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Determination of Nine Cannabinoids in Incense Smoke by Gas
Chromatography — Mass Spectrometry Combined with Solid
Phase Extraction — Isotope Dilution

TANG Qing-giang', WU Chun-deng'; CAO Xiao-gang’, WANG Jun’, CHEN Di',; YANG Fang"
(1. Technology Center of Fuzhou Customs District, Fuzhou 350001, China; 2. Technology Center of Lhasa
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Abstract: A comprehensive analytical method based on gas chromatography — mass spectrometry
(GC —MS) was developed for the determination of 9 cannabinoid compounds in burnable incense
smoke. The smoke of burnable incense sample was extracted with a sampling pump, then enriched
into the solvent in a tube. Finally, the solvent was concentrated and centrifuged at 10 000 r/min for
5 min. The extract was purified on an HLB solid phase extraction column with water containing 10%
methyl alcohol as the eluent. The sample was eluted with 6 mL methyl alcohol, and then filtered
through a 0. 22 pwm membrane filter unit prior to GC — MS analysis. Temperature — programmed was
applied at an initial temperature of 70 ‘C. After 2 min, the temperature was raised to 180 °C at a rate
of 10 ‘C/min. After 18 min, the temperature was raised to 300 ‘C at a rate of 15 ‘C/min. 9 cannabi-
noid compounds were separated on an Agilent HP — 5MS column (30 m X 0.25 mm X 0.25 pm) .
Identification and quantification were achieved using an electrospray ionization (EI) source under the
selected ion monitoring (SIM) mode. The internal standard method was used to quantify the cannabi-
noids. The results indicated that the 9 compounds could be analyzed within 27 min. The calibration
curves showed good linearities for 9 cannabinoid compounds in the range of 0. 01 —4. 0 mg/L, with
correlation coefficients (%) not less than 0. 999 5. The limits of detection(LODs, S/N=3) and lim-
its of quantitation(LOQs, S/N=10) for 9 cannabinoid compounds were in the range of 0. 003 — 0. 06

mg/L and 0. 01 — 0. 2 mg/L., respectively. The average recoveries for 9 cannabinoid compounds were

Wi BH: 2021-10-09; EEIHHA: 2021 -12-15
E&WHE: HEEAKRIEETH (20201098); fEEAFHETRIWH (202110033) ; #E5E5 BRHIFTH (2020HK188) 5 15 B RMIFI
H (2021HK197); #& M iiRHE %3 H (2020 - S - 34)
«BWIEE: B Jr, W, BAEEIE, PRk £5%e4, E-mail: 964890740@qq. com

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



762 Sy HER SR ¥4 %

in the range of 74. 8% — 114%, with relative standard deviations (RSDs, n=6) of 1.6%—9. 1%.
This method was used to determine 10 types of burnable incense, no new psychoactive substances of
cannablis were detected. The method is simple to operate, and could be used for rapid qualitative
and quantitative analysis of cannabinoid compounds in burnable incense smoke.

Key words: burnable incense; smoke; cannabinoids; gas chromatography — mass spectrometry

(GC=MS)

KK (Cannabis sativa Lam. ) F—FAERARNEY), HEZERNA4EG20 R PR, HIRSEXORE
AREMEEN RS, s T RIVEME . BREE, s TR, RSN
H. RARKHEDPER -KREACGEENETAT BTG, ol & KK
(Tetrahydrocannabinol, THC)HAESRMEZISIFEIER" . B—2K5 THC L2254, HIL THC A
B 1) A BN 2 PR A FH 1) KRR 2 (Synthetic cannabinoids ) B¢ RS % LLIAITEERMY H I R BHLK, b
T A KRB, B 8 B R HTRS G P 2R

