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Abstract:  Cultivation of oyster mushroom, Pleurotus florida is highly economical, and is also useful for waste recycling and
utilization of low cost waste as substrate. It produced protein rich food and reduced environmental pollution. In the present study
of P. florida grown on different substrates including, seaweeds. The nutrient contents such as, protein, carbohydrate, fat and sugar
fruiting bodies of P. florida were analysed. Results showed that there was variation in the nutritional content of fruiting bodies of
P. florida cultivated on various substrates. The protein content was higher in P. florida cultivated in V. pachynema substrate. The
reducing sugar content of P. florida was almost similar in all the substrates utilized in the study. Sodium dodecyl sulphate
polyacrylamide gel electrophoresis analysis of protein extract of P. florida cultivated in V. pachnema substrate showed high
density protein bands.
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. INTRODUCTION

Mushrooms are defined as macrofungi which belongs to the class Ascomycetes with a distinctive fruiting body that may be above
or below ground and can be seen with our naked eye. They are considered to as nutritious food and used for the prevention and
treatment of diseases. Oyster mushroom is a macrofungi and it is fast growing fungi belonging to the genus Pleurotus. It degrades
dead woods and largely cultivated on lignocellulosic waste (Oei and Nieuwenhuijen, 2005). It grows in tropical and temperate
regions of forest and grows in 20 — 30 °C temperature. Oyster mushrooms are valuable health food, low in calories and proteins
(Yashvant et al., 2012). Pleurotus florida, one among the oyster mushroom belongs to the family Pleurotaceae and it is commonly
called as Dhingri in India. This mushroom is an edible mushroom having excellent flavor and taste. Its productivity is maximum
in a short time providing more protein per unit area. It is more advantages in terms of easiness in cultivation, plays critical role in
bio degradation and bio-remediation.

Pleurotus florida is naturally grow on the trunks,leaves and roots of the trees and decaying wood part (Iwalokun et al.,
2001). The substrates supported mycelical growth and development of fruiting bodies of the fungus. It is usually cultivated on
rice, wheat straw substrates. It can be grown on lignocellulosic wastes like straw of sorghum and maize, cotton stalk, pea shells,
banana leaves, ground nut shells, sugarcane bagasse, chopped cocoa pods, sunflower husks etc. (Siddhant et al., 2013; Abeha et
al., 2015; Wenijie et al., 2013; Bandopadhyay., 2013). The nutrient constituent of the substrate utilized for mushroom cultivation
has an effect on the growth of mushroom quality of crop yield (Kues and Liu, 2000). Limited studies were performed on the use
of sea weed as substrates for mushroom cultivation. So the present study was carried out to find out the nutrient content of P.
florida cultivated in different substrates such as, G. corticata, S. tenerrium, V. pachynema and E. crassipes.

Mushroom contains 20.35% of protein, which is higher than vegetables and fruits. It also contains most of the amino
acids. Mushrooms are considered as “poor man’s protein” and it can be used for the food to solve the malnutrition in human
population. The quantitative analysis of proteins revealed great intra and inter species differences. This variety can also be seen
from their different nutritional values (Petrovska and llievska, 2000; Stankeviciene and Urbonas, 1988). In the present study,
protein profile of P. florida which was grown on various substrates were analyzed using sodium dodecyl sulphate polyacrylamide
gel electrophoresis.

I1. MATERIALS AND METHODS

The experiment was carried out at the mushroom culture house located in the campus of Department of Botany, NMCC,
Marthandam, Kanyakumari District, Tamilnadu, India. The edible oyster mushroom species, Pleurotus florida was selected for
the present study. The spawn was purchased from University Agricultural College, Vellayani, Trivandrum. In the present study,
eight different substrates including agricultural wastes, aquatic weed and seaweed biomass were used for mushroom cultivation.
The substrates were prepared the method proposed by Diriba et al. (2013). Mushroom beds were prepared and the inoculated bags
were incubated for 18 days at 28-31 °C in mushroom cultivation room. After full growth of mushroom species on each substrates
the basidiocarps were collected and analyzed the proximate composition of nutrient viz., crude fat, carbohydrate, soluble protein
and reducing sugar.
Nutritional Analysis

