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Abstract

Mushrooms, the edible macro-fungi, have been allured as delicious and nutritious cuisine along with their
immense medicinal importance. Naturally, mushrooms grow on wastes, garbage, trees, and trunks and on
moist landscape. Naturally occurring and human leftovers of different food stuffs could be rich sources of
mushroom cultivation that would reduce environmental nuisance as well as positively impact on fulfilling
the nutritional demand of the ever increasing humanity. Present study explores comparative growth pattern
of the oyster small (OS) mushroom, Pleurotus ostreatus on different amount of rice straw as substrate (100g,
200g, 5009, 1000 g/packet) followed by nutritional assessment of the mushrooms grown on each of the
substrate’s packet. Mushrooms grown on 200g packet contained the highest nutritional values as evaluated
in the present study. Thus, current findings would aid highly in formulating cultivation of Pleurotus
ostreatus on rice straw with a view to providing nutritional support to the humanity.
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Introduction

Mushrooms are non-green fungus plants that grow seasonally in a variety of settings ranging from plains to
dense woods, lush meadows, and roadside paths all over the world [1]. It is made up of a wide number of
different forms, sizes, appearances, and edible qualities [2]. Since the dawn of time, mushrooms have been
recognized as a unique type of food [3]. Mushrooms were thought to provide strength to warriors in battle
by the Greeks [4]. Mushrooms were considered a delicacy by the Pharaohs and the "Food of the Gods" by
the Romans, who only offered them on special occasions [5]. Mushrooms were treasured in China as a
health food, the "Elixir of Life” [5]. Mushrooms were utilized as hallucinogens in religious rites, witchcraft,
and for healing purposes by the Mexican Indians [6]. Nutritional and medicinal values of mushrooms have
been hailed throughout the world [7]. Thus, global demand for both edible and medicinal mushrooms has
been skyrocketing. Interestingly, agricultural and industrial wastes can be used to cultivate and fulfill global
mushroom demand [8]. More than half of the overall yield from the land is wasted as straws, leaves, stems,
roots, and other garbage. These wastes could be converted into food as well as the planet could be cleared
off the garbage.

Oyster mushrooms, also known as P. ostreatus, are one of the most widely farmed mushroom species on the
planet [9]. It has also been popular in Bangladesh. Bangladesh is a rapidly developing nation with a large
population. Our farmland is shrinking every day to accommodate a growing population. As a result, we must
expand the intensive use of land in order to enhance crop output. However, due to natural risks and other
obstacles, it is extremely tough in our country. In this situation, mushroom farming presents a significant
chance to increase crop production per unit area through vertical land use, and as a result, mushroom
cultivation is now becoming increasingly popular among farmers across the country. It grows without
sunshine, is relatively fast-growing, and does not require fertile soil because it is cultivated on compost or
non-compost agro-wastes such as wheat and paddy straw, sugarcane, banana leaves, rice husk, sawdust,
bagasse and leaves, wheat barn and other agricultural wastes.

Bangladesh produces a large amount of rice straw per year that could be utilized for mushroom production.
There has been no research on the oyster small (OS) mushroom to standardize mushroom cultivation
procedures in this country. Therefore, the current research had been carried out to determine the nutritional
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status of oyster small (OS) strain of P. ostreatus mushroom by using rice straw of different packet sizes; to
evaluate the biological yield, economical yield and the biological efficiency of OS strain of P. ostreatus
mushroom producing from different amount of rice straw. Also, comparative yield and physical attributes of
P. ostreatus—OS grown on different amount of rice straw containing packets have been studied.

Materials And Methods

Location of experiment
The research was conducted at the Mushroom Development Institute, Savar, Dhaka from November 2021 to
March 2022.

Experiments and Treatments
The experiment was set up using a single-factor Completely Randomized Design (CRD). To get the desired
results, four separate treatments with four replications (n=4) of each strain were carried out. Total 60 spawn
packets of different amount of rice straw were made for the experiment. Of them 15 spawn packets were
made of 500g of rice straw, 15 were of 10009 of rice straw, 15 were of 1500 g of rice straw and another 15
were of 2000g of rice straw as substrate.
The following were the experiments:
Treatment 1 (T,): P. ostreatus- Oyster Small (OS) + 500g Rice straw.
Treatment 2 (T,): P. ostreatus- Oyster Small (OS) + 1000g Rice straw.
Treatment 3 (T3): P. ostreatus- Oyster Small (OS) + 15009 Rice straw.
Treatment 4 (T,): P. ostreatus- Oyster Small (OS) + 2000g Rice straw.

