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Abstract. The environmental contamination by microplastics and plastic polymers has become a rising concern 

during the last decade. That is due to its ill effects in human and environmental health (both in terrestrial and 
aquatic ecosystems). These effects are specially alarming on account of fisheries being a vital source of animal 
protein for more than 3 billion people worldwide, with a rising in fish consumption of 1,5% per year in low-
income countries. This consumption has been peaking not only in traditional fishing communities, but also in the 
rest of society, with other sources of animal protein being replaced by fish and seafood, which are recommended 
by doctors and nutritionists for being rich in vitamins D, B12 and omega-3 fatty acids. However, there has been 
more concern about the risks of consuming seafood contaminated by microplastics and other pollu tants, which 
are easily inserted in the food chain. To determine the pollution caused by microplastics and other plastics 
polymers, 13 whole fishes were acquired at the Municipal Market of Paranaguá and more 16 whole fishes were 
purchased at the Municipal Market of Curitiba. These fishes were identified by each of its species, measured and 
dissected for organs and tissues removal. Initially, the microplastic detection was made by seeing the samples 
under stereomicroscopes. Afterwards, Raman spectroscopy was also used. Of the 21 fishes analysed for muscle 
tissue, 19 exhibited contaminations by microplastics. And of the 16 analysed for gonads, 10 exhibited 
contaminations.  These results show how important scientific research are for the public health, biodiversity 
conservation and better waste management.  

Keywords.  Fisheries, environmental health, Raman spectroscopy.  

 

1. Introduction 

Since the 1940s, the use of plastic has been 
increasing exponentially worldwide, due to the low 
cost, long durability and practicality that this 
component has brought to modern life, with most of 
these plastics being discarded after a single use 
(Andrady, 2011). Annually, it is estimated that 
around 4.6 to 12.7 million tons of plastic are 
introduced into the ocean (Vital et al., 2021). This 
constitutes approximately 85% of all marine litter 
(European Environment Agency, 2023) and 
therefore presents a global ecological challenge. 
Microplastics are the most ubiquitous type of marine 
litter, having been detected in the most diverse 
environments.  

To date, plastic polymers have been observed in 
benthic regions and in the water column (Wright et 
al., 2013), at different altitudes in the atmosphere, in 

sediments, in soil, in drinking water, in salt and fresh 
water, in terrestrial and aquatic organisms (Hu et al., 
2022), and even in human blood (Leslie et al., 2022). 

Recognized as excellent sources of protein with low 
amounts of saturated fat, seafoods are also rich in 
omega-3 fatty acids, vitamins D and B12 and several 
other micronutrients that are difficult to find in most 
foods, such as zinc, iodine, selenium, calcium and iron 
(FAO, 2024). Nutrients such as iodine and omega-3 
play important roles in childhood brain 
development, with omega-3 also being linked to 
protection against heart disease. For these reasons, 
foods such as fish and other seafood are considered 
healthier than other types of animal protein and their 
consumption is linked to improved public health. 

In recent years, diets such as pescetarianism, where 
the sole consumption of meat comes from fish and 
other seafood, have gained popularity due to their 
health and environmental benefits, with around 3% 



 

 

of the world's population adhering to the diet in 2018 
(Ipsos MORI, 2018). In addition, developing coastal 
countries depend on fisheries resources for income, 
employment and nutrition (Sumaila et al., 2016).  

Efforts to include fisheries resources in the diet are 
being compromised due to contamination by plastic 
waste. These plastic particles are among the 
contaminants that can accumulate in aquatic 
organisms, especially in muscle tissue, which is 
consumed by humans.  

The consumption of microplastics by aquatic 
organisms, such as fish, can occur non-selectively 
and/or accidentally (primary) or through the 
consumption of already contaminated prey 
(secondary) (Nelms et al., 2018). In controlled 
environments, such as aquaculture, fish can also be 
exposed to microplastics during handling (Curren et 
al., 2020). Therefore, potential health risks resulting 
from this consumption may be unavoidable. 
Different additives (dyes, hardeners, flame 
retardants, etc.) are used in the production of 
plastics, which can pose health risks.  

Furthermore, plastic particles can act as vectors for 
heavy metals and microorganisms, which 
compromise the safety of fish and seafood 
consumption (Daniel et al., 2021). Microplastics, 
which were previously classified only as 
environmental contaminants, are now considered 
food contaminants. Knowledge of the impacts of 
microplastics on food security and human health is 
essential to assess the risks and intervene in this 
global threat. 