The harvested fruiting bodies of P. florida were air dried at room temperature and powered. The powered fruiting bodies
were analysed for total carbohydrate, total fat content, soluble protein and reducing sugar by the standard procedure. The reducing
sugar content was estimated by the method proposed Duboise et al. (1956). The carbohydrate content was analysed by the method
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of Duboise et al. (1956). The fat content was estimated by the method of Folch et al. (1956). The total soluble protein content was
analysed the method of lowery et al. (1951).
SDS- PAGE analysis

SDS- PAGE analysis of samples was carried out by the method of Laemmli (1970). The molecular weight of proteins
was determined by comparison with standard molecular marker proteins (Promega Corporation USA). The protein samples of P.
florida grown on different substrates were subjected to SDS- PAGE analysis. The gel was stained, destained and documented.

111. Results and Discussion

The nutritional content of fruiting bodies of P. florida cultivated on different substrates are presented in Table 1 and Figure 1. The
nutrient content varied based on the substrate used for culture. Table 1 showed that the fruiting body of Pleurotus florida
cultivated in paddy straw contains high fat (0.92+0.04 g%) and carbohydrate (2.66 +0.16 g%) content. However, the Pleurotus
florida cultivated in V. Pachynema, a green seaweed contains high protein content (55.66+ 5.35 g%) and low fat and
carbohydrate content (0.31+0.01 g% and 1.064+0.02 g%, respectively). When P. florida cultivated in Eichhornia crassipes as the
substrate, equal quantity of all the nutrients were present, compared with other substrates. Total protein content of P. florida was
low (15+1.73 g%), when this was cultivated in Sargassum tenerrium, a brown algae as the substrate. More or less equal quantity
of reducing sugar was present in P. florida cultivated in all the substrates used (0.132 to 0.137+ 0.001 g%) (Table 1).

Table 1. Nutritional content of fruiting bodies of P. florida cultivated on different substrates

Sl Substrate Fat Total Soluble Reducing
No: Used (100g?) Carbohydrate protein Sugar
(100g%) (100g7) (100g%)
1 Paddy 0.92+0.04 | 2.66+0.16 45.33+1.45 0.135+0.001
Straw
2 Eichhornia | 0.46+0.02 | 1.11+0.06 20.16+0.60 0.137+0.001
crassipes
3 Sargassum | 0.46+0.01 | 1.49+0.02 15+1.73 0.133+0/001
tenerrium
4 Gracilaria | 0.76+0.03 | 1.34+0.03 24.33+0.88 0.137+0.001
corticata
5 Valoniopsis | 0.31+0.01 | 1.06+0.02 55.66+5.35 0.132+0.00.
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Fig.1. Nutritional content of fruiting bodies of P. florida cultivated on different substrates
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Fig. 2. Protein profile of P. florida cultivated on different substrate (Lane 1 : Marker, Lane 2 : Paddy Straw, Lane 3
V. Pachynema, Lane 4 :S.tenerrium, Lane 5 : G. corticata substrate and Lane 6 : E. crassipes substrate).

Table 2. SDS — PAGE pattern of Quantitative analysis of protein from P. florida cultured using Paddy Straw.

Band Rf Raw Molecular
Value volume Weight

1 0.148 982 137

2 0.22 935 109

3 0.315 1153 82

4 0.436 681 60

5 0.466 777 56

6 0.534 716 49

7 0.68 1049 38

8 0.706 707 37

9 0.819 910 33

10 0.923 913 30

Table 3. SDS — PAGE pattern of Quantitative analysis of protein from P. florida cultured using V. Pachynema.

