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ABSTRACT

Different strains of Pleurotus ostreatus were cultivated on different agro-cellulosic wastes viz. cotton waste, wheat
straw and paddy straw to determine the effect of these agro wastes on biological efficiency, carbohydrate and mineral
contents including Na, K, Ca, Cu, Zn and Fe. Maximum biological efficiency was recorded on P. ostreatus (grey strain,
134.4%) and (white strain, 113.7%) on wheat straw. P. sajor-caju showed maximum biological efficiency (195.9%) on
wheat straw. Maximum amount of Na was found (0.18g/100g) on P. ostreatus (grey strain) and K was found on P.
sajor-caju (4.58g/100g) cultivated on paddy straw followed by wheat straw and cotton waste. P. ostreatus (white
strain) cultivated on paddy straw showed maximum amount of Cu (0.0009g/100g) while maximum amount of Zn was
found (0.017g/100g) on P. ostreatus (white strain). Maximum amount of Fe was found (0.008g/100g) on P. sajor-caju
cultivated on cotton waste. P. sajor-caju cultivated on cotton waste showed significantly highest carbohydrate

(0.079g/100g).
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INTRODUCTION

Pleurotus species (Jacq.Fr) are widely cultivated
throughout the world especially in Asia and Europe
because of their low cost and simple production
technology. They have high production and biological
efficiency (Mane et al., 2007).Pleurotus species are rich
in carbohydrate minerals (high in P, K, Ca, Fe, folic acid
and low in Na), fibers and contents as compared to other
foods. They are also a rich source of essential and non-
essential amino acids such as lysine which is low in
cereals (Ali et al, 2007; Caglarirmak, 2007). Pleurotus
specie has also very strong medicinal value especially in
healing of three man killing diseases like cancer, heart
disease and AIDS. Clinically these mushrooms have been
used for treatment of fatigue, coughing, asthma,
indigestion, neurosis, viral diseases, HIV, gout,
tuberculosis, jaundice and antitumor. Pleurotus species is
also an important diet for the patients of hypertension

because they have high Na to P ratio (Agrahar-Murugkar
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& Subbulakshmi, 2005; Danny et al, 2004).Pleurotus
species have ability to grow efficiently in a variable
range of temperature conditions (15-30°C), so they can
ideally be cultivated throughout the whole year in
different agro-ecological zones in tropical countries
including Pakistan. Due to increased nutritive value and
low cost of production Pleurotus species have gain
importance throughout the world as an extra agri-
bussiness. These species have gained status followed by
Agaricus bisporus especially P. ostreatus and P. sajorcaju.
(Khan, 2009). Owing to efficient lignin degraders,
Pleurotus species can be grown on different agro-
cellulosic wastes (Jandaik & Goyal, 1995). Nutritional
status of Pleurotus sajor-caju resembles very much with
Pleurotus osteratus, except the fact that it has higher
carbohydrate contents and more essential amino acids
(Sangitrao, 2000). The present study was aimed to
access the carbohydrates and minerals analysis of
Pleurotus ostreatus (white & gray strain) and Pleurotus
sajor-caju with various agro-cellulosic wastes including
cotton waste, wheat straw and paddy straw. Moreover
the biological and production efficiency of three
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substrates in relation to nutrient enrichment and yield
improvement was also compared.

MATERIALS AND METHODS

Substrate Preparation: Substrates viz. cotton waste,
paddy straw and wheat straw were collected from
agricultural farm and wetted thoroughly followed by
stacking on the floor. Lime was used to adjust the pH of
the substrates. Three Oyster spp. P. ostreatus (white
strain), P. ostreatus (grey strain) and P. sajor-caju were
used for effective cultivation.

Sterilization: Bags containing fermented substrates
were sterilized in a 220 liter drum at 70°C for one
hour. Heating and maintenance of temperature was
carried out by providing continuous flame using
commercial gas burner.

Spawning of bags: Prepared spawn of three oyster
mushroom strains i.e. P. ostreatus (grey strain, white
strain) and P. sajor-caju were obtained from Mushroom
Laboratory, Department of Plant Pathology, University
of Agriculture, Faisalabad. Spawning was done by
inoculating the bags with 5 g of pure spawn. These bags
were incubated for spawn running under complete
darkness at room temperature. Data was recorded on
100% (full growth) of spawn completion in days of
substrate bags.

