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KR EL Cannabis sativa &3 ?

£l /= 53 fhfE riE
— Cannabaceae 7 Y ¥l

— Cannabis 7Y
— Cannabis sativa 7Y (KFRE)

— Cannabis sativa subsp. sativa
— Cannabis sativa subsp. sativa var. sativa
— Cannabis sativa subsp. sativa var. spontanea
— Cannabis sativa subsp. indica (syn. C. ruderalis)
— Cannabis sativa subsp. indica var. indica
— Cannabis sativa subsp. indica var. kafiristanica

LSO DERERMICE ST =BHAEZRNT, IRXRTOT7HRIZIZEHAE (n=10) THY, BRBATOREICH I HEEE (I,
BWEDER/NNZ—UIEEIZ2 DDHSRICHER TEEFE (subsp. sativa &subsp. indica)EL THRH N .
EEBRAEEIC27—XIZH TN, 54 DOBAIATREG T IL—THNEFE (var. ) ELTREISH 5.

BRAG (B SENEFETS. S ERAZOKRKKE, EXAEOKMKE, BiTRAZEOKHKE



KEFELCannabis sativa &l ?

Cannabis sativa L. (KFE)

o FHREO—FLEEXK, dthiittk, RERPRTOT

o TN L OEFEZR/ILODRHEYMELTHIE

® HUFE/AFERIENDZKKICHELZIELEMO—FHELTH 120 88N RE
(EEORHMICKY, LEBEEOYIT2(TIZHEIND)

® ThUFrE/ARMS:A-TrSERDAYFE/—IL(A%-THC), AV FEPH—IL(CBD)

o HEYPTIEITISEROAVFE/—ILE, hoFEDA—ILBELTEE, RECLRER®
INELER | k> TR EEESITTHC, CBDIZ/E5

® HUFE/ARUMNTE, TILRVE, I5KR/AFE, 7ILHAARGEEZED

{THCAE: A-THCZEET 5 (EHE)
CBDATE: AS-THCZIZEAEESHLEL (M#E)/ Hemp

RN ZHLTHY, ZEOBLGEDRRE LALFHFEI LT LEEEL TLVRL

® EISohly MA, Phytochemistry of Cannabis sativa L. pp1-13 (2017)
® \ergara D, Feathers C, Huscher EL, Holmes B, Haas JA, Kane NC
Widely assumed phenotypic associations in Cannabis sativa lack a shared genetic basis.

man] ua
brothe

m the original male Afgh:

Figure 1 Pedigree and landmarks. (A) Pedigree of a first-generation

na-type Afghan Kush and a female Carmagnola hemp. The

backcross (BC1) between a male

eneration was backcrossed with a

Peerd. 2021 Apr 20;9:e10672.
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KREDIEF=TRE GEF) DO =1

A Inflorescence of male (staminate) 7 Pistillate flower showing ovary
plant (longitudinal section)

B Fruiting female (pistillate) plant 8 Seed (achene*) with bract

1 Staminate flower 9 Seed without bract

2 Stamen (anther and short filament) 10 Seed (side view)

3 Stamen 11 Seed (cross section)

4 Pollen grains 12 Seed (longitudinal section)

5 Pistillate flower with bract 13 Seed without pericarp (peeled)

6 Pistillate flower without bract

o KHEFIBAFHTTIHHERKTHIN, HERKLFE

® JSURTHIEIhTL Bindustrial hemp (f#OCEFINER)
DT EA E DVl HE R

— Bract a8E

United Nations Office on Drugs and Crime, Recommended Methods for the Identification
and Analysis of Cannabis and Cannabis Products (2009)
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HoFE/ARIFECITHFET HM?

Cuticle

Secretory cavity
Disk cells

Stipe cells

Basal cells

Epidermal cells

Capitate-stalked &andular trichome

Capitate-sessile glandular trichome HoFE JARBEUTFILRUIL
Bulbous glandular trichome Disk cell DB EEFTEHESN.

