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« Microbial consortia for multiplastic degradation

« Combination Galleria mellonella with microorganisms
« Combination Eisenia fetida with microorganisms

 Conclusions
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Evidence for role in plastic degradation

&40
Z By higher organisms (e.g. insect larvae)
PE ﬁ ﬂ ; 2 + survival of germ-free insect larvae on plastic as
U i the sole food source
S n p 3 | . By gut microbiota
3 s: 3 « increased microbial abundance in the gut
im Crﬂ'l L. « disruption of microbiome (e.g., with antibiotics)
M' d w t pa reduces plastic losses
Ixe aste ~ Degraded gut microbiome
! PE + PS (ingested | -t resituals Frass PE vs. P8 * identification of putative plastic degradation
( ) \plastc | ~> T et @@ brend: products in the gut/faeces
QD Microbial activity g + isolation of putative plastic-degrading
U n z > ) i By gut-independent microbes
('U + growth of isolated colonies on plastic as a sole
. s carbon source
m @ 4 \_ st e st/

Cassone et al. (2020). Proc. Royal Society B, 287.

Brandon et al (2018). Environ. Sci Technol. 52, 6526 Lear et al. (2021). Environmental Microbiome, 16(1), 1-19.
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Microbial
Consortia

Earthworms

Combination of biocatalytic
systems (hydrolytic
enzymes, microbial, insects,
and earthworms)

- maximize the
transformation yields

- allowing the treatment of
mixed plastic waste streams

- to convert fossil fuel
plastic into biodegradable
counterpartsin a single
step.
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* Develop microbial consortia for
multiplastic degradation

§ * Increase the plastic conversion efficiency
-8 of Galleria mellonella through the
Q incorporation of microorganisms

* Increase the plastic conversion efficiency
of Eisenia fetida through the
incorporation of microorganisms

Galleria mollonella “Greater wax moth”

E. andrei/foetida
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* Bacteria and fungi screened for plastic-
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PET recycled treated with Consortium C2: Chain scission
through the hydrolysis of the ester bond.

* Changes in chemical composition in the surface area

* A band at 3500-3100 cm™! (-OH)

* Decrease of bands in the range where the ester bond of PET
resonates: 1712 cm™! (carbonyl stretching) and 1240 cm™?

1.6

* Spectrum modification 1700-1500 cm™! (carboxyl or 141
ectrum recycled
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LLDPEvirginl

Small changes in chemical composition in the
surface area of LLDPE virgin after C2 treatment

Control
were observed
Incorporated oxygen functional groups was
observed at 3500-3100 cm~%(-OH) and 1800-1500
cm(C=0). c2
A broad adsorption band centered at 1087 cm
related to C-O was evident.
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Galleria mellonella
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Galleria mollonella “Greater wax moth”

Galleria mellonella =GLM (43,638; 6: P< 0,01)

i

T

Survival (%)

ik

(%)
£
L
C
©
Qo
| -
S,
O
S
=
S
e
=
3
S
=
y
S
S
=
G
S
G

TS Ti T2 T2 T4 TS T&
Tratwmiapnia:

B dy g wt 5D

TO: Standard diet (no plastic)
T1: Bacteria 1 — LLDPE 100%  T4: Bacteria 2 — LLDPE 100%

e -

2colUNCO FINAL EVENT 12



1** CONFERENCE ON
GREEN CHEMISTRY &
SUSTAINABLE COATINGS

E. andrei/foetida
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 The microbial consortia selected in this work are very promising tools for

the treatment of heterogeneous mixtures of plastic wastes.

 The combination of microorganisms and G. mellonella or E. fetida allows

higher survival when feeding on plastic, which can be used for plastic
biological recycling.

Further analyses are required to determine the fate of plastic
bioconversion by the combinations insect or earthworm with
microorganisms
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Thanks for your attention!

Contact:

Maria J Lopez - mllopez@ual.es @ www. recover-bbi.eu
Website

O @RecoverBBI
Twitter

G (@RecoverBBI

Facebook

Recover- bbi
Linkedin
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