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ABSTRACT

Solid state fermentation was carried out on wood wastes of five economi-
cally important Nigerian trees(Mansonia altissma, Nauclea diderrichii,
Gmelina arborea, Funtumia africana and Anogeissus leiocarpus)for 90
days. The fermented wood wastes of each tree and non fermented
sawdust(control) were used to generate mycelia biomass and fruit bodies
of Pleurotus pulmonarius, an edible mushroom for 48days. The pH of the
composted wastes dropped to 4.0/4.1 after 90 days of composting while
amino nitrogen content increased significantly. Conversely, lignin content
of the fermented wastes decreased considerably at end of fermentation.
The greatest lignin reduction for the fermented and non-fermented wood
wastes were observed in Gmelina arborea followed in order by Funtumia
africana, Anogeissus leiocarpus and Mansonia altissima. Utilization of
different wood wastes such as Gmelina arborea, Funtumia africana,
Nauclea diderrichii, Anogeissus leiocarpus and Mansonia altissima by
Pleurotus pulmonarius, gave Gmelina arborea as the best substrate for
the mycelia growth and fruit bodies production of this edible mushroom.
© 2011 Trade ScienceInc. - INDIA
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INTRODUCTION

‘Oyster mushroom’ refers to several species of
ediblemushrooms bel onging to the genus Pleurotug™-2
A Among listed Pleurotus species are P.osteatus,
Pflorida, P.tuber-regium and P. pulmonariug'’29,
In Nigeria, the most prized edible species are
Pleurotus, Termitomyces, Tticholoma and
\olvarielal® 18, Mushroom cultivation could bere-
garded asan conomically viablebiotechnol ogy for the

conversion of largo-industria wastesinto high quality
protein food interm of mushroom fruit bodieg® 517,
Ediblefungi like Agaricus, \olvariellaand Pleurotus
speciesare produced on alarge scale and sold com-
mercially inAmerica, Europeand Asiacountries 23,
InNigeria, wild mushroomsarestill being huntedfor in
thevillagesthat are exposed to natural vegetation. The
need for commercia production of edible mushrooms
in Nigeriacannot be over emphasized in view of its
potentia contribution to agricultural and environmental
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values. Ediblefungi could beregarded as source of
cheap protein especially for an adultsthat required
low cholesterol intheir diet”>8 Mushroomsare cul-
tivated on various waste products of human, agricul-
tural, forestry and industries, sources6 18209, Thus,
the growth of fungi on these substrates has helped to
prevent environmental and health hazards posed by
indiscriminate dumping of these material §23. Edible
fungi may aso be utilized medically*® 19, Mushrooms
are highly nutritious and areimportant features of hu-
man diet worldwide™*? >4, High protein content of
as much as 50 to 84% dry matter has been detected
in the fruit bodies and mycelia of P. ostreatus,
Lentinus edodes, Volvariella esculenta and
Termitomyces clypeatu® 1 211, Edible mushrooms
have a so been reported of containingamino acidslike
glycine, vaine, threonine, serine, leucine, proline, me-
thionine, asparagine, glutamine, lysine, arginine, histi-
dine, cysteine and alaninel*® °, Pleurotus
pulmonarius (oyster mushroom) has been used by
human culturesall over theworld for their nutritional
vaue, medicind propertiesand other beneficid effects.
Itisagood sourceof dietary fibreand other valuable
nutrients*¥. The objectiveof the present investigations
isto use fermented and non fermented wood wastes
to cultivate P.pulmonariusto determinewhich of these
substrateswill support vegetative growth and fruit
bodiesproductioninthisfungus.

