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ABSTRACT
The objective of this study is to determine the effect of mutagens on the proximate
composition of cultivated mushroom. Pleurotus pulmonarius spawns were treated
with mutagens and cultivated on some straws for few weeks under controlled
environmental conditions. After harvest, the effect of mutagens on the mushroom
proximate composition was investigated. Results of proximate analysis showed
that P. pulmonarius cultivated on sorghum straw had the highest protein content
of 31.66%, highest crude fibre (13.09%), and the least carbohydrate (32.18%) when
tested with ultraviolet light (UV) for 10 minutes. Treatment with Hydroxylamine
hydrochloride (HA) showed higher protein and fibre contents when compared to
the control but lower to that obtained with UV treatment. The fibre content recorded
in P. pulmonarius cultivated on bamboo straws was 9.52% followed by sorghum
straws which had 8.13%. The study proved that Ultraviolet radiation and
Hydroxylamine hydrochloride could be used to improve the protein and fibre of
cultivated Pleurotus pulmonarius
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INTRODUCTION
Mushroom cultivation is an eco

friendly activity as it utilizes the wastes
from agriculture, poultry, brewery etc.
(some of which litter and sometimes
pollute our environment) and in turn
produces fruit bodies with excellent and

unique nutritional and medicinal
attributes (Ahlawat and Sagar 2009).
Mushroom cultivation refers to the
intentional and directed production of
mushrooms, substituting wild collection
in the fields and forests with a harvest in
defined conditions of growing, resulting
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in strict quality control, food safety
without risk of consumption of poison-
ous or toxic species, and with guarantees
on the benefits generated by these fungi
(Zied et al., 2011).

Mushroom is considered to be a
complete health food with unique nutri-
tional and medicinal value suitable for
all age groups (Chang and Miles, 2004).
They are regarded as natural medicine
because the polysaccharides of their cell
wall stimulate the formation of antibod-
ies in human bodies (Zhanxi and Zhana-
hua, 1997; Akinmusire et al., 2011).
They can also serve as a good source of
income to individuals and countries that
cultivate them for commercial purposes
(Akinmusire  et al., 2011). Cultivation
of mushroom is therefore very important
in regard to how important it is to man,
animals and the environment.

Mutation has been used to improve
many food crops. Similar to crops,
mutation has been recognized as an
effective breeding tool for both parasitic
fungi and edible mushrooms (Bahram
et al., 2014). It has long been exploited
in Crop breeding programs in order to
improve both quality and productivity,
but only little effort has been made to
ascertain the nutritional advantages in
such improved crops and mushrooms
(Animasaun  et al., 2014). Various
researchers have reported mutants with
high yield coupled with high protein
contents. The successful utilization of

hydroxylamine to generate genetic var-
iability in plant breeding has been
reported in cowpea (Mensah and
Akomeah 1992), rice (Mensah  et al.,
2003), and soybean (Mensah  et al.,
2013). The general objective of this
study is to find means to improve culti-
vated mushrooms, and hence, determine
the effect of mutagens on the proximate
composition of mushroom.

MATERIALS AND METODS
Preparation of chemical mutagens

The induction of chemical mutation
was achieved by using hydroxylamine
hydrochloride (HA) (Mensah  et al.,
2013). Different concentrations of
hydroxylamine hydrochloride
(0(control),    10 mM, 30 mM and 50
mM) were prepared in plastic beakers
with distilled water by dissolving accu-
rately weighed 0.65 g, 1.95 g and 3.25
g of NH2OH.HCl into 100 ml of distilled
water respectively.

Regeneration of spawn and treatment
with mutagens

Spawn purchased from Federal Insti-
tute of Industrial Research, Oshodi
(FIIRO) was regenerated using the
method described by Sánchez,
(2010).Sorghum grains were parboiled
in water bath for 10-15 minutes in the
ratio of 1:1 (Sorghum grains: water) and
mixed with 4% (w/w) CaCO3. Sorghum
grains were then packed in transparent
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bottles (75cl in volume) with cover and
sterilized in an autoclave at 121oC for
30 minutes. After sterilization, thirty
(ten for each concentration) of the
packed grains were treated with HA by
aseptically taking 5 mls of HA with a
micropipette and discharging it over the
grains. Another thirty bowls (ten for
each exposure time) were also treated
with UV light by exposing the bowls to
UV light. After which the bowls were
inoculated under aseptic conditions with
actively growing mycelium of P. pulmo-
narius spawn and incubated (at 27±2oC)
for mycelial growth without any light
for 10 15 days until the mycelium fully
covered the grains.

Cultivation of P. pulmonarius
The straws were chopped into small

pieces of 2-4 cm, steeped in water over-
night to moisten it and excess water was
drained off using muslin cloth (Johanne,
2001). Calcium Carbonate (1%) and
Calcium Sulphate (2%) were thoroughly
mixed with the straws and the straws
were packed in polythene bags and
labelled. Each bag was filled with 100 g
moistened substrate with moisture
content maintained at 85% relative
humidity. Plastic rings were then placed
on top of each bag with the top of the
bags pulled out through the plastic neck,
folded down on plastic rings and tie with
rubber bands. Holes of two diameters
were made at the centre of the substrates

by introducing a pointed head stick
through plastic neck of bags to the
bottom and bags were then plugged with
cotton wool. After this the substrates
were steam sterilized at 121◦C and 15
psi for an hour in an Autoclave (Med-
field medical England, Model YX-
280A).

Inoculation and Incubation
The substrate bags were allowed to

cool in an inoculating chamber where
inoculation of the substrates with spawn
was carried out. This was followed by
incubation where the bags were packed
in covered aluminium bowls and kept in
dark room for mycelial ramification of
the various substrates. Doors and the
windows of the growth room were shut
while floor was watered twice daily
from the day of inoculation, to maintain
the humidity of the room. The substrates
were often visually checked for abnor-
mal mycelia growth. When fully rami-
fied, the substrates were exposed and
watered daily.

