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Background GCXxGC-TOFMS Results: Contour Plot Showing Separation GCXGC-TOFMS - Representative Compounds in a CBD Botanical

« The composition of cannabis is very important in determining its utility, potency, of a Variety of Compound Classes Name Formuly RT.) _|simitarty | Mass A(Da) | [Wame Formula | RT.(s) _|Ssimilaity [Mass & (Do)
L. . 2-Heptanone C7H140 3485,1.240s 958 0.00 (-)-Verbenone C10H140 660s,1.482s 919 0.00
an d m ed ICI n al effe Ct|Ve n eSS p-Xylene CsH1o 3545,1.250s 962 0.00 Citronellol C10H200 6665s,1.276s 838 -0.01
f~ L : : : : Masses: TIC N CoH 356's,1.061 968 0.00 3-Decen-1-ol, (2)- C10H200 692's,1.289 919 0.05
 Cannabis is difficult to analyze because of its chemical diversity, but more ._ e 1061 ccen-1-ol, (2 ot 12895
] ] ] . . j - ' | o Heptanal C7H140 3585s,1.233 s 915 0.00 Nonanoic acid CoH1802 694s,1.273 s 898 -0.01
importantly, the wide concentration ranges of its constituents - 2-Pinene Cothe 304513365 966 000 | [Naphthalene, 2-methy- Cute 734518565 875 000
. . . . . . . Camphene CioH1s 4105s,1.150s 964 0.00 Naphthalene, 1-methyl- Ci11H1o0 750s,1.584 s 799 0.00
o
An aIySIS Ofte n req u I reS - A) Ted IO us Sam ple pre paratlo n ] an d B) SpeCIal Ized = (3E)-3-Hexene-2,5-dione CeHsO2 414s,1.553 s 968 0.02 Ylangene CisHa4 796 s,1.216s 922 0.00
(targ eted) | nStru me ntal an alyS|S e o Benzaldehyde C7HsO 420s,1517s 972 0.00 Isocaryophyllene CisHaa 838's,1.270 s 961 0.00
o B-Pinene Cio0H16 4385,1.170 s 956 0.00 trans-a-Bergamotene CisHaa 8445,1.216 s 952 0.00
‘D_ R-Myrcene CioH16 448 s,1.154 s 956 0.00 (E)-B-Famesene CisHaa 8545,1.220s 953 0.00
= n o
O b e CtlveS Octanal CaH160 4585,1.242s 945 N/A a-Humulene Ci5Has 864s,1.292s 961 0.00
7]
. . J . . E © 3-Carene CioH1e 4705s,1.170s 867 0.00 Alloaromadendrene CisHaa 8705s,1.284 s 953 0.00
 Reduce sample manipulation and shorten preparation times =" o Terpinene 000 |[psetinen
. . . . . . ~ trans-3-Caren-2-ol C10H160 4845,1.222 s 882 N/A ?-Cadinene CisHas 906s,1.314 s 955 0.00
* MaXImlze the Informatlon Obtalned per analySIS ;':(. D-Limonene Ci0H16 4885s,1.181s 972 0.00 (E)-a-Bisabolene CisHaa 9205s,1.260s 953 0.00
 Implement the use of GC-TOFMS and GCxGC-TOFMS to effectively profile € 2-Thujene Coths 490511995 895 000 ||selina-37(11)-giene Cistaa  9285,13235 869 000
. | = Benzenemethanol C7HsO 492s,1.523 s 941 0.00 a-Calacorene CisH20 9285s,1.414 s 881 0.00
Can n abIS Sam p eS B-Ocimene Ci0H16 5025s,1.176s 958 0.00 2-Ethyl-3-methylnaphthalene Ci3Hia 932s,1.556s 892 0.00
Sam p I e EXtraCti O n p-Cresol C7HsO 508 s,1.454 s 830 0.00 a-Bisabolol C15H260 1022 s,1.357 s 933 0.01
Benzene, 2-ethyl-1,4-dimethyl- Cio0Ha4 5165s,1.247 s 825 0.00 Anthracene CiaH10 1096's,1.860 s 913 0.00
(.Q o-Xylene, 4-ethyl- Cio0Haa 542s,1.272 s 926 0.00 m-Camphorene Ca0H32 11885s,1.273 s 870 0.00
. (@]