MATERIALSAND METHODS

Wood wastes

Wood wastes of fiveeconomically important trees.
These were: Gmelina arborea, Funtumia africana,
Nauclea diderrichii, Anogeissusleiocar pusand Man-
sonia altissima. These saw dustswere collected from
Bodija Plank Market, Bodija, Ibadan, Nigeria and
composted separately in anatural environment for 90
daysfor fermentation to take place. The procedures of
Gbolagade®! was used for solid statefermentation

Vegetative growth and fruit body production of P,
pulmonariuson different wood wastes

Onethousand two hunded grammes (1200.0 g) of
each substrate (fermented and non fermented)were
separately mixed with 300. ml of distilled water. Ten
grammesof each wastes(intriplicates) were separately

%jogecﬁnofo_qy C—

added into petri dishes and autoclaved. After
coaling,they wereinoculated usng 7.00mmmycdid disc
from actively growing culture. Mycdlid extensonand
densitieswere measured after 10 day using the proce-
dure of Fasidi™™, For fruit bodies production,250.0g
of each of the substrate was put ins de transparent ny-
lon bags. These substratesweretied with rubber bands
and sterilized at 1.02 kg/lcm?2 pressureat 121°C for 60
minutes. After cooling, aholewas madeat the centre of
each bag withtheaid of asterilized peg, under aseptic
condition and they wereinocul ated with spawnsof P.
pulmonariusand tied immediately. They werekeptin
aclean dark cupboard in the laboratory at 30°C and
100%RH. They wereincubated for 48 daysfor fruit
body production. Each experiment was replicated
thricg®-22,

pH Determination

Eight grammes (8.0 g) of each substrate were
soaked in 100 ml of distilled water for 18 hrsat 30+2°C.
The pH was determined using microprocessor based
Bench pH Mv meter (Hannalnstruments Inc Rhode
Island, USA).

Amino nitrogen: Amino nitrogen determination was
carried out using themethod of Kadiri (1990).

Lignin determination

Threegrams (3.0 g) of each substrate was mixed
with 20 ml of freshly prepared 72% H,S0, at 15.20°C
for 2hrs. It waslater refluxed with 244.0 ml of distilled
water for 4 hrs. Insolublelignin wasallowed to settle
overnight andfiltered. Theres duewasthen transferred
intoacrucibleof knownweight and driedintheoven a
60°C to a constant weight in a desiccator and
weighed*™,

Per centagelignin wasobtained usingthisformula

weight of insolublelignin x 100
Ovendried weight of thesample

% lignin=

M oistur e content

Thelossinweight after oven drying fresh samples
at 80°C for 72 hrswastaken asthe moisture content.
Statistical analysis: Thedata obtained were sub-
jected to analysisof variance (ANOVA) and tests of
significancewerecarried out using Pearson chi-square
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on SPSS computer package.
RESULTSAND DISCUSSION

Inthisstudy, al thewood wastesinvestigated were
found to support the vegetative growth of P.
pulmonarius(TABLE 1). Thisresult isin agreement
with findings of Jonathan et al™ on Pleurctustuber-
regium. Chang® and Fasidi and Ekuere® repored that
Pleurotus speciesasagroup of basidiomycetes have
high saprophytic ability to grow on variety of agroin-
dustrid wastes. Theability of thisfungustoflourishon
different wastesmay belinked toitsability to secrete
hydrolyzing and oxidizing enzymes, which couldadthe
decomposition of reca citrant compoundsinthewastes
into utilizable compoundg? 224, Theragpid coloniza-
tion of P. pulmonariusmyceliaon selective substrates
such as wood wastes of Gmelina arborea, Nauclea
diderrichii, Funtumia africana, Anogeissus
leiocar pus and Mansonia altissima as observed in
thisstudy will considerably reducethegrowth of other
competitive microorganismsthereby reducing spawn
contamination. Likewise, the sawdust of Gmelina
arborea, Nauclea diderrichii, Funtumia africana,
Anogeissus leiocarpus and Mansonia altissima,
which are nuisanceto our environment, could be suc-
cessfully utilized as substrates for cultivation of P.
pulmonarius and other Nigerian edible mushrooms.
Theresultsof thisstudy a soreved ed that composting
of agricultural substrates for the growth of P.
pulmonariusis necessary since luxuriant growth of
myceliaand higher fruit bodiesyield wereobtained on
fermented wood wastes( TABLES 1 and 6). Thechange
inpH vaueof thedifferent substratesastheincubation
period increased may be linked with theincreasein
amino nitrogen content and the presence of metabolic
waste productswithinthesubstrates. Similar pH changes
were observed by Jonathan et al™™® for the growth of
V. esculenta in submerged medium. Theincreasein
amino nitrogen content may be dueto hydrolysisof pro-
teinwithinthesubstrates.