Collection of OS mother spawns

The required number of mother spawns of oyster small (OS) mushroom was collected from the mother
spawn culture house of Mushroom Development Institute, Savar, Dhaka, Bangladesh. Their mycelium run
was fully completed.

Mixing and Sterilization of Rice straw

At first, the rice straw and water were weighted precisely by a weight balance. The ratio of rice straw and
water were 10:9. Then, they were mixed thoroughly with hand and feet for 10-15 minutes. The mixing was
finished when there was no more water remaining after the rice straw had absorbed all of it. The moist rice
straw was then placed in a net bag. The bag's opening was lightly bound and placed in the pasteurization
chamber. The chamber's gate remained shut. At a temperature of 60°C, the pasteurization process continued
for 1.5 hours. A thermometer was used to closely monitor the temperature. For the following 24 hours, the
chamber's gate remained shut. The chamber was reopened the next day and the moist rice straw-filled bag
had been removed from the chamber. The rice straw had been disinfected and was ready to be used in the
spawn packets.

Preparation of spawn packets
The hands were adequately cleansed at first. To create the spawn packet for four distinct treatments, four
different sizes of PP (polypropylene) bags were used. The dimensions are as follows:
I. Treatment 1: (9" x12") for 500g RS packet

ii. Treatment 2: (12" x16") for 1000g RS packet

iii.  Treatment 3: (12" x18") for 15009 RS packet

iv. Treatment 4: (14" x20") for 2000g RS packet
The rice straw and mother spawn were then layered and mixed in a precise size PP bag for the specific
treatment. For every 500g of rice straw, 100 g mother spawn was added. The filled polypropylene bags were
made by placing a plastic neck at the opening part, plugging it with cotton, and securing it with a rubber
band. Then, using a permanent marker, the treatment number, replication number, and packet number were
written on the body of the spawn packet. The body of the 1500g and 2000g spawn packets was pierced with
several little pores with a pin. After that, the spawn packets were transferred to the culture house.

Cultivation of spawn packet

After 15-20 days, when the mycelium runs were completed, the spawn packets were ready to cut. Two ends

of the upper position of the plastic bag, opposite one other, were cut in a "D" form with a blade and opened
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by removing the plastic sheet, following which the opening surface of the substrate was scraped slightly
with a tea spoon to remove the thin whitish mycelium layer. From that day the relative humidity in the
culture room was kept at 80-85% by spraying water three times a day. The culture house was kept
consistently lit at 300-500 lux and ventilated. The culture house's temperature was kept between 22 and 25
°c. Depending on the packet size, the first pinhead appeared 3-7 days after scribing. Harvesting time was
also affected by the amount of substrate used.

Collection of produced mushrooms:

After pinhead formation, oyster mushrooms matured in 4-6 days. The curial border of the cap, as reported by
Amin, was used to identify the ripened fruiting body (2002). Mushrooms were gathered by twisting the base
of the mushroom to uproot it. Then the lower hard and dirty area of the fruiting body was removed with a
scissors & put the mushrooms in marked packets.