2 2 L f | t 400 900 1400 1900 Fenchone C10H160 546s,1.321s 876 0.00 p-Camphorene Ca0H32 1208 s,1.293 s 894 0.00
) m O SO Ve n in_5ms Gom Nonanal CoH180 556s,1.245 s 918 N/A Bromofos CgHgBrCl,03PS 12385,1.721s 875 0.02
(e g C H C| M eo H or Eto H) Benzene, 1-ethyl-2,3-dimethyl- C1oH14 5625,1307s 921 0.00 Cannabichromene C21H3002  14185,1.587s 920 0.07
. ’ 3’ . ’ . Phenylethyl Alcohol CgH100 568s,1.547 s 862 0.00 Hexadecanal C16H320 1434s5,1.238 s 934 N/A
3) Sonicate (5 m|n) and filter GC% GCXG C_TOFMS _ More th an 2X MOre Compounds CO nfldently Identlfled Benzene, 1,2,34-tetramethyl- CioH1s 5725,12945s 892 0.00 Behenic alcohol Ca2HasO  14645,1238s 920 N/A
Terpinen-4-ol C10H180 628s,1.312s 866 0.00 Delta 9-THC C21H3002 14705s,1.694 s 931 0.02
309 - A) GC-TOFMS Selina-3,7(11)-diene Naphthalene CioHs 6385s,1.571s 969 0.00 Cannabigerol C21H320: 1512s,1.584 s 939 0.02
= _ i g - <— a-Calacorene GC-TOFMS a-Terpineol C10H150 6405,1340s 953 -0.03 ?-Tocopherol CasHasO2  17245,1.816s 831 0.04
= - —e ) i Decanal C10H200 6485,1.262s 723 N/A R-Amyrin C30Hs00 1964s,1.256s 894 0.05
CBD oils & Botanicals Medical Marijauana Recreation Marijauana 269 - i Name Formula R.T.(s) Similarity | Myrtenal C10H140 648s,1.445s 890 0.00 a-Amyrin C30Hs00 2008s,1.655s 899 0.03
. . - == Decanal CuotxO |NotFound | ]
s m sk w m
Analytical Instrumentation and Acquisition Parameters les Myrtenal CofuO 648 745 |=— o T®% o) GCXGC-TOFMS Peak True o 1% ) GOXGO-TOFMS Peak True
i L Selina-3,7(11)-diene  CicHyy, 929 805 %00 4 %00 -
Gas Chromatograph LECO GCxGC (Thermal), in 7890 and L-PAL 3 Autosampler 0 == | | e | | | oCalacorene C1shan 0 578 e R \OM\ 20 %
— . Time (s) 400 600 800 1000 1200 1400 1600 1800 2000 700 A S e 700
Injection 1 pL, Split 25:1 (250 °C) w0 w-Bisabolol 0 | p-Camphorene
Carrier Gas He @ 1.0 mL/min, Constant Flow Masses: TIC C) Surface Plot 23 | = Mo MA 0.01 Da zzz | MA 0.00 Da
Columns (15t Dimension) Rxi-5 MS, 30 m x 0.25 mm i.d. x 0.25 um (Restek, Bellefonte, PA, USA) 0 Y | R w = g 300 1 N+e
(2nd Dimension) Rxi-17 Sil MS 0.6 m x 0.25 mm i.d. x 0.25 um (Restek, Bellefonte, PA, USA 200 A y Hg 8¢ 200 3 %N 8 9
100 - YT 8 100 58 & N
. - o~ o . - | l \ V auaa Y ¥ 8
Temperature Program 40 °C (5 min), ramped }O C/m':‘ fo 30(.) C (2 rrnn) £ GCXGC-TOFMS . ’ e . _' . ; | . ’ e R | | |
Secondary oven maintained +5 °C relative to primary oven © JLibrary Hit - Similarity: 933 - Library: replib - a-Bisabolol, Abundance |Library Hit - Similarity: 894 - Library: mainlib - p-Camphorene, Abundance
= Name R.T. (s) Similarity 109 3
Modulation 2s with temperature maintained +15 °C relative to secondary oven € © Decanal 648 s 1.262 s 793 |e=— 1000 7 % B)933/1000 1000 7 D) 894/1000
= 2 %00 - 900 A
n 3
Mass Spectrometer LECO Pegasus BT 4D = Myrtenal 648s,1.445s 890 |e 800 - 800 -
lon Source Temperature 250 °C Z I Selina-3,7(11)-diene 928s,1.323s 869 700 7 700 1
lonization Mode El AE a-Calacorene 928s,1.414s 881 zzz | :zz | .
