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ABSTRACT

Mushrooms provide numerous benefits to humans. One important attribute is as a food source as
they are rich in essential proteins, carbohydrates, amino acids and vitamins. Oyster mushroom species
have reported to utilize different agricultural residues for its production. The experiments were
conducted to see the effect of growing substrate on nutritional properties of oyster mushroom
(Pleurotus florida). Different substrates i.e. wheat straw, castor shell, sorghum straw, maize straw,
bajara straw, mustard straw and groundnut shell were evaluated during the year 2022-23. Highest
crude protein content (24.15 %) and total soluble sugar (44.19 mg/g) were observed in the mustard
straw substrate, while, groundnut shell recorded the highest moisture content (92.67 %). Phenol
content and antioxidant activity (DPPH) were recorded highest in wheat straw (1.81 mg/g) and (42.94

mg/g), respectively.
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Mushrooms have been favoured as food by
mankind since time immemorial. One thousand years
ago, the Chinese were the first to do the artificial
cultivation of tropical and subtropical mushrooms. As
per one estimate, there are 7000 species of
mushrooms with different degrees of edibility, 3000
species have been recorded as being edible, 200
species have been grown experimentally, 100 species
are economically cultivated, 60 species have been
commercially cultivated and only 10 species are
cultivated on an industrial scale (Chang and Miles,
2004).

Mushrooms provide numerous benefits to humans.
It is a rich food source with rich essential proteins,
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carbohydrates, amino acids and vitamins (Kakon et
al., 2012; Toros et al., 2022) and fiber (Synytsya et
al., 2008). They also contain essential micro-

elements. Mushroom not just provide nutrition to us
but they contain tremendous restorative compounds
like a-glucans, lectins, triterpenoids, tocopherol, etc.
responsible for curing various types of cancer and
tumour (Rathore et al., 2017; Maa et al., 2018).
According to Stanley and Nyenke (2011), oyster
mushrooms have a high nutritional value with protein
ranging from 25 to 50 per cent, fat from 2-5 per cent,
carbohydrates from 17-47 per cent, mycocellulose from
7-38 per cent and minerals ranging from 8-12 per cent
(potassium, phosphorus, calcium and salt). Niacin,
riboflavin and vitamin D, C, B, B, and B ¢ are also
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abundant in edible mushrooms (Raman et al., 2021;
Toros et al., 2022).

Many of these compounds are needed by human
beings for good health and essential for the prevention
of diseases (Chang and Miles, 2004). Fungi can be
sourced from naturally growing stocks (Boa, 2004) or
more readily from cultivation. Few mushrooms that
are easy to cultivate including oyster mushrooms
(Pleurotus spp.) and milky mushrooms (C. indica)
(Sanchez, 2010; Mabhari et al., 2020) as compare to
other mushrooms species. Many Pleurotus species
have been proven to comprise a variety of therapeutic
qualities, including antihypertensive, antitumor,
immunomodulatory, antigenotoxic, neuro-protective,
anti-inflammatory, antioxidant, hypocholesterolemic,
antiplatelet-aggregating, antihyperglycemic and
antimicrobial properties (Ajith and Janardhanan, 2007;
Zhou et al., 2008; Park et al., 2014). Due to the
presence of ‘ergosterol,” the precursor of Vitamin D
responsible to cure many degenerative diseases like
osteoporosis, cardiovascular diseases, cancers,
diabetes, etc., mushrooms are considered to be the
next generation food, especially for vegetarians
(Urbain et al., 2011).

Pleurotus species have been cultivated
successfully on a variety of substrates, including
wheat straw, soybean straw (Elattar ez al., 2019)
Palm oil waste, shaft, bunch, sawdust, cotton waste
(Onyeka et al., 2018; Sardar et al., 2017; Garuba
et al., 2017), rice straw, corn cobs (Odunmbaku and
Adenipekun, 2018), sugarcane bagasse (Aigbodion

et al., 2010), etc.

There are reports that suggests that nutritional
composition of the mushroom fruit bodies produced
on different substrate differes significantly
(Odunmbaku and Adenipekun, 2018; Patil, 2012, Zahid
et al., 2010). The present investigations was aimed
to determine the nutritional composition of Pleurotus
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florida grown on different substrates, with respect
to moisture content, crude protein, total soluble sugars,
phenols, and antioxidant activity (DPPH) in Gujrat
conditions.

MATERIALS AND METHODS
Cultivation of oyster mushroom

To evaluate the effect of different substrates on
nutritional composition of oyster mushroom, seven
different locally available substrates in north Gujarat
viz., wheat straw, maize straw, bajara straw, sorghum
straw, mustard straw, groundnut shell and castor shell
were used in present study. Well-dried straw bundles
were collected and brought to the laboratory. The
straw of each of the above crops was cut down in
4.0-5.0 cm lengths with the help of a hand chaff cutter
machine.

