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 Pleurotus mushroom is a wood rotting basidiomycete traditionally cultivated in sawdust 
based substrate formulation. In this study, the mycelial growth, fruiting body 

production and proximate nutrient composition of five Pleurotus species grown on rice 

straw - based substrate were investigated. Two substrate formulations namely: 7 parts 
composted rice straw + 3 parts saw dust (v/v) and 7 parts composted rice straw + 3 

parts carbonized rice hull (v/v) were evaluated. Rice straw + sawdust formulation 

registered significantly shorter incubation period while no significant difference in the 
number of days to primordia formation, yield and biological efficiency was observed 

between the two substrates formulations. Among the five Pleurotus species evaluated, 

Pleurotus florida significantly recorded the shorter incubation period and number of 
days to primordia formation, higher yield and biological efficiency while Pleurotus 

cystidiosus significantly registered longer incubation period, number of days to 

primordia formation and lower yield and biological efficiency. Proximate analysis of 
the fruiting bodies showed that Pleurotus species contain 16.95% - 27.93% protein, 

11.99% – 17.48% crude fiber, 0.10% - 1.40% fat, 10.83% - 15.48% ash, 35.59 – 

48.39% carbohydrates, and 255.06 – 278.12 kcal energy value. Pleurotus cultured on 
rice straw + sawdust contained significantly higher crude protein (22.32%) and percent 

ash (13.40%) while rice straw + carbonized rice hull recorded significantly higher crude 

fat (0.74%). No significant difference in carbohydrate, crude fiber and energy value was 

obtained in mushrooms cultured in the two substrate formulations.  Based on the results 

of this study, it can be concluded that the different species of Pleurotus can be 

cultivated in both substrate formulations. Moreover, the proximate composition varies 
significantly among Pleurotus species. 

 

 
© 2015 AENSI Publisher All rights reserved. 

To Cite This Article: Sofronio P. Kalaw and Robin F. Albinto, Growth Performance and Nutritional Attributes of Pleurotus Species Grown 

on Rice Straw Based Formulations. Adv. Environ. Biol., 9(18), 72-81, 2015 

 

INTRODUCTION 

 

 The Philippines is basically an agricultural country which is engaged in the production of different crops 

such as rice, banana, coconut, pineapple, corn, sugarcane, vegetables etc. Annually, the Philippines produces 

15.2 tons of rice that generates 11.3 tons of rice straw [36]. Rice straw remains underutilized despite its potential 

use in agriculture. Some are used as feeds of livestock and mulching materials while most are burned in the field 

right after harvest. In Southeast Asian countries burning of rice straw in the field is commonly practice because 

it is the most convenient, cheapest and fastest way of eliminating the rice straw in the rice field [23,32]. 

However, this practice is not only hazardous to the environment but also to human health. Rice straw burning in 

the field emits air pollutants such as carbon monoxide, carbon dioxide, aromatic hydrocarbons, nitrogen oxide, 

methane and sulfur dioxide [28, 11, 49]. It was estimated to contribute approximately 5.0–33.5% to the total 

atmospheric polycyclic aromatic hydrocarbons at the two sites in Central Taiwan[12]. 

 Recently, the perception of Filipinos on mushroom has changed from a culinary ingredient to a 

nutraceutical food [37]. A nutraceutical is a substance that may be considered food or part of a food and 

provides medical or health benefits like the prevention and treatment of disease [24]. For instance, Ganoderma 

lucidum has been reported to contain anti-tumor, anti-bacterial, anti-fungal, anti-inflammatory, and antioxidant 
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properties [46, 54, 44, 47]. Collybia reinakeana, a newly domesticated wild edible mushroom in the Philippines, 

contains ornithine and amino butyric acid (GABA) which are important in the control of hypertension and 

regulation of blood sugar in the body [38]. Schizophyllum commune, Lentinus tigrinus, Ganoderma lucidum and 

Pleurotus florida demonstrated inhibition of platelet aggregation and anti-inflammatory activities [37] while 

some species of Cordyceps exhibited anti-cancer activities by modulating the immune system and inducing cell 

apoptosis [22].  

