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Cannabis sativa, component, constituent 5% V7o, F/ MBS U L AW FEHIT>7-. SciFinder
WL DR FEORER, [Cannabis sativa| T 9722 232y M7z, 2095 H7 2V —[ Analytical chemistry |
T 7490 £, ZDH5H [ Analysis | T 189 3y M7z, RS HRAES LIZ KR BT L DB L
DWW A A T2 572, ZDOFERKERDOHTITIT GC-FID BL T GC-MS, HPLC, UPLC, LC-
MS NELEDN TWDZEN DT, ERREITRE WO T, HEIIHT PDA 728D g
LABDENIZ GC X LC o Dra~< b7 I7 4= HHENRZ OO TNHEE X B, K
ENZDOWTHROIE TOER A 7203 S TRY, FI#7- 72 o imiEd B SR BRE O 43 i H &

NTD. JoTARLGIEHEMEL COKBEDRHLEE ZDNS.

A BFFEERY

KIRIL KR (Cannabis sativa L.) e O DL
DI EZVD . KRIREILT Y E (Cannabaceae)
DMEESIR D —EE TR THY, T VT ~x
THRELE LN TWD. feITai ko NEICH A
ENTEY, KIKEOZEIDENDHHET AR E
2, FEFITRDE, ~ T —RAEANELTE
I, FrAEEKOM L TCORIHEND. -
KR ENL BT ) B IER IR E VD RS 55
[1-8].

KIREAZIT I FE AR ESND IR, 7K
K, BBREOHBINLRDLEA DL GG EiL
TV % (Fig.1). Turner i3 1980 AT KIFKHEIC
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423 FOLEMNEEN, D5 61 NI
FE AR THDEHAELTB[9]. Elsohly 5i%
2005 412 493 FEOILA, 55 70 fl3 T E
JARTHLEREL, EHIZ 2017 4FIZ Elsohly &
1% 565 FEO(LEW), 55 120 A A FE /ARE
AL TWDH[10-11]. o FE A RO FIZIT4)
TAER 728 OFRRAERZ RSB DRHY, D
7o KIREIT T <MBELHS N TEZ. Ty
AR D55 A%-Tetrahydrocannabinol (AS-THC) 735
& HFAHEAE 23RS KR FLOTEPEAR IR TIH D . A°-
THC 1 ZAEORMER TIXT = ) — VIV R R
K T&2 Tetrahydrocannabinolic acid (THCA)®
IWEETHEAET 5. THCA BRIZIEMEZE =720



D3, WHER OPRAF I DRSS, JERBUTSIHEN
HZLIT Ko TR RN B ZVIEMER ThH D A°-
THC ~& &4t 9 % (Fig.1) [1]. K #f 5 X
chemotype L TEDLFE/ARD THCA, A%
THC T&® 2% drug-type, = H > FE JARN
Cannabidiolic acid (CBDA) , Cannabidiol (CBD)
Thob fiber-type, % intermediate-type 124y
Tons. o, KIREIZITAFE /AR LSO
Ry LT, ZIRAREITIET VAR, 7R
AR, V7 F v, TITaARED, —RAE T
XTIUBE, NENIER, BE, IRALKFRENEENT
W5,

BOENCBITDRROE EITIBNT, MW iE
DB DD LMETHO L. Zhid
AR FETHY, BEMEEE VTR
DHEMIEHE EORHEABIEEL , B BEIT/ATE
TOMEBOF ML MR T D, TOMITKFRELIZ
BHINDR D E T T DAL FROSE L TRAR
BRDDD. ZDOMIZKRIZERSND T E )
ARDE AR RDIENEIELRD. 2O T
EARDERITIT ISR HVLD.
T FEIADGHTFAEZDONWT, ZHETIZNK
DPDFEIHF THESINTWVWDH[12-13]. /-
UNODC % Recommended methods for the
identification and analysis of cannabis and cannabis
products. (2009) TEEDTUB[8]. FiLbIiZLbE,
RIRE S VR B SRS DT F 8 /AR D
0%

ionization

AN

57 12 > W\ T, gas chromatography flame

(GC-FID)
chromatography mass spectrometry (GC-MS) ,

detection gas
high performance liquid chromatography (HPLC),

liquid chromatography mass spectrometry (LC-MS),
ultra pressure liquid chromatography (UPLC), thin
layer chromatography (TLC), high performance
thin layer chromatography (HPTLC) , nuclear
magnetic resonance (NMR) , fourier-transform
infrared

infrared spectroscopy (FTIR) , near

spectroscopy (NIR), coherent anti-Stokes Raman
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scattering spectroscopy (CARS), 7228 ~>Thr
PFrEanTnd. FERREPICEENDLV T E
JARDH L drug-type D EHFE AR THD
THCA, AS-THC, fiber-type ®EHLFE /I ART
&% CBDA, CBD OfifiiZ, Cannabinol (CBN),
Cannabigerolic acid (CBGA), Cannabigerol (CBG),
(CBC) , A8-
Tetrahydrocannabidiol (A8-THC) , Cannabidivarin
(CBDV) , Tetrahydrocannabivarin (THCV) ,
Cannabigerolic acid monomethyl ether (CBGAM)
(Fig.1) D3 HTIZ DN TINETICESHEEN T
WD,

