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ABSTRACT KEYWORDS
Four substrates, coir fibre (obtained from coconut husk), oil palm waste, Pleurotus pulmonarius,
sawdust of Gmelina arborea and rice straw were used for this study. The Phytochemical constitu-
highest protein content (29.42%) was found in P.pulmonarius harvested ents;
from coir fibre, the lowest (29.03%) in those from sawdust with 20% rice Coir fibre;
bran level (RBL) producing P.pulmonarius with the highest protein con- Biological efficiency.

tent respectively. There was no significant difference in the values of
protein obtained across the four substrates. The highest carbohydrate
contents (82.44%) was obtained in P.pulmonarius harvested from 40%
RBL coir fibrewith thelowest (40.88%) from 0% RBL rice straw. Thefat
content of P.pulmonarius across the four substrates used were found to
berelatively low (ranging from 0.79%) for coir fibreto 2.09% for sawdust).
The highest ash content (7.99%) wasfound in coir fibre at 20% RBL . while
the lowest (5.98%) was found in 40% RBL of sawdust with no significant
difference across the RBL within the substrates used. The crude fibre
obtained (ranging from 12.10-12 74%) also shows no significant differ-
ence across the substrates with the highest obtained from P.pulmonarius
cultivated at 40% RBL across the four substrates. Phytochemical screen-
ing of the substrates shows the presence of tannin, alkaloid, saponin,
flavonoid, phenolic compound, oxalate and cardiac glycoside. Phenol and
flavonoid were highest in oil palm waste with values of 12.9mg/g and
33.01mg/g. The lowest values of phenol and flavonoid were foundinrice
straw with valuesranging from 1.05mg/g and11.75mg/g. The mean spawn
running in percentage as exhibited by different substrates and RBL in
percentage on weekly basis shows that all substrates were fully ramified
at the fourth week. Biological efficiency (B.E) in percentage as exhibited
by different substrates shows that there was significant difference be-
tween the substratesused.  © 2013 Trade ScienceInc. - INDIA

INTRODUCTION regarded ashigher fungi with distinctivefruiting body,

The carpophores could either be epigeous or hypo-

Mushrooms are important constituents of forest  geousandthey devel opelarge sporophoreswhich could
produce”*¥ These nonephotosyntheticorganismsare  be large enough to be seen with the naked eyes and
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picked by handg*5Y,
Mushroomsareeukaryoticorganiamsthat havecdls
containing the polysaccharide, chitin, dongwith other
sugars, lipid and proteins. Some reproduce sexually
while somereproduce asexua ly®. They lack chloro-
phyll hence, they are unableto carry out photosynthe-
sig1%%8 Geol ogically, mushrooms existed on earth be-
foreman, asevident fromthefoss| recordsof thel ower
cretaceous period. Anthropol ogically speaking, there
Isevery possibility that man used the mushrooms as
food when hewas still afood gatherer and hunter on
the chronology of culturd evolution(s”1,
Theediblemushroomsarehighly nutritiousand com-
pare favourably with meat and other sources of pro-
teins. Effortsto accuratel y measure protein nutritional
quality started a the beginning of the 19th century. Two
of themost commonly used techniquesincludenet pro-
teinratio (NPR) and protein efficiency ratio (PER), both
of which areused to assessdamageto proteinsduring
processing and to rank foods according totheir protein
quality™1221 Mushroomsarerichinprotein, minerals
and vitamins; they contain an abundance of essential
amino acids?*3, Thousands of years ago, fructifica-
tions of higher fungi have been used as a source of
food*%3, Dueto high amount of proteins, they can be
used to bridgethe protein malnutrition gap. They are
used as nutrient supplementsto enhanceimmunity in
theform of tablets'*%, Yilmaz et al.*” and Pedneault
et al® reported that fat fractioninmushroomsismainly
composed of unsaturated fatty acids. Mushroomsare
oneof the best sourcesof vitaminsespecially Vitamin
B23. Mushroomsarelow intotal fat content and have
ahigh proportion of polyunsaturated fatty acids (72to
85% relativetototd fat content, mainly duetolinoleic
acid. The high content of linoleic acidsisone of the
reasons why mushrooms are considered as health
food!1031%1, Ediblemushroomsprovidehigh qudity pro-
teinsthat can be produced with greater biological effi-
ciency than animal protein. Mushroomsarerichinfi-
bers, minerd sand vitaminsand havelow crudefat con-
tent and high proportion of polyunsaturated fatty ac-
idg™1927, Furthermore, mushroom proteinscontain all
the essential amino acidsrequired for man. About 50-
70% dry weight are carbohydrates, 15-50% dry weight
areproteinsand 1-15% dry weight arefatg*® and con-
taining vitamins and inorganic mineral 9%, Today,
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P.pulmonariusisapotentia protein source especidly
indevel oping countrieswhere animal proteinisscarce
and expensivel??, Presently, sawdust isthe mgjor sub-
strate used incommercid cultivation of P.pulmonarius
of inNigeria. Dueto technology advancement, the so
caled waste (sawdust) isnow been used greetly for the
production of briquette, shelf, board, officetableand
furniture generally. Theongoing publicity of mushroom
asahighsourceof protein withlow cholesterol content
which over ridemeats and other fatty foods, may soon
diminish dueto thefore-scarcity of the sawdust!*®,
Hence, other agricultural wastes such as pawpaw
leaves, rice straw, coconut husk, corn cob, sugar cane
bargass etc. which are not in high demand presently,
can be aremedy for the above mentioned problem.
With the upsurge in unemployment ratein developing
countries, smal-scalemushroom cultivation with these
agricultureand forest fruit wastes could serveasameans
of employment and for moreincomegeneration. Mean-
while, with new findingsontheyieldand nutritiona com-
positions of P.pulmonarius grown on agricultural
wastes, based on thiswewould beableto establishthe
yield performance and nutritional composition of
P.pulmonariusaswell asthe phytochemical contents
of agricultural wastes. The objectivesof thiswork are
thereforeto determinethe proximate and nutritional
composition of P.pulmonarius and to determinethe
influence of phytochemical compositions of the sub-
stratesontheyield of P.pulmonarius.

