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ABSTRACT

Antioxidant activity of methanolic extract of Hypgjus ulmarius was studied for its free radical veraging
property on different models. The inhibition peregye increased in dose dependent manneg, i@lues for
scavenging of 2,2-Diphenyl-1-Picrylhydrazyl (DPPHijtric oxide(NO), hydroxyl(OH), superoxide(SO) diedric
reducing antioxidant power (FRAP) assay were fotmdbe 74, 410, 450, 640, 152ug/ml respectivelys Tvas
compared with standards like ascorbic acid, quercand Butylated Hydroxytolune (BHT). The resulégented
has a good antioxidant property against free ratienad it may serve as a good pharmacological proper
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INTRODUCTION

Oxidation is essential for living organisms for Ibigical processes to produce energy. The reactiygem species
(ROS), free radical and reactive nitrogen spedridS) are produced due to the oxidation of cell thats to cell
death and tissue damage. These ROS and Free sadiealesponsible for aging and cause various hutis@ases
such as atherosclerosis, diabetes, cancer, hypgmenalzheimer's disease, parkinson and cirrhd2i].
Antioxidant deals with an important role in the y@ation and treatment of a variety of diseaseselyoving free
radical intermediate and inhibit other oxidatioaatons by being oxidized themselves [25]. Thecxidiants in the
human diet are of great interest as it reducesatixiel damage. Many of food industries have longerbusing
synthetic antioxidants such as butylated hydroxyisele (BHA) and butylated hydroxyl toluene (BHT} a
preservatives in food products which are restriched to their carcinogenic effects and has lestoeiased interest
in antioxidant substances from natural resourc8p [1

There are thousands of medicines and natural ptediat have been closely linked through the useadlitional
medicines. Natural products represent a wealthycgoof biologically active compounds with recogmizetential
drug discovery and development [20]. In additiontihe ancient utilization of plants, the medicinaeuof
mushrooms has also an incredibly long custom. Amtiregg large resources of fungi, higher Basidiomyzete
particularly mushrooms are unlimited sources of edrally useful biologically active agents [30]. 8&nancient
times mushrooms have been used as folk medicineghout the world and they are used as nutritigrfafictional
food and beneficial nontoxic medicines [29]. Selepecies of mushroom contains a wide variety ¢ fradicals or
reactive oxygen species scavengers which have madberooms attractive as nutritionally beneficialde and as a
source for drugs development [8]. Mushroom flavdsaian act as free radical scavengers to termihateadical
chain reactions that occur during the oxidation toglycerides in the food system [1]. The signifita
pharmacological effects and physiological propsert@ mushrooms are bioregulation (immune enhancBmen
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maintenance of homeostasis and regulation of bibrhycure of various diseases and prevention apdovement
from life threatening diseases such as cancerbrstroke and heart diseases. Mushrooms arekatssn to have
effective substances for antifungal, antiinflammmgatoantitumor, antiviral, antibacterial, hepatoputtve,
antidiabetic, hypolipedemic, antithrombotic and dtgmsive activities [31]. Great threat to humaa bify neoplastic
diseases continues to increase and thus the péosuinti-tumor drugs takes a compelling urgencitespts have
been made in many parts of the world to exploreuses of mushrooms and their metabolites for thetiment of a
variety of human ailments [12]. The most significaredicinal effect of mushrooms and their metabslihat have
attracted the attention of the public is their @mmtior property. Lucas and his collaborators firsténstrated the
antitumor activity of the higher Basidiomycetes][15

Elm oyster is a common name used iypsizygus ulmariusmushroom which is a high yielding edible mushroom
for which commercial cultivation technology has heeleased and is gaining popularity. Earlier stadbn the
antioxidant activity of caps and stipes lypsizygus ulmariudy combined solvent extraction is reported [3].
Radical scavenging activity (RSA) by DPPH methodtiglied inPleurotus eryngi{17]. So in the present study an
attempt is made to study antioxidant activity Kypsizygus ulmariudy using methanolic extract by different
models.

EXPERIMENTAL SECTION

Chemicals
The chemical procured were of analytical grademfiSigma Chemicals Co. (St. Louis, USA), Merck (Dsirat,
Germany) and Himedia, Mumbai.

