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ABSTRACT

The present study was aimed an investigation of phenol content, radical scavenging activity by DPPH method
and to assess curcumin content of rhizomes in both the curcuma speciesto establish its potential as atherapeutic
agent. The ethanolic fraction of Curcuma longa gave the highest yield of crude extract (3.35gm) and demon-
strated highest free radical scavenging activity i.e. 74.61+0.02% due to presence of high amount of curcumin and
phenolic content. In comparison to C.longa, C.aromatica showed moderate to poor antioxidant activity in com-
pared to Ascorbic acid, DPPH free scavenging assay and IC, value. The resultsindicate the use of C.longa asa
source of an antioxidant while C.aromatica mat be used in food and cosmetic industries rather than pharmaceu-

tical industries.

INTRODUCTION

Thegenuscurcumabe ongstofamily Zingeberacese
and includes species C.longa and C.aromaticawhich
areof highmedicina importance. C.longa, commonly
known asturmeric, hasbeen used asaromaticingredi-
ent for cooking. Curcumin extracted from C.longarhi-
zomeisan anti-inflammatory agent! and has anti-car-
cinogenic properties?. C.aromatica, aclosdly related
gpeciesof C.longaa so contain curcumin, rhizome pow-
der of thisspeciesisof high caoricvalueandused asa
substitute for baby food®. Cucuminoidsexhibit free
radical scavenging properties, antioxidant activity!*+”
and act asinhibitorsof humanimmunedeficiency virus
type (HIV-1) intergrase’®l.

Recent datasuggest that curcumin and other anti-
oxidant productsfrom the rhizome of turmeric may be
useful in the prevention or treatment of some agere-
|ated degenerative processes®. Theobjectiveof this
sudy wasto eva uatetheantioxidant activity inrhizomes
of C.longaand C.aromaticain relation to curcumin
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and phenol content by using DPPH method.
MATERIALSAND METHODS

Plant materials

Therhizomesusedin thisstudy were collected from
Korgput digtrict of Orissainthemonth of Dec-Jan 2010
and authenticated by Prof. R.N. Padhy, Department of
Botany, B.J.B. Autonomous College, Bhubaneswar,
Orissa. Thevoucher specimen (Number K046, K047)
was deposited in the departmental herbariumfor fur-
ther references. Fresh rhizomeswererinsed with clean
water to makeit dust and debrisfree. Therhizomes
were shadedried for aperiod of 4 weeks after which
they werefindy powdered.

Preparation of crudeextracts

Thedried and powered C.longa and C.aromatica
rhizomes (100g) wereextracted successively with wa
ter, methanol and ethanol for 2 days using asoxhlet
apparatus. The supernatantswere filtered through a
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nylon mesh and evaporated in vacuum evaporator to
obtain the respective extracts and finally stored in
vacuum desi ccatorsuntil use.

Estimation of total phenol content

Thetotal phenolic content of plant extractswere
determined by using Folin-Ciocal teu Spectrophotomet-
ric method according to the method described™ Read-
ing sampleson aUV-visspectrophotometer at 650 nm.
Resultswereexpressed ascatechol equivaents (ug/mg).

Estimation of curcumin

Freshrhizomeswere cleaned and dicedinto small
pieces and air dried for two days. The samples were
further driedinahot-air ovenat 50°C for 24hr and then
groundinto powder. Total curcumin content wascalcu-
lated using astandard curve. Analysisof each sample
wascarried out intriplicate. Standard sol ution waspre-
pared according to themethod off*Y Standard curcumin
(2.00mg) wasaccurately weighed and transferred to a
5ml volumetricflask. Digtilled ethanol was added and
adjusted toafina concentration of 400ug/ml. from this
solution, concentrations of 0.4, 0.8, 1.6, 2.0, 2.4, 3.2
and 4.0ug/ml were prepared and used for preparation of
thecdibration curvefor preparing the samplesolution
from turmeric powder, the (100.00mg) of each sample
was separatdy transferred to a10ml volumetric flask,
adjusted to 30ug/ml and measured at 420nm.

