Cannabis Potency analysis by GC-MS
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INTRODUCTION

Hemp and marijuana are becoming more popular because of legalization in multiple countries. The
increase of this market also increases the offer of products that contain very different levels of
cannabinoids than the content described on the label. Therefore, as quality control it is important to
monitor the level of cannabinoids.

This application focusses on the analysis of potency using the GC-MS. SCION Instruments has an
extended portfolio including potency analysis with an FID (AN091, 92, 93 and 130), terpene analysis
(AN133 and 136) and Residual solvents analysis (AN139).

This application is applicable on the SCION Instruments 4X6 in combination with the SCION single
quad (SQ). But the analysis was performed on the SCION Instruments 8X00 GC series with the new
8700 SQ mass spectrophotometer
shown in figure 1.

Figure 1. SCION Instruments 8X00 GC
with SQ-MS.
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EXPERIMENTAL

This analysis can be implemented on the 8300-
GC and the 8500-GC platform. The analysis was
performed on the SCION Instruments 8500-GC
analyser equipped with SQ MS and SCION
8400PRO autosampler.

The analysis of these components can be done
using a GC with a FID detector, but it is also
possible to use a Mass Spectrometer (MS) like
described in this application note.).

The focus of this method lies on six components
(see table 1): CBC, CBD, A8-THC, A9-THC, CBG
and CBN. Unfortunately, CBDV, CBGA, THC-A
and CBDA cannot be detected without extra
sample preparation due to decarboxylation
caused by the heat of the injector.
Decarboxylation is the removal of a carboxyl
group releasing carbon dioxide. CBDV
decarboxylates to CBD, CBGA to CBG, THC-A to
THC and CBDA to CBD.

A different detection method is HPLC, in this
case it is also possible to detect THC-A, CBDA,
CBDV and CBGA without extra steps.

Table 1. Potency components.

Component Comment

CBC (Cannabichromene)
CBD (Cannabidiol)

A8-THC
(A8-tetrahydrocannabinol)

NA9-THC
(A9-tetrahydrocannabinol)

CBG (Cannabigerol)
CBN (Cannabinol)

Not detectable by GC
unless the sample is
derivatised.

Not detectable by GC
unless the sample is
derivatised.

Not detectable by GC
unless the sample is
derivatised.

Not detectable by GC
unless the sample is
derivatised.

CBDV ( Cannabidivarin)

CBGA (Cannabigerolic acid)

THC-A (A9-
tetrahydrocannabiolic acid)

CBDA (Cannabiolic acid)

Table 2. Instrumentation operating conditions.

Injector Splitless 10:1, 275 °C

Column 35-MS

Oven Program 150°C, 25°C/min to 310°C

Carrier Helium, 0.75 ml/min
Autosampler 8400
Software MS work station

MS transfer line

250°C
temperature
lon source 200°C
temperature
lonization mode El
Scan start 0.5
Scan mode Full Scan

Using the potency analyses it is possible to
identify and measure their concentration as an
indication of the strength of the product. There
are over 500 chemical compounds in Cannabis,
the most tested cannabinoids are discussed in
this application note.

Consumer hemp generally comes in the form of
hemp oil which is used for medical purposes
while marijuana is often smoked. Keep in mind
that both samples need different sample
preparation before analysis due to the difference
in sample matrixes.

Cannabis oil only needs to be diluted with
methanol, for the medical marijuana a bit more
preparation is necessary.

In order to extract the potency from the medical
marijuana, it had to be dried for 2 hours, after
that it had to be grinded. 30 ml of methanol was
added and placed in an ultrasonic bath for 30
minutes. Evaporate to dryness, reconstitute in
methanol.

The Quality Control (QC) sample was made from
20 pg/ml for all components.




