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ABSTRACT

A total number of twenty-six different wild mushrooms namely Agaricus
blazei, Agaricus sp, Coprinus africanus, Corilopsis occidentalis, Coriolus
vesicolor, Cymatoderma elegans, Daedalea sp, Daldinia concentrica,
Filoboletus gracilis, Fomes sp, Fomes noxius, Lactarius hygrophoroides,
Panus sp, Marasmius arborescens, Marasmius zenkeri, Panus fulvus,
Microporus xanthopus, Nothopanus hygrophanus, Polyporus sp,
Polyporus dermoporus, Schizophyllum sp, Termitomyces clypeatus,
Termitomyces globulus, Pleurotustuber-regium, Pogonomyces hydnoides
and Podoscyphabollenawere collected fromtypical tropical rainforestsin
Akoko area of Ondo state, Nigeria. Akoko land is an area, located in be-
tween 7°00°N and 8°00°N latitude and 5°30’E and 6°15’E longitude with a
wide range of ecosystems and species diversity. The criteria used in the
identification were habitat, morphological and physical characteristicssuch
as spore morphology, cap type, presence of veil, gills, presence of volva,
sizes of mushroom and colour of the sporophores Agaricus sp contained
the highest crude protein (37.09%) followed in order by Termitomyces
globulus (31.77%), Termitomyces clypeatus (19.82%) and Pleurotustuber-
regiun (12.14%). Other food materials found in significant quantities in
these mushroom are ethanol soluble sugars and mineral elements such as
Ca, K, P, Mg and Fe (P<0.05). The significance of these observationswere
discussed.
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INTRODUCTION

Mushrooms otherwiseknown as higher fungi are
natura gift which have not beentrapped adequatdly. In
Europe and someAsian countries, edible mushrooms
have been cultivated commercially and are used for
variouspurposesinfood and pharmaceutica industries™
3. Amongtherurd dwellersinNigerian villages, edible
mushrooms al so congtitute major source of food con-
dimentg*318. Thesegroup of fungi have also been re-

ported as good sources of medicinesby Nigeriantra-
ditiona doctord?*22, Mushroomsbeing saprophytes,
arenot photosyntheticin nature, thereforethey exhibit
heterotrophic modeof nutrition. In thekingdom fungi,
only two classes contained memberswith macroscopic
fruiting bodies. Theseare Basidiomycetesand few spe-
ciesof Ascomycetetes®®!. They usualy grow onrichly
humus soil or dead organic matter while somemay be
parasiticinnature. Higher fungi could aso utilizea most
al agro-industrid wastesas substrates. They could grow



NPAIJ, 7(3) 2011

Segun Gbolagade Jonathan and Olusegun Richard Adeoyo

129

on different types of cereal straw, wood wastes, cas-
savapeds, palm wastes, paper wastes, cotton wastes
etct 71819 Mycelia of mushrooms consist of fine,
thread-like hyphae, which grow massively throughthe
organicrich substratesin the habitat where they grow
(Jonathan et al). More than 2000 species of mush-
roomsexistinnaturebut, |essthan 50 speciesarewiddy
accepted as food"162324, According to Fasidi and
Kadiri*?, mushrooms contained about 9.73- 17.70%
dry matter, 6.25-22.06 % crude fibre, 8.60-17.23%
crude protein and 1.68-4.61% lipids. Different types
of studieshave been carried out on the chemical com-
position and nutritiona qualitiesof edible mushrooms
from different countries, particularly on Spanish™, Ital-
ian?223, |ndian and Nigerian>1+1214, Mushrooms
have been reported astherapeutic foods, useful in pre-
venting diseases such asbacterid infections, hyperten-
sion, hyperchol esterolemia and cancer®3171, A vast
number of mushroomshave beenidentified with apar-
ticular environment depending ontheclimatic condition
of that area. Someof these higher fungi havebeenfound
to be poisonouswhile some have of mushroomshave
been employed in food, pharmaceutical and other al-
liedindustried®+?, They havebeen utilized largely in
thebiodegradation of cdllulolytic materids. It wasthere-
forethe objective of the present study to collect, iden-
tify and determine useful qualities of wild mushrooms
fromAkokoArea, inthe South Western Nigeria.

