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« " sativa fiber first % * Chinese surgeon Hua T o uses «Inish physician O'Shaughnessy publishes
appears m Tanwan ' sativa as anesthetic o - cammabisresearch i English medical

s e : Jourmal
X E"“l’e' orShen Neng of *French queen Amegunde 1s
China _ﬁ"s' _l’"cs‘f"bes 3 buried with hemp cloth * French author Gautier publishes The s
medicinal C. sativa N Hashish Club
. * Vikings take hemp rope and
* Csativarope appears m seeds to Iceland * French physician Moreau publishes

southem Russia Hashish and Mental Illness
* Hasan-1ibn-Sabah recrunts ; X
assassms with hashish

* Herodotus's Histories

mention hemp fabrics and

use of cannabis by + 1001 Nights. an Arabian
Scythian collection of tales. describes

*Corenvardpe appears m | hashis's mtoxicating properties
Greecs

* MarguanaTax Act passes. requiring
special fees for prescriptions of the diugs

«C sativaremoved fromUS.
Pharmacopoeia

N * (S
DOLELAM

200-1500 A.D. 1500-1800 A.D. 1800-1950A.D.

1950 A.D.—To date

* Pliny the Elder’s The Natural * Portuguese physician Garcia da
History mentions hemp rope and Ortareports C sativa effects * Czech researchers confirm antibiotic
maryjuana analgesic effects J o . and analgesic effects of canmabis
* Plutarch mentions Thracians using ) C‘lAm.m 4 i 'Shlhfc'he",“mfs of * Gaoni and Mechoulam solated and
caiiiiobieas g0 intosicat ?':g:ﬁ': and antiemetic effects of synthesized the main phytocannabinoid,
. SNy R '

*KHRcardc & pySician ] Dieto & * Linnaeus classifies Canmabis sativa gy : ;
army. lists medical marjjuana in his P *FDA approves dronabmol. a synthetic
pharmacopoeia «Lamarck classifies the plant DO-THC for cancer patients
* Greek physician Galen prescribes Cannabis indica i FD'\ approves dronabmol for AIDS-
marijuana as a medicine *Napoleon s soldiers leam of wasting syndrome

camabis and hashish m Egypt * Many Westerm countries adopt laws 3

support ofmedical C. sativa uses



) eqﬂﬁ"la-,a S
4 ’n§
Ly 1 2
[~
] y 4 ; R
V4 A\ PN y Al » K
[ ] [ ] G
N\, MR
, , , , FIEI.ITI'\Ell'll‘i’\ljttmulﬂlﬁtﬁf:ﬂﬂﬁuwvllh\’lﬂlailﬂ
Department of Thai Trochtonal anl AREmATVE Medicine

En GQ NOIARTJ AiNLNBGHIoN B 7 | KN

ACGannabinoldgT n@N\t.§ 20N h

ATerpenoid2@ TN hN¥bhotetp&ded [duiterperdgsl |
O KIrke@enosdel) N h

AHavonoi@&j I N h

ASeroids § ONh O



C}annabinoi]

LU NKr | I EnkidcaniniSiGady KENT i L Q] O KESx
L kIN] OT ©1 BEann@lintids NG & dh KT 1)
2L NK & ¢ 8@hoapbéndid Receip@dROCERGRI EKO N E
O K VI,@eyI)\IIIArnGNhE I\\IlKlg NERdaddpn&binaidr Spske rﬁnI
| AN I (N EERT J n 01 & NIl Bie
ENKNENI ¢ fEBXEKKHNEENKOT AREF I
e |ONeJROIKINIThi Q) OJ NI ©NT T NI éF EKn N



C}annabinoi]

FIEI.ITI'\EH'IIV\!.I’LLEJ“’L'&\lﬁtﬁf‘.ﬂ"\ﬁ\lwﬂlh\’lﬂl;ﬂﬂ
et ot o ot s e e
VL A4 A4 \ 4 Vo Pa \ 4 w/ o n \ 4 \ 4 -
7 y = y VY ()
301 n EL NKIEXxHeWRH KXIntERD- | E6 ] RI O
’ y

4.C

3.Phytocannabinaids 1 T offar@&Bis1 N§1 KNE Ok
3.Endocannabindids KN NEEN] JI1 nl | QL K86
3.ByntheGannabinbidsr L n E & KEN Mk é&EN R .

