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® Cannabis sativa \Junilsluiivytiausn q NUgnluguvunegusednveuysd
gAksn o kazdiugnldiduan 10,000 Ynsaunnda (Russo et al., 2008)

® 9YNIUITIY Schulte wag Anderson BSUNEAWUS
f‘ﬁJﬁU*‘U’]L‘fJu 3 9¥1aA® Cannabis sativa , Cannabis
indica a% Cannabis ruderalls (Schuttes et al,,
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« " sativa fiber first % * Chinese surgeon Hua T o uses «Irish physician O'Shaughnessy publishes

appears m Tanwan i ' sativa as anesthetic cammabisresearch i English medical
o« : Jourmal
*Emperor Shen Neng of *French queen Amegunde is
Chinafirst prescribes Y buried with hemp cloth * French author Gautier publishes The sanaumsi ez
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medicinal C. sativa

e Hashish Club
‘ . * Vikings take hemp rope and
* Csativarope appears m seeds to Iceland * French physician Moreau publishes
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assassms with hashish
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* Pliny the Elder’s The Natural * Portuguese physician Garcia da
iV ALTS History mentions hemp rope and Ortareports C. sativa effects * Czech researchers confirm antibiotic
0GP iNi e \‘_\ martjuana analgesic effects s corazmae . and analgesic effects of canmabis
F * China’sLi Shih-Chenwrites of « Gaoniand Mechoulam isolated and

* Plutarch mentions Thracians using

. . ; antibiotic and antiemetic effects of . : = - : = <
cannabis as an intoxicant % N P ;ﬁﬁ-‘ synthesized the mam phytocannabinoid,
C sativa sg SIEMA DO-THC

* Discorides. a physician in Nero's
army. lists medical marijuana in his e *FDA approves dronabmol. a synthetic
pharmacopoeia «Lamarck classifies the plant m DO-THC for cancer patients

*» Greek physician Galen prescribes Cannabisindica *FDA approves dronabmol for AIDS-

marijuana as a medicine *Napoleon s soldiers leam of wasting syndrome
cammabis and hashish m Egypt * Many Westemn countries adopt laws in

support ofmedical C. sativa uses
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Ay ndueayulnsniiansussnaulssunu 545 viln
® Cannabinoids a819uae 104 vila

®* Terpenoids 120 ¥1n (59189 Monoterpenes 61 %in Sesquiterpenoids 52 %ila
Lag Triterpenoids 5 iin)

® Flavonoids 26 %1#

® Steroids 11 %6



Cannabinoid I

1. a5Neengnsluseuy Endocannabinoid #4ilaguadtuszuulseamaiunany way
dulany aunIdaAsIzians Cannabinoids waneviia Nd1Alaka THC way CBD

2. asiaiifiazluduiu Cannabinoid Receptor fidvia CBIR way CB2R Tusnenie
LLaJUmmuﬁuwmq ) y1919n18 ASenfuin Endocannabinoid System (ECS)
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Cannabinoid I

3. wisanstunguiloanilu 3 nauman Ae

3.1 Phytocannabinoids ﬁwuiéﬂuﬂ%nga Cannabis
3.2 Endocannabinoids fisumesuwdaiisldies uniusunaiiaeunn
3.3 Synthetic Cannabinoids fidaAszsiuunluomaass
4. lutagduilininermansiunu Endocannabinoids (e 5 faviiude
4.1 Anandamide (N-arachidonyl ethanolamide, AEA)
4.2 2-arachidonyl the glycerol (2-AG)
4.3 Ether 2- arachidonyl slycerol (Noladin ether)
4.4 O-arachidonylethanolamine virodhamina)

4.5 N-arachidonoyl-dopamine (NADA) 5



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
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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
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Endocannabinoid system I

® CB1 receptor \{u receptor NnusaznszateagluszuuUszamaiunas lngasnuuin
USLIUANY &) VBIANDY LAlA hippocampus, basal ganglia, cerebral cortex, cerebellum,

uuuuuuuuu

limbic system Lae hypothalamus %49 CB1 receptor luszuuUszaIMaIunasluynuIm
mamﬁmummsﬂummﬁ ANudY AMULEULIRN AN NsRnewarnISiAdaulin
yananil CB1 receptor FanuldfioTerzsaunen (peripheral tissues) lawA fiu ﬂamua
N1UAUDINNT Luawaiﬁumu (adipose tissues) ag Islets of Langerhans U83AuUaaU R

CB1 receptor flatergsouuandananil UNUWRBN1sAUALULUaaTuvadluiuwarngleg
[esnunaunaveandsnuluinene

* CB2 receptor 1Ju receptor ﬁwuuﬂﬂiu’iwugﬁﬁmﬁu lawn lymphoid tissues, peripheral
macrophages wag blood cells &4 CB2 receptor hiflunumlunisamuaunisiueIvng
LAAEH UNUIMABNITAIUANNITYAY cytokine Tuszuugiauiu



Endocannabinoid System (ECS)

v

G Pooten

G-Protein Coupled Receptors

CB, |

B

¥

of

.‘
()
[ 8,

coco

Anandamide (AEA)

oo

2-Arachidonoyliglycerol (2-AG)



Neuroregulation - Excitotoxicity

Depolarization Induced Suppression of Excitation ®0
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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 (ug/g) in different tissues of male and female CBD hemp plants

; Male Palnts Female Plants
Yield
(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+ 415

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 28.5+0.2 30.3+0.6
AS-THC ND 2.0+0.5 175+5.0 ND 3.3+0.3 213 +14.8 510 + 48.7
A8-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 detected; CBDV: cannabidivarin; CBDA: cannabidiolic acid; CBGA: cannabigerolic; CBG: cannabigerol; CBD: cannabidiol; THCV: tetrahydrocannabivarin;
CBN: cannabinol; A9-THC: A9-tetrahydrocannabinol; A8-THC: A8-tetrahydrocannabinol; CBC: cannabichromene; THCA: tetrahydrocannabinolic acid. An

exemplary HPLC profile of the standards and hemp flower extract is provided in the Supplementary Figure




Geranyl Pyrophosphate Olivetolic Acid

Geranyl-pyrophosphate—olivetolic
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Multifaceted medicinal attributes

“
Memory loss

Enlarged liver
Hepatomegaly Low sperm count/ Impotency
Irregular menstruation

, > L\. 7’ Infertility

gf
: . : % . Cancer
?V);g(l)(tee:i:l;l:)f ¢ " Oral, Lung, Blood,
Heart muscle »  Larynx, Pharynx,
Prostate
Cannabis Sativa
COPD ‘\_~ Ve

Hallucination Irregular
Lung cancer

emotions and behavior

Lung Fibrosis o @
Pneumonia ((\' b | ./;/'/
=3 !
T e
Loss of Body Immunity y r-‘ * Teratogenesis
/immunosuppressant ¥ . Abnormal fetal growth
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Classes of phytocannabinoids, according to ElSohly M. A.

rannabichromene type
miscellaneous type cannabidiol type
cannabitriol type (-}-Ag—trans—tgtra-
hydrocannabinol type
phytocannabinoids
ab' . 1 1 - (—)—ﬂs-tfaﬂs-tem-
cannabicyclol ype hydrocannabinol type
cannabinodiol type cannabigerol type
cannabinol type cannabielsoin type
eD




Pharmacological applications of extracts or drugs from Cannabis sp. or

synthetic cannabinoids in diseases. COVID-19: coronavirus disease 2019.

