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The influence of degraded PE pellets on the growth
rate of E. coli in saline solution

Dedu Maria-Cristiana FEARMFIESR
Keywords: bacteria, microplastics, E. coli

Plastics are widely used in today’s world for a plethora of applications, from packaging to the
textile and medical industries. Although their ease of production, mechanical properties and low cost
make them perfect materials to be used on a daily basis, safe disposing turned into a significant
problem, with conservative estimates of 14 million tons of plastics entering the oceans every year
from both coastal populations and rivers. Therefore, the relationship between plastics and the

marine biome is forever-changing and requires arduous investigation.

As a first step, | focused on polyethylene (PE) pellets, because it is the main seawater plastic
pollutant. Also, PE quickly degrades under ultraviolet (UV) light in laboratory conditions. The
experiment was performed with three types of samples: pristine PE beads, UV-degraded PE beads

and fragments picked up from the sands of Omaehama (Hyogo prefecture).

E. coliwas chosen as biota because it is nonpathogenic and can be easily grown and observed
in a lab, its doubling time in ideal conditions being approximately 20 minutes. Its presence in
seawater is also of importance, as any fecal contamination can encourage the spread and creation

of antibiotic-resistant bacteria.

To comprehend what makes plastics attractive for bacteria, E. coli cells were mixed with each
PE sample for one hour in a saline solution. Then, E. coli fractions that bound to the pellets and those
who did not (free-floating in the saline solution) were separated using Econospin filters, and the

number of E. coli cells in each fraction was estimated visually.

So far, small differences were found in the binding ratio and growth rate between samples
containing pristine and UV-degraded PE beads. However, the results might change depending on the
polymer type or bacteria used. | hope my research may provide a cue to understanding the

relationship between plastics and the marine biome.
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