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ABSTRACT

A survey was carried out to identify the edible lmasms in Enugu State, Nigeria. Mushrooms are lyigiriced
delicacies which require expertise for proper idication because of the enormous risks associakith
consumption of poisonous species. The survey abteeeseventeen (17) Local Government Areas (LGEnugu
State. Results showed that eight (8) edible mushsamamely Pleurotus tuber-regiusricularia auricula-judag
Lactarium triviralis, Russulla vesca, Termatomyogsmmiformis, Schizophyllum commune, Lentinus sgealus
and Tuberia sp. were commonly found in all the Ld8avernment Areas surveyed. Proximate and mineral
analyses of the mushrooms showed that they coptairin, carbohydrate, crude fibre, crude fat, astd moisture
in varying proportions. P. tuber-regium had thelinigt percentage of carbohydrate content (60.9 }fbllowed by
L. squarrosulus (49.4 +1.0) while the least wasmammiformis (37.6 +2.0). The highest percentageen was
obtained in T. mammiformis (38.4 + 2.0) followed ®ycommune (28.3 +1.0) while P. tuber-regium treelleast
(17.5 £ 1.0). The percentage crude fibre, crude datl ash were generally low. The mineral elemeeteaed
included potassium, calcium, magnesium, sodiumsgiarus, manganese, copper, iron, and zinc. Vamatiwere
observed in the concentrations of the major andomiglements in this study. Results of this study dearly
significant because of the information on mushraurtrients. This information will affect mushroorneamers’
choice given that mushrooms, egg, meat, milk anthgegumes have many of these components in common
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INTRODUCTION

Generally, mushrooms are the fruit bodies of furfgihe order Agaricales in the family Basidiomyset&he order
Agaricales comprise fungi whose fruiting bodies ammmonly called mushrooms or toadstools. But while
mushrooms refer to edible species toadstools taiempoisonous species. Morphologically, the twougsohave
very close resemblance and require expertise tingissh. The most popular typical example of arbled
mushroom is the genusgaricuswhile Amanitais the notorious example of a poisonous mushroedhhas caused
many deaths following wrong identification [4]. Evelosely related species of the same genus offer dh
chemical compositions with one being perfectly $afeconsumption and the other containing poisorahemicals.
For ages, mushrooms have been part of the norrmbihdiet serving as food supplements in varioutuces.
They are cultivated and/or hunted for consumptmmtfieir edibility and delicacy. People who colleastishrooms
for consumption are known as mycophagists [19] thet act of collecting them for consumption is knoas
mushroom hunting or simply "mushrooming". Nutritidly, Mushrooms are very rich in protein, carbolatdr
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minerals and vitamins [16]. Many species of mushre@re medicinal and contain all essential amindsaas well
as water-soluble vitamins and all the essentialenaits [8]. Many reports abound in Nigeria on the wd
mushrooms for the treatment of malnutrition in mfa diabetes, obesity, sterility, anemia, mumgeerf and protein
deficiency [3, 23, 15, 24P. tuber-regiums a common species in southern part of Nigeaiad it is useful in some
combinations to cure headache, stomach ailmeni,acwl fever [25]. Mushrooms are edible for mostpde, and
the larger species are a popular wild food wheeg titcur for instanc@ermitomyces titanicysvhich is the largest
mushroom in the world, found in West Africa and Zam

Despite the numerous nutritional qualities of mosims, it must be emphasized that many species shrmoms
contain deadly poisons and have caused numerotlssdddere are many folk traditions concerning dieéning
features of poisonous mushrooms. But there areenergl identifiers for poisonous mushrooms andugeof folk
traditions to try to identify edible mushrooms igraquent cause of mushroom poisoning [14]. Outhef many
thousands of mushroom species in the world, onlga@2 been associated with fatalities, and an iaddit52 have
been identified as containing significant toxinkeTmajority of mushroom poisonings do not leadeatt [13]. The
bulk of the lethal poisonings are due to the corgion of mushrooms in the group AMmanita phalloidesThe
application of folk knowledge from one geographieato another [9] is a major cause of food poisgrarising
from mushroom consumption. Mushrooms may be remdpoésonous by insecticide or herbicide spraysawnk
or reserves hence it is most advisable not to picgkhrooms in non-natural landscapes.

With all the nutritional qualities of edible mushbrus, it is interesting to remark that they are atdatively much

cheaper than many of the known food items thataiorgimilar nutrients. For instance, mushroomscpri¢ée less

priced than pork and chicken which are popular@nosources. Many mushrooms are high in fibre atiero
nutrients. This forms part of the justification fbiis study. To document the edible mushrooms ebigis to Enugu
State, Nigeria as well as determine their individuaritional values. Results of this study willvgiour people more
insight into the food values of our indigenous &ilmushrooms which are almost neglected as foodcesun

preference to exotic and most times more costlg ftems.