] ] P& & T A EilotaRaidaitiagn £ VL WK T K ]|
4.JAnandanfiseErachidogetylanolamlieA)
4.2 drachidoimd glyceBAG
4.FEthér arachidoglylcerpbladiathgr
4.arachidonylethanotaiodhamina
4.Narachidormpami(eADA 6



HUMAN ENDOCANNABINOID SYSTEM

There are two receptors that make up the main part of the human endocannabinoid system, called CB1 and CB2.

CB1 receptors are situated within

CB1 3
2

the central nervous system.

® oo ©
L
CB1 Receptors target: s © ... N
* Appetite : o0
* Immune cells 2
» Motor activity ’,'.
» Pain perception bt i e
« Short term memory . 5 -r
« Thinking e e
® L ]
° [ ]
[&] -]
[ ]
° ®
L ]
L ]
@®
e
L]
P e
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CB2

CB2 endocannabinoid receptors are
found in the peripheral system,
such as within immune cells.

CB2 Receptors target:
» Adipose tissue
* Bone
« Cardiovascular system
« Central nervous system
* Eyes
* Gut
» Immune system
« Kidneys
* Liver
* Pancreas
* Reproductive system
* Respiratory tract
» Skeletal muscle
» Skin
* Tumors

fsuMELNELaulnauRINIsUNMEE@REN
Department of Thai Tracitional and Alternabve Medicine



Endocannabinoid sylem
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Endocannabinoid System (ECS)
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Neuroregulation - Excitotoxicity

Depolarization Induced Suppression of Excitation 10
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Calcium influx
R

_y Analgesia
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BENEFITS OF CANNABINOIDS

fsuMELNELaulnauRINIsUNMEE@REN
Department of Thai Tracitional and Alternabve Medicine

CBN

cannabinol

CBG |
cannabigerol

anti-canceragent %

pain relief
-

sedative

anti-inflammatory

pain relief

anti-inflammatory

THC

Tetrahydrocannabinol acid

THCv

Tetrahydrocannabivarin

treats nausea 1 decreases appetite

anti-inflammatory ~¢' calming effects

increases appetite Tm

CBD

cannabidiol

é@ psychoactive

THC

Tetrahydrocannabinol

pain relief
~¢' calming effects

. [ ]
calming effects @&

anti-canceragent &

anti-inflammatory

f’@ psychoactive
increases appetite %m
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Content of cannabinoids (pg/g) in different tissues of male and fema/

; Male Palnts Female Plants
Yield frebepterns
(Hg/g DW) Roots Stalks Leaves Roots Stalks Leaves Flowers

CBDV ND ND 68.6+2.9 ND ND 69.8+2.1 108 +5.3
CBDA 2.7+0.8 84.3+19.9 7212 + 273 53+0.7 238 + 28.6 10953 + 284 16862 + 651
CBGA ND 1.5+0.1 192 + 12.3 ND 3.4+0.0 222 +9.4 374 +£41.5

CBG ND 0.9+0.0 42.1+04 ND 1.3+0.1 52T/ a8 245 84.1+93

CBD ND 45+0.7 473+9.1 ND 8.7+1.0 703 £ 22.6 1594 + 89.8
THCV ND 2.1+04 451+41 ND 0.96 +0.2 36.4+1.7 38.3+2.1

CBN ND ND 28.6 +0.3 ND ND 285+0.2 30.3+0.6
&-THC ND 2.0+0.5 175+5.0 ND 3.3+0.3 213 +14.8 510 + 48.7
&-THC ND ND ND ND ND ND ND

CBC ND ND 56.8+1.9 ND 1.0+0.1 51.2+1.1 88.2+6.6
THCA 21+0.1 18.7+4.1 1366 +51.3 29+0.2 46.8+8.1 2008 + 76 3445 + 297

Total 48+0.9 114 + 24 .8 9661 + 351 8.2+0.9 303 +38.1 14337 + 399 23134 + 1111

ND: not detectedc@@iddidiy@BiDrannabidiaticl; CBsaAnabigerGRGannabiget®D: cannabidiol; THCV: tetrahydrocannabivarin;
CBN: canna@Adt@Stetrahydrocanna8imblBtetrahydrocannabincén@di@chromigné@atrahydrocannahaidlién 13
exemplary HPLC profile of the standards and hemp flower extract is provided in the Supplementary Figure



