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Abstract

Mushrooms are an excellent source of medicinal compounds. Pleurotus florida is both a medicinal and edible mushroom.
Oyster mushrooms are the among the most prevalent culinary fungus. These mushrooms were high in proteins, carbs,
and fibre, yet deficient in fat. These had a high mineral content as well. They are commonly used as a medicinal food
because of its anticarcinogenic, anticholesterolemic, and antibacterial characteristics, as well as their preventive
properties. This research delves at the anti-diabetic and antioxidant properties of the edible fungus Pleurotus florida,
which is commercially grown in Trichy, Tamil Nadu. The antioxidant bioassay revealed that Pleurotus florida performed
inhibitory activity. DPPH radical scavenging activity and ABTS tests were used to measure total antioxidant activity. The
ethanolic extract inhibited activity at a concentration of 100ug/mL, which was 54.28 and 67.77% with conventional L-
ascorbic acid. At a dosage of 100ug/mL, the mushroom extract also demonstrated considerable anti-diabetic (75 & 66%)
efficacy via inhibition of -amylase and -glucosidase. These findings imply that Pleurotus florida could be investigated as a
unique and potent natural antioxidant and anti-diabetic drug, as an alternative to currently available synthetic
compounds. Pleurotus florida also boosts our immune system's ability to fight diseases caused by free radicals. As a
result, it can be used as a dietary supplement alongside with other foods or as a medicine in and of itself.
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According to the World Health Organization, cancer and
diabetes mellitus are major causes of morbidity and mortality,
affecting more than fifty percent of the population overall and
one in five people over the age of 40 [3]. A global public health
burden is created by the rising rates of adult-onset cancer and
Type 2 diabetes around the world. Cells produce free radicals
as part of their regular metabolic process [11]. Although cells
have defences against these metabolic radicals, when they are
overloaded, they become difficult to eliminate, which leads to
oxidative stress [8]. Chronic and degenerative illnesses like
cancer, autoimmune disorders, ageing, cataract, rheumatoid
arthritis, neurological diseases are all greatly influenced by this
process [7].

For countless years, people have utilized mushrooms as
meal and nutritional supplements [6]. It is a crucial food in
terms of nutrition, human health, and illness prevention. Major
therapeutic effects of mushrooms include blood cholesterol
lowering, anticancer, antibacterial, and antiviral activity.
Because of their wide range of therapeutic properties, low
toxicity, and lack of side effects [21], active compounds
isolated from natural sources like algae, lichens, higher plants,
and mushrooms have attracted a lot of attention in the
biomedical field in recent decades [9]. Additionally, Pleurotus
species have many medical benefits [24] and is a prevalent,
lucrative mushroom found broadly in pleasant, subtropical, and
tropical regions [10]. Additionally, Oyster mushrooms

(Pleurotus spp.) can employ a variety of basal substrates more
than any other mould [3].

According to [27], the Pleurotus sp. is a viable candidate
for medicinal mushrooms because to its antibacterial, antiviral
and haematological. These varieties of mushrooms contain
biologically active substances like polysaccharides in addition
to their distinct flavour, high nutritional value, and biological
value [8]. In the current study, the anti-oxidant and anti-diabetic
potential of crude extract extracted from the ethanolic extract of
Pleurotus florida has been assessed [11]. In order to raise
consumer knowledge of the positive effects of edible
mushrooms, the investigation's goal is to examine the anti-
diabetic and antioxidant properties of these Tamil Nadu-grown
mushrooms.

MATERIALS AND METHODS

Formulation of Pleurotus florida extract

The Pleurotus florida edible mushroom was propagated
in a clean space, and the fruit sections were scrubbed to
eliminate debris before being air dried, crushed up, and
extracted with ethanol in the ratio of 1:10 via a soaking method
[23]. Following extraction, crude liquids were stored in a water
bath (60 °C) to allow any excess solvents to evaporate [23]. The
resulting extracts were collected and stored in a sealed container
for future use. The resulting extract was used in further study.
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Assessment of antidiabetic in vitro
a-amylase inhibition assay

The inhibitory activity of an amylase (10-100ug/mL)
was examined using Wan et al. [28] approach, with a few
modifications. In brief, the Pleurotus florida ethanolic extract
and acarbose were mixed with 10 pL of a-amylase (pre-
incubated in 20 mM sodium phosphate buffer, pH 6.7) and
incubated at 37 °C for 5 minutes. The starch solution (0.2%
w/v) was added to the reaction mixture to bring the total volume
to 2 mL and incubated for 5 minutes at 37 °C. Following
incubation, 1 mL of dinitrosalicylic acid reagent was added and
the mixture was maintained in a boiling water bath [12]. After
5 minutes, the solution was allowed to cool before adding
deionized water. At 540 nm, absorbance was measured, and a-
-amylase inhibition was estimated as follows:

a-amylase inhibition (%) = [Ac — As/ Ac] x 100

Where Ac and As denote the absorbance of control and extract,
respectively.

