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ABSTRACT

Gleophyllum sepiarium and Pleurotus ostreatus isolated from trees and window woods were tested for their
ability to degrade plastic granulesin minimal salt medium using weight loss, CO, evolution and mycelia exten-
sion asindicators. The results revea ed that P. ostreatus degraded plastic bags and plastic granules by 5% and
2%, respectively; while G sepiariumrecorded 3% and 1% degradation, respectively. The results of CO, evolu-
tionindicated 31.4 dm*and 22.4 dm? CO, evolutionin sampleinocul ated with P. ostreatuswhile 22.4 dm® and 17.9
dm?3were recorded in plastic bag and plastic granulesinoculated with G. sepiarium, respectively. The results of
the study demonstrated the ability of P. ostreatus and G. sepiariumto partially degrade plastic bags better than
plastic granules. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Plasticsare synthetic polymersthat are either ther-
moplagtic or thermosets¥. They arehighly visible part
of solidwastestream condtituting environmental nuisance.
Thedisposal of plasticinto theenvironment causes se-
vereland pollution problem becausethey arenot easily
degraded by microorganisms. The use of plastic for
packaging water in devel oping countrieshasgreatly in-
creased theplagticlittering problemin theenvironment.
Burning of plasticisnot agood alternative becauseit
leadsto liberation of toxic vaporsor gasesinto theat-
mosphere?. Diversgroup of microorganismspossessed
metabolic capabilitiesto partially degrade plastic. Of
such group of microorganismsare Basidiomycetes34.
Basidiomycetes havereceived considerabl e attention
fromvariousbiologicd andindudtrid pointsof view. The
high ability to degradethelignin-celluloseby Basidi-
omycetes can d so beused in degradation of xenobiotic
pollutants such as pentachlorophenol, dioxin and
polythene®. P. ostreatusand G sepiariumusedinthis

study are Basidiomycetes; their biodegradative ability
of plasticwasexplored inthisstudy.

The objectives of this study are to isolate P.
ostreatusand G sepiarium capable of degrading plas-
tics from decay wood. The study aso explored the
ability of these organismsto degradeplastics.

MATERIALSAND METHODS

Collection of samples

The plastic bags and plastic cupswere collected
from refusedump sitein Minna, Nigeria. They were
thoroughly washed with distilled water and air-dried.
The bags were cut into rectangul ar shape of known
weight (2 g); the plastic cupswere chopped into gran-
ulesand air-dried. The fresh saw dust used was col -
lected from timber market in Minna, Nigeria

I solation and identification of P. ostreatusand G.
sepiarium
G sepiariumwasi sol ated from decay wooden win-
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dow, whileP. ostreatuswasisol ated from bark of adead
tree. Thewoodenwindow/bark of thetreewascut into
amdler pieceswiththead of saw blade. Thesmall pieces
of thewood/bark were put in abowl! and wet saw dust
added to enhancethe process of decay for one month.
After onemonth, asmall piece of thewood/bark was
collected with gterileforogpsand dippedinto boilingwater
for about 3 minutes®. It wasthen inoculatedinto plates
of mat extract agar (PDH) and incubated at room tem-
peraurefor 72 hours. Theisolateswereidentified phys-
caly based on colour that changesgradudly and micro-
scopically based on clamp connection, nature of hyphae
and shape of asexual spores.

Utilization of plastic bagsby G sepiarium and P.
ostreatus

Two grams (2 g) of plastic bag cut into rectangular
shapewasimmersed into 200 ml of minera salt media
(2.78 g NH,NQO,, 0.98 g KH,PO,, 0.001g ZnSO,,.
7H,0, 0.005 g MnSO,. 4H.0, 0.05 g CaCl... 2H,0,
0.001 g CaCl,.. 6H.0, 0.001 g Thiamine hydrochlo-
ride, 1000 ml water, pH 6) and sterilized in an auto-
claveat 121°C for 15 minutes. Themedium (after cool-
ing) wasinoculated with sporesof G sepiariumand P.
ostreatus separately and incubated at room tempera-
turefor 6 monthsto monitor thedegree of degradation.
The procedurewas al so used for plastic granules ob-
tained from plastic cups. Percentage of degradationwas
determined using percentagewei ght lossand ca culated
withtheformula

Per centagebiodegradation =

Wo=W: 100

WO
W_W_=Origina weight of plastic beforedegradation;
W, =Fina weight of plastic after 6 months of degrada-
tionstudies

Measurement of CO, evolution as evidence of
plastic degradation by G. sepiarium and P.
ostreatus

Two grams(2g) of plastic bag or plastic cup gran-
uleswereput in conical flask containing 250 ml minera
sdt medium. Themixturewassterilized a 121°Cfor 15
minutes. Themedium wasinocul ated with the spores of
G sepiariumand P. ostreatus separately. Ca(OH), so-
lution (0.2gin 10 ml ditilled water) invidsweresus-
pendedinto themediumto absorb CO, released dueto
biodegradative activities of the organisms. Theflasks
wereincubated at room temperature 28°C +2°Cfor 28
days. Control experiment without the organismswas set
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up aswell. At 7 daysinterval, thevialswereremoved
and replaced with new ones contai ning the same solu-
tion of Ca(OH), Thecontentsof theviasweretitrated
againgt 1 N HCl using methyl orangeasindicator. The
volume of CO, released and absorbed was cal cul ated
using the stoi chiometric method and equiation bel ow.
Ca(OH),+2C0O,— Ca(HCO,), Sepl
Ca(HCO,),+2HCl— CaCC,+2H,0+2CO, Sepll
1moleof Ca(HCO,),=2molesof CO,