The chemical sterilization technique standardized
by Directorate of Mushroom Research, Solan
(Upadhyay, 2011) was adopted in the present
experiment. All the chopped substrates viz., wheat
straw, castor shell, sorghum straw, maize straw, bajara
straw, mustard straw and groundnut shell was soaked
in water containing carbendazim (75 ppm) and
formaldehyde (500 ppm) for 14-16 hours separately
in plastic drum. After that, the substrate was taken
out from the solution and kept aside for 2-3 hours to
remove excess moisture from substrates.

Before bag filling, the moisture content of the
straw was checked by squeezing it between the hands
or palms to ensure no water droplets were released.
A total of 3.0 kg of sterilized straw (on dry weight
basis) was used to fill each bag. Inoculation was
carried out using 15 to 20-day-old oyster mushroom
spawn (P. florida) grown on wheat grains at a rate
of 50 g per kg of straw. Transparent white polythene
bags (25 x 16 cm, 100 gauge) were used for bag filling,
and the mouths of the bags were secured with rubber
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bands. The bags were then placed in the incubation
room for further growth.

During the complete mycelial run of oyster
mushroom (P. florida) in the incubation room, the
doors were opened only to take observations. A dark
period was maintained, as it is required for mycelial
growth. At the time of pinhead initiation, light was
provided for 8 hours per day at an optimal intensity
of 700-800 lux. Ventilation was ensured twice daily
during pinhead initiation and the fruiting body
development stages. During this period, the
temperature was maintained in the range of 15 to
27°C, and relative humidity was regulated by spraying
water on the floor and on gunny bags.

Biochemical assay of oyster mushroom
(Pleurotus florida)

The biochemical properties of oyster mushrooms
were analyzed at the Pesticide Residues Laboratory
(PRL),
Sardarkrushinagar Dantiwada Agricultural University,

Bioscience Research Centre,
Sardarkrushinagar. Freshly collected mushrooms from
different substrates were analysed for moisture, crude
protein, total soluble sugars, phenols, and antioxidant
activity (DPPH). The freshly collected mushrooms
were shade-dried and then ground into a fine powder
using an electric grinder. The powdered samples from
each substrate were used for further biochemical

analysis.

1. Determination of moisture (%): Moisture
content was measured by the method of Gaur et al.
(2016).

Wt. of original sample (g) —

Wt. of oven dried sample (g)
Moisture (%) = x100

Wt. of original sample (g)

2. Estimation of crude protein: Protein content was
measured by Folin-Lowry’s method (Lowry et al.,
1951).

Graph Factor x Sample reading x

Total Protein Total Volume of extract x 1 x 10

(mg/g) -

Aliquot (ml) x Weight of sample (g)

3. Total soluble sugar: The total soluble sugar was
estimated by the Anthrone reagent method (Somogyi,
1952).

Wt. of original sample (g) —

Wt. of oven dried sample (g)
Moisture (%) = x100

Wt. of original sample (g)

4. Estimation of phenols: Total phenol was
measured by the phenol-folin method (Snell and Snell,
1953)

Graph Factor x Sample reading x

Total phenol Total Volume of extract x 1 x 107

(mg/g)

Aliquot (ml) x Weight of sample (g)

5. DPPH (2,2-diphenyl 1-picrylhydrazyl)
antioxidant activity: The scavenging activity was
determined based on the DPPH scavenging assay
described by Lai et al. (2001).

Statistical analysis

All the experiments were carried out by
employing a Completely Randomized Design (CRD).
Critical difference (CD) value was calculated
whenever the results were significant at 5 per cent
level of significance (Steel and Torrie, 1980).

RESULT AND DISCUSSION

Results on the biochemical properties of the
oyster mushroom (P. florida) from the various
substrates are shown in Table 1with respect to
moisture, crude protein, total soluble sugar, phenol and
antioxidant activity (DPPH) (2,2-diphenyl 1-
picrylhydrazyl). Biochemical properties of oyster
mushroom (P. florida ) grown on different substances
showed significant variations. Moisture content varied
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from 83.00 to 92.67 per cent. Significantly maximum
moisture content recorded in groundnut shell (92.67
%) followed by wheat straw (90.67 %). Crude protein
content ranged between 16.46 to 24.15 per cent.
Significantly highest crude protein content was
observed in the mustard straw (24.15 %) followed by
bajara straw (22.36 %). Total soluble sugar varied
significantly among different substrate grown oyster
mushroom (P. florida) which ranges varies from
16.26 to 44.19 mg/g. Mustard straw recorded the
highest (44.19 mg/g) total soluble sugar among all
followed by bajara straw (41.58 mg/g). Significantly
maximum (1.81 mg/g) phenol content was recorded
in wheat straw which was followed by sorghum straw
(1.70 mg/g). Highest (42.94 mg/g) antioxidant activity
(DPPH) of P. florida recorded in wheat straw (42.94
mg/g) followed by sorghum substrate (39.86 mg/g).