Epilepsy Sclerosis multiplex
X f

Inflammatory omitin
: g and nause
bowel diseases <:I [ Pharmacological application ] |—> prevetion

<Tourette’s syndrom} / ﬂ N \ < Parkinson’s disease>

< Glaucoma > Schizophrenia
< COVID-19 >
o




The structures of cannabinoids: (A) cannabidiol, (B) A9-tetrahydrocannabinol, (C)

A8-tetrahydrocannabinol, (D) cannabigerol, (E) cannabichromen, (F) cannabinol, (G)
cannabitriol, (H) cannabielsoin, (I) cannabicyclol, and (J) cannabinodiol.
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Onset and route I

1. Inhalation
Farly onset (few min), peak 15-30 min, duration 3-4 h
2. Ingestion and Oromucosal
Late onset (20-60 min), duration 12 h
e Ingestion : THC absorption 10-20% , CBD absorption 6-15%
e Oromucosal : THC absorption 90%

 Nasal mucosal : CBD absorption 35%

lwo



U5z lguun19n1snngs=1i1e THC Au CBD

THC CBD
Anxiety Anxiety
Nausea Nausea
Pain Pain
Insomnia anisuaulinad Inflammation
Low appetite daaiasoyainng Inflammatory bowel disease

Muscle spasticity nnaznarumensinds  Migraines
Glaucoma #adiu Depression
Seizures in

Psychosis or mental disorders .
©



Biosynthesis pathways of cannabinoid, terpenoids, sterols, and flavonoids

Hexanoyl-Coa s Fatty Acid

POLYKETIDE

PATHWAY a3 x Malonyl-Cosd
Y

Olvetolic Acid (OLA) Pyruvate Acetyl-Cod Phenylalanine
¥ l
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5 p-Coumaroy
n3A Cannabigerolic CBGA lawnagagalanasinn
IPP “:E} Y v o o ¢ ¢
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GPP (Cic) —r FPP :g.-,]l—b squalene [Cao)
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ﬁ: nalau Waﬂfmaa
h H W ™
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ns@ cannabidiolic é_?nnablchromemc acid r’"‘*"i“ﬂ L V,, HO., o, 0
o jén C O L >, oe
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THCA M Caryophwll Friedeli Sitosterol Apigeni
A®-tetrahydrocannabinolic acid (A°-THCA) Piyrocne B-Caryophyllene riedelin B-Sitostero pigenin

Cannabinpids Monoterpenoids Sesquiterpenoids Triterpenoids Sterols Flavonoids ©6




Entourage effect I
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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)

b




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.

5]
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Examples of the use of combinations of cannabinoids with terpenes [64].

CBG: cannabigerol

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

1))




Sterols I

* ALMB39A (Bangu:Sterols) ¥30 SLMDTOUA WBANBTDA (steroid alcohols) Wunigasvas
ae386 U laasanda n3U Tusmunien 3 90939 A Ly aila §3A513%H97N
pxdia lawulyll 1o dimaTeaa ARl Aatadwasea (cholesterol) lillaginesea (phytosterol)

o yuludmilawn

* AMaIRYn F93luU (Steroid hormone) 85LUUNANT ¢ IDTIUULNABIYUAZLNARS

* AMILUUA
o yulunlann

* walapesea (Campesterol)

e l9lpdawpasaa (Sitosterol)

°* ARNIALNDIDA (Stigmasterol)
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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

Flavonoids I

* @13Uszneuiluea (Phenolic compounds) Usztannaanuea (Polyphenol) ﬁamﬂmaa%ﬁﬂmﬂmﬁtﬁu
WWIIULBLIUIAN (Aromatic ring) mmmumiamaﬂ%a (Hydroxyl group) mmaa‘lu‘maﬂa FIUA 2 29
Jull anunsoavanelule aauimumwuaammumma 1usﬂsuaaaﬂiﬂivﬂaulﬂa1ﬂ1w (Glycoside)
a15Usenau Flavonoids takkn Flavonol, Flavonone, Flavone, Isoflavone, Flavonol Catechin Llag

Anthocyanins
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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 eno
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

NE)
A%
QAL Molecular Mechanisms
S 7% 4 AMPK Phosphorylation
@ } TLR4 Expression
} NF-B Activation

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

ne



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

antioxidant, anti-cancer, anti-inflammatory antimicrobial, antioxidant, antitumor
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Terpenes & Terpenoids I

* Terpenoids {31nn31 200 wile FedlAuandRtuniIsiiandurauues C. sativa WulIN
Tumanlal wazluvesny wazeranulauszunas 10% vesuinnunlasiay (Booth et al.,
2017)

* Limonene, Myrcene wag Pinene uansiinulsuosuasiivsuadliuiueu
fnaantRlunsiulaunas wagyhwihiduanstuyadmivdnifunah dunauves
C. sativa i Terpenoids waznsm Phytocannabinoid fiuanenafuuanslfiiugs
AnaLTRveIEsIATITL AU VIE A

nce



Terpenes I

® 11191nAN1 Turpentine

® LARNUNIINTITUYIR UNITAWUN BAZIAUTLLANAININUIUYDS

Isoprene (2-methyl-1,3 butadiene)
< = a a =
* Isoprene Wuasusenauwaziiagnsiuana 2-uiia-1,3-Umladuule
NuNUsARDUPNADINUSE
* NANAUNINNTITUVIRNLAUTTARLRNE el nluNsvsedn

®* A19819%U Limonene, Carotenoids, Pheromomes, Squalene, Carotene,
Gibberellic acid and etc.

® Terpene 3¢UseNaUMELILaNa Isoprene 2,3 ¥58 11NN

[ [AY



(V) (-

ANNEAY VD IMNBTUUUNV LA TUNYNTOAR 3

° ﬁ-Carotene Inaluuason

[~ a Al I~
® Lycopene LinaaLaslulzning
® Pheromone Uap8aanunlnguuadiofgainnsau

[~ v Y 6 = 6§ o I Y] 6 6" a
* Squalene Jumnanslunisduasigviaiesess drlignisdunsisvisasiuuuicviln
* Limonene Tvansiinunssalunalisaiusen 1wy &1 uzidawma Uz
* Gibberellic acid g95l1UN15LATUAULAVDINY

® Carotenoid Lﬁﬂﬁiumﬁ@ﬂ%’maﬂumﬁé’qmezﬁuawmﬁ%

(o)



a-Pinene

» Sleep aid * Anticonvulsant

e Anti-anxiety | Stress reliever

o Sedative o Anti-epileptic

* Bronchodilator ¢ Anti-convulsant

® Pinearoma  *® Anti-inflammatory

Myrcene 1.

