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Introduction

Recent legalization of cannabis, in some US states,
has led to the promotion of cannabidiols (CBDs) as a
supplement for various ailments. CBDs are usually
extracted from the flowers and buds of cannabis or
hemp, without the intoxicating or psychoactive
chemical tetrahydrocannabinol (THC). Many of the
implied benefits: reducing anxiety, anti-inflammatory,
anti-depressant and sleep-aid, have been extensively
tested only in animal trials. Over $14.4 billion was
spent on pet supplies/OTC medicine and pet owners
are looking for natural alternatives. Many pet owners
are supplementing their pet's diet with products
derived from legal hemp extractions. Due to the
differences in extraction techniques and phenotypical
difference between hemp strains, an untargeted
chemical analysis approach is needed to know the
composition of the oil supplements.

The data presented in this poster illustrates the
analytical capability of an accurate mass high
resolution GC/Q-TOF with low energy El and chemical
ionization functionality (Figure 1) to help with
unknown compound detection and increased
identification confidence to provide detailed
information on specific CBD extracts.

Figure 1: Agilent 7250 GC/Q-TOF

For Research Use Only. Not for use in diagnostic procedures.

Experimental

Sample Preparation:

Six commercially available CBD oil pet supplements
were obtained for this analysis. Five replicate
samples, for each individual oil, was provided for a
statistical significant analysis approach. The oils
were diluted 500x in dichloromethane, d-PAHs were
spiked, at 400pg uL™, to provide an internal standard
for normalization. In addition to the samples, a n-
alkane standard was injected to provide retention
indices information for a higher degree of
confirmation to supplement the library hit result of the
unknown identification workflow. The sample injection
sequence was randomized with 27 blank DCM vials,
and four pooled samples used as QCs.

Analytical conditions for the GC/Q-TOF platform are
listed in Table 1

Low eV Optimization:

A survey of multiple eV settings was acquired, then
reviewed to determine the amount of spectral tilt
necessary for high confidence in the detection of
molecular ions.

Software:

All-data analysis was performed with the MassHunter
Suite. This included MassHunter Qualitative Analysis
B08, MassHunter Quantitative Analysis B0S,
MassHunter Unknowns Analysis, and Mass Profiler
Professional

Table 1. Agilent 7250 GC/Q-TOF; 7890B GC
Parameters?

GC and MS Conditions:
Column 2x DB-35ms Ul, 15 m, 0.25 mm
ID, 0.25 pm film; purged union

Injection volume and liner [AVIN Single-taper

w/wool Ultra Inert
Split 10:7 split
Inlet temperature 280 °C

Oven temperature 60 °C for 1.5 min
program 30 °C/minto 180 °C
15°C/minto 255 °C

10 °C/min to 320 °C; hold
6.5min

Helium Col 1-1.2. mL min
Col 2 = 1.4mL min” const. flow

300 °C

300°C

Quadrupole temperature [EIIN®
Spectral range 4510 650 m/z

Nl T NS {e s R e-1CIll 5 Hz, both centroid and profile
Electron Energy 70eVand 14 eV

Emission S5uA and 0.8uA, respectively




Results and Discussion

8 Aglent MassHunter Unknarns Analyss - Dog Trests usf - & x
Fle 8 View Anshee Mehod Report Tool: Help

P03 bl (43 (9 O (D AnalymAl | AN Targeh Non-Target [Hit| Nonbit Mamual Componants 858 |[BastFin | Blank Subtracted |22 Jo+]
Samcies - 0 X [Chromsoan

