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What is microplastic?
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MICROPLASTICS IN FINLAND



RESEARCH QUESTION
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The rumen as a potential hub in the 
microplastic network:

 effects on the microbiome?
 effects on the particles?

Eichinger et al. 2025, J. Hazard. Mat. 500: 140481
https://doi.org/10.1016/j.jhazmat.2025.14048

https://doi.org/10.1016/j.jhazmat.2025.14048
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Microplastic-Microbiota interaction



MATERIAL AND METHODS
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The Hohenheim Gas Test:
1) Incubator, 39°C
2) Rotor, 1 m/min
3) 24 h incubation
4) Rand. distribution of pistons

Incubation mix
1) 250 mg DM barley or hay
2) (0), 0.5, 5.0, 35, 70 mg plastic
3) 24 h incubation
4) Rumen fluid + buffer

Plastic applied at <125 or 125-500 µm
• polylactide (PLA)
• polyhydroxy butyric acid (PHB)
• high-density polyethylene (HDPE)
• polyvinyl chloride (PVC)
• polypropylene (PP)



MATERIAL AND METHODS
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Sampling
1) Removal of incubates into ice bath
2) Centrifugation (20’000 g, 30 min, 4 °C)
3) Snap freezing of rumen fluid for NMR

NMR untargeted metabolomics
LC-MS/MS untargeted
metaproteomics

Analysis of:
1. Microbial metabolic activity
2. Microbial metabolic regulation
3. Microbial structure (phylum level)
4. Incubate dry matter loss
5. Rumen fermentation parameters

GC targeted fermentation
parameters



MICROBIAL METABOLIC ACTIVITY
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Ruminal gas production declined in the
presence of microplastic, irrespective of
type/dose of plastic or feed

Total dry matter increased dose-
dependently  plastic breakdown
Slope differed betw. type/feed



METAPROTEOMICS: PHYLUM LEVEL
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Hay Barley

• Taxonomical differences between hay and barley as well as microplastic and control incubations.
• Barley + microplastic incubations showed a rise in Firmicutes and parallel drop in Bacteroidetes.

Stress!



METAPROTEOMICS: METABOLIC REGULATION
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Barley

• Almost no proteins were regulated in hay + plastic incubations compared to Barley (2211 of 7570).
• Barley + plastic: upregulation of translation, replication, recombination , repair and 

downregulation of amino acid metabolism/transport, carbohydrate metabolism/transport Stress!
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PLASTIC CONTAMINATION OF FEED

Old Bread 5.3-374 mg/kg
(Kamphues 2005)

Tretola et al. 2017
Packaging remnants (mg/kg) in former food products

Sieve mesh fractions

Visible plastic debris in discarded bakery
goods for feeding purposes

Microplastic polymers found in the three types of feed expressed in percentages

CSG, corn silage; HPF, high-protein feed;  LDPE, low-density polyethylene; HDPE, high-
density polyethylene; PA, polyamide

Particle
color:

Particle concentration
(item/g DM)

Length of MP items (mm)

Patrucco et al. 2025
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RUMINANT: STATE-OF-KNOWLEDGE
• Independent studies from

Turin confirm our
observations mostly

• Our initial hypothesis of the
rumen and gastrointestinal
tract in general, as an
important hub in
microplastic redistribution in
agroecosystems can be
confirmed.
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MONOGASTRIC/CHICKEN: STATE-OF-KNOWLEDGE

• Some initial evidence suggests some
pathological response:

 Reproducibility?

• Microplastic does not but nanoplastic does
affect product measures

 Degradation potential in farm
animal digestive systems should
be a top priority in future
research



MODEL PROPOSAL – MICROPLASTIC
EXPOSURE OF FARM ANIMALS
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PROPOSAL: ONE-HEALTH CONCEPT OF
MICROPLASTICS
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NEXT STEP: ESTABLISHING AN ANALYTICAL 
PLATTFORM TO ENABLE TRANSFER STUDIES



22/04/2026

• We are currently preparing a Makera Proposal to monitor the situation on Finnish 
Dairy and Egg Farms (feed, products, excreta).

• If someone wants to choin us in an active or consulting role, please reach out !!!!


	Microplastics
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Research question
	Foliennummer 6
	Material and Methods
	Material and Methods
	Microbial metabolic activity
	Metaproteomics: Phylum level
	Metaproteomics: Metabolic regulation
	Plastic contamination of feed
	Ruminant: state-of-knowledge
	Monogastric/Chicken: state-of-knowledge
	Model proposal – Microplastic exposure of farm animals
	Proposal: one-health concept of microplastics
	Next Step: Establishing an Analytical plattform to enable transfer studies
	Foliennummer 18

