Terpines in Cannabis:

A Companion Reference to
Greenhouse Seed Company's
Terpene Analysis



I. Preface

The purpose of this document provide a summary of the terpenes identified in Greenhouse
Seeds' terpene analysis and a reliable way for anyone interested to easily research these terpenes
further. For each terpene I attempted to list the odor, other plant-based sources, and medical
uses. I limited myself to describing the terpenes that the Greenhouse Seed Co. lists and tried to
avoid including unnecessary or unverified information.

I decided to go with FlavorNet.org for the odor description since their database is both
comprehensive and consistent, though I frequently compared with
TheGoodScentsCompany.com and Moellhausen.com. I've also included the CAS number (a
unique chemical identifier) with each terpene as there are many names for the same terpene and
many terpenes with similar names but different properties. Aside from Wikipedia, the site which
I found most informative was PubMed.gov which is packed with studies and articles about
terpenes as well as Cannabis in general.

I1. Terpenes, Cannabinoids and the Headspace Method

Terpenes are a large class of hydrocarbons and the major constituent of resin. Common
examples include Limonene, Pinene and Eucalyptol. The Greenhouse Seed Co. lists sixteen
terpenes using headspace gas chromatography which measures the gaseous space, or
“headspace” above the sample in a vial. This type of analysis works well with very light
volatiles', like many terpenes.

Cannabinoids are a group of terpenes that bind to either the CB; receptors, found mostly in the
brain and responsible for the psychological effects of cannabinoids or CB, receptors found
almost exclusively in the immune system. The Greenhouse Seed Co. list percentages for three
cannabinoids exclusive to Cannabis:

1. delta-9-Tetrahydrocannabinol (THC; CAS: 1972-08-3) attaches to both the CB; and CB,
receptors, having the well known effects of relaxation, euphoria, altering sensual
perception, anxiety, appetite stimulation and so on.

2. Cannabidiol (CBD; CAS: 13956-29-1) also binds to both the CB; and CB; receptors,
with a preference for CB,, that is an antiinflammatory, antianxiety agent, antinauseant,
antipsychotic and inhibits cancer growth®.

3. Cannabigerol (CBG; CAS: 2808-33-5) is non-psychoactive, presumably only attaching
to the CB; receptor and has been reported to lower blood pressure™. Both CBD and CBG
are found in higher levels in Indica or Hybrid strains than in Sativa strains”.



III. Greenhouse Seeds' Terpenes

1.

alpha-Pinene (CAS: 80-56-8)
Odor: Pine, Turpentine

alpha-Pinene has a woody-green pine-like odor and is found in the oils of many coniferous trees
and rosemary.

Pinene is used as an antibiotic’, to treat joint problems, respiratory ailments and is believed to
have diuretic properties. It has also been identified as a CYP450 2B1 inhibitor", helping prevent
liver cancer.

Camphene (CAS: 79-92-5)

Odor: Camphor

Camphene is a minor constituent of many essential oils such as turpentine, cypress oil, camphor
oil, citronella oil, neroli, ginger oil, and valerian.

Camphene has been studied fairly well and has been discovered to be effective as an
antibacterial, antifungal, antiinflammatory, cytoprotectant™, inscesticide and in preventing
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build-up of cholestorol and fat in the aorta*".

beta-Pinene (CAS: 127-91-3)

Odor: Pine, Resin, Turpentine

Like alpha-Pinene, beta-Pinene has a woody-green pine-like odor. It occurs naturally in
rosemary, parsely, dill, basil, yarrow and rose. It has very similar if not identical effects and
properties to alpha-Pinene.

Sabinene (CAS: 3387-41-5)

Odor: Pepper, Turpentine, Wood

Sabinene is one of the chemical compounds that contributes to the spiciness of black pepper and
1s a major constituent of carrot seed oil. It also occurs in tea tree oil at a low concentration.

Despite being fairly common, there is little information available about the effects of Sabinene.



delta-3-Carene (CAS: 13466-78-9)
Odor: Lemon, Resin

Carene, or delta-3-Carene, occurs naturally as a constituent of turpentine. Carene has a sweet
and pungent odor.

delta-3-Carene has been shown to constrict the lungs' conductance and compliance even at low
levels™, however has also been described as an effective anti-bacterial and anti-inflammatory
agent™.

alpha-Phellandrene (CAS: 99-83-2)
Odor: Turpentine, Mint, Spice

alpha-Phellandrene is found in the essential oils of Eucalyptus but only when distilled at
particular times of the year, being apparently absent at other periods.

