


VOLATILEOIL
Definition
Odorousprinciplewhicharethemixtureofhydrocarbonsandoxygenatedcompounds
derivedfrom thehydrocarbons,evaporatewhenexposedtoairatroom temperatureare
calledVolatileoil.
Duetotheiressenceorodoriferousprincipleintheplanttheyarealsocalledasessentialoil.

Generalproperties
1.Colourlesswhenfreshbutbecomedarkerincolourafterprolongedstandinginairdueto
oxidation
2.Theyarekeptincoolanddryplace,inairtightcontainerpreferablyinfullambercolour
glass.
3.Freelysolubleinchloroformandether,fairlysolubleinalcohol&insolubleinwater.
4.Volatileoilarelighterthanwaterexceptcloveoil.
5.Havehighrefractiveindex&opticallyactive.

Occurrence
Dependingupontheplantfamilyvolatileoilarepresentindifferentsecretoryglandsorcells:
1.Labiate(granularhairs)
2.Piperaceae(parenchymacells)
3.Umbelliferae(oiltubesorVittae)
4.PinaceaeorRutaceae(lysigenousorschizogenouscavities)

Volatileoilarepresentinvariousplantparts:
1.Rose(rosepetals)
2.Cinnamon(bark)
3.Peppermint(leaves)
4.Conifers(alltissues)
5.Orange(outerpeel)

Significance
Volatileoilhavegreatimportanceforbothplantsandhumanbeings.
Exactroleofvolatileoilinplantisunknownastheyareproducedintheresultof

metabolismbuttheyhavesomeimportancefortheplantsas:
1.Insectrepellent
2.Topreventdestructionofflowers
3.Attracttheinsectthushelpincrossfertilizationorpollination

Generaluses
1.Flavouringagent,e.g.Lemonoil
2.Usedinperfumes,e.g.Roseoil
3.Ascondiments,e.g.Cloveoil
4.ActasstartingmaterialforthesynthesisofothercompoundslikeTurpentineoil
5.Mayinterferewithrespirationandelectrontransportchaininvariousbacteriaso,helpin
preservationoffoodandcosmetics,e.g.Eucalyptusoil



Therapeuticuses
1.Administeredasinhalation,e.g.Eucalyptusoil
2.Administeredasorally,e.g.Peppermintoilisusedasgargles&mouthwashes.
3.Carminative,e.g.Fennel,Coriander,Cardamom
4.Digestantincreaseappetite,e.g.Fennel
5.Reducelungsecretions,e.g.Mentholinammoniumchloridesyrup
6.Localanaesthetic,e.g.Cloveoilasdentalanaesthetic
7.Antispasmodics,e.g.Fennel&Coriander
8.Coughpreparations,e.g.Menthol
9.Antisepticduetophenoliccontents,e.g.Phenol&Thymol
10.Antibacterial&antifungal,e.g.Eucalyptusoil&Thymol
11.Anthelmintic,e.g.Chenopodiumoil
12.Increasecirculation(locally)&thispropertyisappliedinlotions&liniments,e.g.
Camphor&Turpentine
13.Irritant&causeinflammation,e.g.Turpentine

MethodsofobtainingVolatileoil
Volatileoilobtainedfrom theplantpartsdependinguponthenatureofplantmaterial
variousmethodsareused
1.Distillation
i.WaterDistillation
ii.Water&SteamDistillation
iii.SteamDistillation
iv.DestructiveDistillation
2.ExpressionorEcuelleMethod
3.EnfleurageMethod
4.EnzymaticHydrolysis
5.SolventExtractionMethod

1.Distillation
i.WaterDistillation
Inthismethodthoseplantmaterialisusedwherethereisnochanceofdestructionupon

boiling.
Inthisplantpartsareplacedindistillatingtank,macerateinwaterandheatthetank.

Volatilemattersareevaporatedandpassedthroughthecondenserandcollectedinreceiver.
Specialtypeofreceiverareusedhavingtwooutlets:

a.Upperoutlet
b.Loweroutlet
Ifvolatileoilarelighterthancollectitfromtheupperoutletotherwiselower.

Example
Turpentineoil
ii.Water&SteamDistillation
Thosematerialsareusedwherethereisachanceofdestructionuponboiling.



InthismethoddriedplantmaterialssuchasClove&Cinnamonpowderisplacedintank.
Macerateitwithwaterandsteamisgeneratedandpassedthroughthemaceratematerials.
Assteampassedthroughthemacerateitcarriedthevolatileoilandpassedthroughthe

condenserandcollectedinreceiver.

Example
Clove&Cinnamon
iii.DirectSteamDistillation
Inthismethodfreshplantmaterialsareused.
Plantmaterialsareplacedontruckbedwhichistakenintothedistillationtank.Herethe

plantssmaterialcontainsufficientwater(moisture)noneedofmaceration.Steam is
passedoverthefreshplantmaterialthatderivedthevolatileoilandpassedthroughthe
condenserandcollectedinreceiver.

Duringthisprocesscertaincomponentsofvolatileoilmayundergohydrolysisor
decompose.Topreventthisorhavingminimumdestruction,thediffusionrateofsteamin
theplantmaterialshouldbehigh.