Methanol extraction

Fresh mushroom sample (1kg) were randomly seleetieddried in shade and powdered. About 50gms ef th
powdered mushroom was extracted with 400ml of nmeth40-50°C), using soxhlet apparatus (9-cyclas) a
filtered through muslin cloth. The filtered extragés evaporated under reduced pressure and vacuedtd get
viscous residue. The sample obtained is used tty she antioxidant activity.

DPPH radical scavenging assay

Hydrogen donating radicascavenging ability of methanolic extract 6fypsizygus ulmariusnushroom was
determined according to the method [24]. 1ml of MdMPPH solutionin methanol was mixed with 1ml of extract
(20-100pg/ml) and incubated dark for 30 min. The absorbance was measuretjusispectrophotometer at 517
nm (Shimadzu) using methanol as control and ascaitid as reference compound.

Nitric oxide radical scavenging assay

The interaction oHypsizygus ulmariusnethanolic extract with nitric oxide was spectrofgmetrically assessed
[6]. The chemical source of nitric oxide was Sodinitnoprusside(5mM) in 0.1M phosphate buffer of pt#. The
generated nitric oxide reacts with oxygen to pradaitrite ions. After incubation at %5 for 2hrs Greiss reagent
(1% sulphanilamide, 2% O-phosphoric acid and 0.19%-¢1- naphthyl) ethylenediamine dihydrochlorideas
added and absorbance was measured at 546nm. Aseoithiwas used a standard along with control.

Hydroxyl radical scavenging assay

Hydroxyl radical scavenging activity dfypsizygus ulmariusnethanolic extract was measured according to the
method explained [11]. To 1ml of extract, 0.1mIM&EDTA, 0.01ml 10mM of FeG| 0.1ml 10mM HO,, 0.36ml

of 10mM deoxyribose, 0.33ml of 50mM phosphate huffdd 7.4) and 0.1ml of 1mM ascorbic acid was added
incubated at 37°C for 1h. To 1ml reaction mixtutesl of 10% TCA and 1ml of 0.5% TBA (in 0.025M NaOH
containing 0.025% butylated hydroxyl anisole) wddedd and absorbance was recorded at 532nm.

Superoxide radical scavenging assay

Superoxide radical scavenging activity lypsizygus ulmariusnethanolic extract was measured according to the
method explained [5]. To 1ml of extract (200-1000py 1 ml of NADH (468M) and 0.1ml of PMS (M) was
added and incubated at 25°C for 5min and absorbaaseecorded at 560nm. Quercetin was used asdasth
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Ferric reducing antioxidant power (FRAP) assay

The ferric reducing power was determined [22]. Tiesh FRAP working solution (37°C) was preparechiiying

25ml of acetate buffer, 2.5 ml of TPTZ and 2.5mFefCk from the stock solution of 0.3M acetate buffad (§.6),

0.01M 2, 4, 6-tripyridyl-s-tri-azine solution in @M hydrochloric acid and 0.02M FeCsolution. 1ml of the
sample (50-250ug/ml) was mixed with 2.85ml of tHRAIP solution and kept in dark for 30 min. the absmice
was recorded at 593nm using Butylated Hydroxytol{BieT) as standard.

RESULTS AND DISCUSSION

Mushroom serves as a dietary supplement for preteiibamins, minerals as well a cheap and easitgssible
source for natural antioxidant for humans and tieels. Antioxidant properties, especially radicabgenging
activity is very important, due to the deleterionte of free radical in biological systems. Antidant activity has
become one of the studies on mechanisms of thagautical and therapeutical effects if traditiomadicines. The
present investigation reveals the radical scavengutivity of Hypsizygus ulmariusnushroom methanolic extract
with various models like DPPH, NO, OH, SO and FRARe results of the study showed the maximum extent
inhibition of free radical generation and maximumacaint of antioxidant capacity.

DPPH model is widely used for the evaluation ofi@atlant capacity in short time and frequently apqblfor
testing food products. The decrease in absorbanb&7am is an indication of DPPH radical reductj@B]. The
sample Hypsizygus ulmariugthanolic extract) at a concentration of g@nl showed demonstrated excellent
antioxidant capacity with percentage of inhibitioh68.35% which is lesser thaaheurotus florida[16] (Figure-1).
At the same concentration standard (ascorbic atidjved 70.31%. The kgvalue ofHypsizygus ulmariugxtract
and ascorbic acid was found to bepggml and 6@g/ml (Table 1). As reported by [13], the decreiasabsorbance
at 517nm is proportional to reduction capabilityteé DPPH radical and it also signifies the antlaxit capacity
[14]. DPPH radical are unaffected by enzyme infohiand metal chelation [21].