Secretory cavitylcE&sh 3.
BRE (KRI|i2) (X, EELEEIZZLBE

Epidermis

® Conneely LJ, Mauleon R, Mieog J, Barkla BJ, Kretzschmar T, Characterization of the Cannabis sativa glandular trichome proteome.

PL0S One. 2021 Apr 1;16(4):e0242633.
® Tanney CAS, Backer R, Geitmann A, Smith DL, Cannabis Glandular Trichomes: A Cellular Metabolite Factory. 6

Front Plant Sci. 2021 Sep 20;12:721986.



AREDBLEDDVFE/MFEFE

AUFE/ARNSLEFNSBAIEER, EF, X
EVRIZETAEHEICE>TRODVFE/AFERIEIRES
AUFEJARRDEL, FLRIFEAERHSNEOEBEELTIER, BRLEE, EF

A°-THC (THCA)IZDWT, KREICH TR EHTOEEIXTERTI0—12 %, TET1—2 %, Z(stalks)
T0.1—0.3 WFEME

AREORRBREICEITShVFE/MFEFRE

RFBERIIZFEAEDFE/ARRERLEL
BEABTOHVFTE/MFEBOEREIEIHVFTE/MFOEHEICL->TRLES
Chemotypel&>THERBBICHE T/ IV FTESFESEBDOEBIEIRES
B CRIEL-IESIXBHMELELTAS-THCHREDEBEIELLS

® United Nations Office on Drugs and Crime, Recommended Methods for the

Identification and Analysis of Cannabis and Cannabis Products (2009)

® Andre CM et al., Cannabis sativa: The Plant of the Thousand and One Molecules.
Front Plant Sci. (2016) 7



HIERBEICLSINVFE/MFEFEITONT

Chemotype IZ3 SN EEIEREDTHCEE Chemotype II, NI ESNAHFKIEREDCBDERE

b [m]
i c
nn*i Estimated THC Lovels. for Popular Chemotype | Straine =] E Estimated CBD Levels for Popular Chemotype |11 & Il Strains
AK-4T —_— AR
Amnesia Haze e ———
E&u&eﬂggnnﬁ - Cannatonic —
Bluabe: e
Béﬁﬁ_}dﬁus ——
— — Harlequin —_——
Durl:lamlggllmn —-—_._
—_—
Girl Scc-ut C&( —— Pennywise -
Granddaddy P ——
= I!:'.-rEE?‘Ir'I E‘l.-lrl;zlp;ﬁ —a Remed — Chemotype Il
Headband — Y
Jack HBI‘B[ e L O
Nnrthl:mm Li h‘t:s —_— ACDC
ol S — —_—
Plncaplgll: g:prgis P ChemOtype "
66 m—— .
1 er Charlotte’'s YWeb ——
$1rawhef 8:: ——
SunsET i
Sgﬂ;r T'rL“é'? HE —_— Harle Tsu A —
Traimwreck —
White Widow ]
12 14 16 18 20 o0 Sour Teunami —
THC Level (% dry weight) 0 5 10 15
CBD L (% d ight
Test date for 304,123 test results from June 2014 evel (% dry weight)

through May 2017 in Washington State, USA

Jikomes N, Zoorob M

The Cannabinoid Content of Legal Cannabis in Washington State Varies Systematically Across Testing
Facilities and Popular Consumer Products.

Scientific Reports, 8(1):4519 (2018) 8



AEHORAAE

2. hoFE/ARIZDWT




AKREICBITEHVFE/AFDEER (TRE)

I TIE, CBD, THCLIYMZH, CBG,
CBC, CBNGZERRRITHhFE/AF%E
« FLELTEFTHERLEE

002
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S, TA
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THCAZENT H5EE AR P MSTHCARH IS ?