Example
Peppermint&Spearmint
iv.DestructiveDistillation
Thismethodisusedtoobtainthe“Empyreumaticoils”
Empyreumaticoilisaoilobtainedbydistillingthevolatileorganicsubstancesathigh

temperature.
Havingburntnatureorsmellduetohightemperature.
InthismethodthewoodpartorsomeresinoffamilyPinaceaeisplacedintankand

heatedwithoutexcessofair,decompositiontakesplaceandnumberofvolatileoilsare
drivenoff.
Numberofvolatileoilcontaintwolayers:

a.AqueousLayer

Itcontainswoodnaphtha(methylalcohol)&pyroligenousacid(crudeaceticacid)
b.TarryLayer

Itcontainspinetar&junipertar.Inthistheyieldoftaris10%obtainedfromthewoodused.
Example
Wood&ResinofFamilyPinaceae

2.ExpressionorEcuelleMethod

Citricacidareobtainedbythismethod:
Volatileoilarepresentinoilglandjustbeneaththesurfaceofouterrindofcitrusfruits
Procedure
Rolledthefruitoverthetrufflinedwithsharpprojectionlongenoughtopenetrateintheoil
glandspresentintheouterrindofthecitrusfruit.
Example
Lemon&orange

3.EnfleurageMethod



Inthismethodvolatileoilobtainedfromthoseplantpartswhichareverysmallandvolatile
oilaredecomposedondistillationprocess.
Procedure
Inthismethododourlessandblandfixedoilisspreadasalayerontheglassplateandthe

plantpartlikepetalsareplacedonthelayerofthefixedoilforfewhours.
Byrepetitiveremovalofoldpetalsandaddnewoneswhenthefatsorfixedoilabsorbas

muchasfragrancethepetalsareremoved.
Volatileoilisremovedbyselectedsolventsparticularlyalcohol.
Notusednow-a-day,becausetiresomeandtimeconsuming.
Stillusedinperfumeindustry.

Example
Rosepetals

4.EnzymaticHydrolysis
Specificenzymesareusedtogetvolatileoil
Glycosidesvolatileoilareobtainedbyenzymatichydrolysisofglycosides.

Example
SingringiveAllylisothiocynatebytheactionofenzymeMyrosin.

5.SolventExtraction
Inthismethodspecificorganicsolventsareusedfortheextractionofvolatileoil.
Inthismethodrecoveryofsolventsaresometimesdifficult.
Usedinperfumeindustry
Costlymethod

Chemistryofvolatileoil
Volatileoilareterpenesinoriginalsocalledterpenoidsormixtureofterpenesortheir

derivatives
Terpenesarehydrocarbons
GeneralformulaofterpeneisC10H16

Volatileoilarethemixtureofhydrocarbonsandoxygenatedcompoundsderivedfromthe
hydrocarbons.
Tasteandodourisduetooxygenatedconstituentswhicharetosomeextentsolublein

water,e.g.rosewaterandfreelysolubleinalcohol,e.g.tinctureofLemon.
Volatileoiliscomposedoftwoportion:

1.Eleopteneswhichishydrocarbonportionandliquidinnature
2.Stearopteneswhichisoxidizedhydrocarbonportionandsolidinnature

Terpene
Terpeneisamoleculeorgroupofmoleculewhosestructureisbasedonvariousbut
definitenumberofIsopreneunits
Isoprene
Itisabranchedchainfivecarbonunitcontainingtwounsaturatedbondwithchemical
formulaC5H8.
Terpenesareformedbythecondensationofisopreneunitswhicharelinkedwitheach

otherbyheadtotailfashion.
Numberofisopreneunitsincorporatedinaparticularterpeneserveasthebasisofthe



classificationofthesecompounds
Classification
Name Number of isoprene

unit
Numberofcarbonatom

Monoterpenes 2 10
Sesquiterpenes 3 15
Ditrepenes 4 20
Sesterterpenes 5 25
Triterpenes 6 30
Tetraterpenes or
carotenoids

8 40

PolyterpenesorRubber >100 >500

Almostalltypesoforganiccompoundslikeketones,aldehyde,oxides,etheretcare
presentinthevolatileoil.
Somevolatileoilhassinglecompoundwithhighpercentage,e.g.InMustardoilthereis

93%ofAllylisothiocynate.
AnothermajorgroupofvolatileoilisPhenylpropanoids(P.P.).thesecompoundscontain6

carbonphenylringattached3carbonsidechainbecausetheyderivedfromaromatic
aminoacidslikephenylalanineandtyrosinerespectively.
ImmediateprecursorofP.P.arecinnamicacid,cinnamaldehyde,anisealdehyde,p-

hydroxycinnamicacid,eugenol&enetholetc.

Classificationofvolatileoilonthebasisofterpenes
A.Monoterpenes
1.AcyclicMonoterpenes
i.Citral
ii.Geraniol
iii.Coriandrol
2.MonocyclicMonoterpenes
i.Menthol
ii.Menthone
iii.Limonene
iv.α-terpineol
3.DicyclicMonoterpenes
i.α-pinene
ii.β-pinene
iii.Borneol

B.Sesquiterpenes
1.AcyclicSesquiterpenes
i.Farnesol
2.MonocyclicSesquiterpenes
i.Abscisicacid
ii.Curcumene
3.DicyclicSesquiterpenes
i.Cadinene



ii.Laurene

C.Diterpenes
1.AcyclicDiterpenes
i.phytol
2.MonocyclicDiterpenes
i.Trisporicacid
ii.α-camphorene
3.DicyclicDiterpenes
i.Agathicacid
4.TricyclicDiterpenes
i.Abieticacid
ii.Pimaricacid
5.TetracyclicDiterpenes
i.Gibberellicacid

D.Triterpenes
1.TetracyclicTriterpenes
i.Lanosterol
2.PentacyclicTriterpenes
i.β-amyrin

E.Tetraterpenes
1.Carotenoids

F.Polyterpenes
1.Phenylpropanoids

CLASSIFICATIONOFVOLATILEOILONTHEBASISOFDRUGS
1.HydrocarbonVolatileOil
i.Cubeb
ii.Turpentineoil
2.AlcoholicVolatileOil
i.Peppermintoil
ii.Coriander
iii.Cardamom
3.AldehydeVolatileOil
i.Bitterorangepeel
ii.Sweetorangepeel
iii.Lemonoil
iv.Cinnamon
v.Bitteralmondoil
4.KetonicVolatileOil
i.Camphor
ii.Spearmint
iii.Caraway
iv.Buchu
5.PhenolicVolatileOil
i.Clove
ii.Thyme



6.PhenolicEtherVolatileOil
i.Fennel
ii.Myrstica(Nutmeg)
iii.Anise
7.OxideVolatileOil
i.Chenopodium
ii.Eucalyptus
8.EsterVolatileOil
i.Rosemary
9.MiscellaneousVolatileOil
i.Allium
ii.Anethum

HYDROCARBONVOLATILEOILS
CUBEB
BotanicalOrigin
Pipercubeba
Family
Piperaceae
Partused
Driednearlyfullygrownunripefruit.
Habit&Habitat
Plantisawoodyclimber
IndigenoustoBorneo,Java,SumatraandIndonesia.

