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LEMON ESSENTIAL OIL



THERE ARE TWO 
PATHWAYS TO BUILD

ESSENTIAL OILS 
WITHIN THE PLANT



Terpene Pathway

Phenylpropanoid pathway



Terpene Pathway



When 5 carbon atoms 
bond with 

8 hydrogen atoms 
in an aliphatic chain 

this is call an isoprene molecule or isoprene unit 



When 2 isoprene units join together

We now have 10 carbon + 16 hydrogen

We have a Monoterpenes 

This is Limonene



When 3 isoprene units join together 

We have 15 Carbons and 24 Hydrogen 

We have a  SESQUITERPENE 

This is Bisabolene – found in lemon, 

lime and bergamot 



Phenylpropanoid pathway
Sometimes called the Shikimic pathway

9 Carbons

10% of essential oils are made through this pathway.  

They are very strong.

They can cause adverse reactions.

They have cautions attached to their use.

They must be used with care.

Eugenol 



Things that effect how easily an essential  oil will 

get absorbed into the body are: 

Single bonds

Double bonds

Covalent bonding

Aliphatic chains

Benzene rings



Functional groups



The hydroxyl group (-OH) consists of one hydrogen atom and 

one oxygen atom.  When this group attaches to one of the 

carbons in a 10-carbon atom (by displacing one of the 

hydrogens) it forms an alcohol called a Monoterpenol.

When it attaches itself to a 15-carbon atom, it forms an alcohol, 

which is called a Sesquiterpenol.

Most end in –ol

ALCOHOLS



When the –OH group attaches itself to a carbon in the phenyl ring 
(benzene ring) it forms a phenol.   

Because of its structure the ring takes longer to “pull through” the skin
Most end in –ol

PHENOLS



Estragole – Methyl chavicol
Found in Sweet Basil

Most ethers occurring in essential oils are phenolic ethers being derived from the

shikimate pathway.

They are derived from the hydroxyl group of the phenol.

Ethers are named after the phenol plus the carbon chain group name with the word

ether attached.

ETHERS



Geranial
Benzaldehyde

To make an aldehyde, both the carbonyl group (=O) and a hydrogen atom (-H) attach 
themselves to a carbon atom in either an aliphatic chain or a benzene ring.
Name refers to one or two words referring to molecular structure followed by the word 
aldehyde.  e.g. cinnamaldehye

ALDEHYDES 



When the carbonyl group (=O) attaches itself to either an aliphatic chain or a 

benzene ring it creates a ketone.  

The functional part of a ketone links together two hydrocarbon radicals thus it lies 

in the middle of the carbon chain.  

Most end in “one”

KETONES

Menthone found in 
peppermint and cornmint

Methyl heptanone – found in 
Lemon grass and May chang 



Esters contain a double bond between carbon and oxygen – the carboxyl group.

An ester is the result of a reaction between organic acid and an alcohol to give an

ester plus water.

Esters and acids are based on the carboxyl group.

The name of an ester usually shows the alcohol and acid that have combined to

produce the ester molecule. Thus the ester linalyl acetate gets its name from:

linalyl  = the alcohol linalool and acetate – the acetic acid. 

ESTERS

Linalyl Acetate



1.8 and 1.4 cineole

1,8-cineole is the most commonly found oxide in essential oils.

As a very large proportion of eucalyptus globulus is 1,8 cineole

this oxide is often called eucalyptol.

OXIDES  



Nepetalactone – found in catnip

Lactones occur mostly in expressed oils as the molecules are too large to come over in distillation.  
Lactones have the same functional group as the esters but they are bonded in a ring structure 
with the hydrocarbon radicals.  
Then can have the same neurotoxic effect as ketones.
Can end in lactone, in or ine

LACTONE



Benzoic Acid

All acid molecules share the structure that one carbon atom is attached to an oxygen 
atom and to the hydroxyl group OH.  
The functional part of an acid will always be at the end of a carbon chain and never in 
the middle of it. 
This is called an aliphatic acid.   
If the functional part is attached to a benzene ring, it is called an aromatic acid. 
Acids in their free state are not very common in essential oils with the exception of 
Benzoin.  
Name normally contains the word acid as above.

ACIDS



Component Effects Component names Some essential oil 
suggestions

Caution

Monoterpene 

General tonic
Air Antiseptic

Penetrating – aid 
skin penetration.

