


Nutrient Profile and Phytochemical Analysis of Commercially Cultivated Oyster Mushroom (Pleurotus florida) in Madurai, Tamil Nadu, India
Alternative title: Nutritional and Phytochemical Composition of Cultivated Oyster Mushroom (Pleurotus florida) in Madurai, India
ABSTRACT (Although the abstract is concise and presents the key findings, it should also indicate briefly the techniques and methods used for nutritional and phytochemical composition analysis, such as AOAC protocols for proximate analysis and HS-GCMS for volatile compound identification. In addition, it should clearly state the major nutritional components analyzed, including moisture, protein, carbohydrate, fat, fiber, ash, vitamins, and minerals, as well as the major phytochemical groups examined, such as polyphenols, flavonoids, alkaloids, and glycosides.)
The nutrient profile and phytochemical analysis of commercially cultivated oyster mushrooms ( Pleurotus florida), in Madurai were investigated. The study revealed the presence of all the biomolecules. The oyster mushroom Pleurotus florida was made of had 90.00% moisture, and this was the highest, followed by protein and carbohydrate with 55% and 40%, respectively. Mineral analysis showed that Phosphorus was the most abundant mineral, followed by potassium, with values of 2000mg/100g and 400mg/100g, respectively. Vitamin analysis revealed the presence of vitamins B, C, and E, with B being the most abundant, while the least abundant vitamin was C. Phytochemical screening of ethanolic and aqueous extracts showed the presence of secondary metabolites such as alkaloids, glycosides, flavonoids, and polyphenols. Polyphenol was much higher than the rest of the base, with a value of 4-13%. The abstract needs a concluding sentence and the implication of the results.	Comment by Microsoft account: Clearly indicate whether results are on fresh or dry weight basis
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INTRODUCTION
The strategy being investigated to raise nutrition security and feed the world sustainably by 2050 are maximizing production and leveraging local biodiversity to safeguard the long-term viability of food systems. The "Future Smart Food," or promoting underutilized foods, was known as a sustainable approach (Durst & Bayasgalanbat, 2014). Wild mushrooms are recognized by the Food and Agriculture Organization (FAO) as a source of nourishment and a means of subsistence for marginalized groups (Hanko 2023). Mushrooms are one commodity that can help preserve the foundation of our failing food systems (Pilling & Bélanger, 2019). The fleshy, spore-bearing fruiting body that is typically developed above ground, on soil, decaying wood, or an organic moist substrate is known as a mushroom. It is a member of the family Boletaceae and order Boletales (Zoberi 1985). A total of 50,000 to 100,000 species of mushroom were documented worldwide, of them over 2100 species have been known to be edible. The greatest numbers of wild edible mushroom species are documented from Asia (Patel et al., 2012; Paloi et al., 2023; Singh et al., 2025). Globally, the button, shiitake, and oyster mushrooms are the three most commonly, commercially grown species. Pleurotus species are members of the phylum Basidiomycota, which produces oyster-shaped mushrooms known as basidiocarps that can be either colored or white (Deeppalaksshmi and Sankaran 2014). They can be readily cultivated on agriculture waste. Oyster mushrooms are compatible for the new world. In addition to high nutrients, edible mushrooms are known to have several remarkable qualities, including antimicrobial, antiviral (including HIV), antitumor, antineoplastic, hepatoprotective, and immunomodulatory (Patel et al., 2012; Deeppalaksshmi & Sankara, 2014). They can be used as food and medicine; these have traditionally been given substantial monetary and cultural significance (Opige et al. 2006). People transmit traditional ecological knowledge (TEK) about mushroom from one generation to the next (Singh et al., 2025). Research specifies that there are considerable differences between commercially farmed mushrooms and various wild edible mushroom species, particularly in terms of nutrient makeup. A recent study by Ziarati & Ghasemynezhad-Shanderman (2014) confirmed that cooking conditions have an insightful and significant impact on nutrient composition. Numerous studies have revealed that nutrient composition is dependent on the type of substrate used and the growing conditions (Shah et al., 2004; Jonathan et al., 2006; Ezeibekwe et al., 2009). In recent years, 1000 tons of mushrooms are consumed in India. Consumers’ tastes and preferences have changed due to a rise in expenditure power, which supports the growth of the mushroom market (Wakchaure et al., 2011). Mushrooms are consumed for their medicinal qualities in addition to their nutritional and commercial value (Shah et al., 2004). There is a severe lack of knowledge about the nutritional facts of oyster mushrooms that are sold commercially, despite the fact that the nutritive and non-nutritive values of edible mushrooms have increased over the past few decades, with research examining their potential to satisfy nutritional needs and medicinal value nationwide (Pérez-Moreno et al., 2020). The nutritional value of the commercially grown oyster mushroom (Pleurotus florida) in Madurai is stated in this study. It is essential to clearly state the objective of this study.	