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Abstract

Thin study was cartied out (o colleet, identify and culture mushroom under laboratory
conditions. The myco- chemical, proximate and elemental analysis of the collected samples of
mushrooms  Onmiatomentosa,  Garnodermazonatum, — Lepiota  parasol,  Plurotus
ovater Plurotusoestratuy and - Garnodermaresinacieumwere  investigated.  Samples  were
collected from the wild i Lapai, Niger State, and were cleaned to remove any unwanted
materiale and atr dried until they become brittle, One edible mushroomPlurotusoestratus was
cultured. The result of myco- chemical, proximate and elemental analysis conductedrevealed
the presence of  Alkaloid and Cyanide in the five Mushrooms samples collected.
Ganodermazonatumhag the highest moisture content 13.89 which was significantly different
(P<0.05) from others. Ash content and crude fibre of the five Mushrooms were significantly
different from each other (P<0,05). The fat content which is the oil extract was low
withLepiota parasols having 548, Onniatomentosa (8.10), Garnodermazonatum (7.8).
Plurotus oyster (6.70) and G’cm?dcrmarcsinacwum (6.10). Plurotus oyster has the highest
content of potassium (2413.50mg/l), while the lowest was recorded inGanodermazonatum
with 1640.00mg/l. Ganodermazonatum is therefore recommended as alternative to meat since

its potassium rate and oil extract was low.
Keywords:Mushroom, Proximate analysis, Elemental analysis, Anti-nutrient,Culturing of

organisms known as fungi. The organism lack chlorophyll which
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for the wildlife. Mushroom ig t_he fleshy, spore bearing fruiting body of a fungus typically
produ.ced 'above ground , soil or on its food source. Mushroom like white button
Aga"’C“Sb’?SPO"HS can also be cultivated. To identify mushroom requires a basic
understandmg‘ C{f their microscopic structure, most are Basidiomycetes and gilled, In most
cases, the baSIdlocarp's are highly conspicuous, white to highly cdlourcd, stalked or sensible,
above the ground, epiphytic and sometimes underground. Mushrooms have notable place in
folklore throughout the world, and the tradition of many culture ancients, past and present.
Acgordmg to Ingolq (1973) earlier estimates of described fungi present about 90,000 species,
which has_been revised recently to a figure around 1.5 million (Monoharacharyeet al. 2005),
out of which only 50% have been characterised till date, because hardly 10% of them grow
anlﬁc1a}11y. As many as 2000 species of fungi are wildly used for human consumption (Chang
and .Mlles, 2004). However only a handful of them are grown commercially, many are
inedible and a few are highly poisonous such as Ammonitevirosa, Amnitapachycoleg,
Lepigtaclypeolariaee.t.c. (Kurtzman, 1997). The genus Pleurotuscomprises of over two dozen
species most of which are wood rotten saprophytic fungus, a few of family Ammenceae
(Zervakiset al. 2001). The edible fungus PleurotusQOestratus has been the representative of
oyster mushrooms, the most importantly commercially produced species (Eger and Eden,
2003 and Merinoet al. 2003). Mushrooms are important staple food in the diet of some
cultures, usually considered for their flavour, nutritional, medicinal and condiment value.
Research conducted suggests mushroom to be a nutritionally sound food that are of greater
value to vegetarians. Mattilaet al. (2001) reported that for thousands of years fructification of
higher fungi has been a source of food, and the first species obtained in this way was
Agaricusbiosporus (Lange) sing. The chemical composition of edible mushroom determines
their nutritional value and sensory properties, which differs according to species, and as well
varies as per the substratum, atmospheric conditions, age and part of the fructification (Shah
et al. 1997 and Manziet al. 2001). As a result of their taste, flavour, nutritional value and
unique texture, mushrooms are commonly used in home cooking and in catering. According
to Chang (1996) mushrooms have been successfully used as appetizers in marinated form, and
also as ingredient in soups, sauces, salads, stuffing and meat dishes. Mushrooms also contain
many mineral salts and vitamins, particularly of the B and some D groups (Mattilaer al.
2001). Mushrooms are also rich in mineral constituents, particularly potassium, phosphorus .
and magnesium with low amount of sodium (Dundaret al. 2009).The objective of this study is .
to collect, identify and culture mushroom in the laboratory of Department of Biol ] '

Sciences, Ibrahim BadamasiBabangida Uni-vemily, Lapai, Niger mm and m
todeterminethe proximate and myco — chemical composition of the mushrooms collected and
identified. e . i ap

v N et
2.0.Materials and Methods . - sl R

o

Study Area _
Lapai is the headquarter of
6" 30 E.It has an area of
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X ! izomorph, which carr
uprooted by lifting them up holding the tip but ﬁrml.y very c.lose tofrth}:: musll-ﬁ"obm :
some soil along with it. This is done to avoid damaging the tissue o .