Humidity & Temperature: The bags were kept in the
growing room where the humidity and temperature
around 25°C and 80-90%
respectively. Moisture requirements of the bags were
accomplished by sprinkling water on them thrice a day
using sprinkler. Humidifier was used to control the

were maintained

temperature of the growth room.

Ventilation: Sufficient light and ventilation was
maintained for 20 days. Exhaust fan, operated 3-4 times
was used for air flush to retain oxygen requirements
during mushroom fructification.

Harvesting: Polythene bags were tear-off following the
spawn run. Mycelial growth was recorded on all three
substrates i.e. cotton waste, wheat straw and paddy
straw. Formation of fruit bodies was evident within 3-4
days after removal of polythene bags. The beds were
maintained up to the harvest of the third flush,
completed in 35 days after spawning. A small layer of
substrate was scrapped off from all the side of the beds
after each harvest.

Yield and biological efficiency: In order to calculate
biological and production efficiency of strains, the
water contents of substrates at inoculation and at the
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end of incubation were measured. Biological and
production efficiency was calculated by following
formulas.

Fresh weight of mushroom harvested

BE (%)= - -
Substrate dry content before inoculation

Production efficiency: Production efficiency of
different strains was calculated by the following

formula:

PE (%)= Fresh weight of mushroom harvested
’ "~ Substrate dry matter contents before croping

Determination of mineral contents: The mineral
contents including Na, K, Ca, Fe, Cu and Zn in all three
oyster mushrooms cultivated on different substrates
were  determined using Atomic  Absorption
Spectrophotometer using wet digestion. One gram of
sample was digested with 10ml of nitric acid:
perchloric acid (7:3) mixtures at temperature up to
180-2000C till transparent contents was obtained. The
contents were diluted to a volume of 100ml with
double distilled water. Concentration of mineral
contents was be determined by running the diluted
samples through Atomic Absorption
Spectrophotometry using air acetylene flame.
Determination of Carbohydrate contents: The
carbohydrate contents of all three mushroom species
cultivated on different substrates were determined by
High Performance Liquid Chromatography (HPLC)
method determined by AOAC (1990).

RESULTS AND DISCUSSION:

Average yield of all flushes:

Data recorded on average yield of all flushes of three
mushroom species cultivated on different agro
cellulosic wastes including cotton waste, paddy straw
and wheat straw revealed that the maximum average
yield of all flushes were taken by P. Sajor-caju (35.2gm)
on wheat straw while minimum no. of days for average
yield of all flushes were recorded (16gm) in wheat
straw. P. ostreatus (white strain) showed maximum
average yield of all flushes in (20.4 gm) on wheat straw
While, P. ostreatus (gray strain) showed maximum
average yield of all flushes in (24.26 gm) on Cotton
waste and wheat straw as well. P. ostreatus (white and
gray stains) give minimum yield on paddy straw. The
overall performance of P. Ostreatus (gray strain) was
the best on all three substrates in this. The best result
found in reference to average yield was found in P. sajor-
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caju cultivated on wheat straw. The results were found
in lined with Ali et al.,2007;Dundar et al,2008 and
Fanadzoet al., 2010.

Biological efficiency: Biological efficiency of
mushrooms gives a best response estimate of economic
importance output. Maximum biological efficiency (B.E)
was noted on P. sajor-caju (195.9%) on wheat straw
while minimum biological efficiency (B.E) was recorded
(97.7%) on cotton waste. P ostreatus (white strain)
showed maximum biological efficiency (113.7) on
wheat straw. Biological efficiency on P. ostreatus on
paddy straw (128.3) was more than on cotton waste
(121.3). P. ostreatus (gray strain) showed maximum
biological efficiency (134.4%) on wheat straw and
minimum (121.3%) on cotton waste. Same results on
biological efficiency of different strains of Oyster
mushrooms were recorded by Omoangheet al,, 2009;
Sangitrao 2000 and Taniguchi et al., (2005).
Production efficiency: = Maximum  production
efficiency was recorded with P. Sajor-caju (113.7%)
cultivated on wheat straw while minimum production
efficiency was recorded (80%) on cotton waste. P.
ostreatus (white strain) showed maximum production

—— P ostreatus (White strain)

—&— P, oslreatus (Gray strain) 35.2
—&— P sajur caju
19.5 21.1
24.2
24.2
il 20.5
16 17.2 22.4

Cotton waste Paddy straw Wheat straw

Fig. 1: Comparison of mean values of average yield of

all flushes of different substrates.