One thing to be said about alpha-Phellandrene is that it has been in cigarettes for a number of
years, and the Expert Committee of FEMA and the joint FAO/WHO Expert Committee
concluded that the alpha-Phellandrene “does not increase the overall toxicity of cigarette
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smoke*.

beta-Myrcene (CAS: 123-35-3)
Odor: Balsamic, Must, Spice
Myrcene is found in mangoes, lemon grass and hops, as well as many other plants.

A study on the effects of beta-Myrcene on rats found that although it is an potent pain-killer it
had no effect on anxiety, seizures, or hypnosis as previously thought™. Myrcene does however
synergise the antibiotic potencies of other terpenes, such as alpha-Pinene, against
Staphylococcus aureus, E. Coli and several other infections™" as well as being a CYP450 2B1
inhibitor.

alpha-Terpinene (CAS: 99-86-5)

Odor: Lemon

Terpinene is found in cardamom and marjoram oils and is used in flavor and fragrance for
reconstitution of citrus oils. alpha- is more lemony than gamma-Terpinene, but not as warm.

alpha-Terpinene is a CYP450 2B1 inhibitor and, recently, alpha- and gamma-Terpinene were
found to have antioxidant properties™, with gamma-Terpinene being almost twice as effective.
Both are also acetylcholinesterase (AChE) inhibitors™, which are used to treat Alzheimer's and
other similar diseases.
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Limonene (CAS: 5989-27-5)
Odor: Lemon, Orange

Limonene takes its name from the lemon, as the rind of the lemon and other citrus fruit contain
considerable amounts of it. It is used extensively in the food and fragrance industries.

As well as being an AChE and CYP450 2B1 inhibitor, Limonene has chemopreventive activity
against mammary, skin, liver, lung, forestomach and pancreatic cancers™"

1.8-Cineol (CAS: 470-82-6)

Odor: Minty, Sweet

1.8-Cineol, also known as eucalyptol, is used in flavorings, fragrances, cosmetics and in many
brands of mouthwash and cough suppressant.

1.8-Cineol has been demonstrated to be an analgesic, antibacterial, antiinflammatory, an AChE
inhibitor and fatal to leukaemic cells in vitro. As well as being a antibacterial, antifungal,
antiinflammatory and analgesic, it also has the effect of increasing cerebral blood flow and

enhancing cortical activity™". What makes this terpene more interesting is its ability to prevent
transmission of HSV-2, which often goes hand in hand with HIV, and its use has since been
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suggested as a way to lower the risk of HIV transmission™".

v-Terpinene (CAS: 99-85-4)
Odor: Gasoline, Turpentine

gamma-Terpinene has a characteristic lemon odor of lower tenacity than alpha-Terpinene, but
warmer and slightly bitter.

Similar to alpha-Terpinene, gamma-Terpinene is both an antioxidant and an AChE inhibitor.

cis-Ocimene (CAS: 3338-55-4)
Odor: Citrus, Herb, Flower

beta-Ocimene exists in two stereoisomeric forms, cis- and trans-Ocimene. The Ocimenes are
often found naturally as mixtures of the various forms which is used in perfumes.

Both cis- and trans-Ocimene have been implicated as having antibacterial*™ and antimicrobial™
effects as well as an inhibitory effect on HIV-1**.
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trans-Ocimene (CAS: 3779-61-1)
Odor: Sweet, Herb

See cis-Ocimene for description.

alpha-Terpinolene (CAS: 586-62-9)

Odor: Pine, Plastic

Information on Terpinolene is sparse and many tests use essential oils which contain other
potent terpenes, however it has been implicated as a antiinflammatory™ and HIV-1 inhibitor™",
trans-Caryophyllene (CAS: 87-44-5)

Odor:

trans-Caryophyllene is one of the chemical compounds that contributes to the spiciness of black
pepper and a constituent of many essential oils, especially clove, hemp, and rosemary. It is
usually found as a mixture with Isocaryophyllene and a/pha-Humulene.

Recently trans-Caryophyllene was shown to selectively bind to the CB; receptor and to exert
significant antiinflammatory effects, however, does not bind CB, receptor and thus has no
hallucinogenic effects™".

alpha-Humulene (CAS: 6753-98-6)

Odor: Wood

alpha-Humulene or alpha-Caryophyllene, is a naturally-occurring terpene found in the essential
oils of hops and many other plants.

alpha-Humulene has potent antiinflammatory effects, whether administered orally or in gaseous
form™ and has also been suggested as treatment for neurodegenerative diseases™" such as

Alzheimer's.
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