Geranyl Pyrophosphate Olivetolic Acid

Geranyl-pyrophosphate—olivetolic
acid Geranyltransferase

cH, cH, OH 0
NN N
HC OH
CBGA
HO CH,
Heat
CH, cH, OH
THCA CBDA
Synthase Synthase i A NS CBG
HO CH

THCA

Heat

Physiological/Psychological Activities:

« Euphorigenic
» Antiemetic

Physiological/Psychological
Activities:

CBDA

« Anti-Inflammatory

« Antibacterial

« Hypotension/Vasoconstriction
« Neuroprotective

Heat

CH

OH

CBD
HC7 HO CH,

Physiological/Psychological Activities:

« Anti-Inflammatory
« Anticonvulsant

« Appetite Stimulant « Analgesic

- Analgesic
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Memory loss

—
Enlarged liver , \

Hepatomegaly

Infertility
Low sperm count/ Impotency
Irregular menstruation

'y
Hypotension ‘ j % . Cancer
V\;cakening of ¢ " Oral, Lung, Blood,
Heart muscle W Larynx, Pharynx,

Prostate
Cannabis Sativa
COPD \ / o
Lung cancer [ Hallucination Irregular
Lung Fibrosis * emotions and behavior
Pneumonia

Loss of Body Immunity \ r-‘ Teratogenesis
/immunosuppressant |

Abnormal fetal growth

/
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Classesptiytocannabin@dsordind=t&ohi}. A.

rannabichromene type
miscellaneous type cannabidiol type
cannabitriol type (-)—ﬂg—trans—tQUa-
hydrocannabinol type
phytocannabinoids
abicvclol ¢ (-)-AB-trans-tetra-
1cyclol ype hydrocannabinol type
cannabinodiol type cannabigerol type

cannabinol type cannabielsoin type 16




Pharmacological applications of extracts or drugs from Ce#in
synthetic cannabinoids in diseak@so@Deldus di2€dse

< Epilepsy > <‘Sclerosis multiple}
< Pain > X f (Increasing appetit}

Inflammatory omiting and
: ¢ and nause
< bowel diseases > <:I [ Pharmacological application ] '—> prevetion

éomueas syndm% / / ﬂ X \’ éarkjnson’s diseu}

( Glaucoma > ( Schizophrem'a>
( COVID-19 >
17




The structures of cannabircadsea@)idBhStetrahydrocannabinol, (C)
n8tetrahydrocannabinogr(dgbige(&yannabichron{€h cannabinol, (G).=. ..
cannabitriGHzannabielsglicannabicycand (d¢annabinodiol




These
are
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different

Inhalation




Onset and ro:le

1. Inhalation
Early onset (few mib330aak duratdim

2. Ingestiand>omucosal
Late onsg6(0min), durafigm
ZIr(gestloTHC absorph@®&o , CBD absdhBon
Z0bomucaJaliC absorpton
NasatucosaBD absorp86n
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Anxiety Anxiety

Nausea Nausea
Pain Pain
nsomnid 6 A6 a U7 Ua a - infeernthtion

_owappetitetE - e 4y E4a 6 1 TInflamendtory bowel disease

Musclespasticitya 6 € i A a- 6MigrathesCi i1 Oy A& CE
Glaucom& - T 1 8 U Depression
Seizureg€ 0 A

Psychosis or mental disorders 1



Biosynthesis pathways of caterabmuoudsterols,

Hexanoyl-Coa s Fatty Acid

POLYKETIDE

PaTHWAY

Olivetalic Acid [OLA)

