
ŴĔńĠĝŅ-ĔńĠĝĚĭŜŅĭńħŵ

ĪńĬĨŐıĪĵƢĺŇĔŇĨĮĶŃĔŅĵľŅĠ

ĔŀĚĔŅĶŐıĪĵƢĪŅĚŏĸŊŀĔȮ
ĔĶĴĔŅĶŐıĪĵƢŐįĬœĪĵŐĸŃĔŅĶŐıĪĵƢĪŅĚŏĸŊŀĔ

(CannabisTherapy)



ĝňĺĺŇĪĵŅĕŀĚıŊĝ

ÅCannabis sativa ŏĮƦĬľĬŉŗĚŒĬıŊĝĝĬŇħŐĶĔȮŕȮĪňŗĮĸŌĔŒĬĝŋĴĝĬĪňŗŀĵŌƞĮĶŃěŜŅĕŀĚĴĬŋļĵƢ
ĵŋėŐĶĔȮŕȮŐĸŃĴńĬĩŌĔŒĝƟŏĮƦĬŏĺĸŅȮ/.*...ȮĮƖľĶŊŀĴŅĔĔĺƞŅ&Russo et al., 2008) 
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ÅŀĬŋĔĶĴĺŇīŅĬSchulteŐĸŃAndersonŀīŇĭŅĵĽŅĵıńĬīŋƢ
ĔńĠĝŅŏĮƦĬ3ĝĬŇħėŊŀCannabissativa, Cannabis
indicaŐĸŃCannabisruderalis(Schultesetal.,
1974, Anderson,1980) ĪńŘĚ3 ĽŅĵıńĬīŋƢĬňŘĴňėĺŅĴ
ŐĨĔĨƞŅĚĔńĬőħĵıŊŘĬģŅĬŒĬŐĚƞĕŀĚėĺŅĴĽŌĚĕŀĚĨƟĬĔńĠĝŅ
ŐĸŃĽŅĶŀŀĔķĪīŇśĨƞŀěŇĨĮĶŃĽŅĪ

Trichomes
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Cannabis sativa : 
ĔŅĶĪĭĪĺĬĪŅĚ
ĝŅĨŇıńĬīŋƢĺŇĪĵŅ
ŀĵƞŅĚėĶŀĭėĸŋĴ
ĕŀĚıŊĝĽĴŋĬœıĶ
ĪňŗĴňĮĶŃĺńĨŇĵŅĺĬŅĬ



ĔńĠĝŅŏĮƦĬĵŅĽĴŋĬœıĶĪňŗĴňĽŅĶĮĶŃĔŀĭĮĶŃĴŅĦȮ323ĝĬŇħ
ÅCannabinoidsŀĵƞŅĚĬƟŀĵȮ/.2ĝĬŇħ
ÅTerpenoids120ĝĬŇħ(ĶĺĴĩŉĚȮMonoterpenes 4/ĝĬŇħSesquiterpenoids52 ĝĬŇħ
ŐĸŃȮTriterpenoids3ȮĝĬŇħ)
ÅFlavonoids26 ĝĬŇħ
ÅSteroids//ȮĝĬŇħȮ
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ĔńĠĝŅĮĶŃĔŀĭħƟĺĵĽŅĶŀŃœĶĭƟŅĚ



1.ĽŅĶĪňŗŀŀĔķĪīŇśŒĬĶŃĭĭȮEndocannabinoidĞŉŗĚĴňŀĵŌƞŐĸƟĺŒĬĶŃĭĭĮĶŃĽŅĪĽƞĺĬĔĸŅĚȮŐĸŃ
ĽƞĺĬĮĸŅĵȮĨƟĬĔńĠĝŅĽńĚŏėĶŅŃľƢĽŅĶȮCannabinoids ľĸŅĵĝĬŇħȮĪňŗĽŜŅėńĠœħƟŐĔƞTHC ŐĸŃȮCBD

2. ĽŅĶŏėĴňĪňŗěŃœĮěńĭĔńĭȮCannabinoid Receptor ĪňŗĴňĪńŘĚȮCB1R ŐĸŃȮCB2R ŒĬĶƞŅĚĔŅĵȮ
ŐĸŃœĮĔĶŃĨŋƟĬĶŃĭĭĨƞŅĚŕȮĪńŗĺĶƞŅĚĔŅĵȮĪňŗŏĶňĵĔĔńĬĺƞŅȮEndocannabinoid System (ECS) 
ĪŜŅŒľƟŏĔŇħĽĳŅĺŃĽĴħŋĸĕŀĚĶƞŅĚĔŅĵĪńŘĚľĴħȮĪŜŅŒľƟĽŋĕĳŅıőħĵĶĺĴħňĕŉŘĬȮĶĺĴĪńŘĚœĮėĺĭėŋĴ
ĔŅĶĪŜŅĚŅĬĕŀĚĔĶŃĭĺĬĔŅĶĨƞŅĚŕȮĕŀĚĶƞŅĚĔŅĵȮĪńŘĚŀŅĶĴĦƢȮėĺŅĴěŜŅȮėĺŅĴŀĵŅĔŀŅľŅĶȮ
ėĺŅĴŏěŖĭĮĺħȮŐĸŃĶŃĭĭĳŌĴŇĨƟŅĬĪŅĬĕŀĚĶƞŅĚĔŅĵȮ

Cannabinoid
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3.ŐĭƞĚĽŅĶŒĬĔĸŋƞĴĬňŘŀŀĔŏĮƦĬȮ1ȮĔĸŋƞĴľĸńĔȮėŊŀ

3.1 PhytocannabinoidsĪňŗıĭœħƟŒĬıŊĝĨĶŃĔŌĸȮCannabis 

3.2 EndocannabinoidsĪňŗĶƞŅĚĔŅĵĴĬŋļĵƢĽĶƟŅĚœħƟŏŀĚȮŐĨƞĴňĮĶŇĴŅĦĬƟŀĵĴŅĔȮ

3.3 Synthetic Cannabinoids ĪňŗĽńĚŏėĶŅŃľƢĕŉŘĬĴŅŒĬľƟŀĚĪħĸŀĚ

4.ŒĬĮƤěěŋĭńĬĬňŘĬńĔĺŇĪĵŅĻŅĽĨĶƢėƟĬıĭȮEndocannabinoidsŏıňĵĚȮ3ȮĨńĺŏĪƞŅĬńŘĬėŊŀȮ

4.1 Anandamide (N-arachidonylethanolamide, AEA)

4.2 2-arachidonyl the glycerol (2-AG) 

