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ABSTRACT

Effect of storage time on chemical compositions of Pleurotus ostreatus
and Pleurotus pulmonarius (two cultivated oyster mushrooms from Nige-
ria) were investigated. These two edible fungi were analysed for crude
protein, crude fibre, crude fat, ash content, moisture content, dry matter
and mineral elements (Na, K, P, Ca, Mg, Fe, Cu and Mn)at Oday (fresh
samples),35,70,105 and 140 days. The resultsreflected higher percentage
of these nutrients in the fresh fungal samples with P. ostreatus and P.
pulmonarius having 31.40 and 28.65% crude protein respectively in their
fresh samples. Thesevalueshowever reduced drastically to 25.60 and 24.10
% in P. ostreatus and P. pulmonarius respectively after 140days of storage
.Similar trends were observed in the two mushrooms for al other food
components except for moisture contents. The best mineral element in the
fresh samples of the two mushroomswas magnesium with 7.41 mg/g (in P.
ostreatus) and 6.91 mg/g (in P. pulmonarius). These values reduced sig-
nificantly asthe storage timeincreases (P<0.05).Potassium, calcium, phos-
phorus and sodium were also found at significant quantities in both fresh
and stored mushroom samples. Similarly, micro-elements such as Fe, Cu
and Mn were detected at appreciable quantities in both fresh and stored
fungal samples. The implications of these findings were discussed.
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INTRODUCTION

Pleurotusostreatusand P. pulmonariusareamong
the speciesof cultivated ediblemushroomsin many re-
gionsof theworld . They belong to the phylum basidi-
omycetes, order agaricales and family
tricholomatacead®*d. Whengrowing naturdly inthewild
or cultivated onartificidly prepared subdrates, they usu-
ally possess oyster shaped cap. Hence, they are com-
monly referredto asoyster mushrooms, dongwith other

ediblePleurotus species*#, They are decomposers of
wood and other agro- industrial wastes. Naturaly, they
can be found growing in tropical and subtropical
ranforests, and can beartificidly cultivated on different
substratesd?®34, Mushroom growers prefer cultivating
oyster mushroomsthan other speciesbecause of their
flexiblenutritiond and environmenta requirements.
Oyster mushrooms are produced at a rate of
900,000 tonnes per year with Chinaa one producing
about 800,000 tonnes per year*, Edible mushrooms
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arehighly nutritious, having nutrientsalmost twicethat
of any other vegetables or fruitgY. They are consid-
ered as healthy food asthey arelow in calories, fat
and cholesterol,but rich in protein, carbohydrate, fi-
bers, vitaminsand mineral € ement(?224, Rashad et al(*d
suggested that one of the significant factorsthat de-
terminethe nutrient contents of cultivated mushrooms
isthetypeof substratesused for their cultivation. The
textureand flavour of ediblemushrooms’ sporophores
make them appealing but far morethan thisistheir
nutrient compositiong?,

Edible mushroomsdo not only serveasdelicacies
for human consumption alone, but also used as
‘neutriceuticals’ that is food that could be used in the
treatment of some ailments. Fruiting bodies of
Pleurotus speciesmay contain various kinds of sub-
stancesthat are highly valued asmedicines, flavouring
and perfumeg®17,

Several studiesthat have been carried out in the
past by different scientistson thenutritiona properties
of P. ostreatus and P. pulmonarius were focused
mainly on thefresh mushrooms sporophores. There-
fore, thispresent investigationswere aimed of deter-
mining proximate and minera eementscomposition of
both fresh and stored samples of P. ostreatus and P.
pulmonariusover aperiod of 140days.

MATERIALSAND METHODS

Collection of mushroom samples

Fresh samplesof two oyster mushrooms(Pleurotus
ostreatus and Pleurotus pulmonariuswere col lected
fromtwo different locationsin Ibadan, Oyo State, Ni-
geria. Carpophores of Pleurotus ostreatus were ob-
tained fromthemushroom unit, Zartech Farm, Ringroad,
Ibadan, Nigeria, whilethat of Pleurotuspulmonarius
were harvested from the growing spawn at the Plant
Physiology and Biochemistry Laboratory, University of
Ibadan, Ibadan, Nigeria.

Processing of the samples

Thefreshmushroom samples (100g) wereandysed
immediately after collection, except for the portion for
storage. Therest of the sampl es(weighing 600g) were
dried for 7 days at 42°C on a sterilized sheet of alu-
miniumfoil. Each of the sampleswas|ater separated

into threedifferent equal parts and each samplestored
in asterile polyethylene bagsfor 35, 70,105 and 140
daysing dean aerated laboratory cupboard. Thismethod
of storagewas selected because, itisthecommon way
of storing mushroomsamong Nigerianrura dwellers,
that areexposed to naturd vegetation, inwhich severa
speciesof wild mushroomsgrow.

