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Abstract

Nowadays, people enjoy eating mushrooms more and more because of their many health benefits and ability to treat a wide range of
disorders. It has incredible nutritional qualities. Numerous research articles describe its applications. Oyster mushrooms may be grown in
both temperate and tropical areas because of the temperature range in which they thrive. Oyster mushrooms come in a variety of kinds
that are very therapeutic. Animals can benefit from the antioxidant and anticancer effects of Pleurotus florida. Today's most affordable
biotechnology for recycling lignocellulose organic waste may be mushrooms, which combines the production of protein-rich food with
pollution avoidance. Due to its dietary or chemical makeup, Pleurotus species of mushrooms offer therapeutic potential. However, a
variety of elements, including the nature of the growth substrate, affect nutritional composition. This study compared the nutritional
makeup of Pleurotus florida mushrooms grown on various combinations of substrates. The highest protein content was found in the
mushroom grown on consortia number 9, while the highest carbohydrate content was found in the mushroom grown on consortium
number 7. But it was discovered that consortium number 9 was the best combination for achieving the highest protein content in
Pleurotus florida. As a result, this mushroom may be the best option for vegetarians to satisfy their daily protein and other nutritional
requirements. These consortiums can be used by the entrepreneurs for both small- and large-scale businesses.
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1. Introduction

Mushrooms have been recognised as an important food source since ancient times. Their importance in human health,
nutrition, and disease is increasing their use every day. Pleurotus sp. mushrooms are also known as oyster mushrooms [1,2].
They are the world's second most popular mushrooms, after button mushrooms, and the most popular in many countries.
Oyster mushrooms grow at temperatures ranging from 15 to 30 °C, making them ideal for cultivation in both temperate and
tropical climates [3,4]. Several species of oyster mushrooms are extremely medicinal. Pleurotus florida has antioxidant and
antitumor properties in animals. Pleurotus florida methanol extracts inhibit inflammation and platelet aggregation [1,5,6].
Mushrooms may be the one nowadays cost effective biotechnology for lignocellulose organic waste recycling which thus
combines the production of protein rich food with pollution prevention.

Pleurotus sp. mushrooms have medicinal properties due to their nutritional or chemical composition. However, nutritional
composition is influenced by a variety of factors, such as strain variations, growth substrate composition, cultivation
method, harvesting phase, specific portion of the fruiting bodies used for analysis, harvest interval, and evaluation
techniques. There are very few scientific studies to evaluate the nutritional compositions of various mushrooms in different
growth substrate compositions [1,7,8,9,10,11,12].
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With this aim, this study was carried out to compare the nutritional composition of the Pleurotus florida mushroom grown
on different consortiums of substrates.

2. Materials and Methods

2.1 Procurement of spawn sample and Purchasing and processing of the selected agro-industrial residues

For the first time, Pleurotus florida spawns were procured from Peeper Agro Industry in Vimanapura, Bengaluru, India, and
it’s pure culture was obtained on potato dextrose agar plates (pH 7.2). A local farmer and market provided dried bread grass
(Brachiaria brizantha) (X;), soybean straw (X,), saw dust (X3), rice straw (X,), wheat straw (X5s), cotton straw (Xg) and
sugarcane bagasse (X7). With the exception of sawdust, all substrates were dried, cut into fine pieces, and pulverised with a
grinder [2,13,14,15,16,17,18].

2.2 Cultivation of Pleurotus florida on different substrates

The chosen substrates were mixed to form a specific consortium design, as shown in Table 1, yielding a total of 15
formulations. Our previous paper [2] discussed in detail the cultivation methodology of Pleurotus florida on the
aforementioned substrates as well as harvesting techniques.

2.3 Determination of Moisture

First of all, moisture content of fresh mushrooms harvested from each consortium was determined by using following
formula [19].

Moisture content of mushroom (%) = [(Fresh weight of mushroom - Dry weight of mushroom)/Fresh weight of mushroom]
x 100

2.4 Determination of total protein content

For 30 minutes, 5 g of ground mushroom were boiled in 50 mL of 1N NaOH. After allowing the solution to reach room
temperature, it was subjected to centrifugation at 1000 g using centrifuge equipment (Remi make, Mumbai) [1]. The
supernatant was separated, and the total protein content was estimated using the Biuret method [20].

2.5 Determination of total lipid

5 g of powdered mushroom were suspended in 50 ml of chloroform:methanol (2:1 v/v) mixture, thoroughly mixed, and
allowed to stand for three days. A table centrifuge machine was used to centrifuge the solution at 1000 g. Using a Pasteur
pipette, the upper layer of methanol was removed, and chloroform was evaporated by heating. The crude lipid was all that
remained [1,20].

2.6 Determination of total carbohydrate

The following formula was used to determine the obtainable carbohydrate content of dried mushroom sample [1,20].
Carbohydrate (g/100g sample) = 100 — (Moisture + Fat + Protein + Ash + Crude Fiber)

2.7 Determination of crude fiber

After washing with ethanol and ether, the moisture and fat-free mushroom sample was treated with 0.255 N H,SO, and
0.313 N NaOH. It was then transferred to a crucible, dried overnight at 80-100 °C, and weighed (W1) in an electronic
weighing balance. The crucible was heated in an electric furnace for 6 hours at 600 °C, cooled, and weighed again (W2).
The following formula was used to calculate the crude fibre content [1,20].

