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ABSTRACT

The study was conducted with ethanolic extractddfle mushroom, Lentinus connatus, which was tefstetbtal
phenol, flavonoidg-carotene, lycopene and ascorbic acid and in virdioxidant activity in terms of superoxide
anion and DPPH radical scavenging activity. Someeotbiochemical assays including chelating effdcteorous
ion, reducing power and total antioxidant capaciysay were conducted with varying concentratidrige data
showed that Eg values were between 1 — 2 mg /ml except superaxidddPPH radical scavenging tests. Phenol
was present in the highest amount followed by obieactive components (flavonoids, ascorbic agidarotene
and lycopene in the respective order). The resuitteined reveal that L. connatus can be a poterg@lirce of
natural antioxidant which may be used to treat gas oxidative stress related diseases.
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INTRODUCTION

Under different patho-physiological conditions, thalance between the generation and eliminationea€tive
oxygen species (ROS) is broken. As a result a wéghge of essential biomolecules are damaged byROIS
mediated oxidative stress. This uncontrolled geimreof free radicals leads to the developmentesfesal health
disorders such as cancer, diabetes, neurodegemeeatd inflammatory disorders [1]. Recent reseancthuman
nutrition and biochemistry revealed an increasimgriest is developing to identify antioxidant indjents derived
from food ingredients that could delay or prevem bxidation of cellular components. Although thyatketic
antioxidants are effective and cheap compareddméiural ones, their applications are restricteel i potential
risk to health [2]. Therefore, new interest hasedeped in search of natural antioxidants from redttgsources.

Among different natural resources, mushrooms ake ls@coming more attractive because of its strortgtimnal

value and therapeutic potentiality. Their produlctsre been called variously as vitamins, dietarypiments,
nutriceuticals, nutraceuticals [3]. Because ofdkeclimatic variation India becomes a harbour féerge number
of edible mushrooms. Quite a good number of wilibbledmushrooms from India have been evaluated Heir t
potentiality in the treatment of cancer [4, 5], lbges [6], ulcer [7], hepatic damage [8-11], cardixular problems
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[12] and microbial diseases [13-16]. Here, we reploe antioxidant properties @entinus connatubased orin
vitro antioxidant assay systems.

EXPERIMENTAL SECTION

Ethanolic extract of the sample was prepared [TTfje sample was dried, powdered and extracted etfitanol at
25°C for 2 days. After filtration, the residue when re-extracted with ethanol, as described abbive.supernatant
was concentrated under reduced pressure in a retagyorator. Then, this ethanolic extract_efhtinus connatus
was stored at 4°C until further analysis. The paamge yield extracts were calculated based on éighw as:-

Yield (%) = (W1 x 100)/ W2

Where W1 = weight of extract after solvent evaporgtW2 = Weight of the minced mushroom.

Deter mination of total phenolic content

The method for determination was that of given lmgieton and Rossi (1965) [18].To the sample extta@0 pl),
1 ml of 1N Folin—Ciocalteu reagent was added. Adtamin, a saturated sodium carbonate solution (amately
35 g/100ml, 1 ml) was added to it. The absorbarickeoreaction mixture was measured at 725 nm afterbation
for 1 hr 30 min at room temperature. Gallic acicswaed as a standard, and the results were exprassailligram
gallic acid equivalent (mg GAE)/g of extract.

Deter mination of flavonoids

100 ul of the sample extract was added to 80% ethmmtaining 0.1 ml of 10% aluminium nitrate and ®nl of
1M Potassium acetate. The mixture was incubatedosth temperature for 40 min and its absorbancemeeasured
at 415 nm park et al. (1997) [19]. Quercetin wasduas standard.

Deter mination of p-carotene and lycopene

For B-carotene and lycopene determination, 100 pl ofsdéraple extract was vigorously shaken with 10 mamf
acetone—hexane mixture (4:6) for 1 min and filtetebugh Whatman No. 4 filter paper followingNagatad
Yamashita et al. (1992) [20]. The absorbance offittrate was measured at 453, 505, and 663 ffwarotene and
lycopene content were calculated following equatidgicopene (mg / 100 ml) = -0.0458xA663 + 0.3728B5
0.0806xA453p-carotene (mg/ 100 ml) = 0.216xA663 0.304xA505 45QxA453. The results are expressed as mg
of carotenoid/g of extract.

Ascorbic acid content determination

Ascorbic acid content was determinfietlowing Rekha et al, 2012 [21] with a little modificatioBtandard ascorbic
acid (100ug /ml) was taken in a conical flask and made upQaonl by 0.6% oxalic acid. It was titrated with yed

2, 6-dichlorophenol indophenol. The amount of dgasumed (V1 ml) is equivalent to the amount of dsicoacid.
The sample (wg/ml) was similarly titrated with the dye (V2 milhe amount of ascorbic acid was calculated using
thefollowing formula,

Ascorbic acid j¢g /mg) = [{(10pg /V1ml) x V2 ml} x wug] x 1000

Reducing power

Reducing power of the sample was determiftdldwing Oyaizu 1986 [22]. Varied concentrations of the gkm
(0.5 - 2 mg/ml) were added to 2.5 ml of 0.2 M PHwap buffer (pH 6.6) and 2.5 ml of 1% potassiumidganate.
2.5 ml of 10% trichloro acetic acid was added te thixture after an incubation of 20 min at 50°CwHs then
centrifuged for 10 min at 12000 rpm. 2.5 ml of thgernatant was mixed with distilled water andr@lsf 0.1%
ferric chloride. Its absorbance of the reaction tomg was interpreted as an increase in reducingep# the
sample. Antioxidant has ability of donation of efea and causes conversion of the oxidation forrinasf (F€?) in
ferric chloride to ferrous (F8). The resulting Perl's Prussian blue is measutetD@ nm and higher absorbance
indicates higher reducing power.

