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Research progress on detection methods of cannabidiol
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Quality and Safety Control in Storage and Transport Process, Ministry of Agriculture and Rural Affairs,
Beijing 100193, China)

ABSTRACT: Cannabidiol (CBD) is a non psychoactive cannabinoid without addiction, modern pharmacology has
proved that CBD has a variety of pharmacological activities such as anti epilepsy, anti anxiety and sedation,
indicating that CBD is an active natural product with broad application prospects. Industrial hemp, also known as
hemp, flax, linen hemp, efc., is the panicum miliaceum of Cannabis of Cannabaceae. Industrial hemp is widely used,
as a source of high-quality plant protein and vegetable oil, it is favored by food processing, health care products,
cosmetics and other industries. Industrial hemp has a long history of use in China, and the ancient Chinese medical
books Huangdi neijing and compendium of Materia medica all have records of industrial cannabis used as medicine.
CBD accumulates and metabolizes continuously during the planting and processing of industrial cannabis, therefore,
the detection of CBD is of great significance to the quality evaluation and safety control of industrial cannabis raw
materials and products. This paper introduced the detection methods of CBD reported in the domestic and foreign
literature in recent years, summarized the application characteristics and detection effect of these methods, and

prospected the development trend of CBD detection technology in the future in China, in order to provide reference
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for relevant research.
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Tk KBR X 4 KRR . BARR . KRS, I KKRE
(Cannabaceae) K J& (Cannabis) () —4£ 4= B AR Py, J5
77 H SR I S, R AR K T RE R, H ARV R AR K
B, MEAEEBRERINT AR S . Tk KRR 25
B, PEARES (B NG ) (CREHNE ) &
WA X T KIBRA 208k . Tl REREAERT RLAZS, R
B, EREAL LM R, R ORI Bk
JBRA=, 7E 2002 AFHEK DA RHILE R 2o E B2
B URZ SR 5 B P SRR TP E 2 )Y
VE AL G 25 R IR =, KO & & IR BT A 1
AN AR IR, CHE RS (R /6 R LU (L TE 4.7~6.1 2
], o TR A WA 5 280 20 p 0o 8 1 ok
PR ST ply LA R A KRR AT T HR A AS TR U R S Ok
88.54% LA 11, HAG AR g 0 SR (AR AT 8, TRt
SRR 22 B AN T | PR AR FE T A DL RBRFE S SR,
o3 I 2 A Al B O ORRA LA IR T =K
BAZIE

Tk RIFRE& A 2Rk sy, Biasiftse s
PIEA 560 £Fh, H IR R £V, b KRR LA
fl. ELSOHLY %5 RS & B, KIRTH S pi e Sprn-
AYES RN 100 ZFRIRER FEAFE IR B A-PUE K
JPRIRZE RORRIRERZE KR 2%, Horh KRR — i (cannabidiol,
CBD)HI A9-PUS KRB (A9-tetrahydrocannabinol, A9-THC)&
AR, 2005 B RRRR AR 40%LA 1.

1940 4 Roger Adams Fl1 Alexander Todd M RFEH 735
3% CBD, &3 CBD 2 AH T RIFRIIIESHH . 1963
4 Mechoulam /INHFIRMER AR S E T HAL 454, tiE 1
ffi/R. CBD J&2— ALK MG RRE, sk, 5
A9-THC W[l 5 Shafhk, REA a1, CBD HA ZFl
ZGBREEYE, BRSO Bt possEE . EEY L B
WO 20, AL A VRN B2, R AU A T
i o 2018 4FHE [ 3 BLIZ5/A R 1 T—3Kk 44 4 Epidiolex™
B H IR, SRR 35 E B S A 25 4 4 38R (Food and
Drug Administration, FDA)HEIEZESEE T R R 25254,
HTIGYF Dravet ZEA1iEF] Lennox-Gastaut 25 1iE 5 | A
I, JTRCRFP . XS CBD 7EE AU Y N A T 58
JEPER TN, FDA FRix e 2 BELRE Ao G Ak