¥

ivﬁi

E lChr@ablgerthBGn

= 3 x Malonyl-CoA

Pyruvate Acetyl-Cod

J_,

IPP
Plastiaiol Cytoplasmic
DOXP/MER M
PATHIAAY l PATHWAY
M mevalonaté
aah & KK 1k INSK 138 h O

|sopenl[en diphosphate

I NKT

Phenylalanine

PHENYLPROPANOID
PATHWAY

¥
p-Coumaroyl-Cod

BN F*odl K 0
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CBDA
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£ K:anmabldlolll G%annablcﬁrorrmnt ;wi LJ’:FJ ( N
,J.\q:( COOH .-" L]: ~ EL-’“‘H
.-'} l o Hﬁﬁuﬁ LI |
CtetrahydrocannaBatati€ -THQA Prcene B Carophlen Friedelin B-Sitostero Apigenin
Cannabinpids Monoterpenoids Sesquiterpenoids Triterpenoids Sterals Flavonpids
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Entourage efflct
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THE ENTOURAGE EFFECT

Department of Thai Tracitional and Alternabve Medicine

THE ENTOURAGE EFFECT IS THE RESULTS (THE EFFECT) PRODUCED FROM THE SYNERGISTIC INTERACTION OF THE CANNABIDNOIDS, TERPENES, FLAVONOIDS, AND FATTY ACIDS NATURALLY FOUND IN CANNABIS.

(anticancer, anti-anxiety, digestion, gallstones) Limonene Valencene (anti-allergic, anti-inflammatory, anti-melanogenesis)

{ontidepressant, antimicrobial, anti-inflammatory) Pinene

(antinociceptive, enti-inflammatory) Borneol Q‘

(anti-insomnia, immunosuppressant) Phytol

Terpinolene (antibacterial, antifungal, antiseptic, anti-insomnia)

' THC (ontimicrobial, enti-inflammatory)
' CBD

(Relieves anxiety, sleep aid)

“ THCA (onti-inflammatory, painkiller)

Full Spectrum
Terpenes Cannabinoids

- 800/0 . CBG (ontibacterial, anti-inflammatory)
(ontioxidant, skin lesion) Camphene

" ~. CBGA (cnclgesic, anti-inflammatory)
(antibacterial, antifungal)  Eucalyptol " l~

(antimicrobial, anti-inflammatory, anti-irritant)  Bisabolol

CBDA (onticancer, onti-inflammatory)

CBN (analgesic, anti-insomnia)

CBC (anclgesic, antiproliferative)
Humulene (ontibacterial, entitumor, anti-inflammatory)

(antibacterial, antifungal, anti-inflammatory) Caryophyllene Linalool (antiepileptic, antipsychotic, anti-anxiety, pain killing)

24




THE ENTOURAGE EFFECT

The proposed mechanism in which cannabis compounds act synergistically to modulate certain effects of cannabis mainly by the way of CBD and THC.

Flavonoids

Flavonoids account for roughly 10% of these known compounds with
around 20 varieties known to exist in cannabis. Also known as
cannaflavins, these compounds determine how we engage with cannabis
on a sensory level like sight, smell , and taste. Flavonoids are also highly
pharmacologically active, including preliminary research indicating the
medicinal benefits of the cannaflavins found exclusively in cannabis.
Falvonnoids are the most understidied part of the cannabis plant.

Terpenes

Terpenes are the aromatic compounds found in many plants
including cannabis. Terpenes such as linalool and pinene
found in cannabis are the same as those that are found in
Lavender and Pine trees. Terpenes also have therapeutic
benefits such as sleep promotion and reducing inflammation
and in isolation can have similar benefits to cannabinoids.

Cannabidiol Tetrahydrocannabinol

Phytocannabinoids shown in this
chart are; Cannabidiolic Acid
(CBDA), Cannabidivarin (CBDV),
Cannabigerol (CBG),
Cannabichromene (CBC), Cannabinol
(CBN), Tetrahydrocannabinolic Acid
(THCA), Tetrahydrocannabivarin
(THCV),and Delta-9- A9
Tetrahydrocannabinol( ~THC).

Phytocannabinoids interact with receptors
found in both plants and the human body,
these receptors known as the
endocannabinoid system are responsible for
delivering both psychotropic and therapeutic
effects of cannabis when interaction or
ingestion takes place.