MATERIALS AND METHODS

Seventeen (17) Local Government Areas (LGAs) wereied in this survey of edible mushrooms in EnState

of Nigeria. Enugu State is located between Latitsitiend 6 N of the Equator and Longitud@ B of the Greenwich
Meridian. The survey was questionnaire-based anglaymd well structured questionnaires to obtainfulse
information from the local populace about mushroémtheir locality. Twenty (20) questionnaires weaamdomly
distributed in each LGA to men and women (mostlgmiers) resident in the LGA. The questionnaires were
designed to obtain all the vital information abthe edible mushrooms including local names, notrdl qualities
and characteristic features, uses and mythologyp&s of some of the edible mushrooms observetiarfields
were collected and taken to the laboratory at thelier Research Institute of Nigeria (RRIN), lyanomear Benin
City for identification.

NUTRITIONAL ANALYSIS:

Standard methods of analysis were employed to mi@terthe food composition of the edible mushroowitected
[6]. The nutrients determined were crude proteinde fibre, crude fat, carbohydrate, dry matteh, and moisture.
The mineral elements determined included, potassiahcium, magnesium, phosphorus, sodium, iron,gaaese,
copper and zinc. Moisture content was determinelddating 2g of each mushroom sample to a constaigihivin a
crucible in an oven at 106. Crude protein (% total nitrogen x 6.25) was tateed by the Kjeldahl method using
2g of each mushroom sample. Crude fat was obtdigezkhaustively extracting 5g of each mushroom darnmpa
Soxhlet apparatus using petroleum ether (boifinint 40-6GC) as the extractant. Ash was determined by the
incineration of 10g sample placed in a muffle fumat 556C for 6 hrs. Crude fibre was determined by digestin
2g of each mushroom sample with94, and NaOH and incinerating the residue in a mitfleace also at 55Q
for 6 hrs.

The contents of potassium, calcium, magnesium,usediphosphorus, iron, manganese, cupper and zime we
determined employing standard procedures [7, 2622]L Dried and ground edible mushroom sample®ws&ved
with a 2mm rubber sieve. Two grams (2g) of eachpamas weighed and subjected to dry ashing ineancl
porcelain crucible at 55Q in a muffle furnace. The resultant ash was digsbin 5ml of HNQ, HCL/H,O (1:2:3)
and heated gently on a hot plate until brown fudisappeared. To the remaining material in eachiliejcoml de-
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ionized water was added and heated until a colssidelution was obtained. The mineral solutionaahecrucible
was transferred into a 100ml volumetric flaskfittyation through a Whatman No. 42 filter papedahe volume
made up with de-ionized water. This solution wasdudor elemental analysis by Atomic Absorption
Spectrophometer (AAS). A 10cm-long cell was usedl @ncentration of each element in the sample alsiated
according to the percentage of dry matter. Phosphaontent of the digest was determined caloriedtyi
according to the method of Nahapetian and Bag$BR5).

RESULTS

Results of the survey showed that eight edible magh species were identified all together in theeséeen LGAs
of Enugu State, Nigeria. Responses to the questimsishowed that these mushrooms were common atheng
people who also consume them. These edible muslsregene identified a®leurotus tuber-regium, Auricularia
auricular, Lactarium triviralis, Russula vesca, T@tomyces mammiformis, Schizophyllum commune, Auenti
squarrosulusand Tuberiasp. (Table 1). During this survey, it was obsertheat the mushrooms grew in cultivated
or fallow farmlands (Plate ), termite hills, treenks, decaying bunches of male and female infisces of oil palm
trees, and decaying wood logs. Mushrooms were faguoding on enumerated habitats during the rairasses
(between May and October) when humidity is veryhhiBut in the course of this study, mushrooms sagR.
tuber-regiumandL. squarrosulusvere found on their hosts (usually decaying traaks) throughout the year.

The most frequently occurring mushrooms in thidgtwere found to bd. mammiformisA. auricular and P.
tuber-regiumin this order while the least in occurrence Watberia sp. (Table 1).P. tuber-regiumproduces big
round sclerotia or “under ground tubers” as welhasshrooms. Both the tuberous selerotia as wethashrooms
are edible. The sclerotia or storage tuber arellysioaind within the decaying tree trunks (usugblgim tree). The
sclerotia are round, dark-brown with milky whiteérior. S. communés one of the widely occurring mushrooms
found in all the LGAs of the State. It is oftenxyaand lobed with a rigid margin. It is slippery @hmoist with a
grayish-white colour growing up to 4cm in diametersquarrosulusvas found growing on dead tree trunks with a
milky cap and stem. It has a tough texture eveerafboking and can store for a long time after dying or
smoking. The other mushrooms namalyauricular, T. mammiformis, L. triviralisR. vescaand Tuberiasp. have
soft, freshy caps with gills and long stems.