Cannabis Potency analysis by GC-MS

CBC

CBD

Quan: 231.0 ((+) 100.0:4500) Sample Spectrum for Scan. 380 RT. 5.150 min. Quan: 231.0 (=) 100.0:4500) Samplo Spectrum for Scan 307 RT. 5,184 min.
504 n IBP 231 (4.058e+7=100%) 80014 xms 504 BP 231 (4.773e+7=100%) 80014 xms
100% 281 R 100% 2B1 R
4.05Be+7 4.7TBe+T
5% R 75% g
50%~ B 50%— 4
174 121 282
404 4 25%] 8.516e+6 i 404 q 25%] 5ol e 77Tbet6 g
0% N 0% abeo a1l I
160 260 3’5[] 460 1’50 260 360 460
miz miz
Reference Spectrum for CBC Reference Spectrum for CBD
304 4 Scan: 1 RT: 0.000 min 304 Scan: 1 RT: 0.000 min
100% 281 R 100% 281 1
9 9
" 75% e a 75% E
Q Q
= 50% g = 50%- g
4 174 2p2 2p2
20 25% 41 190 1p1 E 207 250 43 121 174 TEE gy E
113 116
56 77 66
0%t ottt 1 Tl i
160 260 36[] 460 1[’]0 260 360 460
S miz St miz
IRaw Sample Spectrum for Scan: 389 RT: 5.150 IRaw Sample Spectrum for Scan: 397 RT: 5.184
104 B b BP 231 (4.756e+7=100%) 80014 xms 104 & b BP 231 (5.528e+7=100%) 80014.xms
100% 281 R 100% 281 R
4.75pe+7 5.52Be+7
75% B 75% B
| 50%~ — 50%- B
3 174 4
| 25%- 9.738e+6 g 25%- 121 9.0 2+6 1
5.606e+6 <
o o | .
48 50 52 s ] 100 280 3bo o 4l sl s B 160 280 3bo b0
minutes miz minutes miz
Quan . 2310 ((+) 100.0:450.0) Sample Spectrum for Scan: 450 R 5.448 min Quan ; 299.0 ((+) 100.0:450.0) ] Sample Spectrum for Scan: 485 RT: 5.559 min
504 i BP 231 (1.329e+7=100%) 80014 xms BP 299 (1.180e+7=100%) 80014 .xms
100%-] 251 4 100%- B B
1.32e+7 1.180e+7
75% B 75%- e
50%~ 258 50% P —
10.0+
40 1 259 107 dBeges 2% 17006 [lg i b
1.213e+6 -Oroe
o Fyesn I | \ L o Ahhiadiud I
160 200 3bo ado 1bo 280 b0 abo
miz miz
Reference Specirum for 8-THC 75 | Reference Spectum Tor S-THC
30+ — Scan: 1 RT: 0.000 min. - Scan: 1 RT: 0.000 min
100%-] 257 g 100% 231 2p9 3
" 9 . 789
a 75%- 4 1 75%] ot E
= 50%| 258 318 B = 50%1 44 479 g
20 ] “ 193 | 317 5.0 276 91 174 2 315
25% yon g; 190 T I 4 25%— I 191 158 HF‘ 186 g
Lt 2 ot Ll ol I
160 280 abo ado s El 100 200 ado alo
mfz miz
Raw Sample Spectrum for Scan. 450 RT. 5.448 25 ks ed ] Raw Sample Spectrum Tor Scan 485 RT. 5550
10 & b BP 231 (1.348e+7=100%) 80014.xms S BP 299 (1.185e+7=100%) 80014 xms
100% 2 A 100%- 289 A
1.34Be+7 1.185e+7
75% 8 75% i
50%- 258 j\/L A 50%- 25 g
04 90Ge+6 0.04 115 75b+
25%- o7 25% 1.742e+6 T
v e (I N Aol
5'1 5‘,3 5!5 5'7 N T 160 260 Sﬁﬂ 460 5!2 5‘4 SIS 5'5 N T 1'50 260 360 460
minutes m/z minutes miz
Quan ; 193.0 ((+) 100.0-450.0) Sample Spectrum for Scan. 505 RT. 5,643 min. T Quan: 2950 ((+) 100.0:450.0) ] Samplo Spectrum for Scan: 540 RT. 5.702 min.
BP 193 (4.450e+6=100%) 80014 .xms IBP 295 (1.602e+7=100%) 80014 xms
100% 193 B 100% 285 A
4.45De+6 1.602e+7
75% - 75% -
10.04 B
50%-{ 4 50% ]
e 3 i 2o
e 0, 3.666e+6
25%] do1 g?um 1 25%- e B
o sl b o o L
160 260 360 460 160 1%0 260 Zéﬁ 360 Béﬂ 460 4#0
7.5 miz Fi
Reference Spectrum for CBG 304 A Reference Spectrum for CBN
Scan: 1 RT: 0.000 min. Scan: 1 RT: 0.000 min
100% 183 A 100%-] 705 B
9 9
9 75%- 1 9 75% —
Q o
= 50% 44 231 1 = 50%- g
261 128 &7 204 B 2p8
25% 202 316 B 25% 238 5b7 4
I 117 141
0 Ao I| 1 t 0 t I
180 200 30 do | s £ 1o do 2o 2o sbo sl ado 4f
Raw Sample Specitrum for Scan 505 RT. 5.643 o d ] [Raw Sample Specirum for Scan 540 RT- 5,752
BP 193 (4.679+6=100%) 80014.xms BY ES BP 295 (1.612¢+7=100%) 80014 xms
100% 193 b 100% 295 1
4.67Pe+6 161Re+7
75% 1 75% i
50%- . 1 [ 50%- be 4
N 1.167e+6 3 N
25%- J EHQZFTE‘M 1 | 259 3.689e+6 1
. bbb o e
T T T T T T T T
513 55 517 e 180 280 3o abo 514 ) sl g0 ep o 180 2o 2bo abo ko «do o