Despite the growing number of studies involving 
microplastics in aquatic organisms and their 
consequences for the environment and public health, 
there is still a lack of information and the impacts on 
the human population.  

With that in mind, this study aims to detect 
contamination by microplastics in fish species sold 
for human consumption. The analyses were 
performed on biological samples of muscle and  
gonads.  

2. Research Methods 

To conduct the study, specimens of three species 
were purchased from markets in Curitiba and 
Paranaguá, state of Paraná, Brazil: Chaetodipterus 
faber (5 specimens analyzed), Cynoscion leiarchus (8 
specimens analyzed) and Sardinella brasiliensis (8 
specimens analyzed). 

After acquisition, the fishes were taken to the Fish 
Reproduction and Communities Laboratory (UFPR), 
where they were identified with the aid of taxonomic 
keys, and their total length (cm) was subsequently 
recorded using an ichthyometer. The individuals 
were sectioned ventrally to remove the biological 
samples that were analyzed: gonads (ovaries and 
testicles) and portions of muscle tissue from the 
dorsal region. 

The gonads and muscle tissue were separately 
placed in a glass container to be digested in 10% KOH 
in an oven at 60ºC. After digestion, the material was 
filtered using a vacuum pump through paper filters. 
When all the digested material was filtered, the paper 
filters were returned to the oven at 40°C to dry. The 
filters were then analyzed under a stereomicroscope 
to detect plastic particles.  

All detected particles were adhered to glass slides 
with Arabic gum for subsequent analysis with Raman 
spectroscopy, performed at the Electron Microscopy 
Center of the Federal University of Paraná (CME - 
UFPR), to determine the plastic polymers. The 
information obtained through Raman spectroscopy 
was corroborated with the analysis of the KnowItAll 
software from Wiley, which uses a database to 
identify components present in the analyzed 
samples. 

3. Results and Discussions 

Of the total number of fish obtained (21 specimens), 
the gonads of the five (5) specimens of 
Chaetodipteurs faber did not have their gonads 
examined for contamination by microplastics. Thus, 
a total of 37 biological samples were analyzed. 

Of the 21 muscle samples analyzed, 19 showed 
contamination by microplastics (90% of the total 
muscle samples). Regarding the gonads, of the 16 
samples processed, 10 showed contamination 
(62.5% of the total gonad samples). Regarding the 
analysis of microplastics in muscle, all specimens of 
Chaetodipteurs faber and Cynoscion leiarchus were 
contaminated by microplastics, while six specimens 
of Sardinella brasiliensis (of the total of eight) were 
contaminated. The values obtained from the average 
number of microplastic particles per species 
revealed the highest value for the Chaetodipteurs 
faber (3.4), followed by the Cynoscion leiarchus (3.1) 
and the lowest value was recorded for the Sardinella 
brasiliensis (1.75) (Table 1). 

Regarding the analysis of microplastics in gonads, 
five (5) specimens (out of a total of eight (8)) of C. 
leiarchus and five specimens (out of a total of eight 
(8)) of S. brasiliensis were contaminated by 
microplastics. The values obtained from the average 
number of microplastic particles per species 
revealed the highest value for the C. leiarchus (0.875) 
and the lowest value was recorded for the S. 
brasiliensis (0.625) (Table 1).  

Tab. 1 - List of species and specimens analyzed. 
Number of MPs (microplastics), per biological 
sample, detected. Biological samples: muscle (M) and 
gonads (G). Unanalyzed samples (NA). 

Species M MPs Avg. G MPs Avg. 

C. faber 2  

 

na  

 
C. faber 2 na 



 

 

C. faber 7 3,4 

 

na NA 

C. faber 4 na 

C. faber 2 na 

C. leiarchus 2 

3,1 

1 

0,875 

C. leiarchus 7 0 

C. leiarchus 1 3 

C. leiarchus 3 1 

C. leiarchus 4 0 

C. leiarchus 1 1 

C. leiarchus 4 0 

C. leiarchus 3 1 

S. brasiliensis 1 

1,75 

1 

0,625 

S. brasiliensis 3 1 

S. brasiliensis 0 0 

S. brasiliensis 4 1 

S. brasiliensis 4 1 

S. brasiliensis 1 0 

S. brasiliensis 0 1 

S. brasiliensis 1 0 

 

4. Conclusions  

This research highlights the extension of 
microplastic contamination derived from pollution 
and poor waste management and the potential health 
risks of the consumption of fish and other seafood 
contaminated by plastic polymers, which can also 
function as transport of pathogens and bacteria.  
 
