FRIOFEEAFBHITHREERNEETEMHIE
(EER-EERRBZELX IS M) YA I UVABEKHAREE - HI-—EE—EE—009)

SHEMERES

BREBECPEREZHICE T SIKMERIDEN (XEER)

MRAFEEH: ER (K2) BE (BIEERBERBLEHEREER ER)
MEHNE BPEE (BIEEREMTLEARMERS ETEHEE)

[(WF7EE E ]

WFFE 2 & R BR 5L (Cannabis sativa L.) DRI OW TSR A 21T 2o 72, 1§ kY
— /L& LT SciFinder # FIZH VY, PubMed 3L O Google Scholar & fif HH L TR 24772 o 7-.
R % 5% &L C, Cannabis sativa, component, constituent & H W\ /=, T BISTALEY
% 32 H1T > 7. SciFinder (Z& 5% 58 O &, Cannabis sativa| T 8972 3> hL7=. ZDHH
[component| C and &R & 72%5 & 1008 1, [constituent] T and R & T 7255 B 641
2y kL, &5 Tcannabinoid ) T and R EZ0T5EFFH 367 14, 388 23w hLT=.
ZOREREH LI FR W EE R M IZBIT ORI T DE NI OWTEMHE LT 2>
2ETAH, 1 BHERITNZEAEVTE/ARBER LR, 2. REBRTOITE /AR
GEOMBIIN S TE S ANOEHEICKL > TR 5. 3. drug-type, fiber-type,
intermediate-type 72 & @ chemotype I[CL > THAE R BB ICBITLE I FTEARNE BEOHE BT
BB, 4 W THELES SIS EL TA-THC 2L 0F BEBIK< /LS. 5.
THCA/CBDA (A°-THC/CBD) O I3l ki iCB W T~ ERZOEFEBICE T
chemotype WAL THZ LTV, FEDOH B RS HITz.

RREIZONWTHRIETHRABRMENRINATEY, 4% b EHMEFAEL T4
ERHLEBZEZHND.

A.BfEE/ LTCHRHEND. E7- KRBT EGE S 23 FH
RNV R D[ 1-8].
KIFRIZKIFEEL (Cannabis sativa L.) g OVF D KREIZ A TE AR ESND IR EE,

WHEoZEEWH., RKEZTT S HE IKFE, WSRO HINGIRDE A DA MR G £
(Cannabaceae) DMEREFIR D — A FARTHY, AUTUD (Fig.1) . Turner Hi% 1980 4 (2K pRHE
W77~V NREE S DTS, flit (2423 DA EE, DL 61 FE0H
ATED NBEICFIHS I TERY, KFREDXIDE VB ARTHHEHEL TA[9]. Elsohly &
AVAORBHEIT AR R 72 80T, FEFITRDE, ~ T 1% 2005 12 493 FEOALEW), 95 70 FEA T
U—RAANEL TR, FAEKOMK 1L FTE/ARTHLEHMEL, SHIZ 2017 FIZ
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Elsohly 5% 565 FEDO(LAY), 56 120 Fs
FEIAREHEL TWB[10-11]. BT E AR
DT LITEAE 2 E O HFRIE 2R b &
W0, Z DT RFRFITH<BELHSN T
k. v FE A48 DL
A’-Tetrahydrocannabinol (A>-THC ) 73 fiz & /1 #iX
TER D3RS KIRE D TE AR THS. A’-THC
X EORER T TIXT = /) — VIVRVBRIA T
&% Tetrahydrocannabinolic acid (THCA)D IR HE
TAHETS. THCA HIRIIIEMEZRF 2207,
INHER O PRAF TP ORLIRSC, SRR ESHEND
ZEICRSo TR RNBZVIEEERTHD
A’-THC ~&ZE b3 % (Fig.1) [1]. KIBRFI
chemotype &L CFE I FE /ARH THCA,
A-THC Th5 drug-type, EH T E/ARMN
acid (CBDA) , Cannabidiol
(CBD) T & % fiber-type , H [ &
intermediate-type (25317 HD. Fz, KIKEIZ
3IHFEIARDS ORI ELT, ZIRARHY
TIET WA AR, TIRIAR, VT T2, Tl
BAREDR, — IR TIET7I®, Bk,
B, BRAVKFFEN G ENLTND.