> AS-THCAIZBRERFCIXEICA-THCEL T BISNAM, KK/ KFHMEMEERLI-EFDOMBFORBHINS
AS-THCAR RSN -8 EIHS

mm) AS-THCAZDHLDZEMLI-EE, £EARNTAS-THCIZIZSA M ?

AS-THCA (B EtFFERY), >95%) %15 mg/kgZyMEREIEAOKRELT, RPICH#IhI2 K EYWEI T

o EEOAHYMABREINED, AS-THCRUFOREDIZBE SN TN HT-

® A°-THCA, 11-OH-A%-THCA, A%-THCA-COOHRUZFhoDF ILyavEiasakzZEREMELT
'z Jan

YLD EER TIE,
® AN-THCAZDHLDZEAOZELI-EE, £ERARTAS-THCIZITERLEZWLVEEZ DN S

Jung J et al., Studies on the metabolism of the A9-tetrahydrocannabinol precursor A9-
tetrahydrocannabinolic acid A (A9-THCA-A) in rat using LC-MS/MS, LC-QTOFMS and
GC-MS techniques Journal of Mass Spectrometry., 44(10), 1423-1433 (2009).
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CBDHV5 A-THC, A&-THCEADZER D AIREME (MNBEHT)

> CBDZIMBEEICZLY250-400°CICERRFICHBLSAHEMBT S EICKVERL-{LEYERE

® A°-THC, A8-THC, cannabinol (CBN), cannabichromene (CBC)A%, FiEHESEHT (AU LH) THEER
EHT (9%ERR/ 91%ERT) THERLT-

Zsuzsanna Czegeny et al., CBD, a precursor of THC in e-cigarettes. Scientific Reports, 11, 8951 (2021)

> TARDEBEFH/\ATINA(ARZFEALT, CBDEHEFOEL VS )a—)L/5)a—)LBKEEMEL, SIELI-Ko %
EETTREDEL, EBEYMPDLEMES T

o BMEMRIZEULNTA-THCOPT=-HLERIIEHLNLE ST

> ETHCE & KKIZDLyTsmoking machineZERAL T /LA—IZHHESN-ILEMES T
o BRHINF=A-THCIXEMRICHRMITEFN TV -BDOH1~48%THo1=

Hindelang P et al., Absence of relevant thermal conversion of cannabidiol (CBD) to
tetrahydrocannabinol (THC) in E-cigarette vapor and low-THC cannabis smoke. ChemRuvix (2022)

*ChemRvixIZ T L) > hF—/\—D ik (B SRRTCHR)
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CBDH5 A%-THC, A&-THCEHEADZEHRD AIEEN (BREEHT)

Cannabidiol A9-Tetrahydrocannabinol AB-Tetrahydrocannabinol

CBDZ37COAIB#&ES (pH1.2) IZBWLWT|R#ELI-EZ 3,
® 2BERIRIZIZCBDIZIEIFH %
® F(ZA-THC, AS-THCRUZ DD ILESMHER

Merrick J et al., Identification of Psychoactive Degradants of
Cannabidiol in simulated Gastric and Physiological Fluid.
Cannabis and Cannabinoid Research, 1.1, 102-112 (2016).
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CBDZREAENMI 2LEAFHBRMSTHCABRHEIN SN ?

> S=J4(n=3)IZ, CBD%Z1H2[E], 15mg/kg, SHEEAEE
1, SHEDEERIRUVEE#£1,2, 4, 6B M%ICMEEZFER, SHB DR S6REZICERARMEIRIN

e MmiErh RECBDIRE 1HH 328 ng/mL, 2HHE 259 ng/mL
THCR U EM11-OH-THC, BHEh T

o BENEY BW CBDEE 84,500 ng/mL /MEA CBDEREE 43,900 ng/mL
THCR U EM11-OH-THC, #HEh T

Louise Wray et al., Cannabidiol dose not convert to 9-tetrahydrocannabinol in and in and in vivo
animal model. Cannabis and Cannabis Research, 2:1, 282-287 (2017)

> EFZ600 mgDCBD #FA/ELI-#ER, THCEEFDREMIZEKRPhMroBHIhi,ho7-.