AR, AR ZEXTR R EEBORAAsL, WimgERr (RIKEZS) (Cannabis ACT)" K fdi
FL (Cannabis regulation) "8 KPR R H = ShApAE . A= FiE 2 ik, EE (018 KL R) F
TSR T A S O R R . BRI B RIS THC & 809 R BR= ShBUE W o (H THC A& 8 R RR R AE
KE 8 TR WAE RS, R 2013 4E & AR ORI i fh H %) A1 R mmfp H %) 154
FRRRZZRAPINE S H RS 2015 4L AR (AEZG HIZBRER 245 S AU o 245 s 0 Upide) Jebilife %
RIS AN 2 25 S G4 40 PR R ZE 25 IO (HEZ F SRR 24 SRR A 24 i 8 T S P b H 5D i
TIreas g4 T E NSNS R R RRABOR 220, AL TR THC 305 MR IR R D28 1 & el ikl
sndh, RS N3 & 2R ) St s R . 2 T TR AR A AR R R T B FH e
TR —F40 /IR REZSIIREESREI T, NS FERE PR T 2 & eHE S
RIRHSIR, B F B Rl A 7 sCBE A T, A i R A I O 1 RORR 28 3 o A AR Y
KRt o

4 ER I PR 2S5 S 7 TR LR 2 A0 R R AR - BUREE Y WA A R A

- FOSEHEY, e SMAG R 2 At BENY L MY PRSI, KA
A RIREIRER D . M EOHAR A s or ORI 22 SR P SAERRHE ), (R ANE 0
PR W KRR FAGIN =, BRI, A ST fil F A A e BRI A TR IO B, A A — i
B FEA I , DRI A R 3 (CBD) . A9-PUSR RN (A9 — THC) . RIFBKE (CBN) | Mi-5-
(1, 1-ZHEEPERL)-2-[ (1R, 3S)-3-FREIACEE [PRW (CP —47497) . N-(1-Z HBEEL-2, 2-“HAPNEL)-
1- LN s -3- % (ADB — PINACA) | J8AE-3- (4- H AR HBERL U5 Ik (RCS — 4) . N-(1-Z H B2 -2-
HBE P9 58 ) -1- (3R & 2% B 3L ) o] e -3- Bk e (AB -
CHMINACA) . 1-(5-50% 3, ) -3- (1-Z5 B Bk 3% ) - 1H — 15| Wi
(AM =2201) . J%F&-3-(4-ZFk-1-ZEHI MRS ) 5| Wk (JWH —
210) 55 9 PP R BR FBEAT IR AZIN ,  DATAT$24 1A I SR A
SR RIRR RS2 iR 1% o

1 SIGERSY

\ ] =g 3 -
1.1 {85, ARSI 1 O R
Trace1300/ISQ7000 IS A — BB HAX (£ Fig. I Schematic diagram of burnable incense smoke
JNHD - 11k 28 bR = o0k TEEE) . collecting device
Thermo im )_’ E ﬁij/};m s J:. _“LI&%RE ( RE Jb ! ) ’ 1. combustion chamber(#4%8%), 2. vertical slideway (1% F
3-18K %iﬁ%’ﬁ‘ﬂ(t@ Sigma /L\\ﬁj ) o W), 3. tray(FE4L), 4. filter tubes (Y84 ), 5. hose (W £E

= _ _ _ A, 6. vacuum pump(EHZSZE), 7. collector(WEESS) ,
*ﬂwﬁﬂﬂ : A9-THC, CBN. CBD. JWH-210, CP 8. heater(NIFAER), 9. refrigerator (|2 %%), 10. slider(¥

47497, AM-2201., RCS—-4. AB-CHMINACA. ADB- He), 11, screw rod (BRZZFF), 12. handwheel (F-48), 13.

_ _ AT E ENRAR 2 IAS = =1 support legs (GZIERR) , 14, collect director (JLEEEE ), 15.
PINACA *” A9 -THC D3 ’ i/])‘,l] H %{iﬁj/]\iﬁ' o a ’ D&E collect branch(WTEE K8 ), 16. combustion chamber ($A%E

WSEYI A1 000 pg/mL; HWEE(fApka, SEE Merck 201]) 5 %), 17. collection tube (WCEEIRE)
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Oasis HLB [# A1 25 B /ME (60 mg/3 mL, 3 Waters 2 7)) 3 SEE 2 H /K B Milli — Q #B 4l /K 248 (£ H
Millipore 22 F)) il 85 FEfh: SAEKAA . M . TEAALIORRIH Y00 I HE Rk