TABLE 1: Proximate analysis of Pleurotus ostreatus and
Pleurotus pulmonarius samplesat different storagetime

Nutrients Fresh d:;?/s d;?/s dlgfs (;L:;?s
Pleurotus ostreatus
Crude protein (%) 31.40*° 28.68° 27.50° 26.83° 25.60°
Crude fibre (%) 06.82% 06.10° 05.73° 05.23° 04.66°
Crude fat (%) 00.12* 00.11”° 00.11° 00.10° 00.10°
Ash content (%) 03.11% 02.48° 02.45° 02.38° 02.33%¢
Moisturecontent (%)  85.80° 14.92° 12.85° 11.74% 10.67°
Dry matter (%) 14.20° 85.08" 87.15° 88.26° 89.33°
Pleurotus pulmonarius
Crude protein (%) 2865 25.61° 2540° 24.55° 24.10°
Crude fibre (%) 06.12% 05.72° 05.71° 05.21° 05.10°
Crude fat (%) 00.12*® 00.11°° 00.10° 00.10° 00.10°
Ash content (%) 03.41% 02.36" 02.31° 02.23° 02.20°
Moisture content (%) 87.76° 16.42° 14.68° 13.67% 12.07°
Dry matter (%) 12.24° 8358 85.32° 87.06° 88.11°

Means (n=3) having the same superscript letter (s) across the
row are not significantly different by Duncan’s multiple range
test at 5% level of probability

Nutrient analysis

Theproximate composition determined werecrude
protein (CP), crudefibre (CF), crudefat (CFT), ash
content (AC), moisture content (MC) and dry matter
(DM).The moisture contents and dry matter val ues of
different mushroom sampleswere determined by sub-
tracting thefina weight fromtheinitial weight after dry-
ing the samplesinthehot air oven at 80°C for 24 hrs.
Thevaueobtained for thewater lossformed themois-
ture content whilethe val ue derived after theremoval
of water by drying of the samplesisregarded asdry
meatter. Crude protein wasdetermined using theroutine
semi-micro Kjeldahl procedure?. Crudefibresand ash
contents were determined using fat free extraction
thimble technique and muffle furnace respectivelyi?".
Theminera sandyzed on the mushroom sampleswere
sodium, potassium, phosphorus, calcium, magnesium,
iron, copper and manganese. They werequantified us-
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ingdigita flame photometer and atomi c absorption spec-
trophotometer . Theminera € ement andyseswerecar-
ried out at the central laboratoriesof Institute of Agri-
culture, Researchand Training IAR & T), Ibadanusing
the method described by Latiff et al.,[?.

TABLE 2 : Mineral elements composition of Pleurotus
ostreatus and Pleurotus pulmonarius at different storage
periods

Mineral Elements  Fresh d?;f/s dZi?/S dlzgyss dlzf)?s
Pleurotus ostreatus
Sodium (mg/g) 035 033 0.30° 0219 0.20%°
Potassium (mg/g) 3822 377 266° 2619 260
Phosphorus (mg/g) 032* 028 022 021 0.20°
Calcium (mg/g) 2347 2.20%¢ 2220¢ 22199 220°
Magnesium (mg/g) 741 627° 594 570° 541°
Pleurotus pulmonarius
Sodium (mg/g) 0.27* 0.20°° 0.19° 0.16° 0.15°
Potassium (mg/g) 326° 284 241° 2350 231°
Phosphorus (mg/g) 026* 020" 018 017° 0.16°
Calcium (mg/g) 2297 228% 225" 224> 221°
Magnesium (mg/g) 691* 593 591° 591° 591°

Means (n=3) having the same superscript letter (s) across the
row are not significantly byDuncan’s multiple range test at 5%
level of praobability.

Satistical analysis

Theexperiment cons sted of acompletely random-
ized design with threereplicatesfor each of thefive
treatments. Thedatagenerated from thesestudieswere
andyzed gtatigtically using oneway andysisof variance
(ANOVA) using SPSSfor windows. Significancedif-
ferenceswere separated using Duncan’s multiple range
tests (DMRT) at 5% level of probability™.

