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ABSTRACT

Themain aim of thisstudy isto determine thetotal phenolic content (TPC)
and the antioxidant activity of the four extracts (methanol, ethyl acetate,
chloroform, methanol: ethyl acetate) of G. lucidum. Resultsclearly showed
that the methanolic extract had the highest TPC followed by Methanol:
ethyl acetate, chloroform and ethyl acetate extract. The antioxidant activity
of the extractswas determined with the help of 1, 1-diphenyl-2-picrylhydrazy!
(DPPH) free radical scavenging activity assay, 2,2’-azinobis (3-
ethylbenzothiazoline-6-sulphonic acid) (ABTS) free radical scavenging
activity assay and Ferric Reducing Antioxidant Power (FRAP) assay. For
the DPPH assay, the lowest IC_ was shown by the methanol extract, thus
having the highest antioxidant activity and for the ABTS assay, again the
lowest IC,, was shown by the methanol extract. For the FRAP assay, the
reducing ability of the ethyl acetate extract was found to be the highest. A
positive correlation between the total phenolic content and the three anti-
oxidant assays was observed for each extract. This in vitro study sug-
gested that G. lucidum could be used as a potent natural antioxidant.
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Oxygen being one of the most prevalent elements
intheearth’s crust is required by all living organisms
(except anaerobic bacteria) for energy production. This
energy isproduced in the body by the oxidation of food
material§Y. Thiscontinuousprocess of oxidation leads
to the production of freeradicalswhich alongwiththe
freeradicals produced from external sources (pollu-
tion, cigarette smoke, radiation, medication) createa
condition known as oxidative stresswhich causesdam-
agetorelevant moleculeslike DNA, proteins, carbo-
hydratesand lipidsin the body!?. Thisprocessplaysa

major part in the development of chronic and degen-
erativeillness such as cancer, autoimmune disorders,
aging, cataract, rheumatoid arthritis, cardiovascular and
neurodegenerativediseases. Eventhough amost al or-
ganisms possess antioxidantsand severa enzymesys-
temslike superoxidedismutase, catalase, glutathione
peroxidase and glutathionereductaseto protect them
from oxidative damage, these systems areinadequate
to prevent the damage entirely. Hence antioxidant
supplementsor foods containing high concentrations of
antioxidantsare needed which may help scavengefree
radi cal sand reduce oxidative damage. Al so, antioxi-
dants can be obtained from external sourceslikefood
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and supplements. However, certain synthetic antioxi-
dantslikebutylated hydroxyanisole (BHA) and buty-
lated hydroxytoluene (BHT) have beenfoundto cause
negative health effects. Hence, there hasbeen aten-
dency to substitute them with much safer naturally oc-
curring antioxidantg?.

G lucidum hasbeen used for hundreds of yearsas
ahealth promotion and treatment strategy. A number of
bioactive compounds have been revealed from G
lucidumwhich arefound to beresponsiblefor the phar-
macologica potentia of themushroom. Thustheanti-
oxidant activity of G lucidumwas described inthis
study.

Various constituents of G lucidum especially
polysaccharides and triterpenoids have shown invitro
antioxidant activities. Inastudy doneby Heleno et dl.,
(2012), the phenalic extract of thefruiting body of G
lucidumgavehigh DPPH scavenging activity, reducing
power, B-carotene bleaching inhibition and lipid
peroxidetioninhibitionthrough TBARSformationinhi-
bition.

In one study, the crude exopol ysaccharide of the
fruiting bodies of G lucidumshowed high antioxidant
activity whichindicated the beneficia effectsof mush-
room polysaccharides as antioxidants®.

When different extracts of G lucidumweretested
for antioxidant activity by the FRAP (Ferric reducing
ability of plasma) assay, the reducing ability of
dichloromethane extract was observed the highest, fol -
lowed by aqueous, methanal, ethyl acetate and hexane
extracts3.

Inthe present study, thetotal phenolic content and
theanti oxidant activities of themethanol, ethyl acetate,
chloroform and methanol: ethyl acetate extractsof G
lucidumwere studied withthe help of Folin-Ciocalteu
method and DPPH, ABTS and FRA Passays respec-
tively.

