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ABSTRACT

The mineral contents, fatty acid, and nutritive composition of mushroom
Pleurotus ostreatus species grown on various (fortified and unfortified)
substrates were analysed. The yield from unfortified and fortified sub-
strates ranged from 40-74 g/kg, while the percentage protein content, car-
bohydrate, Crude fats, Moisture content, and Ash were all experimentally
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determined. Theaverage valueswere 27.83%, 26.37%, 3.74%, 84.50% and
0.84% respectively. The Mineral contents of the grown mushrooms were
also determined. The parameters were found to be higher than those of

pulses, vegetables and meat.

INTRODUCTION

Thereisurgent need for prompt and sustainable
actionsto betaken on thedisposal and management of
wastesof al kinds. Waste problemsare at the critical
levelsbothinour cities, townsandvillages. Agricultura
wastesthough, biodegradable condtitute serious health
threat tolivesin both townsand cities, most especially
during the harvesting periods of fruitsand vegetables.
Domestic and industrial wastes are another kind of
wastes posing problemsto the conduciveliving in our
society. Osun state southwest of Nigeria, benganagrar-
ian stateisnot shielded from thismenace of domestic
wastes and wastesfrom agro-allied industries, which
areabundant. Streamsand Riversinthelocalitiesare
often blocked with sawdust from the saw millsand gar-
bage of wastes.

Mushrooms are saprophytic, growing on dead or-
ganic matter of vegetativeorigin. Mushroomscan uti-
lizealmost dl agricultural wastes as substrates?. The

© 2012 Trade Sciencelnc. - INDIA

Science L aboratory Technology Department of the Fed-
eral Polytechnic Ede, Osun state of Nigeria, through
her Microbiology Unit, has been using sawdust from
theneighbourhood sawmillsfor the cultivation of mush-
rooms. Thisattempt isone of the sustai nable ways of
managing wastefromthisagro-adliedindustry. Thecul-
tivated mushroomsand mushroom stocks production
has become popular among the members of the Poly-
technic community and beyond. Thus, theneedtoin-
creasethe mushroom production output.

Saprophytic speciesare cultivated for mushroom
productiononlignin and cellulose containing substrates
such aswood logs, saw dust, straw and cotton waste,
besi desmany other agricultural and food wastes, which
can easlly betransformed into awidediversity of prod-
ucts(edibleor medicina food, feed and fertilizers), pro-
tecting and regenerating the environment(. The profi-
ciency of fungi in converting substrateto proteinisfar
superior tothat of several plantsand even animal 3.

Mushroomssarveasddicaciesfor human consump-


mailto:tella_wale@yahoo.com

NPAIJ, 8(4) 2012

A.AT.Taleat et al.

153

tion and as neutriceuticalsi.e. food that also cures.
Mushrooms, thefruiting bodiesof bas domycetousfung,
contain substancesof variouskindsthat are highly va-
ued as medicines, flavoring and perfumes?. Itiscon-
Sdered healthfood asitislow incalories, fat and cho-
lesterol, whilerichin protein, carbohydrate, fibers, vi-
taminsand mineral§4. Pleurotus ostreatusisan edible
and areamong theeasiest mushroomto cultivate®. Itis
awhiterot basidiomycete, which belongsto the sub-
classof ligninolytic microorganismsthat producelac-
tases, manganese peroxidases, amylase, cdllulase, pec-
tinase and protease’®.

During thegrowth of mushroom myceliaand the
development to maturefruit bodies (or sporophores),
biochemical changesareknown to occur, asaresult of
which enzymes are secreted extracel lularly to degrade
theinsolublemateriasinthe substratesinto smpleand
sol uble mol eculeswhich are subsequently utilized by
intracel lular enzymeswithin the mushroom(”. Conse-
quently, enzymesplay significant rolein mushroom de-
velopment; in addition, they a so affect thefood nutri-
ent, flavour and shelf life of thesefungi®. Accumula-
tionsof lignocellulosc maeridsinlargequantitiesfrom
agricultural residues present disposal problemswhich
resultsin deterioration of the environment. In Egypt,
ricestraw isused extensively asasubstratein cultivat-
ing Pleurotus ostreatus and Agaricus speciesfor pro-
duction of fruit bodies mushroom. Unprocessed citrus
pulp wastes (orange, lemon.) could bedternatively uti-
lized as carbon sources to grow microorganisms?.
Many workers used papaya (Caricapapaya) ped and
latex for preparation of papain, proteol ytic enzymes,
ethanol and other products™®.

