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Plastic Resin Pellets 

1 cm 
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Resin pellets, industrial feedstock of user plastics, are spilled during transport 
and manufacturing and they are widely distributed in the ocean 

Ingestion by seabird 



Sakumono Beach, Ghana 

Plastic resin pellets on high-tide line on our beaches 



Plastics  

Plastics accumulate organic pollutants from seawater 

PCBs 

･Industrial products for a variety of uses 
including dielectric fluid, heat medium, 
and lubricants. 

･ Endocrine disrupting chemicals 

adsorption from 
ambient seawater 

DDTs 

･DDT and its metabolites such as 
DDE and DDD. 
･DDT was used as insecticides  
･Endocrine disrupting chemicals 

HCH 

･Insecticide 

PAHs 

DDT DDE DDD 

Mato et al. (2001), ES&T 



DDTs PCBs 

HCH 
Plastics  

･DDT and its metabolites such as 
DDE and DDD. 
･DDT was used as insecticides  
･Endocrine disrupting chemicals 

･Industrial products for a variety of uses 
including dielectric fluid, heat medium, 
and lubricants. 

･ Endocrine disrupting chemicals 

･Insecticide 

Pellets accumulate POPs from seawater 

DDT DDE DDD 

PAHs 

adsorption from 
ambient seawater 

Concentration factor is estimated to be ~ 105 to ~106. 
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Analysis for persistent organic pollutants (POPs) 

Feed the data back to the collaborators via e-mail 
Releasing the results on web 10 http://www.pelletwatch.org/ 

Chemical 
Analysis 

Chemical 
hazardousness of 
marine plastics  

Status of 
Global 
pollution 



200 samples from 40 countries 



Analytical Procedure of POPs, PAHs, sewage marker sterols, and 
triclosans in Pellets 



Polychlorinated biphenyls (PCBs) 

m + n = 1 - 10 

13 

Commercial PCBs mixtures were used in a 
wide variety of applications, including  

Dielectric fluids in capacitors and transformers 
Heat transfer fluid 
Copying paper 
Carbonless copy paper 
Adhesives 
Sealant 
  PCBs were used from 1950s to early 1970s 

in industrialized countries. 

Their usage was banned in 1970s 
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Mussel Watch : Traditional Monitoring of  
pollution in coastal waters 
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Correlation of PCB concentrations 
                          between beached pellets and mussels  
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*Data on mussels :  after Yamaguchi et al. 2000, Monirith et al. 2003, NOAA 2007)  

* 



IPW targets on legacy and emerging pollutants  

Polychlorinated biphenyl 
(PCBs) 

DDTs 

Polycyclic aromatic 
hydrocarbons (PAHs) 

Polybrominated diphenyl ethers 
(PBDEs) 

HCHs 

Triclosan (TCS) 



Topics 

Detection of microplastics in seafood and  
potential transfer of microplastic-associated chemicals to  
seafood and human 

International Pellet Watch : new indicator of marine pollution 
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Sorption of chemicals occurs not only on pellets but on fragments 





Transfer of chemicals  
from ingested plastics 
to biological tissue has 
been confirmed. 

Transfer of chemicals from ingested plastics to biological tissue 

Biological effects concerned 

e.g., endocrine disruption 

reproductive failure 

decline of species 



Plastics are fragmented into smaller particles (i.e. microplastics) 
and various sizes of marine plastics are ingested  

by various sizes of marine organisms  

Bottom sediments 

Ingestion 

Fragmentation 

Microplastics 

Macro 
Plastic 

http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Nototropis_swammerdamei.jpg


Microplastics in lower-trophic-level organisms 

~ µm 

~ µm 





Method 

Dissection 

Stomach contents 

Hydrolysis with KOH 

Identification of polymer type by using FTIR 



Collecting microplastics in seawater of Tokyo Bay 



Collecting microplastics in seawater of Tokyo Bay 



Microplastics in seawater of Tokyo Bay 



Invasion of plastics and associated chemicals to ecosystem 

Human 



Marine organisms are exposed to hazardous chemicals 
through their natural prey and microplastics  

Human 

PCBs 



Plastic waste inputs to the sea will increase 
 ｂy a factor of 10 in coming 20 years, if no action will be taken. 

Jamebeck et al. (2015), Science 



PCBs 

Human 

Marine organisms are exposed to hazardous chemicals 
through their natural prey and microplastics  



Conclusion 
Plastic resin pellets are a promising indicator of legacy and 
emerging hydrophobic pollutants.  

Microplastics carry POPs to seafood 

Questions 
Importance of microplastic-associated path of POPs to 
food chain  

•Concentrations of POPs in microplastics and their variations 
•Concentrations of POPs in natural prey (e.g., plankton) 
•Amounts of microplastics in the organisms 
•Retention time of microplatics in the organisms 
•Leaching rate of POPs from microplastics to digestive fluid 
 
 

We should know  
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