EXPERIMENTAL

Preparation of extracts

Thefruiting bodies of Ganoderma lucidumwere
obtained fromWaghai village (20.7667°N, 73.4833°E),
district Dang. The extraction method of Kamraand
Bhatt, 2012 with certain modificationswasused. The
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dried fruiting bodieswere ground to afine powder us-
ing a domestic blender. For preparing the extracts,
methanol, ethyl acetate, chloroform, methanol: ethyl
acetate (50:50, v/v) were used as sol ventsto obtain the
pharmacol ogically active compoundsfrom the mush-
room. For every 1 gram (g) of powder, 50 milliliter (ml)
of solvent was used and was subj ected to extraction
using areflux apparatus. After the completion of ex-
traction, the supernatant wasfiltered through Whatman
#1 filter paper. All solvent extracted fractions were
evaporated to drynessto obtain residues. Theresidues
werereconstituted using their respective solvents (ex-
cept for the chloroform residue, which wasreconsti-
tuted in methanol) to obtain stock sol utions having con-
centration of 10 mg/ml. The extracts were stored at
4°C in air tight containers. The antioxidant activities of
the different extracts were carried out by preparing
working solutionsof different concentrations (125ug/
ml, 250ug/ml, 500pg/ml, and 1000pg/ml) from the stock
solution.

Deter mination of total phenolic content (TPC)

Folin-Ciocalteu phenol reagent consistsof amix-
ture of the hetero-poly phosphomolybdic and phos-
photungsti c acidsin which the molybdenum and tung-
sten areinthe 6* state. Onreduction with certain reduc-
ing agents, molybdenum blue and tungsten blue are
formed, inwhichthemean oxidation state of themetals
is between 5 and 6. Total phenols were determined
according to the colorimetric reaction with the Folin-
Ciocd teu reagent by the modified method of Singleton
& Rossi, 1965,

1 ml of theextracts (125-1000 pg/ml of methanol,
ethyl acetate, chloroform and methanol: ethyl acetate
extracts) was mixed thoroughly with 5 ml of Folin-
Ciocalteu reagent. After 5 minutes, 4 ml of 7.5% so-
dium carbonate (Na,CO,) was added and allowed to
react for 1 hr at room temperature. The absorbance
was measured at 765 nm against ablank havingal the
reagents excluding the sampl e using spectrophotom-
eter. Samplesweremeasured inftriplicates. Thisproce-
durewasrepeated 5 timesfor each extract. Thetotal
phenol swerequantified by thestandard curve obtained.
Standard curve of gallic acid solution (10, 20, 40, 60,
80 and 100 pg/ml) was prepared using the similar pro-
cedurefromwhichtheregresson formulawasderived.
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Total phenol vaueswereexpressedasmgof gdlicacid
equivaents(GAE)/g of dry extract.

Deter mination of antioxidant capacity

DPPH (1, 1-diphenyl-2-picrylhydrazyl) freeradi-
cal scavenging activity assay

DPPH ischaracterized asastablefreeradical by
virtue of the del ocalization of the spare el ectron over
themoleculeasawholewhich givesititsdeep violet
colour. When asolution of DPPH ismixed with anan-
tioxidant that can donate ahydrogen atom, then this
givesriseto thereduced form of DPPH (non-radical
form). Thisischaracterized by theloss of the viol et
colour and theformation of apaleyellow colour. The
degree of decol ourization ismeasured by the decrease
in the absorbance and thusindicates the scavenging
potentia of the antioxidant compound. Theassay was
carried out according to the modified method of Blois
(1958)7.

2ml of 0.1mM solution of DPPH in methanol was
mixed with 1 ml of theextractsat different concentra-
tions (125-1000 pg/ml of methanol, ethyl acetate, chlo-
roform and methanol: ethyl acetate extracts). Themix-
ture was then incubated at room temperature for 30
mininthedark. Thecontrol was prepared by mixing 2
ml of DPPH solution with therespective solvent. The
absorbance was measured against ablank at 517 nm
using spectrophotometer. Lower absorbance of there-
action mixtureindicates higher DPPH freeradica scav-
enging activity. Theantioxidant activity of the extract
was expressed as | C_, which was defined asthe con-
centration (ug/ml) of extract that inhibits the formation
of DPPH radicalsby 50%. IC_ valueswere obtained
fromlinear regression analysis. Ascorbicacidwasused
asthestandard. Sampleswere prepared and measured
intriplicates. The percentage of scavenging activity of
each extract on DPPH radical was calculated as%in-
hibition of DPPH (1%) using thefollowing equation:
1% =[(A_A)/A] %100
whereA istheabsorption of control and A isthe ab-
sorption of thetested extract solution.