Sawmill indugtry isathriving businessin Osun date
and quiteagood fortune hasbeing madein thisline of
business. However, the sawdust, aby-product of the
mill congtitutesenvironmentad problemsto the commu-
nity wherethesemillswerelocated. Quitealot of uses
havebeing found for the utilization of thiswaste. The
Science Laboratory Technology Department of the Fed-
era Polytechnic, Ede Nigeriahas been utilizing saw-
dust from the community sawmillsfor the cultivation of
mushroom. So, theaim of thiswork wasto integrate
moreagricultura wastesinto the mushroom production
for increase output and contrasting itsnutritional con-
tent with thosegrown on unfortified substrates.
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MATERIALSAND METHODS

Tendifferent sawdugt collected from sawmillsinthe
locality wereused for the study. Thecassavaped (C.P),
themaizestraw (M.S) and orange pulp (O.P), wastes
respectively weredried and milled. Themilled wastes
were used to fortify sawdust in variousratiosas shown
inTABLE 1.

Themushroom cultured spawn mixturefrom 1. T.A
(International Institutefor Tropical Agriculture) was
mixed withfreshly sterilized substrates(fortified and un-
fortified) placedin polythenebags. Theaverageweight
of eechbagwithitscontent is| kilogramme. Thebags
were closed and incubated for 15 days (2 weeks) at
25°C and 30°C in darkness in accordance tol®. The
bags were opened after 2 weeks and sprayed with
water using knapsack sprayer to increasethe humidity
of the cultured mediain order toinitiate the devel op-
ment of mushrooms. Thetimetaken for thefull devel-
opment of mushrooms, fruit bodiesand theyield on
each of the substratestypeswere recorded.

Themoi sture content was determined according to
A.O.A.CIH, Lipid content was determined after ex-
traction of thedried and powdered mushroom using
hot extraction method (Soxhlet apparatus) with of
methanol and chloroform(*2, Thefatty acid methyl es-
terswere prepared and were analysed with Hewlett
Packard GC (HP 6890 series) Powered with HP
Chemstation software, with flameionization detector
(FID) and HP. inNowax (cross-linked PEG)column.
The method described by was used to estimate the
carbohydrate content of mushroom fruit body. Crude
protein was measured by Kjeldahl method as (N.x
6.25) as adopted by,

RESULTSAND DISCUSSION

The cassavaped (C. P), themaize straw (M. S)
and theorangepulp (O.P) wasterespectively weredried
and milled. Themilled wasteswereusedtofortify the
sawdust invariousratiosasshownin TABLE 1. The
TABLE 1 showstheyield of the mushroom using dif-
ferent substrates: the substratesarein thefirst column
of thetablewhilethe last column showsthe average
yield of tenreplicateyields. Theaverageyield obtained
by fortification of sawdust, using cassavapeel (C.P)
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rangesfrom 53-74 g/kg. Thelowest yield was obtained
withleast fortification (1:3). Thisshowsthat fortifica-
tion of sawdust with somewasteswill improveitsyield.

Themaizestraw (M.S) fortified sawdust also gave
an averageyield that rangesfrom 51-54 g/kg, giving
the highest yie d with the highest amount of maizestraw
(1:3). Although, the averageyield of orange pulp (C.P)
fortified sawdust isthelowest when compared with the
yieldsfromother wastes. Theaverageyield rangesfrom
42-44g/kg but itistill higher than theaverageyield of
100% sawdust (40 g/kg). Thusindicating that yield of
cultivated mushroom could beimproved by fortifica-
tion of the sawdust. It could be concluded that thefor-
tification had increased the material s (food materias)
that improvesthe growth of mushroom. Fortification
improved yield as shown by® wherethe highest yield
of 957.9g/kg was obtained using rice straw substrate
fortified withlemon pulp.