Assay for DPPH radical scavenging activity

Plant extraction

Themodified extraction method oft*? wasused with
onegram of fresh rhizomeground using pestleand mor-
tar with liquid nitrogen and then 10ml of 95%didtillable
ethanol wasadded before centrifuging at 6000rpm for
10min. finally, the clear sample was filtered using
Whatman No.4 filter paper and kept in acapped bottle
at -20°C until used for antioxidant activity assay.

DPPH radical scavenging activity

Theeva uation of radical scavenging activity (anti-
oxidant activity) was conducted by the method of*l
with modifications. A stock solution of the sample
(100mg/ml) wasdiluted for five concentrations. The
portion of samplesolution (0.5ml) wasmixed with 3.0ml
of 0.1mM 1,1-diphenyl-2-picrylhydrazyl (DPPH, in
95% ditillable ethanol) and al owed to stand at room
temperaturefor 20min under light protection. The ab-
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sorbance (A) was measured at 517nm. The scaveng-
ing activity of the samplescorresponded totheintensity
of quenching DPPH. Theresultswere expressed asa
percentage of inhibition. Ethanol wasused asthe con-
trol and theresultswere compared withtheactivity of a
known antioxidant, ascorbic acid (Equation 1).
% inhibition = (1-(A ./ Ay ¥100(1)
WhereAmple: Absorbance of sample with DPPH; A
sorbance of control with DPPH

Inthe DPPH test, antioxidantsweretypicaly char-
acterized by their EC,, value (effective concentration
of samplerequired to scavenge 50% DPPH radicals).
Theresultswere obtained by linear regresson analysis
of thedose response curve plotted using % inhibition
and concentration.
Satistical analysis

Experimental resultsarerepresented asmeantSE
(Standard error of Mean). Student’s t-test was used
for theevaluation of data. The co-relation valuewas

determined between phenol content and antioxidant
activity (%) of C.longaand C.aromatica.

=Ab-

blank —

RESULTSAND DISCUSSION

Initially crude extracts were obtained by extrac-
tions with solvent of increasing polarity, viz. water,
methanol and ethanol. The amounts of extracts are
1.90gm, 2.45gm and 3.35gm in Curcuma longa and
1.02gm, 1.45gm and 2.56gm in Curcuma aromatica.
Thetotal phenolicsin the extracts were determined
spectrophotometricaly by the Folin-ciocal teu method
and theresultswere reported as Catechol equivaents
mg/g. As revealed by the data (TABLE 1), the total
phenol content of ethanol extract washigher than metha:
nol and water extractsand they wereasfollow: 215mg/
g, 158mg/g and 68mg/g in C.longa and 180mg/g,
123mg/g and 40mg/g in C.aromaticarespectively. In
the present study, theva uesof ethanolic and methanolic

TABLE 1: Yield of crude extractsand total phenol con-
tentsin C.longa and C.aromatica

Curcumalonga Curcuma aromatica

Solvent  Parts  Crude Phenol Crude Phenol
Used used  Extracts content Extracts content
(Gm) (mg/g) (gm)  (ug/ml)
Water Rhizome 1.90 68 1.02 40
Methanol Rhizome  2.45 158 1.45 123
Ethanol Rhizome 3.35 215 2.56 180
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extractswere higher than those of agueousones. Among
solventsused inthis study ethanol has showed the best
effectivenessextracting phenolic component. Ethanol
ispreferred for theextraction of antioxidant compounds
mainly becauseits|owerstoxicity4.

Curcumin content isreported to vary from one spe-
ciesto another. In the present sudy (Figure 1) wefound
that the curcumin content in C.longa showed ahigher
value i.e. 8.22(mg/100mg) in comparison to C.
aromaticawhichis6.07(mg/100mg). Severd studies
haveshownthat soil factors, including nutrientsand level
of acidity aswell asthegenusdiversity, may affect the
content of curcuminin plants.[*>¢ Similar resultsare
obtained by*” who studied variationin theactive con-
stituents of C.domestica rhizomes collected from
Nakhon Pathom, Centra Thailand, wherethey found
the highest curcumin content was 10.12% w/w. In ad-
dition,*® reported that a sampl e from the South con-
tained the highest total curcumin (8.99+0.83%w/w),
whilethelowest wasfoundinthe North (4.80+£1.83%w/
w) wherethe climateis cooler and the dry period is
longer and more pronounced.