Comment by Microsoft account: Citation might be required 	Comment by Microsoft account: A citation may be required, and I suggest specifying the number of years over which 1,000 tons of mushrooms are consumed in India.	Comment by Microsoft account: The idea related to this sentence has already been mentioned above, so some streamlining may be needed 
This research is not the first to analyze the nutritional and phytochemical composition of Oyster Mushroom (Pleurotus florida). I strongly recommend acknowledging and citing previous studies, then clearly identifying the gaps they left and how this study aims to address them
MATERIALS AND METHODS 
Study Area 
The present study was carried out in the Mushroom culture Laboratory (9°56'13"N 78°02'35"E), Department of Zoology, Nadar Mahajana Sangam S. Vellaichamy Nadar College, Nagamalai, Madurai, Tamil Nadu, India.
Source of Sample and Identification 
The oyster mushroom used in this study was obtained from Shiro Spawn Laboratory15 D, 1st Street, Tanjore Road, Old Paal Pannai, Lakshmipuram, Tiruchirappalli-620010, Tamil Nadu, India. The Mushroom used in this study was identified as Pleurotus florida using Taxonomical identification keys provided by Anshu Priyadarshini, 2018 (Fig. 1). 
[image: ]
Figure 1. A portion of commercially cultivated oyster mushroom (Pleurotus florida)
Preparation of ethanolic Extract 
The ethanolic extracts used in this study were prepared as previously described by Ebana et al. (2015). 
Phytochemical Screening 
The extracts were screened for the presence of phytochemicals as previously described by Ebana et al. (2014), Ebana et al. (2015) and Preveena et al. (2014) but with some little modifications. 	Comment by Microsoft account: This modification should be described in detail.
Test for Flavonoids 
About 1 ml of 2N sodium hydroxide was added to 2 mls of the extracts. The formation of a yellow colour was regarded as positive (Edet et al. 2016). 
Test for Alkaloids 
About 2 ml of each extracts were stirred with 5 ml of 1% aqueous hydrochloric acid on a steam bath and 1 ml of the filtrates then treated with a few drops of Mayer’s reagent and a second 1 ml portion was treated similarly with Dragendorff’s reagent. The presence of a precipitate with either of these reagents was taken as positive (Edet et al. 2016). 
Test for Glycosides
Exactly 2 ml of chloroform with 10% ammonia solution was added to 2 ml of extract. Formation of a pink colour was regarded as positive for glycosides (Edet et al. 2016). 
Test for Polyphenols 
About 5 ml of each extracts were heated with 10 ml of distilled water for 30 minutes. Then 1 ml mixture of 10% ferric chloride and 1% potassium ferricyanide added to it. The formation of a green blue colour was regarded as positive (Edet et al. 2016). 
Proximate composition analysis 
The mushroom sample was analyzed for food its proximate composition (moisture, crude fiber, ash, crude protein, crude fat, and carbohydrate) according to the Association of Analysis Official Analytical Chemists (AOAC 1995). These included moisture, crude fiber, ash, crude protein, crude fat, and carbohydrate (Edet et al. 2016). 
Determination of vitamins 
Vitamins B, E and C were determined according to methods previously described by Bessey et al. (1944), Bessey et al. (1946), Bender (1993),  Bender (2003) and Ball (1998) (Edet et al. 2016). 
Determination of mineral elements 
The mineral elements were determined by the dry ash extraction method of AOAC (1995) as previously analysed by Edet et al. (2016).
Determination of volatile compounds using HS-GCMS
Two grams of air dried mushroom were added with 50 to 100 ml of methanol: Acetone (1:1) in SPME (Solid Phase Micro Extraction) holder and shaken vigorously for five minutes. The sample (2 µl) was injected to thermal desorption chamber and was allowed to run for 1.5 min. Analyses of volatile compounds were carried out using a QP-2010-Gas Chromatograph mass Spectrometer (Shimadzu GC/MS) attached with headspace. The headspace sample was then injected into a gas chromatograph using a 30 m x 0.25 mm DB-5 capillary column containing a 0.25 µm. The temperature of the oven was started at 50°C (1 min), then it reached to 240°C (3 min) and then it rose again to reach 300°C. Area of percentage of the individual component was calculated and interpreted. The components were identified by comparison of mass spectra and retention time data complemented with Wiley, Flavour and NIST GC/MS libraries (Lina Smolskaite 2016).
The statistical analysis is missing 

