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Abstract 

Pleurotus eous was cultivated on soybean straw for analyzing the nutritional content of mushroom fruiting bodies and spent 

mushroom straw (SMS). Results showed the maximum moisture (86.10 to 88.70 %), total carbohydrate (53.70 to 57.90 %),  

protein (23.00 to 26.50 %), fat (2.10 to 2.86 %), crude fibre (6.50 to 7.90 %) and ash (6.50 to 8.10 %) content in mushroom 

fruiting bodies. The mushroom spent straw showed an increase in protein (3.50 to 5.90 %), ash (7.40 to 9.30 %) and moisture 

(6.90 to 8.15 %) content while a decrease in pH (7.10 to 5.4o%), Crude fiber (40.30 to 23.00 %), total carbohydrates (80.10 to 

52.50 %), lignin (29.80 to 12.50 %), cellulose (39.10 to 27.50 %), hemicellulose (21.80 to 08.70 %) and tannin (37.20 to 24.30 

%) content as compare to soybean straw. During spawn run period, lignin degradation was faster and during fruiting bodies 

formation, lignin degradation was slowed down while degradation of cellulose and hemicellulose in straw was faster in rate 

during fruiting bodies formation. 
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Introduction 

Mushroom growing is an ecofriendly activity as it utilizes 

the waste from agriculture, horticulture, poultry, brewery 

etc. for its cultivation. Plant waste is the basic substrate 

utilized for cultivation of different edible mushrooms. 

Pleurotus mushroom became more popular and widely 

cultivated in the world as they can degrade large insoluble 

contents of lingo cellulosic materials and hence play a key 

role in their bioconversion into foods and dietary 

supplements (Bisaria et al., 1987, Zhang, Li, & Fadel, 2002) 
[4, 36]. These lingo cellulosic materials are generally low in 

nutritional content. 

In mushroom growing regions, the spent mushroom 

substrate (SMS), is generated in large quantity as 1 kg of 

fresh mushrooms brings nearly 5 kg of a spent substrate 

(Finney et al. 2009) [11]. The traditional methods of disposal 

of SMS without any use are neither eco-friendly nor 

economic (Oei et al. 2007; Carrasco et al. 2018) [23, 8] which 

may cause a various environmental problems including 

ground water contamination, air pollution and nuisance 

(Beyer, 1996). Therefore, it is necessary to adopt new 

methods for the beneficial use of SMS in improved 

applications. The spent mushroom substrates have potential 

benefits in many fields, like soil-less growing medium 

(Medina et al., 2009; Ribas et al., 2009) [22, 31], soil and 

water bioremediation (García-Delgado et al., 2013; Jordan 

et al., 2008; Lau et al., 2003; Li et al., 2012) [13, 14, 18, 20], 

energy feed stocks (Finney et al., 2009) [11], animal feeds (Li 

et al., 2001) [19] and organic amendments (Courtney and 

Mullen, 2008; Paula et al., 2017) [7, 28]. Pleurotus spent 

substrate has been evaluated as a bio fertilizers (Zhu et al., 

2013) [38]. Most of these applications are unable to solve the 

perfect disposal problem but only the use of SMS in 

agricultural is an economically and ecologically acceptable 

way (Paredes et al., 2016) [27]. 

During last decade, the area under soybean crop has 

increased in this part of India and a huge quantity of 

biomass is produced after the cultivation of soybean. This 

soybean straw following harvest is used as animal feed (Zhu 

et al. 2008; Terashima et al. 2009) [37, 34]. Many studies have 

shown use of the soybean straw for cultivation of P. sajor- 

caju (Dehariya and Vyas, 2020; Mane et al., 2007; Patil et 

al., 2010) [9, 21, 35]. But even after harvest the nutritional 

status of the spent straw need to be investigated. Attempt 

were made to analyze the spent straw for use in animal feed 

with enhanced nutrition or application as soil conditioner 

following grinding of the spent straw. The present study 

evaluated the nutritional content of mushroom fruiting 

bodies and the soybean spent straw during and after 

cultivation of P. eous at different growth stages. 

 

Material and Methods 

Strains of mushroom 

Pleurotus eous strain cultures were preserved on 2 % malt 

extract agar slants at 4º C. Sub-culturing were done after 

every 15 days interval. 