A [al, SCHRISR SR 24T 720 KRR B3 SOV KRR
HRB S E R SIND T8 /AR OS54 Fik
WZOWTHARTZDTLLFIZiR~%.
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KIREL (Cannabis sativa L.) D532 TIL
BRI E LT ol BB E Y — LT
SciFinder % EIZH VY, PubMed XY Google
Scholar HFHL TR ZIT/R o7, BRFEFEEL T,
Cannabis sativa, component, constituent <% U
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C. WFIERER

SciFinder |2 L2 DOFER, [Cannabis sativa
T 9722 1EAEY L=, ZD95H [component ] T
and MREEZEMTT-AER 1008 {4, [constituent] T
and BBEEDTTAER 641 D3 Ev L, EDHIC
lcannabinoid] T and MR 272 NTHEZN L 367
4, 388 EASEY LTz, ZOHIH TR R ITB
C, REFERENCES @ # 7 ='U — [ Analytical
Chemistry | D95 I Analysis | THSE L7-#E F 189
@ index terms 23k hL7z. 2056 3 L ke
v RL7z index terms (22T Table 1 [2F&D7
(2019 4F 10 HKFR) . ZHBDMERREREL LI,
KRB B IR E B RE S B ASND
FTEIARDH FIEIZONWT, LLTFIZiR 5.



1. GC-FID, GC-MS

GC-FID & GC-MS [T RM I LI DR D
IHTIZB N TR — KA TR LS TS
FETHS. Table 1 TlE”Gas chromatography”C
120 1, "Gas chromatography-mass spectrometry”
T 26 2O ENSII TS, GC [T ENH
ICKIBEE 3%, S[URITIRIR IO 05 LR
IEDMITIRL, BB E D717 AN TOYEHOEE
DS TRUBH E 0D 43 B T 03 R0 TR S
NDLDTHEZ REGRETEDELBIZEmWAT
LINREAFHZENTED. AR DO Rl 53 35
b2 UERHVFEHEAT B LN 7 AT EE
Lo TS, GC TR D HT Tldadud D L
I FEIARBEERODLIENTES. Rl
FE ARG BEARETH561% GC TOFFEM
BIXM BT, LinL AT E I ARDT7 =)
—IVANVRBRARD 3 HTIITRIAF LY L
—TNRECELDFFIRINLETHD. GC-
MS [IRREDT 17 7 A VR, Wb Al
FIUH =TV FDDICEIS VDD,
Bertol 1% 114 > 7 Ad KFEZ drug-type &
fiber-type =241 adult & young THr$aL,
GC-FID |2 &5 TEAFR V=D CBD, A-THC,
CBN O F il 7o f ol A L Cu5H[14].

2. HPLC, UPLC, LC-MS

HPLC [X[EH SR, ERp 72 E Doyt
FIRKHOWDBNTW DT FETHS. Table 1
&Y index terms 73”Liquid chromatography”C 46
4, "HPLC”C 83 {4, ”Reversed-phase HPLC”C
12 {4, »Liquid chromatography-tandem mass
spectrometry” C 11 {4, “HPLC-tandem mass
spectrometry” T 6 42, “Ultra-performance liquid
chromatography” © 5 {4, “High-performance
liquid chromatography-mass spectrometry” C 3 {4
WAEIN TS, HPLC OBENEITIKIKDT-0,
BEHOE ISR 2 E ThilE GC DX
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B R b2 E T2, Lo T GC 4y
HrCIEBVTEMT DL EMHEDEEDE T
3D LnTESD. DFEY HPLC I E#FE AR k7L
TT = /)= VAN BRIRE IR ER IR LT 1T
EARDOHEYE 2 RIRFHCE &3 HZLNTED.