1.2 XK H

1.2.1 MERSHEESLIE KBRS REEHAREREILEICE LA/, SBIRE,
HHCSEHET ], FTIFES R, WERMANE O IFE LA SRR E, W= B 43 BT E I
Y, ENEE S FERSEA 20 mL HEEAIEE R, IR B TREBOKIE Y, Bk sk
FIR BN o REIRTY B ARIVRE G B S min, KM EZS R, BUFIERE, FTHRREET], I8
TIREFFRE Y, FRE,

FUCEIRE PR HEET 40 CTEAMRZEL | mL, HABHEEZKEEREE 50 mL S0 H, 10 000 1/
min &0 5 min, B EERIFAMHEZRS mL, JIANS mLAKFEEE, 245 mL FEEF 5 mL/KiE{RY
HLB Pl AHZCHCIME . H 5 mL 10% B ES KRG M, 8 5 2Rk, i i fe B il il A 7
1 mL/min, F 6 mL H RGN, WCHE M BE M T /WG, 40 CFEREIL T, NI 1 mL B EER
FEEA 1 min, ZAHLRMFLIEIG _EALINE
1.2.2 FREBBHES ARG FBBGE R 9P KRR E RS (1 000 pg/ml), HHERBEZE1.0
pe/mL R EFRE TR, T - 20 CEOGIRAE, WAMRMEER: K A9 — THC — D, NFRFRifE N (1 000 pe/
mL) RS 1. 0 pe/mL BINAR TAER, T — 20 CROLLATE .

2RI . A RIRERERES, $5 “1.2. 17 e, REesai e, M
HOB PRI A ) 0. 01, 0.02, 0.05, 0.10, 0.20, 0.50, 1.0, 2.0, 4.0 wg/mL B FThRiE T/E
IR
1.2.3 GC—MS & SAHEIESM: AiktEh Agilent HP - SMS BAEFE(30 m x 0. 25 mm x 0. 25
pm) 3 BEFECIREE 290 °C; #EFEE 1.0 pL; BEFEF . AomidErEE; 8. 4K; . HERE
1.5 mL/min; FHEFR)F: #4570 °C, 4452 min, LL10 ‘C/min FZ 180 °C, HLL15 C/min F+F 300 °C,
PR%59 min,

FR At B FUEMELR; WERER: 70 eV BRI 310 °C; FMIZIRE: 290 °C; ¥ H
FERWITE): 7.5 ming A7, R4S UM (SIM) , HAFOE FAF AL 1,

A1 OBRAIRRZAI A BRAN £ B 16 ) 2 i) s

Table 1  Retention times and monitoring ions of 9 cannabinoids and A9 — THC — D,

No. Compound Retention Quantitative ion  Qualitative ion
time (min) (mlz) (mlz)
1 Cannabidiol KR — B, CBD) 19. 305 231 246, 174
2 A9-Tetrahydrocannabinol (A9-PUS KR}, A9 — THC) 19. 846 299 314, 231
3 Cannabinol (KJFKE, CBN) 20.213 295 296, 238, 310
4 rel-5-(1, 1-Dimethylheptyl)-2-[ (1R, 3S)-3-hydroxycyclohexyl |phenol (Jiiz-5- 20. 335 215 233, 318
(1, - WG )-2-[ (1R, 38)-3-JR LR T AL ), CP - 47497)
5 N-(1-Amino-3, 3-dimethyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-carbox- 21.245 215 300, 145
amide(N-(1-Z HIFERE-2, 2- F1 DT A ) - 1-Se e ma | mee-3- FRY sz
ADB - PINACA)
6 ( 1-Penlyl-1H-in(l()l-3-yl) (4-meth0xyphenyl) methanone ( [}, 3-3-(4-H 48 JE ¢ 22.671 321 264, 214
FIPSEIE ) M50, RCS — 4)
7 N-(1-Amino-3-methyl-1-oxobutan-2-yl)-1-( cyclohexylmethyl )-1H-indazole-3- 23. 144 241 312, 145
carboxamide (N-( 1-2 I R -2- Y BE T 6 ) - 1- (A 8 i ) s -3 Y e e
AB — CHMINACA)
8 1-(5-Fluoropentyl )-3-(1-naphthoyl)indole ( 1-( 5-55 %3 ) -3- 25.383 127 359, 232
(1-ZEMBESRE)-TH-R3[W , AM —2201)
9 (1-Pentyl-1H-indol-3-yl) (4-ethylnaphthalen-1-yl ) methanone ( [¥3%-3-(4-Z, %- 26. 334 369 214, 312, 352
1-ZE It ) W51k, JWH - 210)
10 (-)-A9-THC-D,(6A, 7, 8, 10A-PUZ-6, 6, 9-=H HE-3-(%I-5, 5, 5-D,)- 19. 829 302 317, 234