 In the Philippines, the paddy straw mushroom (Volvariella volvacea), is the most popular species of 

mushroom because this was the first species commercially cultivated. However, Pleurotus mushrooms are 

recently becoming popular because of their taste, aroma, and ease of growing, availability and higher biological 

efficiency. Traditionally, wood rotting mushrooms like Pleurotus are cultivated on sawdust based substrates. 

However, due to intensive logging there is a rapid decline in the forest cover of the country, thus the supply of 

sawdust is becoming limited. In the Philippines, rice straw is one of the most abundant agricultural biomass 

which is often neglected. In view of this, Reyes et al. [40] developed the rice straw based technology for 

mushroom production using 7 parts rice straw and 3 parts saw dust. This technology has been successfully used 

in growing Pleurotus sajor caju [51], Lentinus squarrosulus and Polyporus grammocephalus [13], Lentinus 

tigrinus [15] and Coprinus comatus [39]. However, the production performance of different species of Pleurotus 

using this technology has not been documented yet. Therefore, this study was conducted to evaluate the 

mycelial growth and fruiting body production of different species of Pleurotus and to determine proximate 

nutrient composition of different species grown on rice straw based substrate formulations. 

 

MATERIALS AND METHODS 

 

Source of Mushroom Culture: 

 Pure cultures of Pleurotus florida, Pleurotus ostreatus, Pleurotus pulmonarius, Pleurotus sajor caju and 

Pleurotus cystidiosus were obtained from the culture collections of the Center for Tropical Mushroom Research 

and Development, Department of Biological Sciences, College of Arts and Sciences, Central Luzon State 

University. An agar block from the pure culture was aseptically transferred to a previously sterilized potato 

dextrose agar (Hi media) and incubated at room temperature until full ramification of mycelia is attained. 

 

Preparation of Substrate: 

 The rice straw based substrate formulation was prepared following the procedure of Reyes et al. [37]. 

Briefly, the rice straw was soaked in water tank for seven days after which they were hauled out from the tank, 

piled and covered with plastic to allow natural microorganisms to partially decompose the rice straw. The rice 

straw was composted for one week with turning of the pile every two days. After composting, the rice straw was 

chopped into approximately 5 – 7.5 cm long. The substrate was formulated by mixing 7 parts composted rice 

straw with 3 parts composted sawdust (v/v). In case of rice straw + carbonized rice hull formulation, sawdust 

was replaced with carbonized rice hull. Seven hundred fifty grams of formulated substrates were bagged and 

compacted in 15.24 x 30.48 cm polypropylene bags. The bags were plugged with cotton wastes and pasteurized 

at 80 
o
C for 8 hours. The pasteurized bags were allowed to cool overnight and inoculated with 40 grams of grain 

spawn of Pleurotus. The inoculated fruiting bags were incubated at room temperature.  

 

Fruiting Body Production: 

 The mature fruiting bags were brought to the growing house. The bags were opened at one end to allow 

production of fruiting bodies or basidiocarp. Using an atomizer, the open end of the bags was sprayed with clean 

water at least 3 times a day in order to prevent the dehydration of bags. Mature fruiting bodies were harvested and 

weighed.  

 

Proximate Nutrient Composition of Fruiting Bodies: 

 The fruiting bodies of each species were air - dried separately. The samples were brought to the Animal 

Nutrition Laboratory, Animal Science Cluster, University of the Philippines at Los Baños, College, Laguna for 

chemical analysis. Crude protein, crude fat, ash, crude fiber, and moisture content (MC) were analyzed 

following the procedures of Association of Official Analytical Chemists (AOAC) [5]. The crude protein was 

determined by Kjeldahl method, using the conversion factor N  4.38. The Soxhlet apparatus was used to 

determine the crude fat content, and the furnace was set at 550 °C for the ash. The carbohydrate and energy 

value were determined using the following formula:  

 Percent carbohydrates = 100 – (% crude protein + % crude fat + % ash + % moisture content) 

       Energy value = 4 (crude protein + carbohydrates) + 9 (crude fat) 

 

Treatments: 

 In this study, the possibility of using carbonized rice hull as substitute to saw dust was determined. Two 
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substrate formulations and five species of Pleurotus were evaluated.  