Figure 2. Target compound example peaks.
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RESULTS

.. . Potency calibration curves I
The precision of the method was obtained by 6007 .2 R = 09998
seven consecutive injections containing 20 pg/ 8.0E407 T e
ml of each component. It was shown that the 7.06407 W 8 R09s

6.0E+07

RSD for the components all lie below 2.0 %.
which is an excellent result for this method. The

8-THC

5.0E+07 R? =0.9996

AREA

4.0E+07

repeatability of each component can be found in . B
table 3. 2.0E407
® CBG
1.0E+07
All the chromatographic peaks were identified 006400 F=0999
with the NIST library. Figure 2 shows examples 0 20 . 60 80 100 @ cen

ug/ml R?=0.9991

of these target peaks from a 20 pg/ml standard

o ] Figure 2. Calibration curves of the potency standards.
containing a mix of all the components.

The calibration curves for the potency standards
were prepared between 1 to 100 pg/ml. All the Table 3. Results of different potency components
potency components had a correlation (R?)
greater than 0.999 which is perfect for this

) LOD LOQ QC Rep Sample

application. Figure 2 shows the calibration R pg/ml pg/ml pg/ml % %
curves for all the components. From the linearity

the limit of detection (LOD) and Ilimit of CBD 0.9994 1.8 54 19.7 1.7 9.6
quantitation (LOQ) were calculated. The QC CBC 0.9995 1.5 45 201 14 0.52

control sample was analysed using multiple A8-THC 0.9996 1.2 35 200 12 0.17
injections, the average concentration are shown A9-THC 0.9994 1.5 47 192 1.8 0.32
in table 3 together with the LOD and LOQ. CBG 0.9994 23 69 190 1.7 0.20

The medical marijuana did not come with an CBN 0.9991 2.0 62 200 18 004

index stating it's content. Analysis confirmed a
greater amount of CBD in comparison to 9-THC ~ Although the method developed is well suited for
(table 3), concluding that this is indeed medical ~Potency analysis it is confirmed that one of the

marijuana. disadvantages of this method is that the acidic form
of the potency components is converted in the hot

The SCION 8X00-GC analyser equipped with a  Although the 4X6-GC in combination with the
split/spitless injector, Scion Instruments column,  SCION SQ is not shown in this application note it is
SQ-MS and 8400PRO autosampler is perfectly possible to perform this analysis on the SCION

capable of potency analyses in a qualitative and  Instruments 4X6 GC series in combination with the
quantitative way. SQ.
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