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ABSTRCT

From ancient times Pleurotus ostreatus is a popular edible mushroom for its test, flavor, texture and gastronomic
delicacy. In addition, recent literature reports have revealed diverse therapeutic importance of this mushroom.
However quality standard of this species is till unexplored. Therefore the present study aims at investigating the
microscopic, physical and fluorescent characters of dry powder derived from basidiocarp with the objective to
establish pharmacognostic standard of this popular oyster mushroom. Furthermore, a methanolic fraction was
prepared from the macrofungus and preliminary mycochemical screening revealed presence of phenals, flavonoids,
ascorbic acid, g-carotene and lycopene. For chromatographic study, HPLC was performed to achieve a phenolic
fingerprint which indicated existence of 13 components. DPPH and total antioxidant assays were executed to
determine the antioxidant potential of this methanolic fraction. Result demonstrated high efficiency of the mushroom
as radical scavenger indicating potentiality to be used as a therapeutic drug. The aforementioned data presented in
thiswork are valuable to assist identification of crude drugs prepared from P. ostreatus.
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INTRODUCTION

One of the most simple, efficient and accurate oetfor identification and evaluation of natural guats is
pharmacognostical study that includes investigatilom several aspects such as macroscopic, miquasco
physicochemical as well as phytochemical screefiing]. Natural drugs are easily prone to be adatesl with low
quality materials that decrease therapeutic efficaicthat product [3]. Another major problem asstes with
natural product is its identity issue [4]. Initialstandard description was consulted for identifica of any
particular crude drug but in recent times this asedecoming more diverse with the advancement oflem
technologies. Therefore a multidimensional pharrgaostic study should be carried out to ensure igemjuality,
and purity of raw material to be used as medicimtaat will also help in authentication of the etxanaterial.

Medicinal mushrooms are considered to be a pdnedfal medicines as they contain several bioactivepounds
that exhibit tremendous medicinal properties silmticancer [5, 6], immunomodulation [7-11], hepabtective
[12-14], antioxidant [15, 16], antidiabetic [17]ntgparasitic [18] etc.Pleurotus ostreatus (Jacq.: Fr.) Kumm,
popularly known as Hiratake in Japanese and sorasti@ferred to as oyster mushroom. Around the wibrisi
considered as one of popular edible mushroom #fiterspecies ofAgaricus and Lentinus [19]. The chemical
composition of this mushroom revealed the presesfceigh amount of fatty acids [20, 21], vitaminsesjally
vitamin B complex [22], minerals [23], dietary fitse[24] and very less amount of cholesterol [25]ichhis
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appropriate for heart patients. It has already begorted that this mushroom possesses remarkabticimal
activities such as antioxidant, anticancer, ardlyirantimutagenic, hepatoprotective, immunomodujat{26]
effects. Polysaccharides extracted from this mumhrchave demonstrated high antineoplastic activRy].[
Literature studies revealed that its better antiart and cytotoxic effect may be due to the preseridlavonoids
and phenolic compounds in their fruiting bodies,[28]. Several glucans have been reported to posssus
therapeutic activities [30, 31, 32].

To the best of our knowledge, there is no scientiéport on the pharmacognostic standardizatigdhisfmushroom.
Therefore, the present study has been undertakstandardize the medicinal mushrodPpstreatus, on the basis
of following pharmacognostical features.

MATERIALS AND METHODS

Mushroom materials:

Basidiocarps oP. ostreatus were collected during the rainy season from of MBengal. The basidiocarps were
identified by using standard literature [33, 34] 8bd authenticated by comparing the voucher spatipresent in
CUH herbarium. A representative specimen (AMF 5¥8% deposited in the same herbarium for futureeefe as
per the method by Pradhan et al. [36]. For powadeatysis basidiocarps were first dried by field dié 40°C for
overnight, then pulverized to make them crumblyngslectric blender and sieved through 160 mesterAfiat the
finely sieved powder was stored in an airtight edarer for future use.

