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1. Introduction – 

The negative impact of microplastics in the marine environment was recognized as early as 2008 with 

their inclusion as a "priority descriptor" in the framework directive on marine strategy (descriptor 10: 

Marine Litter; Directive 2008/56 /EU). 

The maximum densification of microplastics in pelagic areas is linked to currents that cause the 

densification of these plastic fragments in areas where there are also present 

high concentrations of phyto and zooplankton which consequent exposure 

of marine fauna to the uptake of microplastics. The toxicological impact of 

contaminants released from plastics such as phthalates is due to their ability 

to inhibit the synthesis of endogenous hormones; in particular, phthalates 

have been associated with various effects at the molecular, cellular and 

organ levels in aquatic invertebrates and fish. Phthalate esters (PAEs), also 

called plasticizers, are a group of chemicals that are used to make plastics 

more flexible and resistant. 

Collection samples of zooplankton, bivalves and fish were carried out between the biogeographical 

sectors of the Italian seas 1 (Ligurian Sea) and 2 (Northern Tyrrhenian Sea), located in the Central-

Western Mediterranean Sea. (Italy). Our aim was to develop a method to adopt in quantification of 

phthalates associated to microplastics isolated from zooplankton, bivalve and fish. 

 

2. Experimental –  

The plastic fragments isolated from marine biota were sorted and subjected to direct observation with the 

stereomicroscope (Image 1). A method was developed for the identification and quantitative 

determination of 6 Di-esters of Phthalic Acid (PAEs): dimethyl phthalate (DMP), di-ethyl phthalate 

(DEP), di-n-butyl phthalate (DNBP), butylbenzyl phthalate (BBP), di-2-ethylesyl phthalate (DHEP), di-n-

octyl phthalate (DnOP) by GC-MS/MS. Extraction and clean-up were carried out by the QuEChERS 

method [1]. 

 

3. Results and Discussion - The final identification and quantification of the individual PAEs in the 

extract was performed by injecting 1 µL of purified and filtered extract into the gas chromatograph 

(TRACE 1310 GC Thermo) coupled with the triple quadrupole mass spectrometer (TSQ 8000 EVO 

Thermo). The separation takes place through a capillary column (30 m, 0.25 mm ID, 0.25 µm df, Rxi-5Sil 

MS Restek) in an oven with programmed temperature. An electronic impact source and mass acquisition 

in MRM mode is used with the selection of 2 product ions for each analyte, one used for identification 

and quantification and the other to confirm identification. The quantitative determination required the 

construction of a calibration line in solvent (acetonitrile) corrected for the Internal Standard (SI), of at 

least 5 concentration levels between 10 - 500 µg/L of the quantifier ion chosen for each PAE. The limit of 

quantification (LOQ) of the method was 10 µg/kg for each analyte. 

 

4. Conclusions -. Phthalates represent an important problem in human and animal health since they can 

accumulate in the body, potentially causing serious damage to the liver and/or reproductive system. A 

rapid, sensitive and robust method was developed to detect phtalates associated to microplastics from 

marine biota from the Mediterranena Sea 
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Image 1.  

Plastic fragment visual sorting by 

stereomicroscope 