MATERIALSAND METHODS

Collection of samples

Pleurouspulmonariusused for thisexperiment was
collected from the M ushroom Unit of Forestry Research
Ingtitute of Nigeria. Thesubstratesused for thisresearch
were: Coir fibre (Coconut husk fibre), Oil palmwaste,
Sawdust (Gmelina arborea) and Rice straw (Oryza
sativa L.), Coconut husk was obtained from Araromi
Badagry, LagosNigeria, Oil palm wastewas obtained
from Ojemarket, Ibadan Oyo State Nigeria, saw dust
wascollected from Bodijasaw mill inlbadanwhileRice
straw was obtained from African Rice Unit, of theln-
ternational Institute of Tropical Agriculture, (11 TA.)
Ibadan. Oyo State, Nigeria.

Theadditivesused werericebran (Oryza satival..)
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and Lime (CaCO3). Thelimewasadded to obtain PH
ranging from 6.5 to 7.5 as suggested by Owen®. The
rice bran was obtained from African Rice Unit of the
International Institute of Tropical Agriculture (11TA)
Ibadan, Oyo State.

Thewheat grain used for spawn production was
purchased from Bodijamarket, 1badan.

Experimental set up

The experiment was set up using Complete
Randomised Design (CRD) with 3x4x5 arrangements.

Prepar ation of substrates

The coconut huskswere pulverised at the Depart-
ment of Geology, University of Ibadan usingHHighland
Park Milling Machine after poundingwithmortar. The
rice straw were cut into 3-5cmi® at Botany Depart-
ment of TheUniversity of Ibadan

Bagging of the substrates

2.8kg of each of the substrateswasweighed onthe
weighing balancein five places. Sincethe substrates
were non-composted the actual weightsweretaken as
70% of thetotd weight that is;

2.8kg x 70/100 = 1.96kg / (This is the Actual
Weight) To thefirst 2.8kg of each substrate, 1% actual
weight of limewasadded that is;

1.96kg x 1/100=0.0196kg of lime added no rice
bran (Thisrepresented the control 0% leve of ricebran)
Tothesecond 2.8kg of each substrate, 1% actud weight
of limeand 10%A ctua weight of ricebran were added
thatis,