A 64.63% of nitric oxide free radical scavengingiaty is due to scavenging ability dflypsizygus ulmarius
mushroom methanolic extracit a concentration of 508/ml when compared to standard ascorbic acid
67.07%(Figure-2). The Kgvalue of Hypsizygus ulmariugxtract and vitamin C was found to be gdOnl and
360ug/ml (Table 1). Scavenging of nitric oxide radidal due to the generation of nitric oxide from sadiu
nitroprusside in buffered saline, which reacts wottygen to produce nitrite ions that can be meakbre using
Griess reagent. Nitric oxide is an unstable frekcal that is recognized to be an inter and ingtutar mediator of
several cell functions. It acts as a signal mokedal immune, nervous and vascular system [23]edicts with
oxygen to produce stable product nitrate and aithitough intermediates and high concentrationitatroxide can

be toxic and inhibition of over reduction is an ionfant goal [18].

Hydroxyl radicals are the major active oxygen segedhat cause lipid oxidation and severe damagadjaicent
biomolecules at diffusion controlled rates. It ighly reactive with half life of approx. 1% in vivoand is generated
in the human body at sites of inflammation in oxiia stress-originated diseases [28, 26]. Hydraagdical-
scavenging activity of methanolic extract and staddat a concentration of 10aml was found to be 76.17% and
80.67%(Figure-3) along with Kgvalue of 45Qg/ml and 37Qg/ml respectively (Table 1).

Dose dependent superoxide radical scavenging veasiaélypsizygus ulmariugxtract with percentage inhibition
of 69.01 and 76.76 at a concentration of 1@fJthl (Figure-4). Superoxide anion is weak oxidamd &ighly toxic
species that can generate singlet oxygen and hydradical which could cause damage to tissues, anaus
biological and photochemical reactions [27, 7]. Hmioxidant activity is expressed as thegl@alues of 640 and
400ug for extract and standard respectively (Table.1).

FRAP assay is based on the ability of anti-oxidémtsduce F& to F&" in the presence of 2, 4, 6-tri (2-pyridyl)-s-
triazine (TPTZ) at optimum'Pof 3.6 forming an intense blue ¥eTPTZ complex with an absorption maximum at
593 nm. The decrease in absorbance is proporttontiie anti-oxidant content [2]. The high reducipgwer is
indicative of the hydrogen donating ability of thetive species present in the extract. In the ptesidy, the
reducing power of the standard and methanolic extlBHypsizygus ulmarius/as found to be 80.32% and 76.22%
at a concentration of 250pg/ml (Figure. 5)sol@alue ofHypsizygus ulmariug/as found to be 15@/ml while that

of BHT was 12Qg/ml (Table 1). The antioxidant activity of putatiantioxidants have been attributed to various
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mechanisms, among which are prevention of chaitiafiin, binding of transition metal ion catalysts,
decomposition of peroxides, prevention of continbgdrogen abstractions and reductive capacity,[40%
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Figure 1- DPPH radical scavenging activity
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Figure 2- Nitric oxide radical scavenging activity
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Figure 3- Hydroxyl radical scavenging activity
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Figure 4- Superoxide radical scavenging activity

Table -1 1Gsovalues of the methanolic extract fromHypsizygus ulmarius.

Sl. No | Antioxidant profile | ICsgvalues (standard) pg/ml| 1Gyvalues (methanolic extract) pg/ml
1 DPPH 74
2 Nitric oxide 360 410
3 Hydroxyl 370 450
4 Superoxide 400 640
5 FRAF 12C 152
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Figure 5- FRAP radical scavenging activity

CONCLUSION

The data recorded in the above experiments shomatdhe methanolic extract éfypsizygusiimariusmushroom
has significant antioxidant activity and free radibinding ability, that could be served as an Igamicessible
product of natural rich antioxidant with high bigloal value in pharmaceutical industry to cureedses.
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