Chelating ability

Under ethanol or water solution, ferrozine carctedth F€* to form violet complex. When there is other chielgt
agent, the ferrozine-Eeformation is disrupted with decrease in colouttef complex. Therefore, measurement of
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absorption value of reaction mixture at 562 nm ddag used to estimate the metal chelating actofitgntioxidant
[23].

To measure the ferrous ion chelating ability of #anple the method proposed by Dinish et al. 1235 vas
followed with little modification. The sample (0-52 mg/ml) was mixed with 2 mM Fe{0.5 ml) to which 5 mM
ferrozine was added. The mixture was shaken vigdyoand left to stand at room temperature for 10.rihe
absorbance was measured at 562 nm. The decreabsdrbance indicated an increase in the ferroushetating
ability of the sample. The following formula wasedsfor determination of the percentage inhibitidrfesrozoin
Fe'?, complex formation.

Scavenging effect (%) = ¢0-a1)/a0} x 100
wherea0 andal were the absorbance of control and in presensarople.

Super oxideradical scavenging activity (SOD)

The riboflavin — light — nitroblue tetrazolium (NBBystem suggested by Martinez et al (2001) [243 wsed to
study the super oxide radical scavenging activitthe sample. This method was followed with minardification.
3 ml of reaction mixture was prepared containingr® sodium phosphate buffer (pH 7.8) 13 mM methienand
ethanolic extracts of various concentrations, 75 NBIT, 100 uM EDTA and 2 uM riboflavin. One set diet
reaction mixture was kept exposed to light for 1 to activate the NBT and absorbance of each mextuas
measured at 560 nm against identical mixtures faowther set kept in the dark for same duration. Bbitylated
hydroxyl anisole) was used as standard. The dedregavenging was calculated as follows:-

Scavenging effect (%) = ¢0-a1)/a0} x 100
wherea0 andol were the absorbance of control and in presensarople.

DPPH radical scavenging assay

The model of scavenging DPPH radical is a widelgdumethod to evaluate antioxidant activities irekatively
short time compared with other methods. Effect micxidants on DPPH scavenging was thought to tesoim
their hydrogen donating ability. Upon reductionjusion of DPPH fades from purple to yellow. Thusjoaver
absorbance at 517 nm indicates a higher radicaksggng activity of extract. The DPPH radical saayiag ability
of the sample extract was measured following Sharetchl. 1992 [25]. 2 ml of reaction mixture wasgared using
different concentrations of sample (1 - 2.5 mg/am)l methanol solution of DPPH (0.004 %) (w/v). Bhsorbance
was read against a methanol blank at 517 nm afteni® incubation at room temperature in dark. Tegrde of
scavenging was calculated by the following equation

Scavenging effect (%) = ¢0-a1) / a0} x 100
wherea0 andal were the absorbance of control and in presensarople.

Deter mination of total antioxidant capacity (TAC)

The TAC was determined on the basis of reductioMof(VI) to Mo (V) by the antioxidant compound atite
formation of green phosphate / Mo (V) complex aidiacpH. Total antioxidant capacity of the samplasw
investigated and compared against ascorbic aciel. TRC of the sample was determined by the assacpbed by
Preito et al 1999 [26] with modifications. A reacti mixture was prepared consisting of 0.3 ml ofyezd solution
(0.6 M H,SQ,, 28 mM NaSQ,, 4 mM NH,Mo). Absorbance was measured at 695 nm after lpatbres at 95°C for
90 min. Ascorbic Acid was used to draw a standamde and TAC was expressed as the equivalent obrAgc
Acid.

Statistical analysis
Statistical analyses were done using MS Excel (dioft Office 2010 Professional).
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RESULTSAND DISCUSSION

Extractive value and phytochemicals

The extract was brown in colour and had an extractalue of 5.58%. Phenol was present in the higirasunt i.e.
17.9 £ 0.73ug/mg of the sample. Flavonoid (1.93 + 0.1d/mg) and ascorbic acid (1.636 + 0.26/mg) were
present in moderate amounts wherpasarotene (0.013 + 0.0029/mg) and lycopene (0.0095 + 0.00{t8/mg)

were also present in trace amounts. Phenolic congsoare powerful chain breaking antioxidants ay pessess
scavenging ability due to their hydroxyl groups.

Ascorbic acid is reported to interact directly witidicals such as superoxidied hydroxyl radicaih plasma, thus
preventing damages of the RBC membranes.