RIRED T T /AR DRI HONT, FEIT

gas chromatography flame ionization detection

Cannabidiolic

(GC-FID), gas chromatography mass spectrometry
(GC-MS), high performance liquid chromatography
(HPLC) , ultra pressure liquid chromatography
(UPLC) , high thin
chromatography (HPTLC), liquid chromatography
mass spectrometry (LC-MS) (2> ToHr&iu Ty
%. 2095 GC-MS, HPLC 3L DTS,

KRIRELF DT T8 ARG BT IR R
EUTC, Hn, anfl, LB R, INER, I
BORAFIRRE R E I > TRHBEZ TS, 4lal,
SCHRAR SR AAT IRV R B OO AR R A0S 5
BTN T E /ARG BT OV THIANT
DTLUTIZHA~S.

performance layer
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B. MiEAE

KIEE (Cannabis sativa L.) DI T
TR EZA T o7z, IFWMBRY — el T
SciFinder ZFEI(ZH\Y, PubMed XY Google
Scholar HF L TSR AT/ o7, MisRFEEL
C, Cannabis sativa, component, constituent
EROW. FELEIRCLEMRBELITo
.

SciFinder {2 XA 2R DO#5 5., [Cannabis sativa]
T 8972 ey L7z, ZdDH 5 [component] T
and R ZDNT =455 1008 14, Tconstituent] T
and fREBZMITTRER 641 HE3Ev L, EHIC
[cannabinoid| T and MRENTHEZENEN
367 1, 388 £FA e M7= (2018 47 11 i)
INHDORBERERAEH LTI EZIT RV,
PSR TR RS S 12 36T 2 R IR AR 57 D TEE W
[ZOWT, LLFIZEED 2, KIREFIZE Eh
HATEIARDIG drug-type DEITE )
ART&HD THCA, A-THC, fiber-type D LA
7B /AR ThHd CBDA, CBD O il iT,
Cannabinol (CBN), Cannabigerolic acid (CBGA),
Cannabigerol (CBG), Cannabichromene (CBC),
A8-Tetrahydrocannabidiol (A%-THC) ,
Cannabidivarin (CBDV) ,
Tetrahydrocannabivarin (THCV), Cannabigerolic
acid monomethyl ether (CBGAM) (Fig.1) D& &
MEZINFETITHEIN TN,

1970 AT HIT K> TE A D KR B & B B
LIERIREIZ DWW TR B IC L DT
ARDOE EfEZ GC THAAMRPWMESNT
WA[12]. Thickbe, 6,7, 8,9, 10 H THAE
L7cEPAEDRIREDOETIIMITIRLBEELESIT
A’-THC & BAEAHINNL 10 H122.10% CTieKRIZ



7Rty HEX 9 A 1.12% Tl K& o720 b
10 A Tl 045%EBLT-. 5 A ICHEREL B4
THEELT- drug-type ORBREIZ-OUNT CBD,
A’-THC, CBN D& BfHEZFH~7-L25, XX
CBD 78 6 H1Z 0.01, 0.02% H & 7= 28 LUK

FIFHHENT, A-THCI1Z9 H £ CRtishr-.

IIFZIZOWTIX CBD A 9 A FTHRESN
£l 0.01, 0.02% T -7=. A>-THC (X 11 HET
SN, 1201 —0.2%Thorz. BETIWIET
TFEAEBR B SN2 o7, MEELS OIS
FBOTIEE IV CBD, A>-THC, CBN D&
BN, ok, HECiX 10 A, #ET
X 11 AL, BLE, BEX 6 HIZ CBD A
b %<, WIZA’-THC, CBN DIETH 72728 7
H c:ciﬁ, TERE, 68 TIFA’-THC 23t 26< 70
, RIZ CBD, CBN DJlEE72 o7, ZibD T
FEIARIIEBTTHICLEN>THIIL, fi
DN D LR T 352 LnbhoTz.
Fetterman 53, fiber-type D KBRELIZDOUNT
iz Coe 8, 11, 15, 18, 19 #To CBD,
A°-THC, CBN O & % GC-FID O3 #1IZ X0
~N72[13]. ZDHER, CBD 1% 0.11, 0.21, 0.28,
0.53% (1), 0.15, 0.21, 0.28, 0.87, 1.00% (Jif)
THREIZOIUEIML TWZENR o723,
A’-THC 1% 0.02, 0.03, 0.02, 0.04 % (), 0.02,

0.03, 0.02, 0.04, 0.05 % (i), CBN % 0.02, 0.04,

0.02, 0.01 % (), 0.02, 0.04, 0.03, 0.04,
0.02 % (M) LEL TV 5.