Crude fiber (g/100g) = {[100 - (moisture + fat)] x (W1-W2)}/ Weight of sample
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2.8 Determination of total ash

1 g of the sample was precisely weighed into a crucible. The crucible was placed on a clay pipe triangle and heated first
over a low flame until all of the material was completely burnt, then for about 6 hours at 600 °C in an electric furnace. It was
then weighed after cooling in a desiccator. The total ash was then calculated using the equation below [1,20].

Ash content (g/100g) = (Weight of ash x 100) / Weight of sample taken

3. Results and Discussion

3.1 Moisture determination

Maximum moisture content of mushrooms grown on consortium no. 6 was recorded followed by consortium numbers 13, 7,

5,14,8,4, 15,2,1,11,10,12,3 and 9. Figure 1 shows moisture content of mushrooms (Pleurotus florida) harvested from each
consortium.

3.2 Determination of nutritional parameters

Maximum total protein of mushrooms grown on consortium no. 9 was recorded 29.36% among all consortiums of
substrates. Figure 2 shows total protein content of mushrooms (Pleurotus florida) harvested from each consortium.
Carbohydrate, fat, ash and crude fibre content of Pleurotus florida has given in Table 2.

Agriculture waste could be turned into healthy items rich in protein by growing oyster mushrooms. These mushrooms can be
created using agricultural waste products that are readily available locally, such as wood chips, sawdust, straws, seed hulls,
and grass. These resources can be used to continue mushroom production all year round [16,17,18]. Finding a strategy to
handle agricultural waste that is both economical and environmentally friendly is constantly in high demand. These
prerequisites are met by mushroom growing on agricultural wastes [19]. Agricultural wastes contain a lot of lignin-cellulosic
materials that are hard to break down but are useful for mushroom development. Mushrooms are products that can be made
from lignocellulosic waste that are incredibly nutrient-dense. A good way to utilise agricultural wastes is through
bioconversion into products with value added [20,21,22,23,24].

Numerous agricultural residues' compositions have been described in literature. Here, we're reporting on a few of them.
Wheat straw contains 1% protein, 13% lignin, 39% hemicellulose, and 40% cellulose. Whereas, in essence, rice straw
contains numerous components, including 41% cellulose, 14% lignin, and 0.8% total nitrogen. Sugarcane bagasse contains
35-40% cellulose, 20-25% hemicellulose, 18-24% lignin, 1%—-4% ash, and 0.7% nitrogen [22].

The Pleurotus florida mushroom has not been linked to any hazardous effects on humans in the literature, despite being
grown on the substrate utilised in the current experiment and any of the aforementioned agricultural residues. Actually,
numerous research [19,20,21] have supported the fact that this cultivar is edible. Pleurotus florida is included in the safe list
of mushroom species. This is generally regarded as safe (GRAS) [1, 25].
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Figure 1: Moisture content of mushrooms (Pleurotus florida) harvested from designed consortium numbers
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Table 1: Formulation of different consortiums of selected substrates for the cultivation of Pleurotus florida

Consortium Substrate mixture ratio

number X1 (%) X2(%) X3(%) X4(%) X5(%) X6 (%) X7 (%)
1 100 0 0 0 0 0 0
2 0 100 0 0 0 0 0
3 0 0 100 0 0 0 0
4 0 0 0 100 0 0 0
5 0 0 0 0 100 0 0
6 0 0 0 0 0 100 0
7 0 0 0 0 0 0 100
8 14.29 14.29 14.29 14.29 14.29 14.29 14.29
9 8 15 25 20 15 10 7
10 20 25 15 8 7 10 15
11 25 15 8 20 15 7 10
12 3 12 17 32 16 9 11
13 13 11 15 12 7 3 39
14 10 10 10 10 10 40 10
15 7 10 15 20 25 15 8

Table 2: Carbohydrate, fat, ash and crude fibre content of Pleurotus florida (g/100g of dried sample)

Consortium no.  Carbohydrate Moisture Fat Protein Ash ]Ei:tr)l;ge
1 67.32 1.65 0.5 12.49 9.68 8.36
2 65.75 1.36 0.9 15.66 10.35 5.98
3 63.43 1.69 0.6 11.37 10.56 12.35
4 72.98 2.36 0.3 9.22 6.45 8.69
5 76.33 1.36 0.55 10.46 7.65 3.65
6 77.14 1.69 0.34 8.69 5.66 6.48
7 78.15 1.36 0.12 7.57 4.15 8.65
8 64.22 2.45 1.65 21.42 3.48 6.78
9 54.35 0.69 1.12 29.36 2.78 11.7
10 67.36 1.45 1.2 25.18 2.36 2.45
11 64.50 1.65 1.11 26.55 4.83 1.36
12 59.72 2.98 1.33 27.22 2.36 6.39
13 72.16 1.36 1.44 18.71 3.68 2.65
14 69.32 1.48 1.01 20.62 2.68 4.89
15 66.46 1.48 0.98 24.65 2.78 3.65
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Figure 2: Total protein content of mushrooms (Pleurotus florida) harvested from designed consortium numbers

4. Conclusions

Pleurotus florida mushroom growing on various agricultural leftovers with each unique consortia produced remarkable
nutritional value. The mushroom produced on consortium number 7 had the highest carbohydrate content (78.15%), while
the mushroom cultivated on consortium number 9 had the highest protein content (29.36%). However, consortium number 9
was shown to be the optimum combination that helped to reach maximal protein content in Pleurotus florida. The different
compositions of chosen agricultural residues could effect on nutritional component variation of Pleurotus florida. Therefore,
this mushroom may be the ideal choice for vegetarians to meet their daily dietary protein needs.
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