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Antioxidant and Antimicrobial Activity of Rhizome of Curcuma aromatica And
Curcuma Zeodaria, Leaves of Abutilon Indicum.
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To compare the antimicrobial and antioxidant activity of the curcuma aromatica, curcuma Zeodaria, and
Abutilon indicum leaves. Antimicrobial activity was carried out by Minimum inhibitory concentration method and
antioxidant studies were carried out by DPPH, Nitric oxide method, and reducing power method. The hydro ethanolic
extract of Curcuma Zeodaria and Curcuma Aromatica rhizomes were found to have potent antimicrobial activity against
Bacillus cereus at 1000 pg/ml and showed moderate activity against Klebselia pneumonia and Candida albicans. All other
extract did not show antimicrobial activity against any of the selected microorganism. In the case of MIC, hydro ethanolic
extract of Curcuma aromatica inhibited Bacillus cereus at 15.625 pg/ml, Klebselia pneumonia was inhibited at 62.5 pug/ml
and Candida albicans at125 pg/ml. Hydro ethanolic extract of curcuma Zeodaria inhibited Bacillus cereus at 31.25 pg/ml
where as Klebselia pneumonia and Candida albicans were inhibited at 125 pg/ml. both hot and cold maceration product of
hydro ethanolic extract of Curcuma aromatica rhizome showed potent antioxidant activity. All other extracts showed
moderate to poor antioxidant activity. In the Nitric oxide method Curcuma aromatica rhizome extract showed moderate
antioxidant activity for hot and cold hydroethanolic extract. All other extracts nearly failed to inhibit nitric oxide radical
production. In reducing power method, among the nine extracts, hydro ethanolic extract prepared by hot maceration
process of Curcuma aromatica showed highest antioxidant activity. All other extracts showed moderate to poor reducing
activity. In total antioxidant capacity by phosphomolybdenum method, 50 % hydro ethanolic extract prepared by both hot
and cold maceration process of Curcuma aromatica showed moderate antioxidant activity. All other extracts showed
moderate to poor activity in mM equivalent of Ascorbic acid. While comparing the antioxidant activity, curcuma Zeodaria
and curcuma aromatica found to possess potent antimicrobial activity, where as curcuma aromatica rhizomes found to
possess potent antioxidant activity.
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INTRODUCTION
The free radical mediated damage may play in

pathophysiology of atherosclerosis, including
diabetes, hypercholesterimia, renal failure,

many disorders, in particular CHD, diabetes and
cancer. Free radicals are atoms or molecules that
have one or more unpaired electrons in their
atomic structures and are therefore highly
reactive. Oxygen is the most ubiquitous of all
biologically important chemicals species and is a
major source of reactive oxygen species (ROS).
It has been estimated that up to 5 % of inhaled
oxygen becomes an active oxygen species.
Oxidative stress results from an imbalance
between the oxidant production and antioxidant
defenses. Increased oxidative stress is associated
with many of the risk factors implicated in the
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aging, hypertension and smoking. ROS include
the superoxide anion (O;), hydrogen peroxide
(H20,), the hydroxyl radical (OH-), the
peroxynitrite (OONO) radical. In its more
severe form, the redox imbalance may result in
cell death following wide spread macro
molecule oxidation, while more subtle changes
appear to play a role in modulating a range of
signal transduction pathways. All the molecules
are potential targets for ROS ( Proteins, lipids
and DNA) but because of their ubiquitous
distribution within cell membranes and their
propensity to contain double bond, unsaturated
lipid are often targeted “ (Stephens JW et.al,
2009).

To protect the cells and organ systems of the
body against reactive oxygen species, the human
body has evolved a highly complex antioxidant
protection system. It actually involves a variety
of compounds, endogenous and exogenous, that
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Tahle 1. Antimicrobial activity of Curcuma Aromatic thizomes by oup- plae method