Powder-microscopic and organoleptic evaluation of @vdered basidiocarp:

For microscopic evaluation, powder was taken inr@age free slide and hydrated with 10% KOH and then
examined with Congo red and Melzer's reagent. \eridentifying characters such as cellular striegwf hyphae,
basidia and spores were recorded and pictomicrbgraudies were undertaken using compound binocular
microscope aided with camera and computer attachfheica DMLS). Different organoleptic characterstbe
powder such as colour, flavor, texture, taste veseduated.

Fluorescence analysis:

A small quantity of sieved powder was placed onreage free slide and treated with 16 different éhalhagents
and mixed properly by gentle tilting the slide. mhbae slide was placed inside the UV viewer chanainer exposed
to visible, short (254 nm) and long (365 nm) ulicdet light to study their fluorescence behavior.

Preparation of methanol extract:

2 gm of dried sieved powder was soaked with 10@fmhethanol for 72 hours before extraction. Theeraf was
filtered through Whatman filter paper No. 1. Thedite was then concentrated at 40°C using Rotarv@p3 Buchi,
Switzerland) and preserved in refrigerator at -20f@ dark bottle until analysis. Percentage yaaid organoleptic
parameters of the extract were recorded.

Quantitative estimation of mycochemicals:

The methanolic extract was subjected for quantitatistimation of mycochemicals such as phenolgofiaids, 3
carotene, lycopene and ascorbic acid. Total pheootent of the extract was estimated using Folioc8lieu
reagent and gallic acid used as standard [37].r&helt was expressed as pg of gallic acid equivgden mg of
extract. Flavonoid content was estimated using adium nitrate and potassium acetate.The resultexasessed as
pg of quercetin equivalent per mg of extr@ictarotene and lycopene content of the extract essrhined using a
standard protocol [38]. Ascorbic acid was determibg titration against 2, 6-dichlorophenol indopbledye in
presence of 0.6% oxalic acid [39].

High performance liquid chromatography (HPLC) of methanol extract:

The methanolic extract was filtered through 0.2 drerfand 20 ul of the filtrate was loaded in the I@Piystem
(Agilent, USA). Separation was done on an Agiledlifise Plus C18 column (100 mm x 4.6 mm, 3.5 pnad) flow

rate was maintained at 0.8 ml/min (at 25°C) thraughthe run. The mobile phase consisted of eluent A
(acetonitrile) and eluent B (aqueous phosphorid aoiution, 0.1% v/v). A gradient program was uf&delution:

0-2 min, 5% A; 2-5 min, 15% A; 5-10 min, 40% A; 16-min, 60% A; 15-18 min, 90% A. The absorbance of
sample solution was measured at 280 nm [39].
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Antioxidant assays:
In order to determine antioxidant activity, the h@etolic extract oP. ostreatus was subjected tim vitro antioxidant
activity by using two well-known assays such as BR&dical scavenging assay and total antioxidatntitc

DPPH radical scavenging assay:

Radical scavenging activity of the extract was @enied using purple coloured DPPH (2, 2-diphenyl-1-
picrylhydrazyl) radicals according to the methodShiimada et al. [40]. 2 ml of reaction mixture deted of 0.1
mM methanolic solution of DPPH and various concaitdns of extract. The mixture was then shakeniacubated
for 30 minutes in dark at room temperature. Aftezubation, absorbance was measured at 517 nm agéans.
The scavenging ability was calculated using thiefahg equation:

Scavenging effect (%) = {(A0 —A1)/A0} x100

A0 was absorbance of the control and Al was abscgbi the presence of sample. The % of inhibitias plotted
against respective concentrations used ang, Hi® effective concentration at which DPPH radicaére scavenged
by 50 %.

Total antioxidant activity:

Total antioxidant assay was carried out followingthods of Prietat al [41] with little variation. The reaction
mixture consisted of 0.3 ml sample solution and I3ohreagent solution (0.6 M sulphuric acid, 28 n#ddium
sulphate and 4 mM ammonium molybdate). Tubes wapped and incubated at 95°C for 90 min. Samples wer
cooled at room temperature and absorbance was medasu695nm against blank. Blank solution conthiBenl of
reagent solution and appropriate volume of the ssoheent used for the sample and was also incuhatddr the
same conditions. Concentrations of ascorbic acid-3Q@ ug/ml) were used to obtain a standard curve. Total
antioxidant activity was expressed as the numbeqafvalents of ascorbic acid.