o
S e T | ]
o1 v sz [eAL v 0 PR uffe ||E 07 : ® 3 H B . P 2 _ _ 3
EET e TR | w| | 104 [soruie | S I I s F : £ g - w z ] i
R RREE T I 74 | Sample s £ ¥ g = = - s T B FsEe =
1= oz 4 E] Z: £ E £E2E %
R ) w R 2 S i R z 28 - 5 H £ i
DO 70 04 DCH_ 70wt B o = : § L ER z 2 E ] £ B
= 2 z z E : =
: : I B 1T S OV O | gl [V SN S & S
'nt 3000 4000 5000 8 7000 B000 9000 10000 11000 12000 13000 14000 15000 15000  17.000 |ED(0 19000 20000 21000 22000 23000
Conooret . i . I Acquisticn Time (minl
B
14001 etaare e e
[Companen: &5 ¥
e [T % i vcoo: w2 SUFEMass Spectrum X
14,2064 15 Dbrackeancel 56785, | 888 C21HI003 e (|5 05 e
14290 DELTAH eticaeubina | 854 C2163002 s [ 06 8o
e 144 Caratigent | cawomn w04 pres |
= 145558 Heptacosane 573 cowes s o IR (NPT | e b A l
= 148718 | Prpmaite, ke | 03 [C1000 o LN IN T T TR S T T T T R Y Y T R R
167141 |1 Bensermdcatantc act b | §35 CataE08 29867 Mt Chaige {V2)
14801 S s v wme|leS:) NIST Spectrum =
143732 |2 hdacene 1 7kone, 21564e..| €38 C21K2802 ez ||5 os ma
. . 150655 |Ocaconane, oo | swcmsn a6, o e me
. —— + o v a0
Figure 2: Each sample had a different color e i | st o | e o mene m wews me weememeomemeoms mo | T T | .
: T (T w BT = S A A = E R R & & I
. . . . . L > TA0GT-14 114 min_61 scans) 281_70eV_02 0
= Pl v
andad VISCOSItY, o an appearea very simiiar. — i Raw Spectrum
! o < Mem Deta Debs Fomua. Unque. N 0 s N42243
iz mlal. L 04, 2421200 271 1684
106 [+E1TIC Scan Frag=70.0v DCM_70ev_01.0 mum| o 1ejoisnsz 2 02 s wea S R R e T = T T T | ‘,
! B PR S R S S "R R " TR "R "R "R R R R R T T A i Tk % bk
7 DCM Bl k mum mum| e 007 |CreHnsaz =] Mass-ho-Charge miz)|
. an mowe s e oz|cmar [ fr— e — e
. BB vvew] o oslosen a | R e
mine| mim|  as a8 [CreHzs02 = 2 xige. ] |2 woe °. o
. man| mas|  on) 163 cannzoz =] 1 25 J
3. 002043 N ?
5 vaze| ume o |cws = .
N5.2278 :
s ! )
— . - -
4107 [+E1TIC Sean Frag=70.0V Alcanes_700v_010 = T T
; ! Acquisition Time (in) on
09

| Alkanes Figure 6: SureMass feature finding and NIST17 library

: match for dronabinol.

(2T [ N Y N I W N Y T S W T Y VO B {

N [\ chromatogram Resuits (zoomed) t3
x107 [ +E1 TIC Scan Frag=70.0V Pooled_70eV_01.0 vet QEY ¥ A OC 7 v BEAKLE K% KB L S M

Pooled ‘

: b N\J\J MJ‘J
\ ;,Emcwmv;mmm oo o . VAR | P W
; N

S 35 4 45 5 55 & 65 7 75 & 85 6 95 10 165 11 115 12 135 13 135 14 145 15 185 16 165 17 175 18 185 1o 185 20 205 21 215 22 235 23 112 11e 16 118 122 124 126 128 138
Counts vs. Acquisition Time (min)

Location of
spectrum

um: vs. l’mu\smun Twmﬂ (rmn)