1.96kg x 10/100 = 0.196kg=196g was added,
(Thisrepresented the 10% level of rice bran) To the
third 2.8kg of each substrate, 1% actual weight of lime
and 20%A ctua weight of ricebranwereadded that is;

1.96kg x 20/100 = 0.392kg=392g was added,
(Thisrepresented the 20% level of rice bran) To the
fourth 2.8kg of each substrate 1% actua weight of lime
and 30%A ctuad weight of ricebranwereadded that is

1.96kg x 30/100 = 0.588kg=588g was added,
(Thisrepresented the 30% leve of rice bran)
To thefifth 2.8kg of each substrate, 1% actual weight
of limeand 40%A ctua weight of ricebran were added
thatis,

1.96kg x 40/100 = 0.784kg=784g was added,
(Thisrepresented the 40% level of rice bran) Each of

—=> [ul| Paper

these aforementi oned measured substrates was then
mixedwithwater enough to soak thesubstrate but which
when squeezed with the hands dropped no water. Af-
ter mixing thoroughly withrice bran, limeand water,
500g of each rice bran level substrates were packed
into autoclavable polythenebagsin threereplicates. The
mouth of each polythene bag wastied with rubber band
and pasteurizedindrumsfor 6hrs.

I noculation of substratesbags

The substrate bagswere alowed to cool down af -
ter pasteurization, holeswerebored asepticaly into the
substrate bags and 25grams (5%) of P. pulmonarius
spawn was used to inocul ate the various bags of rice
bran level (0-40% substrates). Thebagswerekeptina
dark roomfor myceliaramification of thevarious sub-
strates, the myceliagrowth was measured each week
for fiveweeksand thevarious substrate bagswhenfully
ramified wereexposed and kept inthemushroom house
of Pathology unit of Forestry Research Ingtitutes. These
were watered daily and when the mushroom started
sprouting, they were harvested, weighed for freshand
dry weight, pileusdiameter, stipelength and mushroom
height wereal so measured.

Yield and biological efficiency

Thetotal weight of al fruiting bodiesharvested for
dl theflushesweremeasured asTotd Yield of themush-
roomwhiletheBiological Efficiency (B.E) wasaso
calculated as given by Chang et al.[*% using the for-
mua

B.E=WM/WDSx 100%

WM=WEeight of fresh or dried mushroom harvested (g)
WDS=Weight of dried substrate

Proximateanalysis

Andysisof moisture, protein, fat, crudefibre, ash,
carbohydrate, protein and mineral € ements (sodium,
manganese, iron, copper, zinc, magnesum, calciumand
potassium) contentswere done by standard methodg?
for Ppulmonarius.

Phytochemical analysis

Phytochemical screening of the substratesfor tan-
nin, akaloid, saponin, flavonoid, phenols, oxdateand
cardiac glycoside were done by standard methods.
Tannin®*, Alka oidsand flavonoid™*?, Saponin“™ and
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Oxaate.
Satistical analysis

Daaobtaned wereandyzed usngAndyssof Veri-
ance (ANOVA). The means were separated with
Duncan MultipleRange Test (DM RT) using Statistical
Packagesfor Social Science (SPSS) Version 18.

RESULTSAND DISCUSSION

Plate4: P. pulmonariuscultivated on coir fibre

Plate1: Freshly inoculated wheat grain for mother spawn

Plate6 : P pulmonariuscultivated on sawdust

Plate3: Fully ramified Spawn bottles Plate7: P.pulmonariuscultivated on ricestraw
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Phytochemical analysisof thesubstrates

Phytochemical screening of the substrates shown
INTABLE 1reved svariationinthe content of tannin,
akaloid, saponin, flavonoid, phenolic compound, ox-
alate and cardiac glycoside, while Steroids and an-
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thraguinoneswere absent. Havonoidsand phenol were
higher (12.93mg/g and 33.01mg/g) in oil palm waste
followed by saw dust (6.79mg/g and 16.81mg/g). Rice
straw had the least value of flavonoid and phenol
(1.05mg/gand 11.75mg/g).

