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üClove(S. aromaticum)is oneof themostvaluablespices(Phytother. Res.

21, 2007).

üClovesare a very useful herb that hasmany usesfor the body and the

aroma.

üClove is nativeof Indonesiabut nowadaysis culturedin severalpartsof

theworld (Phytother. Res. 21, 2007).

üThetermóCloveôis derivedfrom theóClouô(Frenchword) andtheóCloutô

(Englishword) (Chaiebet al., 2007a).

üThis plant representsone of the richest sourceof phenolic compounds

suchaseugenol,eugenolacetate(D. Franciscoet al., 2014).
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üMain componentsof clovebudoil suchaseugenol,caryophyllenewere

identifiedby GC-MS (Nazrulet al., 2010).

üThehigh levelsof eugenolcontainedin cloveessential

oil responsiblefor strongantimicrobialactivity

(Huangetal., 2002; Velluti et al., 2003).

üEugenolactasanaturalantioxidant.

üAntioxidants are effective for inhibiting different human diseases

(ZenginandBaysal,2014).
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üClove hasbeenusedasfood preservativeand for manymedicinalpurposes

(ParleandKhanna, 2011).

üCloves can effectively prevent the lung canceras well as the skin cancer

(ParleMilind et al., 2011).

üClovesbenefit the diabeticpatientsby controlling the blood glucoselevels.

(ChaiebK et al., 2007).
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üClove is usedasstrengthagainstgastro-intestinalspasm,stomachdistension

andflatulence(Elujobaet al., 2005).
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üCloveessentialoil usedasanantimicrobial,anticancer,antibiotics(David

& Gordon,2012).

üThe proximate chemical composition of clove as follows: moisture

10%, fiber 20%, ash 5.2%, protein 1.2%, fat 12.1% and carbohydrates

51.5% (Abdel M. 2007).

üClovehasphysical,mentalandemotionalhealthbenefits.

üCloves representone of the Mother Natureôspremier antiseptic(Parle

Milind et al., 2011).
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üExtractionandproximateanalysisof threebrandsclove.

üTo quantify the bioactive compounds (phenolic content, flavonoid

contentandanthocyanincontent) andantioxidant activity (AOA) of clove

essentialoil.

üTo determineantimicrobialactivity of essentialoil of clove.

üTo identify theunknowncompoundsin cloveoil by GC-MS.





Chattogram Veterinary And Animal Sciences University 10/17/2020





Chattogram Veterinary And Animal Sciences University 10/17/2020

Experimentalwork was conductedusing solvent extractor. In solvent

extractionprocess,petroleumetherwasusedasasolvent.
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Determination of Acid Value

üTheno. of mg of KOH neededto neutralizethefreefatty acids

presentin1g of oil.

üAcid Value of oil samples were determined by standard

methoddescribedin AOAC (2016) for oils andfats.

Determination of Saponification Value

üTheweightof KOH expressedin mg, requiredto saponifyof 1

g of theoil or fat.

üSaponificationvaluesof oil sampleswereestimatedaccording

toAOAC (2016).
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Determination of Peroxide Value

VThe content of peroxide oxygen per 1 kilogram of fat or oil. 

VPeroxide value was determined according to AOAC Official 

Method.

Determination of Iodine value

VIodine value is expressed in g of iodine absorbed by 100 g of 

oil. 

VIodine value was determined according to AOAC (2016) 

Official Method. 

Titration with 0.1N Na2S2O3 solution

Titration with unknown Na2S2O3 solution
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Weighting sample burne placed in muffle furnace 

placed in an oven  Weighting burned sample
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Taking sample Adding H2SO4 Boiling Washing

Taking residueplaced in an oven  Muffle furnace Weighting
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Digestion Adding boric acid 

DistillationTitration Taking beaker

Adding beaker
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üThesamplesolutionis injectedinto the

GC inlet whereit is vaporizedandswept

onto a chromatographiccolumn by the

carriergas(He).

üThe sampleflows throughthe column

andcompoundsmixture areseparatedby

virtue of their relativeinteractionwith the

coatingof the column( stationaryphase)

andthecarriergas(mobilephase).
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üAntioxidantcapacityof theextractswasdeterminedusingDPPHassay.

üThe absorbancewas read at wavelength 517 nm using UV-VIS

spectrophotometer(UV-2600, ShimadzuCorporation,USA).

üTrolox usedasstandard.

üTEAC composite(Trolox equivalentantioxidantcapacity)wasusedfor

thecalibrationstandardcurve.
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Figure : Antioxidant activity (AOA) determination procedure 
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Adding methanolic 

DPPH solution
Left for 30 min UV-Visible 

spectrophotometer

Quantification with 

UV-visible 

spectrophotometer



Chattogram Veterinary And Animal Sciences University 10/17/2020

VThe term "bioactive" is consisting of two words: bio- and -active.

VA bioactive compound is just a constituent that has a biological action.

VBioactive compounds are not nutrients they are contained in foods or their 

constituents.

V"Bioactive compounds" are essential and non-essential composites that 

occur in nature.

VBioactivecompoundslike total flavonoidscontent(TFC), total phenolic

content(TPC)andtotalanthocyanincontent(TAC).
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Total FlavonoidsContent(TFC) of thecloveoil samplesweredeterminedby

using the aluminumchloride colorimetric processreportedby Changet al.

(2002) with slightmodifications.

Reagents FC reagent Na2CO3 solution Quantification with UV-visible 

spectrophotometer
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üAntibiotic as originally defined was a chemical substanceproducedby

variousspeciesof microorganismsthatwascapableof inhibiting thegrowth

or kill themicroorganism.

üTheability thata drugkills or suppressesthegrowthof

microorganisms.

üProtectagainstpathogenicinsects,bacteria,fungi or protozoa.

üVolatile gas combinationof cinnamonand clove oil inhibit growth of

spoilagefungi, yeastandbacteria.
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Density (ɟ)for three brands cloves essentialoil are measuredat six different

temperaturesbetween25ɞC and50ɞC maintaining5ɞC interval.

The following are the observations regarding density (ɟ):

At a particular temperature, ɟof the cloves essential oil decreases in the order:          

CId > CSl > CIs 

Theɟvs. T curvesfor threebrandsCEOfollow a similar trend-ɟdecreasingalmost

linearlywith thetemperature.
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Viscosity(ɖ)for threebrandsclovesessentialoil aremeasuredat six different

temperaturesbetween25ɞC and50ɞC maintaining5ɞC interval.

At aparticulartemperature,ɖof theclovesessentialoil decreasesin theorder:

CSl> CId > CIs

Theɖvs. T curvesfor threebrandsclovesessentialoil follow a similar trend-ɖ

decreasingslowly with thetemperature.
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Figure: MS spectra of the Eugenol (CId)
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Resultsof total flavonoids,total phenolicsandtotal anthocyanincontents

of threebrandscloveessentialoil.

Figure: Bioactive Compounds of CIs, CId & CSl sample at different concentrations
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