Data Collection
Inoculation Date The inoculation date is the day when the spawn packets were made and the mother spawn
was mixed with the rice straw. The dates have been recorded.
Mycelium running completion Date The time it took from inoculation to completion of mycelium running
was calculated.
Open Date: The day when the packet was cut in D shape was recorded.
First Pinhead Date (PiD): When the first pinhead of the mushroom was visible, the day was recorded.
Average number of Fruiting body/packet (Fb): The total number of fruiting bodies grown from a packet
were counted ad recorded.
Average number Effective of Fruiting body/packet (EFb): The number of fruiting bodies that were fully
matured was counted. Fruiting bodies that were dry or pinheaded were eliminated, but tiny fruiting bodies
were counted.
Average Length of Stalk (LS): One large, one medium and one small fruiting body from each packet were
selected for measurement. The lengths of the three stalks are recorded.
Average Width of Stalk (WS): One large, one medium and one small fruiting body from each packet were
selected for measurement. The width of the three stalks is recorded.
Average Diameter of Pileus (DP): One large, one medium and one small fruiting body from each packet
were selected for measurement. The diameters ofthe three pileus are recorded.
Average Thickness of Pileus (TP): One large, one medium and one small fruiting body from each packet
were selected for measurement. The thickness ofthe three pileus is recorded.
Average weight of individual fruiting body/packet: By dividing the total weight of fruiting bodies per
packet by the total number of fruiting bodies per packet, the average weight of individual fruiting bodies was
calculated.
Biological yield: Weighing the entire cluster of fruiting body without cutting the lower hard and unclean
piece yielded a biological yield per 500 g packet.
Economic yield: Weighing all of the fruiting bodies in a packet after removing the lower hard and dirty
area yielded an economic yield per 5009 package.
Biological efficiency: The following formula (Ahmed, 1998) was used to calculate biological efficiency

Biological efficiency = — ool blological welght (&) 1

Total weight substrate used (g)

Drying of mushrooms: The mushrooms’ fruiting bodies were gathered and taken to the lab. Here, the data
on many parameters were gathered. The fruiting bodies were torn into little pieces and placed on papers.
Then they're dried for 3-4 hours at 50 ° Cin the oven. For improved drying, the stipe and pileus are
separated throughout the drying process. After that, the weight of oven dry sample was taken.
Collection of Produced Mushrooms from Different Flush Number: When the in-rolled borders of the
mushroom caps began to flatten, three flushes of mushroom were collected from each of the culture bags for
individual treatments. The overall harvesting time (from the first to the last harvest) and the time from
inoculation to the first harvest were observed and recorded. The harvested fruiting bodies were weighed and
the mushroom size was assessed after each flush.

Proximate analyses
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Proximate analyses had been performed following established methods in biochemistry.

Determination of total protein: Total protein content was measured according to the Biuret method
Determination of total lipid: Total lipid was determined by slight modified method of Folch et al.
(1957) [10].
Determination of crude fiber: Crude fiber was determined by gravimetric method [11].
Determination of total ash: Ash was determined by following the standard Association of Official
Agricultural Chemists (AOAC) method [[12].
Determination of total carbohydrate: The content of the available carbohydrate was determined by the
following equation [13]:

Carbohydrate (g/100g sample) = [100 — (Moisture + Fat + Protein + Ash + Crude fiber)].

Results and Discussion

Time period from inoculation to fully run of mycelium (Days)

The time period from the inoculation to fully run of mycelium of P.ostreatus-OS mushroom was ranged
from 16.93 to 21.92 days depending on the amount of rice straw used as substrate. The highest time period
was observed in Treatment 4: 2000g of rice straw packet (27 days) and the lowest was in Treatment 1: 500g
of rice straw packet (16.93 days). The other treatments also varied significantly which are showed in Table
1.

Time period from packet opening to pinhead initiation (Days)

The time period from the packet opening to pinhead initiation was varied from 12.09 to 25.83 days
depending on the different amount of rice straw. The shortest time taken for the pinhead initiation was
observed in Treatment 4: 2000g of rice straw packet (12.09 days). The maximum days were counted for
Treatment 2: 1000g of rice straw packet (25.83 days). The other treatments also varied significantly. They
are also showed in Table 1.

Time from pinhead initiation to harvest (Days)

The maximum time was observed in Treatment 4. 2000g of rice straw packet (5.36 days) and the lowest
time was in Treatment 1: 500g of rice straw packet (5 days). The other treatments also showed similarly
results.

Table 1.Effect of different amount of Rice Straw on mycelium growth, time from packet opening to pinhead
initiation (Days) and time from pinhead initiation to harvest (days) of P. ostreatus-Oyster Small (OS)

mushroom.

Treatments Time period from | Time period from packet | Time from
inoculation to fully run of | opening  to  pinhead | pinhead initiation
mycelium (Days) initiation (Days) to harvest (Days)

T, 16.93 14.44 5

T, 21.92 25.83 5.18

T3 19 14,91 5.30

T, 27 12.09 5.36

T1=500g Rice straw spawn packet, T,=1000g Rice straw spawn packet, T3=1500g Rice straw spawn packet,
T,= 20009 Rice straw spawn packet.