6H-"J#JF[B, DINLAG-1-F%, A9 — THC - D,)
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2 @REIHS
2.1 BMBEBERSEEFXBEE

i P WSCEE RN AR JA S0 D7 1 R G R S F A R L TS e 7 5, (AR R 1)
T ZTE 250 ~ 300 °C, Syt KRR R I M fFIAEIRY . 1A iz s AR R RR ), BB <
B, ik TR RS BEAR SR E S . AR SEI IR E I 38 B, IR KRR 51
TR, R R R WO . SIS SRR, AR R AR, TSR i AR
82 dUTREF AR, SIS B
REMSSE 15 g LA R P~ AR O, T Rl — 32
W PR A R R, IS H TR R RS
PR, P T0AS k HA T F00 d F
2.2 |iEFHHRKL

AR SCHERTERN >, KRR 2 AEAR A
SR eI Ay, ARSEE H AT SR PR DB -
17MS 6 AR AR P ) HP — SMS £8, 354300 & 9 Fh
RIRZ PR . S5 5R R, WRp @iy
BT SEEE 9 PR R A 43R4 2, {HER JWH - 210
Fb, Al HP — SMS £a, 5% 43 I 0% 0 1 AR 3 i T
DB —17MS, Pk 5 #1101 8 £ . X vl RE N
SEHIT P - SN @R AR E e TSR PSS
FETEIZ, M AERAE RS AR AP /> BB CBD. A9~ THC and CBN are 0. 1 mg/L. the rest of the targets are 1
e lﬂj, Zlg;gﬁ@ FH HP — 5MS @i%ﬁﬁﬁiﬂﬂ E , mg/L., peak numbers(1—9) were the same as those in Table 1
PR TG & LA 2,

SRS R R AEERE 1 & A AR W
AL ST AR I IR BEAE 250 ~ 310 CF 9 AR RR
S YRR AUE I (WK 3) . T LI,
Bl AR R BRI T, 9 R R R AL S i TH
R FFE . HAE290 ~ 300 CikEl . Fitk—
WIHTR AR BERE LR, £ 290 °CHI300 CHY B
FELEE B St 6 Ik, HLAS HERERS 2 R 1Y
MR, SRR, 290 CHERE IR R g A A A
WHFRUEMRZZ(RSD) A 2. 5% ~ 5. 8%, 300 “CHEREL i
RIS ARE RSD 1. 8% ~ 1%, Aitt, ZARSCI6i%
$E290 CHYERE LR BT A S 554
2.3 RiLFHmMRK

FLE T A9 (SCAN ) g 5 2 1 W (SIMD) B3 T ] B 4047 9 F R R 260 GC — MSHE & . JE
Wik i SCAN J5 3038458 o Fb H AR A S T ik 1, 0 SR S (R B i), 1 SIM J5 X
LS L BB N R B, A BN ~ 3 MUE Y, SRR EREE 1A, ENE
F2~34, BREIRARELEYNEFERELED,
2.4 EMRZEBGERMRL

SHCER Y, ARSI 4y 9 # %2 T HLB, Carb/NH, F GCB/PSA [l AH AL B/ N R BUH S5 1 R
AR . FEFE “1.2. 17 A0SR 23 U RSSO AR I O Feh R RR BRIV, (4% B bR &5 &
Y140, 4 mg/L, ¥IZEWARZIE TS, H 10 mL 50% BRI 6 mL IS — 2R (3 0 1, fRRILL) R,
53 % Carb/NH, . GCB/PSA Fl HLB [ #HZEHUMEE L, SR H ISCR LB R MER SRR, 25581800
4o NEHRIE L, 3 FhRE A AR BRI 53 314 39. 4% ~ 104%. 12. 5% ~ 80. 4% 1 86. 7% ~