Theyidld of the extracted oil from the cultivated
mushroom was shown in TABLE 2. Thefatty acid
ranges between 2.00-5.92% with theyield from the

The cassavaped fortified saw- dust gave the highest
yield duetoitshigh starch content. Asthe cassavaped
content increases, yield lsoincreases.

unfortified sawdust having the highest 5.92% while
thelowest yield was obtained with cassava peel for-
tified sawdust (1:2). Thefatty acid obtained with un-
fortified lemon waste wasthe highest asreported by,
Thefollowingfatty acidswere present in the extracted
oil, Myrigticand Pamitic acids (C14:0-C16: 1): satu-
rated fatty acids. The percentageyield of the satu-
rated fatty acid rangesfrom 25.0-29.80%. Theun-
saturated fatty acids present in the extracted oil are
Oleic(C18:0), Linoleic (C18: 1). Linolenic (C18:2)
and Arachidinic acids (C20: 0). The percentage of
the unsaturated fatty acids rangesfrom 70.2-79.5%.
Thevalued show that mushroom containsahigh per-
centage of unsaturated fatty acids, which are of low
cholesterol thus; mushroom could be used for diet-
ing. TheLinolenic acid, which gavethe highest per-
centagevalue, isan essential oil, which could beused
for infant feeding.

TABLE 1: Yidldsof 100% Saw-dust and Saw-dust fortified with other wastes

Substrates(g) +SD +*SD +*SD *SD +SD *SD +SD +SD +SD *SD Aveyeild
Sd 100% 40+5.0 35135 45t4.5 42445 41+46.6 37£5.0 38+3.5 44+4.0 42+4.0 41+3.0 40
Sd+C.P1:1 50+7.0 47£6.5 60155 54455 53+4.5 50+4.5 53+4.5 57£3.5 56+4.5 55+4.0 53
Sd+C.P1:2 60+6.0 62t55 62+4.5 6165 60+55 57455 58+6.0 60+4.5 61+3.0 60+3.5 57
Sd+C.P1:3 76£10 70+6.0 80+£8.5 75+7.5 72+45 67t6.0 66+4.5 81+7.0 79+4.0 75£5.0 74
Sd+M.S1:1 52+6.5 50t4.5 53t4.5 50+55 50455 48t55 50+5.0 54+£50 55+4.5 53+3.0 51
Sd+M.S1:2 5143.7 50+6.5 51+3.5 50+4.5 51+4.5 49+.45 50+3.5 52+4.5 51+3.5 50+4.0 50
Sd+M.S1:3 54+55 51+7.5 56145 60+4.5 57455 51t£35 50+4.0 60+3.5 58t+5.0 561+4.5 54
Sd+O.P 1.1 45+7.3 41455 471465 46155 44445 41+50 40+55 46+4.0 47+3.5 43+4.0 44
Sd+0.P 1.2 46+7.5 42435 494450 43+4.5 41455 40+£35 42+4.5 46135 46150 47+3.0 44
Sd+O.P 1:3 43t6.5 40+2.7 46+4.5 43£6.5 40+4.5 40+45 42+4.0 48165 47t4.0 41+4.0 42

Sd = Saw dust; S.D = Sandard Deviation; C.P = Cassava peels; M.S Maize Sraw; O.P = Orange Pulp wastes.
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TABLE 2: Fat profileof mushroom (Pleurotusostreatus)

Fatty acids Saw dust Cassavapeels Maizestraw  Orange pulp
100% 11 1.2 1:3 1:1 1.2 13 111 1.2 1.3

C14:.0 ND ND 28 20 ND ND ND 29 ND ND
C16:0 140 135 130 132 152 140 145 129 21 132
Cl6:1 120 115 11.7 102 139 148 145 140 184 148
C18:0 7.2 120 115 122 112 108 98 90 87 114
C18:1 102 100 95 9.0 132 113 11.7 172 64 114
C18:2 50.0 49.2 48.6 46.4 43.7 43.6 455 440 61.1 489
C20:0 6.6 38 29 34 30 30 40 ND 33 ND
C20:4 N.D N.D N.D 36 N.D 25 N.D N.D N.D ND
Saturated 26.0 25.0 27.5 254 29.0 28.9 29.0 29.0s 20.4 28.0
Unsaturated 740 75.0 725 745 71.1 712 71.0 70.2 795 71.7

ND: Not Detected

Theprotein content of themushroom for theunfor-
tified and fortified is shown on the second column of
TABLE 3. For theunfortified itsaverage percentage of
26.30%, whilefor sawdust fortified with cassavaped
it ranges between 27.00-31.50%, for sawdust fortified
withmaizestraw it ranges between 26.20-28.50 % and
for orangepulpfortified sawdug, theproteinvauesrange
between 26.50-28.80% respectively. The protein con-
tent wasenhanced by thefortification with 31.50% been
the highest. Themushroom protein contentishigh. The
protein, whichiseasly digestible, hasitsquality be-
tweenthat of vegetable and meat®™. (Themineral con-
tents of aplant areareflection of those present in the
substrateonwhichitisgrown, asreported by'®. Hence,
the enhancement of the protein content of the mush-
room grown on thefortified sawdust. Mushroomisa
fungus, which hasacapacity to synthesisproteinfrom

TABLE 3 : Chemical composition of the mushroom (P.
ostreatus) cultivated on different substr ates.