* Anti-tumor * Anti-inflammatory
o Anti-fungal * Anti-bacterial
e Anti-cancer ¢ Muscle refaxant
® Anti-spasm © Alows THC to takes effect quickly
* Sedative
® Aigds insomnia ® Musky aroma

L |

Carophyllene Oxide

¢ Pain Reliever '» Anti-inflammatory
* Spicy aroma

Limonene

e Anti-anxiety * Produces apoptosis of
« Anti-depression  breast cancer celis

* Antimicrobial
* Antiseptic » Used clinically to
dissolve gailstones

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

* Anti-tumor

Medicinal efects one can expect to see from medicine high in these terpenoids.

HO
W

Linalool ;

» Sieep aid ® Anticonvulsant
e Anti-anxiety ' e Stress reliever
* Sadative * Anti-epileptic

» Anti-bacterial e Anti-convulsant
® Pain reliever  ® Analgesic
® Floral aroma

-Caryophyliene

® Anti-inflammatory

* Anti-bacterial

» Muscle relaxant H™ YH
¢ Rich spicy aroma

® Anti-tumor
o Anti-fungal
® Anti-septic

* Levels >.5% result in “couch lock effect"

<
Anti-tumor Anti<inflammatory
Anti-bactenal Suppresses appstite
Hoppy aroma

— u "

(wlgalleaTellwleln]
oA LA UG 1S
. O
¢ Anti-bacterial  » Anti-insomnia
Anti-fungal » Antiseplic

» Smokey woody aroma

TERPENE BENEFIT AROMA
Pinene Anti-inflamatory Pine
B Also found in  Anti-bacterial Earth
pine needles Bronchodilator
Aids memory neunsuwmEul LRz SN e an
Myrcene Sedative Flowers
Also found Sleep aid Pungent
in hops Muscle relaxant Earth
Limonene Treats acid reflux Citrus
Also found Anti-anxiety Fresh spice
in citrus Antidepressant
Terpinolene Analgesic Pine
Also found Pain reduction Herbal
in coriander Digestive aid Anise
Stomachic Lime
Linalool Anesthetic Flowers
Also found Anti-convulsive Lavender
in lavender Analgesic Citrus

| Terpineol

Caryophyllene
- Also found in

Also found
in mugwort

black pepper

Humulene
Also found
in basil

Ocimene
Also found
in thyme and
alfalfa

Anti-anxiety

Calming aid
Antibacterial
Antiviral
Immune system

Anti-inflammatory
Analgesic

Protects cells lining
Digestive tract

Anti-inflamatory

Decongestant
Antiseptic
Antiviral
Bactrericidal

Fresh spice

Pleasant lilac
Citrus
Wood

Citrus
Spice

Robust
Herbaceous
Earth

Citrusy green
Wood

Tropical fruit (o)



815 Cannabinoid Tudanan lu wWasnaiau Lagsan

USunaanswauunluagnanasantenandulu Wasnau wagsin
- 57UsEnaUAY Cannabinoids 5241319 0.001% 94 0.004%
- WaenainuUsenaunle cannabinoids 2113149 0.005% 94 0.008%
- luagsenan9 1.10% 09 2.10%

- YONBNBETENIN 15.77% 014 20.37%



615 Flavonoids Tudanan lu wasnau wazsiniyas

finssyyansvanliveuanvie 26 sialuiwioen Felawn aglycones Niliaankag wWiluan %39 O -glycosides NAIUIINAUNTD
C -glycosides 984 orientin, vitexin, isovitexin, quercetin, luteolin, kaempferol Lazapigenin

IS = a cav v o a 1 A o v 1 14 1
finsfnwUinamahiueganlavaininnisialasladavensa linvaswalwesdlusinuazivdendsiu asranuluyeneniesnii
(0.07-0.14%) wazilluasan (0.34-0.44%) USunauanliuseaniavualuluiguiegnuseuna 1%

%4
I C%

fflsnnitganaus 0.12% B4 0.17% Tuluway 0.02% @4 0.06% Tuzenen

6

Vitexin gnnuindunanliuess
U311 Orientin 8glut33 0.07% 89 0.08% Tuluwaz 0.01% 91 0.03% luvanan
USua Apigenin agluzag 0.03% fie 0.07% Tuluuag 0.004% fis 0.01% Tudenan

lanwutis quercetin wag kaempferol Tusnagelu — HaansUaLANANNININNANTANYIABUNTNT 771518974 quercetin 0.2% Tulu
AeulidenndaiuarainananuwansvssIgiskasiugialividn YsununailussdudasiinasUSunnsinazanad

Wanyilany 7 ¥IU ANINMsaEELYaAuLNTUeYR
1157697114731 Orientin, vitexin Wag glucosides inuuANsgluNISUENLYZENER LT DEVRINYY

Cannflavin A waz B daillu flavonoids ilaaausiadnaninnsenfissyliludgen egslsinnu iWesanlufiuinsgiusnsdsluvaziu

&en



713 Sterols luvanan lu WasnaAu LazsINNYY

* B-sitosterol LUuamasoaniiunfgalusiniaziudonaiausus 0.04 89 0.06%

* USunau Campesterol 8g5e1319 0.01% 89 0.02% tusinuaziidendinu waglinululy

1
v o

* Stigmasterol {iAUINTUAERLUTINLALLIUGDNARUN 0.01% wagiiuTungaluluy
0.03%

N o o

* Campesterol Laiananeiupg1slinadfgn1e@dfluluanndni WalaULANA1NAU
pY1altEdAYNISAnR 1IN

[e] aa\

* Stigmasterol AAULANASAUDENHNYE AN Nans luUaDnawuLarlusn

o

* B-sitosterol dAuLANANNAURYSTTYE RN @RI

C&



615 Triterpenoids Nwulutanan Tu wWasnau wagsingyyd

e SSualnsimesiuesanauaianadunasiuues B-amyrin, epifriedelanol wag friedelin
ANIuaNTenan msrakiny) Wulu (<0.05%) wWasndu (0.05-0.15%) warsin (0.1-0.3%)

* Friedelin 1Wulpsmasiussnnlaanuiiantuiyvwazianududuludonaulazsn
fiflaus 0.083% 19 0.135% lusinwag 0.000 % 9 0.033% ludenamy

* Epifriedelanol agluyad 0.033% 89 0.092% lusinuag 0.013% 09 0.041% luwdenanau

® | Friedelin, epifriedelanol tag B-amyrin lulonuagsinuesaiau Lwu Friedelin,
epifriedelanol Tudiegnslu Tumsnduiu wu B-amyrin Tulu (0.012% 64 0.026%) 1A
Ludansu (0.006% 99 0.007%) %3930 (0.005% 19 0.013%)

c&



815 Mono- wag sesquiterpenoid lutanan, Tu, lWasndinuwazsINNYYN

* lywuMono- wag sesquiterpenoids luLUaBNWIDIINVDIAIAY

* Mono- ke sesquiterpenoids 79vianaglugae 0.125% 99 0.278% Luly
ez 1.283% 03 2.141% lugenan

* Y3118 sesquiterpenoid YNuLAEINI1 monoterpenoids Vi4vian



Terpenes SUWUSAU Steroids a&14ls?