R. Martin-Santos et al., Acute effects of a single, oral dose of d9- tetrahydrocannabinol (THC) and
cannabidiol (CBD) administration in healthy volunteers. Curr Pharm Des, 2012. 18(32) p. 4966-79
(2021).

> NUFURFEDEEIZCBD £10 mg/kg/day (#1700 mg/day) 6B AR S LR, CBDO) FE ¥ i i & B
[£5.9-11.2 ng/mL T&Ho1=A%, A-THCIFRHEShihoF-.

P. Consroeet al., Controlled clinical trial of cannabidiol in Huntington's disease. Pharmacology
Biochemistry and Behaviour, 40(3) 701-708 (1991).

There is no evidence of that oral CBD administration in humans results in clinically relevant THC-like subjective
or physiological effects, or appreciable plasma concentrations of THC or its metabolites. 14
CANNABIDIOL(CBD) Critical Review Report, ECDD/WHO 2018



AEHORAAE

3. hoFE/ARD ST

15



KEERRMIZHITFAhempDEYHKLY 1

K E]

® 2018 Federal Farm Bill
2018E K EdMFarm Bill (AlA)IZHempZControlled Substances Act (CSA) MSchedule IMSERINL, BEMELT
hempZEiETdLEEEELL-.
Hemp; the plant Cannabis sativa L. and any part of that plant, including the seeds thereof and all derivatives,
extracts, cannabinoids, isomers, acids, salts and salts of isomers, whether growing or not, with a delta-9
tetrahydrocannabinol concentration of not more than 0.3 percent on a dry weight basis.

® Oct. 2019, USDA Interim Final Rule for the Establishment of a Domestic Hemp Production Program
Testing will be conducted using post-decarboxylation or other similarly reliable methods where the total THC
concentration level measured includes the potential to convert delta-9-tetrahydrocannabinolic acid (THCA) into
THC. Further, test results should be determined and reported on a dry weight basis, meaning the percentage
of THC, by weight, in a cannabis sample, after excluding moisture from the sample. The moisture content is
expressed as the ratio of the amount of moisture in the sample to the amount of dry solid in the sample.

16
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ERRMIZHEFHhemp DEY KLY 2

EU Regulation 1307/2013 (EU regulation on agricultural products)

(28) As regards hemp, specific measures should be kept to ensure that illegal crops cannot be hidden
among the crops eligible for the basic payment, thereby adversely affecting the market for hemp.
Hence, payments should continue to be granted only for areas sown with varieties of hemp offering
certain guarantees with regard to its psychotropic substance content.

(31) In order to preserve public health, the power to adopt certain acts should be delegated to the

Commission in respect of laying down rules making the granting of payments conditional upon the
use of certified seeds of certain hemp varieties and defining the procedure for the determination of
hemp varieties and the verification of their tetrahydrocannabinol content.

Article 32

6. Areas used for the production of hemp shall only be eligible hectares if the varieties used have a
tetrahydrocannabinol content not exceeding 0.2 %.

Article 35

3. In order to preserve public health, the Commission shall be empowered to adopt delegated acts in
accordance with Article 70 laying down rules making the granting of payments conditional upon the
use of certified seeds of certain hemp varieties and the procedure for the determination of hemp
varieties and the verification of their tetrahydrocannabinol content referred to in Article 32(6).

