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Plastics start to degrade until 
reaching sizes in the scale of 
micrometers and nanometers,
 this is smaller-size structures, 
but don’t disappear 
from the environment. 
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➢  In the present investigation, isolation of MP was conducted as well 
as quantification of plasticizing substances in the same samples of 
marine species: mangrove cockle (Anadara tuberculosa), Stolzmann’s 
weakfish (Cynoscion stolzmanni) and arched swimming crab 
(Callinectes arcuatus). 



• Finally, a risk assessment was carried out and the dietary exposure to 
BPA to which consumers would be exposed with these foods was 
calculated; these values were compared with the tolerable intake 
dose (TDI) established by European Food Safety Authority (EFSA).



Materials and Methods

MP Extraction, quantification, and visualization

➢The marine species were collected directly from fishermen of the 
Gulf of Nicoya, Costa Rica during the year 2020.  Work was done with 
86 specimens of composite sample, (these samples were also used 
for the determination of plasticizing substances.



Pesaje

50 ml H2O 

tipo I

6 ml H2O2

al 45%

OXI 18 horas 
agitación 107 

rpm

6 ml KOH al 
9%

OXI 2 horas 
agitación 107 

rpm

Sonicar

10 min

Filtración tamiz 
acero 106 um

en cristalizador

Enjuague 
matraz 100 ml 

H2O tipo I y 
trasvase

Enjuague 
cristalizador 50 
ml agua tipo I

Calentamiento 
baño térmico 15 
min 60°C

Filtración al vacío 
membrana 

politetrafluoroetile
no 0,5 um

Secado filtros 
en desecador 

silica gel

AISLAMIENTO DE MICROPLÁSTICOS DE ESPECIES 
MARINAS. Por Yarenis Chinchilla Ballestero.



Quantification of BPA and 
Pthalates (DEHP and DBP). 

➢It was performed identification 
and quantification using  Gas 
Mass Chromatography 
Equipment ( GC-MS with a 
spitless injection system 
(Thermo Scientific Trace 1310) 
with  Mass Spectrometry 
Detector, triple quadrupole. 



Toxicological risk analysis associated to consumption of 
arched swimming crab, mangrove cockle and Stolzmann’s 
weakfish.

➢ For risk evaluation, dietary exposure to which consumers would be 
submitted was calculated. The result of food consumption in kg 
multiplied by concentration of the toxic found in µg/kg between the 
adult’s body weights in kg, thus obtaining a dietary exposure as µg/kg 
bw/d. These values are compared to TDI established for each case by 
recommendation of EFSA (European Foods Safety Authority).



Results

MP amount found

➢For this investigation, work was done with sieves allowing the 
passage of particles whose size oscillated between 0.5 µm - 106 µm, 

➢Average results: 
➢for Arched swimming crab 4.0 ± 1.0 (SD) MP/g; 

➢Mangrove cockle the value corresponded to 3.3 ± 2.9 (SD) MP/g; 

➢Stolzmann’s weakfish, an average of 2.4 ± 1.3 (SD) MP/g
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Table 1. MP characterization by SEM/EDS and Raman 

of identified marine species.
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Conclusions

➢ According to the data obtained it can be stated that from the plasticizers found, 
if well it can’t be affirmed coming exclusively from plastic residues found as (MP), 
their origin may not be dismissed; since the work consisted of determining 
microparticles and plasticizing substances in the same samples, such samples 
were acquired directly from artisan fishermen.

➢ Beyond doubt if can be affirmed that the plasticizers, hazardous substances and 
especially important such as BPA, DEHP and DBP, have reached the highest levels 
of the trophic chain, It must be expressed that 34% of the samples were positive 
for the 3 plasticizers, which suggests a toxic mixing effect, in a synergistic way; 
urgent measures should be established to protect the marine resource from 
pollution by plastics, and hence, public health.



➢ Although it is true that plasticizers have a ubiquitous global distribution, it takes 
special importance respect to the risk when these substances are present in food 
or water for human consumption, being especially sensitive population children 
and pregnant women. Other, especially prospective studies, can be carried out to 
establish safe doses of these substances in these population. 

➢According to the type of substance found, it is suggested pregnant women do not 
ingest seafood during the gestation period, considering the low quantity 
suggested for BPAs in food, currently being under the scientific criteria of EFSA; 
under acceptance by TDI of 0.004 ng/ kg bw d; given the estrogenic effect of this 
substance in the fetus’ gestation period and consumption by children be also 
limited.
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Thank you !!
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