MATERIALSAND METHODS

Samplecollection

Thetest higher fungi were collected from different
secondary forests within Akoko land (Ikare Akoko,
IboropaAkoko, OkaAkoko, ObaAkoko, IrunAkoko,
Ikaram Akoko, IsuaAkoko, and Epimi Akoko) using
the method described by of Jonathan!*®!. Thecollection
were done between May and September, 2009. The
collected sampleswere Agaricusblazei, Agaricus sp,
Coprinusafricanus, Corilopsisoccidentalis, Coriolus
vesicolor, Cymatoderma elegans, Daedalea sp,
Daldinia concentrica, Filoboletus gracilis, Fomes
sp, Fomes noxius, Lactraius hygrohoroides, Panus
sp, Marasmius arborescens, Marasmius zenkeri,
Panus fuvus, Microporus xanthopus, Nothopanus
hygrophanus, Polyporus sp, Polypor us der mopor us,
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Schizophyllum sp, Termitomyces clypeatus,
Termitomyces globulus, Pleurotus tuber-regium,
Pogonomyces hydnoides and Podoscypha bollena.
(Plates1-21). Themap of the collection sitesisrepre-
sented onFigure 1.

4

N L.ifj.,
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Sour ce: Ondo state surveysAkure, Nigeria (1998), Fifth
edition.
Figurel: Map of Ondo state showing Akoko area

Sampleidentification

Preliminary mushroom identification wasdone by
physical examination and spore print procedures
described by Zoberi?8. The confirmed identification
wasdoneus ng thedescriptive proceduresof Alexopolus
et ¥ and the compl eted i dentification wasdoneusing
the standard descriptions of Alofeet all™.

Chemical analyses

Out of the 26 species collected, 4 representative
species were analyzed nutritionally. These were
Pleurotus tuber-regium, Termitomyces clypeatus,
Termitomycesglobulusand Agaricus sp. Thesewere
sundried and milled. They weresubjected to proximate
compositionsusing themethod of AOAC®. Macronu-
trients and micronutrients contents of these funga
samplesweredetermined out using atomic absorption
spectrophotometer (Buck Scientific Atomic Absorp-
tion Spectrophotometer, 205 modd ) following the pro-
cedures of Bobek et al®
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Analysisof data

All theresultsin each treatment experimentswere
subjected to andysisof variance (ANOVA) using gen-
eral linear modd option SAS. Test of significancewas
determined by Duncan’s multiple range test at 0.5%
leve of probability

RESULTSAND DISCUSSION

Speciesof mushroomscollected for thisstudy were
Agaricus blazei, Agaricus sp, Coprinus
africanus,Corilopsis occidentalis, Coriolus
vesicolor, Cymatoderma elegans, Daedalea sp,
Daldinia concentrica, Filoboletus gracilis, Fomes
sp, Fomes noxius, Lactraius hygrohoroides, Panus
sp, Marasmius arborescens, Marasmius zenkeri,

Panus fulvus, Micropor us xanthopus, Nothopanus
hygrophanus, Polyporus sp, Polypor us dermopor us,
Schizophyllum sp, Termitomyces clypeatus,
Termitomyces globulus, Pleurotus tuber-regium,
Pogonomyces hydnoi des and Podoscypha bollena.
(Plates1-21; TABLE 1). Therewerehigh frequencies
and luxuriant growth of these mushroomsin Akoko
area of Ondo State, Nigeria. Akoko land isan area,
located in between 7°00°N and 8°00°N latitude and
5°30’E and 6°15’E longitude with a wide range of eco-
systemsand speciesdiversity (Figure1). Thecriteria
used in theidentification were habitat, morphol ogical
and physical characteristics such as spore print mor-
phology, cap type and sizes, stalk length presence of
vell, gills, presence of volva, sizesof mushroom and
colour of the sporophores.(TABLES 1 and 2).