Although there is enough information to prove that 
many foods consumed by humans exhibit some kind 
of polymer contamination, there is still a lack of 
quality control from industries, governments and 
food safety entities to guarantee that the food sold 
and consumed does not present a risk of being 
contaminated by microplastics.  
 
Therefore, research should not only focus on 
detecting microplastics, but also on ways to eradicate 
them. 
 
 
 

5. Acknowledgments 

I would like to thank Professor Luís Fávaro from the 
Federal University of Paraná for the orientation and 
supervision during this project as well as Professor 
František Hnilička from the Czech University of Life 

Sciences for the moral support and for being a friend.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. References 

[1] Andrady, A. L , Microplastics in the marine 
environment. Marine Pollution Bulletin, v. 62, 
p.1596-1605, 2011 
https://doi.org/10.1016/j.marpolbul.2011.05.030 
 
[2] Vital, S. A., Cardoso, C., Avio, C., Pittura, L., Regoli, 
F., Bebianno, M.J. Do microplastic contaminated 
seafood consumption pose a potential risk to human 
health? Marine Pollution Bulletin, v. 171, 2021 
https://doi.org/10.1016/j.marpolbul.2021.112769 
[3] European Environment Agency. From source to 
sea – The untold sotry of marine litter, 2023 
Available on: 
https://www.eea.europa.eu/publications/european
-marine-litter-assessment 
 
[4] Wright, S. L., Thompson, R. C., Galloway, T. S.The 
physical impacts of microplastics on marine 
organisms: A review. Environmental Pollution, v. 
178, p. 483-492, 2013 
https://doi.org/10.1016/j.envpol.2013.02.031 
 
[5] Hu, K., Yang, Y., Zuo, J., Tian, W., Wang, Y., Duan, 
X., Wang, S., Emerging microplastics in the 
environment: Properties, distributions, and impacts. 
Chemosphere, v. 297, 2022 
https://doi.org/10.1016/j.chemosphere.2022.1341
18 
 
[6] Leslie, H. A., van Helzen, M. J. M., Brandsama, S. 
H., Vethaak, A.D., Garcia-Vallejo, J.J., Lamoree, M.H. 
Discovery and quantification of plastic particle 
pollution in human blood. Environment 
International, v. 163, 2022 
https://doi.org/10.1016/j.envint.2022.107199 
 
[7] FAO. The state of world fisheries and 
aquaculture, 2024 Available on: 
https://www.fao.org/publications/fao-flagship-
publications/the-state-of-world-fisheries-and-
aquaculture/en 
 
[8] Ipsos MORI. What does it mean to consumers?: 
An exploration into diets around the world, 2018 
Available on: 
https://www.ipsos.com/sites/default/files/ct/new
s/documents/2018 
 
[9] Sumaila U. R., Bellmann, C., Tipping, A. Fishing 
for the future: An overview of challenges and 
opportunities. Marine Policy, v. 69, p. 173-180, 2016 
https://doi.org/10.1016/j.marpol.2016.01.003 
 
 
[10] Nelms, S. E., Galloway, T. S., Godley, B. J., Jarvis 
D. S., Lindeque, P. K. Investigating microplastic 
trophic transfer in marine top predators. 
Environmental Pollution, v. 2380, p.999-1007, 2018 
https://doi.org/10.1016/j.envpol.2018.02.016 
 
[11] Curren, E., Leaw, C. P., Lim, P. T., Leong S. C. Y., 
Evidence of Marine Microplastics in Commercially 

Harvested Seafood. Front. Bioeng. Biotechnol,  v 8, 
2020 https://doi.org/10.3389/fbioe.2020.562760 
 
[12] Daniel, D.B., Ashraf, P.M., Thomas, S. N., 
Thomson K.T., Microplastics in the edible tissues of 
shellfishes sold for human consumption. 
Chemosphere, v. 264, p.2, 2021 
https://doi.org/10.1016/j.chemosphere.2020.1285
54 
 
 
 
 
 


