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Biodegradation effect of cross-cultivated fungi and edible

mushrooms on plastic films
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ABSTRACT: Plastics are widely used in industries in human society and because of their structural stability, degradation is a
serious global issue. To estimate the degradation of plastic, 31 edible mushrooms were cultured with the selected plastic films
(polyethylene [PE], polystyrene [PS], and poly(ethylene terephthalate) [PET]) for 3 months at 25 °C. Measuring the weight of the
films showed that four species of mushrooms, namely Porostereum spadiceum, Canoderma lucidum, Coprinellus micaceus, and
Pleurotus ostreatus, exhibited the highest degrees of plastic degradation. In addition, the mushrooms and fungi that exhibited the
most significant plastic degradation were cross-cultured to promote this degradation. As a result, cross-cultivation of G. lucidum
and Aspergillus niger showed a weight loss of 2.49% for the PET film. For the PS film, Aspergillus nidulans showed a weight loss
of 4.06%. Cross-cultivation of A. nidulans and C. micaceus, which showed a weight loss of 2.95%, was noted as an alternative
for PS biodegradation, but is harmful to humans. These bio-degradation effects of edible mushroom will contribute to the
development of alternatives for eco-friendly plastic degradation.
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g E£2 2 Al o] we} low-density PE (LDPE), linear LDPE
(LLDPE), branched LDPE, medium-density PE (MDPE), high-
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Table 1. List of edible mushroom for plastic film biodegradation

Scientific name Sample Scientific name Sample
Agaricus bisporus K1156 Trametes suaveolens K4301, K4829
Pleurotus sajor-caju K1274 Pholiota squarrosa K4347
Pleurotus cystidiosus K1376 Morchella esculenta K4392, K4407, K4971
Pleurotus ostreatus K2085, K2805 Cerrena unicolor K4406
Lentinula edodes K2423 Irpex lacteus K4615
Flammulina velutipes K2551 Porostereum spadiceum K4616
Ganoderma lucidum K2822, K4970 Annulohypoxylon truncatum K4617
Grifola frondosa K3139 Phanerochaete laevis K4629
Armillaria mellea K3203 Coprinellus micaceus K4632
Perenniporia sp. K3337 Ceriporia viridans K4709
Tricholoma matsutake K3829, K3830, K3831 Volvariella sp. K4796
Daedalea dickinsii K4056 Abortiporus biennis K4849
Trametes coccinea K4073 Panellus serotinus K4900
Gymnopus peronatus K4105 Stereum complicatum K4908
Clitocybe nebularis K4122 Amanita muscaria K4917
Hypocrea rufa K4284, K4298

Fig. 1. Photo of mycelium of mushroom and plastic film after 3 months cultivation. A) Porostereum spadiceum. B) Ganoderma lucidum.

C) Coprinellus micaceus. D) Pleurotus ostreatus.
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Fig. 2. Comparison of bio-degradation effects on plastic film by mushroom. A) Bio-degradation on PE film. B) Bio-degradation on PS

film. C) Bio-degradation on PET film.
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Table 2. List of mushroom and fungi for cultivation with plastic film

lst 2nd 1sﬁ an lsﬁ an
Sample o o Sample o o Sample o o
cultivation  cultivation cultivation  cultivation cultivation  cultivation
KMCCo04616 KMCC04632 KMCC04632
PE_ver_4616 Asp. versicolor (Por. spadice- PS_nig_4632  Asp. niger PT_fla_4632  Asp. flavus
um) (Cop. micaceus) (Cop. micaceus)
KMCC04616 KMCC04632 KMCC04632
PE_4616_ver ~(Por. spadice- Asp. versicolor PS_4632_nig Asp. niger  PT_4632_fla Asp. flavus
) (Cop. micaceus) (Cop. micaceus)
KMCC04970 KMCC02085 KMCC02822
PE_ver_4970 Asp. versicolor ———————— PS_nig 2085  Asp.niger ———— PT_fla_2822  Asp.flavus ————
(Gan. lucidum) (Ple. ostreatus) (Gan. lucidum)
KMCC04970 KMCC02085 KMCC02822
PE_4970_ver ——————— Asp. versicolor PS_2085_nig ——————  Asp.niger ~ PT_2822_fla Asp. flavus
(Gan. lucidum) (Ple. ostreatus) (Gan. lucidum)
Pen. simplicissi- KMCCo04616 KMCC04632 KMCC04632
PE_sim_4616 P (Por. spadice- PS_nid_4632  Asp. nidulans PT_nig 4632  Asp. niger
mum um) (Cop. micaceus) (Cop. micaceus)
KMCC04616 Pen. simplicissi- KMCC04632 KMCC04632
PE_4616_sim " (Por. spadice- - Smp PS_4632_nid Asp. nidulans  PT_4632_nig Asp. niger
) mum (Cop. micaceus) (Cop. micaceus)
implicissi- KMCC04970 KMCC02085 KMCC02822
PE_sim_4970 e simplicissiz 25T po id 2085 Asp. nidulans ——————— PT_nig 2822 Asp. niger ———————
mum (Gan. lucidum) (Ple. ostreatus) (Gan. lucidum)
KMCC04970 implicissi- KMCC02085 KMCC02822
PE_4970_sim ——————— L e SIPHCISSi= g a5 i Asp. nidulans PT_2822_nig Asp. niger

(Gan. lucidum) mum

(Ple. ostreatus)

(Gan. lucidum)

KMCCo04616 KMCC04616

KMCC04632 KMCC04632

KMCC04632 KMCC04632

PE_4616_4616" (Por. spadice- (Por. spadice- PS_4632_4632

um) um)

(Cop. micaceus) (Cop. micaceus)

PT_4632_4632
(Cop. micaceus) (Cop. micaceus)

KMCC04970 KMCC04970
PE_4970_4970

PS_2085_2085

KMCC02085 KMCC02085

KMCC02822 KMCC02822

(Gan. lucidum) (Gan. lucidum)

(Ple. ostreatus) (Ple. ostreatus)

PT_2822_2822

(Gan. lucidum) (Gan. lucidum)

PE_ver_ver  Asp. versicolor Asp. versicolor PS_nig_nig

Asp. niger

Asp. niger PT_fla_fla Asp. flavus Asp. flavus

Pen. simplicissi- Pen. simplicissi-
mum mum

PE_sim_sim

PS_nid_nid  Asp. nidulans

Asp. nidulans  PT_nig_nig  Asp. niger Asp. niger
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Fig. 3. Comparison of bio-degradation effects on plastic film by cross-cultivation of fungi and mushroom.
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