Biochemical properties of mushroom are varying
according to substrates used, environmental conditions
and type of species of mushroom grown. In present
investigation, nutritional composition of mushroom
grown on the locally available straw in north Gujarat
conditions showed significant variation. The present
results were in accordance with the results obtained

by Mandal (2021) who observed that the moisture
content (%) of oyster mushroom (P. florida) grown
on different substrate varied between 84.67 to 90.00
per cent. Similarly, Mandaviya (2018) reported the
moisture content (%) of oyster mushrooms (Pleurotus
spp.) grown on various substrate ranged between
71.40 and 81.00 per cent. Present results are also
supported by various previous reports (Ahmed ef al.,
2009; Patil et al., 2010; Ashraf et al., 2013; Falemara
and Joshua 2016, Kinge et al., 2016; Porselvi and
Vijayakumar 2019; Raman et al., 2021).

Variation in total protein content was also reported
by various workers (Odunmbaku and Adenipekun,
2018; Adenipekun ef al., 2015; Isikhuemhen and
Okhyoya, 1996). The high protein content obtained in
the mushroom cultivated on different substrates in the
study could be due to the richness of carbon and
nitrogen in the substrate. The result obtained in this
study is very close to the result reported by
Odunmbaku and Adenipekun (2018) who cultivated
Pleurotus ostreatus (Jacq Fr.) Kumm on Gossypium
hirsutum Roxb (Cotton waste) and Gmelina
arborea L. sawdust supplemented with rice bran
and corn-cobs with protein content ranging from

Table 1: Effect of different substrates on the nutritional composition of oyster mushroom (P. florida)

Tr. Substrates Moisture Crude protein Total soluble sugar Phenol DPPH
No. (%) (%) (mg/g) (mg/g) (mg/g)
T, Wheat straw 90.67° 18.60¢ 27.48¢ 1.81° 42.94%
T, Maize straw 85.07¢ 14.32¢ 23.00¢ 1.30¢ 37.06
T, Bajara straw 90.00° 19.44° 41.58° 1.61° 38.67
T, Sorghum straw 87.00° 15.61¢ 16.26e 1.70° 39.86
T, Mustard straw 83.00e 21.00* 44.19* 1.23¢ 35.38
T, Groundnut shell 92.67* 16.01* 23.06¢ 1.06e 26.85
T, Castor shell 87.67¢ 15.49¢ 28.44¢ 1.01e 26.30
S.Em. = 0.56 0.21 0.35 0.03 0.85
C.D. @0.05 1.69 0.04 1.05 0.09 0.68
C.V. % 1.09 2.14 2.05 3.71 242

*Mean of three repetitions in all treatments
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22.78-24.97 % likewise Patil (2012) documented the
protein content of fruiting bodies cultivated on various
substrates ranged from 20.33 to 25.33%. The protein
content obtained in this study is much higher than
2.11-3.99% reported by Onyeka et al. (2018), who
reported the influenced of substrate composition on
domestically cultivated Pleurotus ostreatus growth,
yield, and nutritional composition.

The carbohydrate content reported by Odunmbaku
and Adenipekun (2018) ranged between 14.24-17.11%
when grown on cotton waste and sawdust.
The bioconversion of carbohydrates in the colonized
wastes into mycelia protein could explain the decrease
in carbohydrates seen with the addition of a specific
proportion of additives (Iyayi, 2004). The substrate
composition is one of the principal factors influencing
the nutritional compositions of mushrooms
(Odummbaku and Adenipekun, 2018). The grown
species have an impact on the nutritional
characteristics of mushrooms. The better performance
obtained in some substrate may be due high protein,
minerals, vitamins, fatty acids, and dietary fibers in the
substrate (Prueckler et al., 2014; Onipe et al., 2015).

CONCLUSION

From the present study, it can be concluded that
different substrate material influences the nutritional
and biochemical properties of oyster mushroom
significantly and different nutritional components are
affected by different substrate. Thus, it will be apt use
a combination of different available substrate to get
high production and nutritional properties in oyster
mushroom. Further studies are required on
combinations of different substrate to get better
quality oyster mushroom.
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