 

Factor A: Substrate: 

1. 7 parts rice straw + 3 parts saw dust (v/v) (Control) 

2. 7 parts rice straw + 3 parts carbonized rice hull (v/v) 

 

Factor B : Species of Pleurotus: 

1. P. cystidiosus 

2. P. florida 

3. P. ostreatus 

4. P. pulmonarius 

5. P. sajor-caju 

 

Statistical Analysis: 

 The experiment was laid out in 2 x 5  factorial in completely randomized design. Each treatment was replicated 

three times. Data were analyzed using analysis of variance and means were compared using least significant 

difference at 5% level of significance. The SAS version 9.1 program was used in the analysis. 

 

RESULTS AND DISCUSSION 

 

Incubation Period: 

 Incubation period is the process that allows the colonization of the substrate by mycelia (Higaki et al. [19]. 

The mycelia are mass of interwoven filaments that serve as vegetative structures of mushrooms. The luxuriant 

growth and the rate of mycelial colonization are dependent on the nutritional composition of the substrates and 

prevailing physical conditions. The incubation period of different Pleurotus species on different substrates is 

presented in Table 1. Significantly, Pleurotus grown on rice straw + sawdust recorded longer incubation period 

with a mean of 25.99 days compared to those cultivated in rice straw + carbonized rice hull with a mean of 

24.49 days. The faster mycelial growth could be explained by easy penetration of mycelia on the substrate due 

to the lighter particles of carbonized rice hull than sawdust that resulted to shorter incubation period. 

Mashandete and Cuff [31] reported that the duration of mycelial running depends on the types of substrate and 

substrate formulation used. Variations in the incubation period of Pleurotus on different substrates were 

previously reported by several researchers. For instance, Chandravanshi et al. [9] observed significant 

differences in the incubation period of Pleurotus species on different substrates. Mondal et al. [29] reported that 

P. florida had shorter incubation period on banana leaves; and banana leaves and rice straw combination (21 

days) while sawdust registered the longest incubation period (24.75 days).  

 Meanwhile, the longest incubation period was recorded in P. cystidiosus while the shortest was observed in 

P. florida. There were significant differences in the incubation period of different species of Pleurotus. The 

significant variation in the incubation periods of different Pleurotus species obtained in the present study is in 

agreement with the observation of Nguyen [33] who reported that the incubation periods vary according to 

mushroom species. Ashraf et al. [6] also reported differences in mycelial run of Pleurotus sajor caju, Pleurotus 

ostreatus and Pleurotus djamor grown on cotton wastes, wheat straw and paddy straw. Moreover, variation does 

not only exist among species of mushrooms but also within species. For example, Villaceran et al. [51] 

disclosed differences in the incubation period of Japan and Thailand strains of P. sajor caju grown on different 

substrate formulations. The same observation was noted by Reyes et. al [41] on different strains of Volvariella 

volvacea collected from different geographical areas of the Philippines. The incubation period of the mushrooms 

also depends on the substrates used [3, 15]. 

 
Table 1: Incubation period and number of days to formation of primordial of Pleurotus species on rice straw based substrate formulations 

Species                                  Incubation period (days)                                           No. of Days to Formation of Primordia (days) 

                                      RS + SD         RS + CRH              Mean                        RS + SD                      RS + CRH                Mean 

P. cystidiosus       45.03             38.40                  41.71a                      48.77                         41.50                45.13a 

P. florida                         19.13             18.83                  18.98e                            22.23                          21.90                22.07d 

P. ostreatus       20.00               20.30                  20.15c                      26.73                          29.10                27.92c 

P. pulmonarius       24.70             23.90                  24.30b                      33.87                          32.97                33.42b 

P. sajor caju      21.07             21.00                  21.03d                      27.37                          26.77                27.07c 

Mean                         25.99a             24.49b                       31.79a                         30.45a 

