized or as active or inactive metabolites, 

but may subsequently be converted back to their 

original compounds (Dinh Q.T. et al, 2011; 

Mirzaei R. et al, 2018; Sarmah A.K. et al, 2006; 

Yan Q. et al, 2014). Thus, a significant amount of 

antibiotic residues ends up in urban wastewater, 

through sewage treatment plant effluents, in 

biofertilizers used in agriculture and from here, in 

surface and groundwater (Lapworth D.J. et al, 

2012). 

Wastewater treatment removes 

biodegradable organic compounds, nitrogen, 

phosphorus and in certain amounts pathogens, but 

the technology is not designed to retain the micro-

organic pollutants. Thus, antibiotic residues cannot 

be removed efficiently and in some cases, they 

have been identified in higher concentration in the 
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