The 1Csp value was derived as the concentration of
extract that inhibited a -amylase by 50%.

o. -glucosidase inhibition assay

The o -glucosidase inhibitory activity was measured
using modified Wan et al. (2013) approach. The Pleurotus
florida extract and acarbose (10-100ug/mL) were combined
with 75 puL of a -glucosidase (made in 0.1 M potassium
phosphate buffer; pH 6.8) and incubated for 15 minutes at 37°C.
To commence the reaction, 20 uL of 5 mM para nitrophenyl-a-
D-glucopyranoside (PNPG) produced in 0.1 M potassium
phosphate buffer were added and incubated for 15 minutes.
After incubation, the reaction was stopped by adding 80 uL of
0.2 M NayCOs3, and the absorbance at 405 nm was measured
[13]. The inhibition of a-glucosidase was calculated as follows:

a -glucosidase inhibition (%) = [Ac — As / Ac] x 100

Where Ac and As denote the absorbance of control and
extract, respectively.

The 1Cso value was derived as the concentration of
extract that inhibited a -glucosidase by 50%.

Assessment of antioxidant in vitro
DPPH radical scavenging activity

In order to determine the free radical scavenging activity
of the crude extract, we used a slightly modified protocol of the
very popular method of Brand-Williams et al. [5], which
involves the reaction of chemical compounds in the test solution
with DPPH radical (2,2’-diphenyl 1-picryl hydrazyl), which
upon reaction with antioxidants, transfers the free radical to the
electron accepting antioxidant compounds, leading to a loss of
the intense pinkish purple colour of the DPPH radical. 1 mL of
0.1 mM DPPH radical solution was combined with 1 mL of the
fruit body extracts of Pleurotus florida (prepared using different
solvents) at varying concentrations (10-100 npg/ml). We
prepared corresponding blank solutions and employed L-
ascorbic acid (of equal concentrations as the test solutions, in
the range of 10-100 nug/ml) as a positive control antioxidant
known to rapidly scavenge free radicals [25]. We used a
mixture of 1 mL ethanol with 1 mL DPPH as control. The
disappearance of DPPH radical was monitored at 520 nm using
a spectrophotometer, after incubation at room temperature in
the dark. % Inhibition was calculated using the formula given
below:

Inhibition % = [Ac — As / Ac] x 100

Where Ac represents the control's abs. and as represents the
sample’s abs.

ABTS assay

The decolorization of the ABTS radical cation is what
gives Pleurotus florida's ethanolic fruit body extracts their
antioxidant function. To a concentration of 7 mM, it was diluted
with double-distilled water. The ABTS radical cation
(ABTSe+) was produced through a 1:1 reaction with potassium
persulfate (2.45 mM), and this reaction was allowed to proceed
in the dark at room temperature for 12-16 hours. To bring the
solution's optical density (OD) value to 0.7 (734 nm) after
incubation, the solution (ABTSe+) was dissolved in double-
distilled water. Additionally, 1 ml of freshly made solution
(ABTSe+) was combined with 1 ml of Pleurotus florida fruit
body extracts at various concentrations (10-100ug/mL). In
order to determine the OD value, a spectrophotometer was used
at 734 nm. Servings of ascorbic acid were the norm. The
percentage of radical scavengers was calculated using the
DPPH test.

RESULTS AND DISCUSSION

Assessment of antidiabetic in vitro
o-amylase and a- glucosidase inhibition assay

By the inhibition of - amylase, an enzyme that digests
starch, and using Acarbose as a standard [14], the ethanolic
Pleurotus florida extract was examined for anti-diabetic action.
The results showed that the ethanol extract of Pleurotus florida
at concentrations of 60 pg/mL and 100 pug/mL inhibited growth
by 71.4% and 75%, respectively. Thus, the findings in (Table
1, Fig 1-2) demonstrate that Pleurotus florida extract is a potent
diabetic drug [14]. Then o -glucosidase, an enzyme that breaks
down starch as well, and using acarbose as a reference. The
findings demonstrated that the growth was suppressed by 65%
and 66%, respectively, by the methanol extract of Pleurotus
florida at concentrations of 80 pg/mL and 100 pg/mL. The
results in (Table 1, Fig 1-2) thus show that Pleurotus florida
extract is an effective diabetes medication.