ABTS [2,2’-azinobis(3-ethylbenzothiazoline-6-
sulphonic acid)] freeradical scavenging activity
assay

Themethod isbased on the generation of ablue/
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greenABTS* chromophoreviathereactionof ABTS
and potassum persulfate. TheABTSradical cationis
generated by the oxidation of ABTSwith potassium
persulfate, itsreduction in the presence of hydrogen-
donating antioxidantsis measured spectrophotometri-
cally at 734 nm. The assay was carried out using the
modified method of Reet al., (1999)1.

TheABTS™* stock solution was prepared by react-
ing ABTS aqueous solution (7 mM) with 2.45 mM
aqueous solution of potassium persulfateinequa quan-
tities; the mixturewas allowed to stand inthe dark at
room temperaturefor 12-16 hrsbeforeuse. Thework-
ingsolutionof ABTS* wasobtained by dilutingthestock
solutionin methanol to give an absorbanceof 0.70 +
0.02at 734 nm. Then, 2.7 ml of ABTS™* solutionwas
mixed with 0.3 ml of the extractsat different concen-
trations (125-1000 pg/ml of methanol, ethyl acetate,
chloroform and methanol: ethyl acetate extracts). The
mixture wasthen incubated at room temperaturefor
exactly 7 mininthedark. The control was prepared by
mixing 2.7 ml of ABTS* solution with the appropriate
solvent. The absorbancewas measured against ablank
at 734 nm using spectrophotometer. The antioxidant
activity of the extract was expressed as IC_, which
was defined asthe concentration (pug/ml) of extract that
inhibitstheformation of ABT Sradicalsby 50%. IC,
valueswere obtained from linear regression anaysis.
BHT was used as the standard. Samples were pre-
pared and measured in triplicates. The percentage of
scavenging activity of each extract onABTS* wascd-
culated as% inhibition (1%) using thefollowing equa
tion:
1% =[(A_A)/A] %100
whereA istheabsorption of control and A isthe ab-
sorption of thetested extract solution.

Determination of ferricreducing antioxidant power
(FRAP)

Thismethod isbased onthe ability of thesampleto
reduce Fe** to Fe** ions. At low pH, inthe presence of
TPTZ, ferric-tripyridyltriazine (Fe**-TPTZ) complexis
reduced to theferrous (Fe?*-TPTZ) formwith thefor-
mation of an intense blue colour having an absorption
maximum at 593 nm. The method described by Benzie
and strain (1996)™ wasfollowed.

2.9ml of theFRAP reagent was mixed with 0.1 ml
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of theextractsat different concentrations (125-1000
pg/ml of methanol, ethyl acetate, chloroform and metha-
nol: ethyl acetate extracts). The mixturewasthenincu-
bated at 37°C for 30 min in the dark. The absorbance
was measured at 593 nm against ablank havingal the
reagents excluding the sampl e using spectrophotom-
eter. Increased absorbance of the reaction mixturein-
dicates an increase of reduction capability. Samples
were measuredintriplicates. Thisprocedurewasre-
peated 5 timesfor each extract. Ascorbic acid wasused
asthestandard. Standard curve of ascorbic acid solu-
tion (10, 20, 30, 40, 50 pg/ml) was prepared using the
similar procedure from which theregression formula
was derived. Resultswere expressed in pg of ascorbic
acid equivaents(AAE)/ml of extract.

Satistical analysis

All determinationsof total phenolsand antioxidant
capacity by DPPH, ABTS, FRAP assay were con-
ductedintriplicates. Experimenta datawereexpressed
asmean+ SD of three replicates. Analysis of variance
and significant differenceamong meansweretested by
oneway ANOVA. Statisticd signiticance was accepted
at alevel of 5%. P< 0.05wasregarded assigniticant
and p<0.01wasvery Sgnitcant. Correlations between
the TPC and anti oxidant assayswerefound out with
the help of Microsoft Excel 2007 (Rosdlle, IL, USA).

RESULTSAND DISCUSSION

Determination of total phenolic content

TABLE 1 showsthe meantota phenolic content
(TPC) of the extracts measured using the GAE equa-
tion of y=0.012x + 0.039 (R>=0.996). Results clearly
show that the methanolic extract hasthe highest TPC
(83.67484+ 28.17 mg GAE/g dry extract) followed
by Methanol: ethyl acetate (73.9096+ 6.96 mg GAE/g
dry extract), chloroform (41.81646+ 1.96 mg GAE/g
dry extract) and ethyl acetate extract (33.833+ 7.66
mg GAE/gdry extract).