 Data presented are means of three replications. Means with the same letter are not significantly different at 

5% level of significance using least significant differences (lsd) 

RS + SD = rice straw + sawdust 

RS +CRH = rice straw + carbonized rice hull 
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Number of days from inoculation to formation of primordial: 

 Wood [53] defined primordium as a structure greater than 1 mm diameter composed of a dense hyphal 

mesh with a smooth surface and visibly distinct from strands or knots of hyphae. The formation of primordia or 

fruiting initials marks the initiation of fruiting body production. It can be stimulated by abrupt changes in 

temperature, humidity, gas concentration, light, nutrient reserves and physical stimuli [26]. In this study the 

number of days to formation of primordia was determined from inoculation of the substrate to the initial 

appearance of the primordia. The mean number of days to formation of primordia of different species of 

Pleurotus on two substrate formulations is presented in Table 1. The rice straw + sawdust formulation 

significantly registered longer period to produce primordia compared to rice straw + carbonized rice hull. The 

difference could be attributed to the nature of the substrates. The particles of carbonized rice hull are lighter than 

saw dusts which allow the mycelia to easily penetrate and fully colonized the substrate. After full colonization 

of the substrate, the mushroom started to form the primordia which mark the initiation of the formation of the 

fruiting bodies or basidiocarp. Meanwhile, the longest period to primordial formation was recorded in P. 

cystidiosus with a mean of 45.13 days while the shortest was noted in P. florida with a mean of 21.12 days. 

Significant differences in the duration of primordial formation were observed among different species. This 

result suggests that the duration of primordial formation is species dependent. Some species requires longer 

period while others produce primordia in a short period of time. This could be due to the nature of the species or 

strain of the mushroom. Most of the values obtained in this study are longer than the reported 20 - 30 days 

duration of primordia initiation in most Pleurotus species but lower than 97-110 days in Pleurotus eryngii var 

ferulae grown on wheat straw based formulations by Kirbag and Akyuz [25]. 

 

Yield: 

 The fruiting bags were allowed to produce fruiting bodies for a period of two months. It is interesting to 

note that Pleurotus grown on rice straw + carbonized rice hull produced higher yield than rice straw + sawdust 

hull (Table 2). However, statistical analysis showed no significant difference between the two substrate 

formulations evaluated. This result is expected since both substrate formulations contain the same amount of 

rice straw as the basal medium. Mushrooms obtain their food from cellulose, hemicellulose and lignin which are 

abundantly present in rice straw [27]. Sawdust and carbonized rice hull contain lesser amount of nutrients and 

serves only as binding materials or filler. However, significant differences on the yield of different Pleurotus 

species were obtained. P. florida significantly recorded the highest yield with a mean of 185.57 g while P. 

cystidiosus produced the lowest yield with a mean of 73.62 g. This finding indicates that mushroom yield 

depends on the species or strain of mushroom used. Mshandete and Cuff [31] explained that the mycelia of 

different mushroom species or strains have different colonizing potential for the substrate in which they are 

grown and this corresponds to the yield obtained. For instance, Obodai et al. [34] obtained differences in the 

yield performance of various Pleurotus species grown on composted sawdust. P. eous produced the highest 

yield while P. citrinopileatus did not produce any fruiting bodies. 

 
Table 2: Yield and biological efficiency of Pleurotus species on rice straw based substrate formulations 

Species                                                            Yield (g)     Biological Efficiency (%) 

                                          RS + SD              RS + CRH             Mean                      RS + SD                RS + CRH                Mean 

P. cystidiosus          70.70     76.53           73.62d         27.72                        30.01                     28.86d 

P. florida                          170.80   200.33         185.57a          66.98       78.43                  72.70a 

P. ostreatus        137.37                    136.97         137.17c         53.75       53.77                 56.76c 

P. pulmonarius        155.17                    153.53         154.35b         60.78       60.21                 60.49b 

P. sajor caju       129.10   130.20         129.65c         50.56       51.05                  50.80c 

Mean                          132.62a  139.51a                                             51.96a      54.69a 

 Data presented are means of three replications. Means with the same letter are not significantly different at 

5% level of significance using least significant differences (lsd). 