Mushroom Sample Preparation
The fruit bodies were harvested at the

matured stage (5 days) and oven dried
at 55◦C using Searchtech Model DHG
heating and drying oven. It was subse-
quently pulverized using a Blender and
kept dry in labelled polythene bags until
needed.
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Determination of Proximate Compo-
sition

Protein, fat, fibre, ash, and total
carbohydrates were determined with the
procedure recommended by AOAC
(2012).

RESULTS
Table 1-5 reflect the effects of the

mutagens on proximate composition of
the mushroom. The  Proximate analysis
in Table 1 showed that  P. pulmonarius
cultivated on sorghum straw had the
highest protein content of 31.66%,
highest crude fibre (13.09%), and the
least carbohydrate (32.18%) when
treated with ultraviolet radiation for 10
minutes. Proximate composition of the
mushroom cultivated on rice straw
shown in Table 2 revealed that treatment
with UV light for 2 minutes gave lower
protein content (22.37%) when com-
pared to the control (22.50%) while
other treatment resulted in higher protein
content. The fibre content increased for
all treatment with the two mutagens at
all concentrations. Treatment of  P.
pulmonarius cultivated on Corn straw,
Bamboo straw and sugarcane straw with
ultraviolet light and hydroxylamine
hydrochloride at all concentrations used
resulted in higher protein contents.

The comparative study of the mush-
room proximate analysis without treat-
ment revealed that P. pulmonarius
cultivated on sorghum straw has the

highest protein content (26.45%) fol-
lowed by corn straw (25.32%), rice
straw (22.50%), bamboo straws
(19.11%) and sugarcane straw (18.28).
Highest fibre content was recorded in P.
pulmonarius cultivated on bamboo
straws (9.52%) followed by sorghum
straws (8.13%), rice straw (7.79%), corn
straws (7.78%) and the least from sug-
arcane straw (6.95%). The mushroom
harvested from the five substrates con-
tained low amount of fat ranging from
1.98% (bamboo straw) to 2.65% (sugar-
cane straw).

Proximate analysis showed that p.
pulmonarius cultivated on sorghum
straw had the highest protein content of
31.66%, highest crude fibre (13.09%),
and the least carbohydrate (32.18%)
when treated with ultraviolet radiation
for 10 minutes. Treatment with HA
showed higher protein content and fibre
content  when compared with the control
but lower to that obtained with UV light
treatment. Percentage Proximate compo-
sitions of the mushroom cultivated on
the five substrates (treated and
untreated) are also shown.  Figure 2 and
3 also show comparative study of the
protein and fibre contents (the two most
important parameters) of the harvested
mushroom.

DISCUSSION
It was observed that the mushrooms

are generally lower calorific food which
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Figure 1: Proximate composition of the dried P. pulmonarius cultivated on the five
substrates without treatment
Keys: RCS = Rice straw,   CRS = Corn straw,   BBS = Bamboo straw,
 SGS = Sorghum straw,  SCS = sugarcane straw

Figure 2: Effect of ultraviolent radiation and Hydroxylamine hydrochloride on the
Fibre content of dried P. pulmonarius cultivated on the five substrates.

RCS= Rice straw     CRS= Corn straw     BBS= Bamboo straw
SGS= Sorghum straw       SCS= sugarcane straw      UV= ultraviolet radiation
HA=Hydroxylamine hydrochloride
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is great for a cholesterol free diet.  The
high protein percentage in the mush-
room shows that it can be a great protein
source in human's diet, and the fibre
contents indicated that mushrooms are
also efficient assisting the digestion
process and healthy functioning of
bowel system (Sharad, 2011).

In the proximate analysis, UV light
exposure raised the protein and fibre
content more than those treated with
HA. These results are in line with
Majolagbe et al., (2013) who reported
an increase in total protein of Lentinus-
subnudus treated with ultraviolet radia-
tion. The mushroom harvested from the

five substrates contained low amount of
fat ranging from 1.98% (bamboo straw)
to 2.65% (sugarcane straw). These
results showed that the mushrooms are
generally lower calorific food which is
great for a cholesterol free diet.
(Majolagbe et al., 2013). Variation in
proximate composition of Pleurotus
cultivated on rice, sorghum, sugarcane,
corn and bamboo straws has been
recorded by earlier researchers. For
example, Ponmurugan et al., (2007)
recorded higher protein content in rice
straw, followed by sugarcane molasses
and the least in sorghum straw. How-
ever, in this study, highest protein

Figure 3: Effect of ultraviolent radiation and Hydroxylamine hydrochloride on the protein
content of dried P. pulmonarius cultivated on the five substrates

RCS= Rice straw       CRS= Corn straw       BBS= Bamboo straw
  SGS=Sorghum straw   SCS= sugarcane straw   UV=ultraviolet radiation
HA=Hydroxylamine hydrochloride
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content was recorded in Sorghum straw
followed by corn straw, rice straw,
bamboo straw and sugarcane straw.
These variations may be due to different
cultivation techniques and condition,
different chemical compositions of the
straws. Differences in the straws compo-
sition may be due to different location
of the substrates, stage of maturity of the
plants before harvest or the use of ferti-
lizer or additives in enhancing plants
growth.

CONCLUSION
The findings revealed that both muta-

gens utilized in the work resulted in
higher protein and fibre contents of the
mushroom. All concentrations of ultra-
violet light applied in this study pro-
duced higher crude protein and fat with
respect to control. Therefore, ultraviolet
light and hydroxylamine hydrochloride
can be applied to improve the nutritional
composition of P. pulmonarius.
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