ANOVA andys sshowed significant differencesbe-
tween TPCsof the methanol and ethyl acetate extract
(p<0.01), methanol and chloroform extract (p <0.01),
ethyl acetate and chloroform extract (p <0.05), ethyl
acetate and methanol: ethyl acetate extract (p <0.01)
and chloroform and methanol: ethyl acetate extract (p
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<0.01). Theresults suggest that the TPC varied signifi-
cantly from oneextract to another.

TABLE 1: Meantotal phenolic content of theextracts

Solvent Total phenol (mg/g dry extract)
Methanol 83.67484
Ethyl acetate 33.833
Chloroform 41.81646
Methanol:ethyl acetate 73.9096

Phenolic plant compoundsfall into severa catego-
ries, amplephenoalics, phenolicacids(derivativesof cin-
namic and benzoi c acids), coumarins, flavonoids, stil-
benes, tannins, lignansand ligning¥. Phenalicswith only
few hydroxyl groupsarefound to besolublein ether,
chloroform, ethyl acetate, methanol, and ethanol ™.

Theresults suggested that extraction by methanol
gavethe highest phenolic content as compared to the
other solventsthus proving methanol to beasuitable
solvent for the extraction of phenolic compounds. The
reason could bethat methanol hastheability toinhibit
thereaction of polyphenol oxidasethat causesthe oxi-
dation of phenolicsand also evaporateswith ease as
compared to other solvents*Y. Therefore, theresults
showed that different extracting solventsinfluenced dif-
ferent yiedsof TPC.

Inastudy doneby Li et al., 201214, thetotal phe-
nolic content in the ethanol -sol uble acidic components
(ESAC) fromthefruiting bodiesof G atrumwasfound
to be75.80+5.67 mg/g ESAC, which could have been
related to theantioxidant activity of themushroom.

DPPH freeradical scavenging activity assay

TABLE 2 showsthe % inhibition of DPPH radi-
cals by the four extracts. Results clearly show that
among thefour extracts, methanol extract hasthehigh-
est % scavenging activity for al the concentrations (125,
250, 500, 1000 pg/ml) followed by methanol: ethyl ac-
etate, chloroform and ethyl acetate extracts. ThelC,
valueswere obtained from linear regression anaysis.
Thelower thelC,, the higher the antioxidant power.
Thelowest IC_ was shown by the methanol extract
(142.84+71.84 pg/ml) thus having the highest antioxi-
dant activity. Theremaining extractshad higher IC_
values as compared to methanol. Their IC_ valuesin
the increasing order are: Methanol: ethyl acetate
(163.14+3.45 pg/ml), chloroform (197.02+0.96 pg/ml)
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TABLE 2: % inhibition of DPPH (1%) by theextracts

Concentration

% inhibition of DPPH (1%)

(ng/ ml) M ethanol Ethyl acetate Chloroform M ethanol:ethyl acetate
125 48.64+4.18% 22.46+0.84% 33.52+0.04% 44.52+0.68%
250 66.971+6.97% 48.21+0.85% 55.5+3.54% 60.00+1.41%
500 86.435+4.56% 68.75+0.52% 80.28+1.77% 83.14+1.55%
1000 91.69+2.25% 86.68+0.95% 89.73+0.42% 90.43+1.57%

and ethyl acetate (285.81+7.45 pug/ml). Ascorbic acid
wasused asreference asaradical scavenger. ThelC,
of ascorbic acid wasfound to be 139.76+0.16 pg/ml
whichwasthelowest amongst all the extracts. Signifi-
cant difference (p<0.01) betweenthe | C, vauesof the
ethyl acetate and chloroform extract, ethyl acetateand
methanol: ethyl acetate, chloroform and methanol: ethyl
acetate extract was observed.

Theresults showed that the methanol extract had
the highest % scavenging activity at all the concentra-
tions (125, 250, 500, 1000 pg/ml) followed by metha-
nol: ethyl acetate, chloroform and ethyl acetate extracts.
Thelowest IC_ was observed inthe methanol extract
(142.84+71.84 pug/ml) thus having the highest antioxi-
dant activity.

