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Essential Oils (= volatile olls)

A Complex mixtures

I Green leafy volatiles
I Hydr oc alribgpin sn  tiie s 0)
I Monoterpenes (middle notes, moderately

volatile)
A Esters, alcohols, ketongshenolics

I Sesquiterpend$ow notes, not too
volatile)
A Essential oils can contain several
hundred identified compounds

A Plant families known for their
essential oils includApiaceae
LamiaceagelLauraceagMyrtaceae
andAsteraceae




Mono-, Sesquiterpenes
ObservedFunctionsin plants

A Protection

i Antifeedantamammals, insects, aphids, etc.

i Allelopathic, Anti microbial, antiviral, antifungal properties
I Seed germination inhibitors

i Seedling inhibitors

i Pheromone mimics to interfere with mating

A Signaling

I plant behavior changes when exposed to airborne volatile compounds on a gradient



Predators cause change in EO composition
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Essential Olls

A Complex mixtures of monoterper@esome essentialils containseveral
hundred identified compounds

AFamilies commonly containing essential oils incltioe parsleyamily
(Apiaceag, mint family Lamiaceag laurel family ({auraceag and the
eucalyptus family

AEssential oils penetrate the skin, are used topicallgrasnflammatoryand
antimicrobial agents

Alnternally as mild sedatives (lemon balm, chamomaéajiinflammatoryand
antispasmodics (chamomile, yarrow) and flanmgredients

AMany more uses as aromatherapy, cosmetics, perfumes, and for internal use,
food and flavor, and medicine



Essential Oil Products
S

A Oral, Skin Applications | z Pt
A Addition to tablets, capsules - ;
A Tinctures

Dentatorce

A Syrups ST
A Throat lozenges ”
A Oral irrigators

A AiCosmedicéd i.e. mouth rinses, shampoos
A Salves, creams

A Medicated fixed oils (SJW oil tavenday




Quality

ADi stilling oils damage or ¢
AConsider a vacuum chamber

ASome commercial products are overheated,
solventextractehexane), become much less complex
(GC/MS)

ASome are spiked with synthetics

ASome might contaitipophilic or volatile contaminants
(herbicides)



Quality Issues

Aldentity, purity, spiking, analysis, organic
ASafety issues

AApplications

AMateriamedica(top 20 oils)

ASetting up a home business
AResources



Other Quality Issues

AOrganicallygrown

AFair trade

ATesting

AOrganoleptiqdsmell, taste)

AThe standard is the fresh platsvendayrosemary)
AGC/MS

ALC/IMS

AHPLC



Essential Oil® High Variation

A Different population of the same species vary widely in composition
standardization desirable

A Achenedrom 11 indigenous populations of fennel were studied by GC/MS
A Estragoletransanetholefenchonelimonene, and alphginene

A Four different groups were seen
I Hi estragol€63%) and low transnetholg3%)
i Estragolgca. 43% and traranetholgca. 22%)
I Estragolgca. 23%) and tramsnetholgca. 64%)
I Low estragoldca. 8%) and high trarenetholgq64%)

A SourceBarazankt al. 1999PlantaMedica65:486.



Variationd Chemotypes

AVariationd Chemotypes
AChemotaxonomy

AVariation within a species in different parts of their range
I Hybridization, polyploidy
I Phenotype, genotype
I Predators, browsers (leaf hoppers)
I Manufacturing methods
I Valerian
I Lack of standardization



Basic Metabolic Pathways
Secondary Compounds
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Four Major Chemical Pathways

Fatty Acids Terpenes Phenyl
| MeSA Propanoids
MeJA .
cis-jasmone Alkaloids i SAMT
i Sesquiterpenes SA Benzenoid
Indole : . :
. JA ohaaenae Py Cinnamic acid
e ! Diterpenes | g7 Phenolic acids
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Isoprene: Basic Building Blocks

Many terpenes are built up from the isoprene or-gentane units (C5) linked
together in various ways with different ring closures, degrees of unsaturation, and

functional groups

CHq

The commonest arrangement appeared to be "head-to-tail": = CH,=—=C

iso~-pentane unit

CHa

—_— CH2

i )

c__.