Extraction
Obtainedbysteamdistillation.
Constituents
Fruitcontains:
VolatileOils18%
Resins7.5%
Gums8%
Fixedoils1%
Cubebin

AmongtheVolatileOilsthemajorV.O’sare:
l-cadinene
l-sabinene.

Otherconstituentsare:
Terpineol
Terpenealcohol
1,4-Cineol
Sesquiterpenes
Sesquiterpenealcohols.

Structures
CadineneSabineneCineolTerpineol



Uses
Possessdiureticproperty
Mildantiseptic
Carminative
Itisastimulatingexpectorant.

TURPENTENEOIL
BotanicalOrigin
Pinuspalustris
Family
Pinaceae
Partused
VolatileOildistilledfromoleo-resins.
Habit&Habitat
Plantisatree
Native:SouthEasternUnitedStates.

Extraction
Obtainedbythedistillationprocess.
Characteristics
Colour:colourlessliquid
Odour:characteristic
Taste:characteristic
Itmaybecomedisagreeableuponexposuretoair.

CONSTITUENTS:-
Twomajorprincipleconstituentsare:
α-pinene65%
β-pinene30%

Italsocontains:
Terpineol
Methylchavicol
Bornylacetate
Pinocarveol

Structure
α-pineneβ-pineneTerpeniol
Uses
Itisusedascounter-irritantandrubificient.
Alsopossessanti-septicproperty.
Industriallyitisusedasasolventforwaxes
Inthemanufacturingofshoepolishesandfurniturepolishes.
Turpentinehasbeenusedexperimentallyinabathforthetreatmentofdisseminated

sclerosisandsexualdysfunction.
Antibacterialactivityandinhibitionofosteoclastactivity.
Turpentineisutilizedinexperimentalmodelsofinflammationtoinduceasystemic



inflammatoryimmuneresponseinanimals.

ALCOHOLICVOLATILEOIL
PEPPERMINT
BotanicalOrigin
Menthapiperita
Family
Labiatae
PartUsed
Driedleavesandfloweringtops.
Habitandhabitat
Plantisperennialherb
Indigenous:Europe
Naturalized:NorthernUSandCanada

Production
Peppermintoilisobtainedbydistillationwithsteamfromfreshorgroundpartofflowering

plants.
Theinfluenceofenvironmentalfactorsinessentialoilcompositionisimportant.

Plantofthesamespecieorgenotypemayproduceoilofdifferentqualitywhichgrowsin
differentareas.
ThelongdaysofNorthernlatitudefavourstheproductionofpeppermintoilthatcontains

largeamountof“Menthol”andsmallamountof“Mentha-furan”.
Inshortday’slatitudetheplantproducesmallamountof“Menthol”andlargeamountof

“Mentha-furan”.
Theoilofgoodqualitymayobtainfromtheplantswithhigh%ageofmaturetissues.

Characteristics
Colour:colourlesstopaleyellowliquid
Odour:strongpenetration
Taste:pungent
Sensationofcoldwhenairisdrawnintothemouth.
Constituents
Peppermintcontains:
VolatileOils1-1.2%
Someresins
Tannins

PeppermintOilcontains:
Menthol(50-78%)inanotherbook(30-50%)
Thismentholisincombinedformwithesterwhichis5-20%
Mentha-furan
Menthylacetate
Menthone
Neo-menthone
Iso-menthone



Insmallquantity
β-caryophyllene
Phellandrene
Valericacid
Acetaldehyde
Limonene

Structures
Mentha-furanLimoneneMenthylacetate
Uses
1.PeppermintOilisusedaspharmaceuticalaidasflavour.
2.Possesscarminativeproperty.
3.Actasstimulant.
4.Actascounter-irritant.
5.Industriallyitisusedinchewinggum,candies,jellies,extractsandasaflavourin
confectionary
6.Inmouthwashes,toothpastesandpharmaceuticals.MENTHOL
Mentholispreparedfromthemintoilorobtainedsynthetically.
MentholisusuallyobtainedfromJapanesepeppermintoilbyrefrigerationat-22°Cduring

whichmentholcrystallizes.Theliquidportionispouredoffandcrystallizedmentholis
pressedb/wthefilterpapersandsubsequentlypurifiedbyrecrystallization
Mentholcanalsobeproducedsyntheticallybythehydrogenationofthymol.
Mentholcanalsobeobtainedbypinene.

Properties:-
Mentholoccursasacolourlesshexagonalcrystalwhichareusuallyneedlelike,fused
massesandcrystalpowders.Itcontainpleasantpeppermintoillikeodour.
Uses:-
1.Topicalanti-pruritic(Mechanism:Whenappliedtotheskininconc.b/w0.1-1%,menthol
dilatesthebloodvesselscausingasensationofcoldnessfollowedbythedepressionof
sensorycutaneousreceptorsresultinginasanti-pruriticaction.)Soitisfoundinthe
preparationsusedtotreatminorburn,sunburn,poison-ivyrashandathletefoot.
2.Itisalsousedathighconc.1-16%ascounterirritant.
3.Insmallerdosesitalsoactsasantisepticandstimulantandinternallypossessthe
depressioneffectonheart.
4.Incombinationwithcamphor,ithasanalgesicactivity.

