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ABSTRACT

The antioxidant activity of fixed and volatile oilere extracted from the dry buds of Syzygium aticoma (clove)
are evaluated by the scavenging activity on 1,helifyl-2-picrylhydrazyl (DPPH) and the reducing powessay,
total phenolic and flavonoids are also detectede Tésult showed that the fixed oil had highest B#@ TFC than
the volatile oil in comparison with the standargigallol, quercetin). Also based on the DPPH radiiscavenging
activity and reducing power assay the fixed oilather strong than the volatile oil, the result qoamned to standard
antioxidant L-ascorbic acid and it is found increawith increase in concentration. Finally, the et study
suggests that both fixed and volatile extractednfr§.aromaticum have potential activity as sourcenatiral

antioxidant.
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INTRODUCTION

Syzygium aromaticuifl..) commonly called clove, which belongs to thenfly Myrtaceae is an important aromatic
spice. Clove is commercially cultivated in Indiag¥agascar, Sri Lanka, Indonesia and the south imfaCNow-a-
days it also cultivated in Bangladesh in a smadllescThe clove oil especially has been used byitioadl folk
healers as well as by modern pharmacists and temtislleviating the symptoms associated with iaohe and
dental decay. Also in the treatment of skin uldéts

The clove herbal tea is prepared by boiling andstey the dried clove buds in water. This tea ens&s a cure for
problems such as nausea and as an aid to elimgneticess gas in the stomach and the intest@iese bud oil has
biological activities, such as antibacterial, amjal, and antioxidant properties, and are useditiaally as
flavoring agent and antimicrobial material in fodidis clear that common spic&s aromaticunihas broad spectrum
pharmacological effects against various microorgianas well as in treatment of different health pois in human
beings. Chemicals presentSn aromaticunihave significant effect against cancer, cardioviasaich factors, and as
antidibetic/antioxidant, [2]. And also shows aatiterial properties against food borne pathogensagus, P.
aeruginosa, E. coli) [3Pil of Clove showed maximum antifungal activity &aga Aspergillus flavus, A. niger, A.
terreus, A. oryzae, A. fumigatus, Fusarium monitifie, F. solani and Penicillium fungal species W]th other 16
medicinal plants, clove used in the treatmentanindice in the Satra culture people that relatettieéd livelihood
as well as socio-economic and spiritual aspect [5].

Ample experimental and epidemiological studies supghe involvement of oxidative stress in pathaggs and
progression of many diseases. It is quite knowhdkggen, indispensable for maintaining life, soimets becomes
toxic and results in the generation of most aggresagents such as reactive oxygen species (RG®).high
reactivity of ROS can trigger a host of disordanshiological systems. Endogenous antioxidant enzyae
responsible for preventing and neutralizing thee fradical induced damages of tissues. Oxidativesstis an

120
Pelagia Research Library



Fatma A. Eldimani et al Der Chemica Sinica, 2013, 4(3):120-125

outcome of imbalance between ROS production andxadant defences, which in turn evokes a seriesveits
deregulating the cellular functions [6]. Antioxidais a substance that has the ability to delayatkidation of a
substrate by inhibiting the initiation or propagatiof oxidizing chain reactions caused by freeaaldi It plays
important roles to prevent fats and oils from beisgmancid and protects human body from detrimeetfscts of
free radicals. Synthetic antioxidants such as htgg hydroxytoluene (BHT), butylated hydroxyanis@elA), tert-
butylhydroquinone (TBHQ) and propyl gallate (PGyé&deen widely used around the world for decadesveter,
they are being scrutinized for possible toxic aatcimogenic effects. As a result, an intense nexa af research
has been developed concerning the search for fidatittn and characterization of naturally occugramtioxidants.
Natural antioxidants are more ideal as food adelitivnot only for their free radical scavenging jemips, but also
on the belief that natural products are healthiet safer than synthetic ones; thus they are madilyeacceptable
to the modern consumers [7].