Band Rf Value | Raw Molecular
volume Weight

1 0.197 794 117

2 0.249 918 100

3 0.284 541 90

4 0.345 745 76

5 0.42 888 63

6 0.452 448 58

7 0.533 830 49

8 0.614 583 42

9 0.643 612 40

10 0.722 921 36

11 0.855 892 32
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Table 4. SDS — PAGE pattern of Quantitative analysis of protein from P. florida cultured using S. tenerrium.

Band Rf Value | Raw volume Molecular
Weight
0.562 847 50
0.871 1082 31

Table 5. SDS — PAGE pattern of Quantitative analysis of protein from P. florida cultured using G. corticata.

Band Rf Value | Raw Molecular
volume Weight

1 0.198 842 117

2 0.265 1122 95

3 0.308 1019 84

4 0.416 1495 63

5 0.509 993 51

6 0.631 853 41

7 0.753 971 35

8 0.831 608 32

9 0.959 609 29

10 0.985 509 28

Table 6. SDS — PAGE pattern of Quantitative analysis of protein from P. florida cultured using E. crassipes.

Band | Rf Value Raw Molecular
volume Weight

1 0.232 1206 105

2 0.279 490 91

3 0.331 552 79

4 0.361 422 73

5 0.413 598 64

6 0.525 618 50

7 0.581 333 45

8 0.672 434 39

9 0.739 440 35

Protein extracts of P. florida cultivated on different substrates were separated by SDS- PAGE analysis as shown in Fig. 2. The
results of quantitative densitometric analysis present in Table 2 and Fig. 2. It showed that great heterogeneity between protein
samples of P. florida cultivated on different substrates. From the figure 2, it could be noticed that maximum number of protein sub
units (11 band) were separated in the protein of P. florida cultivated in V. pachynema substrate and the molecular masses ranged
from (137 - 39 kDa). Followed by, 10 bands of protein subunits were detected in P. florida cultivated on paddy straw, and G.
corticata substrate showed protein subunits with molecular weight ranges from 137 to 30 kDa and 117 to 28 kDa. The number of
protein sub unit was 9 bands in P. florida cultivated in E. crassipes substrate and molecular masses ranged from 105-35 kDa. Very
less number of protein sub units was identified in P. florida cultivated using S. tenerrium as the substrate. The Rf value and the
corresponding molecular weight of protein from P. florida which was cultured using various substrates were described in Tables 2-
6.

V. Discussion

Recently there has been a renewed interest in improving health through the use of more natural products (Souza et al., 2005). The
nutritional contents of P. florida cultivated on different substrate enhanced protein content. Fat and carbohydrate content were
higher in P. florida cultivated in paddy straw substrate. It was mainly due to the nature of nutrient in the paddy straw, which is a
lignocellulosic material which increased the carbohydrate and fat content of P. florida compared with other substrates used
(Wang et al., 2001). But V. pachynema a green seaweed, which increasesd the protein content of P. florida. The fat and total
carbohydrate content of P. florida cultivated in the same substrate was less. So V. pachynema can be used to increase the protein
content of edible mushroom (Kaaya et al., 2012). The different in crude protein content of P. lorida was also due to the different
in the nitrogent content of growth substrate and efficiency of mushroom species for utilization and nitrogen fixation by pleurotus
species. In the present study more number of proteins was separated in P. florida cultivated in V. pachynema substrate. These
results were coincided to a certain degree with the results of Miletic et al. (1990), revealed the protein profile of mushroom
cultured with various natural substrates.

V. Conclusion
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Nutrient content of P. florida cultivated on different substrates varied widely. The nutrient content such as fat and carbohydrate
content were found to be high in fruiting bodies of P. florida cultivated in paddy straw as substrate. The aquatic weed, E.
crassipes and seaweeds such as, S. tenerrium, G. corticata and V. pachynema are easily available in enormous quantities in the
study area. These substrates are alternate for the cultivation of  P. florida to replace paddy straw.

Reference

Bandopadhyay, S 2013, “Effect of supplementing rice straw with water hyacinth on the yield and nutritional qualities of oyster
mushroom (Pleurotus spp.),” Micologia Aplicada International, vol. 25, pp.15-21.

