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ABSTRACT

The accumulation of free radicals in the body resuloxidative stress related diseases in humaeseRt era is
directed towards finding natural antioxidants ofapts origins. Present study was aimed to evaluateiiro

antioxidant activities, phytochemical constitueatsd antimicrobial activity of essential oil of Cbhina asiatica
Brong [Family Rhamnaceae]. The antioxidant potdraiad phytochemical constituents of crude aqueotraet of

leaves and stems involving DPPH, FRAP, Reducingepaas assessed. The flavonoid and phenolic cantérthe
extract were also determined using standard phyotbal reaction methods. Composition of seed ad Hreir

antimicrobial activity were also determined. Phytemical analyses revealed the presence of flavensiabonins
and total polyphenols. The total phenolic conterthe aqueous leaf extract was 12.499 mg gallid &cjuivalent/g
of extract powder in leaves & 0.867 in stem. Thaltbavonoid contents in leaves were 6.8 +0 & 2.8.1 mg

gallic acid equivalent/g of extract in stem respeagdy. The percentage inhibition of DPPH of oxidatishowed
antioxidant activity of 57% in leaves and 43% iarstcompared to those of BHT (84.6%) and gallic €8&o).

Also, the reducing potential in stem and leaves feasd significant. The total antioxidant activityeasured by
FRAP assay in leaves was 137 +4.8 and 170 #BBFe2+ in stem. Our findings provide evidence tiet crude
aqueous extract of C. asiatica is a potential seuof natural antioxidants, some pharmaceuticallypamiant

compounds in oil.
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INTRODUCTION

Colubrina asiaticaBrong. is a glabrous, scandent or sprawling shaflishamhanaceae family [1]. This species is
reported to occur in Tropical America, Southeastksia, Malesia, Tropical Australia and Polynesia tawaii),
Coastal east Africa, extreme Southeastern Indigheon Burma, Andaman and Nicobar Islands, SumAurstralia

and Hawaii[2-3]. In India the species is wide spréa littoral scrub forests, tidal forests of Odsand Ghats of
Konkan[4-5]. The plant has some economic valuef ¢emtains saponin like principle which is used s&p
substitute, can be used to prepare bowels, useddb and whiten textile kilts and garments madmi@yphlophus
heterophvllusn Samoa [6]. It can be used for food, medicireeadish poison, used as chewstick, tooth cleaners.
The fruit is used to produce a soft drink[7]. Sit§iris a harsh environmental factor that has th@meffect on plant
quantity and quality[8] (Zhu, 2002). In order tague in salt stress condition, plants developrieewvork responses

of physiological and biochemical defense mechanigimgrotect themselves against stress[9] (Sutes.,e2009).
SinceC. asiaticaoccurs in forested areas and brush along the goasis in coastal sites adjacent to ocean beach
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dunes, coastal strand tidal marshes and tidal maagswamps, it is included in the list of haloplsji®] by
Aronson (1989).

Perusal of the previous literature revealed thet tiedicinal plant is unexplored; hence, it is tiouworthwhile
that the detailed study on analysis of major chaméonstituents will add some important informatifmn the
commercial utilization of this promising medicir@ant.

EXPERIMENTAL SECTION

Plant material

Leaves stem and seeds@f asiaticawere collected in December 2011 from coastal afeaaa, India. The Plant
materials were later confirmed with taxonomist. Té&ves, stems and seeds were picked and washedvatier to
remove all unwanted plant materials and sand, dnetkr sunlight (27°C-30°C for 7 days), pulverizesihg Willys
grinder and stored in an airtight container fattiar use.

Preparation of extract

The powdered plant material (200 g) was extradbeide in distilled water (5.5 L; 27°C-30°C) on Qi Shaker,

for 48 hours. The extract was filtered using a BiggHunnel and Whatman No.1 filter paper. Thedtkrof aqueous
extract obtained was quickly frozen at -40°C aneédlfor 48 h using a freeze dryer to give a yiel@@ g of dry

extract. The resulting extract was reconstitutetth distilled water to give desired concentratiossdiin this study.

Chemicals

All chemicals were of highest purity>(99.0%). Ferric chloride, HCI, Dragendorff's reagemagnesium metal
strips, methanol, gallic acid, commercial saponivere purchased from Sigma, chloroform, H2S0O4, r~oli
Ciocalteu reagent, Na2CO3, vanillin, aluminium chle, potassium acetate, phosphate buffer, K3Fe§CN)
trichloroacetic acid (TCA), 2-thiobarbituric aci@iBA), thiocyanate (FTC), butylated hydroxyl toluef®HT), 2, 2-
diphenyl-1-picrylhydrazyl (DPPH), 2, 2'-azino-bi8- (ethylbenzthiazoline-6-sulphonic acid (ABTS), gedium
persulphate, sodium nitroprusside, hydrogen pespxdifanilic acid, glacial acetic acid, naphthigiéénediamine
dichloride, potassium metabisulphite (PMS), NADHrevall purchased from Merck.