Terpenes Built from Isoprenes

AMonoterpenes f; @
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Monoterpenes

A Molecules containing 10 carbon
atoms

A Monoterpenes are volatile, slightly
watersoluble, more soluble in . CH
alcohol

CHsz

A They are a main constituent of many
essential oils Sew,

A They can occur as an open chain,
single ring, or double ringtructure

I Can occur as esters, alcohols, ketones

A Many are aromatic, effect the
nervous system, and relax smooth
muscle like the bowel; other effects



SesquiterpenesC15 Compounds

A Sesquiterpene€15 compounds

A Component of essential oils

A Examples are thehamazulenes

A About 5,000 have been reported

A Most produced through theevalonic

pathway
A Antispasmodicantiinflammatory

A Sesquiterpenkctones:
I QOver 4,000 reported

I Especially common in Daisy
family

A Feverfew Tanacetum
partheniumn)

A Yarrow, chamomile
I Tend to be bitter
I Can cause allergic reactions

I Usuallycrystalinecompounds
that are not particularly volatile
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GC/MA for Detection and Identification dkerpenes




Gas Chromatogram Diagram
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CombtPalAutosampler




SPME
Small polymer micro-extraction

< Plunger

Plunger retaining
screw

Adjustable needle
guide/depth
gauge

Fiber attachment
needle

Septum-piercing
needle

bar

Aluminum block heater




Mass Spectrometer

Detector
Y

(2) heater to vapourise sample

l‘ -
) | (3 electron beam ionises charged particle beam
@ | sample +
. e ! / / YA
inject | /
sample / heaviest
< /d
/.
,/ magnetic field separates particles
electron /o based on mass/charge ratio
source L

(@) particles accelerated into

magnetic field g Mmagnet
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Detection, Determination

ASoftware
I MassFinde#d
I NIST MS search software
i AMDIS

ADatabasa$ Mass Spectral Libraries
I Wiley 8 (399,000 spectra)
I NIST 05 (532,000 spectra)
I Adams, MF4 (about 3,000 spectra (fragrance)



Determining Identity of Peaks

ATwo separate experiments

ARetention time is adjusted to an international standard based on
| abos particular GC/ MS machi ne:

AMass spectral data is matched to large databases (> 400,000
compounds)
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|s EO chemistry tied to phylogeny?

ADefencecompounds, signaling compounds are more tied to
environmental influences

I Differences in EO composition even in the same genus is caused

by

gene

expr essi o(ne nYz

oyr noet se)i nY tpe

AStructural compounds (like cellulose, lignin) are more tied
to phylogeny (conserved)

ANutrition (carbohydrates, proteins, fatty acids)
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Commercilal Uses

A Essential oils penetrate tIaEin,
enter the circulation

A Topically asantiinflammatoryand
antimicrobialagents

A Locally-active for relieving pain
and stagnation of injuries,
neuropathies

A Internally as mild sedatives
(lemon balm, chamomile)

A Antiinflammatoryand

antispasmodics (chamomile,
yarrow) | |
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A Flavor, aroma ingredients for
foods andlrink (orange,
cinnamon, mint)
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Other Human Value of Volatile Olls

A Antiseptic properties of volatile oils known since antiquity

AThyme, sage, hyssop, basil, rosemary, ginger all have strorgiantibial
properties, used in cooking, preserves meats

A Enbalmingproceedures
Almpart flavor, aroma to food, drinks
Al Ar omat her apyo



Pharmacological Effects

AStabilizes mast cells, reducing histamine {pro
iInflammatory) release

ASmooth muscle relaxarttéchea, intestine, bronchi)

AStrong inhibitor of TNFalpha, Il-beta, some effect on
chemotacticytokines

AReduces inflammation
ASedative
AAntimicrobial



Safety of Essential QOlls

A Dilute in fixed oil if irritation occurs on skin (3 drops/ml)

A Checkfor sensitivity

A Keep out of reach of children, use safety caps

A Be aware of potentially toxic oils

A Pennyroyalwormwood mugwort, sage

A Caution in children under 6 years of age

A Skin sensitivity with sun exposure

A Bergamot grapefruit, angelica

ADond6t use near the eyes or put into ears
A High phenolic oils can irritate the ey®®regano, thymeslove, helichrysum

A Caution during pregnancy, especially oils with putaktisemonelike activityd clary sage,
sage, tansy, juniper, fennel