Bertol X 114 V7 /LD KFk#% drug-type
& fiber-type £ #1LE 41D adult & young THrJEL,
GC-FID IZX» TEZRWIZH AL D CBD,
A’-THC, CBN OF &4 ii~7-[14]. ZOHE%
& 5L, fiber-type TiL CBD 7% 0.80%
(0.405—2.5% young), 0.20% (0.03—0.975%,
adult), A>-THC 7% 0.12% (0—0.478%, young),
0.06% (0—0.25% adult) , CBN 2% 0.57%
(0—0.25%, young), 0.01% (0—0.03%, adult)
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T o7z, drug-type TIiL CBD 7% 0.10%
(0.02—0.263%, young) , 0.15% (0—0.89%,
adult) , A>-THC 7% 0.41% (0.028—0.856%,
young), 1.31% (0.683—2.47%, adult), CBN 73
0.21% (0—0.851%, young), 0.11% (0—1.009%,
adult) TH-o7=.

Kushima 513, drug-type, =h > FE/AREL
C THCA & CBGAM %4 T¢ minamioshihara,
fiber-type O KFRFLIZ->V T, CBD, A’-THC,
CBC O F &% GC D Hric LVF~7-[15]. €D
At R, drug-type D RIMELIRERL TH 6 H H
TlX CBCA AN EFi, THCA X 11 HE T
BNLIg 2oL, 29 A H CEDFE S
AR&E72%. CBCA IFZFEFL TH5 32 H H £ TH
L, Znmnbko 10 BECRD 35, Bl
FE ARG BT EIZEWTEATZ AN
%. minamioshihara O KMEIIFEREL T 6 HH
TlX CBCA & &) drug-type O 3 f5&720,
ZDt% 21 HETRMITHEA 35, THCA & &
DY —271% drug-type LVFEL, drug-type LIFlER
I CBCA, THCA, CBGAM D#a& Bl
PENTEATZ AL EHENINT 5. fiber-type D RIFRELIS
BAHID 2 73H T CBCA & &NPBAL, TDFEE
—EIT72%. CBDA & &I EIT VR 4 12
BN 5. ¥k e &L drug-type DRI 4 557
D—Toh-olz, EREL TS,

Vogelmann &G FTEFT CH Tl RIRED
BEIZOWTC, FEZ THD 48-146 IREfE O CBG,
CBC, A’-THC & &% LC Till~7/=[18]. Dk
R, BIFTCIE 52— 54 RFfE] T 9112 CBC 23 H
IhnZé, 60—62 I T CBC XN TCBG &
A’-THC DHEnbZEnbinoiz. BT Cik
CBC % 56— 58 Ik CHi i 41, A’-THC & CBG
1% 66—68 IRl TRt S LD Z&n b oTe. £
7o E DR BEFE CHAAEZED REWIZE T
EAREL LD, EFORZZOHAEZFETHA
BT AN T AREDRHEINTHZEN



Dol B TFTEIARDE BIZIFCAEREE
W72 BIRFFTLVL BT O R Z . falJ e/
AR (CBG, CBC, A’-THC) & &% 120-122 ¢t
FETHINTDRZDOHEIT, UK T T 5.
CBC [ ZHFT Tl gMEEATZ 73 120-122 I %
WEHERIX, KT 5. £z, A-THC
13 120-122 FRFfE CIELE B 7R0N AN 144-146 Ikf
M LAFE TlE CBG O F s RIUENLL RE7eD,
EHEL TS,

Pacifico 5% drug-type, intermediate-type,
fiber-type D KFRELZFEFEL T 28 H2H 103 H
H £ TOA’-THC, CBD, CBG & &ft% GC T
~_7[18]. FOFER, 60 H HETED KR F
E ARG BIXFECIOITHINT 523, 80—85 H
H Gl intermediate-type & fiber-type (X8 3°%.
F7- intermediate-type, fiber-type TA’-THC &
CBD DOIEDE &M KIZ/e DI
intermediate-type 7% 80 H H T fiber-type 7% 76
H H Toh-7z. fiber-type DKFKED CBG DF;
BEOEY—27IZCBD D —27D 8—10 HETH
7. F2 CBG BEHAFEI/ARTHS
chemotype IV TiZ CBD, CBG D& &EDOE —
IXEEAETRIFFEA T chemotype J0EH .
drug-type ®A’-THC & fiber-type @ CBD |3 #5HE
LCODFRNERRE, 28-40 H CENE IS L
DIEDIFHIE TOREEFEIZIV T chemotype 1%
ZEAELR, EHELTWA.