TABLE 1: ThePhytochemical analysisof different substratesused for mushroom cultivation

Substrates Tannin  Alkaloid Saponin  Flavonoid (mg/g) Phenol Oxalate Cardiac glycoside
Coir fibre 1.51° 3.7 0.34° 5.16° 12.70°  0.03° 0.26°
Oil pAmwaste ~ 3.91° 4.9° 0.28° 12.93° 33.01* 002 0.98
Sawdust 1.83° 11.1% 0.90° 6.79° 16.81°  0.42° 0.31°
Rice straw 0.32" 3.0° 0.21° 1.05 11.75°  0.01° 0.07°

Each value is the mean for three replicates. Mean carrying the same alphabet are not significantly different (Pd”0.05) using

DMRT
Proximate composition analysisof P.pulmonarius

TABLE 2 showsthe proximate composition of P.
pulmonarius, from the four different substrates,
added with different levels of rice branin percent-
ages. Theprotein content ishigher in P.pulmonarius
inall thefour substrates used at 20% RBL. Thehigh-
est protein content (29.4%) was obtained in
P.pulmonariusgrown on coir fibrefollowed by those
fromoil palm waste and rice straw (29.2%) then saw-
dust with protein value of 29.03%. There were no
significant differencein thevauesof protein obtained
for the four substrates. The carbohydrate contents
was higher in P.pulmonarius harvested from coir fi-
bre at 40% RBL followed by sawdust at 20% RBL,
oil palm waste at 30% RBL and rice straw at 20%
RBL with values of 82.4%, 47.1%, 43.93% and
40.9% respectively. The percentage moisture con-
tent was higher in the mushroom fromrice straw at
20% RBL (8.4%) followed by saw dust at 30% RBL
(7.9%), oil palm waste at 30% RBL (7.3%) and coir
fibreat 40% RBL (6.0%). The ash content obtained
inthemushroom from al the substrates showsno sig-
nificant differenceacrossthe RBL withinthesubstrates
used. The highest ash content (8.0%) wasfoundin
thosefrom coir fibre at 20% RBL. whilethelowest
(6.0%) wasfoundin 40% RBL of sawdust. Thecrude
fibre obtained showsno significant differencewithin
the mushrooms. Thehighest crudefibrewasfoundin
40% RBL acrossthefour substrateswiththeir values
ranging from 12.1to 12 7%.

Mineral elementscomposition of P. pulmonarius
cultivated on different substrates

TABLE 3 showstheminera € ement composition
of P.pulmonariusfrom different substratesat different
RBL. Theminera content of P. pulmonariusharvested
varied with substratesand RBL. P. pulmonariuswas
found to bericher in potassium followed by calcium
and Magnesiumwhile Manganesewastheleast. The
values of Potassium ranges from 2000mg/100g for
P.pulmonarius harvested at 0% RBL of rice straw to
3020mg/100g for those harvested at 10% RBL of rice
straw. Cal cium values obtained ranges from 230 mg/
100g for P.pulmonarius harvested at 30% RBL for
rice straw to 390mg/100g for those harvested at 10%
RBL of saw dugt. Theca cium content rangesfrom 230-
390mg/100g withtheleast value (230mg/g) frommush-
room cultivated at 30% RBL ricestraw and the highest
value (390mg/100g) from those at 10% RBL sawdust.
TheMg content of the mushroom obtained rangesfrom
97 to 267mg/100g in which the lowest was found at
0% RBL ricestraw and the highest valuewas obtained
for P. pulmonariusat 20% RBL of oil pam waste.

Thehighest Znvaueof 76.0mg/100g wasrecorded
for P. pulmonarius cultivated at 20% RBL of coir fi-
bre. Highest Na content (115mg/100g) in P.
pulmonariuscultivated on 20% RBL of rice straw and
theleast (37.5mg/100g) in40% RBL of oil pdmwaste.
Theiron content varied from 8.1to 12.4mg/100g with
the highest va uerecorded for the mushroom cultivated
with 10% RBL added to rice straw.

However, copper and Manganese had highest val-
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uesfor P pulmonariusgrownwith 10% ricebran added
toricestraw (12.9mg/100g) and 40% of ricebran added
to coir fibre (9.3mg/100g) respectively.