(C,oxV, xDb)N
Co=—""—"—"—"—"

V, xa

C, = Concentration of Ca(OH)2; V, = Volume of
Ca(OH)2; b=number of molesof basein step |1 equa
tion C, = Concentration of HCI used; V , =Volumeof
HCI used; a= number of molesof acidinstepll; N =
Normd

Measurement of G sepiarium and P. ostreatus
mycelia extension whilegrowing on medium con-
tainingplastic

Plates of mineral salt agar containing 2 g of plastic
granulesasasource of carbon and energy wereinocu-
lated with the spores of G sepiariumand P. ostreatus.
The plateswereincubated at room temperature 28 +
2°C for 28 days during which the myceliawas mea-
sured using themethod described by Smithl”

RESULTSAND DISCUSSION

Per centage weight loss of plastic

The percentage weight loss of the plastic inocu-
lated into the mineral salt medium by G. sepiarium
and P. ostreatusisshown in TABLE 1. The percent-
age bi odegradation of plastic bags cut into rectangu-
lar shape and plastic granulesfrom plastic cup were
3% and 1%, respectively by G sepiarium and 5%
and 2%, respectively by P. osteratus at theend of 6
months. Theresults demonstrated the potentia of G
sepiariumand P. ostreatusto utili ze plastic bags better
than plastic granulesfrom cup. Thereason might be
dueto thedifferencesin the content of the chemical
constituents of thetwo plastics. It might also be due
to differencesintheir texture, plastic bags are more
flexiblethan plastic cup.

Co, evolution from plastic biodegradation by G
Sepiarium and P. Ostreatus

Thevolumeof CO, evol ved during biodegradation
of plastic granules by G. sepiariumand P. ostreatus
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areshownin TABLE 2. Thevolumeof CO, evolved
from plastic bag and plastic granulesare 22.4 dm?® and
17.9 dm?by G sepiarium, respectively while31.4 dm?
and 22.4 dm?®wererecorded in sampleinoculated with
P. ostreatus, wererecorded in sampleinocul ated with
P. ostreatus, respectively. Thisresult demonstrated the
potentia of thetwo test organismsto degrade plastic.
Thismight bedueto the presence of metabolicaly ac-
tiveenzymesin thetwo organismswhich enhancetheir
ability in breaking down the plastic polymers. Thisisin
agreement with thefindings of Odukumaand Okard®
who reported that polythenes can beasource of nutri-
enttomicroorganisms.

TABLE 1: Percentageweight lossof plastic by G sepiarium
and P. ostreatus sample organisms W (g) W (g) % weight
loss.

TABLE 3: Mycdlial Extension

Days

Plastic granules Plastic granules

+ P.ogtreatus + G.sepiarium

1 0%+ 0.00 0%+ 0.00

2 0%+ 0.00 0%+ 0.00

3 0.5+ 0.00 0.42+0.00
4 1.3%+£0.58 0.9%+0.58
5 2.0°+0.58 1.4% 1 0.58
6 2.9%°40.58 2.4%+0.58
7 3.4%4+0.58 3.09+0.88
8 4.0°+0.58 3.6%+0.58
9 4.0+ 0.58 4.0°+0.58

CONCLUSION

%

Theresultsof thisstudy clearly reved ed the poten-
tid of G sepiariumand P. ostreatusto partidly utilize
plastic bags and plastic granules asasource of carbon
and energy. P. ostreatus demonstrated better ability in
degrading plastic better than G sepiarium. Therefore,
theactivitiesof thisorganism can beenhanced for bio-

Sample Organisms Wo(g) Wi(g) Weight
loss
Plastic bag G.sepiarium 20 1.94 3.0
Plastic bag P. ostreatus 20 1.90 5.0
Plastic bag uninocul ated 20 2.00 0.0
Plastic granules  G.sepiarium 20 1.98 1.0
Plastic granules  P. ostreatus 20 1.96 20
Plastic granules  uninocul ated 20 2.00 0.0

TABLE 2: CO, evolution from plastic degradation by G
sepiarium and P. ostreatus.

Sample CO, (dm?)
Plagtic bag + G. sepiarium 22.4
Plagtic granules + G. sepiarium 17.9
Plagtic bag + P. ostreatus 31.4
Plagtic granules + P. ostreatus 22.4

Mycelial extension

Themycelid of thetest organismswithin the period of
ninedaysintervalsisshownin TABLE 3. Both organ-
ismsdid not show any sign of growth within thefirst
two days after inocul ation. Thismight be dueto the
fact that the organisms were trying to adapt to the
plastic environment within the 2 days period. The
mycelia extension of P. ostreatus reached thelr maxi-
mum length of 4 cm on the 8" day; while that of G.
sepiariumreached their maximum length of 4 cm at
8" day. Theresultisan indication that P. ostreatus
growsfaster on MSM enriched with plastic granules
than that of G sepiarium. Therewasasignificant dif-
ference between the lengths of myceliaat (P<0.005)
within the nine days period.

degradation of plastic products.
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