RS + SD = rice straw + sawdust 

RS +CRH = rice straw + carbonized rice hull 

 

Biological Efficiency: 

 The biological efficiency is the ratio of the fresh weight of mushroom and the dry weight of the substrate. It 

is a good standard of comparison for evaluating the efficiency of substrate conversion in mushrooms [14]. The 

percentage biological efficiency of different Pleurotus species on rice straw + sawdust and rice straw + 

carbonized rice hull is depicted in Table 2. Similar with the mean weight of fruiting bodies, the percentage 

biological efficiency did not vary significantly between the two substrate formulations evaluated. However, the 

percentage biological efficiency differed significantly among Pleurotus species. P. florida gave the highest 

biological efficiency of 72.70% while P. cystidiosus recorded the lowest biological efficiency of 28.87%. 

Similar results were obtained by Obodai et al. [34] who reported significant variation in the biological efficiency 

of seven species of Pleurotus grown on sawdust. The percentage biological efficiency obtained in the present 

study is higher than the reported value of Lentinus tigrinus (15.93%) by Dulay et al. [15], Lentinus squarosolus 
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(7.83%) and Polyporus gramocephalus (2.91%) by De Leon et al. [13]. However, this is lower than 74% 

obtained in Pleurotus flabellatus grown on non composted sisal decortications by Mshandete and Cuff [31] , 71-

84% in P. sajor caju grown on various substrates by Patil [35] and 68 - 91% in P. ostreatus cultured on various 

substrates by Buah et al. [8]. The difference in the biological efficiency reported by different researchers could 

be explained by the species/strains of mushroom used, composition and formulation of the substrates and 

ambient environmental conditions such as temperature and relative humidity.  

 

Proximate Nutrient Composition of Fruiting Bodies: 

 In the Philippines, mushrooms are commonly used as a culinary ingredient because of their nutritional 

value, distinct taste and aroma. In this study, the proximate nutrient composition and energy value of air dried 

fruiting bodies of Pleurotus species grown on two substrate formulations were determined. Tables 3 to 5 present 

the crude protein, crude fiber, crude fat, percent ash content, carbohydrates and energy value of five Pleurotus 

species.  

 

Crude Protein: 

 Crude protein is the proximate amount of protein present in the food. It includes true protein and non 

protein nitrogen such as urea nitrogen and ammonia nitrogen [42]. As reflected in Table 3, the five Pleurotus 

species contain relatively high crude protein ranging from 16.95% - 27.93%. Pleurotus grown on rice straw + 

sawdust contained significantly higher crude protein than those cultivated in rice straw + carbonized rice hull. 

Moreover, significant differences in the crude protein content of different Pleurotus species were also obtained. 

The highest value was recorded in P. pulmonarius while the lowest was noted in P. cystidiosus. The variation 

observed in the protein content of different species evaluated is consistent with the observation of Ulziijargal 

and Mau [50] who reported that the nutrient composition of mushrooms can vary considerably from species to 

species and strain to strain. According to Chang and Miles [10] on a dry weight basis, mushrooms normally 

contain 19 to 35 % as compared to 7.3% in rice, 13.2% in wheat, 39.1 % in soybean, and 25.2% in milk. The 

crude protein obtained in the present study is within this range except P. cystidiosus with 16.95% protein 

content. Moreover, the values are higher than those reported in Auricularia polytricha (8.5 – 9.3%) L. subnulus 

(5- 6.5%), P. florida (14.9 – 15.3%), Schizophyllum. commune (10.1 -10.5%) by Gbolagade et al. [18], but 

lower than Termitomyces mammiformis by Adejumo and Awosanya [1] and Psathyrella atroumbonata (27.60 – 

30.40%) by Ayodele and Okhuoya [4].  