Growth analysisof P.pulmonarius

TABLE 5 showsthat P.pulmonariuswasharvested
up tofour timesinoil pdmwasteand sawdust and five

timesin coir fibreand rice straw. Themean Stipelength
(cm) per flush measured, rangesfrom 4.3-7.3cmwith
P.pulmonarius harvested from rice straw having the
highest mean stipelength at the second flush and those
from oil palm waste having theleast mean stipe at the
second flush. The total mean value ranges from
4.08+2.16 t0 6.68+0.39cm.

TABLE 2: Proximate composition of P.pulmonariuscultivated on different substratesat different ricebran level (%)

Pr oximatecomposition (%)

Substrates Ricebran Level (%) Fat Ash Moisture  Crudefibre  Protein  Carbohydrate

0 1.06* 7.0 4.64° 11.27° 28.86° 36.19°

10 1.14°  759° 5.21° 11.74° 28.74° 50.81%

Coirfibre 20 1.35°  7.29° 5.47° 12.66° 29.42% 63.34%
30 0.84° 7.99° 5.59° 12.52° 23.87° 80.63%

40 0.79° 6.08 6.04 12,742 22112 82.44%

0 1.03* 7.19° 5.19° 11.30° 26.61° 38.84°

_ 10 1.30°  7.36° 5.86° 11.78° 27.75° 41.02°
O\/I\I/thg] 20 183 723 6.87 12.30° 29.22° 43.12°
30 1.06°  7.46° 7.26™ 12.26° 23.79 43.93°

40 0.90® 6.03%® 6.42° 12.50° 21.61° 42.81°

0 1.00°  7.20° 5.30°7 11.02° 26.12° 39.44°

10 132 7.10° 6.00° 11.66° 27.87° 40.94°

Sawdust 20 2.09° 6.99° 6.70° 12.2¢° 29.03° 47.09°
30 112°  6.79° 7.90°? 12.38? 25.22° 22.2¢¢

40 1.00* 5098 6.98° 12.67° 21.29° 25.32°

0 1.03*  7.35° 5.63 11.622 24.84° 18.94°

10 1.44% 7.3 6.37° 11.942 26.64° 22.32°

Ricestraw 20 204  7.42%2 8.43° 12.03° 29.22° 40.88"
30 1228 750 8.28? 11.89° 22,78 28.50°

40 0.91°® 6.02% 6.24° 12.10° 21.42° 20.79"

Each value is the mean for three replicates. Mean carrying the same alphabet are not significantly different (Pd”0.05) using

DMRT

Mineral elementscomposition of P. pulmonarius
cultivated on different substrates

TABLE 3 showsthe minerd e ement composition
of P.pulmonariusfrom different substratesat different
RBL. Theminera content of P. pulmonariusharvested
varied with substratesand RBL.. P. pulmonariuswas
found to bericher in Potassium followed by Calcium
and Magnesium while Manganese wastheleast.

Thevauesof Potass um rangesfrom 2000mg/100g
for P.pulmonariusharvested at 0% RBL of ricestraw
to 3020mg/100g for those harvested at 10% RBL of
rice straw. Cal cium values obtained rangesfrom 230
mg/100g for P.pulmonarius harvested at 30% RBL

for rice straw to 390mg/100g for those harvested at
10% RBL of saw dust. Thecd cium content rangesfrom
230-390mg/100g with theleast value (230mg/g) from
mushroom cultivated at 30% RBL ricestraw and the
highest value (390mg/100g) from those at 10% RBL
sawdust. The Mg content of the mushroom obtai ned
rangesfrom 97 to 267mg/100g inwhichthelowest was
found at 0% RBL ricestraw and the highest valuewas
obtained for P. pulmonariusat 20% RBL of oil palm
waste.

Thehighest Znvaueof 76.0mg/100g wasrecorded
for P. pulmonarius cultivated at 20% RBL of coir fi-
bre. Highest Na content (115mg/100g) in P.
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pulmonariuscultivated on 20% RBL of rice straw and
theleast (37.5mg/100g) in40% RBL of oil pdmwaste.
Theiron content varied from 8.1to 12.4mg/100g with
thehighest va uerecorded for themushroom cultivated
with 10% RBL added to rice straw.