4.3 Ether 2-arachidonylglycerol (Noladinether)

4.4 O-arachidonylethanolaminevirodhamina)

4.5 N-arachidonoyl-dopamine (NADA)

Cannabinoid
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ÅCB1 receptor ŏĮƦĬȮreceptor ĪňŗıĭŐĸŃĔĶŃěŅĵŀĵŌƞŒĬĶŃĭĭĮĶŃĽŅĪĽƞĺĬĔĸŅĚȮőħĵěŃıĭĴŅĔ
ĭĶŇŏĺĦĨƞŅĚȮŕȮĕŀĚĽĴŀĚȮœħƟŐĔƞȮhippocampus, basal ganglia, cerebral cortex, cerebellum, 
limbic system ŐĸŃȮhypothalamus ĞŉŗĚȮCB1 receptor ŒĬĶŃĭĭĮĶŃĽŅĪĽƞĺĬĔĸŅĚĴňĭĪĭŅĪ
ĨƞŀĔŅĶėĺĭėŋĴĔŅĶĔŇĬŀŅľŅĶȮėĺŅĴŀŇŗĴȮėĺŅĴŏěŖĭĮĺħȮėĺŅĴěŜŅȮĔŅĶĨŇħĵŅŐĸŃĔŅĶŏėĸŊŗŀĬœľĺȮ
ĬŀĔěŅĔĬňŘȮCB1 receptor ĵńĚıĭœħƟĪňŗŀĺńĵĺŃĶŀĭĬŀĔȮ&peripheral tissues) œħƟŐĔƞȮĨńĭȮĔĸƟŅĴŏĬŊŘŀȮ
ĪŅĚŏħŇĬŀŅľŅĶȮŏĬŊŘŀŏĵŊŗŀœĕĴńĬȮ&adipose tissues) ŐĸŃȮIslets of Langerhans ĕŀĚĨńĭŀƞŀĬȮĞŉŗĚȮ
CB1 receptor ĪňŗŀĺńĵĺŃĶŀĭĬŀĔħńĚĔĸƞŅĺĴňȮĭĪĭŅĪĨƞŀĔŅĶėĺĭėŋĴŏĴŐĪĭŀĸŇĞŉĴĕŀĚœĕĴńĬŐĸŃĔĸŌőėĽȮ
ŏıŊŗŀĶńĔļŅĽĴħŋĸĕŀĚıĸńĚĚŅĬŒĬĶƞŅĚĔŅĵ

ÅCB2 receptor ŏĮƦĬȮreceptor ĪňŗıĭĴŅĔŒĬĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮœħƟŐĔƞȮlymphoid tissues, peripheral 
macrophages ŐĸŃȮblood cells ĞŉŗĚȮCB2 receptor œĴƞĴňĭĪĭŅĪŒĬĔŅĶėĺĭėŋĴĔŅĶĔŇĬŀŅľŅĶȮ
ŐĨƞěŃĴňȮĭĪĭŅĪĨƞŀĔŅĶėĺĭėŋĴĔŅĶľĸńŗĚȮcytokine ŒĬĶŃĭĭĳŌĴŇėŋƟĴĔńĬ

Endocannabinoid system
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Severe effects of Cannabis sativa and THC on the human nervous system.

11

-îóÂóäÜèÕ
-áóèñÂóäÿÂäĆÈÖòèÃîÈ
Âæ­óâÿÚøĈîĂÚä¬óÈÂóã
ÛóÈë¬èÚ/ØČóĂì­ä¬óÈîãú¬
ĂÚØ¬óĂÕØ¬óìÚ÷ćÈËòćèÃÔñ
-îùÔìáúâõÖČćóæÈ



12



Content of cannabinoids (µg/g) in different tissues of male and female CBD hemp plants

Yield

(µg/g DW)

Male Palnts Female Plants

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 5.3 ± 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 ± 0.4 ND 1.3 ± 0.1 52.7 ± 2.5 84.1 ± 9.3

CBD ND 4.5 ± 0.7 473 ± 9.1 ND 8.7 ± 1.0 703 ± 22.6 1594 ± 89.8

THCV ND 2.1 ± 0.4 45.1 ± 4.1 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

æ9-THC ND 2.0 ± 0.5 175 ± 5.0 ND 3.3 ± 0.3 213 ± 14.8 510 ± 48.7

æ8-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 2.1 ± 0.1 18.7 ± 4.1 1366 ± 51.3 2.9 ± 0.2 46.8 ± 8.1 2008 ± 76 3445 ± 297

Total 4.8 ± 0.9 114 ± 24.8 9661 ± 351 8.2 ± 0.9 303 ± 38.1 14337 ± 399 23134 ± 1111

ND: not detected; CBDV: cannabidivarin; CBDA: cannabidiolicacid; CBGA: cannabigerolic; CBG: cannabigerol; CBD: cannabidiol; THCV: tetrahydrocannabivarin; 
CBN: cannabinol; Ƈ9-THC: Ƈ9-tetrahydrocannabinol; Ƈ8-THC: Ƈ8-tetrahydrocannabinol; CBC: cannabichromene; THCA: tetrahydrocannabinolicacid. An 
exemplary HPLC profile of the standards and hemp flower extract is provided in the Supplementary Figure 
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ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŐėĬĬŅĭŇĬŀĵħƢŏĶŇŗĴĨƟĬħƟĺĵĔŅĶįĽĴįĽŅĬ
ĕŀĚŏěŀĶŅĬňĸœıőĶĲŀĽŏĲĨŐĸŃĔĶħőŀĸňĲőĪĸŇĔŏıŊŗŀĽĶƟŅĚȮ
CBGAĞŉŗĚĽŅĶȮCBGA ĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĨńŘĚĨƟĬȮĽŜŅľĶńĭĔŅĶ
ĽńĚŏėĶŅŃľƢȮɲ9-THCA ŐĸŃȮCBDA Decarboxylation ĕŀĚȮ
CBGA, ɲ9-THCA ŐĸŃȮCBDA ŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬěŃĽƞĚįĸ
ŒľƟŏĔŇħŏĮƦĬĽŅĶȮCBG, ɲ9-THC ŐĸŃȮCBD ĨŅĴĸŜŅħńĭȮ
ŏĬŊŗŀĚěŅĔȮCBGA ĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĨńŘĚĨƟĬĽŜŅľĶńĭĔŅĶ
ĽńĚŏėĶŅŃľƢĽŅĶŐėĬĬŅĭŇĬŀĵħƢĪňŗĽŜŅėńĠ