CORIANDAR
BotanicalOrigin:-
Corianderumsativum
Family:-
Umbelliferae
PartUsed:-
Driedripefruit
Habit&Habitat:-
Plantisanannualherb
Indigenous:Italy



Naturalized:CentralandEasternEurope(temperatezone)
Cultivated:India,Bangladesh,Canada,RussiaandChina.
Eucarinemajorproducerofcorianderoil

Extraction:-
VolatileOilisobtainedbysteamdistillationfromdriedrippedfruits
Coriandaroil:-
Colour:colourlesstopaleyellowliquid
Odour:characteristic
Taste:characteristic
Constituents:-
CoriandarOilcontains:
Coriandrol60-70%
Hydrocarbon20%
Borneol
Geraniol
Limonene
Pinene
Cymene
Para-cymene

α-terpinene

Structures:-
CoriandorlBorneolGeraniol
Uses:-
Flavouringagent
Alsopossessthecarminativeproperty
Alsopossessthearomaticproperty

CARDAMOM
BotanicalOrigin:-
Elletariacardamomum
Family:-
Zingiberaceae
PartUsed:-
Driedripeseeds
Habit&Habitat:-
Plantisaperennialherb
Cultivated:Guatemala,Srilanka,IndiaandBangladesh
Extraction:-
Plantisobtainedfromwildsources.
VolatileOilisobtainedbythesteamdistillationfromthedriedripeseeds.
Characteristics
Colour:paleyellow
Odour:balsamic
Taste:sweet



Constituents:-
CardamomOilcontains2.8-6.2%ofV.O.whichinclude:
Terpinylacetate28-34%
Terpinylalcohol(mainlyTerpineol)
Limonene
Cineol
Borneol
Linalylacetate

Structures:-
LimoneneTerpineolBorneolCineolTerpinylacetate
Uses:-
Cardamomseedsareusedas:
Flavouringagent
Stimulant
Carminative
Condiment

CardamomOilisusedas:
Flavouringagent
Alsousedasaningredientincompoundcardamomtincture

ALDEHYDEVOLATILEOILS
BITTERORANGEPEEL
Variety:-
Amara
BotanicalOrigin:-
Citrusaurantium
Family:-
Rutaceae
PartUsed:-
Outerpeeloftheunripebutfullygrownfruit.
Habit&Habitat:-
Plantisatree
Native:India
Cultivated:Sub-tropicalcountries(China,Africa,Europe)

Collection:-
VolatileOilisobtainedbyexpressionmethodorEcuellemethod.
V.Oisobtainedbytheapplicationofhighpressureusedfortheremovalofjuiceandoil
Oilisseparatedfromjuicebycentrifugalseparationatlowesttemperatureinshort

possibletime.

Constituents:-
BitterOrangePeelcontains:
V.O.2.5%
VitaminC
Somebitterprinciples



Resins
Gums

V.O.contains:
Limonene
Citral
Citronellal
BitteramorphousglycosideAurantiamarin
ResinousprincipleAurantiamaricacid
FlavonoidglycosidesuchasHesperidin,Iso-hesperidinandNeo-hesperidin
BitterprincipleAurantin

Structure:-
Limonene
Uses:-
1.Usedasflavouringagent.
2.Possesscarminativepropertysoalsousedinstomachic.
3.Forlossofappetiteanddyspepticailments.Bitterorangepeelisthoughttofacilitate
weightgainbystimulatingtheappetite
4.Theleafandflowerofbitterorangeareused,byinfusion,forsymptomsofneurotonic
disordersinbothchildrenandadultsincasesofminorsleeplessness

SWEETORANGEPEEL
Variety:
Sinensis
BotanicalOrigin:-
Citrussinensis
Family:-
Rutaceae
PartUsed:-
Outerpeelorouterrindofthenon-artificiallycolouredripenedfruit.
Habit&Habitat:-
Plantisatree
Native:India
Cultivated:Sub-tropicalcountries(China,Africa,Europe)
Brazil&USAarelargerproducer

Collection:-
VolatileOilisobtainedbyexpressionmethodorEcuellemethod.
V.Oisobtainedbytheapplicationofhighpressureusedfortheremovalofjuiceandoil
Oilisseparatedfromjuicebycentrifugalseparationatlowesttemperatureinshort

possibletime.

Constituents:-
SweetorangepeelcontainsV.O.
Terpene90%(particularlyd-Limonene)



α&βCitral5%
Citronellal
Methylesterofanthranilicacid.

Structure:-
Limonene
Uses:-
1.Oilisusedasflavouringagent
2.Possessthecarminativeproperty.

LEMONPEEL
BotanicalOrigin:-
Citruslimon
Family:-
Rutaceae
PartUsed:-
Outeryellowishpeeloffreshripefruit.
Habit&Habitat:-
Plantisasmallevergreentree
IndigenoustoIndia,Pakistan
CultivatedinSub-TropicalcountriesinallovertheworldsuchasSpain,Italy,California,

Australia,Greece,Jamaica,Cyprus,Florida,Brazil.
Numerousvarietiesandhybridsarecultivatedintheseareas.

Collection:-
FruitsarecollectedinJanuaryorinAugustandNovemberwhengreencoloroffruit

changestoyellow.
SmallerfruitsareusuallyusedfortheremovalofV.O.
LemonoilisaV.Owhichisobtainedbyexpressionmethodwithoutheatfromthefresh

outerpeelofthefruit
ThereareseveralmethodsforobtainingtheV.Ofromthelemonfruit:

Method#1:-
PeelCanvasbagPressedTurbidoilStandSedimentseparated
Oilisdecanted.
Firstofall,outerpeelofthefruitisremovedwhichisplacedinthecanvasbagand

pressed.
Turbidoilisremovedandthenstanditforfewminutesorfewhours.
Sedimentseparatedandthenoilisdecanted.

Method#2:-(Spongemethod)
Outerpeelisremoved
Pressedflatsobecomeflexandoilglandsrupturedoverasponge.
SpongewillabsorbtheV.O.
Whenitwillbecomesaturated,V.O’saresqueezedout.