Pl RRR Ay T il b i) 2 s B A DG L i Rk 22,
KRR . KORRDE . JOMKFEED it AR AREFH,
R AR L Y BB TR . 2018 4E, SEE A AT R AOD L% )

RO RAT 1 T IRIBRLA AE VT i 245 b A bk« TR
FHABIE LSS ) S M CBD [ A&, X
EWHE A CBD BIE dh AR b A AR ST REMETE [ By
Yyrbiad, SRR M RFREFIAE KN Tl A2, CBD A
SRR SRR AP CBD 76 1 P A E P
TR, ERRYEZMT, CBD Al fb B HA BURETE 1
A9-THC, BN T FURRAE Tl N P i) 22 At o IRtk O
J&& CBD BRI 7 IEWTFEAON BRSO it 64 i BEAR
Rt el RAEEE X, Fd gLl CBD S50k in T
mi7E FEl PR T S R A . SRR BRI A B AR S, LA
Bl Y R BEAFAE RIS, o A SCOM A T I AR [ N A SCHiRAR
TE YRR By A 753, R I Tk B4 P A s RS 2k
RUEATERA, X 5 AR KR — i A e A 1) e Je i 34
AT, LIRS e A 4

T .

1 CBD Wfb2#gsH
Fig.1 Chemical structure of CBD

1 KBRS 5L

HFETXTFRBRA CBD [ I3 & R A R OB (kv
(high performance liquid chromatography, HPLC) . =3GRAH
1% - S B BT 15 (high performance liquid chromatography
-tandem mass spectrometry, HPLC-MS/ MS)P® 1 AU pH (1
(gas chromatography, GC) . S H 4 3% - & i 15 (gas
chromatography-mass spectrometry, GC- MS)P*>") /2 (o i1k
(thin layer chromatography, TLC)®® | #Z#ttdR it (nuclear
magnetic resonance spectroscopy, NMR)FIIZ%, skl H
R, BN
1.1 St

WO 1998 4Rk 2 B, BT RRRAS AL 04T
AH MU, BSR4 00, TR RERE
FR AT, SO IRBUA R, R AR SO Gk
FE T R RS | PO SRR AR R B & i, X 3
Rl o B AR AS HEBR 258 0.2 pg/mL, 7E 20~120 mg/L A
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B N R AT, 24354 0.9994,.0.9991 F10.9995,
8] 2 g 97.3%~104.0%, DYBOWSKI 25047 Fi] ] 0,33 1
S3HT LSRR b 2 BTS2 RUTE L R A B, RS MG
TEHERE R GE b, R M T SR (91 e R L A R SR ) 2k
5 CBD B4 1E)R, 24 CBD M 2f e i5%] 50 ng/mL A,
CBD RYREALARBE AT LUK F) 20%, I H RG2S PERE 2% B0 T+
o T 4 . IBRAHIM SE0CVRI M (3% - M B 71k
K285, STREEH CBD % 10 FoRBREEAT THIRE
LRI, 10 AR K WFEHIFR A 0.11~0.19 pg/mL, E&
P4 0.34~0.56 pg/mL, LA BN KRR 2 [0 /) 4 HE R K
T 2.0, HowkBE 506 1 B M S B0 R AP LR E R,
#>0.999, £ |, CBD Y GC ¥ )y i HA b s b . R
BT Fr B B R G A 4, (R B o T OB A S A A AR
1k, 7Lt S CBD S84, i al— k.
1.2 SHEeE-RIEE