ĺŇĩňĔŅĶĽńĚŏėĶŅŃľƢĪŅĚĝňĺĳŅıĕŀĚĽŅĶŐėĬĬŅĭŇĬŀĵħƢĮģĴĳŌĴŇȮ
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Multifaceted medicinal attributes of the health hazards of Cannabis sativa.
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Classes of phytocannabinoids, according to ElSohlyM. A.
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Pharmacological applications of extracts or drugs from Cannabis sp. or 
synthetic cannabinoids in diseases. COVID-19: coronavirus disease 2019.
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The structures of cannabinoids: (A) cannabidiol, (B) ɲ9-tetrahydrocannabinol, (C) 
ɲ8-tetrahydrocannabinol, (D) cannabigerol, (E) cannabichromen, (F) cannabinol, (G) 
cannabitriol, (H) cannabielsoin, (I) cannabicyclol, and (J) cannabinodiol.
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Onset and route

20

1. Inhalation 
Early onset (few min), peak 15-30 min, duration 3-4 h 

2. Ingestion and Oromucosal
Late onset (20-60 min), duration 12 h 
ŹȮIngestion : THC absorption 10-20% , CBD absorption 6-15% 
ŹȮOromucosal: THC absorption 90% 
ŹȮNasal mucosal : CBD absorption 35%



ĮĶŃőĵĝĬƢĪŅĚĔŅĶŐıĪĵƢĶŃľĺƞŅĚȮTHC ĔńĭȮCBD

THC CBD

Anxiety Anxiety

Nausea Nausea

Pain Pain

InsomniaîóÂóäÚîÚăâ¬ìæòÛInflammation

Low appetiteË¬èãÿÉäõÎîóìóäInflammatory bowel disease

Muscle spasticityáóèñÂæ­óâÿÚøĈîìÕÿÂäĆÈMigraines

GlaucomaÖ­îìõÚ Depression

SeizuresËòÂ

Psychosis or mental disorders
21



ŏěŀŐĶĬŇĸœħĲŀĽŏĲĨȮ

cannabichromenicacid 

ĔĶħȮCannabigerolic

ĔĶħȮcannabidiolic

Ƈ-tetrahydrocannabinolicacid (Ƈ-THCA) 

mevalonate

isopentenyl diphosphate 

œħŏĴĪŇĸŀńĸĸŇĸœħĲŀĽŏĲĨȮ

ĲŅĶƢŏĬĞŇĸœħĲŀĽŏĲĨȮ
ĽŅĶĨńŘĚĨƟĬĽŜŅľĶńĭœĨĶŏĪŀĶƢıňĬŀĵħƢ

ĽŅĶĨńŘĚĨƟĬĽŜŅľĶńĭĔŅĶĽńĚŏėĶŅŃľƢ
ĲĸŅőĺĬŐĸŃĲĸŅőĺĬŀĸ

Biosynthesis pathways of cannabinoid, terpenoids, sterols, and flavonoids
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ÅĽŅĶľĸŅĵĝĬŇħĪňŗŀĵŌƞŒĬŀńĨĶŅĽƞĺĬĪňŗŏľĴŅŃĽĴȮěŃŀŀĔķĪīŇśœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬ
ŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŒĝƟĽŅĶŏıňĵĚĝĬŇħŏħňĵĺȮ
ÅĔŅĶŒĝƟĽŅĶĝĬŇħŏħňĵĺŀŅěœĴƞŏľŖĬįĸľĶŊŀĨƟŀĚŒĝƟŒĬĮĶŇĴŅĦĪňŗĽŌĚĴŅĔĪŜŅŒľƟŏĔŇħįĸĕƟŅĚŏėňĵĚȮ
ĞŉŗĚıĭŒĬĔŅĶŒĝƟĵŅĨŜŅľĶńĭľĶŊŀĔŅĶŒĝƟıŊĝĽĴŋĬœıĶĞŉŗĚĴňĽŅĶľĸŅĵĝĬŇħȮ
ÅħńĚĬńŘĬěŉĚĨƟŀĚĪĶŅĭŀńĨĶŅĽƞĺĬĪňŗŏľĴŅŃĽĴŒĝƟĔŅĶŒĝƟȮĞŉŗĚěŃıĭĺƞŅĔńĠĝŅŐĨƞĸŃĽŅĵıńĬīŋƢ
ěŃĴňŀńĨĶŅĽƞĺĬĕŀĚĽŅĶĮĶŃĔŀĭĪňŗŐĨĔĨƞŅĚĔńĬȮěŉĚŏľĴŅŃĔńĭĔŅĶŒĝƟĪňŗŐĨĔĨƞŅĚĔńĬ
ÅCreate a holistic approach to health and wellness
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Entourage effect
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Cannabinoids Terpenes Use

CBD limonene, linalool, pinene acne treatments

CBG pinene antiseptics

CBD limonene, linalool anxiety disorders

Extract CBD/THC 1:1
caryophyllene, linalool, 

myrcene
sleep disorders

Examples of the use of combinations of cannabinoids with terpenes [64]. 
CBG: cannabigerol
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ÅĽŏĨŀĶŀĸ&ŀńĚĔķļ8Sterols) ľĶŊŀĽŏĨŀĶŀĵħƢŐŀĸĔŀŁŀĸƢ&steroid alcohols)ŏĮƦĬľĴŌƞĵƞŀĵĕŀĚ
ĽŏĨŀĶŀĵħƢĔńĭœŁħĶŀĔĞŇĸĔĶŋƠĮŒĬĨŜŅŐľĬƞĚĪňŗȮ1ȮĕŀĚĺĚŐľĺĬȮA ŏĮƦĬĸŇıŇħĽńĚŏėĶŅŃľƢěŅĔ
ŀŃĞŇĪŇĸőėŏŀĬœĞĴƢȮŏŀĽŏĨŀĶŀĸĴňħńĚĬňŘėŀŏĸĽŏĨŀĶŀĸ&cholesterol) œĲőĨĽŏĨŀĶŀĸ&phytosterol)