RESULTSAND DISCUSSION

TABLE 1 showstheresultsof proximate composi-
tionsof Pleurotus ostreatus and P.pulmonariusover
different storage periods. In both mushrooms, the
amountsof nutrientsinthefresh fruitbodiesweremore
thanthat of the stored samples. Generdly, thenutrients
inthesetwo ediblefungi decreased asthe storagetime
increases. In fresh (Oday), 35, 70, 105 and 140-days
samples, the crudeprotein valuesin P. ostreatuswere
31.40, 28.68, 27.50, 26.83 and 25.60% respectively
whilein P. pulmonarius, the protein contents were
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28.65,25.61, 25.40,24.55 and 24.10% respectively for
0,35, 70, 105 and 140-days samples. It wasreported
by Ragunathan et al [ that thefruit bodies of Pleurotus
species have arange of 26.6% to 34.1% protein con-
tents. Theva ues obtained for thetwo species studied
fdlswithintherangeobtained by theseresearchers. The
best nutrient in both mushrooms sampleswasfoundto
becrudeprotein (TABLE 1).Thesefindingsaresimilar
to those obtained by Kadiril*” (for Chlorophyllum
molybditis); Jonathan et al'*¥ (for Phallusindusiatus)
and Fasidi and Kadiri™? (for \blvariella esculenta).

The crudefibre content in P. ostreatus decreased
from 6.82% to 4.66% as the storage time increases
whilein P. pulmonariusthe decrease wasfrom 6.12
t0 5.1% respectively with storage (TABLE 1). Thecdll
wallsof higher fungi have beenimplicated to contain
sgnificant crudefibrebut notin greeter quantity aspro-
tein*213, |tspresencein mushroomshasbeen reported
by other authors. The crude fibre range obtained by
Bonatti et al.l was between 9.41% and 9.86% for
fresh sampleof P. ostreatusand 7.6% and 9.6%for P.
pulmonarius, whichisdightly higher thanthevalue
obtained in the present study. Thedifference obtained
may be connected to nutritional compositionsof differ-
ent substratesused for their cultivation

The crude fat content in fresh P. ostreatus was
0.12%.Thisvaluedecreased to 0.10 after140 days of
storage. In P. pulmonarius, similar observation was
obtained (TABLE 1). Fatisaninggnificant part of mush-
room nutrientsbeing presentinavery low quantity irre-
spective of the nature and type of substrates used for
their cultivation*>1629, | ikewise, nutritional analysis
carried out by some scientists on Pleurotus species
had shownthat oyster mushroomscontained |ow amount
of fat*®%!, Thelow level of fat in edible mushrooms
have madethem ideal food for the obsessand people
with high blood pressurg 11,

The ash content of fresh (0 day) 35, 70, 105 and
140-days samples were 3.11, 2.84,2.45, 2.38 and
2.33% respectively whilein P. pulmonarius, thevaue
reduced from 3.40to 2.20% after 140 days of storage
(TABLE 1). Similar observation was made by
Caglarirmak® for P. pulmonarius, but the value ob-
tained (1.13%) by thisresearcher wasfar lower than
that obtained for P. pulmonarius samplesused inthe
present study. The difference may be dueto the sub-
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stratesused for cultivation, variety of theoyster mush-
rooms used and, theenvironmental factorg2151,

The moisture content of fresh (Oday) P. ostreatus
samplewas86.6%. Thisvauereducedto 13.51, 11.20,
10.37 and 9.91% respectively after 35, 70,105 and
140daysof storage(TABLE 1). Similarly, freshsample
of P. pulmonarius had 89.13% moisture content. This
value reduced to 14.3, 11.30, 10.94 and 9.89% re-
spectively after 35, 70,105 and 140days of storage
(TABLE 1). Theseresultsare in agreement with re-
portsof other authorsthat mushroomsgenerally com-
priseof highamount of moisturé“>8. Oneof themgjor
contributing factorsto the high percentage of moisture
infreshmushroomsistheahility of themicro-organdles
intheir protoplasm and cell wall to hold water.

Infresh (Oday), 35, 70, 105 and 140-days stored
mushroom samples, the amount of sodium in P.
ostreatuswere 0.35, 0.33, 0.30, 0.21and 0.20g/100g
respectively whilein P. pulmonarius, the valuesre-
duced from 0.27g/100g (fresh samples) to 0.15g/100g
after 140 days. Likewise, phosphorus content reduced
in P. ostreatusfrom 0.329/100g in the fresh samplesto
0.20g/100g in 140 days old samples. While in P.
pulmonarius, 0.26g/100g wasrecorded for thefresh
sampleswhich reduced significantly to 0.16¢g/100g af -
ter 140 daysof storage (TABLE 2). Sodium and phos-
phorus have also been detected in moderate level in
Pleurotus tuber-regium¥