GC-MS ZiA TAAMEIEWR KB 5 8 58 ) ML 55
(23T HE 71, CARDENIA 25 P45E T Husk S (o - ik ik
FAH ARG T KERAET T CBD 28 KRR 1093 #0002 7 ik,
BRI RN . R O FHA R R R A
PELLATI S 4347 AN [ At Bl ) £F 4k KRR AE I P A7 AE
SORES /G o VA o 7 2 I N A o I el L 3
(headspace solid-phase microextraction, HS-SPME) B4 # i 7l
A FR 7 GC-MS FVSH a3 - M 125 AR A I 2 3
P18 o ZCVRRH 0 T T i, X KRR v I TG e M KRR R
(4 CBD %), HEERZSFIAH AL &40 B 3 e e e itE A T T
5%, #R KW, CBD FlKJK B B (cannabidiolic acid,
CBDA)/& KA i b & i de R I RRR R, 1 p- 1 el A g-
AT BTG, R ke R, N
2 KB SR R 7= it B SRR 04 Sk P 4R
TIrk5% . POKLIS %5MWBIER] s— k=R 721 9 A
CBD LTI MARSEATPPAL v, 32 F T 4 S i o 1% 43 A
(direct analysis in real time mass spectrometry, DART-MS)#I
GC-MS $ AR, 5T KB 9 Fi i F IR ™ & & AR SR
CBD, HWF ™ @B &4 A-THC, 4 Fhy™= MG i 3,3-
T2 [1-(5- UL ) W3- F R A ) TR H R, 1 A
AN H A 38 VD25 (dextromethorphan, DXM), 3,3- - HIJt
=2-[1-(5-FR AL ) -3 - FH RS2 L ) T 12 HY IR A DXM 34 R K
BEGT i, NG B CBD ML P AE S TR 2 2
o GC-MS 4 BReR s, B EAH R E B9 % K ik
&9, (AfT CBD Wb FE AR, MR |21,
R b AR, fEfREs S CBD W& Ea kA2 1k,
EAEMT ] GC-MS LI E FRR - & i, B a] LR 3]
X} CBD Ak maAR /N RF AR TR, AR MEAS R —
Wi 52 2 FFLL GC.GC-MS XF T CBD 41 7E
— S Y JR PR

1.3 S¥RHEEIEE

RO T T A R . T R PR AR A,
I HX R A2 KRR 450, e Z TR
FRELEAEW R T . RKIRREG WA AR AL,
W15 CBD 25U KRR Ak S sl A 8 Fhz 214,
MAEFEAE ST HPLC ZIL T LMK, FARaeiEn
MG S5 AILRY) CBD ZRAb A ARG A 55, N RS
T DL 1 R AT o

AMBACH %P & T —Fh RO (- — AR 1)
K8 5k, RESEXT KRR 5 i CBD AE0E T Pus 2 FE T,
T RS Y R R IE VS R P 2 R R b, Mo R BT
0.9991~0.9999 = [&], CBD f¥# 1 FR 4 0.001 mg/mL, E& T
FR>4 0.005 mg/mL, MXFRHERMZES 13.3%, ZFEHAR
UFRIE FAYERI S M. XIPESR Y58 HPLC 368 T
—AhRF Tk KBEAEM-A CBD F1 A9-THC Fi RN E 75 1%,
%7775 CBD WK R R 0.12 pg/mL, A9-THC [k HI R
0.08 pg/mL, [EBCETE 82%~102.8%:Z (8], FHXHARAEM 22/
FAETF 2.64%, GALETTIS 25 IH Sy T —Fh im0k (0% 12
FHTF 4325 FRR S (FE AT CBD 4§ 17 R R, %
7 43 R HL R 11 min), % CBD Hl A9-THC HJ43Hr i
Bl 0.5~75 pg/mL, X PUS PR BR AN KRR — 3 R (1) 40 At
TWHEN 1~150 pg/mL, XA 13 FKEEER B4 Hria
0.5~20 pg/mL, [RIENZ ARG RIFIEE M, 17 FRKRE
BYFHXTFRER 22 TE 5%~14%22 [8], fMZETE 8.6%~6% 2 [A]
14 SRREEIE-BERIEE