3 AR DR T s AR

Fig. 3 Peak areas at different inlet temperatures
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105%. 25 S W HLB /N i) ] i 2851 [ s 2230
100%, £F £ ¥ ARSI A 25K, PRI sk A 5 36 il
HLB /MRS I S0 Tk
2.5 EFRMMFR
GC—MSZrHriy, W THEBRLM 2w, &
SEHVME S & A& I REE R E A, AR
SRR FH B RSEC 1 ) B v i 22485 (Slope A)
25 BB ) ) R 1) B o v it 228 (Slope B)
BEATIRES, FREE ALY (ME) = (Slope B — Slope
A)/Slope A x 100% it FHL TR NAFBL . 4 IMEI < P4 Il A AR RN O R R ZE AL iR

20% 5} k7 55 L sl v W 20% < IMEI < 50% 55 Fig. 4 Extraction efficiencies of different solid phase
|_|_| % 9% }F ﬁﬁ;&r IME| > 50% Hj- ?17 giﬁ)ﬁ‘%l extraction columns for 9 cannabinoids

NP SRR UL 5. MR RS, SMRTEE R
BF, AR SO 4 B AR s th AR 2 i 5L
SRRL, ME Sk 59. 8% ~ 170%, 1 i F bRk €
EI, BN RIS T, ME A - 16.7% ~
75. 0%, P& AB — CHMINACA {/3)@ T 9 5 4
REAh, HARSFORBEEYE T 9T, H5
ARALE YR BB T BT . SR 73— 25 N
FEORON B 52, AR SR HR A 1 3 S5 3 R 1)
Pl AL R T R b AR,
FPIbRIEF O &2 =05, 9 FhORBRZ B i R
(74. 8% ~ 114%) 13 2] W 25 o 3%, ] i 2 A )
2R, 5 BREIEA T 9 Fh KRR 2B FE TR B
2.6 ;h—;;ﬁﬁg& *AHJ'BE lﬁ-‘-E-I:BE Fig. 5 Matrix effects of 9 cannabinoids in burnable incense smoke

AR BT B 9 Fl KRR TR B b AR R bR AR, W AR R e o v B 43 47 0. 01
0.02, 0.05, 0.10, 0.20, 0.50, 1.0, 2.0, 4.0 mg/L ) RIS hREER, HPNFRA9 - THC - D,
T B R BE ) 100. 0 pg/Lo 325 B ARSI S 7 284, LL9 PP RBREE 5 A9 — THC - D, N bR
WEE LA (o) i AAR , LLO FhRERZE 5 A9 — THC — D, NARIIE I AR LA () PN AA AR, 2l brifEth 28,
ARG T RE (L 2) o S5 REM, 9OFPRIREAEO. 01 ~ 4. 0 mg/LTEHI N R R IFHZEIER R, &k
REL(P)IA/NTF0.999 5, LI & T-E 0 bk (S/V) Sk 31 10 B A 7 8 SC5 72 A HE BR (LOD) FllE &
TFRR(LOQ), B Ab&Prks: HBR A E & TR 4 0. 003 ~ 0. 06 mg/LAN0. 01 ~ 0. 2 mg/L., FHHILI7i%
AT LA R R A S T R 2 B A 25K
2 OFMREREMLIETTE . MCRE. RithPR Ko & TR

Table 2 Regression equations, correlation coefficients(r”), limits of detection(LODs) and limits of quantitation (LOQs)