Table I: Mean Percentage Frequency of Occurrence &dible Mushroom species in Seventeen Local Goverrant Areas of Enugu State,
Nigeria

Mushroom Species Mean (%) Frequency
of Occurrence
Pleurotus tuber-regium 20.742.01
Auricularia auricular 22.2+1.79
Lactarium triviralis 9.5+1.12
Russulla vesca 7.442.0

Termitomyces mammiforr 24.2+1.1.
Schizophyllum commu 10.3+1.2
Lentinus squarrosulus 3.7+0.78
Tuberiasp 2.1+0.28

Results of the proximate analysis of the edible masms showed that there was significant differgife0.05) in
the nutrient contents of the edible mushroom sgedie highest amount of carbohydrate was obtaired P.
tuber-regiumfollowed byL. squarrosulusandR. vescavhile T. mammiformisandS. communéiavethe least. With
regards to protein content, mammiformishas the highest whilB. tuber-regiumhas the lowest (Table Il). Crude
fibre was found to be highest in squarrosulusandL. triviralis and lowest inT. mammiformis andA. auricular.
The ether extract (crude fat) was found to be gdlyetow in all the mushroom samples while moistuvas
moderately high in all the mushrooms species apdlyz
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Plate I: Mushrooms (a) (Termitomyces sp.), (b)Russulla sp. Observed During Field Survey of Seventeen LGAS Enugu State, Nigeria

The result of macro (major) mineral compositionwsad that potassium and calcium contents were hitfreat
other macro elements in all the mushroom specialyzed. No significant difference was observed leevthe K
and Ca contents in this study<(R®.05) but significant difference was observed leetw K and other macro-
elements. Sodium (Na) and P had the lowest valuemécro mineral contents (Table Ill). For the raiautrients,
results showed that manganese and iron contents sigamificantly higher than that of copper (Tabig.IP. tuber-
regiumhad the highest content of manganese followed.sguarrosuluswhile S, communeand T. mammifromis
have the lowest contents. The highest value fom itontent was obtained ib. squarrosulusfollowed by A.
auricular. Copper and zinc contents were very low in allitheshroom species.

Table 1l: Nutrient Compositions (%) " of Eight Edible Mushrooms

Crude Crude Crude
Mushroom sp  Carbohydrate Protein fibre Fat Ash Moisture
P. tuber-regium60.93+1.23 17.4741.17 2.01+0.16 0.78+0.08 2.67+0.53 18.15+1.12
A.auricular  42.82+1.89 25.3742.05 1.77+0.11 1.12+0.18 1.82+0.48 27.10+1.21
L. triviralis 44.60+0.86 22.83+1.63 3.62+0.67 1.26+0.24 3.51+0.94 23.18+1.08
R. vesca 46.28+1.64 23.62+1.95 3.17+0.88 2.3520.3 2.66+0.16 21.92+1.19
T. mammiformi§7.64+2.18 38.35+2.13 1.34+0.71 1.1920.4 0.81+0.70 20.67+1.18
S.commune  37.69+2.12 28.26+1.12 2.18+0.23 1.18%0.4 1.08+0.12 29.61+1.81
L. squarrosulus49.43+1.11 26.23+1.78 4.53+0.12 0.8960.1 1.14+0.44 18.78+1.13
Tuberiasp. 39.12+2.37 20.53+1.87 2.72+0.21 20786 2.26x0.52 33.61+1.27
*Values are means of triplicates
Table: 1l Macro-Mineral Compositions (mg/100g) of Eight Edible Mushroom Species
Mushroom sp. Macro-minerals
K Ca Mg Na P