Number of total Fruiting body (Fb)

The highest number of fruiting body was noted in Treatment 4: 2000g of rice straw packet (40.42) & the
lowest were in Treatment 1: 5009 of rice straw packet. (Table2)

Number of total Effective Fruiting body (EFb)

The maximum number of fruiting body was noted in Treatment 4. 2000g of rice straw packet (28.42) & the
lowest were in Treatment 1: 5009 of rice straw packet (10.15). (Table, 2).

Length of Stalk (LS)

One large, one medium and one small fruiting body from each spawn packet were selected for measurement.
The average length of the three stalks was calculated. The smallest stalk was found in Treatment 1: 5009 of
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rice straw packet (2.41cm). The largest was in Treatment 4: 2000g of rice straw packet (4.01cm). The results
from other treatments are also mentioned in Table 2.

Diameter of Stalk (DS)

The largest Diameter of Stalk was found in Treatment 4: 2000g of rice straw packet (1.59cm) and the
smallest one was found in Treatment 1: 500g of rice straw packet (1.25 cm). The results from other
treatments are also mentioned in Table 2.

Diameter of Pileus (DP)

One large, one medium and one small fruiting body from each spawn packet were selected for measurement.
The average diameter of the three pileus was calculated. The largest Diameter of Stalk was found in
Treatment 4: 2000g of rice straw packet (9.04 cm) and the smallest one was found in Treatment 1: 500g of
rice straw packet (6.31 cm). The results from other treatments are also given in Table 2.

Thickness of Pileus (TP)

One large, one medium and one small fruiting body from each spawn packet were selected for measurement.
The average diameter of the three pileus was calculated. The thickest Diameter of Pileus was observed in
Treatment 4: 2000g of rice straw packet (.93 cm) and the thinnest one was found in Treatment 2: 1000g of
rice straw packet (.78 cm). The results from other treatments are also given in Table 2:

Table 2. Effect of different amount of Rice Straw on the yield contributing characters of P. ostreatus-Oyster
Small (OS) mushroom.

Treatments | No. of Fb | No. of EFb | LS (cm) DS (cm) DP (cm) TP (cm)
T 14.15 10.15 241 1.25 6.31 0.81
T, 27.58 19.5 3.26 1.39 8.12 0.78
T3 24.7 20.2 2.70 1.32 7.14 0.86
Ty 40.42 28.42 4.01 1.59 9.04 0.93

T1=500g Rice straw spawn packet, T,=1000g Rice straw spawn packet, T3=1500g Rice straw spawn packet,
T,= 20009 Rice straw spawn packet.

Fb=Fruiting body, EFb=Effective Fruiting body, LS= Length of Stalk, DS=Diameter of Stalk, DP=Diameter
of Pileus, TP=Thickness of Pileus

Biological Yield (g)

The biological yield varies depending on the amount of rice straw used. The Treatment 4: 2000g of rice
straw spawn packet (662.4g) had the largest biological yield, Treatment 1: 500g of rice straw spawn packet
(433.429) had the lowest biological yield (193.7g). In terms of biological yield, the other treatments differed
significantly. (Table, 3).

Economic Yield (g):

The Treatment 4: 2000g of rice straw spawn packet produced the maximum economic yield (656.4), while
PCYS-1 + RSD produced the lowest economic yield (188.3g). The other treatments differed significantly
(Table 3).

Biological efficiency (%0)

The highest biological efficiency of 33.12 % was calculated in Treatment 4: 2000g of rice straw and the
lowest biological efficiency of 28.44% were calculated from Treatment 2: 1000g of rice straw. Other
treatments are shown here. (Table, 3).
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Table 3. Effect of different amount of Rice Straw on Biological Yield (g), Economic Yield (g), Biological
efficiency (%) of P. ostreatus-Oyster Small (OS) mushroom.

Treatments | Biological Yield (g) | Economic Yield (g) Biological efficiency (%)
T 163.46 159.46 32.68
T, 284.38 279.08 28.44
T3 434.12 428.42 28.94
T, 662.4 656.4 33.12

T1=500g Rice straw spawn packet, T,=1000g Rice straw spawn packet, T3=1500g Rice straw spawn packet,
T,= 20009 Rice straw spawn packet.