TABLE 1: Habitat and mor phological char acteristicsof wildly collected Nigerian mushrooms

Code Habitat Codlor of fruiting body Sporeprint Scientific name
M1 Decayingwood Black Greenandovate Dal diniaconcertrica
M3  Buried decaying logof wood White creamand smoath Panus 9
M4  Decayingwood White Hyaline and rough Schi zophyl lumcommune
M5  Decayingwood White Hyaline and smoath Fomessp
M6  Leaf Litter Yellowish Yellowishand spherical Marasmiuszenkeri
M7  Decayinglog of wood Brownwith greenish covering  White and roundish Daedal easp
M8  Standing tree Brown White and smooth Fomesnoxius
M9  Ledf litter Brownwith creamy edge Hyaline and smooth Mar asmiusarbor escens
M10 Decayingwood Creany Creamy and smocth Pogonomyces hydnoi des
M11 Decayingwood White White and smooth Cymatoder ma elegans
M13 Termite nes White Hyaline and smoath Ter mitomycescl ypeatus
M14 Partialy buried wood Brown White and smooth Panus fulvus
M15 Decayinglog of wood Brown Hyalineand spherical  Nothopanushygr ophor us
M16 Decayingwood White White and smooth Podoscypha bolleana
M17 Soll Reddish Cream and smooth Lactari us hygr ophoroi des
M19 Roat of standingtree Brown White androundish Filobal etus gracilis
M21 Decayingstandingtree Lightgreen Black and smooth Palyporussp
M22 Decayingwood Brown hyaline and cylindrical ~ Corilops soccidentalis
M23 Humus il Brown Brownishand smooth  Agaricus bl azei
M24 L edf litter Lightpurple White and smooth Coprinus
M25 Log of wood Blackish brown Brownishand smooth  Microporusxanthopus
M26 Termitenes Whitish brown Hyalineand spherical  Termitomycesglobules
M27 Decayingwood Creany with greenish covering Cream and roundish Pal yporusdermoporus
M28 Decayingwood Creanmy Hyaline and rough Coriolus versicolor
M29 Decayingwood Creanmy White and sphei cal Pleurotustuber -regium
M30 Soail Brownish cap with whitedalk  White and smooth Agaricus
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TABLE 2: Physical characteristics of thewildly collected
Nigerian mushrooms

Sample Beforedrying Afte drying Seientific name
©de  cap[an] Salk[cm] Cap[cm] Salk[an]