Zone of inhibition it min
Curcuma aromatica thizome
Hyrdro ethanolic Hyrdroethanolic Soaeous extract Solvernt Standard diug
Test Organisms extract extract prepared by prepared by (DIE
prepared by hot cold maceration petcolation process
maceration process process (pgiml)
(pg/md)
1000 | 500 | 250 ) 1000 ) 500 | 250 | 1000 | 500 [ 250
Crratn positive Tetracycline 25
Bacteria peiml
Bacillus cereus 18 16 13 20 12 15 04 oo 0o 0o 25
Staphylococous 05 I oo 06 04 ] oo 0o 0o 0o 35
aureus
Grram fiegative
bacteria.
Escherichia coli oo oo oo oo oo oo oo oo oo on 20
Klebzelia 0& 04 oo o7 05 | g oo oo oo 19
Prieumornia Amphotericin-B
Lipgiml
Fungi
03 0o oo 04 oo oo oo oo ] 0o 11
Candida albicans
0o ] oo 0o oo oo oo oo oo 0o 0
Aspergillus niger
function interactively and synergically to India. The Medias which we used for the
neutralize free radicals.’ (Zheng J etal, antimicrobial studies were purchased from Hi
2008).Present scenario is showing the Media, and microorganism from Pune, and all

replacement of synthetic agents with herbals in
nearly all filed of medicine. Antimicrobial and
antifungal agents are also a part of this. The
demand of natural food additives is increasing
day and day. So herbs and species can be a
better option for the replacement of synthetic
antimicrobial agents. In general herbs
containing essential oil, high flavonol and
phenol content may  possess  strong
antimicrobial properties® ‘Nambisan B et.al
2005). This paper deals with the antimicrobial
and antioxidant activity of the rhizome of
curcuma aromatica and abutilon indicum
leaves.

MATERIALS AND METHODS

The Rhizome of Curcuma aromatica, Curcuma
Zeodaria, and leaves of Abutilon indicum were
purchased from PSS Herbs, Pvt, Ltd, Kerala,
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other chemicals used were of analytical grade.
Antimicrobial activity of the selected medicinal
plants were performed by cup plate method and
Minimum Inhibitory concentration method
(Nambisan B et.al 2005)

In vitro antioxidant studies

A number of different methods may be
necessary to adequately assess in vitro
antioxidant activity of a specific compounds or
antioxidant capacity of the biological fluids.
Hence all the extracts were tested of in vitro
antioxidant activities using several standard
methods. In all these methods, the absorbance
was measured against the corresponding blank
solution and 1C50 values were determined. I1C
50 IS the concentration of the sample required to
scavenge 50 % of free radicals was calculated.
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Tahle 2. fotimicroblal activity of Caroamma Zeodaria rhisomes by cup- plate method

Zone of imhibition m non

Curmima aroraatica rhisoime

) Hydro ethanolic Hydroethanolic Aquecas extract Solvent Standard dmg

Test Orzanisims extract extract prepared by prepared by [DBISC

prepared by hot cold maceration percolation process

maceration process [pziml)

process [pziml)

100 | 500 | 250 100 | 500 250 1000 | 500 250

1] 1]
(ratn positive Tetraryeline 25
Bacteria piml
Bacilhis cerens 21 12 la 22 20 18 oo oo oo oo 25
Staphylococos oo oo oo ao oo oo oa oo oo oo 35
AATenls
Gram negzative
bacteria.
Escherichia ol oo oo oo ao oo oo oo oo ao oo 20
Elebseha 10 o (] 10 o= 04 oo oo nn} oo 12
Frenmonia Amphotericin-HF

15p=iml
Fongz
Candida albicans oz o7 04 oz o= 05 oo oo nn} oo 11
Aspergilhs pizey oo oo (]n] oo ]u} oo oo oo aln} oo (]
Table 3. Antimicrobial activity of Abtilon indicum leaves by cup- plate method
Zone of inhihition it min
Curcuma aromatica thizome

Hrrdro ethanolic Hryrdroethanolic Aoueous extract Solvent Standard drag
Test Drgatisms extract extract prepared by prepared (DA

prepated by hot cold maceration percolation process

tnaceration process [pgiml)

process (pgml)

10 [ 500 (250 | 100 | 500 [ 230 100 | 500 [ 230

1] 1]
Gratn positive Tetracycline 25
Bacteria Wil
Bacilluz cereus an oo on oo nn nn oo oo oo 1] 25
Staphylococcus an oo o0 oo o0 o0 oo oo oo o0 35
aureus
Grratn nie gative
bacteria,
Ezchetichia coli an oo o0 oo 1] no oo oo oo oo 20
Klebzelia an oo o0 oo on on oo oo oo o0 19
Prieumonia Amphotericin-B