Highly volatile 
Aid respiratory 
preparations.
Decongestant

Camphene
Liquefies mucus

Carene
Mucolytic 

Prevents bone loss

Limonene;
Activates white blood cells, 

analgesic,
Skin penetration enhancer

Pinene
Antispasmodic, 

Anti-inflammation
Anti-bacterial 

Terpinene
Anti-spasmodic

Antiviral
Kills head lice

Camphene
Black Spruce, Pine oils 

Carene
Pine, cypress 

Limonene
Grapefruit, Orange, Lemon, 

Mandarin

Pinene
Cypress, Juniper, Rock Rose, Pine oil

Terpinene
Tea Tree

Oxidation



Component Effects Component names Some essential oil 
suggestions

Sesquiterpene Slightly hypotensive (lowers 
BP)
Astringent
Anti-inflammatory, 
Antitumoral, 
Analgesic,
Antispasmodic, 
Antiviral, 
Skin penetration enhancer, 
Prevents ulcers, 
Lowers triglycerides

Bisabolol
Anti-inflammatory
Anti histamine
Caryophyllene
Anti-inflammatory ,
Antitumoral
Analgesic, 
Antispasmodic a
Antiviral ,
Immunostimulant
Cedrene
skin penetration enhancer
Curcumene 
Anti-inflammatory, 
Antitumoral prevents ulcers, 
Lowers triglycerides
Sesquiphellandrene
Antitumoral , 
Antiviral
Zingiberene 
Prevents ulcers
Azulene/chamazulene
anti-inflammatory, antibacterial, 
antihistaminic, antioxidant, 
antispasmodic, liver protective

Bisabolol
German chamomile
Balsam poplar

Caryophyllene
Clove bud, Catnip, Black Pepper, 
Copaiba

Cedrene
Virginian cedarwood 

Curcumene 
Turmeric, Ginger, Helichrysum 
italicum 

Sesquiphellandrene
Ginger, Turmeric

Zingiberene
Ginger

Chamazulene 
Blue tansy, German chamomile, 
Yarrow



Component

Alcohol

Effects
Antioxidant
Analgesic
Strongly bactericidal
Antiseptic, Antiviral
Antifungal
Stimulating/soothing
Diuretic
Inhibits 
Acetylcholinesterase 
(helps to inhibit the pain 
signal being transmitted)

Component Names
Citronellol;
Antifungal, Antifungal – candida,
Anti-spasmodic, kills dust mites,
Geraniol
Antifungal, Antispasmodic, cooling, antimicrobial
Nerol
Antifungal
Linalool
Anti bacterial, analgesic, anti-inflammatory, anti-spasmodic,
Sedative, anti tumoral (skin),
Terpine-4-ol
Anti bacterial, immune support as it increases white cell 
production,
Pro-inflammatory inhibitor
Antifungal, antitumoral, kills head lice, treats scabies
Borneol
Antiviral (herpes simplex 1- cold sores), antispasmodic, 
Inhibits acetylcholinesterase
Menthol
Antispasmodic, antispasmodic to the smooth muscles of 
the small intestines cooling, analgesic
Terpineol (a)
Antimicrobial (airborne), analgesic, anti-inflammatory, 
antibacterial, antifungal, antitumoral,  Cicatrisant, kills 
head lice, sedative

All antioxidant

Some essential oil
Citronellol:
Geranium, rose otto, Citronella
Geraniol:
Palmarosa, Geranium, Sweet thyme
Nerol:
Helichrysum, Rose otto, Rose absolute, 
Neroli
Linalool
Howood ct linalool
Coriander seed, Sweet Thyme, Neroli, 
Lavender, Niaouli, Helichrysum, 
Clang, Ylang Ylang
Terpinen-4-ol
Tea tree 42%, 
sweet marjoram 32%
Borneol
Sage, Inula gravelones,
Rosemary ct camphor
Menthol
Cornmint 70%, 
Peppermint 30%
Terpineol (a)
Eucalyptus radiata, 
distilled lime, niaouli  



Component

Phenol

Effects
Antioxidant
Highly Antiseptic
Bactericidal
Immunosupporting 
General tonic
Analgesic
Antiviral, 
Anti-fungal
Rubefacient
Reduces temperature