M1 3.2 - 3 Daldinia mncentrica

M2 5.4 48 2.6 3.3 Panus sp

M3 1.7 - 1.2 Schizophyllum commune

M4 168 14.3 Fomes sp

M5 4.4 57 3.7 5.1 Mar asmius zenke'i

M6 5 - 4.6 Dadlalea

M7 7.9 - 7.0 Fomes noxius

M8 4.1 6 4.1 5.6 Mar agmius arbor esis

M9 23 - 20 Pogonomyces hydnoides

M 10 6 - 4.1 Cymatoder ma d egans

M11 5.9 88 5.5 8.2 Tea mitomyces clypeatus

M12 6.5 10.9 5 7.9 Panus fulws

M13 6.7 - 4.9 Nothopanus hygr ophor us

M 14 5.4 - 5 Podoscypha bol leana

M 15 3.4 35 3 3.2 L adar ius hygr ophoroi des

M 16 4.5 32 3 2.8 Filoboletus gracilis

M17 3.3 - 3.2 Polyporus

M 18 22 - 20.0 Cor ilopsis occidentalis

M 19 35 a7 3.1 4.4 Agaricus blazei

M 20 2.8 49 2.0 4 Coprinus

M21 8.1 - 8.1 Micropor us xanth opus

M22 5.4 98 3.8 8.8 Tea mitomyces globulus

M23 13 11.5 Polypo rus dermoporus

M 24 168 16.5 Coriolus versicol or

M 25 5.6 56 4.4 5 Pleur otus tub & -regium

M 26 5.4 13 4.1 12.3 Agaricus

Thehigh occurrence of these higher fungi may be
asaresult of availability of varietiesof dead wood, lit-
ter of dead plant materials on forest floor and farm-
lands, coupled with other favourabl eclimatic conditions
that could easily aid sporedissemination and germina-
tioni*1518 Their availability in Akoko land may also
belinked to theability of these mushroomsto metabo-
lizecdluloseandligninthat arepresent in different spe-
ciesof woodintypica thistropicd rainforest'819, Alofe
et al'¥, reported that mushrooms are the common
saprophyte found on decaying deadwood trunk. Some
of theseorganismscould aso parasitizetheliving trees
contributing totheir death(®?4,

Two mushrooms (Termitomyces clypeatus and
Termitomyces globulus, Plate 19) werefoundinthis
study to be associated with termite nests (TABLE 1).
Thegenus Termitomyces could bedifferentiated from
other agarics by the presence of pseudorhizaand it
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symbioticassodaionwithtermitenest. Thesporophores
of T.globuluswere collected in July 2010 during the
rainy season on the soil associated with termite nest.
Thepileushaslight orange colour with 8-12cmin di-
ameter. Initidly, it may have convex sructure. Thegills
attach directly tothe stipewhichiswhitein colour and
possessed notch at the point of attachment. Thestdkis
about 7-9cmlongand 1.3in diameter. Sporesarewhite,
smooth, thick waled; lipsoid and 5x 4um. The stalk is
having along root-like structure which projectsdown-
ward into the soil. Termitomycescleapatusfruitbodies
were collected under tree shade where they grow in
their largenumbers. Thismushroom wasa so foundto
be associated with termite nest. It could beidentified
by itssilky, greyish brown cap of about 8cmin diam-
eter. It hasadark coloured gills, freewhite stipewith
10cm long the spores are smooth, thick walled and
hyaline. The spore print was pinkishin colour

Wild mushroom speciescollected from different de-
caying wood were Corilopsisoccidentalis, (Plate 10)
Daedalea sp (Plate5), Daldinia concentrica (Plate 1),
Fomes sp, Fomesnoxius (Plate6), Coriolusvesicolor,
Cymatoderma elegans (Plate 9), Microporusxa-
nthopus (Platel8), Nothopanus hygropharus
(Platel?2), Polyporus sp (Platel6), Polyporus
dermoporus (Plate 20), Schizophyllum commune
(Plate 3), Pleurotus tuber-regium (plate 21),
Pogonomyces hydnoides (Plate 8) and Podoscypha
bollena (Platel3).

Corilopsis occidentalis belongs to the order
aphyllorophoraesand family polyporacea. Itisacom-
mon speci esfound on the dead wood in Akoko land.
Thefruitbodiesare coriaceous, corky and sessile. They
areusually flabelliform athough few collected sporo-
phoresarereniform. Pilusof thisfungusare usually
aplanate It possesses upward reflexed margin of 3-16
cm long and1-11cm wide. The upper surface of the
cap istomentosewith yellowish beige or ochraceous
brownin colour. It wasfound growingin abundanceon
the dead wood of Theobroma cacao and Terminalia
obovata. Spore print was hyaline. Daedalea sp also
belongs to the order aphyllorophorales and family
polyporacea. It could berecognised easly by daeddoid
hymenium. Filusissessi|eand sometimespenetratesinto
astemlikepoint of attachment. The carpophoresmay
bewhite when young, but the colour changesto brown
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on maturing. Daldinia cocentrica isoneof thecom-
mon speciesfound growing on the dead trunk of wood
inAkokoland. It belong to the classAscomycetes, or-
der xylaridesand family xylariaced?. Thecarpophores
usually open through the surface of the dead wood
which acted asasubstratum. It isaninteresting genusin
that it formslarge black hemispherical stromawitha
zoonateinner tissue. Thefruitbodiesor sromaappears
ashard hemispheral cushion upto4cmindiameter on
the dead trunk. The surface was somehow glossy. The
spore print was green. Fruit bodies of Pogonomyces
hydnoideswerefound growing on standing dead wood
of Samanea saman They have bracket-type of
fruitbodieswhichisusudly black incolour. The carpo-
phoresweresessi|e, aplanateand reinform. Pileuswas
3-15cmlong, 2-8cmwideand 0.5mmthick. Thespores
aresmooth and hyaline. Thishigher fungushave been
implicated in causing whitedecay of wood of Myrigtica
surinamensig%.