However, copper and Manganese had highest val-
uesfor P pulmonariusgrownwith 10% ricebran added
toricestraw (12.9mg/100g) and 40% of ricebran added

to coir fibre (9.3mg/100g) respectively.
Growth analysisof Ppulmonarius

TABLE 3 showsthat P.pulmonariuswas harvested
uptofour timesinoil pdmwaste and sawdust and five
timesin coir fibreand rice straw. Themean Stipelength
(cm) per flush measured, rangesfrom 4.3-7.3cmwith
P.pulmonarius harvested from rice straw having the
highest mean sti pelength at the second flush and those
fromoil pam waste having theleast mean stipe at the
second flush. The total mean value ranges from
4.08+2.16 to 6.68+0.39cm

TABLE 3: Effect of substrates, on stipelength per flush of
P.pulmonarius

The mean stipelength (cm)

Substrate  flushl flush2 flush3 flush4 flush5 Mg:rgi]SD
Coairfibre 64 71 57 62 6.3 6.34+0.46ab
Oilpdmwaste 58 43 51 52 4.08+2.16¢
Sawdust 60 53 68 71 5.04+2.68b
Ricestraw 62 73 64 72 63 6.68:0.49

Each value isthe mean for three replicates. M ean carrying the
same alphabet are not significantly different (Pd”0.05) using
DMRT, SD=Sandard Deviation

TABLE 4 showsthat mushroom produced from
rice straw had the highest mean valuesof pileusdiam-
eter (7.3cm) for second flush whileoil pdmwaste(with
four flushesonly) had thelowest mean pileus diameter
valueof 5.1cmfor third flush. Thetotal mean pileus
diameter ranges from 5.214+2.72 to 7.08+0.17cm.
Thereisa so significant (Pd<0.05) difference between
thetotal mean pileusdiametersper flush acrossthefour
substrates.

TABLE 5 showsthat P.pulmonariuscultivated on
rice straw and coir fibre hasthe highest mean mush-
room height of 9.3cm at second flusheswhile those
cultivated on oil palm waste hasthe least mushroom
height of 6.0cm at thefourth flush. Total mean mush-
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room height rangesfrom 5.18+2.72 to 8.86+0.39cm.
Thereissgnificant (Pd”0.05) difference in the total mean
height of P.pulmonarius produced from the four sub-
drates.

TABLE 4: Effect of substrates, on pileusdiameter per flush
of Ppulmonarius

Themeanpileusdiameter (cm)

Substrate flushl flush2 flush3 flush4 flush5 Total
Mean+SD
Cairfibre 7.2 6.9 6.7 7.1 6.8 6.94+0.19b
Oilpalmwaste 6.1 6.0 5.7 5.2 4.60+2.40d
Sawdust 6.1 7.0 6.8 6.1 5.21+£2.72¢
Ricestraw 7.0 7.3 6.8 7.1 7.2 7.08:0.17a

Each value isthe mean for three replicates. M ean carrying the
same alphabet are not significantly different (Pd”0.05) using
DMRT, SD=Sandard Deviation

TABLE 5: Effect of substrateson mushroom height per flush
of Ppulmonarius

Themeanmushr oomheight(cm)

Substrate  flushl flush2 flush3 flush4 flush5 TotalMean
Coirfibre 82 93 79 86 82 846+0.49ab
Oilpalmweste 7.4 6.4 6.1 6.0 5.18+2.72¢
Sawdust 8.1 8.2 8.4 9.2 - 6.78+3.53b
Ricestraw 8.2 9.3 9.0 8.7 9.1 8.86+0.39a

Each value isthe mean for three replicates. M ean carrying the
same alphabet are not significantly different (Pd”0.05) using
DMRT.

TABLE 6 : Effect of different substrates and different
concentration of ricebran onyield (weight/g)of Ppulmonarius

Substrate RiceBranL evel

0% 10% 20% 30% 40% MeanJv();ie;ht .
Coirfibre 8.22 16.16 19.20 13.21 9.17 66.36+10.01b
Oilpalmwaste 4.72 6.00 7.03 5.20 4.00 26.70+£8.53d
Sawdust 6.28 15.09 18.80 10.48 7.30 58.94+3.58¢
Ricestraw 13.61 23.74 25.72 15.63 14.65 93.33+£32.03a

Each valueisthe mean for three replicates. M ean carrying the
same alphabet are not significantly different (Pd”0.05) using
DMRT, SD= Sandard Deviation

Effect of substrates and rice bran level on
P.pulmonariusyield

TABLE 6 shows that rice straw had the highest
totd meanyiedfollowed by coir fibre, sawdust and ail
palm wastewith mean yield valuesof 93.33£32.02g,
66.36+10.1g, 58.94 £3.58g and 26.70+8.53g respec-
tively. Therewasd gnificant differencebetweentheyidds
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obtained from thefour substrates. At ricebran levels
20% RBL hasthehighest yield followed by 10% RBL
acrossthedifferent substrates.

