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Identification of plastic polymers was performed using Fourier transform infrared spectroscopy (FT-IR)

technique in attenuated total reflectance (ATR). IR spectra were acquired with a resolution of 4 cm-1 in

the mid-infrared region. Sample identification was achieved by comparing the IR spectrum with

standard spectrum libraries (PerkinElmer®). Polymers corresponding to the reference spectra for more

than 70% have been validated.
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Occurrence of marine plastic debris is a well-known issue, which worsens in basins with limited water exchanges and densely populated coasts.

For this reason, Adriatic Sea is predicted as a preferential area of plastics accumulation [1]. Plastic is estimated to degrade in hundred years

[2]. Floating, drifting or sinking in the sea, plastic can move for long distances, transporting inner additives [3] and adsorbs chemicals on its

surface, which can be released again in the environment [4,5,6]; thus interacting with different ecological niches and different species, both

pelagic and benthic and posing potential risks to marine biodiversity.

I N T RO D U C T I O N
This study aims to explore the chemical characteristics of

leachates from both beached and virgin plastic items and

evaluate their toxicity to marine organisms of different

trophic levels, using a battery of ecotoxicological bioassays.
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Fig. 2 RBR virgin plastic sample consists of two distinct

parts: a) black rubber material, whose polymer

cannot be analysed using FT-IR spectroscopy, due to its

chemical-physical characteristics; b) fibrous material

of polyamide.

Fig.1 Spectra expressed in absorbance obtained from analysed

samples by FT-IR technique.

Tab. 1 Polymer composition of samples expressed in percentage. 

CHEMISTRY

Fig. 3 Percentage (mean ± st. err.; n = 3) of A. fischeri bioluminescence inhibition and P. tricornutum growth inhibition exposed to different 

dilution of plastic leachates: HF (heterogeneous fragments); MS (mussel nets); RTR (”rapido” trawl rubber); DB (drink bottles); PB 

(polystyrene boxes).

BIOASSAYS

For both the bioassays, virgin plastic leachates cause higher effect than beached plastic leachates. In

particular, leachates derived from virgin RTR show the highest toxicological effect, even at higher

dilutions.
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Chemical analyses revealed that both virgin and beached plastic leachates contain AHs in a range of

20-285μg/g and PAHs in a range of 34-1070 ng/g, while metals’ concentrations in beached plastics

ones proved to be more heterogeneous.

In general, beached plastic leachates revealed higher concentrations of AHs and PAHs than virgin plastic

ones, except for RTR category which showed equivalent concentrations of AHs between virgin and

beached plastics. In particular, PB leachates revealed higher concentrations of AHs, PAHs and metals

than other samples.

‘VIRGIN’: new store-bought material

‘BEACHED’: naturally weathered material

collected on the beach
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Fig. 4 Concentration (mean ± st. dev.; n = 3) of AHs (μg/g) and PAHs (ng/g) measured in virgin and beached plastic leachates of HF 

(heterogeneous fragments); MS (mussel nets); RTR (”rapido” trawl rubber); DB (drink bottles) and PB (polystyrene boxes); 

T-test between virgin and beached plastic leachates (* p<0.05; *** p<0.001).

Tab. 2 Metals concentration

(μg/g) measured in beached

plastic leachates of HF

(heterogeneous fragments); MS

(mussel nets); RTR (”rapido” trawl

rubber); DB (drink bottles) and PB

(polystyrene boxes).
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o In general, virgin plastic leachates showed greater ecotoxicological effects than beached plastic

ones, for both bacteria and algae bioassays. In particular, leachates derived from virgin RTR

showed the highest ecotoxicological effect.

o PB leachates revealed higher concentrations of AHs, PAHs and metals than other samples, but

obtained data are not directly related to the ecotoxicological effects measured with bioassays.

o In progress: analysis of metals in virgin plastics leachates and Crassostrea gigas embryotoxicity

test, to implement the results obtained through an integrated ecotoxicological bioassays’ battery.