When theseresultswere compared to the results
obtained by other reports, it wasfound that the above
obtained resultsgave abetter scavenging activity when
compared to other reports. In one study doneby Mau
etal.,in 2005, the methanalic extract from G tsugae
showed DPPH* scavenging activity of 88.4% at 5 mg/
ml which is lower than the results obtained from
methanolic extract of Glucidum; which showed DPPH*
scavenging activity of 91.69% at 1 mg/ml. In another
study done by Mau et al., in 2005, the DPPH* scav-
enging effect of fruiting body methanol extract of
Ganoder ma lucidumwas about 45% at aconcentra-
tion of 500 pg/ml. whereas the results obtained in the
present study was much higher for the500 pg/ml fruit-
ing body methanol extract and wasfound to be 86.435%
thus proving Glucidumto beapotent antioxidant.

Also, in astudy done by Chen et al., in 20084,
the purified polysaccharidesfrom thedried fruiting bod-
ies of G atrum scavenged 76.9% of the DPPH free
radicasat adoseof 1 mg/ml. The scavenging activity
of methanolicextractsfrom G tsugaeexhibited 42 and
75% radica scavenging activity at aconcentration of
200 and 500 ppm, respectively*®. In astudy done by
Helenoet al., (2012)1, the phenolic extract of thefruit-
ing body of G lucidumgave high DPPH* scavenging
activity (EC,,0.14 mg/ml).

Methanol thus proved to be abetter solvent prob-
ably because it could dissolve phenols, flavonoids,
triterpenoids and glycosides. Thisshowsthat the ex-
tracting solventsarelikdy to i nfluence measurement of
antioxidant activitiesof theextracts.

ABT Sfreeradical scavenging activity assay

TABLE 3showsthe%inhibitionof ABTSradicads
by thefour extracts. Resultsclearly show that among
thefour extracts, methanol extract hasthe highest %
scavenging activity for dl the concentrations (125, 250,
500, 1000 pg/ml) followed by methanol: ethyl acetate,
chloroform and ethyl acetateextracts. ThelC,_ vaues
wereobtaned fromlinear regressonanaysis Thelower
thelC_, thehigher the antioxidant power. Thelowest
IC,, wasshown by themethanol extract (223.666+1.87
ng/ml) thus having the highest antioxidant activity. The
remaining extractshad higher IC,  va uesas compared
to methanol. Their IC, valuesintheincreasing order
are: Methanol: ethyl acetate (225.78+9.19 pg/ml), chlo-
roform (234.32+£12.58 pg/ml) and ethyl acetate

TABLE 3: % inhibition of ABTS(1%) by theextracts

Concentration

% inhibition of ABTS

(ng/ ml) M ethanol Ethyl acetate Chloroform Methanol:ethyl acetate
125 34.44+1.19% 30.34+0.03% 33.9+2.83% 34.25+0.35%
250 48.75+0.21% 44.56+4.3% 47.73+0.62% 48.06+0.06%
500 76.32+4.7% 70.00+1.41% 71.27+1.03% 73.944+2.74%
1000 96.72+0.38% 92.00+2.83% 94.04+2.88% 96.30+2.62%
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(260.58+16.54pg/ml). The IC_ for standard (BHT) was
found tobe 124.26+0.37 pg/ml. No significant differ-
encesinABTSe+ scavenging potential could be deter-
mined among thelC, valuesof theextracts,

TheABTS method isbased on theability of anti-
oxidantsto quenchthelong-lived ABTSradica cation,
ablue/green chromophorewith characteristic absorp-
tionat 734 nm. TheABTSradical cationisgenerated
by the oxidation of ABTS'* with potassium persulfate,
itsreductioninthe presence of hydrogen-donating an-
tioxidantsis measured spectrophotometrically at 734
nm. Theabsorbancewas awaysfoundto decreasewith
theincreasein the concentrationsof the extract.

All thetested extractsof G lucidumexhibited ef-
fectual radical cation scavenging activity. Theresults
showed that the methanol extract had the highest %
scavenging activity at al the concentrations (125, 250,
500, 1000 pg/ml) followed by methanol: ethyl acetate,
chloroform and ethyl acetate extracts. Thelowest IC_
was observed inthe methanol extract (223.666+1.87
pg/ml) thus having the highest antioxidant activity.

Methanol thusproved to be abetter solvent prob-
ably because it could dissolve phenols, flavonoids,
triterpenoids and glycosides. Thisshowsthat the ex-
tracting solventsarelikdy to influence measurement of
antioxidant activitiesof theextracts.