Diriba Muleta, Beje Gume, and Dawit Abate 2013, “Evaluation of locally available substrates for cultivation of oyster mushroom
(Pleurotus ostreatus),” African journal of Microbiology Research, Jimma, Ethiopia, pp. 2228-2237.

Dubois, M, Gilles, KA, Hamilton, JK 1956, “Colorimetric method for determination of sugars and related substances”, Analytical
Chemistry, vol. 28, pp. 350-356.

Folch, J, Lees, M and Sloane Stanley, GH 1956, “A simple method for the isolation and purification of total lipids from animal
tissue”, Journal of Biological Chemistry, vol. 226, pp. 497-509.

Iwalokun, BA, Gbenle, GO, Smith, SI, Ogunledun, A, Akinsinde, KA, Omonigbehin, EA 2001, “Epidemiology of shigellosis in
Lagos, Nigeria: Trends in antimicrobial resistance”, Journal of Health Population and Nutrition, vol. 19, pp. 183-190.

Kaaya, GP, Kadhila Muanding, PN, Lotfy, HR and Mshigeni, KE 2012, “Determination of optimum seaweed concentration for
mushroom cultivation and the ability of mushrooms to absorb iodine”, African Journal of Agricultural Research, vol. 7,
no. 25, pp. 3673 — 3676.

Kiies, U, Liu, Y 2000, “Fruiting body production inBasidiomycetes”, Applied Microbiology and Biotechnology, vol. 54, pp. 141-
152.

Laemmli, UK 1970, “Cleavage of structural proteins during the assembly of the head of bacteriophage T4”, Nature, vol. 227, pp.
680-685.

Lowry, OH, Rosebrough, NJ, Farr, AL, Randall, RJ 1951, “Protein measurement with folin-phenol reagent”, Journal of
Biolological Chemistry, vol. 193, no. 1, pp. 265-275.

Miletic, I, Stanimirovic, D and Stanimirovic, S 1990, “Gel filtration study of mushroom proteins”, Chromantagraphica, vol. 29,
pp. 214-216.

Oei, P, Nieuwenhuijzen, VB 2005, “Small-scale mushroom cultivation: oyster, shitake and wood ear mushroom”, Wageningen,
The Netherland.

Petrovska, B and Ilievska, B 2000, “Amino acid analysis of some Macedonian edible wild mushrooms”, Acta Pharmaceutica, vol.
50, pp. 141-149.

Siddhant Yadav, S, Singh, CS 2013, “Spawn and spawning strategies for the cultivation of Pleurotus eous”, International Journal
of Pharmacy and Chemical Sciences, vol. 2, no.3, pp. 1494-1500.

Souza Dias, E, Abe, C, Schwan, RF 2005, “Truths and myths aboutthe mushroomAgaricus blazei”, Scientia Agricola, vol. 61, no.
5, pp. 545-549.

Stankeviciene, DF and Urbonas, V 1988, “Biochemical characteristics of edible mushrooms of the Lithuanian SSR”, Liet. TSR
Mokslu Akad. Darb, vol. 4, pp. 109-114.

Wang, H, Gao, J, Ng, TB 2001, “A new lectin with highly potent antine potoma and antisacrcoma activities form the oyster
mushroom pleurotus ostreatus”, Biochemistry and Biophysical Research Communications, vol. 275, pp. 81081.

Wenjie, Y, Feng, LG and Zhengjie, W, 2013, “Yield and size of oyster mushroom grown on rice and wheat straw based substrate
supplemented with cotton seed hull”, Saudi Journal of Biological Science, vol. 20, no. 4, pp. 333-338.

Yashvant, P, Naraian, R and Singh, VK 2012, “Medicinal properties of pluerotus sspecies (Oyster mushroom)”, A Review World
Journal of Fungal and plant Biology, vol. 3, no. 1, pp. 01-02.

JETIR1906K25 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 249


http://www.jetir.org/