© Hemp Factory Austr



Examples of the use of combinations of cannabinoiéi wi'&:

CB@annabigerol

Cannabinoids

Terpenes

CBD limonene, linalool, pinene acne treatments
CBG pinene antiseptics
CBD limonene, linalool anxiety disorders

Extract CBD/THC 1:1

caryophyllene, linalool,
myrcene

sleep disorders

26
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https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%A4%E0%B8%A9
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B9%84%E0%B8%AE%E0%B8%94%E0%B8%A3%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B8%A5_%E0%B8%81%E0%B8%A3%E0%B8%B8%E0%B9%8A%E0%B8%9B&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A5%E0%B8%B4%E0%B8%9E%E0%B8%B4%E0%B8%94
https://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B0%E0%B8%8B%E0%B8%B4%E0%B8%97%E0%B8%B4%E0%B8%A5_%E0%B9%82%E0%B8%84%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C_%E0%B9%80%E0%B8%AD&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B9%80%E0%B8%A5%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A5
https://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A2%E0%B8%94%E0%B9%8C_%E0%B8%AE%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B9%82%E0%B8%A1%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%84%E0%B8%A1%E0%B9%80%E0%B8%9B%E0%B8%AA%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A5&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B9%84%E0%B8%8B%E0%B9%82%E0%B8%95%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A5&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%95%E0%B8%B4%E0%B8%81%E0%B8%A1%E0%B8%B2%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B8%AD%E0%B8%A5&action=edit&redlink=1
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Flavonoid Rich Foods

Soy and soy Oregano

products

| [

Black tea

Onions Celery Green tea Citrus fruits

@leanonnutrition
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Table II: Flavonoid groups and important functional groups (7)

Major Flavonoid Flavonoid Important
Groups Subgroups Functional Groups
. A Flavones
Anthoxanthins S e
Flavonols
Flavanones Flavanones
Major flavonoids Flavanonols Flavanonols
Flavanols
Flavandiols
Flavans e
Proanthocyanidins
Anthocyanidins
- : : Isoflavones
Isoflavonoids Isoflavonoids e
Isoflavanes
Neoflavones Neoflavones
Neoflavonoids
Neoflavenes Neoflavenes
Aurones
Aurones
Auronols
Minor flavonoids
R Chalcones
Chalcones NN 30
Hydroxycalcones




Skeletal Muscle/
Cells

Molecular Mechanisms
$ AMPK Phosphorylation
t PGC-1a Expression

Related Effects
t Glucose Uptake and Oxidation
t Glucose Tolerance and
Insulin Sensitivity
$ Mitochondrial Biogenesis
t Adiponectin Receptor 1 Level
} TG Accumulation

Adipose Tissue

Molecular Mechanisms
t AMPK Phosphorylation
t PPAR-y Expression
+ MAPKs Phosphorylation

Related Effects
$ Insulin-Stimulated Glucose Uptake
t Adiponectin
$ GLUT4 Gene Expression
f Thermogenic Gene Expression in
Brown Adipose Tissue
t Energy Expenditure
} Inflammation

Myocardial/Renal Tissue
and Immune Cells

} TLR4 Expression
} NF-B Activation

NE)
a /\f\ Molecular Mechanisms
- @ t AMPK Phosphorylation

Related Effects
} Pro-Inflammatory Cytokines
} Inflammatory Cell Infiltration

} Apoptosis T

Gastrointestinal Tract

Molecular Mechanisms

{5 - Inhibition of Carbohydrate

Digestion Enzymes
- Altered Microbiota Composition
- Microbiota-Generated Flavonoid
Metabolites

Related Effects
} Postprandia Hyperglycemia
| High-Fat/Calorie Diet Induced
Metabolic Syndrome
} Anti-Inflammatory Effects

Vascular Smooth Muscle
09 and Endothelial Cells

Molecular Mechanisms
4 AMPK Phosphorylation
t PKA Activation
} ERK1/2 Phosphorylation
} P38 MAPK Phosphorylation
- Modulation of Vascular
lon Channels

Related Effects
4 eNOS Activation
4 Nitric Oxide Level
t Vasodilation
} Blood Pressure
} ROS Production

L
and Pancreas

Molecular Mechanisms
$ AMPK Phosphorylation
t PPAR-a Expression
1 IRS2 Expression and Signaling
t Activation of L-Type Calcium
Channels
} SREBP-1c Level

Related Effects
} Hepatic Steatosis
} Lipogenesis
$ Fatty Acid Oxidation
% Adiponectin Receptor 1 and 2 Level
t B-Cells Survival and Function
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CANNABIS FLAVONOIDS
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FLAVONOIDS MAY PLAY A KEY ROLE IN DIFFERENTIATING THE EFFECTS OF VARIOUS CANNABIS STRAINS. SOME FLAVONOIDS MIGHT PROMOTE RELAXATION AND STRSS-RELIEF, WHILE OTHERS POTENTIALLY PROMOTE FOCUS AND ACUITY.