Numerous aromatic, spicy and medicinal plants Hmen examined for their antioxidative potential [8grbs and
spices that are usually used to flavour dishesareng the tremendous sources of phenolic compowtdsh have
been reported to show good antioxidant activityei@ltal constituents with antioxidant activity foummd high
concentrations in plants determine their considergedde in the prevention of various degeneratiigeases [9]. The
purpose of this study is to evaluate the antioXigaperties of the fixed and volatile oils extetfrom the buds of
Syzygium aromaticur(clove). A recent study presented the sourcesstymechanism of action and damaged
caused by free radicals [10].

MATERIALSAND METHODS

Plant material: The buds of S. aromaticum of good quality were ioleth from a local market, Benghazi, Libya,
2012,

Chemicals. 1,1-Diphenylpicrylhydrazyl (DPPH) was obtained from @@ Chemicals, ascorbic acid, Folin-
Ciocalteu reagent, ferric chloride, potassium &@nide, monobasic dihydrogen phosphate, dibasimomalrogen
phosphate, trichloro acetic acid ,sodium carbonpé&groleum ether, anhydrous sodium sulfate and gajia
obtained from biochemistry laboratory of chemistgpartment.

Sample preparation:

Extraction of fixed oil: The fixed oil from the powdered buds 8f aromaticun{ 100g) was extracted with light
petroleum ether (40-60 C°) in a soxhlet apparatwsabout 4h and the solvent was removed by rotaguym
evaporator.

Extraction of volatile oil: The dry powdered buds &. aromaticum(200 g) were subjected to hydrodistillation
using Clevenger apparatus for 6h for isolation @ftile oils separately (Clevenger, 1928). Thesainples were
stored at 7°C in air-tight containers after drythgm over anhydrous sodium sulfate and filteredteefnalysis.

Antioxidant activities assays and quantitative analysis:

Total phenolic content (TPC): Phenolic compound concentration in the fixed anthtile oils extracted from
S.aromaticum (clove) was estimated using the aoletric method based on Folin-Ciocalteu reagent.[@15 ml
of the oils at different concentration "100,200,3@D,500 pg/ml" was mixed 0.05 ml of Folin-Ciocalteeagent.
Then 0.5 ml of 15% sodium carbonate solution watkeddo the mixture and then the adjusted to 1 rth @i4 ml
of distilled water. The reaction was allowed tonstdor 10 min, after which the absorbance was agat25 nm by
UV-visible spectrophotometeQuantification was done with respect to standeibraion curve of Pyrogallol the
results were expressed as pyrogallol "ug/ml". Eastiom of the phenolic compounds was carried outiplicate.
The results were mean values * standard deviations.

Total flavonoids content: Aluminum chloride colorimetric method was used figtermination [12]. 2 ml of
Different concentration "100, 200, 300, 400, 50@npigof oils mixed with 0.1ml of 10% aluminum chide, 0.1 ml
of 1 M potassium acetate and 2.8 ml of distilledenalt remained at room temperature for 30 mie; absorbance
of the reaction mixture was measured at 415 nm withV-visible spectrophotometer. The calibratiomveuwas
prepared by preparing quercetin solution in methahooncentrations "100 to 500 pg/ml".

Reducing power assay (RPA): The reducing power was determined according to[18& 2ml of the oils with
different concentration "100,200,300,400,500ug/midls mixed with 2.5 ml phosphate buffer (0.2 M, pid)éand
2.5 ml potassium ferricyanide then mixture was bated in water bath at 50°@r 20 minutes and 2.5 ml of
trichloroacetic acid was added to the mixture whigs then centrifuged at 3000 rpm for 10 minutésalfy 2.5 ml

of the supernatant was mixed with 2.5 ml of distlllwater and 1 ml Feckubstances, which have reduction
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potential react with potassium ferricyanide {ffe¢o form potassium ferricyanide (Eg which then reacts with
ferric chloride to form ferric ferrous complex théas an absorption maximum at 700nm by UV-Visible
spectrophotometer. Quantification was done witlpeet to stander calibration curve of ascorbic dbi results
were expressed as ascorbic acid "pg/ml".