Polyporus dermoporus and other Polyporus sp
werefound on the bark of Trema orienalisand Ceiba
pentrada respectively. They wereidentified by thepres-
ence of little hollow tubeson thelower surface of the
cap. Thefruitbodiesareusualy pleurotoid or with cen-
tral stipe. Thestipeissolid and sessile. Thesporesare
usualy hyalineand cylindrica . Polyporusdermoporus
fruitbodiesareusualy white. Pilusis4-7cmwideand
1-5mm thick. The spore print was white. The other
Polyporusspisasolitary typewith onefruit body per
log. Thefruitbodiesdevel oped nthedry wood lyingon
the ground. The spores print was hyaline, smooth, el-
lipsoid and apiculate. Panus fulvus and the other
Panus sp werefound growing on partialy buried wood.
They may have variable characters but, they could be
easly identified with theaid of funnd shapecap. Spore
print of Panusfulvuswaswhite, cap between 2-11cm.
Thestipeisdarker than the cap and usua ly arisesfrom
pseudo sclerotium. Panus sp has cream spore print.
Thecharacteristicsused in classifying other wood in-
habiting fungi wererepresented on (TABLES 1 and 2).

Soil inhabiting species as obtained from these stud-
ies were Coprinus sp, Marasmius arborescens and
Marasmius zenkeri.M.arborescenswere found grow-
ingintheir largenumbersduring early rain (May). The
fruitbodiesweresmall and inconscipious. Thelight ye-
low sporophoresusudly grow together inclusters. The
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cap was between 1-1.8 cmin diameter. The stipeis
between 4-11cm long and the spore print washyaline.
M.zenkeri is abeautiful species collected on forest
floors of Akoko land. Cap was between 3-10cm di-
ameter. Stipeisbetween 12-17cm long with swollen
base. Sporeprint wasoff whiteor light yellow, cylindri-
cal and smooth. Coprinussp wasa so collected from
thesoil. Thegillsof thisfungususually deliquesceon
maturity. This specieswere found growing on forest
litters. Thecarpophoreswerefragile. Capwasconica
or bell shape. It wasabout 23-25cmin diameter. Spores
print wasdark brown or black (TABLES 1 and 2).

Figure 2 showsthe proximate compositionsof the
four wild ediblefungi andlyzed. Agaricussp contained
the highest protein content (37.09%) followed by
Termitomyces globulus (31.77%), Termitomyces
clypeatus (19.82%) and Pleurotus tuber-regiun
(12.14%). Theseresults could be compared with the
observations of other workers. Jose and Kayode?!,
reported that Ter mitomyces robustus contained 33%
protein, and Alector and Adetimirin® reported 33.8%
of proteinfor thissame mushroom. Gbolagaede et al'*®
recorded 28.1 and 34.1% for T.microcarpus and
T.globulusrespectively. Fasidi and Kadiri®*? also re-
ported the protein contents of 9.47-19.05%in various
Agaricus speciesana yzed from south western Nige-
ria. FromFigure 2, it was observed that Termitomyces
globulushad the highest crudefat valueof 2.97%fol-
lowed by T. clypeatus and Pleurotus tuber-regium
while Agaricus sp had theleast value (0.98%).