ÅıĭŒĬĽńĨĺƢœħƟŐĔƞ
ÅĽŏĨŀĶŀĵħƢŁŀĶƢőĴĬ&Steroid hormone) ŁŀĶƢőĴĬŏıĻĨƞŅĚȮŕȮĪńŘĚŁŀĶƢőĴĬŏıĻĝŅĵŐĸŃŏıĻľĠŇĚ
ÅĺŇĨŅĴŇĬħň

ÅıĭŒĬıŊĝœħƟŐĔƞ
ÅŐėĴŏĮĽĨŀĶŀĸ&Campesterol)
ÅœĞőĨĽŏĨŀĶŀĸ&Sitosterol)
ÅĽĨŇĔĴŅĽŏĨŀĶŀĸ&Stigmasterol)

Sterols

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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ÅĽŅĶĮĶŃĔŀĭĲƕĬŀĸȮ&Phenolic compounds) ĮĶŃŏĳĪıŀĸŇĲƖĬŀĸȮ&Polyphenol) ĴňĽŌĨĶőėĶĚĽĶƟŅĚĪŅĚŏėĴňŏĮƦĬ
ĺĚŐľĺĬŐŀőĶĴŅĨŇĔȮ&Aromatic ring) ĪňŗĴňěŜŅĬĺĬľĴŌƞœŁħĶŀĔĞŇĸ&Hydroxyl group) ĶĺĴŀĵŌƞŒĬőĴŏĸĔŋĸȮĨńŘĚŐĨƞȮ0ȮĺĚ
ĕŉŘĬœĮĽŅĴŅĶĩĸŃĸŅĵŒĬĬŘŜŅœħƟȮĽƞĺĬŒľĠƞĴńĔıĭŀĵŌƞĶĺĴĔńĭĬŘŜŅĨŅĸȮŒĬĶŌĮĕŀĚĽŅĶĮĶŃĔŀĭœĔĸőėœĞħƢȮ&Glycoside) 
ĽŅĶĮĶŃĔŀĭȮFlavonoids œħƟŐĔƞȮFlavonol, Flavonone, Flavone, Isoflavone, FlavonolCatechinŐĸŃȮ
Anthocyanins

ÅĲĸŅőĺĬŀĵħƢĩŊŀĺƞŅŏĮƦĬĺŇĨŅĴŇĬĪňŗĴňőėĶĚĽĶƟŅĚőĴŏĸĔŋĸŏľĴŊŀĬĔńĭŁŀĶƢőĴĬŏıĻľĠŇĚȮľĶŊŀŏŀĽőĨĶŏěĬȮěŉĚŏĮƦĬŀňĔľĬŉŗĚĨńĺȮ
ĪňŗĝƞĺĵŏıŇŗĴėĺŅĴĝŋƞĴĝŊŘĬȮėĺŅĴŏĨƞĚĨŉĚŒľƟŐĔƞįŇĺıĶĶĦȮ

ÅĽŅĶĨƟŅĬŀĬŋĴŌĸŀŇĽĶŃȮ&Antioxidant) ĝƞĺĵĸħĶŃħńĭėĸŀŏĸĽŏĨŀĶŀĸŒĬĔĶŃŐĽŏĸŊŀħȮĝƞĺĵŒľƟŏĴŖħŏĸŊŀħœĴƞěńĭĨńĺŏĮƦĬ
ĔƟŀĬěĬŀŋħĨńĬȮĮƚŀĚĔńĬĔŅĶŏĔŇħĴŃŏĶŖĚȮŏĮƦĬĽŅĶĨƟŅĬěŋĸŇĬĪĶňĵƢœħƟ

ÅĽŅĶĨƟŅĬŀŅĔŅĶŐıƟȮĨƟŅĬœĺĶńĽȮŐĸŃĨƟŅĬĔŅĶŀńĔŏĽĭŐľĸƞĚĕŀĚŀŅľŅĶĪňŗıĭĲĸŅőĺĬŀĵħƢĴŅĔȮŏĝƞĬȮĸŌĔĵŀȮĩńŗĺŏľĸŊŀĚȮ
ĔĶŃĝŅĵħŜŅȮĽŅĶĽĔńħěŅĔŏĴĸŖħŀĚŋƞĬȮĶĺĴĪńŘĚŏėĶŊŗŀĚħŊŗĴĨƞŅĚȮŕȮŏĝƞĬȮĝŅȮŐĸŃœĺĬƢȮŏĮƦĬĨƟĬ

Flavonoids
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ÅTerpenoidsĴňĴŅĔĔĺƞŅȮ0..ȮĝĬŇħȮĞŉŗĚĴňėŋĦĽĴĭńĨŇŒĬĔŅĶŏĔŇħĔĸŇŗĬľŀĴĕŀĚC. sativaıĭĴŅĔ
ŒĬħŀĔœĴƟŐĸŃŒĭĕŀĚıŊĝȮŐĸŃŀŅěıĭœħƟĮĶŃĴŅĦȮ/.#ȮĕŀĚĬŘŜŅľĬńĔœĨĶőėĴȮ&Booth et al., 
2017) 
ÅLimonene, MyrceneŐĸŃȮPineneŏĮƦĬĽŅĶĪňŗıĭœħƟĭƞŀĵŐĸŃĴňĮĶŇĴŅĦĪňŗœĴƞŐĬƞĬŀĬȮ
ĴňėŋĦĽĴĭńĨŇŒĬĔŅĶĕńĭœĸƞŐĴĸĚȮŐĸŃĪŜŅľĬƟŅĪňŗŏĮƦĬĽŅĶĔńĬĭŌħĽŜŅľĶńĭĽńĨĺƢĔŇĬľĠƟŅȮĽƞĺĬįĽĴĕŀĚȮ
C. sativa ĴňȮTerpenoidsŐĸŃĔĶħȮPhytocannabinoidĪňŗŐĨĔĨƞŅĚĔńĬŐĽħĚŒľƟŏľŖĬĩŉĚ
ėŋĦĽĴĭńĨŇĕŀĚĽŅĶŏėĴňĪňŗŏĽĶŇĴķĪīŇśĔńĬ