Method#3:-(Ecuellemethod)
Placeafruitinasaucerlikecontainerthatcontainsmallmetalpins

ItwillcausetherupturingoftheV.Oglandsandfromtheseglandsoilisremovedand
collectedinnarrowdepressionslitofsaucer.

Method#4:-
SimilartoEcuellemethodbutpeelisusedinsteadofwholefruit.

Method#5:-(Coldpressmethod)
Usedtoobtaincoldpressoil.
VolatileOilisobtainedbytheapplicationofhighpressureusedfortheremovalofjuice

andoil
Oilisseparatedfromjuicebycentrifugalseparationatlowesttemperatureinshort

possibletime.

Method#6:-
VolatileOilcanalsobeobtainedbydistillationmethod.
Suchoilisnotcomparablewiththeexpressedoilanddoesnotmeetthepharmaceutical

standard
Thismethodisusedtoobtaintheterpenelessoil.

Constituents:-
Lemonpeelcontains:
VolatileOil2-5%
VitaminC
Otherconstituents

VolatileOilcontains90%terpenesincluding:
Limonene70-80%
Citral4%

Otherconstituentsinclude:
Citronilol
Pinene
Terpinene
Geranylacetate
Terpeniol
Sesquiterpenes

Structures:-
GeranylacetateTerpeniolLimonene
Uses:-
1.Flavouringagent
2.Stimulant
3.Possessthecarminativeproperty
4.Usedincosmetics



5.Actasliquidcleanser
6.Usedforstomachic
7.Stomachicproperty

CINNAMONOIL
BotanicalOrigin:-
Cinnamomumzeylanicum.
Cinnamomumloureirii.
Cinnamomumcassia.
Family:-
Lauraceae
PartUsed:-
Driedinnerbarkofcoppicedshoots.
Habit&Habitat:-
Plantisatree
Cultivated:Indonesia,Srilanka,Vietnam,China,WestIndies&Madagascar.

Collection&Extraction:-
Barkisgatheredfromatreewhichisaboutlessthan6yearsold/2-3yearsold
Itiscollectedfromcoppicedshootwhichis18-36monthsold.
TheshootsgrowfromrestingbodyofplantfromwhereitiscutcalledCOPPICED

SHOOTS.
5-6shootsallowedtogrow2-3meterlongand2-3cmindiameter
Itistrimmedoutercorkofthebarkisremoved&rolledoverthesticktomakequillshape

&outercortexofthebarkisremoved
Thisbarkisallowedtodryinair&innerportionisreserved.
Smallerpiecesaregrindanddistilledforcinnamonoil.
Cinnamonoilisdistilledwithsteamandrectifiedbyredistillation.

Characteristics:-
Colour:yellowish/brownliquid
Odour:characteristic
Taste:characteristic
Itbecomesdarkerandthickerbyexposureofair.
Constituents:-
Cinnamoncontains:
Volatileoil1.2%
Mucilages
Calciumoxalate
Phlobatannins

Volatileoilcontains:
Cinnamaldehyde80-90%
Cinnamylacetate.
Limonene.
P-cymene.
Phellandrene.



β-caryophyllene
SmallerEugenol

Structure:-
Cinnamaldehydelimonene

Uses:-
1.Itisusedasflavouringagent,
2.Usedascarminative,
3.Usedaspowerfulgermicide.
4.Usedasantiseptic,
5.Usedasastringent,
6.Usedasaromaticandpungent

BITTERALMONDOIL
BotanicalOrigin:-
Prurisamygdalus.
Family:-
Rosaceae.
PartUsed:-
Driedseeds/kernels.
Habit&Habitat:-
ItisaTree
Indigenous:Mediterraneancountries,Italy,France,Spain

Constituents:-
Seedscontain:
Fixedoil45%
Proteins25-30%
Volatileoil1-3%

Italsocontains:
BitterconstituentsAmygdalin
EnzymeEmulsin
Benzaldehydenotlessthan80%
HCNnotlessthan2%&notmorethan4%

AmygdalinBenzaldehyde+HCN
Structure:
Amygdalin
.
Uses:-
1.Volatileoilisusedincoughremedies.
2.ItisnotusedinfoodpreparationsduetothepresenceofHCN.



KETONICVOLATILEOILS
CAMPHOR
BotanicalOrigin
Cinnamomumcamphora
Family
Lauraceae
PartUsed
Ketoniccrystallinesubstanceinwoodoftree
Habit&Habitat
LargeevergreenTree
Indigenous:Srilanka,Brazil,Florida,China,Taiwan.

Characteristics
Naturalcamphorisacolourlesstranslucentmasswithcrystallinefracture:

oRhombohedralcrystalsfromalcohol
oCubiccrystalsbymeltingandchilling.
Odour:characteristic
Taste:pungentandaromaticwhichisfollowedbycoldsensation.
Itvolatilizedatordinarytemperature.

Collection
Naturally
Thebestyieldofcamphorisobtainedfromoldtrees.
Occurascrystallineproductinthecollapseofwoodoftree.
Thewoodiscutintochipsandtreatedwithsteamindistillationtank.
1lbofcamphorisobtainedfrom30-40lbofchips
Camphorissublimedandliquidvolatileispassedawayintothereceiver.
ExcessofCamphorisobtainedfromthevolatileoil.
Camphorispurifiedbytreatingitwithlimeandtreatingitwithlimeandcharcoaland

resublimationintolargechamberstoform“FlowersofCamphor”whichcanbemadeinto
thefamiliarblocksbyhydraulicpressure.

Synthetically
SyntheticcamphorislargelypreparedfromAmericanTurpentine.
BytheactionofhydrogenchloridethepineneisconvertedintoBornylchloride
Itontreatmentwithsodiumacetate,yieldsisobornylacetate.
HydrolysisofthisyieldsisoborneolandsubsequentoxidationgivesCamphor.