Fromtheresults, al the substratesused werefound
to enhance vegetative growth of P. pulmonarius
(TABLE 2). The best mycelial growth was observed
on thewood wastes of Gmelina arborea followedin
order by Funtumia africanaand Nauclea diderrichii
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(P=0.05). Thegrowth of thiswhiterot fungus caused
adecreaseinthepH of thewastes(TABLE 3). ThepH
of Mansonia altissma, whichwasinitialy 6.1 dropped
to 4.1 after 90 days of incubation. This change was
observedintheother substrateswith pH va uesreduced
to 4.2 and 4.0. In Gmelina arborea, Anogeissus
lelocarpus and Mansonia altisima, the pH values
decreased astheincubation period increased but for
Funtumia africana and Nauclea diderrichii therewas
no changein pH after 30 days of incubation(TABLE
3). Generdly, it was observed that theamount of amino
nitrogen in the substratesincreased with incubation
time(TABLE 4). Thegreatest amount of nitrogen was
found in sawdust of Funtumia africana (4.90 mg)
followed by Anogeissus leiocarpus (4.33 mg). Al-
though therewas amino nitrogen accumulationin all
the substrateswith time, therewas however no statis-
tica differencein thenitrogen contentsof thedifferent
substrates used after 90 days (P=0.05). During the
fermentation of the wood wastes by Pleurotus
pulmonarius, water loss occurred. The amount of
water |lost from the substrates was al so observed to
increase astheincubation period increased (TABLE
3). Asthefungus degraded the wood wastes, lignin
content decreased astheincubation period increased
(TABLE5). For fermented wood wastes, at zero days,
Gmelinaarborea had the highest lignin content (98.33
g), which reduced significantly to 53.00 g after 90 days.
Thegreatest lignin reduction was noticedin Gmelina
arborea followed by Funtumia Africana and
Anogeissus|eiocar puswhilethelowest lignin reduc-
tion was observed in Nauclea diderrichii and Man-
sonia altissima respectively.

Generally, fermented wood wastes enhanced
greater fruit body yield than non fermented.

TABLE 1: Mycdial Growth of P. pulmonariuson wood wastes
of some selected Nigerian Economic Trees

Substrates Myceliaextension Mycelia density
Gmelina arborea 833:8 6a 6"
Nauclea diderrichii 6.2+0.01b 5
Funtumia Africana 6.7+0.3b 3
Anogei ssus |eiocarpus 5.3+0.2¢ 4"
Mansonia altissima 4.4+0.1d 2

Each valueisthe mean of 3readings+ SE taken over a period of
10 days. Values followed by the same letter(s) are not signifi-
cantly different by Duncan’s multiple range test (p= 0.05)
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TABLE 2: Water Lossand PH Changesduring Fermentation
of Wood Wastes of Pleurotuspulmonarius

TABLE 4: M ushroom growth observationsin compost fer-
mented at different levels

Incubation

Substrates . Water pH

period |

0ss values
(days)

0 66.56+£0.1 5.1+0.1b
Gmelina arborea 30 70.00+0.3 4.6+1.7cd
60 81.67+4.8 4.4+0.1d
90 94.40+0.4 4.3+0.1d
0 48.12+2.9 5.2+0.1b
Funtumia 30 70.80+0.3 4.0+0.1d
Africana 60 73.67+0.2 4.0+£0.1d
90 76.17+0.2 4.0+0.1d
0 67.83+0.9 6.3+0.1a
Nauclea 30 71.47+2.5 4.0+0.5d
diderrichii 60 73.31+0.7 4.0+0.1d
90 75.29+1.4 4.0+0.1d
0 66.27+0.1 6.2+0.1a
Anogeissus 30 69.17+0.1 4.6+0.1c
leiocarpus 60 73.31+0.7 4.3+0.1c
90 74.30+0.1 4.2+0.1c
0 68.30+£0.2 6.1+0.1b
Mansonia ltissma 30 71.42+:0.6 4.4+0.1c
60 82.15+0.3 4.3+0.1c
90 85.23+0.1 4.1+0.1c