Potentially Toxic Olls

ABoldo--ascaridole

ACamphod stimulates nervous system
AMugwort (and otheArtemisia spp.)
APennyroyad abortifaciant

ARue allelopathic(ketone}

A Sage Balvia sppthujone

A Star Aniseedl(licium)--anethole
AThujad contains thujone
AWintergree® methylsalicylate
AWormsee@ highly toxic @scaridol®
AWormwood (otheArtemisia sppd contains thujone



Estrogenic Effects

A Geranio) neroland transanetholeshow some activity in high concentrations
AEugenod antiestrogeni@ctivity

A Anetholehas definite estrogenic activity, alantifertility activity; appears to
be safe

A80-90% in Pimpinellaanisumand lllicium verum(star anise) and 50% in
fennel seed oll

A Estrogenic effects of oils not duednetholealone



Estragoled Suspected Carcinogen

ASome varieties of fennel
AMuch lower

ABasil
ATarragon(Artemisiadracunculu}
AVery low

AHyssop




Internal Use

Internal usage comes from the
French model of essential oil
practices

In empty capsules as a pill

Dilute in water, juice, honey,
coconut oil, olive oil, or NingXia

Drop on the tongue or under the
tongue

Check bottle label before

consuming. Do not use internall
with children up to age 5.

Whole Life Oils



Diluting Essential Olls

DILUTION RATIOS
DILUTION % Approximate Number of Drops of Essential Ofl Per Teaspoon(s) of Carrier OfF
(The number of drops per teaspoon of carrier oil for general use and for those with sensitivities)
0.3% 1 drop per 2 teaspoons
1.5% 2 drops per teaspoon
3.0% 4 drops per teaspoon
5.0% 7 drops per teaspoon

Source: Johnson: EBEOT



Irritation from Oral Ingestion of EO

AMiBased on current knowl edge
oral administration of essential oils does not pose a long
term risk of damage to the oral cavity, esophagus, stomach,
or intestines when taken in reasonable dosages and with
f ood. 0O

ASome EO can have amtiinflammatoryhealing effect on
mucous membranes (i.e. orange, turmeric, ginger)

A For review of the relevant literature:

A Johnson, Dr. Scott A.. Eviden®ased Essential Oil Therapy: The Ultimate Guide to the Therapeutic and Clinical Application of
Essential Oils (Kindle Locations 1191192). Scott A. Johnson Professional Writing Services, LLC. Kindle Edition.



Absorption

Al1-2 drops of EO swished in the mouth for oral health
I Lavender, peppermint, orange oil, lemon oll, etc.

AFor treating esophagus or bronchial area, addlfops to
honey

AFor delivery to the stomachi( pylori, gastritis, etc.), add
1-2 drops to gel caps

AFor delivery to the LI, Sl, add to carrier oil (avocado, olive,
etc.)



Essential Olls in Tablets, Capsules

A Enhancing medicinadffects (try Counter Attack)

ASensory appedlflavor, s mel |l , Acompliance?o
AOrange, peppermint

A Antibacteria) antifungal, antiviral effects

AOregano, thyme, tea tree

ADigestive fi@igul ati ngo effect s

AGinger, peppermint, carawagnnel (help prevent indigestion from dietary
supplemen® most common side effect)

A Antispasmodicantiinflammatoryeffects
A Chamomile, yarrow

A Sedative calming effects

AValerian, orange, lemon balm



Antibacterial, Antifungal

AAdd to products to treat infections
ARespiratonytract

AUrinary tract

AApply to soles of feet, isyrups

ATablets, capsuleteas (Good Earth Cinnamon tea)
AVaginitis, cystitis, colds, flu, bronchitis,

ASinusitis




Digestive Aids

AAntispasmodic essential oils foelieving pain gas,
discomfort of overeatinglyspepsia

AFor liver product8 i.e. liver Qi stagnation

Aifree and easy wandeceBupleurumspp. has EO)
i get it in teas but not extractiordsYolatiles lost
AFor flavoring laxatives, liveproducts

AGa® 04 Seed Teabo
I fennel, fenugreek, flax, caraway



Sedatives, Calmatives

AAnxiety, nervousness

Alnsomnia
I Lemon balm
1 Valerian
I Lavender (high linalool)
I Fleabane (high linalool)

