—— P ostreatus (White strain)
—&— P ostreatus (Gray strain)
—&— P sajur caju

1070 1137

BE.D = —m

134.4

128.3

121.3

977 132.0 193.9

— v
Cotton waste Paddy straw Wheat straw

Fig. 3: Comparison of mean values of production
efficiency of different substrates.
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Cotton waste

efficiency (113.7%) on wheat straw. P. ostreatus (grays
strain) showed maximum production efficiency (134.8
and 134.4%) on Cotton waste and wheat straw with a
slight difference. The results were found in line with
Kattan and Salama 1996; Pandey et al,2008 and
Saghiret al.,1998.

Estimation of amount of Na (g/100g): Regarding
nutritional status of Oyster mushroom amount of
different minerals is considered as the most significant.
Sodium (Na) is one of the mineral that plays an
important role in determination of mineral value and
nutritional status of Oyster mushroom. Maximum
amount of Na found of (0.18g/100g) in P. ostreatus (gray
strain) cultivated on paddy straw among all examined
samples. While the minimum amount of Na (0.13) was
found in P. ostreatus (white strain) cultivated on cotton
waste. Similar minimum results were found in P.
ostreatus (gray strain) P. ostreatus (white strain) and P.
sajor-caju. Maximum amount of Na was found with all
three mushroom species cultivated on paddy straw. The
results found in this section are in line with Jafarpouret
al, 2010; Dundaret al., 2009; Mattila et al., 2001 and
Manzi et al., 1999.

—&— P osireatus (White strain)
—&— P ostreatus (Gray strain)

—&— P sajur caju 195.9
132.1
108.5
134.4
134.8 128.3 '
. . —8
88.89 101_9 1112.?

Paddy straw Wheat straw

Fig. 2: Comparison of mean values of biological
efficiency of different substrates.

—— P ostreatus (White strain)
—&— P ostreatus (Gray strain)
—&— P sajur caju

0.159
0.134
015 0.189
0.138
0.133
0.186 0.165

043

Cotton waste Paddy straw Wheat straw
Fig. 4: Comparison of mean values of amount of
sodium (Na).
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Cotton waste Paddy straw Wheat straw
Fig. 5: Comparison of mean values of Potassium (K).

Estimation of amount of K (g/100g): Maximum
amount of Potassium (K) found of (4.58gm/100gm) in
P. sajor-caju cultivated on paddy straw while minimum
amount of K (3.11gm/100gm) was found in P. ostreatus
(gray strain) cultivated on cotton waste. Similar
minimum results were found in P. ostreatus (gray
strain) P. ostreatus (white strain) cultivated on three
substrates. Maximum amount of (K) was found in all
mushroom species cultivated on paddy straw. The
results found in this section are in line with
Sangitrao2000; Zhang et al, 2002 and Sainoset al,
2006.

Estimation of amount of Ca (g/100gm): Calcium (Ca)
is one of the minerals that play an important role in
determination of mineral value and nutritional status of
Oyster mushroom. The maximum amount of Ca found

—+— P, ostreatus (White strain)
—&— P, oslreatus (Gray strain)

—&— P sajur caju 0.002

0.004 0.007
0 0 07 009
0,009
0.006 0.006
Cott;m waste Paddvy straw Wheat straw

—— P ostreatus (White strain)
—&— P, ostreatus (Gray strain)
—&— P, sajur caju 0027

0.025
0.026
0.023
L
0.012
0.023 0.019
0Ql4 __—— e

Cotton waste Paddy straw Wheat straw
Fig. 6: Comparison of mean values of Calcium (Ca).