Terpenes & Terpenoids



ÅĴŅěŅĔėŜŅĺƞŅȮTurpentine

ÅįĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇȮĴňĔŅĶěŜŅŐĬĔȮŐĸŃěńħĮĶŃŏĳĪĨŅĴěŜŅĬĺĬĕŀĚȮ
Isoprene (2-methyl-1,3 butadiene)

ÅIsoprene ŏĮƦĬĽŅĶĮĶŃĔŀĭŐĸŃĴňĽŌĨĶőĴŏĸĔŋĸȮ0+ŏĴĪŇĸ+/,1+ĭŇĺĪŅœħŀňŏĬőĞȮ
ĪňŗŏĮƦĬıńĬīŃėŌƞėŀĬěŌŏĔĨĽŀĚıńĬīŃ

ÅįĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇĪňŗĴňěŋħĮĶŃĽĚėƢŏĜıŅŃȮŏıŊŗŀŒľƟĪŜŅľĬƟŅĪňŗŒĬıŊĝľĶŊŀĽńĨĺƢ

ÅĨńĺŀĵƞŅĚŏĝƞĬȮLimonene,Carotenoids,Pheromomes,Squalene,Carotene,
Gibberellic acid and etc.

ÅTerpeneěŃĮĶŃĔŀĭħƟĺĵőĴŏĸĔŋĸȮIsoprene2,3 ľĶŊŀȮĴŅĔĔĺƞŅ

39

Terpenes



Å̡-Carotene ŒľƟĽňŒĬŐėĶŀĪ
ÅLycopeneŏĴŖħĽňĽňŐħĚŒĬĴŃŏĕŊŀŏĪĻ
ÅPheromoneĮĸƞŀĵŀŀĔĴŅőħĵŐĴĸĚŏŀħŉĚħŌħŏıĻĨĶĚĕƟŅĴ
ÅSqualeneŏĮƦĬĨńĺĔĸŅĚŒĬĔŅĶĽńĚŏėĶŅŃľƢĽŏĨňĵĶŀĵħƢĬŜŅœĮĽŌƞĔŅĶĽńĚŏėĶŅŃľƢŁŀĶƢőĴĬĭŅĚĝĬŇħ
ÅLimoneneŒľƟĽŅĶŏĨŇĴŐĨƞĚĶĽŒĬįĸœĴƟĶĽŏĮĶňŘĵĺȮŏĝƞĬȮĽƟĴȮĴŃŏĕŊŀŏĪĻȮĴŃĴƞĺĚȮ
ÅGibberellicacid ŁŀĶƢőĴĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝ
ÅCarotenoidŏĴŖħĽňŒĬĔŅĶħŌħĞńĭŐĽĚŒĬĔŅĶĽńĚŏėĶŅŃľƢŐĽĚĕŀĚıŊĝ

40

ėĺŅĴĽŜŅėńĠĕŀĚŏĪŀĶƢĮƖĬĭŅĚĝĬŇħŒĬıŊĝľĶŊŀĽńĨĺƢ
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ĽŅĶCannabinoid ŒĬĝƞŀħŀĔȮŒĭȮŏĮĸŊŀĔĸŜŅĨƟĬȮŐĸŃĶŅĔ

ĮĶŇĴŅĦĽŅĶŐėĬĬŅĭŇĬŀĵħƢĸħĸĚěŅĔĝƞŀħŀĔŏĮƦĬŒĭȮŏĮĸŊŀĔĨƟĬȮŐĸŃĶŅĔȮ
-ĶŅĔĮĶŃĔŀĭħƟĺĵȮCannabinoids ĶŃľĺƞŅĚȮ.,../#ȮĩŉĚȮ.,..2#Ȯ
-ŏĮĸŊŀĔĸŜŅĨƟĬĮĶŃĔŀĭħƟĺĵȮcannabinoids ĶŃľĺƞŅĚȮ.,..3#ȮĩŉĚȮ.,..6#Ȯ
-ŒĭŀĵŌƞĶŃľĺƞŅĚȮ/,/.#ȮĩŉĚȮ0,/.#Ȯ
-ĝƞŀħŀĔŀĵŌƞĶŃľĺƞŅĚȮ/3,55#ȮĩŉĚȮ0.,15#
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ÅĴňĔŅĶĶŃĭŋĽŅĶĲĸŅőĺĬŀĵħƢĪńŘĚľĴħȮ04ȮĝĬŇħŒĬıŊĝĔńĠĝŅȮĞŉŗĚœħƟŐĔƞȮaglycones ĪňŗĴňŏĴĪŇĸŏĸĨŐĸŃȮıĶňœĬŏĸĨȮľĶŊŀȮO -glycosides ĪňŗėĺĭĶĺĴĔńĬľĶŊŀ
C -glycosides ĕŀĚȮorientin, vitexin, isovitexin, quercetin, luteolin, kaempferol ŐĸŃapigenin

ÅĴňĔŅĶĻŉĔļŅĮĶŇĴŅĦĲĸŅőĺĬŀĵħƢĪňŗœħƟľĸńĚěŅĔĔŅĶœŁőħĶœĸĞŇĽĕŀĚĔĶħȮœĴƞıĭĽŅĶĲĸŅőĺĬŀĵħƢŒĬĶŅĔŐĸŃŏĮĸŊŀĔĸŜŅĨƟĬȮĨĶĺěıĭŒĬĝƞŀħŀĔĬƟŀĵĔĺƞŅȮ
(..07ů.,/2#'ȮŐĸŃĴňŒĭĽŌĚĽŋħȮ(..34ů.,22#'ĮĶŇĴŅĦĲĸŅőĺĬŀĵħƢĪńŘĚľĴħŒĬŒĭĔńĠĝŅŀĵŌƞĪňŗĮĶŃĴŅĦȮ/#Ȯ

ÅVitexinĩŌĔıĭĺƞŅŏĮƦĬĲĸŅőĺĬŀĵħƢĪňŗĴňĴŅĔĪňŗĽŋħĨńŘĚŐĨƞȮ.,/0#ȮĩŉĚȮ.,/5#ȮŒĬŒĭŐĸŃȮ.,.0#ȮĩŉĚȮ.,.4#ȮŒĬĝƞŀħŀĔȮ