ChemicalConstituents
Camphoroilcontains:
Camphor
Cineol
Borneol
Pinene
Camphene
Phellandrene
Limonene



Vanillin
Sesquiterpene
Diterpenes

Structures

Uses
1.Externallyasrubefacient,counterirritant
2.Internallyasstimulant,carminativeandantiseptic
3.Topicalanti-pruriticandanti-infective
4.Ascamphorliniment
5.Usedas1-3%inskinmedicationsandincosmetic.
6.Itisalsousedtomanufacturesomeplastics,celluloid,inlacquers,varnishes,explosives,
pyrotechnics,asinmothrepellentandinembalmingfluids.

SPEARMINT
BotanicalOrigin
Menthaspicata
Family
Labiatae
PartUsed
Driedleavesandfloweringtopswhichismoregreentopurpleincolour
Habit&Habitat
Perennialherb
Indigenous:Europe
Cultivated:USA&Asiancountries
MenthaiscultivatedthroughouttheplainsofIndia

Characteristics
Colour:yellow-yellowishgreen
Odour:characteristicstrongpenetrating
Taste:pungentwithoutsensationofcold
Extraction
Obtainedbysteamdistillation
Constituents
Spearmintcontains:
Volatileoil0.5%
Resin
Tannin

Theprinciplecomponentsare:
Carvone50-55%
Alcohols6-20%(terpeneol)
Esters4-20%

Othercomponentsare:
Limonene
Phellandrene
Dipentene
Dihydracarveolacetate



Cineol
α-pinene
Linalool

Structures
Uses
1.Flavouringagent
2.Carminative
3.Stimulant
4.Spasmolytic
5.Diuretic
6.Mouthwashes
7.Toothpastes
8.Chewinggums
9.Itisgiveninfever,vomitingandbronchitisandemployedaslotion.

CARAWAY
BotanicalOrigin:
Carumcarvi
Family:
Umbelliferae(Apiaceae)
PartUsed:
Driedripefruit
Habit&Habitat:
Plantisabiennialherbabout1minheight.
ItoccursbothwildandcultivatedincentralandnorthernEurope(TheNetherlands,

Denmark,Germany,Russia,Finland,Poland,HungaryandBritain)andinEgypt,Morocco.
AustraliaandChina.

Collection:
Volatileoilsareobtainedbysteamdistillationofdriedripefruit.
CarawayFruit:
Thefruits,usuallyusedwhole,haveapungent,anise-likeflavourandaromathatcomes
fromessentialoils,mostlycarvoneandlimonene.
ChemicalConstituents:
Carawaycontains:
Volatileoils3-7%
Fixedoils6-20%

Proteins
Calciumoxalatecrystals
Mucilage
Resin
Colouringmatter

Volatileoilscontain
Carvone50-60%



TerpeneLimonene40-50%
Dihydrocarvone
Carveol
Dihydrocarveol

Structure:
Uses:
1.Flavouringagent
2.Carminative
3.Spasmolytic
4.Hepatoprotective
5.Condiments
6.Asfragranceinsoaps,lotionsandperfumes

BUCHU
BotanicalOrigin:
Barosmabetulina
Barosmacrenulata
Family:
Rutaceae
Partused:
DriedLeaves
Habit&Habitat:
Plantisalowshrub
Indigenous:SouthAfrica

Extraction:
Leavescontainvolatileoilswhichareobtainedbysteamdistillation.
ChemicalConstituents:
Buchucontains
Volatileoils
Mucilage
Resins
Calciumoxalatecrystals

Volatileoilscontain
Diosphenol30%(BuchuCamphor)

Pulegone
Menthone
Isomenthone
Limonene

Structure:
Uses:
Asdiuretic
AsUrinaryAntiseptic
ForMenstrualProblems.



PHENOLICVOLATILEOILS
CLOVE
BotanicalOrigin:
Eugeniacaryophyllus
Eugeniacaryophyllata
Syzgiumaromaticum.
Family:
Myrtaceae.
Partused:
Driedripefloweringbuds.
Habit&Habitat:
Plantisatree
Native:MolluccaIsland
Cultivated:Zanzibar,Brazil,Pemba,Ambon,Madagascar,MauritiusandSouthAfrica.
BestcloveisofTanzania

Collection:
Collectedtwiceyearlywhentheirbasechangesfromgreentocrimsonredincolourindry

weatherfromAugusttoDecember.
Driedinopenairandtheirstalkareseparated.
Ondrying70%waterislost.
InIndonesia65%ofcloveproductionisground&mixwithtobaccoincigarette&smoke.

Extraction
Volatileoilobtainedbysteamdistillation
Characteristics
Colour:colourless-paleyellow
Odour:characteristics
Taste:characteristicpungent
Heavierthanwater
Becomesdarkerandthickerbyexposuretoair.



Morphology:
Size:1-1.7cmlong
Parts:
1)Lowerstalkcalledhypanthium.



2)Uppercaporcrown.



Chemicalconstituents:



Clovecontains:



Volatileoils14-20%



Tannins10-13%
Gums
Resins

Volatileoilcontains:
Eugenol70-95%
Acetyleugenol3%
α&βcaryophyllene5-8%
Vanillin
Methylfurfural
Methylsalicylates
β-pinene

Structure:
Eugenol
(4-allyl-2methoxyphenol)Acetyleugenol
(4-hydroxy-3methoxy-benzaldehyde)
Uses:
1.AsAntiseptic.
2.AsAnalgesic

3.Usedforplateletaggregationinhibition.
4.AsCarminative.
5.AsCounterirritant.
6.Asdentalanalgesicandanaesthetic
7.Aromatic
8.Flavouringagent

EUGENOL
Itis4-allyl-2-methoxy-phenol.
Preparation:
ItisobtainedfromcloveoilbytreatingoilwithNaOH(10%)
Itresultinformationofwatersolublesaltknownassodiumeugenolate.
Thenwashedwithetheranddecomposedwithacids(H2SO4)
Finallyeugenolisobtainedbydistillation.
Itisacolourlessorpaleyellowliquidwithstrongaromaofcloveandpungenttaste.