Identification ) . .
Collected samples of mushroom were taken to the Department of Biological Sciences

Ibrahim BadamasiBabangida University, Lapai for identification with the aid of refereng,
guide.

Preservation of the samples :
The samples were preserved by air dried for some days and store'd in a transparent polythen
bags that are loosely tightened to allow for proper aeration according to Adedayo (2011).

Culturing of Mushroom R
The culturing of the mushroom was done under laboratory condition at Departm@nt of
Biological Sciences of Ibrahim BadamasiBabangida University, Lapai, Niger State, Nigeria.
The culturing medium was prepared using saw dust, rice bran and CaCOs, on the dry weight
basis of the substrate and was mixed thoroughly with water. The composition was as follows:-
60% Saw Dust, Rice Brain 30% and CaCO; 10%, and addition of spawn 10g. The medium
was filled into nylon bag. The bag was sealed and autoclave at 30 minutes, and allowed to
cool for 24 hours, and spawn was added. The medium was incubated to allow the growth of
mushroom for 21 days.

Proximate Analysis

The proximate analysis of the samples for moisture, ash and carbohydrate was determined as
described by AOAC (2005). Crude protein, Fibre and Fat content was determined by method
of Pearson (1976), while mineral contents were determined by atomic absorption
spectrometry, flame photometry and spectrophotometry according to the method of AOAC
(2003).The phytochemical analysis for the presence of cyanide and alkaloid was carried out
according to the method describe by Harbone (1973). The elemental analysis of Iron, calcium,

sodium, and potassium was done using the bulk scientific Atomic Absorbance
Spectrophotometer(AAS) Model USA.

Moisture Content Analysis

The samples were air dried for some days and stored in a transparent polythene ba gs that are
loosely tightened to allow for proper aeration according Adedayo(2011). The Sample
containers were dried in a hot - air oven at 105°C for 3 wutes and rwei.ghed 1.0e of
grounded sample of mushrooms were placed in ] Ty weig.hec.l %I‘he
mushroom samples in the containers w ﬂ 105°C | .three
hours. After three hours, the sa B gh:ld The

amples
lo&:iﬁ yeighl after drying for % Moisture
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Crude Protein Analysis

of dried o X

2C.3gS 04,d e Zr;d t\%/r c??e?ed Salnplés.Were weighed into the digestion tubes. 15 g Na;SOs, 1 g

2 . cnized boiling granules and 25 ml. of Conc. H,SO; was added to
Fhetube-. It was digested at about 400 °C until solution wasalmostcolourless (2 hrs for
inorganic material) and then at least a further 30 minutes. It was cooled down, 200 ml. of
aker as added.100 ml 0.1 N HCI was pipette into a 500 ml conical flask, 1 ml Conway's
indicator was added, and the flask placed under the condenser of the distillation apparatus,
ensuring t.ha_t 1hf3 condenser tip is immersed in the acid solution. (Volume of standardized HCI
used In dl_SUllaUOn may be varied according to the expected nitrogen content of the sample).
To the Kjeldahl tube containing the digested samples, 100 ml of 50% NaOH solution was
sl.owl).' addgd down the side of the Kjeldahl tube so that it formed a layer underneath the
dlgesFlo_n mixture. The digestion mixture was immediately transferred to the distilling bulb of
the dlStlllatl-On apparatus and corked. It was heated until all ammonia passed over into the
s.tandard acid. Approximately 150 ml. was collected. Excess standard HCI in distillate was
tltr'ated with NaOH standard solution until colour changed from purple to greenindicating end
point.
The.percentage nitrogen (wet weight basis) was calculated as follows:
% Nitrogen (wet) = (A-B) x 1.4007 x 100 / weight (g) of sample
Where:-
A =Vol. (ml.) Std. HCI x Normality of Std. HCl
B = Vol. (M1.) Std. NaOH x Normality of Std. NaOH
Calculate nitrogen content on dry basis (when moisture content is known) as follows:
% Nitrogen (dry) = % Nitrogen (wet) x 100/ (100 - % moisture)
Calculate the percentage protein (wet or dry basis) as follows:
% PROTEIN = % nitrogen x 6.25
Where, 6.25 is the protein-nitrogen conversion factor.