Statistical analysis:
The experimental results were expressed as metmdasd deviation (SD) of three replicates and vseigected to
analysis of variance using Microsdffice Excel (Microsoft, USA). Significant levels tested pt 0.05.

RESULTS AND DISCUSSION

Organoleptic evaluation of the powder is conside®adne of the important parameter of pharmacomgabstudies
which is based on morphological and sensatory lerafi the whole drugs. Organoleptic charactershefpowder
showed greyish yellow in colour, granular in tegtuwvithout any significant taste and possessedaataty odour
[Figure 1].

Figure 1: Fruit body of Pleurotus ostreatus. A. Dried basidiocarp B. Sieved powder C. Methan@ extract

As per WHO (1998), both macroscopic and microscdpcription of a plant is the pioneer step torbplémented
first for establishing the identity and purity afch material before any other methodological teséstaken [42].
For microscopic characterization, the dried siepedder was macerated with 10% KOH and examined @ithgo
red. The following characters of the powder weresesbed under light microscope: Densely interwoveanbhed
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hyphal system; 8.34- 9.84 um wide, clamp connegli@sent; cystidia almost absent; basidia 21.88&Am x 5-
7.3 um slenderly clavate, 4-sterigmate, a basahglaonnection present; spores cylindric to cyciicarellipsoid,
smooth, hyaline with vacuoles, length 6.42-12.84, preadth 3.68-5.14 um [Figure 2]. Melzer’s reactsthowed
negative result which signifies that the sporesnar@amyloid in nature. Microscopic data of theedrpowder of.

ostreatus were found to be similar with that of the standdedcription.
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Figure 2: Microscopic characterization of dried si@ed powder ofPleurotus ostreatus. A. Hyphal characters B. Hypha with clamp C.
Spore

Fluorescence analysis of crude drugs is an impbgaalitative parameter of pharmacognostical evadnaSome
organic constituents do not visibly fluoresce unitier daylight but show fluorescence in the ultraeti light due to
the conversion of those compounds into fluoresdenivatives with the application of different cheuti reagents.
The powdered sample on treatment with differentihal reagents displayed an array of colours wheserved
under long and short wavelengths of UV light andeneompared with that, observed under visible lidlable 1).

These characteristic fluorescent colours could meleyed as reference information for correct id@sation of

drug.

Table 1: Fluorescence analysis of dry powder frorRleurotus ostreatus

. . uv

Serial No. Reagents Visible Cong (36 nm) Short (254 nm)
1 Powder as such Creamish whitg Light brown Crelamisite
2 Hager’s Yellow Reddish yellow Green
3 Mayer’s Greenish yelloy Reddish yelloy Light greel
4 Dragendroff's Yellowish orang | Brown Yellow
5 lodine solution Deep orange Black Deep brown
6 1(N) HNG Creamish white Light brown Greyish yellow
7 50% HNQ Light yellow Yellowish brown| Light yellow
8 Phloroglucinol Whitish grey Light brown Pale area
9 Barfoec Sea gree Brown Olive greel
10 Sodium nitroprussic Creamish whit Orangish brow | Greyish gree
11 FeC} Pale cream Greenish brown Pale cream
12 1(N) NaOH Pale cream Light brown Cream
13 Acetic acid Yellowish cream|  Light brown Yellolwisream
14 1(N)HCI Cream Light brown Greyish yellow
15 Methano Yellow Light browr Yellow
16 1(N) NaOH in Methanc | Yellow Light browr Yellow

A methanolic extract was prepared frétnostreatus and organoleptic characters of the extract werchented.
The fraction was creamish white in colour, stickyrature with extractive value of 17+2.3%. The raetlic
extract was then subjected for quantitative analydi different mycochemicals using standard prdtoEdible
mushrooms are considered as a huge resource afrcedtent antioxidant compounds. Quantitative ysial of
methanolic extract revealed the presence of cemigrochemicals such as phenols, flavondidsarotene, lycopene
and ascorbic acid. The results were presentedbieTa
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Table 2: Mycochemical estimation of methanolic exact of Pleurotus ostreatus (mean + SD)

Mycochemical constituents Amount
Total phenols (ug GAE/mg of extract 3.12540.