 

Spawn preparation 

Spawn was prepared in polythene packets. Sorghum grains 

were boiled in water bath for 10-15 min in the ratio of 1:1 

(Sorghum grains: water) and mixed with 4% (w/w) CaCO3 

and 2% (w/w) CaSO4. Sorghum grains were then packed 

(250g) in polythene bags (of 200x300 mm. size) and 

sterilized in an autoclave at 121 0C for 30 min. After 

sterilization, the bags were inoculated with actively growing 

mycelium of P. eous from malt extract slants and incubated 

(at 27±2 ºC) for mycelial growth without any light for 10-15 

days until the mycelium fully covered the grains. 

 

Experimental details 

Experiment was conducted in Randomized block design 

with five replications. 

 

Cultivation of mushroom 

Soybean straw was used as cultivation substrates following 

the method described earlier (Patil and Baig, 2020) [30]. 
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Chemical analysis 

Analysis of moisture, protein, fat, crude fiber, total 

carbohydrates, ash, lignin, cellulose, hemicellulose and 

tannin of samples were done by standard methods (AOAC, 

1995) [1]. 

 

Result and Discussion 
 

Table 1: Effect of different substrates on nutritional content of P. eous. 
 

Substrate Moisture (%) Total carbohydrate (%) Protein (%) Fat (% Crude fibre (% Ash (%) 

Soybean straw 87.30 54.80 26.50 2.86 6.80 8.10 

Paddy straw 88.10 55.80 25.50 2.10 7.90 6.80 

Wheat straw 87.30 56.00 24.20 2.58 7.40 7.60 

Jowar straw 88.70 57.90 24.70 2.20 7.70 7.80 

Sunflower stalk 86.10 53.70 23.00 2.70 6.50 6.50 

Bajra straw 87.10 55.20 24.30 2.15 7.80 7.50 

S.E.+- 0.40 0.65 0.59 0.10 0.12 0.14 

C.D. at 5% 0.86 2.31 1.60 0.18 0.28 0.42 
 

Moisture, total carbohydrate, protein, fat, crude fiber and 

ash content of mature fruiting bodies of P. eous cultivated 

on different agro wastes are shown in Table 1. Moisture 

content of P. eous was found maximum when cultivated on 

(88.70 %) jowar straw, followed by (88.10 %) on paddy 

straw while least was found (86.10 %) on sunflower stalk. 

Carbohydrate content of P. eous was 57.90 % grown on 

jowar straw being the highest followed by (56.00 %) on 

wheat straw and minimum carbohydrate was reported 53.70 

% on sunflower stalk. These results are confirmed with the 

findings of Patil (2017) [26]. Protein content of P. eous 

fruiting bodies grown on different substrates ranged from 

23.00 to 26.50 %. Significantly maximum protein content of 

mushroom was 26.50 % in fruiting bodies cultivated on 

soybean straw while least was 23.00 % on sunflower stalk. 

These results are confirmed with the findings of Patil 

(2019). Maximum fat content of P. eous fruiting bodies was 

found (2.86 %) on soybean straw, and minimum fat content 

was found (2.10 %) on paddy straw. The % content of fat 

were similar as reported in earlier studies (Syed Abrar et al., 

2009, Patil and Baig, 2020) [33, 30]. The crude fiber content of 

P. eous fruiting bodies was ranged from 6.50 to 7.90 % 

when grown on different substrates. Highest crude fiber 

content of P. eous was observed when mushroom grown on 

paddy straw (7.90 %), followed by on bajra straw (7.80 %) 

and least crude fiber was noticed when mushroom grown 

(6.50 %) on sunflower stalk. Ash content of P. eous fruiting 

bodies was 8.10 % grown on soybean straw being the 

highest followed by on jowar straw (7.80 %) and minimum 

ash content was recorded on (6.50 %) sunflower stalk. 

Telang et al. 2010 [35] reported maximum (08.00 %) crude 

fibre content on paddy straw and maximum ash content 

(07.00 %) in fruiting bodies of Pleurotus sapidus when 

grown on soybean straw. The variation in the nutritional 

content of mushroom might be due to the quality and 

quantity of nutrients available in the substrates. 
 