ÅĮĶŇĴŅĦȮOrientin ŀĵŌƞŒĬĝƞĺĚȮ.,.5#ȮĩŉĚȮ.,.6#ȮŒĬŒĭŐĸŃȮ.,./#ȮĩŉĚȮ.,.1#ȮŒĬĝƞŀħŀĔȮ

ÅĮĶŇĴŅĦȮApigenin ŀĵŌƞŒĬĝƞĺĚȮ.,.1#ȮĩŉĚȮ.,.5#ȮŒĬŒĭŐĸŃȮ.,..2#ȮĩŉĚȮ.,./#ȮŒĬĝƞŀħŀĔ

ÅœĴƞıĭĪńŘĚȮquercetin ŐĸŃȮkaempferol ŒĬĨńĺŀĵƞŅĚŒĭȮůįĸĸńıīƢŏľĸƞŅĬňŘŐĨĔĨƞŅĚěŅĔĔŅĶĻŉĔļŅĔƞŀĬľĬƟŅĬňŘȮ5ĪňŗĶŅĵĚŅĬȮquercetin 0.2% ŒĬŒĭȮ
ėƞŅĪňŗĶŅĵĚŅĬœĴƞĽŀħėĸƟŀĚĔńĬŀŅěŏĔŇħěŅĔėĺŅĴŐĨĔĨƞŅĚĕŀĚŀŅĵŋıŊĝŐĸŃıńĬīŋƢŏėĴňĭŜŅĭńħȮĮĶŇĴŅĦĲĸŅőĺĬŀĵħƢŐĨƞĸŃĨńĺŐĸŃĮĶŇĴŅĦĶĺĴěŃĸħĸĚ
ŏĴŊŗŀıŊĝĴňŀŅĵŋ5ȮĕĺĭȮĨƞŅĚěŅĔĔŅĶĽŃĽĴĕŀĚŐėĬĬŅĭŇĬŀĵħƢ

ÅĴňĶŅĵĚŅĬĺƞŅȮOrientin, vitexin ŐĸŃȮglucosides ĴňėĺŅĴŐĨĔĨƞŅĚŒĬĔŅĶŐĵĔŐĵŃĽŅĵıńĬīŋƢĵƞŀĵĕŀĚĔńĠĝŅ

ÅCannflavinA ŐĸŃȮB ĵńĚŏĮƦĬȮflavonoids ĪňŗőħħŏħƞĬħƟĺĵĻńĔĵĳŅıĪŅĚĵŅĪňŗĶŃĭŋœĺƟŒĬĔńĠĝŅȮŀĵƞŅĚœĶĔŖĨŅĴȮŏĬŊŗŀĚěŅĔœĴƞĴňĴŅĨĶģŅĬŀƟŅĚŀŇĚŒĬĕĦŃĬńŘĬ

43

ĽŅĶȮFlavonoids ŒĬĝƞŀħŀĔȮŒĭȮŏĮĸŊŀĔĨƟĬȮŐĸŃĶŅĔĔńĠĝŅ



Å̡-sitosterol ŏĮƦĬĽŏĨŀĶŀĸĪňŗĴňĴŅĔĪňŗĽŋħŒĬĶŅĔŐĸŃŏĮĸŊŀĔĸŜŅĨƟĬĨńŘĚŐĨƞȮ.,.2ȮĩŉĚȮ.,.4#Ȯ
ÅĮĶŇĴŅĦȮCampesterolŀĵŌƞĶŃľĺƞŅĚȮ.,./#ȮĩŉĚȮ.,.0#ȮŒĬĶŅĔŐĸŃŏĮĸŊŀĔĸŜŅĨƟĬȮŐĸŃœĴƞıĭŒĬŒĭȮ
ÅStigmasterolĴňėĺŅĴŏĕƟĴĕƟĬĨŗŜŅĽŋħŒĬĶŅĔŐĸŃŏĮĸŊŀĔĸŜŅĨƟĬĪňŗȮ.,./#ȮŐĸŃŏĕƟĴĕƟĬĪňŗĽŋħŒĬŒĭĪňŗȮ
.,.1#
ÅCampesterolœĴƞŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇŒĬŏĮĸŊŀĔĸŜŅĨƟĬŐĨƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬ
ŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇȮŒĬĶŅĔȮ
ÅStigmasterolĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇŒĬŏĮĸŊŀĔĸŜŅĨƟĬŐĸŃŒĬĶŅĔȮ
Å̡-sitosterol ĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽŜŅėńĠĪŅĚĽĩŇĨŇŒĬĶŅĔ
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ĽŅĶȮSterols ŒĬĝƞŀħŀĔȮŒĭȮŏĮĸŊŀĔĨƟĬȮŐĸŃĶŅĔĔńĠĝŅ



ÅĮĶŇĴŅĦœĨĶŏĪŀĶƢıňĬŀĵħƢĪńŘĚľĴħŐĽħĚŏĮƦĬįĸĶĺĴĕŀĚȮ-̡amyrin, epifriedelanolŐĸŃȮfriedelin
ŏıŇŗĴĕŉŘĬěŅĔĝƞŀħŀĔȮ&ĨĶĺěœĴƞıĭ'ȮŏĮƦĬŒĭȮ&:.,.3#'ȮŏĮĸŊŀĔĨƟĬȮ(..05ů.,/3#'ȮŐĸŃĶŅĔȮ(..1ů.,1#'

ÅFriedelinŏĮƦĬœĨĶŏĪŀĶƢıňĬŀĵħƢĪňŗőħħŏħƞĬĪňŗĽŋħŒĬĔńĠĝŅŐĸŃĴňėĺŅĴŏĕƟĴĕƟĬŒĬŏĮĸŊŀĔĨƟĬŐĸŃĶŅĔȮ
ĴňĨńŘĚŐĨƞȮ.,.61#ȮĩŉĚȮ.,/13#ȮŒĬĶŅĔŐĸŃȮ.,.00 #ȮĩŉĚȮ.,.33#ȮŒĬŏĮĸŊŀĔĸŜŅĨƟĬȮ

