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Risikoanalyse

• MP konsentrasjoner i vev av sjømat
• Kjemisk idenditet

• og størrelse!

• måleusikkerhet: prøvetaging + nedbryting + analyse.

x mg/kg ± x mg/kg 

• Toksisitet relatert til størrelse og dosis ved langtidseksponering

Relateres til:

- Opptak og utskilling

- Mengde transfer til vev og opphoping
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Trender

Fysiologisk relevans?



SalmoDetect

https://www.hi.no/resources/Salmodetect-report-final.pdf

 

 

  

  

  

  

  

                                            

                                   

                                                           

                   

FHF: NORCE, IMR and NILU

https://www.hi.no/resources/Salmodetect-report-final.pdf


Figure S2. Distributions 
of particle size (unit: 
μm) of Microplastics in 

placenta (A)

meconium (B)

infant feces (C)

breast milk (D)

infant formula (E)

Science of The Total Environment 2023 Liu et al.

Detection of various microplastics in placentas, meconium, infant feces, breastmilk and infant formula: A pilot prospective study

https://www.sciencedirect.com/journal/science-of-the-total-environment


Gjenfinning:

Mørkegrønn: 80-100%

Lysegrønt: 50-79%

Gult: 30-49%

Rødt: < 30%

H. Hove, T. Naesheim, Ø. Bjorøy, T. Kögel, manuscript in preparation. Do not share.



Andre artikler med gjenfinning

Lievens et al. 2022: A simple, rapid and accurate method for the sample 
preparation and quantification of meso- and microplastics in food and 
food waste streams

PVC, PE, PP, PS, PET
ca. 100 µm
90-110%

Mikrobølgeassistert HNO3, 5 
min 170°C

Clæssens et al. 2013: New techniques for the detection of microplastics in 
sediments and field-collected organisms

PS 10 µm, 30 µm, Nylon 100*400 
µm (90-100%), 
Nylon 30*200 (0%)

20 mL HNO3 (22.5 M) RT, 2 h 
100 °C

Silva et al. 2022: Optimization of an Analytical Protocol for the Extraction 
of Microplastics from Seafood Samples with Different Levels of Fat 

PE, PP, PET, PS, AC, lycra (89-
100%) Integrity test without
matrix below 5 mm

30% H2O2  65 ◦C, 24 - 48 h

Ourgaud et al. 2022: Identification and Quantification of Microplastics in 
the Marine Environment Using the Laser Direct Infrared (LDIR) Technique

PP, PE, PS, PVC, PET (80-100%) 
200 to 500 μm

30 mL of KOH (10%) 48-72 h 
at 60 °C, different filters 
evaluated

Catarino et al. 2016: Development and optimization of a standard method 
for extraction of microplastics in mussels by enzyme digestion of soft 
tissues

PET, HDPE, or nylon 85-100% 
<500 µm

1M NaOH, 35% HNO3, and 
protease at 9.6 UHb/mL

Karlsson v 2017: Screening for microplastics in sediment, water, marine 
invertebrates and fish: Method development and microplastic 
accumulation

PP, PE 3 mm PA, EPS, PET, PE 
250µm 100%
PA 80% (mistet 1 partikkel)

proteinase K (3.0–15.0 
unit/mg, T. album, with CaCl2

Bianchi et al. 2020: Food preference determines the best suitable 
digestion protocol for analysing microplastic ingestion by fish

Nylon PVA, PE 330 µm – 1 mm
90-100%

Lopez-Rosales et al. 2022: A reliable method for the isolation and 
characterization of microplastics in fish gastrointestinal tracts using an 
infrared tunable quantum cascade laser system

PS, PP, PVC, PET, PE and PA6.6) 
plus 20 PET fibres 200-300 
µm/PVC 70 µm 90%, PET 76%

enzymatic



Size fractionated cryo-
milled polymer material

Size distribution

Refosco et al. Ongoing study



Vanlige mangler
• Kontaminasjonsbeskyttelse

• Ingen kontaminasjonsbeskyttelse beskrevet
• Kontaminasjonsbeskyttelse beskrevet men 

ikke kontrollert (mangel på 
prosedyrekontroll, mangel på luftblank)

• Utfordring: Høy kontaminering av luft, vann, 
kjemikalier

• Gjenfinningsanalyse
• Ingen
• Bare på noen polymer typer
• På større partikler enn minste analytt
• Utfordring: Ingen standardmateriale kan 

kjøpes
• Utfordring: Nedbryte vev uten å nedbryte 

plast

Efficient microplastic isolation from fish tissues by surfactant supported alkaline 
digestion (manuscript in preparation)
Hove H, Næsheim T, Bjorøy Ø and Kögel, T



Per stasjon

20 torsk
(Gadus morhua)

and/or

20 brosme
(Bosme brosme)

-med referanseflåten/
forskningstokt/ privat fisker



https://laboratorier.hi.no/p
lastlab/

https://laboratorier.hi.no/plastlab/


Institute of Marine Research microplastic analysis equipment

ATR-FTIR summit pro Micro-FTIR Microscope
Agilent Cary 620/670

Micro -high-brightness 
tunable laser (larger 

spectrum) microscope

Pyrolysis-GC/MS Orbitrap
Thermo QExactive

Macro down to 300 µm
En partikkel om gangen

Lett opplæring

Micro 300-10 µm (3 µm)
FPA 128*128

Micro 300-10 µm (3 µm)
No liquid nitrogen required
Faster: FPA 480*480

Micro, nano
<ca.1 mm /0.5 mg 

LOD <0,5 µg

N and size→N/kg N and size→N/kg N and size→N/kg Mass →mg/kg



1-6 MP per gram over og under 3 µm



70 000 – 90 000 MP per g, 
median 1,8- 2.5 µm
ingen polymertype nevnt, metode- patent



LOD 2 ng -180 ng (1 ng = 1 terning 10 µm)
LOQ 1.2 to 5.8 μg (ca. x 1000)
ingen partikkelstørrelse



Risikoevaluering
• Langtidseffekter

• EU Maximum level

• EFSA tolerable intake 
(TWI/TDI)/Scientific opinion on…

• MOE (margin of exposure,

based on BMLD10) 

Basisundersøkelser→
• Stoffkonsentrasjon

• Variasjon med
• Art/vev
• Størrelse
• Sted
• Sesong
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Ingen effekt av PS alene, men øker DDE toksisitet
Tilleggseffekt av DDE hvis kombinert med PS: 
redusert bevegelse



Rochman et al 2019 

Hva er plast? - Mangfold



Litteratur om emnet Finansiering
• Coverage of microplastic data underreporting and progress toward

standardization. Fermín Pérez-Guevara, Priyadarsi D. Roy et al. 
Science of The Total Environment 2022

• Monitoring of microplastic pollution in the Arctic: recent
developments in polymer identification, quality assurance and 
control, and data reporting. Sebastian Primpke, Andy M Booth, 
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• Moving forward in microplastic research: A Norwegian perspective. 
Amy L Lusher, Rachel Hurley, Hans Peter H Arp, Andy M Booth, Inger 
Lise N Bråte, Geir W Gabrielsen, Alessio Gomiero, Tânia Gomes, 
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• Surveillance of Seafood for Microplastics. Tanja Kögel, Alice Refosco, 
Amund Maage. Handbook of Microplastics in the Environment. 
Springer, Cham. 2020
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