UPLC [ZEHT H B TIAfEbnTn5.
UPLC I FHEAIDEREE 2 u LLF D A7 2%
DL CRSE Lo ERED ) L, AT IRETE] A3 R e
T&%. UPLCIZXDh B /ARDERLE, MR,
PR, MEWR72E OAERGE RO T Fe ARG
MO EBENHRESN TS, HPLC, UPLC, LC-
MS ([ZED DT AUy LT, —[EO 5 TR
RENCE ENDT XRTCOIFTE /AR ES3TT
BT HDOITE LN ENRZEIT HILS. Aizpurua-
Olaizola HiZ drug-type, fiber-type, intermediate-
type DIEELIEIZHOWT, 7 OB FE /AR,
CBD, CBDA, A%THC, THCA, CBC, CBGA,
CBN D& &% HPLC IC L T~ A
LCW5[15].

3. TLC, HPTLC

Table 1 XY“TLC (thin layer chromatography)”
T 33 RSN TS, TLC IIH T AN
HFN, TIARF, RUTINER 72 & & E-7
LOEANT, IREMESBET D HETHD. 2
DIFETESOBATOI TODTIET, SRS
BT DI AEETHD. Lo T, KW
RRINDOWE D53, ZFEIHOYE D RIRF T,
FABEA IO TR OHEITIR IO HERR
T1T DO ORBFHI WSS,

RKREHR DT FEIARDT a7 7 A MTIE
JIEFH, Wik TLC 7L —bhMEbi, — Rtk
O ZRIED TLC oM Thois. Faidkel
T Fast blue salt B %25 W HIL TS, FAE D
RIROE BT D TLC /38T Tlk, A/ — /LAl
HZoNWT, YU ALV T — AW TiTh
NTW5. TLC 127 )V TaANNEWIHT T
ETHLN, FMERZZ TR0 W2 FRELM



DI EBEDIHTITIX M2 ESND T En
2\, ZTTRIROD /NS, R G3AR DF & 55
fERED 7L —hTdh% HPTLC (EtErEM g/~
N7 4—=) AW BILS. HPTLC 7L —RE,
PERD TLC FL—REEZL T 5-10 %D =i
ECEWIBE ERBIMEERL, vy —T Ny
RB\BONDIZDERDZHT N AIRETHD.
Fischedick HIZKFEH D THC OE&IZ HPTLC
DEMERH Y EME THHEHE L TW5H[16].

4.NMR

Table 1 J:9”NMR spectroscopy” T 12 - &
TWD. NMR (ZZNETEICHTFTE /AR %
ILO LT HRMEFICE ENDILE W DO
RIEIEDN TN, i TH NMR 2RV
1 FE AR OREERE DS S TVA[LT-
18]. ITAHEZIITHNIZ T Hazekamp Hi2XD H-
NMR Z AW RIRE R DT /AR DTE &
ENHESNTVA[19]. GC = LC (377 g
JRRHEE R E D ARKMIZH UK THY, LC-PDA
TlE UV I 20D TERN LD T
AV "R d5. EBIZZNbO/r~METIIM&E
FRAERRDT= Dt B LT DG W DR S AN B
TH5. HH-NMR T, > 7 FNAGRE ISy 1
DOfEl # D7 eIz pT5LE012, —Fak
VYTV DOT TV, FILEMREThHI
LAY OB T —ETHHIERHLN
TS, > Tl EEDSBERN DO W & FE R D
B IH-NMR ZRIRFICHIE 3528128~ TE
DT FIVIREE LB ARFN RO E AN AT REIC
725, HERDBAFRERG S, HUITELEM,
B ARDZ DI CHAELIR WG A IR S e L
TIEMEZLE R ATEETHS gNMR L1, KR
DR DB IB W THIER A D FIEE L
WD, LU BBMD 3 HTi L e 5 L 4E
& B RAIEF I ZEITHY, MS7e L LIl 358
EIENELIRNEVI T A Y b 5.
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5. ZOfth,

Table 1 J¥, “Raman spectroscopy“7’ 3 1, “IR
spectroscopy” 2% 9 {4, “Fourier-transform IR
spectroscopy” 7> 8 {:, “UV-visible spectroscopy”
2% 8 1, “Near-IR spectroscopy”7’ 6 1, “DART
mass spectrometry” 2% 2 ff, “Size exclusion
chromatography”7® 3 {728 S TWD. ZD
95 Ebershach HITBAMI LIETHLAE—L Uk
KA — 2 2F~ # L (CARS : Coherent anti-
Stokes Raman scattering) (Z 5% Kk B D B fR 22
i (BRE) 1> THCA, CBDA O 43iraiih LT
WA[20]. £72, VTV Z A LE & 558 (DART
mass spectrometry: Direct Analysis in Real Time
mass spectrometry) | L K5E T CIHEEANITEUR
EATALTELITFEDTD Y7 ViR rm
~ T 74— BT U C RO BRS04 3 Al e
Tdh%. Dong BIFKRKIED IR 53 FAD AT —
=27 —LELT DART Z W CTHRET LIS 3
S LTV B[21].