—

*  JRANMUNILANTNEIUAG 9 V895198 ldHRE1TENINNY L3ENEISIUEININTDS5 LN
= ¢ v 49! v 1
* Afgsagnulaninu a519vulaadnels

Terpenes I

* nauvadluianalviuniaznauvesasusunsenitlolaniu (soprene) C5HS
* lolansu {Wuluanavein1suaudmiieudinieiu 1nglnsusuNiuanLILIeanINAISUDY
nadIlasInis wasvilgAsuaunivingiineassluanantug dunas gy

Isoprene Unit (C;H,) Isoprene Unit (C;H,)

°Head ------------- Tail x OHead EE—— | x (cx(y)



Terpenes I

* dalalaniuaasinniasusu 5 funswiuazlaluananisusu 10 61 senluans
lalwnestUu (Monoterpene) WU Wwunea (Menthol), Citral

=D
-

OH

* 195UuLNINNIT 23,000 Yie

® Terpenoids LLANAVDIDBNTLIULNLLYLN

[~



Terpenes I

®* Monoterpene + Isoprene = Isoprene 3 unit = Sequiterpene WU A9 (Ginger), Farnesene

* Monoterpene + Monoterpene= Isoprene 4 unit = Diterpene 11 Phytol
® Diterpene + Isoprene = Sesterterpene

®* Monoterpene 3 unit = Triterpene Ligy Squalene

* Monoterpene 4 unit = Tetraterpene 14U g-Carotene

®* Polyterpene = 3,000-6,000 unit %1 Rubber

EX



Biosynthesis N3ZUIUNITEILATIZHANINYININ I

® (Isoprene &8 R + Pyrophosphate &8 OPP) + (Isoprene + Pyrophosphate)
O O
O O
AN
R
O O

* (Dimethyl Allyl OPP) lawwiia dada tulsweaina + (Isopenthyl OPP) lalsinuiia tnlsweaia =
Sudnasauvesiuselnlssmds v fmileutnalelwdiuchiilaufiansusuil OPP 1N2E
Tvvanly aluananisuau 10 /7 158031 Wada nlsveawa (Gemnyl Pyrophosphate)

)\/ OPP .
PN S A A

c€o



Biosynthesis I

* Annszuiunsdaly Mlviluananisuau 15 §3 158n31 Wsiuda Inlsweoawa

(Farnenyl Pyrophosphate)

/K/M o

* nszuIUNIIATEUARLUAA Triterpene (A1SUBY 30 aznauillalansy 6 wile) SenlasmesUuLLI
dA8U (Squalene) Faluluianaiiug1uvogesluuaLAsTOIANIUNAYDITINIBNYE

AnAAAAAAANANA

(o)



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



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 &en




Also found j,

’af.ao\‘

e
a mcu_ﬂ P W“’

The .
Cannigma

“aFurg ‘o8es T4

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

fsuMELNELaulnauRINIsUNMEE@REN
Department of Thai Tracitional and Alternabve Medicine
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Myrcene
(indicas)

Pinene

Linalool

(Brilliant floral
aroma)

Limonene
(citrus

aroma)
(sativas)

Caryophyllen
e

Ex. Common cannabis terpene and their effects

Earthy,

almost dirt-like
aroma

NALAL

2 o
nauvanean 1

NANNIN

A

aaud nng Teauad naw

wanayulng

Mango,
Lemongrass,
Thyme

Orange rinds,

Rosemary,
Pine tree

Y & < o
Tauns uznga T
NUATL NZA ANNULAST

Juniper,

Peppermint,
Lemons

Black pepper,
Cinnamon

Anti-inflammatory, antiemetic, Soreness,
Inflammation- related pain,Trouble sleeping,

sleep induce sedative qualities, antifungal and
antibacterial properties, sedating effects.dauindex

Sativa strains=Uplifting, almost energy inducing
characteristic, anti-depressant , anti-cancer. su
nsdnauuaziliulganisluanaurasainisgilen

Stress, Anxiety , Depression, Clam, Sooting
effects annnseniau nsilam Sudanisiasoyiulneesnisiames
uensumelngienizetnadailefnannisindetafiauin Wi
dn wazennaesszam sinein 4 luayuasimes

Boost energy levels, Elevate mood, anti-cancer
properties,help with anxiety and depression, i

STULAMANAY UsTIIaINInsa luadai lﬁﬂuﬁqﬁmzmmmwﬁq%mu
Tisnspaasanasea dnullldlunandusisssnanmiu ginsavnan
@z@ﬁmu@zﬁﬁu@u

Anti-inflammatory effects, Joint pain,

muscle soreness, managing symptoms of
anxiety and depression

OG Kush, 9 Pound Hammer,
Grandaddy Purple, Girl Scout
Cookies, Skywalker OG,
Ramedy, Tangie, Blue Dream,

Sour Diesel, Nerthern Lights,
Shunk XL

Blue Dream, OG Kush,

Trainwreck, Haze Berry,
Bubba Kush, Chemdawg 91

Strains of Shunk and Afghani

genetics =Fire OG, Scooby
Snacks, Dos-Si-Do, Skittlez

CBD dominant strain= Cinex,
Super Lemon Haze

Death Star, Gorilla Glue #4,

Bubba Kush, Skywalker Kush,
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




i ' Certificate of Analysis
\' - ~ Promored By ( aAteet ( arrte Oo 14%
. B labs / | Total Terpenes

CV Sciences. Inc. | Sample: 200208L0161.2287 |

b L SRV
. B
2 g W - [ R

Total Terpenes

0.149%

*CBDoil

| 0"‘--:-.-- A Q

s

oy




“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

(c(~



\ TERPENES

e il

A
PHYTOCANNABINOIDS

HEALTH BENEFITS

STRAIN CHARACTERISTICS i
£

STRAIN’S SPECIFIC SIDE EFFECTS
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GRANDDADDY PURPLE GIRL SCOUT COOKIES

OG KUSH 9 POUND HAMMER

bo
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Terpene guide for

your cannabis needs
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CBD/THC/Terpene

information wheels

uonewwepuj
Appetite Loss

eoHLDHLNED
'5ad ‘e@9d ‘agd 283
CBN, THC

Sleep Apnea CBD, T
, THC

CBC, CBD, CBDa,

Cancer cBG, THC, THC2 . ’
86 ™33
e
useW! o \"C‘“\
<<

Ceo l‘

o

Spasticity

b



——— o —————— —

Cannabis-based medicines have demonstrated safety, efficacy and consistency sufficient for regulatory
approval in spasticity in Multiple Sclerosis, and in Dravet and Lennox-Gastaut Syndromes (Russo, 2018).
Basic science and clinical investigation points to other possible medicinal applications in different
pathologies that range from neurological and psychiatric disorders, eating and digestive disorders to pain
and inflammation. These are the suggested medicinal applications of the different cannabinoid compounds.

