IV. Separation:

When quantitating chemical compounds it is important to know that the measured
amount is limited to the analyte of interest. In the case of gas chromatography/mass spectroscopy
this means the gas chromatograph method should separate as completely as possible various
components that might be present in the sample. For THC analysis, it would be necessary to
separate the different cannabinoids.

Developing a GC/MS method to separate compounds can be a difficult process. Luckily,
our laboratory had developed a method for qualitatively analyzing a multitude of compounds
including THC. This method was altered in order to shorten the run time and to improve
separation of the cannabinoids in the plant material. The temperature portion of the method was
the only parameter that was altered. It was changed from a ten minute method where the
temperature was ramped from 100°C to 280°C at 70°C/minute to a five minute method where
the temperature is held at 230°C for three and half minutes then ramped to 280°C at 50°C/minute.
This method resulted in good separation between THC and cannabidiol (CBD) the predominant
cannabinoid in industrial hemp samples.

It is known that tetrahydrocannabinolic acid (THC-A) breaks down into A®-
tetrahydrocannabinol (THC) in UV light and at high temperatures (see figure 1). This occurs
through a decarboxylation process. The injection ports of our gas chromatographs are at high
temperature (250°C). We hypothesized that any THC-A present in a plant material sample would
break down into THC when injected on our gas chromatograph instruments.

Figure 1:
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This breakdown is unavoidable in a GC/MS quantitation method and it is necessary to
understand that this methodology would only be capable of quantitating “total THC” (both THC
and THC-A). Different instrumentation such as a liquid chromatograph triple quadrapole mass
spectrometer or a high performance liquid chromatography method would be needed to
distinguish between THC and THC-A. A Cerilliant standard of A’-Tetrahydrocannabinolic acid



(THC-A) was run on our instrumentation and a single peak confirmed by mass spectrometry to
be THC was observed. This result confirmed the hypothesis about the thermal breakdown.

On 2/13/2019 multiple cannabinoid standards were run on a GC/MS (Heisenberg) using
the THC-MS method. This experiment was designed to demonstrate the method’s separation of
different cannabinoids. The standards run were cannabigerol, cannabinol, A® —
tetrahydrocannabinol, A® — tetrahydrocannabinol, cannabichromene, cannabidiol, and a mixture
solution (cannabidiol, tetrahydrocannabinol, and cannabinol). These standards were all in a
concentration of 1 mg/mL. The combined mixture in the study contained all the cannabinoid
standards and the internal standard (Tribenzylamine) in concentrations of 1 mg/mL or 1000
ug/mkL.

Separation Study 2/13/2019

Heisenberg Gumbo

Compound Retention Time Compound Retention Time
Cannabidol 2.879 Cannabidol! 2.639
Cannabichromene 2.928 Cannabichromene 2.681
A% THC 3.444 A% THC 3.158
A° THC 3.622 A° THC 3.331
Cannabigerol 3.975 Cannabigerol 3.769
Cannabinol 4.03 Cannabinol 3.827
Cannabidiol {Mix 3) 2.879 Cannabidiol (Mix 3) 2.638
A’ THC (Mix 3) 3.623 A’ THC (Mix 3) 3.337
Cannabinol (Mix 3) 4.028 Cannabinol (Mix 3) 3.83

Combined Mixture Combined Mixture

Tribenzylamine 2.165 Tribenzylamine 1.97
Cannabidol 2.862 Cannabidol 2.605
Cannabichromene 2.913 Cannabichromene 2.651
A% THC 3.418 A% THC 3.112
A° THC 3.599 £° THC 3.28
Cannabigerol 3.967 Cannabigerol 3.736
Cannabinol 4,014 Cannabinol 3.796

This method separates all the standards used in this study and would be appropriate for
samples from case work that might have multiple cannabinoids present.
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Library Searched : C:\Database\TBI_DRUG.L
Quality : 95
ID - DELTA-9-TETRAHYDROCANNABINOL (THC) ALLTECH LOT 267
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Operator ¢ BTT
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\Delta 8 THC.D
Operator : BTT

Acquired : 13 Feb 2019 13:44 using AcqMethod THC-MS.M
Instrument: Gumbo

Sample Name: Standard

Mis~'afo : Methanol

Via. Jmber: 62

Abundance TIC: Delta 8 THC.D\data.ms
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\Delta 9 THC.D

Operator
Acquired

Instrument :

Abundance

700000

600000

500000

400000

300000
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04

BTT
: 13 Feb 2019 12:26

Gumbo
Sample Name: Standard
Mis~ 'nfo : Methanol
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Delta 9 Tetrahydrocannabinol

using AcqMethod THC-MS.M

TIC: Delta 9 THC.D\data.ms
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Scan 389 (3.346 min): Delta 9 THC.D\data.ms
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File

Operator : BTT

Acquired : 13 Feb 2019 13:13
Instrument :  Gumbo

Sample Name: Standard
Mis~ 'afo : Methanol
Via Imber: 58

Abundance
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:C:\msdchem\1\DATA\2019\BTT\2-13-19\CBG.D

using AcqMethod THC-MS.M

TIC: CBG.D\data.ms
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\CBN.D
Operator :BTT

Acquired : 13 Feb 2019 12:57 using AcgMethod THC-MS.M
Instrument:  Gumbo

Sample Name: Standard

Mis~ 'afo : Methanol

Via  Imber: 56

Abundance TIC: CBN.D\data.ms
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Abundance Scan 472 (3.829 min): CBN.D\data.ms
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\Cerilliant Mix 3.D

Operator
Acquired

:BTT
:13 Feb 2019 13:59  using AcgMethod THC-MS.M
Instrument :

Gumbo

Sample Name: Standard
Mis~ 'afo : Methanol
Via imber: 64

Abundance
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File :C:\msdchem\1\DATAVZ019\BTT\2-13-19\Cerilliant Mix 3.D
Operator : BTT

Acquired : 13 Feb 2019 13:59 using AcgMethod THC-MS.M
Instrument :  Gumbo

Sample Name: Standard

Misr 'afo : Methanol

Via Imber: 64

Abundance TIC: Cerilliant Mix 3.D\data.ms
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\Cerilliant Mix 3.D
Operator :BTT

Acquired : 13 Feb 2019 13:59 using AcgMethod THC-MS.M
Instrument :  Gumbo

Sample Name: Standard

Mis~ tafo : Methanol

Via  imber: 64

Abundance TIC: Cerilliant Mix 3.D\data.ms
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File :C:\msdchem\1\DATA\2019\BTT\2-13-19\Cannabinoid Mix TBI.D

Operator :BTT

Acquired

:13 Feb 2019 14:15
Gumbo

strument :

Sample Name: Standard

Misc Info : Methanol
Vial Number: 66
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TIC: Cannabinoid Mix TBI.D\data.ms

Cannabichromene

3.796

3.73

CBG

Delta 9 THC
2.605
851 3.112
3.280
CBD ||[Delta 8 THC
"Y_T'Y'V_Y'T"r'l"'?_l"'f'TTF'W_\"[ f'l"'ﬁ'"r1“|"7"|’"'|’""r' ‘r"“TrtrT{ =T 1_]'1" 1_I—l'"]—r' N ]

CBN

TTTT T

L LA LA L |

1.80 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480



