ShES

S e ., UNIVERSITA
: DEGLI STUDI
| “ Al‘“’ l O ﬁ%?%ﬁﬁ DI TORINO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

Interface between polyethylene teraphthalate microplastics and microbiota activity in the
ruminal environment

This is the author's manuscript

Original Citation:

Availability:
This version is available http://hdl.handle.net/2318/2028904 since 2024-10-30T10:29:38Z
Publisher:

Polito

Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

31 December 2024



Interfaces Against Pollution 2024 Torino, September 2024

Interface between polyethylene teraphthalate microplastics and

microbiota activity in the ruminal environment

Khalil Abid; Salvatore Barbera; Sara Glorio Patrucco; Hatsumi Kaihara; Sonia Tassone”
Department of Agricultural, Forest and Food Sciences — University of Turin, Grugliasco, Italy
*Corresponding Author’s E-mail address: sonia.tassone@unito.it

Keywords: microplastics; polyethylene terephthalate; ruminal environment; degradability and
fermentative activity.

Abstract

Microplastics (MPs) enter the animal digestive system through contaminated feeds [1, 2] creating a
unique interface between the rumen and microbiota, resulting in MPs degradation [2-4]. This study
investigated the interaction between polyethylene terephthalate (PET) and ruminal activity to
understand its influence on feed degradation and fermentation processes.

The experiment was conducted using an in vitro gas production (GP) system with lamb rumen fluid and

buffer solution to evaluate the yapje 1. Effects of PET contamination in feed on the in vitro ruminal activity.

effects of different doses of PET pH NHs-N DMD OMD Protozoa PF
PET contamination (O, 0.6,1.2, % mg/]_OOml_ mg/g mg/g 105/m|_

1.8% dry matter of feed) in 200 0 6.54 24.90° 671.9° | 721.2° 4.38° 2.272°
mg of concentrate on: pH; GP 0.6 6.56 25.51% 666.8%° | 712.1% 4,182 2.164°
at different times (at 0, 2, 4, 6, 1.2 6.56 25.70° 652.7*° | 697.7° 4,242 2.077¢
12, 24, 48, 72 and 96 hours); 1.8 6.53 26.56° | 644.4° | 688.3° | 3.87° | 2.057°
rumen ammonia-nitrogen |_SEM [ 0.041 1.022 9.36 9.99 0.235 | 0.0392

(NHs-N); dry and organic °Withina column, different superscripts differ significantly (P < 0.05).

matter degradability (DMD, OMD); rumen protozoa; and microbial efficiency (PF). The experiment was
triplicated and repeated over three consecutive weeks.

The presence of PET in concentrate feed within the lamb
ruminal environment negatively affected degradability and
fermentative processes, particularly at the highest dose.
Compared to the control feed without PET addition, PET
decreased DMD, OMD, ruminal protozoa, and PF (Table 1),
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[
while it increased ruminal GP (Figure 1) and NHs-N. g 0
The study demonstrated an interaction between PET and S 250
ruminal microbiota. These findings highlight the potential E
adverse impacts of PET on the ruminal fermentation and feed g 200
degradability. Further research is needed to explore the effect g
of PET on gastrointestinal activity and to develop strategies to 4 150
mitigate the adverse effects. §D 100
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