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The proliferation of microplastics (MPs) in ruminant 
digestive system [1] and feeds has raised significant 
concerns [2], necessitating urgent attention and pre-
cise assessment techniques to understand their im-
pact on rumen function. This study was conducted to 
explore the capacity of the in vitro gas production 
(GP) technique, commonly used for rumen fermen-
tation assessment, to investigate the influence of low-
density polyethylene (LDPE), the predominant plas-
tic in agriculture [3], on rumen activity and degrada-
bility. 

Rumen fluid was collected from five lambs before 
morning meal using a rubber stomach tube inserted 
into the rumen through the oesophagus. Rumen sam-
ples were prepared according to the official method 
[4]. Samples of 200 mg of concentrate fortified with 
virgin LDPE sourced from industrial company and 
measuring under 2 mm in dimensions, at varying 
concentrations (0, 0.6, 1.2 and 1.8%) were inoculated 

with 30 mL of buffered rumen fluid in triplicate into serum bottles. Blanks containing only buffered rumen fluid were 
also prepared in triplicate to correct gas production from the buffered rumen. All bottles were immediately sealed and 
incubated for 96 hours in a shaking-water bath at 39 °C and 120 rpm. Gas production was measured after 2, 4, 6, 8, 12, 
24, 48, 72, and 96 hours, and data were fitted with an exponential model [5]. Additionally, post fermentation assessments 
were conducted to evaluate concentrate dry matter degradability, rumen ammonia-nitrogen levels, rumen protozoa popu-
lation, microbial crude protein and microbial efficiency. 

The in vitro GP technique successfully detected and quantified the significant impact of LDPE contamination on gas 
production (Fig. 1), rumen ammonia-nitrogen levels, fermentation rates and microbial efficiency across all doses. Partic-
ularly at the highest LDPE dose, gas emissions, rumen ammonia-nitrogen levels and fermentation rates increased by 15, 
12 and 18%, respectively, while microbial efficiency decreased by 16%. The effect of LDPE contamination on microbial 
crude protein, rumen protozoa population, and concentrate dry matter degradability was noted only at the highest LDPE 
dose, resulting in decreases of 8.1, 16.4 and 4.6%, respectively. 

These findings underscore the potential of the in vitro GP technique in studying the impact of LDPE on rumen function-
ality and concentrate utilization in controlled laboratory conditions by mimicking rumen fermentation processes. Further 
research on the utilization of in vitro GP technique can be conducted to understand the impact of different MP polymers 
present in feeds on the digestive physiology of ruminants. 
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Figure 1 - Impact of different concentrations of low-density 
polyethylene on in vitro gas production during incubation of 
concentrate with lamb rumen fluid. 
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