Lipziml

Fungi
Candida albicans an 1] on oo nn nn oo ] ] on 11
Sepergillue piger [ 00 0o o0 1] on on 0o 0o 0o o0 0z
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Tahle 4. MMitdtwam Inhibitory Concerdration of Cutcuna Aromatica, Curcuta Zeodatia thizomes atd Alnatilon indicum

leaves
Mlitusroam [nbabitory Concentration i pgfml
Curcuma Aromatica rhizome Curcuma Zeodaria rhizome Abutilon mdicum leaves
Hordto Hyrdeo Zuopeons Hordto Hydro Acpecus | Hydeo Hydro Aoeous
Test ethatiolic ethatiolic extract ethatiolic ethatiolic extract ethatinlic ethatinlic extract
Organisms extract extract prepared extract extract prepared extract extract prepatred
prepated | prepared | by prepated | prepared | by prepated | prepared | by
b hot by cold percolaion | by hot by cold percolaion | by hot by cold petcolaion
maceration | maceration | process maceration | maceration | process maceration | maceration | process
process process process process process process
Gratn positive
Bacteria
Bacillus cereus 3125 15625 =1000 3125 3125 =1000 =1000 =1000 =1000
Staphylococcus |  =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000
alureus
Gtath ne gative
bactetia,
Escherichia =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000
coli
Klebselia 6.5 625 =1000 125 125 =1000 =1000 =1000 =1000
Prneumotia
Fungi
Candida 125 125 =1000 125 125 =1000 =1000 =1000 =1000
albicats
Aspergillus =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000 =1000
Tuger

Table 5. In vitro antioxdant activity of Curcuma Aromatica, Curcuma Zeodatia thizommes and Abotilon indicum leaves

Plant Extracts DFPH method Mitric Dxide Reducing power | Total anticxdant
IZ sn methiod [ pefml) capacity (b
( ngfml) IC 30  pgfnd) eqquivalent of
Agrorhic acid
Cutcuma 50 % Hot EtOH 34525 372 ATE 303 3TTH 065 1072453 923
arotratica 50% cold EtOH 3593+£2.105 33916203 233241003 BYA£2.02
thizotme Aaeous extract T12.7£2 66 =1000 099041014 T21.12£3 47
50 % Hot EtOH 22T EL4 BT S =1000 272640 Daa 283 £3.00
50% cold EtOH 030+16.35 =1000 252540 023 230.2+1 32
Cutcuma Zeodatia | Acueous extract AT 135 =1000 0.575H1 034 872.53+582
Fhizome
50 % Hot EtOH 156.95£7.07 T8 63£203 228040 058 231443 69
Abutilon indicm 50% cold FtOH 219,243 80 A3 70205 220840 061 258642 71
Leaves Zepieous extract 738 56+£12.78 =1000 032440016 9783447 45
Standards
Ageothic acid f.0+1.0 - 3.51+£0.0007
Futin 11.754) .48 24T+ 154
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The percentage inhibition was calculated by
using the following formula.

Radical OD control — OD Sample
SCAVENQING = -mm-mmmmmmmmmmmmmmmmmeeee- X 100
activity (%) OD control

Antioxidant activities of the selected medicinal
plants were carried out by Diphenyl picryl
Hydrazyl (DPPH) radical scavenging method.
(Sanvarinda Y et.al, 2008) Nitric oxide radical
inhibition activity > (Nanjan MJ et.al 2007)
Reducing power assay ® ’ (Arora S, et.al, 2007,
Zhao M et.al 2007) Total antioxidant capacity ®
(Singab A.N.B et.al 2006)

RESULT AND DISCUSSIONS

Dried curcuma aromatica rhizome, curcuma
Zeodaria and abutilon indicum leaves were
powdered and macerated separately with 50 %
ethanol by hot maceration, cold maceration and
aqueous extract prepared by percolation.
Qualitative phyto chemical analysis of curcuma
aromatica rhizome showed the presence of the
constituents including alkaloids, flavonoids and
Bacillus cereus but were nearly inactive against
gram negative bacterial and fungal strains tested
where as aqueous extract was found to be
inactive against the entire microorganism tested.
Hydroethanolic extract of Curcuma Zeodaria
showed potent antibacterial activity against
Bacillus cereus and moderate activity against
Klebsiella pneumonia and Candida albicans but
had poor activity against the other strains tested.
The results are tabulated in the Table.2. None of
the extract of Abutilon indicum showed
antimicrobial activity against any of the
microbial strain tested. The results are tabulated
in the table.3. MIC for the extract was done using
the serial dilution method. Hydro ethanolic
extract of both the rhizome showed IC against
Bacillus cereus in the range of 15.625 p to 31.25
pg/ml. The results were tabulated in table.4.