 
Table 3: Crude protein and crude fiber of Pleurotus species on rice straw based substrate formulations 

Species                                                     Crude Protein (%)                               Crude Fiber (%) 

                                                 RS + SD        RS + CRH                   Mean                 RS + SD  RS + CRH  Mean 

P. cystidiosus                 16.95          17.47        17.21                 12.30                13.42                   12.86b 

P. florida                                   22.89          19.49        21.19                      16.16                 16.70                   16.43a 

P. ostreatus                 22.06          19.85        20.96                  17.48                 15.67                    16.57a 

P. pulmonarius                 27.93           23.95        25.94                 13.24                 13.36                   13.30b 

P. sajor caju                 21.80           24.12        22.96                 11.99                 12.18                   12.09c 

Mean                                    22.33a            20.98b                   14.23a        14.27a 

 Data presented are means of three replications. Means with the same letter are not significantly different at 

5% level of significance using least significant differences (lsd). 

RS + SD = rice straw + sawdust 

RS +CRH = rice straw + carbonized rice hull 

 

Crude Fiber: 

 The crude fiber contents of different Pleurotus species analyzed ranged from 11.99% - 17.48% (Table 3). 

Pleurotus cultured in rice straw + carbonized rice hull contained higher crude fiber than rice straw + sawdust 

formulation. However, no significant difference was noted between two substrate formulations. This result does 

not conform to the findings of Silva et al. [45] who disclosed difference in the fiber content of P. pumonarius 

when grown on cotton wastes, leaves of Cymbopogon citrates and leaves of Panicum maximum. 

 Among the different Pleurotus species analyzed, P. ostreatus contained significantly higher crude fiber 

which is comparable with P. florida while P. sajor - caju recorded the lowest crude fiber content. According to 

Chang and Miles [10] the fiber content ranges from 7.4 to 27.6% in Pleurotus species as compared to 10.4% in 

A. bisporus, and 4 to 20% in V. volvacea. Moreover, Egwim et al. [17] reported 3.94 - 20.36 % fiber in selected 

wild edible Nigerian mushrooms. 

 

Fat Content: 

 The fat content in mushrooms is very low compared to carbohydrates and proteins [48]. The fats present in 

mushroom fruiting bodies are dominated by unsaturated fatty acids [52]. In general, the crude fat of mushrooms 

has representatives of all classes of lipid compounds including free fatty acids, monoglycerides, diglycerides 

triglycerides, sterols, sterol esters, and phospholipids [10]. The crude fat content of Pleurotus mushrooms in the 
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present study ranged from 0.10% - 1.40% (Table 4). Pleurotus grown in rice straw + carbonized rice hull 

contained significantly higher fat content than those cultivated in rice straw + sawdust. Moreover, P. cystidiosus 

recorded significantly higher fat while significantly lower value was observed in P. sajor caju. The fat contents 

in the present study are comparable with the findings of Mshandete and Cuff [30] who reported that the total fat 

content found in commonly cultivated mushrooms is very low varying between 0.6 and 3.1 % dry weight and 

varies depending upon cooking method. The fat content observed in the present study is generally lower than 

those reported by Sharma et al. [43] in Pleurotus ostreatus cultivated in sawdust. They revealed that the fat 

content varies with the substrate used.  

 
Table 4: Crude fat and percent ash of Pleurotus species on rice straw based substrate formulations 

Species                                                    Crude Fat (%)                                                  Percent Ash  

                                    RS + SD                        RS + CRH               Mean                   RS + SD           RS + CRH  Mean 

P. cystidiosus          0.78                                  1.40       1.09a                     12.69                13.62  13.16b 

P. florida                            0.30                                  0.74       0.52b                            13.32                11.67  12.49c 

P. ostreatus          0.49                                  0.83       0.66b                      13.14                12.06 12.60c 

P. pulmonarius          0.55                                  0.39       0.47bc                           15.48               11.72 13.60a 

P. sajor caju          0.10                                  0.38       0.24c                      12.38               10.83 11.60d 

Mean            0.44b                                 0.75a      13.40a                    11.98b 

 Data presented are means of three replications. Means with the same letter are not significantly different at 

5% level of significance using least significant differences (lsd). 