Crude Lipid Analysis
2g was weighed from the oven dried sample from moisture content determination into a
thimble (W1) and the weight of empty thimble (WO0). It was further dried in the oven for 5 h
at 100°C. Beakers used for fat determination were dried for about 1 h at 100°C and cooled in
a desiccator. The weights were taken and recorded (W 2).Thethimble containingthesample was
placed in a soxhlet unit connected to a condenser and a heating flask. About 400ml. of
petroleum ether was poured into the flask in the extraction unit. The heating mantle was set to

edlipid was

60°C and exiraction was carried out for 3 hrs.Thesolvent containing theext
poured into the dried beaker and evaporated in a stream of air at room temper
was no further weight loss. The beaker and extract was weighed (W3).
% Crude lipid = (W3 — W2) / weight (g) of sample X 100.

E
ad- it

Crude Fiber Analysis

1 g was weighed from the
1.25% sulphuric acid was
order to reduce the |
agent.It was boiled for
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weight. It was allowed to cool in a desiccator and then weighed. This weight (W2) representy
the crude fiber plus ash content in comparison to initial weight.

Calculate the percentage crude fiber:

% Crude fiber =(W2 - W1) x 100/ W1.

Nitrogen Free Extract (NFE) Analysis

% NFE = 100-(%CL+%CP+%ash+%CF+%Moisture)
Where: NFE = nitrogen free extract

CL = Crude Lipid

CP = Crude Protein

CF = Crude Fiber

Myco - Chemical Analysis

Myco - Chemical analysis for the presence of Cyanide and Alkaloid was carried out by th
method described by Harbone (1973).

Elemental Analysis

The elemental analysis of Iron, Calcium, Sodium and Potassium was determined using th

Bulk Scientific Atomic absorbance Spectrophotometer(AAS); Model:AccusysManufacutrer :
USA.

Statistical Analysis
The results of the nutrients obtained were analysed using non parametric test such as Mann-
Whiteney.

3.0.Results and Discussion

Table 1 shows different types of mushroom species collected from the sampling sites and the
activities going on at each of the sampling sites.

Tﬁlel:MmhaomSpmeoﬂectedﬁvmdtﬂauts‘nphgsiﬁ‘nLqﬁ,mﬁ ate.
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Table 2 shows that NFE had the highest value for all the proximate analysis and the lowest
was observed in the ash content. Plurotusovster had the highest value of 47.9940.54 in NFE
and the Io“"‘cst value of 4.19+0.04 in the ash content Lepiotaparasols had the highest value of
4.19;0.51 in NFE and the lowest value of 45.4240.26 in the ash contentQnuiatomentosa had
the highest value of 53.90+0.60 in NFE and the lowest value of 3.1810.58in the ash
contentGanodermaresinaceum had the highest value of 49.2240.19 in NFE and the lowest value
of 3.4240.62 in the ash contentGanodermazonarum had the highest value of 46.0440.67 in NFE
and the lowest value of 3.8940.895 in the ash content.

Table2: Proximate Analysis of Mushrooms collected from the sampling sites in Lapai,
~Niger State, Nigeria

Samples Moisture (%) | Ashcontent (%) | Crude protein (%) | Crude fibre (%) | Ol extract (%) NEE (%)
Plurotus oyster | 9.60+0.40° | 4.19+0.04% | 22.81+0.81° | 7.35+0.45° 6.58+0.12° | 47.9940.54°
Lepiota parasols | 11.48+0.02° | 4.1940.51¢ | 25.52£0.52° | 6.00£0.59° | 5.4340.00" | 45.42:+0.26"
Onniatomentosa | 7.28+0.65" | 3.18+0.58" | 18.52:+0.52" | 7.85:£0.45¢ | 7.66+0.51° 53.90+0,60"
Ganodernaresinaceun | 11.08£0.03 | 3.42£0.62 | 2420£0.73" | 4.65£0.15" | 6.00£0.10" | 49.2240.19°
Ganodermazonatum | 13.3120.59° | 3.89£0.895¢ | 22.10£0.65" | 5.3020.10° | 7.6540.15" | 46.04£0.67"

Mean with the same superscript along the same column are not significantly different
(P00.05).

Table 3 reveals that potassium had the highest value in all the samples af mushroom analysed
and calcium had the lowest value. Mushroom species Onniatomentosa recorded the
highest value of 2588.50+1.50 for Potassium and the least value recorded in species
164.50+0.50.Ganodermazonatum recorded the highest value for Iron and the least value of
Iron recorded in the species Plurotus oyster.The highest calcium value of 89.50+0.50 was
recorded by mushroom species Ganodermazonatum, while the least value was recorded in
Lepiota parasols (1.00+1.00).Elemental analysis of sodium
revealed the highest value inOnniatomentosa (700.50+0.50), while
the least value was recorded in mushroom species Plurotus oyster

(6.04=1.00). e

Table 3: Elemental analysis ofMushrooms collected from the sam
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Mean with the same superscript along the same column are not significantly different
(P110.05).