RESULT AND DISCUSSION
The result of the proximate composition of the studied mushroom Pleurotus florida is presented in Table 1. The results indicate that the mushroom was very rich in moisture (90%). Ether extract (crude lipid) was not detected in the sample. Protein was 40%, nitrogen free extract (carbohydrate) 55%, fibre 32%, ash 10% and Fat 8%. Similarly, the composition of the oyster mushroom Pleurotus ostreatus revealed the similar source of food nutrients viz., moisture 91.00 %, carbohydrate 35.07%, protein 31.93%, fiber 25.00, ashand ash 8.00%.  In this study, ether extract (crude lipid) was not detected.According to theSimilary, a study by Edet et al. (2016) indicated that fat or ether extract was absent in the Oyster mushroom Pleurotus ostreatus. 	Comment by Microsoft account: I suggest avoiding repetition of figures or numbers already presented in the table; instead, describe the results using descriptive words 	Comment by Microsoft account:  This sentence is unclear. Are you comparing your results with those of other studies? If so, a citation is required
Table 1. Proximate composition Pleurtus florida	Comment by Microsoft account:  It is unclear whether the figures in the table are expressed on a dry matter basis or a fresh weight basis
	S. No.
	Name of the component
	Composition (%)

	1. 
	Moisture
	90

	2. 
	Carbohydrate 
	55

	3. 
	fiber
	32

	4. 
	protein
	40

	5. 
	Ash
	10

	6. 
	Fat
	8


The result for the mineral composition of the mushroom is presented in Table 2. The minerals examined were potassium, phosphorus, magnesium, zinc, calcium, sodium, iron and copper. The most abundant mineral was phosphorus with a composition of 2000mg/100g followed by potassium with 400mg/100g and magnesium 250mg/100g. The least abundant mineral examined was copper with 9.5mg/100g. Jonathan et al. (2006) also reported slightly lower values with P. ostreatus grown on different substrates for protein, fiber and carbohydrate. In their study, they found fat with values ranging from 3.93 to 8.72%. Our findings for proximate analysis were more agreeable to that obtained by Ahmed et al. (2009) and Edet et al. (2016). In addition to the basic classes of food, P. florida have been found to contain about eighteen different amino acids and it was proven by the researchers. The recently studied oyster mushroom was analyzed for nitrogen, potassium, calcium, phosphorus and magnesium (Edet et al. 2016).	Comment by Microsoft account: I suggest integrating these sentences with the proximate composition results and discussion presented in the first paragraph above
Table 2. Mineral composition Pleurotus florida
	S. No.
	Mineral
	Composition (mg/100g)

	1. 
	K
	400

	2. 
	P
	2000

	3. 
	Mg
	250

	4. 
	Zn
	15.8

	5. 
	Ca
	59.0

	6. 
	Na
	92.0

	7. 
	Fe
	83.5

	8. 
	Cu
	9.5


The result of the vitamins analysis is presented in Table 3. Vitamins B, C and E were analysed from the extract. From the results, the most abundant vitamin was B followed by E. The least abundant vitamin was vitamin C. Similar results were obtained for another species of Pleurotus. According to Edet et al. (2016), the examined vitamins were A, B, C and E with vitamin B being the most abundant (57.15 mg/dl) followed by C and E with 6.28 and 1.92 mg/100 g. The least abundant was vitamin C. Jonathan et al. (2006) found that P. ostreatus grown on different substrates contained vitamins B1, B2, B3 B5, C, D but not on vitamin A.	Comment by Microsoft account: Citation required 
Table 3. Vitamins composition of Pleurotus florida
	S.No
	Name of the Vitamin
	Composition (%)