=

Total flavonoids (ug QE/mg of extracf)  0.625+0.22
B carotene (pg/mg of extract) 0.082+0.0p5
Lycopene (ug/mg of extras 0.060+0.00
Ascorbic acid (pg/mg of extract) 11.1+0.202

In the present study, quantitative estimations sftbwhat ascorbic acid, phenol and flavonoid wee riajor
antioxidant components wherefiscarotene and lycopene were found in negligible wamhoThe ascorbic acid
content ofP. ostreatus was found to be higher in comparison with the reggbvalues in other mushroom such as
Ganoderma lucidum (2.77 ug/mg of extract) [43],Macrocybe crassa (1.81 ug/mg of extract) [44]Laetiporus
sulphureus (2 pg/mg of extract) [45]Lentinula edodes (3.96 pg/mg of extract) [46] andriffola frondosa (0.37
ug/mg of extract) [47]. However, these chemical comgnts have a great value in human health caremyst
Ascorbic acid, the functional form of vitamin C, isported to interact directly with the free radicthereby
preventing the oxidative damage [48]. Similarly pbks have been reported as an active quenchee®ffdicals by
donating hydrogen atom or electron to stabilize fiadicals [49].

Chromatographic fingerprint is considered as ahentic approach for quality evaluation of herbaparation as it
represents the active chemical constituents preésehe sample. For this purpose HPLC was carrigduging the
methanolic extract oP. ostreatus. UV spectrum analysis of the chromatogram at 2n8revealed existence of 13
peaks that might be of phenolic compounds. Chrogmafhic profile along with the retention time othageak was
presented in Figure 3. Respective areas of eadhvper@ documented in Table 3.
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Figure 3: Enlarged HPLC chromatogram of methanol etract from Pleurotus ostreatus.

Table 3: HPLC profile of methanol extract of Pleurotus ostreatus at 278nm

Peak no. | Retention time (min)| Area (AU)
1 4.817 211.008
2 5.052 154.644
3 5.324 597.473
4 6.089 538.196
5 7.139 294.684
6 10.33: 39.58:

7 11.060 22.848
8 12.409 477.972
9 13.347 44.041
10 14.499 53.699
11 15.784 83.199
12 16.98¢ 27.01¢
13 17.582 461.057

Antioxidant screening of methanolic extractPofostreatus showed a high effective free radical scavengirtyiae
in the DPPH assay at the rate of 20.1%, 45.50% 6&r@6% at 0.5, 1 and 1.5 mg/ml concentrationepsesented
in Figure 4. Results showed that the radical sogimgnactivity of methanolic extract increased wititreasing
concentration of the extract. Methaolic extractPofostreatus performed well as indicated by its low &@alue
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(1.232+0.283 mg/ml) in comparison with thatMf crassa was 2.45 mg/ml [44]. Therefore, the scavenginiviygt
of P. ostreatus could be considered more effective tiMncrassa.
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Figure 4. DPPH assay of methanol extract from driedbasidiocarp of Pleurotus ostreatus.

The antioxidant capacity of the extract was alsasneed through phosphomolybdenum method whichdgedan
the reduction of Mo (IV) to Mo (V) and formation @freen phosphate / Mo (V) complex with charactierist
absorption at 695 nm. The total antioxidant capawsiis determined using linear regression equatkpmessed as
the number of equivalent of ascorbic acid which feasd to be 12.5+1.25 g ascorbic acid equival@AE) per
mg of extract.

CONCLUSION

The present study highlights the knowledge of dqualnd identity of the mushroof ostreatus. It is very difficult

to identify the desired material form dry powderadshroom samples only on the basis of microscdpécacters.
So these microscopic features may act as a prelyiaupport towards the identity of the mushroori. the
additional data starting from microscopic, biocheahiquantification, chromatographic fingerprintiag well as
antioxidant screening might provide a pharmacogoasandard for identity of the mushroom which viaé helpful

in the further study and also in drug formulatiéGimnom the present study it also can be concludedtheahigh
antioxidant activity of the methanolic extract frdhostreatus as evidenced iim vitro assays was possibly due to
its high ascorbic acid and phenol content.
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