% %

Substrates Pr(c)?[)ein Ca;)/s)o-li—wc;/tdarlate Crude Maisiure C(;/gn?gn]t
Fat Content
1 26.30 24.08 592  89.20 0.91
2. 27.00 25.92 400 8530 0.82
3. 29.20 29.72 200 8225 0.85
4, 31.50 33.00 300 8815 0.75
5. 26.00 20.88 399 8420 0.90
6. 27.20 24.07 420 8325 0.92
7. 28.50 26.68 4,00 80.10 0.89
8. 28.80 27.04 389 80.30 0.78
9. 27.30 26.70 345 85.15 0.79
10. 26.50 25.60 290 87.13 0.75
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itssubstratethus, the high protein content and itsen-
hancement aswas al so reported by!™.

The carbohydrate content was 24.07% for mush-
roomsgrown ontheunfortified substrate, and arange of
va ueof 24.07- 33.00% respectively for themushroom
grown onfortified substrates, thus showing an enhance-
ment of the carbohydrate content. Thecontentisnot high,
thushavingalow energy vadueasshownby!¥. Thevaria
tionswerethe same asreported by®. They reported a
variation of between, 20-32%. It hashigh moisture con-
tent 80.20-89.20%for unfortified andfortified substrates.
Itsshelf-lifeislow dueto the high moisture content; itis
thereforeahighly perisheblematerid. Itsashvaueisaso
lowsit rangesfrom 0.7%-0. 92%;

TABLE 4: Aver agenutritivemetalsin cultivated mushroom
ontheunfortified and fortified substrates

Ca Mg K Na Mn Fe Cu Zn

mg/l mg/l mg/l mg/l. _mg/l _mg/l _mg/l mg/l
UNF 400 1200 28710 7037 491 2980 545 1.93
CPF 41833 1170 26371.67 7292 515 41.03 555 227
MSF 39333 1217 279750 70.88 4.95 36.73 527 1.75
OPF 420 125833 27700 7183 502 3568 519 201
FSD 8000 1000 2100 6531 19.62 45.67 275 125

Key: UNF= Unfortified Substrate; CPF= Cassava Peel Forti-
fied Substrate; M SF= Maize Straw Fortified Substrate; OPF=
Orange Pulp Fortified Substrate; FSD= fortified saw-dust

Theaverageminerd contentsfoundinthecultivated
mushroom areshownin TABLE 4. Theca cium concen-
tration ranges between 393.33- 8000.00mg/l, theforti-
fied sawdust hasthe highest whilethe maize straw has
thelowest. TheMagnes um concentration rangesbetween
1000.00-1258.33 mg/l, the potassium concentrationis
2100.00-28710mg/I. Sodium concentration rangesbe-
tween 65.31-72.92mg/|, while Manganese concentra-
tion rangesbetween 4.51-19.62 mg/l showingthat forti-
fied sawdust hasthehighest, iron concentration a soranges
between 29.80- 45.67 mg/l, copper ranges between
2.75-5.19, mg/l. TheZinc concentrationisthelowestin
al thesampleswhilethat of potassumisthehighest. The
minera content ishigher thanthose present in pulsesas
reported by!*4. Themushroom sshowed higher source
of minera contentswhen compared to pulses™?.

CONCLUSION

The present study indicatesthat itisfeasibleto use
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agricultural wastes(orange pul p and mangofruit waste,
mai ze straw and saw dust) asraw materidsfor thepro-
duction food grade fungus Pleurotus ostreatus which
arerichinvitaminsand nutritiveelementsfor heathy
living. Moreover, utilization of theseagrowastesfor the
cultivation of thismushroom isan effective method for
the production of nutritional food and offersaholistic
and sustai nabl e pproach to waste management in our
community.
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