Table 4 shows the anti — nutrient analysis of the collected mushroom species. It indicates that
the alkaloid had the highest value, while Cyanide had the lowest value, while Cyanide had the
lowest value in all the sampled mushrooms. Onniatormentosa had the highest value of
alkaloid 16.12+ 0.22, while the lowest value was recorded in Plurotus oyster 3.55+ 0 . 5 5

In the analysis of Cyanide, the highest value was recorded in the species
Ganodermaresinaceum0.09+ 0 () 0, and the least value

recorded in the specie sLepiotaparasols (0.03+0.03).

Table 4: Anti — nutrient analysis of collected Mushroom species
Mushroom Species |A I kaloid Cyanid.e

Plurotus oyster|3.55+0.05°]0.06+0.035°
Lepiota parasols|5.29+0.08°|0.03+0.03"

Onniatomentosa 16.12+0.22°(0.06+0.00°¢

Ganodermaresinaceum 6.39+0.04Y|0.09+0.0 0

Ganodermazonatum 4 .17+0.04°" 0.04+x0.00°"

Mean with the same superscript along the same column are not significantly different
(PL10.05).

Result of cultured Mushroom (Plurotusoestratus)
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Plate 2: Stage 2 (Mycelium)
Plate 2 shows the appearance of Mycehum on 14%day of the culturing peniod, as indicated by

the arrows
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Plate 4: Stage 4 (Mushroom Stage) -l
Plate 4 indicates the appearance of full grown mushroom on the supplemented

the 22" day of the culturing as shown by arrow.

Six species of mushrooms were collected and identified during the study
sampling sites in Lapai environment; Plurutus oyster, Lep
tormentosa. Plurutusoestratus, Ganodermaresinaceum and Ganoderm
of the mushroom was shown in the plates 1 — 4, and revealed the
mushroom during the cultured period. Plate 1 is the preparation
emergence of mycelium, plate 3 revealed the emergence of the frui
and plate 4 indicates the appearance of the full grown mush: '
carried on the mushroom collected revealed high moisture con
mushroom is highly perishable.Although when harvested at ful
and almost leathery (Fasidi and Kadiri, 1994).High moisture
to microbial growth and enzyme activity.Lepido parasol m
content followed by Ganodermaresinaceum, and Omnia
content. The relatively high protein contents in these n
recorded by Fasidi and Kadiri (1994), and is a proof that
good for human consumption(Peter and Tolulope, :
study ranged from 3.18¢ — 4.19g. This differ | rom t
recorded ash content range of 5g — 13g per 10(
contents of the samples were fairly high ir
(Adedayo, 2011). a3

e
.I - The elemental aﬂﬂl}ﬁiﬂ@ih—ﬁl ve m

y

Scanned with CamScanner



IBB University, Lapai -« Development Journal of Science and Technology Research, Vol. 6. No.l, 2017

some wild edible mushroom m Nigena by Alector (1995). Potassium was found to be the
most abundant mineral present in all species of mushroom ranging from 186850 -~ 2588 .50 /
100g dry weight. The large amount of Potassium in these mushrooms may be due to the
absorption and accumulation of this elements required for metabolic reaction, and regulation
of water and salt balance among others. Anti - nutrient screening of these mushrooms revealed
the presence of Cyanide and alkaloids, which vary quantitatively from low to highly present.
I'is result 15 1n line with the previous work on mushroom by Kadri and Fasidi (1992). The
presence of alkaloids, according to Peter and Tolulope (2015) indicates that the mushroom
may have antibacterial activity, as explained by Idowu (2003) that alkaloids have antibacterial
actvity. The range of Cyamde recorded in the present study (0.06 - 0.09mg) was much lower
than those considered safe by FAO/WHO regulations. A safety limit of 10mg HCN equivalent
k' flour has been fixed by FAO/WHO (1991).

In conclusion, the fat content of mushrooms was observed to be low, which indicates that they
can be recommended as alternative to meat, especially for people on low fat dietary food. The
study of cultured mushroom show that sawdust and rice bran are potential substrate in
mushroom culturing. Also, since the mushrooms are presently collected from the wild,
cultivation on a large scale is recommended, and, also investigation of other nutritional
parameters should be carried out.
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