Phytochemical screening of the plant extract

A small portion of the dry extract was used for ghg/tochemical tests for compounds which includeydnoids,
saponins with the methods of [11,12] with little difccations. Exactly 1.0 g of plant extract wassditved in10 ml
of distilled water and filtered (using Whatman Ndilter paper) About 0.2 g of the extract was diged in 2 ml of
methanol and heated. A chip of magnesium metalagdgd to the mixture followed by the addition déwa drops
of concentrated HCIl. The occurrence of a red ongeacolouration was indicative of the flavonoidsedhly
prepared 7% blood agar plate was used and wells made in it. The crude extract dissolved in 10%harol was
used to fill the wells bored in the blood agar @katTen percent methanol was used as a negativelcasile
commercial saponin solution was used as a positiverol. The plates were incubated at 35°C for 6dmplete
haemolysis of the blood around the extract wascattie of saponin.

Deter mination of total phenol

The amount of phenol in the aqueous extracC o&siaticawas determined with Folin-Ciocalteu reagent method
[13] with slight modification. 2.5 ml of 10% Foli€@iocalteu reagent and 2 ml of Na2CO3 (2% wi/v) wddea to
0.5 ml of each sample (3 replicates) of plant ettsalution (1 mg/ml). The resulting mixture wasubated at45°C
with shaking for 15 min. The absorbance of the dampras measured at 760 nm using UV/visible ligtgsults
were expressed as milligrams of Gallic acid (0+@dg¥ml) issolved in distilled water.

Estimation of total flavonoids

Aluminum chloride colorimetric method[14] was uded flavonoids determination. One millilitre (1 nmdf sample
(1 mg/ml) was mixed with 3 ml of methanol, 0.2 nfill®% aluminum chloride, 0.2 ml of 1 M potassiunetate
and 5.6 ml of distilled water and remains at roe@mperature for 30 min. The absorbance of the @actiixture
was measured at 367 nm with UV visible spectropineter. The content was determined from extrapaiatib
calibration curve which was made by preparing galicid solution (0-0.8 mg/ml) in distilled waterhd
concentration of flavonoid was expressed in terfmag/ml.
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Deter mination of reducing power

The reducing power of the extract was evaluatedralatg to the method of Oyaizu [15]. The mixturentaining
2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2J50MK3Fe(CN)6 (1%w/v) was added to 1.0 ml of theract
dissolved in distilled water. The resulting mixtwras incubated at 50°C for 20 min, followed by #ulglition of 2.5
ml of TCA (10% w/v). The mixture was centrifuged300 rpm for 10 min to collect the upper layethaf solution
(2.5 ml), mixed with distilled water (2.5 ml) andsOml of FeCI3 (0.1%, w/v). The absorbance was theasured at
700 nm against blank sample.

2, 2-Diphenyl-1-Picrylhydrazyl (DPPH) assay

The method of Liyana-Pathiana and Shahidi [16] wsed for the determination of scavenging activityb®PH
free radical. One ml of 0.135 mM DPPH prepared &thranol was mixed with 1.0 ml of aqueous extrantyirag
from 0.2-0.8 mg/ml. The reaction mixture was voexhoroughly and left in dark at room temperafare30 min.
The absorbance was measured spectrophotometraiaiy7 nm. The scavenging ability of the plant acttrwas
calculated using this equation;

DPPH Scavenging activity (%) = [(AbscontrolAbssample)]/(Abscontrol)]x100

where Abscontrol is the absorbance of DPPH + meth#@bssample is the absorbance of DPPH radicampe
(i.e. extract or standard).

Nitric oxide scavenging activity

The method of Garratt [17] was used to determieentitric oxide radical scavenging activity of aque@xtract of
H. longifolium Sodium nitroprusside in aqueous solution at piggical pH spontaneously generate nitric oxide
which interacts with oxygen to produce nitrite iatetermined by the use of Griess reagents. Twadliteillof 10
mM sodium nitroprusside dissolved in 0.5 ml phosehauffer saline (pH 7.4) was mixed with 0.5 mlpgl&nt
extract at various concentrations (0.2-0.8 mg/Mhe mixture was incubated at 25°C. After 150 mirg Bl of
incubation solution was withdrawn and mixed with &l of Griess reagent [(1.0 ml sulfanilic acid geat (0.33%

in 20% glacial acetic acid at room temperatureSanin with 1 ml of naphthylethylenediamine dichbtei(0.1%
w/Vv)]. The mixture was incubated at room tempemafior 30 min. The absorbance was measured at 540"hen
amount of nitric oxide radical was calculated faling this equation:

% inhibition of NO = [AO— A1]/A0 x100
Where A0 is the absorbance before reaction andsAtiei absorbance after reaction has taken place.