J. EI

{ Lml

2 10 Y 40% RBL
Figurel: P. pulmonariusyield (g) asexibited by different
substratesatdifferent ricebran level (RBL)
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DISCUSSION

This study showsanegative correl ation between
the flavonoids and phenol content with theyield ob-
served, the higher the flavonoids and phenol s content
thelower theyidd. Observation madeby Chang®, have
shown that flavonoids protect plantsfrom different bi-
otic and abiotic stresses. Flavonoids have anti-inflam-
matory property?Y. Oil pamwastewith highest phenols
and flavonoids content had theleast yid d probably due
to high concentration of theflavonoid and phenol which
might beinhibitory to P.pulmonariusat such concen-
trations.

Highest tanninvaue(3.91mg/g) wasobtainedinail
palm wastefollowed by sawdust (1.83mg/g) withthe
least value 0.32mg/g recorded inricestraw. Thereis
a so anegative correl aion, the higher thetannin value,
thelower theyield obtained. Tannin has been reported
asantagonisticto gibberellin (agrowth promoter) in
plantsby Kim.[?2. If P. pulmonariusiscompared with
other plants, the bioaccumulation of tanninsmight be
responsiblefor thelower yiddin oil pdmwasteand the
saw dust.

The highest values of akaoids and saponins
(11.1mg/g and 0.90mg/g were obtained in saw dust
whiletheleast dkaloid va ue 3.0mg/gwasrecorded for
rice straw. Theleast value of saponins0.21mg/gwas
also recorded in rice straw. Saponins play important
rolein plant defence against phytopathogenicfungi, a-
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|elopathic activity and defence againgt insect and patho-
geng™d,

Highest oxdaevadue0.42mg/gwasobtainedin saw
dust. Rahman et al .Y reported that forage plants can
sometimesaccumul ate oxdateto apotentidly toxic con-
centration; thehigh concentration of oxaatein saw dust
might betoxicto P. pulmonarius hencethelow yidd.
Ricestraw withthehighest yield had theleast vauefor
al phytochemica componentsinvestigated.

Thevauesof protein obtained arehigher thanthose
reported by Jonathan et al > for some protein rich
foods such as green vegetabl es, cowpeaseeds (22.5%)
and limabeans (23.3%). Therefore, the observation
fromthissudyisinagreement withthefindingsof Méttila
et al . and Degreef et al [ who reported that mush-
room can be ranked as protein rich food for both hu-
mans and livestock and thus, can support the protein
need of the poor peasants and solve the problem of
malnutrition. The carbohydratevauesobtained inthe
mushroom from coir fibre might be asaresult of the
richnessin nutritional composition of the substrate.

The percentage moisture content agreeswith Bonatti
et al.® who reported that P. sajor-caju showed higher
moi sturewhen cultivated on rice straw, thisalso con-
formstothefindingsof other authorg®*that thepileus
contains more moisture than other parts of the mush-
room. The he moisture content present in mushroom
could beasaresult of havinglarger pileus, It dso might
beasaresult of water retaining ability of the substrate.
Thefat content for the mushroom from the four sub-
strateswasfound to berelatively low (ranging from
0.8% for coir fibreto 2.1% for sawdust). Thisagrees
with Chang and M shigeni, ' and Sadler,*® who re-
ported that Mushroomsarelow intotal fat content and
have ahigh proportion of polyunsaturated fatty acids.
Thelow fat content isan indication that mushroomsare
lowincholegteral.