Pary

MUSCLE SPAMS

PHANTOM LIMB

INAL CORD
T

Relerances
s B8 Froecien b Insgistes Masrscionce 2014
v
. Uréversty Press 2016
pRI— (| | Caradun oasesscists Ascsssee, 2008

fsuMELNELaulnauRINIsUNMEE@REN
Department of Thai Traditional and ARtemative Medicine

o&



CANNABIS TERPENES GUIDE MYRCENE

VAPORIZE AT: FLAVOR / AROMA:

HERBACEOUS

TURPENTINE

wOODY

HEALTH EFFECT:
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&pOSitd\otos Image ID: 379450466 www.depositphotos.com b Y4




LINALOOL
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Cannabis root I

® Russo kag Marcu (2017) numiuansikeniazszylaain 50 C. sativa kaswuindlansnddgy
[ Friedelin, Epifriedelanol, Canflavin A, Caniprene, Cannativine, Anhydrocannabisativine,

Cannabisin B LLa¥ N-Trans-Cafeoiltiramine

* yuvunaanluus®@a 19310 C sativa Tunssnwinisdnausazlspimngnunsiumela

* 70Ny C. sativa luus@avziians Anhydrocannabisativine,
n3M Canabichromenic agjsufuasUsenoudu q degnszylae
LC-MS (Shibuya et al., 2006) aadUsznaufindieadsiu nulae
Turner (1976) uag Elsohly et al (1978) 151muszau A9 -THC
Tuszausi 0.1-0.3% Tuaddu uazilesnimsawindu 0.03% Tusin

el



U523An131931nAUY1 1N Vadnkau UIno I

* U a.A. 1542 1@0aud13n Wad wnnduazinngnueansyiieastiu Weulilunldeayulnsves
W “51nAYs auluuaIre AdnsulsalALung”

* unnd waztn@eurINued Wiseda uue aodunedn “sinvesayulnsl serulutigae
UIMINa1ie Tauds Uaniniduazlnsanesn”

* JnngnurtansiasinIvnIsTlULaLA Na17I7 “d@IUsN 9 VBITNNENLAILAZ NG

* U p.A. 1640 399U wqinuau uﬂwz]ﬂ‘wmamuauuﬂamﬂwaﬁzma\‘mm “YIAUAINTIN UTIN
mﬂmwﬂmmﬂiﬁmmm eoseniiuds maﬂmawama AMUAUUINLAZNTAAFITBIEULDY
Ladu q Tuvusafenu A uUnveInangul”

* U a.A 1710 bWnduI9nge A%, 31880 wYauau Juin “g19u9InIININUIT UTINIAIY
Buthaveslsand Hredlosenuiaievuludeds nzasn uarnsadveadudu uaundie
ussmaudulinvesarinn ieen1sanagTnniigninuldlaensvilfiue uasndsinty
Auunaniudy cataplasm ﬁﬁmaﬂéﬁnUﬁLaéLLawiamqnﬂ'?u”

5]~



Useifinrgnsunnegduasnniyn

REIS TRl Tala Tk k| 35N1513 36A15U515
15aLne Aadntdu lhaa NG , NG Cataplasm

i TAGU fiugde 1hn
N3N LR TINGU LGN Cataplasm Wan
faTe L nGu UK Livsa s sunauAUTuTY (L) LAWY
lavanuwde TINGN Cataplasm anilszail
ANTARAAUAT

ANLAAAVAIARA R el ayaeu 1hn
1IAAAGIANIILNATNANUT

15ariuagly (l3ins ) Ay
AANITUNILAUDINNG

rinTvialau TNGU 1hn
(ueniingeviav UANSU U1 1A

N13RALLAD

IWauvi TINGY wan

TR BLALANIEALLD UANSINAU1IU 1hn

yaAaT 1isoLiaa VRVIEN PHITIRTo Ty Intrarectal

bR




A1599NaNS IUIINAYY NABET NN IUEINGTn Al Slatkin et al.

Active compounds in cannabis root

Amount/concentration

Triterpenoids
Friedelin'5-°
Epifriedelanol’®2°

Monoterpenes
Carvone”
Dihydrocarvone®?

Alkaloids
Cannabisativine
Anhydrocannabisativine®?

18,25-27

Sterols
Sitostero
Campesterol*®
Stigmasterol*®

N-( p-hydroxy-[-phenylethyl)-

IES

p-hydmxg-rmns-cinna mamide’

Choline?

8

7.5-12.8 mg/kg'>*°
14.5-21.3 mg/kg'>*°
From initial 2 kg sample of
dried powdered roots,
2.3 g oil fraction {extracted
with n-hexane) from the
root extract was identified
as 77.7% carvone and
23.3% dihydrocarvone.™

2.5 mg/kg' >
0.3 mg/kg*?

1.5%°5
0.78%5
0.56%>
1.6mg/kg'®

eo



WUINITUNY B InedrAgyunualuu

* Wuarenugnuaunasyiulalantunuiianizauiu ianwas Phenotype wag
Chemotype 7LaAI92NLANGNNY SIU150LaDNANWAIZNLIINBINITU I TUNITNAY
wWawsilunisaenuingnusususaluvlagnuaunasilianwazaiunnesnis virlvaiunse

a & o ¢ ad Y o v & Ay
AruANluTaIRMA WYBLNANUS A5n15UaN lnanvalziugilunneInisveInaie
NUADENINLINABNVDLNY

@ v Yy  a o Y = ' A v v
* [ Judayasndelunisiusesnvinadeeansadeuaulvignan
* N13FUTAIATINAM N159aNaNSVBETAE A TUNYVINARTENEWUS
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STRAWBERRY CHEESECAKE AUTO

STRAWBERRY CHEESECAKE AUTO™ Cannabis Seeds Strain
Specifications

Type: Feminised

Photoperiod: Autoflowering

Genetics: Strawberry Pie x Afghan OG x BF Super Auto #1
Outdoor Yield (g): up to 650 grams / m2.

Indoor Yield (g):up to 650 grams / m2. gr/m2

Autoflowering Harvest Time From Seed (days): 75 - 80

Height (cm): 110-120cm

Height Indoor (cm): 100cm

Height Outdoor (cm): 140cm

Height: Medium

Indica %: 75%

Sativa %: 25%

Indica/Sativa: Mostly Indica

Taste: Earthy, Strawberry, Cheesecake

Aroma: Strawberry Hash, Cheesecake

Climate: Cool, Hot & Temperate

Strawberry Cheesecake Auto cannabis seeds are sold strictly for souvenirs,
storage and genetic preservation.

elle



LAUGHING BUDDHA

HIGH THC CANNABIS STRAINS

LAUGHING BUDDHA™ Cannabis Seeds Strain Specifications
Type: Feminised

Photoperiod: Normal

Characterisics: .