P. tuber-regiun3.16 5.26 2.62 0.81 0.74

A.auricular  3.78 5.81 1.94 0.93 0.43

L. triviralis 5.92 5.86 2.42 0.61 0.52

R. vesca 4.27 4.82 1.05 0.38 0.33

T. mammiformi$.6 4.66 2.94 0.45 0.47

S.commune 4.82 4.56 2.18 0.73 0.83

L. squarrosulus3.65 3.97 2.00 0.65 0.35

Tuberiasp. 3.51 3.28 1.74 0.42 0.28

Mean 4.34+0.3 4.78+0.3 2.11+0.1 0.62+0.1 0.49+0.1

Table IV: Micro-Mineral Compositions (mg/100g) of Hght Edible Mushroom Species

Mushroom sp. Micro-minerals
Mn Cu Fe Zn
P. tuber-regium 1.87 0.76 1.17 0.85
A. auricular 1.05 0.62 2.11 0.66
L. triviralis 0.91 0.87 2.06 0.78
T. mammiformis| 0.88 0.56 1.82 0.00
S. commune 0.75 0.65 1.67 0.62
L. squarrosulus 1.75 0.75 2.2 0.89
R. vesca 1.12 0.79 1.17 0.00
Tuberiasp. 1.04 0.82 1.22 0.37
Mean 1.77+0.2| 0.70+0.1] 1.68+0.2 0.52+0.1
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DISCUSSION

Results of this study have revealed that many ediblshrooms abound in Enugu State of Nigeria thowglgiven
much attention as a source of food by the inhatstafhese mushroom species were found to occuiffereht
environments. Some like. tuber-regiumandL. squarrosulugrew on decaying tree trunks such as palm tredksru
or buried in the decaying palm trunks. mammiformisusually occurred on or around anthills. Some grew o
farmlands, forest floors etc. Mushrooms have beponted to be edible for most people, and thatarger species
are a popular wild food where they occur. The largeushroom in the world;ermitomyces titanicus known to
be native to West Africa and Zambia, with a caghéag about 1 metre (3ft). These fungi grow on 'bshwhich
are excreta from the termites, dominated by tougbdy fragments [12, 1].

Apart from P. tuber-regiumwhich was found in many of the Local Governmeneds surveyed through all the
seasons, other mushrooms usually occurred onlngluhe rainy season (April-October). The speciféciqgd of
occurrence of these edible mushrooms, howeveerdiff-or instanceluberiasp. was observed in this study with
the early rains (April-June) while some others wienend at the peak of the rainy season (July-OctpbRoughly
150,000 types of mushrooms have been reportedeirUti [1]. For purposes of identification, it is asked that
multiple sources of identification be used for ititmg mushrooms. The mushrooms are in seasohenuK at
different times. For instancégaricus macrosporugJuly-Oct), Boletussp. (June-Dec), common puffball (July-
Nov) andRussullasp. (Aug-Nov). Availability of mushroom is stropgielated to weather conditions. Humidity
plays a vital role in the occurrence and growtimofshrooms and most of the edible mushrooms encaahie this
study were found growing on moist substrates. Edeile et al (2009) had reported that mushrooms require
moderate rainfall and pH range of 3-10 for theowvagth. They also reported that mushrooms are fonrateas with
temperature range of 4D. This is in agreement with the observation o$ ttudy because mushrooms were only
found in cool areas in all the places surveyed.

Results of the proximate (nutrient) analysis of masms in this study showed that they contain raglality
carbohydrate and an appreciable amount of proteirde fibre, crude fat and ash. This finding showet edible
mushrooms compared favourably with those reportmdnfiost legumes. Mushrooms are often grouped with
vegetables and provide many of the nutritionallaites of vegetables as well as attributes morenconty found is
meat, beans or grains. Dietary mushrooms are a gmade of vitamin B, vitamin D [17] and the esgdminerals,
selenium, copper and potassium. Mushrooms arenavaliories, fat-free, cholesterol-free, gluten-feee very low

in sodium.

The highest amount of protein in this study wasawi#d in T. mammiformis followed by S. commune, L.
squarrosulusandA. auricular, in this order. Both carbohydrate and moisture eotst were generally high in all the
edible mushrooms studied This result differed friora findings of Ezeibekwet al. (2009) who reported more
protein in P. tuber-regiumthan in T. mammiformisand A. auricular. The high contents of carbohydrate and
moisture suggest that great care must be takerughrmom handling and preservation because thebechigtents
would increase mushroom susceptibility to fungal acterial infections. Results of mineral compositshowed
that edible mushrooms were rich sources of minetaments. This result agrees with the reports otrsd
researchers [10, 18, 2]. The importance of mindralsur diet cannot be over emphasized giverr tt@és in
metabolic reactions, rigid bone formation and osrgafation among others.

In conclusion, this study has clearly shown thablednushrooms have great potentials in supplemerikie protein
and mineral deficiency prevalent in developing owdi in general and Nigeria in particular with harge
population. It is hereby recommended that governraeall levels should find a way of sponsoringaaHeavers
into mushroom farming and so make more protein atheér food supplements available to the ever irsinga
population. This way too, government would havenbs@ving the problem of unemployment at the same.t
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