Component names
Carvacrol
Airborne antimicrobial, 
analgesic, anti-inflammatory, 
antibacterial, antifungal, 
antioxidant, antispasmodic, 
antitumoral, hypotensive, 
inhibits acetylcholinesterase, 
liver protective
Eugenol
Analgesic , anti-inflammatory , 
antibacterial , anticoagulant , 
antifungal, antihistaminic
antispasmodic, antitumoral , 
antiviral , hypotensive , liver 
protective , neuroprotective , 
vasodilator
Thymol
Analgesic , anti-inflammatory , 
antibacterial , antifungal , 
antifungal, antioxidant , 
antispasmodic, antitumoral , 
antiviral , hypotensive , liver 
protective

Some suggest oils
Carvacrol
Oregano 76%
Winter Savory 56%

Eugenol
clove bud, clove leaf, clove stem, 
cinnamon leaf, holy basil

Thymol 
Thyme ct thymol, Ajowan 

Cautions

Can irritate skin

Not for use on babies or 
children

Do not use in suppositories 

Use in Capsules with caution



Component

Phenolic 
Ethers

Effects

Analgesic, 
anti-inflammatory, 
anticoagulant, antifungal, 
antithrombotic, prevents 
ulcers, antiviral,
inhibits acetylcholinesterase,
Sedative

Component 
names

Anethole
Analgesic, anti-inflammatory, 
anticoagulant, antifungal, 
antithrombotic, prevents 
ulcers, antiviral, inhibits 
acetylcholinesterase,
Sedative
Oils high in Anethole should 
not be used in pregnancy, 
endometriosis or oestrogen-
dependant cancers

Myristicin
Analgesic, 
anti-inflammatory

Estragole
also known as Methyl chavicol:
Pain relieving in smooth 
muscle, antispasmodic, anti 
bacterial 

Some suggested 
oils

Anethole 
aniseed, star aniseed, aniseed 
myrtle and sweet fennel.

Myristicin
Nutmeg

Estragole
also known as Methyl chavicol:
Basil ct linalool 2%
Tulsi - Holy Basil
Tarragon 77%
Fennell 3%

Cautions

See drug interaction 



Component Effects Component names Some essential oil 
suggestions

Cautions

Aldehyde

Antiseptic
Anti-inflammatory
Hypotensive
Nervine sedative
Reduces temperature
Antiviral
Antioxidant

Citral (geranial + Neral)
Air antiseptic (broad spectrum), 
analgesic, effective against MRSA 
and Escherichia coli,
Citral is one of the most potent 
antifungal essential oil components 
and this extends to Citral in vapor 
form
anti-inflammatory, 
anticonvulsant, antitumoral, 
antiviral, sedative
Citronellal
Air antiseptic, good broad spectrum 
antibacterial, analgesic,  antioxidant , 
antitumoral, sedative, Antifungal
Citronellal is a potent free radical 
scavenger
Citronellal significantly 
inhibited Bacillus 
subtitlis and Staphylococcus 
epidermis, which are primary 
contributors to foot odour, 
Citronellal is active against MRSA
Cinnamaldehyde
Extreme skin sensitiser

Citral
Lemongrass, May chang, 
Lemon Myrtle, 

Citronellal 
Eucalyptus citriodora (75%) 
Citronella oil (40%). 
Melissa 12%.

Cinnamaldehyde
Cassia Leaf and Bark
Cinnamon Bark

Aldehydes are prone to Oxidation

Can irritate skin when used neat

Citral and Citronellal can be skin 
sensitising 

Citral 
Skin irritation effect of Citral (Neral 
and geranial) can be quenched by 
the addition of limonene as it pulls 
the aldehyde across the skin quicker 
reducing irritation
Use at less than 0.6% in blends

Trigeminal Nerve responses:
Stimulation of trigeminal receptors in the nose leads to sympathetic stimulation.  
Citral (Neral + geranial) is an aldehyde that when inhaled stimulates the trigeminal nerve making it a 
stimulant but when it enters the blood stream it become a sedative

Lemongrass penetrates the microfilm of the candida and kills it. 