Apigenin Vitexin
anti-cancer, anti-inflammatory, cardiovascular anti-cancer, anti-hyperalgesic, nevroprotective
Anthocyanins Silymarin
antioxidant, anti-aging, anti-bactericl antioxidant, anti-inflammatory, cardioprotective
Quercetin
) antioxidant, anti-obesity, cardiovascular

Orientin
antiviral, cardioprotective, vasodilatation

Beta-sitosterol

anti-atherogenic, anfi-carcinogenic, onti-inflammatory

Cannflavin A
anti-aggregative, anti-inflammatory, neuroprotective

Cannflavin B
antioxidant, anti-cancer, pain killing
Isovitexin

Luteolin
onti-cancer, immunomodulatory, nevroprotective

Kaempferol
antimicrobial, antioxidant, antitumor

— .32

antioxidant, anti-cancer, anti-inflammatory
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TERPENE BENEFIT AROMA
Pinene Anti-inflamatory Pine
B Also found in  Anti-bacterial Earth
pine needles Bronchodilator
Aids memory nﬁun'\ﬁu'umﬁlnmulﬁﬂﬁénﬂﬁuwmﬂmﬂulgnn
Medicinal efects one can expect to see from medicine high in these terpenoids. Myrcene Sedative Flowers
' ' Also found Sleep aid Pungent
a_.Plnene Llnalool in hops Muscle relaxant Earth
> > HO
o o 4/
» Sleep aid * Anticonvuisant » Sieep aid ® Anticonvulsant
e Anti-anxiety | Stress reliever e Anti-anxiety ' e Stress reliever 9
o Sedative o Anti-epileptic * Sadative * Anti-epileptic . . .
* Bronchodilator ¢ Anti-convuisant » Anti-bacterial e Anti-convulsant leonene Tre?ts a?'d reflux CI(I’US i
e Pinearoma  *® Anti-inflammatory * Pain reliever  ® Analgesic NSQ found Antg-anXIety Fresh spice
® Floral aroma in citrus Antidepressant
Myrcene .1 [-Caryophyllene
o s . : :
o Anti-tumor | Anti-inflammatory e Anti-tumor & Anti-inflammatory Terpinolene Analgesm ) Pine
e Anti-fungal e Anti-bacterial o Anti-fungal e Anti-bacterial Also found Pain reduction Herbal
e Anti-cancer  ® Muscle relaxant ® Anti-septic  ® Muscle relaxant H YH in coriander Digestive aid Anise
® Anti-spasm © Alows THC to takes effect quickly ¢ Rich spicy aroma Stomachic Lime
* Sedative * Levels >.5% result in "couch lock effect"
® Aigds insomnia ® Musky aroma :
} tod  LAn 1 Linalool Anesthetic Flowers
: TR A B\,m -y s . .
EE f@@ﬂg i uEﬂ BURIOE O© A 1 Also found Anti-convulsive  Lavender
» Anti-fungal l{. Anti-ischemic Anti-tumor 1 Anti-<inflammatory in lavender Ana_IQGSI_c CItrUS =
* Pain Rellever |» Anti-inflammatory '\ Anti-bacterial |« Suppresses appetite Anti-anxiety Fresh spice
* Spicy aroma Hoppy aroma
A
| Temineol Calming aid Pleasant lilac
i o . - Also found Antibacterial Citrus
L|m0n8ne :“:“w“‘r' ? " I “ r\ l;'\ o~ ;»: in mugwort Antiviral Wood
el Immune system
e Anti-anxiety * Produces apoptosis of ¢ Anti-bacterial  » Anti-insomnia
« Anti-depression’ Dreast cancer celis Anti-fungal » Antiseptic
A i Gnm:xcrob:a: » Smokey woody aroma Caryophyllene  Anti-inflammatory  Citrus
* Antiser » Us slinically ¢ . N -
: 2::‘*:::; dlssolve galstonss )\ Alsofoundin  Analgesic Spice

black pepper Protects cells lining
Digestive tract

* Immunostim lant’ Relieves hoarthum
ot and gastrointestinal
* Orange aroma reflux
* Incréases blood flow
from the heart

