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Essential oilsEssential oils

Secondary metabolites from vegetative and Secondary metabolites from vegetative and 
prepre--flowering phases in officinal plants flowering phases in officinal plants 



Essential oilsEssential oils

•• LocalizationLocalization

Present in about  50 families Present in about  50 families 
((LamialesLamiales, , AsteralesAsterales, , RutalesRutales))

Flowers 

•• Distribution Distribution 

Barks,Woods, Rhizomes, Fruits, Roots, Seeds

•• QuantityQuantity Normally lower than 1%Normally lower than 1%

Leaves



Ecological roleEcological role

Plant interactionsPlant interactions

AllelophaticAllelophatic agentsagents

PlantPlant--animal  interactions animal  interactions 

Protection against predatorProtection against predator

Attraction of pollinating speciesAttraction of pollinating species



Chemical compositionChemical composition

MonoterpenesMonoterpenes
TerpenesTerpenes

SesquiterpenesSesquiterpenes

Aromatic compoundsAromatic compounds
derived from derived from phenylpropanephenylpropane

Compounds of miscellaneous originCompounds of miscellaneous origin

several thousands compounds with several thousands compounds with 
multiple functionalized moleculesmultiple functionalized molecules



Factors influencing the variability of Factors influencing the variability of 
essential oils’ compositionessential oils’ composition

OccurranceOccurrance of of chemotypeschemotypes

Influence of vegetative cycleInfluence of vegetative cycle

Influence of environmental Influence of environmental 
factorsfactors

Influence of cultivation Influence of cultivation 
practicespractices

Stocking the material for Stocking the material for 
extractionextraction Conservation of the oilsConservation of the oils



Methods of productionMethods of production

Steam distillationSteam distillation

SimpleSimple

SaturatedSaturated

HydrodiffusionHydrodiffusion



Methods of characterizationMethods of characterization

GCGC

AnalysesAnalyses

MSMS



Biological activity of essential oilsBiological activity of essential oils

••AntimicrobialAntimicrobial

••AntioxidantAntioxidant



The The antimicrobialantimicrobial activity activity of of 29 29 
oils oils has been has been tested on 59 tested on 59 

micromicrooorganismsrganisms



The eThe essentialssential oils tested coils tested caame from me from 
different familiesdifferent families::

AsteraceaeAsteraceae

55

Cupressaceae

2

Apiaceae

2

Lauraceae

2

Verbenaceae

1

Lamiaceae

14

Monimiaceae 

1

Myrtaceae

1

Geraniaceae

1



Microorganisms tested

Lactobacillus spp. (8) 

Xanthomonas arboricola pv. pruni

Bacillus spp. (8)

Candida sake

Clostridium spp. (9)

Bifidobacterium spp. (8) Pseudomonas spp. (8)

Pectobacterium carotovorum subsp. 
carotovorum

Streptococcus spp. (7)

Schizosaccharomyces japonicus

Torulaspora delbrueckiiSchizosaccharomyces pombe

Kluyveromyces marxianus

Saccharomyces cerevisiae

Pichia membranaefaciens

Zygosaccharomyces bailii

Rhizobium vitis



Determination Determination of of antimicrobial activity: MICantimicrobial activity: MIC

Oil/ethanol stock 
solution (1/10, v/v)

•Assessing bacterial growth

•Determining pH

•Observing bromocresol colour 
changes

Serial dilution in 
nutritive broth

Increasing concentrations 
spreaded in a range of 200 

to 2000 ppm



LaLamiaceaemiaceae familyfamily’s ’s oils’ activityoils’ activity

BasilBasil

Pennyroyal   Pennyroyal   
Peppermint                        Peppermint                        
SageSage
LLavandinavandin ““AbrialisAbrialis” ” 
LLavandinavandin “G“Grossorosso” ” 
LLavandinavandin “Super A”“Super A”
BergamotBergamot

Spanish oreganoSpanish oregano
OrOreganoegano
RosemarRosemaryy
ThThyymmee (T.(T. capitatuscapitatus, T., T. vulgarisvulgaris)   )   
SaSavoryvory (S.(S. cuneifoliacuneifolia, S. , S. hortensishortensis))