Uses:
1.Antiseptic.
2.Localanaesthetic.
3.Appliedtopicallytodentalcavities
4.Mixwithzincoxidefortemporarydentalfilling
5.Usedinmouthwashes.
6.Tosynthesizevanillin.

Conversionofeugenolintovanillin

THYME
BotanicalOrigin:
Thymusvulgaris
Family:
Labiatae
Partused:
Driedleavesandfloweringtops.
Habit&Habitat:
Smallevergreenherbaceousshrub
IndigenousandcultivatedinSpain,France,Italy,Germany(Europe),England,andU.S

Extraction:
Volatileoilisobtainedbysteamdistillationofaerialpartsofplant.
Chemicalconstituents:
Volatileoilcontains:
Thymol36-55%
p-cymene15-28%
Carvacrol1-4%
α-pinene
Myrcene
Linalool



CarvacrolThymol
Uses
1.Anti-fungal
2.Anti-bacterial
3.Antitussive
4.Spasmolytic

THYMOL
ThymolisaphenolobtainedfromtheThymusoil,Horsemintoil,Ajowanoil(Carum

copticum)
Obtainedorpreparedsyntheticallyfromp-cymene&m-cresol

Preparation:
V.Oissubjectedtofreezingtemperatureuntilthymolcomeintocrystal
OilistreatedwithNaOHtoformsodiumthymolatewhichiswatersolublehenceitis

separatedfromothernonphenoliccomponentandfinallydecomposedbyacidtoget
thymolcrystals.

Characteristics:
Colour:Crystalsarecolourless
Odour:thymelike
Taste:pungent
Solubility:slightlysolubleinwater
Uses:
1.Usedasantiseptic
2.Spasmolytic
3.Usedastopicalantiseptic&analgesicpreparation
4.Anti-bacterial
5.Usedinmouthwashes
6.Asantitussiveandexpectorant.
7.UsedtotreatTineainfection(anti-fungal)
8.Hasantisepticpropertyduetopresenceofphenolicgroup

PHENOLICETHERVOLATILEOILS
FENNEL
BotanicalOrigin:
Foeniculumvulgare
Variety:
Vulgarevariety:BitterFennel
Dulcevariety:SweetFennel
Family:
Umbelliferae



PartUsed:
Driedripefruit
Habitat:
Plantisaperennialherb
Indigenous:Asia&Europe
Cultivated:Central&EasternEurope,Russia,India,China&Egypt
ProductionArea:Bulgaria,Spain,Japan&Italy

Extraction:
Volatileoilisobtainedbysteamdistillation
Characteristics:
Colour:colourless-paleyellowliquid
Odour:characteristic
Taste:characteristic
Chemicalconstituents:
Fennelfruitcontains:
Volatileoil1-4%

Volatileoilcontains:
Anethole60-70%
Fenchone10-30%
MethylChavicol
Anisealdehyde
Anisicacid
Limonene
α-pinene

Structure:
Uses:
1.AsFlavouringagent
2.AsCarminative
3.Stomachic
4.Spasmolytic(infantcolic)
5.Antioxidant
6.HasAromaticproperty

MYRISTICA
BotanicalOrigin:
Myristicafragrance
Family:
Myristicaceae
Partuse:
Driedseedsofplant(driedkernelsoftheseeds)



Habit&Habitat:
Plantisatree
Indigenous:MolluccaIsland
Cultivated:Indonesia,Malaysia,Westindiesandtropicalregionsofworld.

Collection:
Thetreebearsfruitsfromits8-9thyearandcontinuetobearfruitsfor30-40years
2-3cropscollectedyearly
Fruitsarecollectedbyhandorbyhookedstick
Whenfruitripeepicarpissplitandouterepicarpisremovedatthespot.
Seedsareallowedtodriedinshell,whichtakesabout3-6weeks
Thenouterbrittletestaiscrackedout
Then(nutmeg)seedsarepartiallycoatedwithlimetoprotecttheattackofinsectsand

thenfinallygradedintoslice.

Extraction:
Nutmegoilisobtainedbysteamdistillationfromdriedripekernelsofplant.
Characteristics:
Colour:colourlesstopaleyellowliquid
Odour:characteristic
Taste:characteristic
Constituents:
Seedcontains:
Volatileoil5-15%.
Fixedoil.
Phytosterin.
Starch
Colouringmatter

V.Ocontains:
α-pinene10-30%
βpiene10-20%
Sabinene15-30%
Camphene60-80%
Myristicin4%(odouringprinciple)
Safrol2%
Eugenol2%
Terpinene3-6%
Iso,methyl&methoxyeugenol
Elemicin&isoelemisin
Cineol
Terpeneol
Myrcene

Structure:
SafrolMyristicinElemicin



Uses:
1.Flavouringagent
2.Carminative
3.Inlargedosesitistoxictohumanandcauseconvulsions.
4.Astringent
5.Stomachic

ANISEOIL
BotanicalOrigin:
Pimpinellaanisum.
Family:
Umbelliferae.
PartUsed:
Driedripefruit.
Habit&Habitat:
Plantisanannualherb
Indigenous:Asiaminor,Egypt,Greece
Cultivated:Spain,Italy,America,Germany,Bulgaria,SouthernRussia.