Pegasus® BT 4D Mass Range (m/z) 45-600 ‘Column Bleec 400 - : 400 -
Acquisition Rate 10 spectra/s (1D); 200 spectra/s (2D) 007 v 007 o | o .
200 - 200 - o I I - O ~
400 900 1400 1900 100 - 2 w0 4% [28pm8 T &S
n ™ ™ m RXi-sms 30m 0 _ " ||. ‘I . \|/ III | I I I 0 _ " I.‘hI ||||. '\I_/: \ll/. IIu n ‘I. l\l./ ‘I | I |
GC-TOFMS Results: Cannabinoids in a CBD Botanical

o | 706 A) GC-TOFMS Peak True o | 70 (C) GCxGC-TOFMS Peak True Figure 3. De_convol_uted and NIST library mass spectra for a-bisabolol (A, B) and p-camphorene
oo | A) Peak True 231.12 zgg.lé - oo | o oo | . (C, D) obtained using GCxGC .
w | ASTHC v o | o | Summary
T 700 - 9 MA -0.01 Da 600 1 Z 600 1 . . . . .
Name Formula  R.T.(s) Mass Delta (Da) Similarity o 00 - Myrtenal 00 - g myrtenal * Simple liquid extraction methods can be used to prepare cannabis products for
Cannabidivarol C19H,605 1342 0.01 882 500 - 400 I . w0 4 & MA 0.00 Da anal SiS b as Chromato ra h techni ues
Cannabidiol C,H30, 1445 0.07 905 400 | zzz IR 2 233 1, 8 s, & M* y YJ grapny g -
Delta 8-THC CyHi0, 1483 0.01 837 N o B 5 a7 MT? w0 4P B R « Comprehensive profiing of cannabis is an attractive alternative to targeted,
Delta 9-THC CuHy0, 1491 -0.01 928 || S L A ‘ N [ '
2502 . 100 7 |Library Hi S'l'l ity: 745 - Lib l : Wit . 1 MI IAI;und | |Library Hi S'l'l ity: 890 - Lib l : Wit . 1 MI IAI;und | |-based methOdS
Cannabigerol C21H3202 1510 001 900 . | v ibrary Hit - |m|ar|ty.Ch - Library: mainl - Myrtenal, ance ibrary Hit - |m|ar|ty.Ch - Library: mainl - Myrtenal, ance pane .
Cannabinol Caibze0; | 1522 0.01 902 e e Taoe T e - | B) 74511000 - | D) 89011000 « Compound identification through increased chromatographic resolution and high
bich 1000 7 1 5 800 - 5
—Annapromene “uiah | DR WA 2 o ] ) ) o - : o - : performance mass spectrometry (GCxGC-TOFMS) leads to far more compounds
00 T 7 0 - 0 - confidently identified.
. . . o 600 1 < o - o -  |dentification was accomplished using a combination of MS database searches
Figure 1. List of representative cannabinoids with Peak 500 - ™ 300 1 300 1 - :
True (deconvoluted) and NIST library spectra for Delta 400 00 8 S SR B 0 1 8 % o Hg . and mass A calculations.
9-THC (A, B). ] oo L My *EL L hre
M/Z 60 80 100 120 140 160 180 200 220 240 M/Z 60 80 100 120 140 160 180 200 220 240
0 "z P P . : 300' P Figure 2. GC (A) vs GCxGC (C) deconvoluted and Wiley library mass spectra (B, D) for myrtenal.
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