Chandra 5i% drug-type D KIMIEE B/
FEL T2 5 60, 75, 90, 105, 120 H HT®
A’-THC, THCV, CBD, CBC, CBG, CBN & &
EZFH~<7-[20]. A>-THC % 1.00, 2.85, 11.53,
13.64, 11.21%, THCV % 0.02, 0.02, 0.08, 0.10,
0.08%, CBC % 0.01, 0.17, 0.24, 0.32, 0.29%,
& 105 H HIZHRKMEIC/ZR o724, 120 H HIZIX
AL C5. CBD [ 0.04, 0.01, 0.03, 0.04,
0.04%, CBC % 105 H HIZ 0.32%, CBG X 90
H1Z 0.52%, CBN [Z 120 HI(Z 0.17%& k&R
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ofc. SHIZEN CTHEEENDRNTE T
RIREIZOWT 185, 24, 20, 28 HTOHFE
ARG 'mEFH A~ ZORESE, THCV, CBD,
CBG IFRRICNE &IN5, CBC 1%
W75, CBN (XL A EL B THINL T
WS, E2A-THC (TRREICHEWE &IN5
BHINTTh—IZELT-O B T2 L85 L T
.

Bruci HIZKRFRFLDEELIEIZOWNT GC-MS
(Z&Y CBD, A’-THC, CBN O & &4 ~72[22].
ZDFER, FETIZA-THC 2 6-8 H TEMIZHY
LT 8 AT 7.07%&E720 9 A £TREIEVY, CBD
139 A121.06%, CBN 1£9 HIZ1.21% Tl KfE
(Z72%. fETIE 9 A IZA°-THC 73 10.41, CBD 1%
1.14%, CBN I 0.53% Cie RAEIZ72%. HEDBE
TIE 9 A IZA-THC 73 0.23% T CBD 3 2.94% T
RARABEIZ72 57 CBN 13 S otz L
{ETIEI T E ARG BBEEIZ OIS
5. AT IARRIIREABL T EDE
FThHD. N-THC & EITMEDIFONHELVZ N
EHAEL TN,

Tipparat HIX KRR ZRIMIFERL TH5 60,
75, 90, 105, 120, 135 H H CTPOA’-THC, CBD
& &ffi% GC-FID |ZJL-> TH~7=[23]. A°-THC
1% 0.326, 0.397, 0.583, 0.763, 0.577, 0.783 %&
105 H BIZHKEIZ/e 725, 120 BIZiXED
L, 135 H H CHUEIML TW\5. CBD 1% 0.188,
0.286, 0.451, 0.499, 0.495, 0.636 %<& 135 H HE
THONUKET 2. RIS CRE & 400-1200m TR
PRI BAMCIERIL Tho 15, 30, 45, 60, 75
H CTHA’-THC, CBD & #fi#% GC-FID |Z&~>T
FH~7=. A°-THC 1% 0.176, 0.643, 0.595, 0.954,
1.177 %<& 30 H ETHINL-1%, 45 HIZiXpED
L, TOH%FOEMLTW\WA. CBD 1% 0.137,
0.285, 0.410, 0.416, 0.477%& 75 H H £ THIN
LIcEHEL TS,

Potter HIXENTEIET N T LT T %R



&L, 270, 400, 600 W/m? EYDFRSE 2 2 Tk
BT RIREDOEELIEOA-THC & &ffi%z GC
TR ~7-[24]. ZEDRER, HEIX 6.2, 58, 6.5
g/m?, 161 61.2, 71.1, 78.4 g/m®> D& BEEZ R
L7z EL TWA. o3 ELEEnNE
DAEIEII DS IS TELIRDRNA, S
DR IRHEHEL VL T o L A-THC & Tefb
DIEF A, £ Ot R EE AR DA M
D<o EL TS,

Aizpurua-Olaizola 5% drug-type, fiber-type,
intermediate-type DHELAEIZDOWT, 7 FEDOA
v /4K, CBD, CBDA, A’-THC, THCA,
CBC, CBGA, CBN O & % HPLC (28> Cild
~R72[26]. EDORER, LT 179 HHET
IZBWC, BETIX THCA & CBDA O & BEDOHER
1L 9_TD chemotype (2B TR ThHHoT-.
HED CBGA 7 &IEXFA/E# £ T THCA & CBDA
DEROWREFLTEN, T THCA &
CBDA [ZHZ ML CBGA & B2
nofe. £z, CBGA &l drug-type T—iE

7273, fiber-type, intermediate-type Tl L7z,

16Tl drug-type 13 122 25 179 H HiZH W
T, THCA IZKRIC 23Ul 165 A H T
KREELR DN D% T 5. fiber-type,
intermediate-type Tl )DL TN T 5.
CBDA | fiber-type, intermediate-type D FE Tl
FREAZDIEENINT 5. drug-type DIETIXIZEA
ERE ey, CBGA 1 drug-type OAETIE
RIS OEEINUISTH B TRAREL D03
D% 3 5. fiber-type, intermediate-type D
LTI TNITHD LTS, ERELTHS.