Collection:
Collectthefruitandgetseedfromthem.
Extraction:
Volatileoilisobtainedbysteamdistillation
Characteristics:
Colour:colourlessorapaleyellowhighlyrefractiveliquid
Odour:strongaromatic
Taste:spicy
Constituents:
Seedcontains:
Volatileoil1-3%.
Fixedoil
Starch

V.Ocontains:
Anethol80-90%
Methylchavicol
Limonene
α-pinene
Linalool
Anisealdehyde

Structures:
Anethol



Uses:
1.Flavouringagent
2.Carminative
3.Condiments

OXIDEVOLATILEOIL
CHENOPODIUM
Variety:
Anthelmenticum
BotanicalOrigin:
Chenopodiumambrosioides
Family:
Chenopodiaceae
Habit&Habitat:
Plantisaperennialweed
Native:South&CentralAmerica
Indigenous:toMexico
Naturalized:NewEngland&Missouri

Collection:
Fruitisasmallirregularandglobularinshape,verylightinweight&colourofthefruitis

brownorgreenishyellow.
Onrubbingthemembranouspericarpisremoved&thesmallbrownish-blackseedsare

exposed.Odouroftheseedisstrong,pungent&tasteisbitter.
Odouroftheseedisduetothepresenceofvolatileoilwhichretainondrying.

Extraction:
Volatileoilisobtainedbydistillationofripeseeds.
Oilisknownas“Americanwormseedoil”

Characteristics:
Colour:colourless-yellowish
Odour:peculiar,penetrating&somewhatcamphoraceous
Taste:bitter&pungent
Constituents:
Seedscontain:
Volatileoil0.6-1%

Volatileoilcontains:
Ascaridole60-70%(anthelmintic)
Sylvestrene
p-cymene
Choline
Dihydroxy-p-cymene

Structure:
Ascaridolep-cymene



Uses:
1.Anthelminticdrug
2.Usedfortheexpulsionoflumbricoidsspeciallyinchildren.
3.Usedasfumigantagainstmosquitoes.
4.Usedasfertilizers.

EUCALYPTUS
Synonyms:
Gumtree
Fevertree
Tasmanianbluegum

BotanicalOrigin:
Eucalyptusglobulus
Family:
Myrtaceae
PartUsed:
Driedleaves
Morphologyofleaves:
Leavesare6-15cminlength
Leavesarecoveredwithbluishgreywaxysubstancenamedas“BlueGum”.

Habit&Habitat:
Plantisanevergreentree
Indigenous:EasternAustralia&Tasmania
Cultivated:SouthernEurope&California
Commercialsupply:France,Spain,Portugal&SouthAfrica.

Extraction:
Drytheleaves&thenvolatileoiliscollectedfromsteamdistillationoffreshleaves.
Characteristics:
Colour:colourless-paleyellow
Odour:characteristicaromatic&somewhatcamphoraceous
Taste:pungentcooling
Constituents:
Volatileoilisidentifiedin1870&prescribedthenameEucalyptol,whichiscommonly
knownasCineolewhichisabout70%.
Italsocontainssome
Monoterpenes(α-pinene,β-pinene,camphene),
Sesquiterpene(globulol,apiglobulol,ledol)
Monoxide
Aldehydes
Ketones

Structure:
Uses:
1.Itisusedincommoncold,ascoughpreparations&asflavourants.



2.Possessantisepticproperty.
3.Italsoworksasdiaphoretic&expectorantproperty.
4.Usedinnasopharyngealinfection,sinusitis&asthma.
5.Itboostuptheimmunesystem&helpfulinchickenpox,measles&commoncold.
6.Usedasdecongestant.
7.Usedaswarmingoilinmuscularache,rheumatoidarthritis&inpurecirculation.

ESTERVOLATILEOIL
ROSEMARYOIL
BotanicalOrigin:
Rosemarinusofficinalis.
Family:
LabiataeorLamiaceae
PartUsed:
Driedleavesandfloweringtops
Habit&Habitat:
Plantisanevergreenshrub
Indigenous:SouthernEurope.
CultivatedinBritain
Oilproduction:SpainandNorthAfrica.

Extraction:
Volatileoilisobtainedbysteamdistillationoffloweringtopshavingleafytwigs.
Constituents:
Volatileoil1-2%contains:
Camphor(20-50%)
Cineol
Borneol
Bornylacetate
Rosemarinicacid
Monoterpeneshydrocarbons
Triterpenes(α&β-amyrene,flavanoidsandphenols)

Structure:
Uses:
1.Usedinperfumery,soapliniments.
2.Inaromatherapy.
3.Usedasflavouringagent.
4.Actascarminative,spasmolytic,diuretic,sedative,antimicrobial



MISCELLANEOUSVOLATILEOIL
ALLIUM
BotanicalOrigin:
Alliumsativum(garlic)
Alliumcepa(onion)
Family:
Liliaceae
PartUsed:
Bulbofplant.
Habit&Habitat:
Plantisaperennialherb.
Native:Eurasia
Cultivation:Pakistan,Indonesia,China,Asia,India

Extraction:
Volatileoilisobtainedbysteamdistillation.
Constituents:
Majorconstituentisallicinwhichisadi-allyldi-sulphide.Alsocontainallyl-propyldi-sulphide.
Structure:
Allicin
Uses:
1.Usedasingredientinfoodandasafood
2.UsedasAntithrombotic.
3.UsedasAntiseptic,Antihypertensive,Hypoglycaemic.
4.Acceleratesthewoundhealing
5.Possessantibioticproperty
6.Hypolipidemic
7.Diaphoretic
8.Usedasexpectorant&incommoncold

ANETHUM
Synonym:
Dilloil
Anethodorant
BotanicalOrigin:
Anethumgraveolens
Family:
Umbelliferae
PartUsed:
Driedripefruit
Habit&Habitat:
Plantisanannualherb
Native:SouthwesternAsia&southernEurope
Cultivated:EasternEurope&Egypt.



Extraction:
Volatileoilisobtainedbythesteamdistillationofdriedripefruit.
Constituents:
Fruitcontains:
volatileoil2-4%

Volatileoilcontains:
Carvone43-63%
Limonene40%.
Phellandrene
Carveol
Terpinene
Dihydrocarvone

Structure:
Uses:
1.usedasaflavouringagent
2.Usedascarminative
3.Ingredientininfantgripewater
4.Usedingastrointestinalailments.