17



BRI ICH [T 5B RED D BTEDHI (201848 K)

E3 BRHMGPICHERTINBZA-THCLAL
0.005 mg/kg (FY>%)
22 V) 5 mg/kg (FAIL)
0.15 mg/kg (ZD4th)
22X 0 %
£ 517 2 mg/kg (BT AUR)

5 mg/kg (FBFHEDFAIL)

F3 0.3 % (EXHR)

® HempFIETHBINDA>-THCLARIILEERBRPICHEBTINSA-THCLRILNRGELSZELH D

Réglementation et impact des différents usages du cannabis - Assemblée nationale
(assemblee-nationale.fr) 28 June 2021
18



KBRE (marijuana, hemp) DHHTEIZDLNT

W

o IH/—LEOBEHHOEERMH [ oiaeion  copg
BIERSTELT
® GC-FID with/without derivatization GC-FID/ GC-MS THCA, delta9-THC,
® GC-MS with/without derivatization RS CEIDl, GBI,
® LC-UWV THCA, deltad-THC,
® LC-MS(/MS) APLE LY CBDA. CBD%
EXHIZEVTIOFETH T, THCA, delta9-THC,
0.2 weigh% THCL )L (385 =T g CBDA, CBDZ
» Total THC = (0.877 x THCA) + THC

® GCIZHITHTHCADBIREBRDEMIME 1410 CBD = (0.877 x CBDA) + CBD

CBDMSTHCADZE D AT RETYE

BEEED DR

AHOEZRREZLTHLAIE

RAOREEDENEDHBAZTIERLEDKLSICHAMTEHM ?)

v FAakta—)Liz&kY, SHFICAVLSKERED 73T 5 REBALA
BESBENHS. BRI, EOH EFITRE (FEF) DO =i,
BER(BEF)ZECHROLEB1/3(FEEST)LHE

v KFEEDRZIREME

Rapid

Simple sample preparation
Measures total THC directly

Fully quantitative or decision point

No CBD-THC conversion
Fully quantitative or decision point
Measures THCA separately

No CBD-THC conversion
Fully quantitative or decision point

No CBD-THC conversion
Fully quantitative or decision point
Specificity

| EEOR

Must safe gard against CBD-THC
conversion

Not complete conversion from
THCA to THC

Longer sample preparation

Limited specificity
Risk of interference

lon suppression/enhancement
Overkill for sensitivity
Cost

Micalizzi G. et al., Cannabis Sativa L.:
a comprehensive review on the analytical methodologies for
cannabinoids and terpenes characterization. Journal of

Chromatography A, 1637, 164864 (2021).
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KEEE (marijuana, hemp) RUBEES D 5 471iE D

United Nations Office on Drugs and Crime UNODC EEZEWYILFES=FHE
Recommended Methods for the Identification and Analysis of Cannabis and Cannabis Products
(Revised and updated) https://www.unodc.org/documents/scientific/ST-NAR-40-Ebook_1.pdf

EU official method since 1986 (with update since) EU
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31986R0421&from=FR

Drug Enforcement Administration (review) DEA XKERERED
Analysis of “Marijuana Edibles” — Food Products Containing Marijuana or Marijuana Extracts — An Overview, Review, and Literature
Survey. Microgram Journal 2017, Volume 14; Numbers 1-4

Canada Industrial Hemp Technical Manual A F S EXRhempT oI =AILT=aTFI
- Standard Operating Procedures for Sampling, Testing and Processing Methodology
https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/hc-ps/alt_formats/hecs-sesc/pdf/pubs/precurs/hemp-indus-chanvre/tech-
man/hemp-tech-manual-eng.pdf

Association of Official Analytical Chemists AOAC

2020.10 Cannabinoids in Dried Flowers and Oil
Determination of Cannabinoids in Cannabis sativa Dried Flowers and Oils by LC-UV: Single-Laboratory Validation, First Action 2018.10
Journal of AOAC International 103, No. 2, 2020 489

2018.11 Quantitation of Cannabinoids in Cannabis Dried Plant Materials, Concentrates, and Oils
Quantitation of Cannabinoids in Cannabis Dried Plant Materials, Concentrates, and Oils Using Liquid Chromatography-Diode Array
Detection Technique with Optional Mass Spectrometric Detection: Single-Laboratory Validation Study, First Action 2018.11.
Journal of AOAC International 102, No.6, 2019 1822
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