Genetics: Thal x Jamaican

Effect : Focused, Productive, Giggly, Energized, Creative, Social,
Euphoria

Indoor Yield (g):up to 600 gr/m2

Flowering Time (days): 70 - 75

Feminised Outdoor Harvest Month: October

Feminised Outdoor Harvest Month Week: 3rd-4th week

Height (cm): 100/110cm

Height Indoor (cm): 100/110cm

Height Outdoor (cm): 100/110cm

Height: Medium

Indica %: 20%

Sativa %: 80%

Indica/Sativa: Mostly Sativa

Taste: Roasted Pepper, Pineapple, Lemon, Herbal

Aroma: Fresh, Sweet, Exotic Fruit

Laughing Buddha cannabis seeds are sold strictly for souvenirs, storage
and genetic preservation. even




Trainwreck

AIAUADVNISAIUAQESIVESSA a51VEVIKUY QUKD
IspUUQ1aTRINOLIESIOWAVIUDSA Trainwreck ADANQDU
guo:-rlkAruWauAaIs wsauAWAGRWLIIIUATURDILUTUKgaEgY
agvAloualauinguanld “DuaUINISEAYNIIAIUS” AISTE Trainwreck
TuUsLruAIKUA=aU wsa=nsTsuniulu oerikamuiueurna-lsiulaias

-

St ‘ Mexit_.;an Sativa, SR
e = O _ AfghaniIndica e 3¢ | =F
3 Mg g

aduayunsuanneysiWwansiwng
: V GROW by Doctor BOB

ll@a:N1Sd1s220MA ol



Department of Th

Pineapple Express

naufinauuvlaaiau TuikGouanewusduqrinlk Pineapple Express
10uRtouagvUIN DoNONENTVUS:a1n Mikns:Go3asu aun 19an SIS
IKUI=UMslsdvassAuiou Tud 2008 pud wsiuln nia: wn Tsinu
AKuvaananeIduado Pineapple Express Bvorinfkdalduvuaviudoiuludn

-

2 Indica 40%, Sativa 60% QR 19 -25%

| . ) Trainwreck, AN S
Howailan Sativa el O~

S—

_@_ auuayumsuannoysiiwansiwng n
(¥ la=misahsovadmaA V GROW by Doctor BOB ol




Dark Devil Auto flowering

* AaNAN29 NANFLAIVNLAZ ARSIV Fanlavinliup9a28973
vauzgu naunaliiuag Citrus

* {Wugnway Sativa / Indica fianwazidu Auto Flowering fia
Big Devil XL Auto fu Ruderalis aangunavinlviganviing?
Waszuazinlunie

®* THC Ynunang : CBD unknown %
® Effect: Motivated, Relaxed

* Yandrgurunane Audiunang 80-130 cm Liadan 8-9 dunnv
TvinananAaud193n Yan Indoor lvinandn 400-600 niasia
34, Outdoor WikaKan 50-200 niurany

* LHNLAITANULTYIUI ANWLAD gNNTEAULAIARYIANHEUAANY




Highland Thai

Highland Thai

174 ]
=

* YuUMUNE VIwwAUIng Wi Ugnlagyuii Loy Az

U Y

1 1 1 L% Overview: Highland Thai comes from the Burmese
o 6U ur] ﬂ ﬂ a ﬂlw w GUB ﬂ a ﬂ LLuu ﬂ 'g r] gJ a Q °U a Q ﬂ u 3—5 LSJ ﬂ 5 border regioniJ of northern and north-western Thailand,
v U traditionally grown by the local hill tribes, including the
Lahu people. A unique cultivar that develops irregular
branching, large-caylxed and slightly-dense buds that

o L{gjuaf] ﬂﬁuﬁjg n N au GU a q ﬁmu GUI'] af] ﬂﬁu ﬁ:’W 3j f] 1<Vl 8 guut]u d?fferentiatesAit from the Thai-Lao strains. The foef:l“is

* il 2 Phenotype ABABNALIYILAZADNHL
ADNALVYINAULNLDUVZUN LAY citrus 8IUABNENU9
NAUAAIYUZUINLASLLATIN

* 2angNovn lvinauAane 13ida1n15 Head high
W#da1N15 Body high




Wild Thailand

* WUNMLNIEYI9 ﬁmmiﬂamwmpslwa N1k
aanﬂagmnLLammaanﬂané’uaa d4131150
NUABLYDTT ANFIVIIAUAINITAFILADNY & LUAT

* gaiiuiiennen TrelanslRaungAlInney
®* THC 27.84 % : CBD 0 %
® Taste & Smell : earth spicy sweet

* Effect : nszUNzUan ASLYMBUNANNIU LUD9RIN
1N5 Energetic, Euphoric, Relieve, Relaxed

Wild Thailand

Overview: Wild Thailand is a potent pure sativa strain
from the Koh Chang district in Thailand. The genetics
have been inbred by local farmers to produce plants
with a shorter flowering time with higher yields, and
show a high mold and pest resistance. Outdoors, Wild
Thailand seeds grow into big plants that finish around




Mango Thai

* WUNNUSLIAUAZLIULI8LaUlng-a17
o ?Jumé"]é\’uga 2-4 13105

* gaiufgInan FelarehausuIAy
DIAULABUNNTIAY

® Taste & Smell : nunza9 ndulugngu ndunuy
NAUYZUA

* I 2 Phenotype stiawsnlinaunald 1zaing
uzazne vilandasdivuninlvinaunu vsun lugigu

Mango Thai

£26.49 - £52.99

(AN



Faanwanlng (Thai stick)

HunFdnlugnesensuianuiy
Uanustandnalnua33n J9IAuATWUY
THC 18-22 % : CBD 0 %

Taste & Smell : ndufu Jaalnuan citrus 1

Effect : Uplifted 1Ununy, Psychodoric oy,
Euphoric 51134 , Cerebral uawla , Energestic
NITAUNTELRY

29NNINIHUBININNT lEnLa2am2 Lainn
nszunszidn

ABNNRYVUDAINLAIFVULAZIFARILYDALNLAR

Surfers Turned Smugglers in
Thailand and Santa Barbara

Courtesy Photo

Even though there was a public access road into Bear
Harbor, the trucks went up a st firebreak trail to the
ridgeline. “They just had these
with little shell campers and big V-8 engines and big
knobby tires, and they'd roar these loads up and get
them out of town before dawn.” Corco posted one man

.
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e \ /
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“the

<b>TOP PRODUCT:</b> Sinsemilla buds from Thailand
wrapped around 2 hemp stem with thin red thread were among
the most coveted forms of marijuana in the 1970s and 1980s.