D. &E

KR D LIRS R M BT
FTE ARSI OW T CHERFAE L7455, 1.

FEBEBRITIEEAL DT IARDERK L.
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2. RERFETOH LT E ARG BOBRITY
VFE AROREEICL > TRA2S. 3. drug-type,
fiber-type, intermediate-type 72 & @ chemotype
IZES THOARBEMICBITARE I TEARE &
DORIT RS, 4. BT CRIGLIZG A XY
FTL L TA-THC 728 D& EIEAMEL 2%,

5. THCA/CBDA (A’-THC/CBD) D fE 13 5% & itf
BRIZBWT— &R, EFEEICE VTR
JRELD chemotype AL T HI LTV, FHD
HRELI.

E. i

LI b, RIRE DRSSOV T LA 21T
720N, RIRE DA RIS S BT 570
VFE ARG RICOVWTELD -, ZRHD/
FfE RO E/RFR L OYANE Table 1 127U TH
. RFFEIZ DWW TERIT CHER & 2R 780372 S
NTWD. Ko T, A% O K& RIREL DALY
IZOWTHHAEL TUOKRERHHEE 2 HID.
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. . . . Fetterman P. .
13) |Definition of Phenotype and Variations in Tetrahydrocannabinol Content S etal J.Pharm. Sci. | 1971 |6, 1246-1249
versus Age, Sex, and Plant Part ’ ’
14) Observations on cannabinoid content in Cannabis sativa L. grown in Tuscany, Bertol, E. et al. | Bull, Narc. 1980 |32, 55-60
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18) Cannabinoid Occurrence in Seedlings of Cannabis sativa L.: Quantitation in Vogelmann, |Botanical 1987 | 148, 468474
Seedlings of Known Age and Primary Leaf Length A.F.etal Gazette ’ '
19) Time course ofcannal?mmq accumulation and chemotype development during |Pacifico, D. et Fuphytica 2008 160, 231-240
the growth of Cannabis sativa L. al.
Assessment of cannabinoids content in micropropagated plants of Cannabis
. . . . . Chandra, S. et
20) [sativa and their comparison with conventionally propagated plants and mother al Planta Med. | 2010 |76, 743-750
plant during developmental stages of growth )
21 Metabolic fmgem@tmg of Cannabis Sa..tIV?l L., cannabinoids and terpenoids  |Fischedick J Phytochemistry | 2010 |71, 2058-2073
for chemotaxonomic and drug standardization purposes T,etal
2) First s?/stematic evaluation of the potency of Cannabis sativa plants grown in Bruci, Z. et al. Forensic Sci. 2012 |222. 40-46
Albania Int.
23) Charactenstlc.s ofcanna.lbmmds c.ompos.ltlo.n of Cannabis plants grown in Tipparat, P. et |Forensic Sci. 2012 |215. 164-170
Northern Thailand and its forensic application al. Int.
24) The Efﬁ?ct of Electrical Ll'ghtmg Power and Irradiance on Indoor-Grown Potter, D.et |J. Forensm. 2012 |57, 618-622
Cannabis Potency and Yield al. Sci.
25) A reviev.v of'the culti\./at‘ion and'p.rocessing of cannabis (Cannabis sativa L.) for Potter. D. J. Drug Tést. 2014 |6,31-38
production of prescription medicines in the UK Analysis
. . . Aizpurua-
26) Evolution of the Cannabinoid and Terpene Content during the Growth of Olaizola, O. et |1. Nat. Prod. 2016 | 79, 324-331

Cannabis sativa Plants from Different Chemotypes

al.

19




:<HO :<HO

Tetrahydrocannabinolic acid Ag-Tetrahydrocannabinol Cannabidiolic acid (CBDA) Cannabidiol
(THCA) (A%-THC) (CBD)
O OH OH OH
= 3
7
O (0] :\ HO
A8-Tetrahydrocannabidiol Cannabinol (CBN) Cannabichromene (CBC) Cannabidiva
(AB-THC) rin (CBDV)
OH O OH
)\/\/K/m/\ Mj@\/\/\
HO HO
Cannabigerolic acid (CBGA) Cannabigerol (CBG) Tetrahydrocannabivarin
(THCV)
OH OH
MeO MeO
Cannabigerolic acid monomethyl ether Cannabigerol monomethyl ether (CBGM)

(CBGAM)

Fig.1 Chemical structures of cannabinoids
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