BacteriaBacteria

YeastsYeasts

7575--100% 100% 
inhibition inhibition 

only ononly on

nono
inhibition inhibition 

7575--100% 100% 
inhibition inhibition 
on bothon both

BacteriaBacteria



Asteraceae
•Mugwort

•Santolina

•Tansy

•Wormwood

AsteraceaeAsteraceae
••MugwortMugwort

••SantolinaSantolina

••TansyTansy

••WormwoodWormwood

Coupressacae
•Cypress

CoupressacaeCoupressacae
••CypressCypress

Lauraceae
•Laurel

•Cinnamon

LauraceaeLauraceae
••LaurLaurelel

••CinnamCinnamonon

Geraniaceae
Geranium

GeraniaceaeGeraniaceae
GeraniumGeranium

Myrtaceae
Clove

MyrtaceaeMyrtaceae
CloveClove

••CostmaryCostmary ••JuniperJuniper

OtherOther familfamilies’oils’activityies’oils’activity



Antioxidant activity
Solution of:

Agar

2% lynoleic acid (2mg/ml)

10% � carotene (2mg/ml)

After incubation at 45°C for 4 hours:

The halo around filters is proportional 
to the antioxidant activity



77LavandinLavandin ““AbrialisAbrialis””, , RosemaryRosemary
99LaurelLaurel
1212BoldoBoldo, , BasilBasil
1313GeraniumGeranium
1414PeppermintPeppermint, , SavorySavory
1717Juniper, BergamotJuniper, Bergamot
1818LavandinLavandin “Super a”“Super a”, , ThymeThyme
2020Cinnamon, SageCinnamon, Sage
2222OreganoOregano
2424CloveClove
2626Spanish oreganoSpanish oregano

Size Size of the of the haloeshaloes in mmin mm



Antibiotic activity of 7 essential oils on Antibiotic activity of 7 essential oils on 
60 strains of 60 strains of CandidaCandida sppspp..

• Candida albicans (32 strains)
• Candida glabrata (3 strains)
• Candida lypolitica (1 strain)
• Candida parapsilosis (24 strains)



LavandinLavandin, Tea tree, , Tea tree, 
PeppermintPeppermint

Juniper

Cinnamon, Oregano, ThymeCinnamon, Oregano, Thyme

No antimicrobial activityNo antimicrobial activity

Antimicrobial activity only Antimicrobial activity only 
on on CandidaCandida lipolyticalipolytica

GGreatreat antimicrobial antimicrobial 
activityactivity

ResultsResults



Essential oilsEssential oils’’ strength compared with strength compared with 
antifungal agentsantifungal agents’’

Yeasts spp. Essential oils Amphotericin B Fluconazole 

C. albicans 0.4-0.8a  <<<< 1 1 

C. glabrata 0.4-0.8 <<<<1 16 

C. lipolytica 0.2-0.4 2 ???? 

C. parapsilosis 0.4 <<<<1 4 

 

 

aaValues expressed Values expressed in in µµg/mlg/ml



Antibacterial activity against Antibacterial activity against 
Helicobacter pyloriHelicobacter pylori

H.pylori is proved to play an important role to:
• Etiology of human antral gastritis
• Peptic ulcer disease



Essential oils’ inEssential oils’ inhhibitionibition activityactivity

Onion     Onion     200 200 ppmppm

Cinnamon    800 ppm

Clove     1800 ppm

Among the 21 essential oils tested only 3 showed a clear Among the 21 essential oils tested only 3 showed a clear 
bactericide effect on bactericide effect on Helicobacter pyloriHelicobacter pylori



Antibacterial activity againstAntibacterial activity against bifidobacteriabifidobacteria
strains from oral cavitystrains from oral cavity

1271277272BifidobacteriaBifidobacteria
15151919SamplesSamples

Dental Dental plaplaquequeDental cariesDental caries

Dental plaque

6%

30%

64%

Dental caries

45%

22%

33%

B. inopinatum
B. denticolens
B. dentium



MIC ranges in dental caries and MIC ranges in dental caries and 
plaplaquque isolatese isolates

400 400 -- 600600> 1000> 1000> 1000> 1000BasilBasil
400 400 -- 800800> 1000> 1000> 1000> 1000CloveClove
400 400 -- 600600> 1000> 1000> 1000> 1000GeraniumGeranium
600 600 --10001000> 1000> 1000> 1000> 1000LavandinLavandin ““GrossoGrosso””

400 400 -- 800800400 400 -- 10001000> 1000> 1000ThymeThyme

600 600 --10001000

400 400 -- 600600
400 400 -- 600600
400 400 -- 600600

200 200 -- 400400

B. B. denticolensdenticolens

> 1000> 1000> 1000> 1000PeppermintPeppermint

600 600 -- 10001000400 400 -- 10001000SavorySavory
600 600 -- 800800
800 800 -- 10001000

200 200 -- 400400

B. B. dentiumdentium

400 400 -- 800800Spanish oreganoSpanish oregano
400 400 -- 12001200OreganoOregano

200 200 –– 400400aaCinnamonCinnamon

B. B. inopinatuminopinatum

aaValues expressed Values expressed in in ppmppm
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