Eucalyptus Citriodora 



Cinnamon Bark



Component Effects Component names Some essential oil 
suggestions

Cautions

Ketone 

Decongestant
Mucolytic
Lipolytic
Wound healing/scars 
Analgesic
Anti-coagulant
Sedative/stimulant
Antiviral, Anti-fungal
Emmenagogue
Cholagogic
Choleretic
Carminative

Camphone;
Analgesic, relieves cough, 
cns stimulant, mucolytic, 
prevents bone loss

Carvone
Activates white blood cells , 
analgesic, anti-inflammatory, 
antianxiety, antibacterial 
anticonvulsant , antifungal , 
antispasmodic , antitumoral, 
immunostimulant , liver 
protective, sedative

Menthone; 
Analgesic, anti-inflammatory 
antibacterial (in particular 
respiratory), anticoagulant , 
antioxidant, cns stimulant

Camphone:
Rosemary ct camphor, 
Spike Lavender, 
Dalmatian sage, Hyssop

Carvone
Caraway, Spearmint

Menthone
Peppermint, Cornmint

Can be neurotoxic
with prolonged use

Use with caution in pregnancy 
and MS

Ketones not to be used:
Pinocamphone in Hyssop ct 
pinocamphone
Pulegone in Pennyroyal, 
Thujone in Thuja, 
Dalmatian Sage







Component Effects Component names Some essential oil 
suggestions

Cautions

Esters

Antifungal
Anti-inflammatory
Antispasmodic
Cell regenerating
Nervine, 
Sedative
Effective for skin problems
Vulnerary

Benzyl benzoate
antifungal antispasmodic, 
antitumoral , hypotensive, kills dust 
mites , kills head lice, treats scabies 
Bornyl acetate; 
Anti spasmodic especially to lungs
Releases tension and relaxes tissue. 
Prevents bone loss
Linalyl acetate
analgesic, anti-inflammatory , 
antibacterial, antitumoral , 
antiulcerogenic, immunostimulant 
sedative
Methyl salicylate; 
Anti-inflammatory, analgesic
Geranyl acetate 
fungicidal against Candida albicans

Benzyl benzoate
Benzoin resinoid 40%
Jasmine absolute 10%

Bornyl acetate:
Inula graveolens
Black spruce, Douglas fir, Valerian

Linalyl acetate 
clary sage 72% 
Petitgrain oil 70%,
lavender 25% bergamot 22%

Methyl salicylate
Wintergreen

Geranyl acetate
Palmarosa 10%

Methyl salicylate; 
Turns to asprin in the blood
See drug interaction

NOTE: 
When linalool (alcohol) and linalyl acetate (ester) are both in an essential oil then something special happens. 
The oil becomes VERY regulating
Examples Lavender, Clary sage





Component Effects Component names Some essential oil 
suggestions

Cautions

Oxide 

Mucolytic
Bronchodilators
Expectorant 
Decongestant
Diuretic

Bisabolol oxides
anti-inflammatory
Cineol
Air antiseptic, analgesic, 
anti-inflammatory, antibacterial, 
antispasmodic, antiviral, 
hypotensive, increases cerebral 
blood flow  mucolytic, 
skin penetration enhancer

Bisabolol oxides
German chamomile

1.8 Cineol
Eucalyptus globulus,  
E. radiata,  E. smithii, cajuput, 
niaouli, Raventsara

Can irritate the skin when used neat

Use with caution with children and 
babies



GERMAN CHAMOMILE



Component Effects Component 
names (examples)

Some essential oil 
suggestions

Caution

Furanocoumarins Photosensitising Bergapten; 
Anti-inflammatory 
cooling

Bergapten
Bergamot 0.35%
Grapefruit 0.012%
Lemon 0.001%

Can be photo-sensitising, use 
correct % dilutions 



Component Effects Component names Some essential oil 
suggestions

Acid Anti-inflammatory Benzoic acid;
Anti-inflammatory

Benzoic acid
Benzoin



NOW LETS PUT ALL THAT INTO 
PRACTICE!











Pain
Cajuput
Helichrysum, 
Spike lavender
Black pepper
Ginger
Lemongrass
Peppermint

Rubefacient
Rosemary ct camphor and ct 1.8 cineol
Black paper
Ginger
Winter green, 
Cornmint, peppermint

Anti spasmodic
Lavender
Sweet Basil
Clary sage,
Roman chamomile
Cardamom