Potassium ferricyanide + ferric chloride antioxidanx potassium ferricyanide + ferrous chloride

DPPH free Radical Scavenging activity (RSA): The antioxidant activity of the fixed and volatitdls was
measured in terms of hydrogen donating or radicalsnging ability using the stable DPPH method adified by
[14]. The reaction mixture containing 2 ml of théat different concentration"100,200,300,400,500plg and 2ml
of DPPH (0.2mM) was vigorously shaken and incubatedarkness at room temperature for 30 minutesethe
DPPH reacted with an antioxidant compound in antlodt can donate hydrogen, it was reduced and tiegul
decrease in absorbance at 517nm using UV-visibdetspphotometer, and the mean values were obtdimed
triplicate experiments. The percentage of the ramgi DPPH was plotted against the sample concémtraf
lower value indicates greater antioxidant activikadical scavenging activity was expressed as peofenhibition
and was calculated using the following formula:-

%DPPH " RSA" = [ Abs. of Control — Abs. of SampleAbs. of Control ] x 100
RESULTSAND DISCUSSION

A similar strategy was used recently to study th&igkidant activity and to estimate the total pbién and
flavonoid contents of the root extractAnaranthus spinosy45].

Total phenalic content: Folin-Ciocalteu reagent, a mixture of phosphotuiegdt:PW;,040) and phosphomolybdic
(HsPMo0y,0O4) acids, is reduced to blue oxides of tungsteng@)4y and molybdene (Mg,3) during phenol

oxidation. This reaction occurs under alkaline ¢bod provided by sodium carbonate. The intensitploe colour

reflects the quantity of phenolic compounds, whiah be measured using spectrophotometer [7]. Fi@)rehows

the total phenolic compound founds in fixed andatit@ oil where the fixed oil contains high TPCegthesults

suggest that the TPC varied significantly betweaeedf and volatile oil may due to in the differeringhe extraction
process. The colour measurement which was nonfgpeci phenol and perhaps there were other compahan

can react with folin-Ciocalteu reagent such as sapd he results expressed according to Pyrogalich phenolic
compound in figure (1).
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Total flavonoids content: Due to their low redox potentials flavonoids arertnodynamically able to reduce most
oxidizing free radicals relevant to biological s such as superoxide, peroxyl, alkoxyl, and hydroadicals
[16]. The principle of aluminum chloride colorimietrmethod is that aluminum chloride forms acid kab
complexes with the C-4 keto group and either the @-C-5 hydroxyl group of flavones and flavondfsaddition,
aluminum chloride forms acid labile complexes wviitle ortho-dihydroxyl groups in the A- or B-ring ftéivonoids
[12]. The results obtained in this study in theufig (4) indicate that the fixed and volatile oilsntain slightly
amount of flavonoids compounds as compared wittgtiezcetin in figure(3) which used as standard.
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Figure (3) Total flavonoids content of fixed and volatile oils

Total flavonoids content of qurecetin

Reducing power assay: The reducing power assay is associated withioxidant activity and may serve as a
significant reflection of the antioxidant activitCompounds with reducing power indicate that they e@ectron
donors and can reduce the oxidized intermediateshit assay the yellow colour of the test solutdtrange to
various shades of green and blue depending onetthécing power of each compound. Presence of theceesl
causes the conversion of the ferricyanide to th®fis form [17].

Standard curve of ascorbic acid is shown in figieand the figure (6) shows the reducing poweaynss fixed
and volatile oils of S.aromaticum. The reducing poassay increase with increase in concentrationtfa fixed
oil exhibit higher reducing activity than the valatoil.
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Figure (6)

Reducing power assay of Vit.C Reducing power assay of fixed and volatile oils

DPPH free radical scavenging activity (RSA): DPPH radical scavenging activity assay assessedhiltity of the
extract to donate hydrogen or to scavenge freeatsdi DPPH radical is a stable free radical andnihreacts with
an antioxidant compound which can donate hydrogeis, reduced to diphenylpicrylhydrazine. The chaesgn
colour (i.e. from deep-violet to light-yellow) céve measured spectrophotometrically [7].