Scavenging activity of superoxide anion

The scavenging activity of superoxide anion wasmeined by the method of Yen and Chen [18]. Thetiea
mixture consists of 1 ml of plant extract (1 mg/nl)ml of PMS (6QuM) prepared in phosphate buffer (0.1 M pH
7.4) and 1 ml of NADH (phosphate buffer) was indeldaat 25°C for 5 min, the absorbance was read@tnn
against blank samples.

Hydrogen peroxide scavenging activity

Scavenging activity of hydrogen peroxide by thenplextract was determined by the method of Rucél.et19].
Plant extract (4 ml) prepared in distilled watervatious concentration was mixed with 0.6 ml of #Mmi202
solution prepared in phosphate buffer (0.1 M pH @&dd incubated for 10 min. The absorbance of dhatien was
taken at 230 nm against blank solution containirglant extract without H202.

Extraction of oil and GC M Sanalysis

Extraction of essential oil

Hydrodistillation of the plant material was perfadin a Clevenger-type apparatus for 3h and hdige il
obtained was light yellow, liquid at room temperatand its odor was agreeable.

After its isolation, the essential oil was collettnd stored in steeled glass vials in refrigeratar-5°.

The samples were analysed by GC-MS (Schimadzu)gusapillary column. The GC-MS conditions were as
follows; injection volume (1 mL), temperature pragrme 80°C to 160°C for 5 min at 10°C/min; 160°Q85°C
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for 5 min at 5°C/min and 235°C to 290°C for 5 min58°C/min.; injector temperature (280°C), MS tffandine
(290°C), ion source (200°C) spit ratio (1:10) analssirange at 50-450. Data was analysed by by cechpara SI
(standard index) from the NIST library available.

RESULTS

Phytochemical screening.

The phytochemical analysis conducted@rasiaticaextract revealed the presence of flavonoids andrsap. The
total phenol content of the aqueous leaf extract Wd887 and 0.178 mg gallic acid equivalent/g dfset power in
stem. The total flavonoid contents were 0.225 avés and 0.008 mg gallic equivalent/g of extraatighr in stem
respectively with reference to standard curve ((.6067x+0.0132, r2 = 0.999) (Table 1).

These phytochemical compounds are involved in rabsbioactive activities in medicinal plants andishthey are
responsible for the antioxidant activities of thiant extract used in this study.

Freeradical scavenging activities

Thereducing power potentials of the extract

The reducing power potentials of the aqueous extfaihe test plant in comparison with a standaktirEat 700 nm

is shown in Fig.1. The reducing capacity of the&ott is found to be significant in leaves as \aslistem extract. In
the reducing power assay, the presence of antiotdda the sample would result in the reductiore8+ to Fe2+

by donating an electron. The results show thatdkecing power potential is dose dependent, inereaseducing

power of the plant extract as the extract concéatrancreases.

Free Radical Scavenging Potential

The percentage inhibition of scavenging activitéshe aqueous extract @f. asiaticaleaves and stem for DPPH,
hydrogen peroxide, nitric oxide and superoxide aniadical were shown in Table 2. The nitric oxidalical
scavenging activity of the extract at 0.4mg/ml, ethiwas the highest concentration of the extradedgswas
63.83% and 36.18% in leaves and stem respectiVély.leaf extracts showed appreciable free radwalenging
activities on hydrogen peroxide, superoxide anaxdical and DPPH. The percentage inhibitions atn@gml are
71.47%, 63.83% and 72.32% for hydrogen peroxideRI®Bnd superoxide anion radicals respectively @ apl

Composition of essential oil

The essential oil content quantified showed presenof 10 compounds (Tab. 3) in which,
dodecamethylcyclohexasiloxane has showed the Higlié®6) and decamethylcyclopentasiloxane showed the
lowest percentage (1.6%)cubebene, comprised of 10% .

Discussion

The phytochemical analysis conducted @nasiaticaextract revealed the presence of flavonoids, apdrsas.
Flavonoids can either directly scavenge superoxiotesan scavenge the highly reactive oxygen dénaeical called
peroxynitrite[21]. Flavonoids acts as health prangptompound as a results of its anion radical. [ERe presence
of saponin in the plant extract reveals its medicpotential, as saponins are known to to prodnicibitory effect
on inflammation [23] and thus responsible for dertasiological effects [24]. The presence of these tmportant
phytochemical constituents @. asiaticajustify its use in traditional medicine. These campds can contribute for
their antioxidative properties and thus the usefstnof these plants in herbal based medicines.oftb@mpounds
have been found to useful in the formulations dgfmaicrobial substances.

