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The Science
What are terpenes?

Terpenes are the parts of plants that give them their smell and might have health benefits or side effects.
So far, scientists have found hundreds of terpenes in cannabis. Here are some major ones:

Linalool Humulene
Aroma: Floral Aroma: Earthy, woody
Found in lavender, bergamont Found in hops, coriander

Ocimene beta- Caryophyllene
Aroma: Floral, Aroma: Peppery
herbaceous Found in black pepper
Found in basil, The only known
mint terpene that binds
to the CB2
receptor

Myrcene

Aroma: Musky,
hints of citrus
Found in mango,
bay leaf, lemongrass

Eucalyptol Pinene
Aroma: Minty Aroma: Piney
Found in eucalyptus tree Found in conifers, rosemary, parsley

Have questions about cannabis in Hawai'i ? Please email us at medicalcannabis@DOH.Hawaii.gov



The "entourage effect" is the idea that different compounds of the cannabis plant work better together
than alone. When these compounds are taken together, they can create unique medicinal effects. This can
be "synergistic,"” meaning they make each other stronger, or "antagonistic," meaning they make each other
weaker. These combinations can be between different cannabinoids like CBD and THC, or between
cannabinoids, terpenes, and other compounds.'

Researchers are at the beginning of understanding the entourage effect. Several laboratory studies show
how different cannabis terpenes and cannabinoids activate the receptors of our endocannabinoid system.
Here are two new studies:

Study 1 - Terpenes synergize with THC

THC works by activating receptors in our bodies called CB1 and CB2 receptors. A study in 2023 looked at
how THC activates CB1 receptors in cells and what happens when terpenes are added.

They compared three things: THC alone, terpenes alone, and THC mixed with terpenes. They used
amounts of THC and terpenes that are usually found in the cannabis plant. They tested 16 different
terpenes with THC.

They discovered that terpenes could turn on CB1 receptors by themselves. They also found that when 12
of those terpenes were mixed with THC, the CB1 receptors worked better. This supports the idea of the
“synergistic” entourage effect, which means that THC and terpenes together had a stronger effect.”

Study name: Selected cannabis terpenes synergize with THC to produce increased CB1 receptor activation

Study 2 - Limonene reduces anxiety caused by THC

THC is a compound in cannabis that can cause anxiety, especially in strong products. D-limonene is a
terpene found in the cannabis plant. Scientists at Johns Hopkins University wanted to see if D-limonene
could help reduce anxiety caused by THC. This supported the idea of the “antagonistic” entourage effect.

They studied 20 healthy people who came to the lab up to ten times. Each time, the scientists gave them
one of four things: THC with D-limonene, THC alone, D-limonene alone, or a placebo (a substance with no
real effect). The scientists then checked how the people felt, their mood, vital signs, and thinking abilities
after taking the substances.

The results showed that when THC was mixed with D-limonene, people felt less anxious than when they
took THC alone. The more D-limonene mixed with THC, the less anxious they felt. The best mix was 2
parts THC to 1 part D-limonene. Adding D-limonene to THC did not change how people thought or have
other effects.’

Study name: Vaporized D-limonene selectively mitigates the acute anxiogenic effects of A9-tetrahydrocannabinol in healthy adults who intermittently use cannabis
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Hawaii Medical Cannabis
Understand how to read a Certificate of Analysis (CoA)

A CoA is a certified lab report that shows test results for a cannabis product. Lab testing aims to yield safer
products and minimize contaminants. Also, a CoA may help a patient decide if a product has the cannabinoids and
terpenes that may help meet their medicinal needs.
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Lists all terpenes tested, along with their concentrations. Refer to the terpene wheel for the different
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Azoxystrobin ND Pass Methiocarb ND Pass state |Im|tS
Bifenazate ND Pass  Methomyl ND Pass
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Boscalid MND Pass  Myclobutanil MD Pass
Carbaryl ND Pass  Maled ND Pass
Carbofuran MND Pass  Owamyl ND Pass
Chlorantraniliprole ND Pass  Paclobutrazol ND Pass
Chlorfenapyr ND Pass  Parathion Methyl ND Pass
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*SPECTRA is currently the only DOH-certified cannabis testing lab in the state. If you are using a product and the CoA
comes from another lab the product is NOT a Hawai'i-licensed product.

We encourage you to ask your dispensary for the current CoA. Talk with your medical provider to find out what cannabis

products may be right for you.

Have questions about cannabis in Hawai'i ? Please email us at medicalcannabis@DOH.Hawaii.gov



https://health.hawaii.gov/medicalcannabisdispensary/files/2024/04/Chapter-11-850-HAR-interim-rules-eff-04052024.pdf
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SAFE
STORAGE

https://stashlogix.co/

The most common reason people go to the emergency room
for problems caused by cannabis is because keiki and kupuna
accidentally eating and drinking products with cannabis in
them.

e How to protect others from accidentally using cannabis:
o Keep products clearly labeled
o Keep out of reach and sight from keiki, kupuna and pets
o Consider lockable storage containers. These can be
found online or at your local head shop or dispensary

e How to keep your medicine in good condition:
o Protect your products from light, air, and moisture
o Store in an airtight container in a cool, dark place with a
humidity pack to maintain moisture levels
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