HPLC-MS/MS AT ERHE A TR A AL AL B, X
NGl IR, T LA R R 1) KRR 2R [l B 3R A 740,
WCREA E FTRRR 28 250k & MRS 0 e 1 0 o 1o P ey
TR RO ISR A B RE AR AR, S5 A S
R, srPeE, TR KRR IS WInT, 7] LRSS
58, BRELAMRZHFFTHITH HPLC-MS/MS HEAF KR E
FACB AT T o007 o JA 2 P ST T A AR E - e 0
A €0 % - = DA S0 i ik [ R 2 A S R ) CBD
A9-THC FIJBEER (cannabinol, CBN)RIAIN )51, %5 44
EPEL . RAEUE S, CBD Fil CBN AR HIBR K 0.03 pg/kg, &
R 0.1 pg/kg, A9-THC M HFR K 0.15 pg/kg, &t FRA
0.5 ng/kg, 7€ 1. 5. 10 & ERMIATKET, 3 FiRIRE
FI IRy 81.1%~114.7%, FIXFRHEMRZE N 0.25%~4.63%
MENG ZUHEE [ FDA (AW ki t5 /e, 2
HPLC-MS/MS J5 X i i A& . i FE AR 4 6145 40
LR T KB S CBD. A9-THC. CBDA Fll A9-PUE K
RIS R (A9-tetrahydrocannabinol acid, A9-THCA-A)i#47E
/AN, B ER TR 0.195 ng/mL, & &iEHE K
0.195~50.0 ng/mL, AH5EZR% > 0.99, X Fh 53k 0] LLHE 5
L CBD Ny R RIBR™ fh BB 2% i (R, LIN 200D
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[ AHZE B X 200 ) O R 64T T ATAREE, IF Hiz H
HPLC-MS/MS 3 % #4871 T IR+ CBD ,A9-THC .CBN
& 13 PR FIR R B A, Hirh, CBD #il A9-THC 1)
SERIEFEA 0.1~800 ng/mL. THRHHZEE L 76 g il 22
55 SR GE XS G, FENT T — T v AR g - R
JF AN RIS AG I BB T 52 fyH CBD 4 5 Bl R IR 2K 4 5 11
AT ITIE, 5 R RBEBATE 0.05~5.0 pg/mL YR I BBl A B
FHRIERR, EREN 0.15 mgkg, 1£ 3 MkrKF
(1.25. 2.50. 5.00 mg/kg) T A EICEEALE 91.8%~109.0%Z 1],
H PRI H IRDRS 25 B 1 A bR o i 25/ 5%, BB ik
BB MERRTE, A E XS CBD 2H IR RA I 7 vk 28
TSLE SR
1.5 Hftbisk

T2 T TR — R B 2 i A B0k, HoA 3R %
FFXT CBD (#)5 Pet>f a dt o0t o ARG AR B AR T L
P T I EZER R 3 78 D1 2405 8., JRXTRRE 24k
BYILRL Cyy WEEE AR SORIE | BRI T BB i T
P BT 153 T H . AT 52 2P X DURR T 2,
iR Z BRI T4y B atif s, a2 TLC %, DI ECATE
N, FEHAE@AGRN S CBD ArdiEdh, L5 H BE A ik
(1:1, VYR RITH, EREE G B E R ERETT, BT,

MR, 5 CBD brifESh ST, IERIHEAFEH CBD
HIHAE, [FIBT P4k T HPLC Jrik, {45 CBD I RIF1H
LEPESE R (1°=0.9997), K% S 00  H A 1k S G A R X b o
ZEILE 1.05%LIA, BIBCRIERER 101.5%~104.6%. f&
SEXT TR B L 0 5 R R A W LR =0 M i
WATEE M S5, SR E BT 5 DR EG YN
CBD. CBN, A9-THCA . KJi {4 (cannabichromene, CBC)
FIJC R 5 (cannabigerol, CBG), TSUJIKAWA Z5024& 31
PIAMERZR, B a: 10%A BRAREE SR (fF F A, br RERTE
BEaiEQEC ke B, KR 8:2), FHIFMX P MA RN T
CBD #l A9-THC &G W R4 2R T, BHRFIIAR b ik
BREWrETE, TERERCHR I SR AR — AR A i, Tk
Z a WPRHR G YT W o BT, X 26 B2 il R AR AL 3 1Y ik
I AR AR 65 T 30 O e v 2 MO T MR R R A S A
T B RE . LUCIA 0535 5 PC s i m SL IR Ik
Xof A [ei) KRR it b A6 b B A S KRR CBD.