In one study, the crude exopolysaccharide extract
of thefruiting bodies of G lucidum showed high anti-
oxidant activity whichindicated thebeneficid effectsof
mushroom polysaccharidesasantioxidants. TheABTS
scavenging activity of the crude exopolysaccharidewas
found to be (63.75+2.47 %),

Determination of ferricreducing antioxidant power
(FRAP)

TABLE 4 showsthereducing ability of thefour
extractsexpressed in pg of ascorbic acid equivalents
(AAE)/ml of extract. All theextractsof Glucidumat
different concentrations exhibited strong antioxidant
activity. All valuesincreased with theincreasing con-
centrations (125, 250, 500, 1000 pg/ml) of every ex-
tract. Thereducing ability of theethyl acetate extract
wasfound to bethehighest (121.075, 354.375, 645.3,
1120.25 ng AAE/ml of extract) among all the extracts
followed by Methanol: ethyl acetate (42.275, 115.45,
216.15, 605.15 pg AAE/ml of extract), methanol
(31.75, 110.45, 291.875, 497.8095 ug AAE/ml of
extract) and chloroform extract (31.325, 76.5, 220.25,
431.008 pg AAE/ml of extract). Thus the
phytoconstituents present in G lucidumact as strong
reducing agentsand hence strong antioxidants. Signifi-
cant differencewas observedin al the concentrations

TABLE 4: Ferricreducing antioxidant power of thefour extracts

Concentration

FRAP (ug AAE/ml of extract)

(ng/ ml) M ethanol Ethyl acetate Chloroform Methanol: ethyl acetate
125 31.75+16 .41 121.075+77.26 31.325+12.29 42.275+50.68
250 110.45+7.03 354.375+187.67 76.5+9.62 115.45+95.05
500 291.875+49.56 645.3+321.83 220.25+26.14 216.15+235.39
1000 497.8095+57.73 1120.25+529.14 431.008+68.74 605.15+118.82

between themethanol and ethyl acetateextract (p<0.03
and p<0.05). Also significant difference was observed
inall the concentrations between the ethyl acetateand
chloroform extracts (p<0.01 and p<0.03) andindl the
concentrations between the ethyl acetate and metha-
nol: ethyl acetate extracts (p<0.05).

Inthe FRAP method, the presence of reductants
such asantioxidant substancesin theantioxidant samples
causesthereduction of the Fe*/ferricyanide complex
to theferrousform. Therefore, Fe* can bemonitored
by measuring the absorbance at 593 nm. FRAP mea
surestheoverall antioxidant activity or reducing poten-
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tial, asan indication of host’s total capacity to with-
stand freeradical stress*e.

All theextractsof Glucidumat different concen-
trationsexhibited strong antioxidant activity. All values
increased with theincreasing concentrations (125, 250,
500, 1000 pg/ml) of every extract. The reducing ability
of the ethyl acetate extract wasfound to bethe highest
among all theextractsfollowed by Methanol: ethyl ac-
etate, methanol and chloroform extract. Thus the
phytoconstituents present in G. lucidumact as strong
reducing agentsand hence strong antioxidants.

Inone study, when different extractsof G lucidum
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weretested for antioxidant activity by the FRAP (Fer-
ricreducing ability of plasma) assay, thereducing abil-
ity of dichloromethane extract was observed the high-
est, followed by aqueous, methanol, ethyl acetateand
hexane extracts?.

In astudy done by Li et al., 201212 the FRAP
va ueof theethanol-sol ubleacidic components (ESAC)
from thefruiting bodies of G. atrumwasfoundto be
0.031+0.0021 mmol/g which proved the reducing
power of themushroom.

Correlation between total phenolic content and
antioxidant activity

Thetotal phenolic content of each extract was cor-
related with the antioxidant activity. The correlations
arerepresented in TABLE 5. Thetotal phenolic con-
tent of each extract was correl ated with theantioxidant
activity. Correlationsbetweenthe TPC vs DPPH (r’=
0.838,0.91, 0.765, 0.826), TPCvsABTS (r>=0.978,
0.970, 0.929, 0.936), TPCvs FRAP (r>=0.993, 0.997,
0.986, 0.978) wasfound. The correlation of TPC vs
FRAP wasfoundto bethe strongest.