In vitro antioxidant activity were carried out to
evaluate the antioxidant potency of different
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tannins in 50 % hydro ethanolic extract both in
hot and cold where as alkaloids and flavonoids
in aqueous extract, Curcuma Zeodaria rhizome
showed the presence of the alkaloids in 50 %
hydro ethanolic extract both in hot and cold.
Abutilon indicum leaves showed the presence of
the constituents including alkaloids, flavonoids,
and steroids in 50 % hydro ethanolic extract
both in hot and cold where as flavonoids were
present in aqueous extract. 50 % hydro ethanolic
extract prepared by hot and cold preparation of
Curcuma aromatica showed to have high phenol
content and flavonol content compared to
Curcuma Zeodaria and Abutilon indicum leaves.
50 % hydro ethanolic extract prepared by both
hot and cold maceration process of Curcuma
aromatica, Curcuma Zeodaria and Abutilon
indicum leaves were investigated for their
antimicrobial activity against the gram positive
bacteria such as Bacillus cereus, Staphylococcus
aureus and gram negative bacteria such as
Escherichia coli, Klebselia pneumonia and
fungal strains such as Candida albicans and
Aspergillus niger.Among all the extracts tested
for Curcuma aromatica hydro ethanolic extract
at 1000g/ml showed good activity against

Curcuma aromatica, Curcuma Zeodaria and
Abutilon indicum leaves.Among the nine
extracts tested by DPPH method, 50 % hydro
ethanolic extract prepared by hot and cold
maceration of Curcuma aromatica showed
potent antioxidant activity with IC 5o 37.45+2.5
pg/ml and 35.93 + 2.105 pg/ml respectively and
50 % hydro ethanolic extract prepared by hot
maceration process of Abutilon indicum leaves
shown to have moderate antioxidant activity
with IC 5o value of 156.95+ 7.07 pg/ml. The
other extracts showed moderate to poor
antioxidant activity with a wide range of 219
pg/ml to 738 pg/ml when compared to standard
Ascorbic acid and rutin.Among the extracts

tested for Nitric oxide radical scavenging
activity, 50 % hydro ethanolic extract of
Curcuma  aromatica  showed  moderate

antioxidant activity with the IC 5, value of
372.27 = 3.23 pg/ml and 339.16 = 2.03 pg/ml
respectively. The other extracts showed poor
antioxidant activity in range of 728 pg/ml to
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>1000 pg/ml when compared to standard
rutin,Among all the extracts tested for the
reducing power, the hydro ethanolic extract of
curcuma aromatica was found to have highest
reducing power (3.717 0.065 pg/ml) when
compared to standard Ascorbic acid (3.51 +
0.0007 pg/ml). The other hydro ethanolic extract
showed moderate reducing power ranging from
(2.289 £ 0.061 pg/ml). Aqueous extract had very
poor reducing power. Among all the nine extracts
tested for the estimation of total antioxidant
capacity (TAC), the hydro ethanolic extract
prepared by cold maceration process showed
good antioxidant  activity which has more
prominent in case of Curcuma aromatica and
hydroethanolic extract prepared by hot
maceration process of Curcuma aromatica. All
other extracts showed antioxidant capacity in the
range of 230.2+ 1.32 mM equivalent to Ascorbic
acid to 978.34 £7.45 mM equivalent of Ascorbic
acid

CONCLUSION

Among the extracts tested the hydro ethanolic
extract of Curcuma Zeodaria and Curcuma
Aromatica rhizomes were found to have potent
antimicrobial activity against selected strains of
microorganism Only in DPPH method, hydro
ethanolic extract showed the potent antioxidant
activity but not in any other antioxidant method.

Based on the observations that has been found
out the rhizomes of Curcuma aromatic and
Curcuma Zeodaria and the leaves of Abutilon

indicum do not have the expected anti microbial
and antioxidant capacity. Because of that it may
have a very less therapeutic value for various
diseases because of its poor antioxidant
activities.
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