CBDA. CBG, KJifi & (cannabigerolicacid, CBGA) k1T
TZH 0 m e, % ke e = RIEILF 750 ng/mL.
NMR &4 Mrist [l . SEEdEAy, (RS FHEAE A R %l
FEA —E R, TR BE AR L A Iy o — AR AR 22
IR o PR B ARG 7 5 b5 L3R 1

Fz 1 KRB AR
Table 1 Comparison of detection methods for CBD

H sk e A KXt 4 Haih i SLS U S
e gy 1 AR PN 0.2 pg/mL 97.3~104 [40]
S ﬁ’iﬁfﬁgﬁf'&‘ B BT AL, R
R B Kb 0.11~0.19 pg/mL — [36]
SAHEE-FE AvuE; . BAR i BRasE R -
I U 1043 B R O AR trelke -1 (33]
. Kk 1 pg/mL — [30]
- SIERIRERAEY
mGE e T L T MR TR 0.12 pg/mL 82-1028  [47]
o R K, SrBrm K
FIRRT= fib (AT 0.5~75 pg/mL — [48]
YOREET A A
Erh 0.03 pg/kg 81.1~114.7 [33]
TH 0.000195~0.05 ug/mL  86.9~109.6 [49]
g L OYERENLF, REUE  KERBAIE MR ISV
R OB RE B, 33 - ’ Fa YL KL 0.000195~0.05 pg/mL 98.3~114.6 49
“,;ﬁiﬁjﬁ; B R, TR %, R AR hefm a
e ERL O EPEN s [liE 0.000195~0.05 pg/mL 86.8~94.1 [49]
MR 0.0001 pg/mL 89.5 [50]
Wl 0.05~50 pg/mL 91.8~109.0 [51]
T2 gk PRVEGERE . AR R IPIEAL DURRI — 101.5~104.6 [38]
HREIR S S R . maPeR (ERE S, BRIEE A KIRHERE 0.75 pg/mL — [53]

T —EAREH.
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CBD & Tl KRR AR B st G 1L 59, HA
FHEMBIENE, BTz, R BN FT LIS
AH R FH A 2800 o SR I AE Tl KRR AR Ko T3 # v,
CBD AW &AM, (A CBD Wb E, W5
Wk fige AR T, 3 2 A e . ARG T CBD WA i1
SRR 52, (A FEE bR Bt pg L CBD
o JEORK AN Ty, A X AT RGN, LB (B dh
LA AU B CBD BRI 5 3k T AN ASOGS RSO 2 il
i A B B 22 e P B B S, IR d o L CBD
O DRI T ot A T B Tl S 0 R 9 A L TR R A
HUES S & S8

HRIX T CBD RURGI, F2 25T iU 75 i 7 2 he
JIRIBTIG SR K 007 T8, AR ZH B NEA, HL
PGSR FIZLAMCIEAG I 4 7€ 4548, DAMERfHXS CBD 47
SEVERE T o AR BRI T VA A A A BRI BR R, L
K 5 35 B s AE T 0] LUK KRR A S WA A 200
I M S MR as {5 5, LIKHRIE] CBD, {HJ2 5k
AR : GC XAEah I 2 8 LA —E IR, HPLC 7E
O BRI R KA Wy 32 3 5 TR o, 3 Bt [l
I EXFTEAF A DUEA —E Tl 2R . JE T LB H M
W7, S drse ket 1], V8 25835 ik, Bilin
NMR SEHARMARGE PR A H ok o (R 5 RS D0 5 3% 11 i
IR, AR 5 BRSO T X L8 R RO A R
itk X F CBD B, (XAREEHE [ shfk, RETEBIZMEAT
R, I HLRd R BRGSO B TR G 2 — o ME B
HWFTERIE— TR, CBD RN AR 23 A S B A S04,
R b IR b B ASAH IO S A 4%
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