Theash content conformsto the observation made
by Patil et al.’? who reported that the ash content ob-
tained from P. ostreatus cultivated on different ligno-
cellulosic agro-wastesranged between 5.9-6.7%. The
crudefibre obtained ishigher than the value obtained
by Oso0!*@ who reported that the value of crudefibre
obtained from P. tuber-regiumgrown on different sub-
stratesranged between 0.38 and 6.4%. Thisisin ac-
cordancewith Stanley™™! who reported that Pleurotus
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sp. hashigh protein content and fibre content which
facilitatesdigestionin man. Theresult obtained from
thetotal mean yield isan indication that all the sub-
strates used proved suitablefor mushroom production
thoughtheoil pdmwasteyiedldwaslow withricestraw
having the best performance. Thisissmilar tothestudy
of Obodai et al.? inwhichit was observed that rice
straw performed the best for P. ostreatus mushroom
cultivation when compared with bananaleaves, maize
stover, corn husks, rice husks and e ephant grass. The
yield performance by these substrates can be attrib-
uted to the presence of supplementssuchaslimeand
ricebranwhichaso play avitd roleinmushroom culti-
vaionby adingtheyidd of fruiting body. Limeisknown
to neutralizethe pH of the soil thereby makingit pos-
siblefor limeto neutraizethepH of different substrates
thusading themicroorganism activitiesonthesubstrate
and asaresult contributing to yield performance of the
fruiting bodies. Similar findings was recorded by
Jonathan et al."who addressed the effect of different
supplement ontheyield of P.floridainwhichitwas
discovered that supplement such aslimeand whest bran
contributed to thehigh yield of mushroomandasoaid
sporophore emergence. The yields recorded in the
mushroom produced wererdatively highandthisisan
indicationthat al the substrates used supported theyidd
of P. pulmonarius. Theyield obtained in saw dust was
lower thanthose of rice straw and coir fibreadso dueto
thefact that P.pulmonariushasto break downthelig-
nin content of thewood. It was a so observed that 20%
RBL had the best mean yield for the four substrates
followed by 10% RBL.

Result shows that 20% and 10% RBL were the
most suitablefor theproduction of P. pulmonariuswith
mean fresh weight of 74.03 and 73.38g respectively.
Thisindicatesthat 20% and 10% are the most appro-
priate levels of additivesto be added as supplement
aongwiththesubstrate. Thisisagreeswith Fasidi and
Kadiri® who reported that rice bran supported the best
myceliagrowthin mushroom cultivation. Thelow yield
recorded by oil pam wastedespitedifferent RBL might
be due to complex lipid present init. Thisasoisin
consonancewith thefindings of Lim(?¥ who reported
that oil palm waste may contain complex lipid which
may hinder easy assesof thefungusto simpler carbon
sources, thusreducing themycdiagrowth and yield.

—=> [ul| Paper

Ricestraw produced thehighest dry meanwhichis
in accordance with Obodai et al.[?>?% who reported
that rice straw appearsto bebest for P. ostreatus cul-
tivation when compared with bananaleaves, maize sto-
ver, corn husk, ricehusk and € ephant grass. Therewas
significant difference between thefour substrates but
therewas no significant difference between 10% and
20% RBL for dry Ppulmonarius. Theresultsaresimi-
lar to those obtained for fresh P.pulmonarius, indicat-
ingaclosere ationship betweenthefreshand dry yield.
Theresult of B.E obtained showsthat theyieldisa
function of B.E. thusmeaningthat B.E. isdependent on
yield. Thehighest valuesof B.E. obtainedinrice straw
and coir fibrecould beattributed to yield asboth were
foundto givethebest yield. At RBL, it could be de-
duced that the pleurotus made best use of the sub-
stratesat lower levelsof rice bran (0-20%). Thehigh-
est B.E. could have been dueto efficient and effective
utilization of substrates by P. pulmonarius. Shah et
al .3 evaluated 64.69% of B.E. for mushroom grown
on fermented sawdust. Obodai and Vowotor® also
obtained 50.93% of B.E. for P. ostreatus. Theregres-
sion eguation showing therel ationship between B.E.
and spent substratein Figure Lisanindication that P.
pulmonarius made good use of the substrate sincethe
R2wasfoundto be high R~0.60. Similar findingswas
observed by Jonathan et al.*® ontheefficacy of differ-
ent spawn typeson sawdust media, inwhichthe B.E.
wasstrongly and positively correlated with yield.
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