Effect of different amount rice straw on yield and Biological Efficiency

One of the primary goals of mushroom growers is to increase productivity P. ostreatus-Oyster Small (OS)
mushroom can be cultivated on various amounts of rice straw. They demonstrated a considerable variation
in mushroom output (Table 4). There were just three flushes in the mushroom P.ostreatus-Oyster Small
(OS) mushroom. The first flush produced the maximum amount of OS mushrooms, followed by the second
and third flushes. In the instance of the mushroom OS mushroom, Treatment 4: 2000g of rice straw spawn
packet yielded the highest total yield (662.4 g/bag), while Treatment 1: 500g of rice straw spawn packet
yielded the lowest (163.46 g/bag).

Table 4. Effect of different amount rice straw on yield per flash number and Biological Efficiency of oyster
mushroom P. ostreatus-Oyster Small (OS):

Treatments 1° flush 2" flush | 3™ flush Total yield | BE
(9/bag) (9/bag) (9/bag) (9/bag) (%)
T, 76.06 51.09 36.31 163.46 32.68
T, 120.08 91.62 72.68 284.38 28.44
Ts 186.71 134.0 113.41 434.12 28.94
T, 310.5 191.2 160.7 662.4 33.12

T1=500g Rice straw spawn packet, T,=1000g Rice straw spawn packet, T3=1500g Rice straw spawn packet,
T,= 20009 Rice straw spawn packet, BE: Biological Efficiency.

Nutrient composition of P.ostreatus-OS mushrooms grown on 500g Rice straw

As per analysis we saw that, P. ostreatus-OS mushroom powder sample formulae grew on 5009 Rice straw
were high in carbohydrate and low in lipid content, making them good foods for low-calorie diets (Figurre
1). The maximum content found in the fruiting bodies powder sample was carbohydrate (53.97+1.85) & the
lowest was lipid (5.08+0.679) (Figure 1).
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Fig 1. Nutrient composition of P. ostreatus-OS mushroom cultivated on 500g Rice straw (g/100g dry
sample) (where n=4). Results are expressed as mean R SEM (Standard error of mean) of tetraplicate
determination.

Nutrient composition of P. ostreatus-OS mushrooms grown on 1000g Rice straw

According to our findings, P. ostreatus-OS mushroom powder sample formulations grew on 1000g of Rice
straw has high carbohydrate content and a low fat level, making it an ideal low-calorie snack (Figure 2).
Carbohydrate (55.714+1.32g) had the highest quantity in the fruiting bodies powder sample, while lipid
(3.27g) had the lowest. (Figure 2)
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Fig 2.Nutrient composition of P. ostreatus-OS mushroom cultivated on 1000g Rice straw (g/100g dry
sample) (where n=4). Results are expressed as mean + SEM (Standard error of mean) of tetraplicate
determination.

Nutrient composition of P. ostreatus-OS mushrooms grown on 15009 Rice straw
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P. ostreatus-OS mushroom powder sample formulations grown on 1000g of Rice straw have a high
carbohydrate content and low fat content, making it a suitable low-calorie food, according to our findings
(Figure 3). In the fruiting bodies powder sample, carbohydrate (55.84+1.259) had the highest concentration,
while lipid (5.89+0.679) had the lowest (Figure 3).
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Fig 3.Nutrient composition of P. ostreatus-OS mushroom cultivated on 15009 Rice straw (g/100g dry
sample) (where n=4). Results are expressed as mean + SEM (Standard error of mean) of tetraplicate

determination.