ÅEpifriedelanolŀĵŌƞŒĬĝƞĺĚȮ.,.11#ȮĩŉĚȮ.,.70#ȮŒĬĶŅĔŐĸŃȮ.,./1#ȮĩŉĚȮ.,.2/#ȮŒĬŏĮĸŊŀĔĸŜŅĨƟĬ

ÅĴňȮFriedelin, epifriedelanolŐĸŃȮ-̡amyrin ŒĬŏĮĸŊŀĔŐĸŃĶŅĔĕŀĚĸŜŅĨƟĬœĴƞıĭFriedelin, 
epifriedelanolŒĬĨńĺŀĵƞŅĚŒĭȮŒĬĪŅĚĔĸńĭĔńĬȮıĭȮ-̡amyrin ŒĬŒĭȮ&.,./0#ȮĩŉĚȮ.,.04#'ȮĴŅĔĔĺƞŅ
ŒĬŏĮĸŊŀĔĨƟĬȮ&.,..4#ȮĩŉĚȮ.,..5#'ȮľĶŊŀĶŅĔȮ&.,..3#ȮĩŉĚȮ.,./1#'

45

ĽŅĶȮTriterpenoids ĪňŗıĭŒĬĝƞŀħŀĔȮŒĭȮŏĮĸŊŀĔĨƟĬȮŐĸŃĶŅĔĔńĠĝŅ



ÅœĴƞıĭMono-ŐĸŃȮsesquiterpenoids ŒĬŏĮĸŊŀĔľĶŊŀĶŅĔĕŀĚĸŜŅĨƟĬȮ
ÅMono-ŐĸŃȮsesquiterpenoids ĪńŘĚľĴħŀĵŌƞŒĬĝƞĺĚȮ.,/03#ȮĩŉĚȮ.,056#ȮŒĬŒĭ
ŐĸŃȮ/,061#ȮĩŉĚȮ0,/2/#ȮŒĬĝƞŀħŀĔ
ÅĮĶŇĴŅĦȮsesquiterpenoid ĪńŘĚľĴħĽŌĚĔĺƞŅȮmonoterpenoidsĪńŘĚľĴħ

46

ĽŅĶMono-ŐĸŃȮsesquiterpenoidŒĬĝƞŀħŀĔ*ȮŒĭ*ȮŏĮĸŊŀĔĸŜŅĨƟĬŐĸŃĶŅĔĔńĠĝŅ



Terpenes ĽńĴıńĬīƢĔńĭȮSteroids ŀĵƞŅĚœĶ?

47

ÅĕƟŀėĺŅĴĪŅĚŏėĴňĪňŗĽƞĺĬĨƞŅĚŕĕŀĚĶƞŅĚĔŅĵŒĝƟĽŊŗŀĽŅĶĶŃľĺƞŅĚĔńĬȮŏĶňĵĔĽŅĶŏľĸƞŅĬňŘĺƞŅŁŀĶƢőĴĬ
ÅĽŏĨňĵĶŀĵħƢĴŅěŅĔœľĬȮĽĶƟŅĚĕŉŘĬœħƟŀĵƞŅĚœĶ

Terpenes

ÅĔĸŋƞĴĕŀĚőĴŏĸĔŋĸœĕĴńĬĪňŗĴňŀŃĨŀĴĕŀĚėŅĶƢĭŀĬĪňŗŏĶňĵĔĺƞŅœŀőĞıĶňĬȮ(Isoprene) C5H8
ÅœŀőĞıĶňĬȮŏĮƦĬőĴŏĸĔŋĸĕŀĚėŅĶƢĭŀĬĽňŗĨńĺŏĝŊŗŀĴŏĕƟŅħƟĺĵĔńĬȮőħĵĴňėŅĶƢĭŀĬĪňŗľƟŅŐĨĔŐĕĬĚŀŀĔěŅĔėŅĶƢĭŀĬ
ĔĸŅĚĨńĺŒħĨńĺľĬŉŗĚȮŐĸŃľĬƞĺĵėŅĶƢĭŀĬĪńŘĚľƟŅĬňŘĪŜŅĞŘŜŅŏıŊŗŀĽĶƟŅĚőĴŏĸĔŋĸĪňŗŒľĠƞĕŉŘĬŐĸŃŒľĠƞĕŉŘĬ

1

0
1

2

3



ÅŏĴŊŗŀœŀőĞıĶňĬĽŀĚĨńĺĪňŗĴňėŅĶƢĭŀĬȮ3ȮĨńĺĴŅĶĺĴĔńĬěŃœħƟőĴŏĸĔŋĸėŅĶƢĭŀĬȮ/.ȮĨńĺȮŏĶňĵĔőĴŏĸĔŋĸĬňŘĺƞŅȮ
őĴőĬŏĪŀĶƢĮƖĬȮ(Monoterpene)ŏĝƞĬȮŏĴĬĪŀĸȮ(Menthol),Citral

ÅŏĪŀĶƢĮƖĬĴňĴŅĔĔĺƞŅȮ01,...ĝĬŇħ

ÅTerpenoidsěŃĴňőĴŏĸĔŋĸĕŀĚŀŀĔĞŇŏěĬŏıŇŗĴŏĕƟŅĴŅ

48

Terpenes

OH



ÅMonoterpene+ Isoprene = Isoprene 3 unit = SequiterpeneŏĝƞĬȮĕŇĚȮ(Ginger),Farnesene

ÅMonoterpene + Monoterpene= Isoprene 4 unit =DiterpeneŏĝƞĬȮPhytol
ÅDiterpene+ Isoprene =Sesterterpene
ÅMonoterpene 3 unit =TriterpeneŏĝƞĬSqualene
ÅMonoterpene 4 unit =TetraterpeneŏĝƞĬȮה-Carotene 
ÅPolyterpene= 3,000-6,000 unit   ŏĝƞĬȮRubber

49

Terpenes



Å(Isoprene ĵƞŀȮR +Pyrophosphate ĵƞŀȮOPP)+(Isoprene+Pyrophosphate)