D. &%

PSSR OPN N DS N e SRy g WAV Y
e IARD M IR OV TR LI fE
%, GC-FID 53X GC-MS, HPLC, UPLC, LC-
MS NILEDITNODZEND-TZ. KRR
IREW72DT, BEIHT PDA 728 D HgRs
MAEDEINTZ GC R LC REDIa~ /I 7 4
— BEEDRZHVDILTWAEE 2 DD, F
IAETH KRB ORI DTN T, FRx 72
T BN ST [11-13, 19-21].
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LU, KR ELDRE AT DWW T SRR A 21T 72
VY, RIS LUK R RS IS E A EnD
A TEIARD G FIEDWTEED 2. KFR
BZOWTRIE ThAR & R ZE0 23 T .
T4 % ORV RN OSSR TEDHERIZLY,
BBLO 3T RR 0 i FIEDS IS LD 288
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Fig. 1 Biosynthesis of cannabinoids
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Table 1 The result of reference search by SciFinder

Ranking indexterms No. Rank indexterms No
1 Forensic analysis 176 23 Sample preparation 6
2 Urine analysis 134 23 Spectroscopy 6
3 Gas chromatography 120 23 Statistical analysis 6
4 Mass spectrometry 98 24 Analysis 5
5 HPLC 83 24 Bioassay 5
6 Immunoassay 59 24 Bioinformatics 5
7 Blood analysis 53 24 Chemical ionization mass spectrometry 5
8 Pharmaceutical analysis 52 24 DNA sequence analysis 5
9  Liquid chromatography 46 24 Environmental analysis 5
10  Food analysis 42 24 Liquid chromatography-mass spectrometry 5
11  Forensic pharmaceutical analysis 39 24 Next-generation DNA sequence analysis 5
12 Biomarkers 34 24 RNA sequence analysis 5
12 Plant analysis 34 24 Two-dimensional gel electrophoresis 5
13 TLC (thin layer chromatography) 33 24 Ultra-performance liquid chromatography 5
14 Gas chromatography-mass spectrometry 26 25  Electrophoresis 4
15  Chromatography 21 25  Electrospray ionization mass spectrometry 4
16  Principal component analysis 16 25  Electrospray ionization tandem mass spectrometry 4
17 NMR spectroscopy 12 25  High-resolution mass spectrometry 4
17  Radioimmunoassay 12 25  Liquid partition chromatography 4
17 Reversed-phase HPLC 12 25  Spectrophotometry 4
18  Liquid chromatography-tandem mass spectrometry 11 25  Supercritical fluid chromatography 4
19  Metabolomics 10 25  Thermogravimetric analysis 4
19  Proteomics 10 26 Atomic absorption spectroscopy 3
20  Enzyme immunoassay 9 26 Capillary gas chromatography 3
20  Enzyme-multiplied immunoassay technique 9 26 Clinical analysis 3
20 IR spectroscopy 9 26 Diagnostic biomarkers 3
20  Tandemmass spectrometry 9 26  Discriminant analysis 3
21 Capillary electrophoresis 8 26 Electron ionization mass spectrometry 3
21 Enzyme-linked immunosorbent assay 8 26 Environmental pollution monitoring 3
21 Fourier-transform IR spectroscopy 8 26 Feed analysis 3
21 UV-visible spectroscopy 8 26 Flame atomic absorption spectroscopy 3
22 Fluorescence immunoassay 7 26 Fluorescence-polarization immunoassay 3
22 Therapy monitoring 7 26 High-performance liquid chromatography-mass spectrometry 3
23 Airanalysis 6 26 Immunohistochemistry 3
23 Centrifugal countercurrent chromatography 6 26 lon trap mass spectrometry 3
23 Cluster analysis 6 26 Molecular sequence annotation 3
23 Colorimetry 6 26 Named reagents and solutions 3
23 Fluorescence spectroscopy 6 26  Preparative chromatography 3
23 HPLC-tandemmass spectrometry 6 26  Protein sequence analysis 3
23 lon mobility spectrometry 6 26 Raman spectroscopy 3
23 Multivariate analysis 6 26 Reagents 3
23 Near-IR spectroscopy 6 26 Reversed phase chromatography 3
23 Radiochemical analysis 6 26 Size exclusion chromatography 3
23 Response surface methodology 6 26 Transcriptomics 3
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