Figure 3: RTICs for the blank, n-alkane standard, pooled mﬂm‘ x

QC and,l sa |e( ) 2ot QEY Y %A OC 4 -0 WED %%GHE B = I
x108
mple (A). fow  70ev
B Agient MassHunber Unknowns Analysis - Dog Trests.ust - a x 15 710854
-
Dbl 49 (Ansymeal | Al Tuger Nom Tugee [Fi] oot bimn Componeres 858 [Betie|Bank Srracres ] 51011
T .
e Fetioe  Copwwtn W SN T © !"'5“; 281_708V_020 N _ N ' | TR 141.1641 1691954 2311385
oar_owv 0z AL Ve, as| s o ||E H 3 H o I il A 1l i N ! 197.2268 253.2894 2871647 309.3518 3512323 3794302
CESTEE w m s | 5 : 1 B o
S — L B - e 14eV
CH_7e\ 06| D0_7ew_ n % o 2 é 3 % n; g0t
ad Ld N E b 57.0700
— =
e i e e
16,6245 ZHemadecen 1ol 7 11 15%m| 15| Coaznn =0 !C u e S 0 ' 1 I ‘ 1@1953 197.2265 o prp— Jp— P o e ﬁfﬂa}
e e v e e |3 SiireMass Spectrum s ol R R Y O U T s T s Y
137739 ganena Stosesd 965 (29500 ToesmE © 06 Parm 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300 310 320 320 340 350 360 370 380 290 400 410 420 430 440 450 460 470
r o e s Counts vs. Mass-to-Charge (miz)
i e e | w3{caeT || % T il 4 . s L e T D . TR E RS TR L . . . . .
i moe | e R R S R R R R R R A R R R F A R R RS AR :
e R Figure 7: 14eV prowded molecular ion information for the
S s |UNIST Spectrum . . . .
21028 Lanceta-3 34 den-30l. CHEET) BT " -
e e | I I [ .| correct identification of a hydrocarbon. The 70eV library
214521 GeanT2en 3ol acsate (Gbe. | 308 CI3EZ2 Tsame ;I I Ll Il AL 7 ||| “i‘;‘ III k Tk 4 Ao 4 g': ‘Wk T 1;@ km;z o o 3;m‘ ma T sénmtk- I Tm&- .:de i .
— =2 match hept (C,5H<¢) but the compound
S
— m ; ﬁawspectmm atcn was neptacosane (Ly;MHgg) DU e CO ounais
B L hm B b PRI e o i e — g h . C H
£ EE ,
mm| sws]un] 124 jcam ] ;: H\ mum‘\u w‘s‘lm’ L ‘ i |\ P ), KT I e f) ?H\m 1T il i ey, entrlacontane 31 64 .
lmen) 2wl a0 i ulad =] & o o o e b o A9 200 o o Mo 2o Ao 2 2k Ao W o m b Mo do M 3k do 2 b 0 o 4b w0 b
st e ool 08 | ci0us =R —= -7 /\ Chromatogram Results (zoomed) x
| s on| v o E] 2ot QEW ¥ GM4 OC 7 - MIALS %% %BE & =M -5
eain|  wwm 0| [EE =] €07
W031797| MM 03z 156 C15HZ oa
mzn | aems ow o cs =] 225 7oev
36| [ 2
pe 175

15

Figure 4: SureMass feature fmdmg Wlth NIST17 library Aol Lok
search for identification. The formula from the NIST entry ™ 14eV e

is used for accurate mass and fragment confirmation.
?:‘a:-.:'-;.-;::“:m‘kdﬂf." -l A O S (e % N R M = Minues =) o . A A A ,‘A’L

18

15 55 6 65 7 75 & 85 5 95 10 105 T 15 12 126 13 135 14 45 15 165 16 165 17 175 18 185 19 185 20 205 21 215 2 25 2
b e Counts vs. Acquisition Time (min)