The phenolic derivativescompoundsarethevital
antioxidantswhich exhibit scavenging efiiciency on the
freeradicals; reactive oxygen specieswhich are nu-
merous and widely distributed in the plant kingdom.
Recent studieshave shown that many dietary polyphe-
nolic constituents derived from plantsare more effec-
tiveantioxidantsinvitro than vitaminsE or C, and thus
might contributesignificantly tothe protectiveeffectsin
vivo. Theantioxidativeeffect of phenolicsisduetoradi-
cal scavenging activity, reducing activity, and anindi-
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rect effect arising from chelation of prooxidant metal
iong™. Hence Correl ations between the TPC and an-
tioxidant assays were conducted. The correlation of
TPC vsFRAP wasfound to be the strongest.

Resultsrevealed that thereisastrong and signifi-
cant positive correlation between TPC and dl theanti-
oxidant assaysfor every extract. Thisshowed that as
the concentration of phenolsincreased inthe extracts,
theantioxidant activity also increased, thussuggesting
that the phenolscould bethemgor antioxidants present
in G lucidumthat areresponsiblefor itshighinvitro
antioxidant activity.

Inthestudy doneby Li et al.,in 20121*3, the phe-
nolic content of the ethanol-sol uble acidic components
(ESAC) fromthefruiting bodiesof G atrumwasfound
to becorrelated to the antioxidant activity of ESAC.

Many more studies have been done with other
plantswherethetota phenolic content hasbeen corre-
lated with theantioxidant activity of the compound.

In a study done by Rawat et al., in 201118, the
total phenolic content of Myrica esculenta wasfound
tobepositivey correlated with itsantioxidant activity.

In another study done on Ranunculus marginatus
by Kayaet al., in 20101*9, proved apositive correla
tion between thetota phenolic content of the extracts
andtheir antioxidant activity.

Also the study conducted by Sreeramulu and
Raghunath in 2010 on certain roots, tubersand veg-
etables showed that the antioxidant activity of these
plantswas correl ated with their total phenolic content,
thusproving that the phenol s could beresponsiblefor
theantioxidant activitiesof theseplants.

TABLE5: Correlation between total phenolic content and antioxidant activities

r2valuesfor different extracts

Correlation

M ethanol Ethyl acetate Chloroform Methanol: ethyl acetate
TPC vs DPPH 0.838 0.914 0.765 0.826
TPCVsABTS 0.978 0.970 0.929 0.936
TPC vs FRAP 0.993 0.997 0.986 0.978
cular diseases, neurodegenerativediseases, rheumatoid
CONCLUSION arthritis, atherosclerosis, hypertensonand AIDS are

A magjor concernthesedaysarefreeradicaswhich
are produced inthe body by the process of oxidation
by normal cellular mechanismsor derived from exter-
na sources. Many diseases such ascancer, cardiovas-

believed to be related to production of excessive
amounts of ROSin the body. Freeradicalshavealso
been known to cause oxidative rancidity infoodsrich
inlipids. Antioxidantsare moleculeswhich can protect
the body from freeradicals so that the vital molecules
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(DNA, lipidsand proteins) are not damaged. Inthelast
few yearsthe focus has been on the use of natural and
safer antioxi dantsbecausethe syntheti cantioxidantshave
been found to be unsafe. Thusthe antioxidant activity
of G lucidumwasdescribed in thisstudy.

Phenolic compounds areimportant secondary me-
taboliteswidey found in plantswhich have been found
to possess strong antioxidant activity. Thusan attempt
was madeto study the relationship between the total
phenolic content and antioxidant activity of themush-
room.

From this study it could be concluded that the
methanol extract wasfound to havethehighest yield
and was also found to extract the maximum
phytoconstituents being apolar solvent. Thisproved
methanol to be an appropriate solvent for extraction.
Theextractsof G lucidum showed strong antioxidant
activity thus proving it to be a potent antioxidant. A
positive correl ation between the antioxidant activity and
phenolic content could bethereasonfor it’s high anti-
oxidant activity. However, further studiesare needed
for theisolation and identification of individud phenalic
compoundsand asoinvivo studiesareneeded for the
better understanding of their mechanism of actionto
scavengethefreeradicals. Further studiescould aso
bedonetoisolate and purify the extractsto determine
the components responsiblefor the activity of these
extracts. Thisstudy suggeststhat G lucidumcould play
avital roleinreducing the oxidative stressand could
a0 help to prevent certain neurodegenerative diseases.
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