DPPH assay has been extensively used for screen-
ing antioxidant activity becauseit can accommodate
many samplesinashort period and sensitiveenoughto
detect activeingredientsat |ow concentrations. Anti-
oxidant activity using DPPH radical scavenging assay
reported with IC_, valueis shownin the (TABLE 2)
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C.longa C.aromatica

Figurel: Curcumin contentin C.longaand C.aromatica
(mg/100mg)
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and (Figure 2). The lower the IC_; is the higher the
antioxidant activity of thecompound. IC, vaueislow-
est in ethanol extract of C.longawhichisvery closeto
ascorbicacid (Figure 3). Similar resultsare observed
in C.longa by*¥ and showed strong activity. Results of
DPPH activity of arange of concentration (20pg/ml-
200ug/ml) indicate that ethanol extract of C.longawas
the strongest radical scavenger 74.61+0.02% in com-
parison to all the solvent extracts of C.aromatica
(TABLE 2). Total curcumin content and antioxidant
activity of 67 samplesof C.longa from variousloca
tionsof Thailand were anayzed. Highest antioxidant
activity of C.longawasattributed to curcumin content
of thetest sample. Aninvitro rhizomeof C.longawas
compared with C.amada, C.aromatica and

B Ascorbic acid
@C.longa
0O C.aromatica

40 80 120 160 200
Concentration of crude extracts (Mg/ml)

% of Antioxidant activity

Figure2: Antioxidant activity (%) of C.longaand C.aromatica
in comparison toascorbicacid
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Figure3:1C, valuesof C.longaand C.aromaticain compari-
sontoascorbicacid

TABLE 2: Antioxidant activity (%) of C.longaand C.aromatica

conc. Antioxidant activity (%)
of extracts Water M ethanol Ethanol

(ng/ml) C.longa C.aromatica C.longa C.aromatica C.longa C.aromatica
40 26.15+0.01(NS) 25.38+0.02 53.07+0.04*** 34.61+0.03 67.69:£0.04 % 44.61+0.06
80 30.00+£0.03(NS) 27.69+0.08 56.92+0.06* * * 36.92+0.02 69.23+0.05%** 47.61+0.03
120 32.30+0.04*** 30.00+0.10 60.00+0.09%** 40.76+0.03 70.76:£0.04%** 50.00+0.07
160 34.61+0.03*** 32.30+0.07 61.53+0.07*** 43.07+0.02 72.304+0.03%** 53.07+0.02
200 36.92+0.02%*** 33.84+0.05 63.84+0.05%** 46.92+0.04 74.6140.02%** 55.38+0.06

Note: Mean is expressed as, mean+S.E; Means with *** mark are significant (p<0.001) and NS-Not significant
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C.zedoaric. All accessionof C.longauniformly showed
ahigh curcumin content’??, It iswell known that plant
phenolicsingenerd arehighly effectivefreeradica scav-
engers and antioxidants. We observed a correlation
between the DPPH radical scavenging activity of the
plant extractsand their phenol contentswiththesample
correlation coefficient r, 0.719 at p<0.05. Theresults
showed that theantioxidant activity inturmericwasdue
tothepresenceof totd phenol content.?! Consequently
the antioxidant activity of plant extractsare often ex-
plai ned with respect to their total curcumin content.2

CONCLUSION

Overall observationsindicatetheimpressiveanti-
oxidant activity of C.longa (ethanolic extracts) in com-
parison to C.aromatica. Theactivity could be attrib-
uted to superior reducing power, higher phenol and
curcumin content in C.longa turmeric powder is a
proven antiseptic, carminative, somachic, gppetizer and
tonic?® where as C.aromatica by its pleasant, cam-
phoraceousaromaof rhizomeisused to cure pimples,
whitening of skinand also used asablood purifieris
not used asacondiment and dueto poor antioxidant
activity yet tofind aplacein pharmaceutica industries.
However dueto presence of some superior essential
oil composition like a-pinene, B-pinene, 1,8-cineole,
linalool in comparison to C.longa hasagresat potenti-
ditiesin perfuming and pharmaceuticd industries.?
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