Table 1 a-amylase and a -glucosidase inhibition assay of
ethanolic extract of Pleurotus florida
% of Inhibition

Concentration

o-amylase o -glucosidase  Standard
(hg/mi) inhibition inhibition  (Acarbose)
10 61.4 53 61
20 64.2 55 72
40 64.3 59 84
60 71.4 62 92
80 67.9 65 100
100 75 66 100
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Fig 1 a-amylase inhibition assay of ethanolic extract of Pleurotus
florida
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Fig 2 a- glucosidase inhibition assay of ethanolic extract of
Pleurotus florida

Assessment of antioxidant in vitro

DPPH scavenging and reducing power assays were used
to test the antioxidant activity of the various Pleurotus florida
crude extract concentrations. At 100 g/mL of extract, the
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Fig 3 DPPH scavenging assay of ethanolic extract of
Pleurotus florida

Pleurotus florida ethanolic extract had the highest DPPH-
scavenging activity (54.28%) (Fig 3, Table 2). The six P. florida
extracts had a 54.28% reducing power at 100 pg/mL and a 0.51-
0.97 reducing power at 500 pg/mL (Fig 4, Table 2).

Table 2 DPPH scavenging and ABTS inhibition assay of ethanolic extract of Pleurotus florida

Concentration

% of inhibition

(ng/ml) DPPH scavenging Standard (Acarbose) ABTS Standard (Acarbose)

10 14.89 82.69 17.34 65.46

20 22.34 85.42 24.19 71.06

40 27.08 86.71 37.16 77.14

60 39.04 87.14 45.61 79.26

80 47.31 89.98 53.47 85.75

100 54.28 94.05 67.77 94.67
100 produce a broad variety of protein inhibitors of -amylases [16].
B The presence of protein and carbohydrates (flavanols), which
2 I are thought to be the enzyme's competitive inhibitors, could be
5 = [ iyl the source of the impairment to -glucosidase activity in the
% 6 _ ) Pt e extracts of Pleurotus florida. This makes sense given that -
£ S B Ascortic acid glucosidase's substrate is a dietary starch and carbohydrate
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Fig 4 ABTS assay of ethanolic extract of Pleurotus florida

In Traditional Medicine, the consumption of shiitake has
been suggested for the treatment of several diseases, including
cancer [26]. Previous research showed that the addition of horse
gramme to the Pleurotus florida culture in the paddy straw
substrate enhanced the substantial output of mushroom as
compared to other investigated supplements [15].

When evaluating a drug's anti-diabetic and antioxidant
effectiveness, in vitro tests are crucial screening methods
because it may be necessary to screen a large number of
prospective treatment candidates [2]. The percentage inhibition
arose in a concentration-dependent way in each of the inhibitory
experiments. In order to further assess the pharmacological
effect of these mushrooms, it would be crucial to take advantage
of the concentration-dependent activity of the mushroom
extracts [27]. The investigation's findings showed that
Pleurotus florida's ethanolic extract has antidiabetic and
antioxidant properties. Animals, higher plants, and fungus all
contain a large number of alpha-amylase inhibitors [1]. To
control the activity of these enzymes, these living things

discovered that the ethanolic extract of Pleurotus florida had
the best antioxidant activity [20]. In our investigation, ethanol
extracts were used after dried Pleurotus florida mushrooms.
The Mushroom Pleurotus florida is a good source [21]
of extractable phytochemicals that have the ability to block the
important enzymes o glucosidase and o amylase, which are
connected to Type 2 diabetes mellitus and Antioxidant
properties [17]. When screening a large number of possible
therapy candidates may be required, in vitro assays can be
highly helpful in evaluating a drug's antidiabetic and
antioxidant effectiveness [28]. They might offer helpful details
regarding the medicinal drugs' mode of action. The findings
suggest that the ethanolic extract of Pleurotus florida may have
antioxidant, antidiabetic, and antiulcer characteristics [18]. This
could be because the mushroom contains bioactive compounds.

CONCLUSION

The ethanolic extract of Pleurotus florida with its
significant antidiabetic and antioxidant activity, suggests its
therapeutic potential for the prevention and control of diabetics;
moreover, the mushroom species can be used as an easily
accessible source of natural antidiabetic and antioxidant and as
a possible food supplement or in the pharmaceutical industry.
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The suggestion that Pleurotus florida could be used as a source
of natural antidiabetic and antioxidant compounds, either as a
food supplement or in the pharmaceutical industry, aligns with
the growing interest in exploring natural products for health
benefits. Mushrooms, in particular, have gained attention for

their bioactive compounds and potential therapeutic
applications. However, more intensive and extensive
investigations are needed to exploit their valuable therapeutic
potentials and the chemical characteristics of the antidiabetic
components in the extracts should be further investigated.
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