Nutrient composition of P. ostreatus-OS mushrooms grown on 2000g Rice straw

As per analysis we saw that, P. ostreatus-OS mushroom powder sample formulae grew on 2000g Rice straw
were high in carbohydrate and low in fat content, making them good foods for low-calorie diets (Figure 4).
The maximum content found in the fruiting bodies powder sample was carbohydrate (52.08+1.029) & the
lowest was lipid (5.33+0.319) (Figure 4).
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Fig 4. Nutrient composition of P. ostreatus-OS mushroom cultivated on 2000g Rice straw (g/100g dry
sample) (where n=4). Results are expressed as mean £ SEM (Standard error of mean) of tetraplicate

determination.
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Comparative study on Nutritional Composition of P. ostreatus-OS mushrooms

Protein Content

Figure 5 shows the protein content of P. ostreatus-OS mushrooms that were cultivated on various amounts
of Rice straw. Protein is present in all of the treatments in significant amounts. Protein content in
mushrooms grown on various amounts of Rice straw as substrate ranged from 8.73+0.38 to 11.484+0.62%
(w/w). Treatment-4: OS+2000g RS had the highest protein content (11.48+0.62%), while treatment-3:
0OS+1500g RS had the lowest protein level (8.73+0.38%). In terms of protein content, the other treatments
differed significantly from the control (Figure 5).
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Fig5. Effect of different amount of Rice straw as substrate on Protein content of P. ostreatus-OS mushroom.
(9/100g of dried sample) (where n=4). Results are expressed as mean + SEM (Standard error of mean)
of tetraplicate determination.

Carbohydrate Content

The carbohydrate content grown on various amounts of Rice straw of P. ostreatus-OS mushroom is shown
in Figure 6. The lowest percentage of carbohydrate was counted under Treatment-4: OS+500g RS
(52.08+1.02%) and the highest carbohydrate percentage was counted under Treatment-3: OS+500g RS
(55.84+1.25%).
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Fig6. Effect of different amount of Rice straw as substrate on carbohydrate content of P. ostreatus-OS
mushroom. (g/100g of dried sample) (where n=4). Results are expressed as mean + SEM (Standard
error of mean) of tetraplicate determination.

18



Mohammad Azizur Rahman et al. Vol. 1 Issue 1, 10-22

Lipid Content

The Treatment-2: OS+1000g RS had the lowest lipid percentage (3.27+0.41%), while The Treatment-3:
0OS+1500g RS had the greatest lipid percentage (5.89+0.67%) (Figure, 7). The lipid content of P. ostreatus-
OS mushroom is lower when grown on 10009 than when cultivated on 500g, according to the findings of
this study.
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Fig7. Effect of different amount of Rice straw as substrate on Lipid content of P. ostreatus-OS mushroom.
(9/100g of dried sample) (where n=4). Results are expressed as mean + SEM (Standard error of mean)
of tetraplicate determination.

Fiber Content

Figure 8 shows the fiber content of P. ostreatus-OS mushrooms that were cultivated on various amounts of
Rice straw. Fiber content in mushrooms grown on various amounts of Rice straw as substrate ranged from
8.13 to 16.54 % (w/w). Treatment-3: OS+1500g RS had the highest fiber content (11.54+0.71%), while
treatment-1: OS+500g RS had the lowest (9.63+0.46%). In terms of fiber content, the other treatments
differed significantly from the control (Figure, 8).
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Fig8. Effect of different amount of Rice straw as substrate on carbohydrate content of P. ostreatus-OS
mushroom. (g/100g of dried sample) (where n=4). Results are expressed as mean + SEM (Standard
error of mean) of tetraplicate determination (n=4).

Ash Content
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The Treatment-3: OS+1500g RS had the lowest ash percentage (8.51+0.43%), while The Treatment-4:
0S+2000g RS had the greatest (11.48+0.62%) (Figure, 9). The ash content of P. ostreatus-OS mushroom is
lower when grown on 1500g & higher when cultivated on 2000g, according to the findings of this study.
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Fig 9. Effect of different amount of Rice straw as substrate on ash content of P. ostreatus-OS mushroom.
(9/100g of dried sample) (where n=4). Results are expressed as mean + SEM (Standard error of
mean) of tetraplicate determination.

Conclusion

Pleurotus ostreatus-OS mushroom are rich in nutrients. Fiber, vitamins, minerals, and other essential
components are abounding in OS mushrooms. The result of the present study showed that, mushroom
grown on 2000g rice straw was more nutritious than others with lower carbohydrates, and higher protein
content. The highest biological efficiency was also counted in mushroom cultivated on 20009 rice straw.
However, mushrooms grown on each treatment are highly nutritious with high protein and fibre value with
low fat and carbohydrates which make it health beneficial food especially against cardiac diseases and
diabetes.
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