Reducing power

Reducing power of a compound indicates its poteatiioxidant activity. The reducers (i.e., antdents) reduces
Fe*'/ferricyanide complex to ferrous form. The yellonlaur of the test solution is changed in to varishades of
green and blue, depending on the reducing powtreo$ample is found to be a potential reducing gdeving an
EGCso value of 1.27 mg/ml (Fig 1). From previously refear studiesHypsizigus marmoreyg7], Calocybe gambosa
[28], Tricholoma giganteuni29], Russula. albonigr§2] Amanita vaginatg30] have reducing ability lesser than
connatusThus the sample has excellent reducing ability.
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Fig 1: Reducing Ability of ethanolic extract of Lentinus connatius.
(Ascorbic Acid was used as the standard. Restdtenean +standard devialtion of three separateegixpents).

Chelating ability

Development of potential chelating agents from retmushrooms thus provides an effective way tdagmtchuman
beings from free radical damage. The ability toatigate and or chelate Feis the main mechanism of the ferrous
ion chelating activity which helps in promotion leénton reaction and hydroperoxide decompositiam toxicity

is related to higher risk of free radical damagd aancer. Chelation therapy normally reduces imated free
radical damage and decreases life risk in casardfavascular diseases. At 0.5 - 2 mg/ml, the ¢imgjaability of L.
connatusextract is in between 35.14% - 77.7%. The ferioaschelating ability oL.. connatuswas effective and
the EGq value was found to be 0.56 mg/ml (Fig 3) which wagh higher than that &fleurotus flabelatug31] . In
the previous studies, investigators showed that&@g value of the ethanolic extract f&ussula albonigrg2],
Amanita vaginatd30] andHypsizigus marmoreyg7] were much higher than that of the sample ofsiudy. So,
L. connats shows high interference by forming ferrous andoféne complex and can be considered as a good
chelator of ferrous ions.
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Fig 2: Chelating ability of ethanolic extract of Lentinus connatus
(Ascorbic Acid was used as the standard. Restdtsnean + standard deviation of three separate Brpents).

Super oxideradical scavenging activity (SOD)

Addition of one electron to molecular oxygen forthe superoxide anion radical {{p and such occurs mostly
within the mitochondria of a cell. It is considerad primary ROS as it is a relatively weak oxidhat it can
generate secondary ROS such as peroxynitrate (ON@€oxyl radicle (LOQ, singlet oxygen, hydroxyl radical
(OH) and hydrogen peroxide.
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Fig 3: Superoxideradical scavenging activity of ethanolic extract of Lentinus connatus
(Ascorbic acid was used as the standard. Resudtsregan + standard deviation of three separate a@rpatts).

Superoxide radical is known to be very harmful étfudar components as a precursor of more reasfregies. One
risk of the superoxide generation is related toniteraction with nitric oxide to form peroxiniteitwhich is a potent
oxidant that causes nitrosative stress in the ogyastems [27]. Ethanolic extract of the mushroomvah potent
superoxide radical scavenging activity (Fig 1). HB&,value of the fraction was 0.338 mg/ml (Fig 5). Camgul
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with previous studies, the Ef£value of the sampleras higher than that dfricholoma giganteunfi29], Russula
albonigra[2].

DPPH radical scavenging activity

DPPH is a stable free radical that shows a chaistiteabsorbance at 517 nm, which decreases gignify when
exposed to radical scavengers by providing hydrogemm or electron to be a stable diamagnetic mégecu
Ethanolic fraction olL. Connatushas an Eg; value of 2.367 mg/ml (Fig 4). The 0.5-2.5 mg/mhcentration of
ethanolic extract of.. Connatusshows the DPPH radical scavenging activity of #8188%. The DPPH radical
scavenging activity from different studies can loenparatively written a®leurotus flabellatug31] > Amanita
vaginata[30] > Russula albonigrd2]. So, it is clear that the ethanolic extractlod sampléhas significant DPPH
radical scavenging activity.
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Fig 4: DPPH Scavenging activity of ethanolic extract of Lentinus connatus
(Results are mean +standard devialtion of thrgeasate experiments).
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Fig 5: Compar ative ECs values of Lentinus conatus
[SOD= superoxide radical scavenging, chelating= lettieg ability of ferrous ion, reducing= reducingwer, DPPH= DPPH radical
scavenging activity]
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Total Antioxidant Capacity

The TAC of the extract was estimated using ascaabid as the standard.The TAC of the ethanolicaektof the
sample can be attributed to the presence of premidicontent and its chemical compositions. The Valtie of the
ethanolic extract df.connatusvas found to be 115+65 pg/mg .

ECsy values

ECs value is the effective concentration at which 5@@& radical can be scavenged by the sample. Wer IBG,
value signifies higher antioxidant activities. Figlb represents all Egvalues ofLentinus connatuslerived from
four different antioxidant methods.

CONCLUSION

Thus, from the present study the ethanolic exwéctentinus connatus/as found to be an effective antioxidant in
differentin vitro assays including Ferrous iron chelating, ferrimireducing, DPPH free radical scavenging and
total antioxidant activity, having a good amounpbgnolics, flavonoids and ascorbic acid .
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