(from p.157)

Thanks in part to the information provided by Lou
villar's unpaid carpenter, the DEA had the Corco's [ ]

leaders’ houses under surveillance and their nhanes

@O



VB WNDNTULNATUNUS

ac v X ) Aa v ¢ a e v = v daa
¢ 'asmﬂsuﬂuuagnusuuﬂmawuquazﬂimmﬂ% AAILADNEAI1YNUY 'c]‘l/l i Sativa
way Indica tmuged

* |ndica nsmuﬂswm‘mauwa’tmammnﬁuu Lmaﬂ%mnmmww
Taipennadusa liadsiiy 3 NANNDUNITUNWATUNUG

* Sativa aaﬂqwswmwﬂwni%niuww a9 vimaudszamivsanauiela
NOUARIY SN amnmwmuwuﬁ m%mnlﬂwﬂwﬂs“mwauwmﬂaa
lsimasiAu 3 waunaumimwmuwus

* Dream Queen : THC 19,% : CBD 0 % Lﬂu1aU5ﬂV|aJ Sativa 80 % ¥
TdnauLgn ‘VI’ﬂ‘Vi‘l/l’ﬂ‘Viﬂi”‘LJﬂi“L‘LJ’] ANA amnmnan‘siw,an g uaﬂ 9 wu
wiudn Uniln nauvendau ¢ vaqpuuasgnaunall an1snavdunsRuadIey
Hunaneiu i lilgndlasauiuay

® Super Sour Diesel : THC 26 % : CBD 0 % JWulausandl Sativa 85 %
L‘ViﬁJ’]:L‘UGlE)‘IJL‘U’l 'iﬁﬂN;e]‘IJﬂa’]EJLL‘UUﬁﬂ o L‘IﬂﬁJ’]uﬂUﬂa‘Uu creatlve ﬂ’)’l&lﬂﬂ
aswassﬂmnmu %’JL‘U@&L‘IﬂﬁJE}’TﬁJmVI’NLWﬂﬁJ’m‘UU L‘ViﬁﬂuﬂUﬂUVILUaﬂ’liﬁJL"‘Uﬂﬁ
@'ﬁnmagnummumaamswmLLUaniwu

\
u .

~.
vy

Dream Queen

Super Sour Diesel =0



VY NNDNITUWATUNUS

* Granddaddy Purple : THC 26 % : CBD 0 % sJulau3nfid indica 75 %
mmﬂ%maunmmu L‘U‘Nﬁ']EJ'W‘L!S‘VIﬂ‘VIﬁﬂiﬂﬂ'ﬁ&lﬂau%ﬁauﬁmﬂ'ﬁuiﬂu']ﬂ?laﬁ
ENULL%’I‘”LU'?)? aaﬂi,]%ﬁa‘c’]']ﬁﬁllﬂa‘iﬂﬁﬁllaqLLﬂ”ﬁ']\‘iﬂ']‘c’J ‘VI'ﬂVi'iﬁﬂNE]Uﬂa']El N
‘U'i‘”ﬁ']‘VlﬁﬁJNﬁﬂ?lu Gl'i\‘l'lviu%Lﬂ‘c’JLﬁEJ'Jﬂf\]”LﬁEJ'JﬁJ"IﬂGUUﬂ'J"ILﬂﬁJ Gl'i\‘l'lviu%l,ﬂ‘c’lﬁ]‘l]
LLﬂ'JhJLﬁEJ'JﬂQ“LﬁEJ'J‘UUﬂ'J']LﬂﬁJ 1°UL’Ja"Iﬂ']'§9E]ﬂﬂE]ﬂ 70 i,N 77 'J‘L! GL‘VINEINaV’Iﬂ\‘l
LWI%J‘ﬂﬂJ‘VI"IL'i?)\‘iﬂ')']%J‘UUlﬁJﬂ'JiLﬂu 75 %

* Ultimate Trainwreck : THC 20 % : CBD 0 % wulauSafidl Sativa 80 %
WinElgnauue 1%ni“muaﬂiumwﬂqmewm“m’[maﬂamau Janfaunela
unawamjawwml,tavﬂan‘l,u YaUaINAZouTY ’1vmawamaa

* Flo: THC 14 % : CBD 0 % «Julau3afii Sativa 60 % wisnzldnauine
Effect vinRanssuldegrsaulua wu wiudl vaiu 2190 39u15159u 71
Aanssumandldesnaulva snwasiay Ae sannanlduasnss dananuan
panAan Ly
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aewusiyunangaluludl 2020

v

* Zkittlez (sifaLAa): Sativa 40%: Indica 60% HEANTTRINS
Grape Ape uag Grape Fruit iatAgquainaniauauuuiiddy
LLﬂuﬁﬂJ')Q"U@\‘iW‘WﬂﬂﬂiuﬂqElcifl')ﬂaﬂ L')a'laaﬂﬂaﬂ 8-10 ﬁUﬂ']‘VI
ﬂauLLauiﬁ‘W'gfluaﬁJLUﬁﬂ?‘U@QLUBﬁLLﬂu‘Uﬁia LﬁJaUﬂQuﬁJﬂaUQu
"’Uaﬁﬁﬂﬂﬂ ﬂ?uuua‘Uﬂa ﬂﬂﬂﬁaqufluauuu ﬂqlﬁﬂﬁuﬁqmﬁuﬂ\lﬂﬁ

By m's's‘umﬁuu aunauﬁumn%u JAUISUINVU SNPIEUSEU
winzlenanetu ldwnga Liflaanisdnedy

. Bl‘jebqe.,”}j Headbanflz Tc.Hi 13—12 % ﬂagiwaél,l,ﬂu ?ﬂ,%gfsam
WiARINMINaN LTNRlgniadiiasuazdy nausdvasiing
LASTATHTULTS muuuauﬂa waaaumﬂamamauamm“au
mauwmiﬂummﬂ LNENARLATENIUIY qmmmmmua“mw
AUAALIIUIY raunansuazraauUsTam WlEninaneTuuas
NaN9AU

com



(- %

aewusiyunangaluludl 2020

v

* Gorilla Glue: mmmmum%nmmm&mmumaLuawuﬂa
ARNEYYT Vlﬂmanawamamaawa Tognan9fu N linauiAg
Auvuuldidugs 6

* Durban Poison: Ugnd1e aanﬂanlfa NANAAR NAUSHVD
YLLOUINA NAUAUSDY i]‘l/lﬁLﬁJ’]‘l/l‘Vi’) NSEAUNISLRY UL 1Y
na197u TRl asulnasa

* Godfather OG: 13 %8 THC °luﬂawuummaﬂ’[,u1an THC
34 % UssLMﬂaﬂnﬁiﬂaulaaﬂLaﬂu v lsnduauIe 287N
91915 s indica SePasuUTIIMNEINSISUUAEeS A
ANNNIIALAA
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Big Buddha Cheese i indica LAY NENTZHING

Shunk no. 1, Cheese, Afghani & THC 18% wNauaay
AABANNATER Faglvieenavns uiansueuliiveay
YaLdaAauINLIteNIn LAa1N15IA8N15IVLINIU

Blue Cheese 3 indica AU WaN551I19 Cheese AU
Blueberry 3Jﬁll']ﬁ&nﬂ%UL%NaugqumaaﬂQ']ﬂiflﬁ
Qﬂﬂ@ﬂﬁﬁﬂiﬂﬁﬁ%ﬂﬁ‘lﬂﬂ ﬂauaﬁﬂ ‘Uﬂl,‘uai LLauﬁﬂQ

1 THC 19 %

Pineapple Chunk & indica LAY N&x52%#3149 Cheese
AU Pineapple d THC 16 -26 % & THC ATUANILUY
HAU19LAEIE