of 9 cannabinoids

Compound Linear range/(mg/L.) Regression equation I LOD/(mg/L) LOQ/(mg/L)
CBD 0.01~0.2 y=0.0253x + 0. 000 2 0.9999 0. 003 0.01
A9 - THC 0.01~0.2 y=0.005 5x + 0. 009 0 0.999 8 0. 003 0.01
CBN 0.01~0.2 y=0.0303x—-0.024 1 0.999 9 0. 003 0.01
CP - 47497 0.1~2.0 y=0.0118x-0.2283 0.999 9 0.03 0.1
ADB - PINACA 0.1~2.0 y=0.0154x-0.279 6 0.999 6 0.03 0.1
RCS-4 0.1~2.0 y=0.007 4x - 0.297 7 0.999 7 0.03 0.1
AB - CHMINACA 0.1~2.0 y=0.0067x—0.103 2 0.999 6 0.03 0.1
AM - 2201 0.2~4.0 y=0.003 1x—0.160 0 0.999 5 0. 06 0.2
JWH -210 0.1~2.0 y=0.0027x-0.1185 0.999 7 0.03 0.1
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2.7 EWERSEMNIRERE
TEA SRR 23 R M SRR TR IIAS T 10 2. 1065 5€ &2 T IR EERY 9 Fh KRR FEbrifkin
SrREAR. . B3 RIIPRIR K, BAAKEIE 6 Ik, THEINER R L RSD(WLAL3) . 34
BRI R H D R 74. 8% ~ 114%, RSD A 1. 6% ~ 9. 1%, FBHIM 7k E RifEif, EREVEL, AEH
JE a0 S BRI A O R R BR AL S ) E B 255K
F3 OMIRREAENT. . W 3AKCE FRIARIEICR FZ RSD(n = 6)

Table 3 Spiked recoveries and relative standard deviations(RSDs) of 9 cannabinoids at three levels(n = 6)

Compound Low concentration Medium concentration High concentration
Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%

CBD 94.9 ~ 108 5.5 92.3~109 6.3 94.3 ~ 100 1.9
A9 - THC 89.6~ 113 9.1 92.6~109 5.4 101 ~ 110 2.9
CBN 89.7~ 107 6.0 95.1~113 7.4 94.5~ 101 2.9
CP —47497 104~ 114 4.0 92.1~106 6.0 97.2~ 101 1.6
ADB - PINACA 93.8~108 5.6 85.3~96.0 4.6 93.1~102 3.8
RCS -4 101 ~ 114 5.0 85.8~95.3 4.1 89.0~94.6 2.6
AB — CHMINACA 88.4~98.5 3.7 81.0~94.0 5.6 85.4~99.3 5.5
AM -2201 91.3~108 6.7 74.8~81.2 6.7 74.8~81.2 2.9
JWH -210 97.9~114 6.2 85.3~94.5 4.1 79.6 ~86. 8 2.9

2.8 LEREmMAH
TEASEH0 BERE ORI G PR RR S AF T, ek st s H AR AT 5 RS AL IR . 3 iy
A2 FhIEEAESLIEA AL, POARAE SRR R SR AL G, TRl M =R i ) 45 2 TR [T LI 6A

6 A RIS (D) B ARG (C) ey T4
Fig. 6 SIM chromatograms of blank Xizang’s joss stick somke(A), burnable incense smoke of add standard(B),
and hemp leaf smoke(C)peak No. 1 —9 were the same as those in Table 1

Ry BE TR SRR, 2 ¢ F R 4 IMFRERAEFN BRI JH )RS5 S
YR EI10 L 1000 pg/mL (1) 9 Fh e B b e Table 4 Test results of burnable incense and hemp leaf smokes
S BANNCE I LR T, SR, o ek
9 Fh R RR AL MIbR G AT ¥ AR, AR CBD 405.7 4.1 7319
TR RN PR RN 1. 3% ~ 4.1%, ¢ o ne
FREL2 g THE ORI Aol , TEMIREXT B I T IRREE cp-47497 132.5 1.3 -

Mo HEANA, KIH CBD. CBNFIA9 - THC 3Fhcpe  APB-PINACA Lo ol -
&, 4RIE4, 6B, CHBIMPRATIASK  sp_cavinacs  214.7 21 -
PR R Rt e R TN N I AM -2201 236.5 2.4 -

JWH - 210 127.4 1.3 —
3 ZE 'L/[’: * . no detected

RSO T AR ARUGC — MS I E AT Mk O R BR R AL SR 73 A 7 ik . SR8, %071k
(R HEB RIS 3 S R A, BRI RN R, vl ] NP JR AR A M =0 O o RBR 3% ) DR R S 1 E P 04T
HABGRASE N E, ATBEAMAE ™ S b AR E TN A 2 H o
SE Lk
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