	1. 
	Vitamin B1 (Thiamin)
	2-5 

	2. 
	Vitamin B3 (Niacin)
	4-19 

	3. 
	Vitamin B6 (Pyridoxine)
	1-6 

	4. 
	Vitamin B2 (Riboflavin)
	2-17 

	5. 
	Vitamin B5 (Pantothenic acid)
	3-26

	6. 
	Vitamin B9 (Folate)
	1-4 

	7. 
	Vitamin E (Tocopherols)
	3-11 

	8. 
	Vitamin C (Ascorbic acid)
	Least level


The results of the phytochemical screening using ethanolic extracts were presented in Table 4. The screening reveals that the Pleurotus florida is very rich in a variety of phytochemicals such as alkaloids, glycosides, flavonoids and polyphenols. However, phlobatannins, anthraquinones and hydroxymethyl anthraquinones were absent. The most abundant phytochemical was polyphenol.	Comment by Microsoft account: I suggest adopting this style of result presentation rather than repeating the figures or numbers already shown in the table.
This result lacks discussion 
Table 4. Phytochemical screening of Pleurotus florida
	S.No
	Phytochemicals
	Composition (%)

	1. 
	polyphenol
	4-13

	2. 
	Flavanoids
	1-6

	3. 
	B-Carotene
	8

	4. 
	Lycopene
	92

	5. 
	Ergosterol
	8mg

	6. 
	Alkaloids
	0.04-0.14

	7. 
	Sesquiterpene
	





Least level

	8. 
	Glycosides
	

	9. 
	Cythioformine A
	

	10. 
	Diatretol
	

	11. 
	Illudin C2 and C3
	

	12. 
	Strobilurin
	

	13. 
	Favolon
	

	14. 
	Ganoderon
	

	15. 
	Pilatin
	

	16. 
	Lentinan
	

	17. 
	Oudemansin
	

	18. 
	Lanostane
	


Quantitative estimate of the volatile phytochemicals are presented in Table 5. According to the results alcohol, Esters, Acid, Aldehyde, ketone, terpene and phenol were analysed.	Comment by Microsoft account: It is not discussed 
Table 5. Quantification of Volatile phytocompounds of Pleurotus florida 
using Hs-GCMS
	S.No.
	Volatile compounds
	Composition 
(Unit : Area %)

	Alcohol

	1.
	Ethanol
	0.189

	2.
	1-Octane - 3 – ol
	16.214

	3.
	1-Octadecanol
	0.146

	4.
	Cyclooctylalcohol
	1.895

	5.
	3-methyl-1-propanol
	1.345

	6.
	2-Methylaminoethanol
	0.139

	7.
	Trans-2-Undecen-1-ol
	0.091

	Esters

	8.
	Butanoic acid, butyl ester (CAS)
	0.584

	9.
	Carbamic acid, methyl ester
	ND

	10.
	L-Alanine, ethyl ester
	0.419

	11.
	2-Ethylhexyl-2-ethylhexonate
	0.645

	12.
	Phthalic acid, decyl isobutyl ester
	0.090

	13.
	2,2,4-Trimethyl-1,3-pentanediol diisobutyrate
	0.040

	14.
	Carbonic acid, dodecyl isobutyl ester
	0.785

	Acid

	15.
	Propanoic acid
	3.512

	16.
	Acetic acid
	2.851

	17.
	Butanoic acid
	0.092

	Aldehyde

	18.
	Benzaldehyde
	0.040

	19.
	Anisaldehyde
	0.084

	Ketone

	20.
	7,9-Di-tert-butryl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione
	1.214

	21.
	2,5-Cyclohexadiene-1,4-dione, 2,6-bis (1,1- dimethylethyl)
	1.214

	22.
	2,6-Di-T-butyl-4-methylene-2,5-cyclohexadiene-1-one
	0.098

	23.
	2,3,4 H – Pyran – 4- one
	2.580

	24.
	5,9-Undecadiene-2-one
	0.214

	25.
	Cyclooctene
	1.234

	26.
	2-Cyclopenten-1-one
	2.145

	Terpene

	27.
	Trans – alpha-bisabolene
	0.035

	Phenol

	28.
	Phenol, 2,6 – bis (1,1-dimethylethyl)-4- methyl
	48.745

	29.
	1-propanamine
	3.142

	30.
	Geranyl linalool
	0.642


*ND- Not Detected
CONCLUSION 
Based on the findings in this study, Oyster mushroom Pleurotus florida is rich in essential minerals, vitamins and other classes of food. Phytochemical screening revealed that it is also abundant with secondary metabolites or phytochemical bases that could be exploited for bioactive compounds. We recommend that further studies should be carried out to ascertain the bio-potentiality of these secondary metabolites. 
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