(0.02g/100gm) in P. sajor-caju cultivated on paddy
straw among all examined samples. While the minimum
amount of Ca (0.012 g/100gm) was found with P.
ostreatus (gray strain) cultivated on cotton waste.
Maximum amount of Ca was found in three mushroom
species cultivated on paddy straw. Similar results
regarding the estimation of amount of Ca were
recorded by Buyukalaca, 2010; Jafari et al, 2007 and
Taniguchi et al., 2005.

Estimation of amount of Cu (g/100g): Maximum
amount of Cu found of (0.009/100gm) in P. ostreatus
(white strain) and P. ostreatus (grey strain) cultivated
on paddy straw while the minimum amount of Cu
(0.002g/100gm) was found in P. sajor-caju cultivated
on wheat straw. Maximum amount of Cu was found in
three mushroom species cultivated on wheat straw.

—— P ostreatus (White strain)
—&— P, ostreatus (Gray strain)
—&— P sajur caju 0.017

0,015 0.009 0.017

0.013 0.014
l 0.017
0.011 0.012

Cotton waste Paddy straw Wheat straw

Fig. 7: Comparison of mean values of amount of Copper Fig. 8: Comparison of mean values of amount of Zinc

(Cu).

—+— P ostreatus (White strain)
—=— [ ostreatus (Gray strain)
—&— P, sajur caju

0.018
.07
0.01
.018
0.0
Q17
0.023

0Q12 _ ——*——_ 0gM4
Cotton waste Paddy straw Wheat straw
Fig. 9: Comparison of mean values of amount of Iron (Fe).
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(Zn).

—— P ostreatus (White strain)
—&— P ostreatus (Gray strain)
—&— P sajur caju

68.44

50.53
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36.5 52,39
38.7 72,16
55,99
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Fig. 10: Mean comparison values of amount of Carbohydrates.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Buyukalaca%20S%22%5BAuthor%5D

eSci Journal of Plant Pathology 01 (2012) 56-61

Results found in this section were found in line with
Jafariet al., 2007; Vane et al, 2001 and Bisariaaet al.,
2003. Maximum amount of Zn was found
(0.017g/100g) in all three mushroom species; P. sajor-
caju, P. ostreatus (white strain) and P. ostreatus (grey
strain) mushroom cultivated on wheat straw. While the
minimum amount of Zn (0.009g/100gm) was found in
P. ostreatus (white strain) cultivated on cotton waste.
Similar results regarding the estimation of Cu contents
in different mushroom species cultivated of agro
cellulosic wastes were recorded by Bisaria et al.,, 2003,
Oyetayo, 2009 and Goyalet al., 2006.

Estimation of amount of Fe (g/100g): Maximum
amount of Fe found of (0.008/100gm) in P. sajor-caju
cultivated on cotton waste among all examined
samples. While the minimum amount of Fe
(0.079g/100gm) was found in P. ostreatus (gray strain)
cultivated on paddy straw. Amount of Fe recorded with
P. ostreatus (white strain) cultivated on cotton was less
(0.012g/100g) that cultivated on paddy straw
(0.023g/100g) followed by cultivated on wheat straw
(0.014 g/100g). Maximum amount of Fe was found in
three mushroom species cultivated on paddy straw.
The results found in this section were found in line with
Oyetayo 2009; Carrera et al, 2000 and Bobek et al.,
1996.

Estimation of amount of Carbohydrates (g/100g):
Carbohydrates are the most important nutritional
factor which is considered by most of nutritionists as
well as nutrient conscious consumers. Maximum
amount of Carbohydrates found of (55.99/100gm) in P.
ostreatus (white strain) cultivated on wheat straw
while the minimum amount of Carbohydrates
(35.26g/100g) was found in P. ostreatus (white strain)
cultivated on cotton waste. P. ostreatus (grey strain)
give maximum amount carbohydrate (65.09g/100g)
followed by (52.39g/100g) on paddy straw and
(37.60g/100g) on cotton waste. Maximum amount of
Carbohydrates was found in all three mushroom
cultivated on paddy straw. Similar results regarding
estimation of amount carbohydrates were recorded by
Bobeket al., 1996; Mandeel et al., 2005 and LeunMauet
al., 1998.
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