The results of free radical scavenging activityagssf this plant shows its potential against causfeflee radicals,
which indicates that the extract contains phytodhahconstituents are capable of donating hydrogen free
radical in order to remove odd electron which spansible for radical's reactivity. The resulD#PH scavenging
activity implies that the plant extract may befuséor treating radical related pathological damdg5].

The Superoxide anion radical scavenging activitytho$ radical by the plant extract compared withligacid
suggests that the plant is also a potent scaverfigeiperoxide radical.

The study of activity of Hydrogen peroxide is imfamt because of its ability to penetrate biologic&mbranes.
Hydroxyl radicals are highly reactive[26] and caduce severe damage to adjacent molecules[27]e8gag of
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H202 by the plant extracts may be attributed tar thieenolics, which donate electron to H202, theducing it to
water. The extract was capable of scavenging hyrggroxide in a concentration dependent manner.

The NO_ scavenging activity of the extract is ofgmtial health interest as it has been proposadN_ plays an
important role in the progression of many diseasespathological conditions such as septic shdtlerasclerosis,
ischaemia reperfusion, neurodegenerative disolder®Alzheimer’'s and Parkinson’s diseases, canoerdiabetes
[28]. The level of nitric oxide was significantlgduced in this study by the crude extract. Sinced¥&9s a crucial
role in the pathogenesis of inflammation [29], thiay help for the further use @f asiaticain the treatment of
inflammation and for wound healing.

Free radicals are known as major contributors te@rse clinical disorders such as diabetes mellitagcer, liver
diseases, renal failure and degenerative diseasgsesult of deficient natural antioxidant defemmchanism [30].
Thus the potent activity of the extract will diréotvards the further use 6f asiaticain herbal based biomadicines.

Essential oil composition

In the present study, the components present ieskential oil are identified using NIST libraryhél composition
of essential oils showed dodecamethylcyclohexaaiiexthe highest (18%) and decamethylcyclopentasil®x
showed the lowest percentage (1.6%). These compgouerk reported to be in many personal care preducth as
toiletries. volatile compounds is essential to datee the predominant components and their conipasih order
to investigate their bioactivity including antiogidt and antibacterial activities. A number of répdrave shown
that plant volatile compounds exhibited potent@tiant and antibacterial activities[3bl.cubebene was reported
to show potent antibacterial properties[32] andioaidant properties[33].

Table 1. The phytochemical componentsof C. asiatica based on the preliminary aqueous crude leaf extract screening

Phytochemical compoundsg Preserjce  Extract equivaldallic (mg/g)

Flavonoids Leaves i ND
Stem + ND

Saponins Leaves +++ ND
P Sten ++ ND
Leave: +++ 0.38i

|

Total Polyphenols| Stem o 0178

. Leaves +++ 0.225

Total Flavonoids Stem oy 0.008

+++ = appreciable amount (positive within 5 mins#:# = moderate amount (positive after 5 mins. buthim 10 mins); + = trace amount
(positive after 10 mins. but within 15 mins); - enapletely absent.

Table 2: Radical scavenging activities of aqueous crude leaf extract of C. asiatica at different concentrations
Per centageinhibition (% |) of radical scavenging

Extract concentration (mg/ml)  Superoxide anipn iblicxide | DPPH| Hydrogen peroxide
Leaves 0.2 68.18 61.28 54.59 68.57
0.4 72.32 63.83 64.39 71.47
Stem 0.2 57.15 21.58 38.29 47.18
0.4 52.39 36.18 43.73 54.92
Table 3. Composition of essential cil in C. asiatica leaves
Peak| Rt Compound name %
1. 13.4 | Dodecamethylcyclohexasiloxane 19
2. 20.1 | Tetradecamethyl-cycloheptasiloxane 14.3
3. 16.2 | a-Cubebene 14
4. 2.5 | 2,4-Dimethylhexane 13
5. 5.3 | 6,6-Methylenebicyclo[3.1.1]heptane 12
6. 21.9 | Cadina-1(10),4-diene 6.2
7. 27.1 | Hexadecamethyl-cyclooctasiloxane 4[9
8. 6.6 | Octamethylcyclo-tetrasiloxane 4.1
9. 18.1 | Isocaryophillene 3.2
10. 6.9 | Dehydro-N-[4,5-methylenedioxy-2-nitrobenzylidengjgmine 2.3

The antibacterial efficacy of essential oil was leated in the present study. The oil revealed wialgood
antimicrobial activity against Staphylococcus astBacillus cereus , Escherichia coli. Gram-posithaeteria are
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more sensitive to plant oiland extracts than Gre-negative bacterig84]. The findings suggest feasibility
application of C. asiatica oil in treatment of théections caused by those microorganis

Fig.1. Reducing power activities of the aqueous extract of Leaves and stem of C. asiaticain comparison with a standard (BHT) at A = 700
nm. BHT: Butylated hydroxyl toluene
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