Cheese N Chong & Sativa 65 %: Indica 35 % LAy

NENIZIINN Cheese AU Casey Jones X THC 15 -23 %
SENaNNaay nauauulws ﬂauwamul,l,aunauaumszia

t,‘[,"’U"’U'iﬁl,‘lll"lf’]".l’]&lL&I'E]Elﬁ"] GUNLﬂ'iqLLauﬂ'J'mLﬂﬁﬁlﬂLia'i\‘l




VB TEYA

* Sweet Cheese 3 Sativa LU NaNS21719 Cheese NU
Black Jack 3l THC 15-20 % 1% effect 817u1u
NAUYANIN

® Swiss Cheese il indica iU NEN52%319 Cheese NU
Swiss Miss & THC 15-18 % # effect 812u1u
NAUTFNIN FIPRUTUNUABLYDI danmanly

® Cheese Autoflowering W&u$2#%1319 Cheese AU
Critical+, Autoflowering § THC 9-12 %

* Dairy Queen i Sativa 60 %: Indica 40 % W&y
3%%#379 Cheese U Space Queen i THC 15-24 %
NAUTULTIANIUN FTHUNANIUBUUTBILALNAUY

(~4)



VB TEYA

* Bubble Cheese 3 Sativa 85 %: Indica 15 % N&NSZHI4
Bubble Gum ,Cheese U Hubba Bubba Kush # THC
15-18 % nauAdIenuINNSIsauunNauda Touionnis
uaulivdu ndrationszan uazUanizess

® Chiesel & Sativa 60 %: Indica 40 % H&u5E%919 Cheese
AU NYC Diesel ¥ THC 20 % naudd a4u Alwa aanaanly
56-70 TUNANANEA

(L))
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* Purple Haze & sativa AU NEN52%#319 Purple Thai nU Haze
1 THC 14-19 % ﬂi"’ﬁlﬂﬁ&laﬁ’i“ﬂ‘U%ﬁQ&I’]ﬂLﬂ'é)‘lJ‘I/lu‘Vl‘Vl'lﬂ’iUL“U’Yej
$749N18 SNWIBINTSUUBYAT ANULASTALTDST INNNIID GI‘L!?N
110-150 cm waNan 100 NSUABAY LIa1YINABn 50-60 U

* Purple Afghan Kush 3 indica LAy N&N523%319 Purple Kush
fiu Bubba Kush & THC 21 % CBD mud 1% $nw3anfieaa
n&uilanszan Buuan savifuaznaumiiounalivoanany
a{uuazdUUssa Auge 150-250 cm Wandn 600-800 NSusaAL
1IA1YAaN 8-9 AUAM

* Purple Trainwreck & sativa LAY N&EN52%#319 Mendo Purps
AU Trainwreck & THC 16 % lu@sin9 4 effect Niussusnsley
IAINTZAUAD TYUITNIAULATEA IANAIA TULAT
was gz lidramangnuaunuaulinau lunsu dansng 9 |
v a [ 1 vV 4 ¥ a\
AUEY 250 cm WANAR 550 NFUABAULANIURNNAIILIINANER
91304 700-900 nSusanula L1a1vinnan 60-65 Iu oo




v  dw A
A1YNUINEYUINUANI
* Sweet Purple § Sativa 50 %: Indica 50 % W&
%719 Thai Strain AU Dutch Strain & THC 10-15 %
NUABINIANAINLAY ADNHUIINAUNDUNI FeYIRDJUY

WINUNEUNUE AUEY 200 cm WaNAR 500 NTuADAY
1281911980 50 AU

* Purple #1 § Sativa 50 %: Indica 50 % walaatauld
19 sativa NENTZWIN9 Purple Afghan AU TOP Sativa
Mngeawaud 8 THC 11-12 % winAulndie nduuas
FHYIALUN BAUARTY WA effect U1N AUES 150-250 cm
NANAM 250-350 NSURDAU LIaT7inan 8 dUn

* Deep Purple & Sativa 15 %: Indica 85 % N&NIZ#IN4
Purple Urkle nu Querkle & THC 11-12 % nAuLAz
savReduruuaznaldiiuass dudle 70-100 cm
NANAN 250-350 NSNADAU LIaINABN 7-9 FUATN




(Y} = I/~ I |
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v

* Purple OG#18 31 indica LA WENTEWINN Purple wreck nU
OG#18 § THC 15-20 % 3 effect 132 F@niiyudniaunge
%aqa"]ﬂuuiﬂuﬁﬁﬂaﬂ'\ﬂﬂu SLsﬁiﬂwqaqﬂqﬁU'JﬂLﬁaﬁﬁ ﬂﬂ']llLua
Lﬂ'ﬁﬂ uau1u1ﬂaU GUQJLﬂT'] QGIﬂfN'Ja Lﬂﬁﬁlﬂ iﬁ%qﬂLWNauaqu
LLauﬂaUQLsﬁamMaqﬂMaqﬂ ﬂUﬁQUﬂm NANAR 450- 55}0 ﬂ'ilma
AMIMNLUA I ﬂ"lﬂﬁﬂﬂﬁ'\ﬁLLQQQu%qSLWﬂmﬁﬁJUWﬁﬁJQQﬂsUu LIAIN
aan 8-9 dUAA

®* Purple Chem & indica LAY Nﬁ&l'iu‘vi'iw Pre 98 Bubba nu
Chem 91 Skunk & THC 18-20 % ﬁ]\‘m effect JULLIWLAL
aﬂuqu LW%J']JI,‘UGU'NL'Ja']LEJu LLauﬂa']\‘iﬂu ﬂﬂﬁﬁﬂﬂﬂ NANAS
500 700 ﬂi&lﬂaﬂqﬁq\'ﬂuﬂi L'Ja'ﬁ/l'lﬂaﬂ 8-9 ﬁﬂﬂ'ﬁfi

® Las Vegas Purple Kush BX mﬂwuﬁummﬂ 3 Satlva 20 %:
Indica 80 % AGEEFAT MK Las Vegas Purple Kush nu S|n
City Kush 3 THC 20 % i effect Juisd 390L59HAZAIYI57
1611'inma'1m$11'smsaia Iiﬂi“"UU‘V]’NLﬂua’]‘Wli ‘U’JWVI’J
13JLﬂ3‘L! a’lﬂ’liLﬂiﬂ sammmaumuﬂmmq LLa“ﬂauﬂﬁJu‘l‘Wi
Iﬂaﬁfmnauua“iaﬂamnaauLLavﬁanm'm muaaﬂmnaw
NaNAAUIUNAIY LIaINIndN 7-9 ﬂﬂﬂ’m




AN UINYYINNFU
* Purple Stilton Autoflowering & indica LAY NENTZWING
Purple #1 nU Blue Cheese X Auto #1 § THC 16-20 %
Lﬁm’%uﬂgnazﬁmmﬁ'sLaalﬁﬁﬁaﬁﬁﬁﬁmmzﬁajw
Huaneusianeay Weguazinauveusauq naunals
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MOULDED
PLASTICS

PAPER PRODUCTS

MEDICINES

ESSENTIAL
OILS

, BODY CARE
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NUTRITIONAL
SUPPLEMENTS

ANIMAL FEED

ANIMAL BEDDING
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