Å(Dimethyl AllylOPP) œħŏĴĪŇĸŀńĸĸŇĸœıőĶĲŀĽŏĲĽ)Ȯ(IsopenthylOPP) œŀőĞŏıĬĪŇĸœıőĶĲŀĽŏĲĽ= 
ŀŇŏĸŖĔĨĶŀĬĕŀĚıńĬīŃœıőĶĨńĺľĬŉŗĚȮĪŜŅľĬƟŅĪňŗŏľĴŊŀĬĬŇĺėĸňőŀœĲĸƢĪŜŅľĬƟŅĪňŗőěĴĨňėŅĶƢĭŀĬĪňŗȮOPP ŏĔŅŃŀĵŌƞ
ŒľƟľĸŋħœĮȮŏĔŇħőĴŏĸĔŋĸėŅĶƢĭŀĬȮ/.ȮĨńĺȮŏĶňĵĔĺƞŅȮŏěĸŅĬŇĸȮœıőĶĲŀĽŏĲĽ(GernylPyrophosphate)

R

+
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Biosynthesis ĔĶŃĭĺĬĔŅĶĽńĚŏėĶŅŃľƢĪŅĚĝňĺĳŅı

O O O O
OH

P P

O O

OPP
OPP

OPP



ÅŏĔŇħĔĶŃĭĺĬĔŅĶĨƞŀœĮȮĪŜŅŒľƟĴňőĴŏĸĔŋĸėŅĶƢĭŀĬȮ/3ȮĨńĺȮŏĶňĵĔĺƞŅȮĲŅĶƢŏĬĞŇĸœıőĶĲŀĽŏĲĽ
(FarnenylPyrophosphate)

ÅĔĶŃĭĺĬĔŅĶħŜŅŏĬŇĬĨƞŀœĮŏĔŇħȮTriterpene(ėŅĶƢĭŀĬȮ1.ȮŀŃĨŀĴĴňœŀőĞıĶňĬ4ȮľĬƞĺĵ) ŏĶňĵĔœĨĶŏĪŀĶƢĮƖĬĬńŘĬĺƞŅȮ
ĽėĺŅĸňĬ(Squalene) ĞŉŗĚŏĮƦĬőĴŏĸĔŋĸıŊŘĬģŅĬĕŀĚŁŀĶƢőĴĬĽŏĨňĵĶŀĵħƢĪńŘĚľĴħĕŀĚĶƞŅĚĔŅĵĴĬŋļĵƢ
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Biosynthesis

OPP
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Ex. Common cannabis terpene and their effects
Name Taste & Smell Source Effects Cannabis

Myrcene
(indicas)

Earthy,

almost dirt-like 
aroma

Mango, 

Lemongrass,
Thyme

Anti-inflammatory, antiemetic, Soreness, 

Inflammation- related pain,Trouble sleeping, 

sleep induce sedative qualities, antifungal and 
antibacterial properties, sedating effects.Ã­îÿÃ¬óÿëøćîâ

OG Kush, 9 Pound Hammer, 

Grandaddy Purple, Girl Scout 

Cookies, Skywalker OG, 

Ramedy, Tangie, Blue Dream, 

Sour Diesel, Nerthern Lights, 
Shunk XL

Pinene ÂæõćÚëÚ Orange rinds, 

Rosemary,
Pine tree

Sativa strains=Uplifting, almost energy inducing 
characteristic, anti-depressant , anti-cancer.Ö­óÚ
ÂóäîòÂÿëÛĀæñÜäòÛÜäùÈÂóäăìæÿèöãÚÃîÈîóÂóéëú¬ÜîÕ

Blue Dream, OG Kush, 

Trainwreck, Haze Berry, 
Bubba Kush, Chemdawg 91

Linalool 

(Brilliant floral 
aroma)

ÂæõćÚìîâÕîÂăâ­Øöć
ìîââóÂ

ăâ­ÿÚøĈîĀÕÈ âñÂäúÕ ÝòÂËö 
ÂùìæóÛ âñæõ æóÿèÚÿÕîä°

Stress, Anxiety , Depression, Clam, Sooting
effectsæÕÂÂóäîòÂÿëÛ ÂóäÜèÕ ãòÛãòĈÈÂóäÿÉäõÎÿÖõÛāÖÃîÈÂóäÖõÕÿËøĈîäó 
ÚîÂä¬óÈÂóãāÕãÿÊßóñîã¬óÈãõćÈÿâøćîÿÂõÕÉóÂÂóäÖõÕÿËøĈîãöëÖ°ĀÅÚÕõÕóÿÜĆÚãóÂòÚ
ËòÂ ĀæñãóÂæ¬îâÜäñëóØ âòÂÚČóăÜĂË­ĂÚëÛú¬ĀæñÚČĈóìîâ

Strains of Shunk and Afghani 

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

Limonene 

(citrus 

aroma)
(sativas)

ë­â Juniper,

Peppermint,
Lemons

Boost energy levels, Elevate mood, anti-cancer 
properties,help with anxiety and depression,ÿßõćâ
äñÛÛáùÓõÅù­âÂòÚ ÛääÿØóîóÂóäÂäÕăìæã­îÚ ĂË­ÜĆÚÖòèØČóæñæóãæñæóãÚõćèØöćîùÕâ
ăÜÕ­èãÅæîÿäëÿÖîäîæâòÂÚČóăÜĂË­ĂÚÝæõÖáòÔÒ°ÙääâËóÖõÿË¬Ú îùÜÂäÔ°ØČóÅèóâ
ëñîóÕĀæñÚČĈóìîâ

CBD dominant strain= Cinex, 
Super Lemon Haze

Caryophyllen
e

ïîÛë°  Âóßæú āäëĀâäöćÂæõćÚ
ìîâëâùÚăßä

Black pepper,
Cinnamon

Anti-inflammatory effects, Joint pain,

muscle soreness, managing symptoms of 
anxiety and depression

Death Star, Gorilla Glue #4, 

Bubba Kush, Skywalker Kush, 
Kosher Kush 55

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

0.149%
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TERPENES

PHYTOCANNABINOIDS

HEALTH BENEFITS 

STRAIN CHARACTERISTICS

STRAINŲS SPECIFIC SIDE EFFECTS
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OG KUSH 9 POUND HAMMER

GIRL SCOUT COOKIESGRANDDADDY PURPLE 
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Build a Lo-Fi cannabis 
strain recommendation 
system with Python / 

Data Haze 
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Terpene guide for 
your cannabis needs