RS + SD = rice straw + sawdust 

RS +CRH = rice straw + carbonized rice hull 

 

Ash Content: 

 The ash content represents the total amount of mineral content present in the mushroom [50]. The ash 

content varies significantly among different Pleurotus species (Table 4). It can be noted that the ash content is 

significantly higher in P. pulmonarius compared to other Pleurotus species analyzed. Likewise, significant 

differences between the two substrates formulations evaluated were  noted. The difference in the ash content in 

different Pleurotus species analyzed is congruent with the findings of Ibe et al. [20] who reported significant 

differences in the ash content of selected wild edible Nigerian mushrooms. Hung and Nhi [21] also reported 

significant differences in the ash content of Ganoderma lucidum, Pleurotus ostreatus, Auricularia polytricha, 

Volvariella volvacea and Lentinula edodes. However, the values obtained in this study are lower than the 

reported 67.40% ash content of mature fruiting bodies of Psathyrella atroumbonata by Ayodele and Okhuoya 

[4] but higher than Lentinus tigrinus (7.4%) by Dulay et al. [16].  

 

Carbohydrates: 

 The carbohydrates content of different Pleurotus species is also presented in Table 5. The carbohydrate 

contents did not vary significantly between the two substrate formulations but vary significantly among the five 

Pleurotus species. Higher carbohydrates content was observed in P. cystidiosus which is comparable with P. 

sajor caju while lower value was recorded in P. pulmonarius. Chang and Miles [10] reported that Pleurotus 

species contain carbohydrates, ranging from 46.6 to 81.8% compared to 60% in A. bisporus on a dry weight 

basis. The carbohydrates content obtained in the present study are higher than the reported value of Agaricus 

bisporus (8.25%), Agaricus silvaticus (9.49%), Agaricus silvicola (12.18%), Cantharellus cibarius (14.2%5), 

Craterellus cornucopioides (13.44%) and Marasmius oreodes (29.41%) but lower than Boletus edules (71.15%) 

by Barros et al. [7].  

 
Table 5: Percent carbohydrates and energy value of Pleurotus species on rice straw based substrate formulations 

Species                                                       Percent Carbohydrates                             Energy Value (Kcal) 

                                             RS + SD                 RS + CRH            Mean                    RS + SD             RS + CRH                 Mean 

P. cystidiosus          48.39                          43.24               45.81a           268.62    255.40                  262.01bc 

P. florida                            42.09                          42.85               42.47b             262.60    256.05                259.32cd 

P. ostreatus          40.61                          42.65               41.63b          255.06    260.15                257.60d 

P. pulmonarius           39.59                          41.88               40.74bc           260.39    266.87               263.63a 

P. sajor caju          47.48                          43.58               45.53c           278.12    274.92                276.52a 

Mean                             43.63a                         42.84a             264.96a    256.68a 

 Data presented are means of three replications. Means with the same letter are not significantly different at 

5% level of significance using least significant differences (lsd). 

RS + SD = rice straw + sawdust 

RS +CRH = rice straw + carbonized rice hull 

 

Energy Value: 

 The energy is derived from the oxidation of carbohydrates, proteins and fats. There were significant 

differences in the energy value of different species of Pleurotus. Higher caloric value was observed in P. sajor 
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caju compared to other species analyzed. This result is in agreement with the observation of Barros et al. [7] 

who reported differences in caloric value of different species of wild and commercial mushrooms. The values 

obtained in the present study are within the 46.96 – 292.37 K cal reported by Ulziijargal and Mau [50] in several 

species of culinary-medicinal mushrooms but higher than 98.7 -142.1 Kcal in L. tigrinus by Dulay et al. [16] 

and 197.04 Kcal in Pleurotus tuber-regium by Agumuo [2]. No significant differences on the caloric value were 

obtained between the two substrate formulations evaluated. 

 

Conclusion: 

 Based on the results of the present study, the different species of Pleurotus can be grown in rice straw + 

saw dust and rice straw + carbonized rice hull substrate formulations. Pleurotus mushrooms contain high 

amount of protein, crude fiber, ash and carbohydrates. The proximate nutrient composition varies significantly 

among different species of Pleurotus.  
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