Humulene Anti-inflamatory Robust

Also found Herbaceous

in basil Earth

Ocimene Decongestant Citrusy green

Also found Antiseptic Wood

inthyme and  Antiviral Tropical fruit 4 1
alfalfa Bactrericidal
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Cglycosidesortein, vitésawjtexguercetin, luteolin, kaenepfyehin
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Terpenesl

AMonoterpenisoprene = Is@ueihesequiterpdng (AingEadséne

AMonoterpene + MonoterpendaioprsrieedaPimytolO
ADiterpefndsoprenBesterterpene
AMonoterp8oaitTriterpedapqublene
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Class C atoms  No. of 1soprene unit (n)

Monoterpenoids (CioH ) 10 2
Sesquiterpenoids (C;s5H»y) 15 3
Diterpenoids (CooHzo) 20 =
Sesterterpenoids (CosHyg) 25 5
Triterpenoids (Cs;oH4g) 30 6
Tetraterpenoids (CyoHgs) 40 8
Polyterpenoids (CsHg), > 40 >8
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Table Ill: Terpene and terpenoid groups found in cannabis

Terpene Group Subgroup MW Formula oma Reported Health Cannabis
effects Variant Example x
Clove-like, a0 Levorin 110,
Myrcenes Monoterpene 136.2 168°C Ciothis musky earthy Anti-inflammatory Skunk XL
Anti-inflammatory; .
— > . . . Gorilla Glue
Caryophyllenes Sesiquiterpene  204.4 264°C @ H Citrus anti-convulsive;
S v ; Skywalker
alcohol addiction
Anti-inflammatory; Solt Diesel
Humulenes Sesiquiterpene 2044 107°C CisHay Hoppy ant.l-cancer; |r!som- Pink Kush
nia; depression
Anti-inflammatory; Bubba Hash;
Pinenes Monoterpene  136.2 156 °C Crollis Pine anti-tumor; antioxi- Strawberry
dant; antidepressant Cough
Pine with herbal AIIG I HEmha oty Pineapple Jack
Terpinolenes Monoterpene 136.2 187 °C G H anti-cancer; insom- !
10" 16 and floral notes . . Durban poison
nia; depression
Limonenes Monoterpene 1362 | 1/6°C €. H Lemon, citrus g heallng; L Laimankigee,
10°°16 pressant; anti-cancer OG Kush
Carenes Monoterpene 136.2 172C C H Fungent, Anti-inflammator SHper Sliver
P ’ 10°"16 earthy sweet y Haze, Skunk #1
Anti-inflammatory; SupsrLeman
Phellandrenes Monoterpene 136.2 || 172 € C.H Citrus & Mint - b Haze, Super
L antimicrobial ;
Silver Haze
Linalool Moheierpens 154.2 199°C C,H..0 Lavender & Floral Ant|-|r1ﬂammatory; Sour OG
Alcohol 1018 antidepressant
Monoterpene o Damp mint, Anti-inflammatory; : :
Campheties Alcohol kel e Ciofhs pine notes lowers cholesterol Indlicaispecies
. Monoterpene . . Girl Scout Cook-
Terpineols Alcohol 1543 271°C C,oH,50 Floral Anti-cancer les, OG Crush 53




Also found j,
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Anticonvulsant

References:
* Medicinal Properties of Cannabinoids, Terpenes, and Flavonoids in Cannabis, and Benefits in

Migraine, Headache, and Pain, Eric P Baron
* Cannabis Pharmacology: The Usual Suspects and a Few Promising Leads, Ethan B Russo, Jahan Marcu
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Myrcene
(indicas)

Pinene

Linalool

(Brilliant floral
aroma)