The content of potassium in fresh P. ostreatus
samplewas 3.82¢9/100g whilethisvaluereduced sig-
nificantly to 2.60g/100g after 140 days of
storage.Likewise, in P.pulmonarius, 3.26 g/100g of
potassium were detected in fresh samples, but these
valuesreduced to 2.31g/100g after 140 days(TABLE
2). Theamountsstated werelower than what wasfound
intheliteratures>?. Thevariationsin nutrient values
may be dueto substratesused for local cultivation of
these mushrooms?.,

The amount of Ca in fresh samples of P.
pulmonarius reduced from 2.29g/100g to 2.21g/100g
after 140dayswhilein P. ostreatus, it reduced from
2.34g9/100g infresh samplesto 2.20g/100g in 140day
old samples. Similar trendswere observed in thetwo
mushroomsfor magnesium and phosphorus.Thecal-
cium composition in the two studied mushroomsin
these studies were more than that of Chang et al.l®!,
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but fall within the range reported by Ragunathan et
al.[?, Likewise, the magnesium content were more
than therange given by Chang et al. (1981) and far
lessthan Ragunathan et al .. The differences may
also beliked to the nutrient compositions of the sub-
strates used for growing.

Theiron level of P. pulmonarius (ranging from
126p/g to 155u/g) as reported by Sivrikaya et al.*¥is
far morethan theamount obtained from P. pulmonarius
used inthiswork. The same observation applied for
copper (10u/gto 14p/g). Ragunathan et al [ reported
iron compositionsof between 5.1mg/gand 10mg/gin
P. pulmonariuswhichwasdightly higher thantheleve
of iron in P. pulmonarius employed in thisstudy. In
another report on P. ostreatus, both the copper and
iron arecontained inavery low concentration ranging
from 0.003mg/kg to 0.03mg/kg for copper and
0.001mg/kg to 0.042mg/kg for iron®3. Thisvaluesare
far lesser to the level of these micronutrientsin P.
ostreatus samplesused for the present work. Thedif-
ferencein vauesobserved by different authorsmay be
attributed to the nutrient compositions of the substrates
and thevariant of fungus used.

TABLE 3: Heavy metalsconcentration in fresh and stored
Pleurotusostreatus and Pleurotus pulmonarius samples

Heavy metals Fresn dz?/s d;?/s dlgis dlg;/)s
Pleurotus ostreatus
Iron (mg/kg) 454° 451° 4.42° 4.22° 4.02°
Copper (mg/kg) 4.46>° 4.46° 4.22° 379" 3.41°
Manganese mg/kg) 6.58 6.50° 6.40° 5.62° 5.21°
Pleurotus pulmonarius
Iron (mg/kg) 458 451° 4.48° 4.46° 4.42°
Copper (mg/kg) 448 4.44° 421° 4.01° 4.00°
Manganese (mg/kg) 6.92° 6.40° 6.31° 6.28° 6.22°

Means (n=3) having the same superscript letter (s) across the
row are not significantly different by Duncan’s multiple range
test at 5% level of probability.

TheMn content in fresh samplesP. ostreatusde-
creased from 6.58mg/kg to5.21mg/kg after 140 days
of storagewhilein P. pulmonariusit decreased from
6.92mg/kg in fresh samplesto 6.22mg/kgin 140 day
old samples(TABLE 3). Thelevel of manganeseinP.
pulmonariuswas similar with the amount recorded
by Sivrikayaet al. (2002) but level of manganesein
P. ostreatus was higher than what Yildiz et al .*3 ob-
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served. Mushrooms generally are capabl e of accu-
mulating heavy metds, trandocatingthemintotherr fruit
bodies. Therefore, heavy metal concentrationsin mush-
rooms are seen to be considerably higher than those
inagricultura crop plants, vegetablesand fruitg®2. With
theability of mushroom to accumulate metals, severa
potentially toxic metal sareaccumul ated, but Pleurotus
speci es are among some cultivated mushrooms hav-
inglow heavy metal content that could betol erated by
humang®2. Thetoxicity level of heavy metal in culti-
vated mushrooms can bereduced through initial sub-
drateandyss; and avoiding substrates containing high
content of heavy metals.

Theresaultsof thisstudiesreflected that P. ostreatus
and P. pulmonariusare highly nutritious having greater
amount of protein, reasonableamount of fibre, very low
fat content, moderate ash content, minimal quantitiesof
sodium and phosphorus, good amount of potassium,
cacium and magnesium, and moderate proportions of
iron, copper and manganese.

Likewiseit wasobserved from theresultsthat stor-
age over along period may reducethenutritiona val-
uesof P. ostreatusand P. pulmonarius. Therefore, as
aconsumer delight, consumption of fresh edible mush-
room should be encouraged. In comparison, P.
ostreatusis more nutritiousthan P. pulmonarius.
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