Each valueisthe mean of 3 readings+ SE taken over a period of
growth. Values followed by the same letter(s) are not signifi-
cantly different by Duncan’s multiple range test (p= 0.05)
TABLE 3: Amino nitrogen content during fer mentation of
wood wastesby Pleurotuspulmonarius

Incubation ~ Amino nitrogen
Substrates period (days) Content (mg)

0 2.24+0.6¢
_ 30 3.15+2.0b
Gmelina arborea 60 3.25+1.5b
90 4.20+1.3a
0 2.40+2.3¢
_ _ 30 3.39+1.6b
Funtumia Africana 60 4.27+2.1a
90 4.83+2.6a
0 2.38+0.9¢
_ o 30 3.96+1.0b
Nauclea diderrichii 60 4.12+1.5a
920 4.24+0.7a
0 1.47+2.2d
_ _ 30 1.56+0.8d
Anogei ssus leiocarpus 60 2.96+2.3b
90 4.27+2.6a
0 1.58+0.9d
_ o 30 1.74+1.5d
Mansonia altissima 60 2.87+2.4¢
90 3.96+1.8b

Each valueisthe mean of 3 readings + SE taken over a period of
growth. Values followed Values by the same letter(s) are not
significantly different by Duncan’s multiple range test (p= 0.05)

%jo?ecénokyy C—

Observations

Examination Cy C,
Appearance or colour of  Compact, deep Loose
compost brown
Smell Fresh Fresh wood

. Weak and
Mycelium growth Deep and dense shallow
Rate of mycelium (spawn : .
running) Rapid Very rapid
Emergency of mushroom
pinheads Early Late

s . Strong, bigand ~ Wesak and
Nature of fruiting bodies healthy tiny
Yield of first flush High (250q) Low (130g)

C, — Well fermented compost (90days); C, - non fermented com-
post (0 day)

TABLE5: Effect of fungal growth on thelignin content of
somewood wastes

Fer mented Incubation Lignin Lignin
substrates period value reduction
(days) (9)
Gmelina 0 8337 1a 4196
arborea 30 56.37+1.3d 43.00
60 55.33+8.3d 45' 33
Q0 53.00+3.1d ‘
0 96.67+5.4a
Funtumia 30 57.67+1.5d 2?88
Africana 60 55.67+2.3d 44' 17
90 52.50+2.3d '
0 92.67+6.0a
Nauclea 30 58.00+3.0d 238(7)
diderrichii 60 54.67+2.3d 39' 17
90 53.50+2.3d '
0 95.00+1.5a
Anogeissus 30 58.00+6.5d 25732(7)
leiocarpus 60 56.33+7.1d 41' 33
Q0 53.67+7.8d '
0 92.20+1.8a
Mansonia 30 58.21+2.4d gggg
altissma 60 55.34+1.6d 41' %
90 50.30+3.5d '
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TABLE 6: Yield of P. Pulmonariusfruit bodieson fer mented
and non-fermented wood wastes

Jreld ol ITUL  yield of fruit bodies
W oodwastes on fermented wood
fermented wood wastes(g/ko)
wastes (g/kg) g/Kg
Sreina 2.6¢ 19.3c
arborea
Fur_ltumla 834 o
Africana
Nauclea
diderrichii 3.5p 22.6b
Ieocarmus ) 10.5d
leiocarpus
Mansonia
altissma - 5.3e

Each valueisthe mean of 3 readings+ SE taken over a period of
growth. Values followed Values by the same letter(s) are not
significantly different by Duncan’s multiple range test (p= 0.05)
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