Engl
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B Termutomyees globulus
Plewrotus tuber-reguin

B Agaricus sp

Crude Dry
fiber  matter

Figure?2: Nutrient composition of some edible mushr ooms

Thisagreesfavorably with thereportsof Fasidi*!
and that of Gbolagade et al™ that mushrooms are
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virtually free of fat. No wonder they were recom-
mended as an ideal food for the obese and people
with high blood pressure?Y. With respect to ash con-
tent, T. globulus had the highest value (12.3%) fol-
lowed by Agaricus sp and Ter mitomyces clypeatus
whileP. tuber-regiumhad theleast value (8.31%). P.
tuber-regium had the highest crude fiber (17.92%)
followed by Agaricus sp and T. clypeatus while T.
globulushad theleast value (11.79%). Thedry mat-
ter content was high in Agaricus sp (16.45%) fol-
lowed by T. globulusand T. clypeatuswhilethe | east
dry matter value was found in P. tuber-regium
(10.74%). Similar observations were made for
\olvariella esculental™.

Results on Figure 3 show the values for the
macromineral compositions. Cal cium content was
highest in Pleurotustuber-regium (0.19%) followed
by Agaricus sp and T. globuluswhile T. Clypeatus
had the least value of 0.02%. Fasidi and Kadirit*4,
reported significant amount of calciuminwild edible
mushrooms. P. tuber-regium had highest magnesium
composition (1.5%) whileT. clypeatus had the | east
(0.08%). T. cypeatus had the highest potassium com-
position (0.29%) while P. tuber-regium had the | east
(0.18%). Phosphorus composition was highest in
Agaricus sp (0.92%) whileit wasleast in P. tuber-
regium (0.5%). Generally, there were low sodium
content in all the mushrooms analyzed. From Figure
4, Agaricus sp had the highest valueand T globulus
had theleast value of 0.01% while Pleurotus tuber-
regiumand T. clypeatus had thevalues of 0.052 and
0.023% respectively.

Figure 4 al so shows micromineral composition.
Iron content varied from P. tuber-regium with
0.050%to T. clypeatus with 0.01% Copper content

5 4 . -
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L h \ x .
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v

Plate1: Daldiniaconcentrica
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Plate2: Panussp
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ranged from P. tuber-regium (.026%) to Agaricus
sp (.017%). The zinc content in T. globulus, T.
clyeatus, Agaricus sp and P. tuber-regium were
0.38, 0.33, 0.28 and 0.14 % respectively. Also, T.
Clypeatushad the highest val ue of manganese (0.67%)
followed by P. tuber-regium (0.37%) and Agaricus
sp (0.22%) while T. globulus had the least manga-
nese content

348 7
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Figure3: Macromineralscontent of somewild ediblemush-
rooms
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Figure 4 : Micro minerals contents of some wild edible
mushrooms
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Plate6: Fomesnoxius

i ‘ -";1 i
Plate 10: Corilopsisoccidentalis

Plate 13: Podoscypha bolleana Plate14: Lactariushygrophoroides Plate 15: Filoboletusgracilis

Natural Products
A Indian Jourual



NPAIJ, 7(3) 2011

Segun Gbolagade Jonathan and Olusegun Richard Adeoyo

135

Plate 19: Termitomycesglobulus

CONCLUSION

Resultsof mineral compositions of thefour edible
mushrooms selected for these studiesclearly indicated
their potential asan article of food. Asit was observed
inthesestudies, protein value of thefour mushrooms
could comparefavourably with thosereported for other
vegetables. Ingenerd, theresultsof nutritionaly valu-
ablemineralsshowed that thefour edible mushrooms
speciesarerich sourcesof calcium, magnesium, iron,
potassium, manganese but low inlow in sodium, and
copper. Thisisin agreement with thereport of analysis
of some common mushroomsby other authorg?419,
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