Limonene
(citrus

aroma)
(sativas)

Caryophyllen
e

Ex. Comnaamnabis terpene and their effects

Earthy, Mango,
almost dirt-like Lemongrass,
aroma Thyme

Aed ¢ Ué U  Orange rinds,

Anti-inflammatory, antiemetic, Soreness, OG Kush, 9 Pound Hammer,
Inflammation- related pain,Trouble sleeping, Grandaddy Purple, Girl Scout
sleep induce sedative qualities, antifungal and Cookies, Skywalker OG,
antibacterial properties, sedating effects.A - 1 ARame)ayeTgr@e 8lue Dream,

Sour Diesel, Nerthern Lights,
Shunk XL

Sativa strains=Uplifting, almost energy inducing  Blue Dream, OG Kush,

Rosemary, characteristic, anti- depressant anti-cancer.O - 6 T.r‘amwreck Haze Berry,
Pine tree Aoal oAyeUAaeiUaoUU&au0EAGS BubbaKush, Chemdawg 91
Ae6 ¢ Ui T a da- y UgAH dstress, Anxiety DepressA on, Clam, Sooting Strains of Shunk and Afghani
I T4ao0A Aui ao6U aeffectsanAAgaT f\yeU AoaUceOg@ngng,a:pw@(E@\go@qb)Ea'
Uit Aad -0 0 EA()EEIaOéy ER 6 A TyaACAd Snadks) Dos-Si-Do, Skittlez
EOA AxzidoA=-Talaneod a
e-a Juniper, Boost energy levels, Elevate mood, anti-cancer CBD dominant strain= Cinex,
Peppermint, propertles help with anxiety and depressmn y 3 0 Super Lemon Haze
Lemons afnlU0auoO06Au-aAoU Uaae®@® ci uda

it 0eéc- AMOBT@_(;I( pepper,

AN ~ ~ ws ~ ~\

a 00- e a Aadi AyUaCeoyadli AsEl - sA DYCadA@HBO00° UaaaE6 Ob

6! 60AefAUCCO6i T a

Anti-inflammatory effects, Joint pain, Death Star, Gorilla Glue #4,
muscle soreness, managing symptoms of Bubba Kush, Skywalker l%lgm
anxiety and depression Kosher Kush


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7324885/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7120914/

EVIO? JLABS i o Al

EVIO Labs Medford (pka Kenevir Research)
540 East Vilas Road, Suite F, Central Point, OR 97502
541.668-.7444 / OLCC 010-10016269800 / www . EVIOLabs.com

NSPHMP500 Y

Info Only

Confident Cannabis 1D 1902 KRO06S 0586
Sample ID: M190196.00

Marijuana
Tt B > 0.039%

Date Accepted: 0211919 HarvestProduction Date
HarvestProcess Lot ID

FOR INFORMATIONAL USE ONLY - NOT FOR REGULATORY PURPOSES

Dutn T Favactos (D207 1540 Anshan Mo 30P SOP T & 00X
Oute'Tene Anatyzod Q20 '
Canrabinoids LOQIN) mglg % weight Cannabinoid Profile
F

Cannabinoids LOQ(%) mgl/g | % weight
Total THC (rucar0smn+Astie) 0.378 | 0.0378

Total CBD (csoao s77)+cen) 14.57 1.457
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: i / Certificate of Analysis
‘ B " 'dbs | Pmmored By . ARt (2 satme

CV Sciences, Inc. | Sample: 200208L0161.2287
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“Concentrations above 0.05% of a
specific terpenoid can have a
specific effect... that’s 500 ppb.”

Compound

3-Caryophyllene
trans-Nerolidol
a-Humulene

Linalool
Caryophyllene Oxide
trans-Ocimene

LOQ

Mass

%
0.055

0.033
0.022
0.018
0.016
0.005

Mass
mg/g
0.55
0.33
0.22
0.18
0.16
0.05

- Dr. Ethan Russo

Relative Concentration
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GRANDDADDY PURPLE GIRL SCOUT COOKIES

OG KUSH 9 POUND HAMMER
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Build a 0 cannatiififls -
strain recommendiiiEE::
system with Pyt

Datédaze
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Terpene guide

youcannabis nee
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