The clove oil buds when mixed with the DPPH dedekst it due to hydrogen donating ability, it wasetved that
the scavenging activity of fixed oil of clove budsall concentrations from 100 to 500 pg/ml is eatstrong than
the volatile oil. Figure (7) show the radical saagig activity of fixed and volatile oil and thecasbic acid which
used as standard antioxidant.
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Figure (7)
DPPH radical scavenging activity of vitamine C, volatile oil and fixed oil.
1. Total phenolic content:

Concentration of Mean+ Standard concentration Mean<+ Standard concentration of| Mean+ Standard
Pyrogallol De_viation of fixed oll De_viation volatile oil De_viation
"Lg/ml " K K

100 0410 + 0.0320 100 0.356 + 0.0322 100 0.287 +0.00342
200 0.799 + 0.0220 200 0.795 + 0.022D 200 0.483887
300 1.333 £ 0.0045 300 1.120 £ 0.012p 300 0.98025%8
400 1.828 £ 0.0117 400 1.525 + 0.005p 400 1.38M236
500 2.105 +0.0225 500 1.980 + 0.0048 500 1.789D338

2. Total flavonoids content:

Concentration of Mean+ Standard concentration Mean+ Standard concentration of| Mean+ Standard
qurecetin De_vi ation of fixed oil D e_vi ation volatile oil D e_vi ation
"pg/ml" "pg/ml" "pg/ml"

100 0.279 + 0.0920 100 0194 +0.0022 100 0.173 +0.0033

200 0.560 + 0.0350 200 0.412 +0.002p 200 0.32882D

300 0.834 +0.0034 300 0.587 +0.045D 300 0.51®27D

400 1.066 + 0.0098 400 0.750 + 0.033p 400 0.67927T6

500 1.300 + 0.0065 500 0.860 + 0.034B 500 0.8403%H
3. Reducing power assay:

Concentration of Mean+ Standard concentration Mean+ Standard concentration of Mean+ Standard
vitamin C De_viation of fixed oil De_viation volatile oil De_viation
" pg/ml " " pg/ml " "pg/ml "

100 0.201 + 0.0280 100 0.895 +0.012p 100 0.7910922
200 0.495 + 0.0350 200 1.446 +0.012D 200 1.190920
300 0.697 +0.0087 300 2.070 + 0.055p 300 1.69043D
400 0.992 +0.0727 400 2.560 * 0.043p 400 2.159836
500 1.201 + 0.0305 500 2.780 £ 0.0218 500 2.6303@8
4. DPPH- radical scavenging activity:
A. According to absorbance:

Concentration of] Mean+ Standard concentration Mean+ Standard concentration of| Mean+ Standard
vitamin C De_vi ation of fixed oil D e_vi ation volatile oil D e_vi ation
"pg/ml" "pg/ml" "pg/ml"

100 0.174 + 0.0830 100 0.402 + 0.0982 100 0.409813
200 0.140 + 0.0450 200 0.335 + 0.065D 200 0.3998%b
300 0.112 +0.0097 300 0.319 +0.042p 300 0.38M2%9
400 0.094 +0.0076 400 0.291 + 0.093p 400 0.309236
500 0.075 +0.0075 500 0.174 + 0.091B 500 0.200898
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B. Accordingto % of inhibition:

Concentration of concentration concentration of]
vitamin C Percent of inhibition(%) of fixed oil | Percent of inhibition(%) volatile oil Percent of inhibition(%)
" pg/ml " " pg/ml " " pg/ml "
100 92.3% 100 82.2% 100 80.3%
200 93.8% 200 85.2% 200 82.5%
300 95.1% 300 85.8% 300 83.2%
400 95.8% 400 87.1% 400 86.3%
500 96.7% 500 92.3% 500 91.1%
CONCLUSION

It is observed that the fixed oil of clove budsitconcentration from "100 to 500 pg/ml" has highetivities than
the volatile oil. In general, it is found that tfiged and volatile oil contain phenolic and flavéd® compounds
which is responsible for the antioxidant propertidsd also they give the higher reductive potdmtise to reducing
capacity and DPPH free radical scavenging activtiich serves as strong indicator of antioxidanivéats.
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