Table 2: Chemical composition of soybean straw and soybean spent straw 
 

Substrates Un-autoclaved Autoclaved Spawn run Ist picking IInd picking IIIrd picking 

pH 7.10 6.90 6.75 6.35 5.90 5.40 

Moisture 6.90 7.20 7.60 8.00 8.10 8.15 

Protein 3.50 3.35 5.10 5.30 5.85 5.90 

Ash 7.40 6.10 6.50 7.80 8.75 9.30 

Crude fibre 40.30 39.00 29.20 28.80 24.50 23.00 

Total carbohydrates 80.10 79.00 74.90 68.50 57.80 52.50 

Lignin 29.80 28.10 18.50 15.20 13.20 12.50 

Cellulose 39.10 38.50 38.00 35.70 30.80 27.50 

Hemi -cellulose 21.80 19.10 20.20 16.50 12.30 08.70 

Tannin 37.20 36.00 32.60 28.30 25.80 24.30 

(The above values are in %) 
 

Table 2 shows the variation in chemical composition of 

soybean straw during the mushroom growth. In this study it 

was found that the gradual decrease in pH of substrate from 

7.10 to 5.40 % while the increase in moisture content of 

substrate from 6.90 to 8.15 %. Earlier Funda Atila, (2019) 
[12] also reported the variation in pH values and moisture 

content of substrate in the initial period than those of the 

colonized and spent substrates. Protein content of substrate 

was 3.50 %, it is decreased up to 3.35 % after sterilization in 

autoclave. When the spawn of mushroom is allowed to grow 

on this substrate, the protein content of substrate was found 

to increase to 5.10 % after colonization of mushroom 

mycelia over substrate. The protein content of substrate was 

5.30, 5.85 and 5.90 % after the successive three pickings. 

Increase in protein concentration of spent straw was 

reported earlier by Patil et al., 2010 [35]. This result is also in 

agreement with the findings of Akinyele and Akinyosoye, 

2005. Increased values of crude protein may have been a 

result of presence of some fungal biomass with substrate (C. 

Chen et al., 1995.) [6] Ash content of substrate was 7.40 % 

and decreased after autoclaved to 6.10 %. After spawn run 

period ash content of substrate was 6.50 % but maximum 

increase were found (from 7.80 to 9.30 %) during 

frutification. Zhang et al. (2002) [36] and Adamovic et al. 

(1998) also reported an increase in ash content of substrate 

during fruitfication. M.H.M. Khattab et al., 2013 [16] also 

reported that increase in crude protein (3.4 to 11.7 %) and 

ash (16.1 to 29.1 %) in rice spent straw. Increased amount 

of ash in the spent straw may have been due to the decrease 

in the organic matter content (Escalona et al., 2001; Singh, 
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2000) [10, 32]. Crude fibre content of substrate was 40.30 % 

which were found to be reduced consistently up to 23.00 % 

during fungal growth. Decrease in crude fibre content was 

reported earlier by A.A. Kinfemi 2009 [17], A. Akinfemi et 

al., 2010 [3]. Total carbohydrate content of substrate was 

81.10 % which reduced to 74.90 % after spawn run was 

completed and after IIIrd picking it was 52.50 %. The 

maximum reduction in cellulose (from 39.10 to 27.50 %), 

hemicellulose (21.80 to 08.70%), lignin (from 29.80 to 

12.50 %) and tannin (from 37.20 to 24.30 %) content of 

substrate were reported after mushroom growth. It was 

observed that cellulose degradation rate during fruitification 

was faster than in spawn run period. Li et al. (2001) [19] also 

noted that the faster rate of reduction of cellulose in 

substrate after spawn run period. Hemicellulose content of 

substrate increased slightly during spawn run period then 

reduced in faster rate. Earlier Pandey and Singh (2014) [25] 

also reported that during vegetative growth of the fungus, 

lignin degradation was faster and during fructification, 

lignin degradation was slowed down than cellulose and 

hemicellulose. The degradation of lignin was more during 

spawn run period then the rate of degradation slowed down 

during fructification. This finding was supported by Singh 

(2000) [32], Li et al. (2001) [19] who reported maximum 

lignin degradation during spawn run period. 
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