2

h i Results: = Scan (1t 13474-13486 min) Sub | /A Chromatogram Results (zeomed) |

o8

ui 1l MS Spectrum Results (zoomed) x
02

26t QAW ¥ %400 4 -1 MIEE B%%E b = I

7 Location of 108
; 1 4ev spectrum 25 70ev e 1253
0s N
oe s
0s
2
0z
o 15
F 75§ @5 § =5 s E M T 1 1740675
. sehiatatn i o 05 10561 1211008 1931223 2461614
|15 Spectrum mertincation nes i SeAR P A5 i 508 | A, reomatagram Resuts zoomad o TIomE i 10age%t | Tosgsrs g 1600003 | o AL 171m L | e onges e memw  eze
= S 0 : - ! 2
Z <106 Tt Ve0iomt T e fomis ¥ eioroe e mt Yo foee V80 5o ¥ D03 7 0 mOn ¥ -8 scees MG 72 Mo ¥ = s DG ¥ O T
e AEW Y RADC 4 - A WD BB N b = S o G we Gwme M. namewe e 0w as e e e
w103 14eV i e N oA i et M T ol e 6 2311381
;7Oev 2az0m 12 P o e cimocs 1z
1
4 08 R 3142238
3 ¥ L [C21 H20 O
. 831641 200 1757 08, 3275 ! =
1 s108a ssoess TIR00S7 1333013 147 1170 1611328 | nezes s a2 ey v ™ 2451616
-
PO oY N TV M PR 1 1 TR PR L o P, R
3 0z 108.0333 207.1381
e ol _oromn_ezosm  siossr  ssossr [ || 170597 1520832 1850883 180.1146 n 214 | | RIS 71y oppqops 2992005 |
4ev EREES % 0 o 10 130 10 1% @80 0 180 130 210 20 20 20 20 zo 20 20 a0 30 3 3

Counts vs. Mass-t tw-CharQ= (miz)

Figure 8: Sample 3 had one of the h|gher amounts of

20
o vn e Crarpe i)

Flgure 3 Cofnpanson of 70eV and 146\/ for o Amyrm vvlth cannabindiol, 14eV provided enhanced molecular ion and
elemental composition calculation accurate elemental composition calculations.




Results and Discussion
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Figure 9: PCA plot A (left) performed for QC of the samples-.m

PCA plot B (right) produced from a Oneway ANOVA and a
2.0 fold change, 30% of the variance is explained by
component 1.
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Figure 10: Unsupervised hierarchal clustering; 152/843
Entities. QC = Filter by Flags & Frequency; ANOVA (p<0.05),
Fold-Change >= 2
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Figure 11: Dronabinol (psychoactive isomer of A%-THC)
amount differences between samples. A) box and
whisker plot showing variations between samples when
baselining to the mean of samples. B) Raw intensities for
Dronabinol.

Table 2: Low eV relative results for CBD content between
samples do not correlate to labelled amounts.
*manufacture did not disclose CBD amount.

CBD (mgmL™) Average Peak Area % Relative Ratio
(n=2)

1 16296765

2 None provided* 67816499 100
3 1.0 7280377 11
4 6.7 5936324 9
5 3.3 2610632 4
6 8.8 6014898 9

The Purged Ultimate Union between the columns allowed
for quick and efficient backflushing to provide consistent
retention times even in heavy matrix with over 230
injections. Consistent retention times was a requirement
due to the differential analysis and the alignment of the
features throughout the sequence of samples and
replicates. Identified chemotypes included: fatty acids,
fatty acid esters, di and triglycerides, tocopherols,
fragrances, essential oils, sterols, and steroids. a,3-amyrin
(figure 4&5) have been shown to work as an anti-
inflammatory by activating the cannabinoid receptors
CB1 and CB2'. Dronabinol, a psychoactive compound
extracted from the resin of Cannabis was found at a
significant level in one of the extracts. Of the six extracts
analyzed, only one exhibited a significant amount of
cannabidiol with a signal 3-9x increased over the other
samples.

Conclusions

High resolving power, accurate mass and low eV provided
additional information to a difficult untargeted analysis

 Feature finding reproducibility provided reliable
differential analysis

« Most oils were significantly different based of unique
components and concentration of specific CBDs.

» The exception was sample 3 &4

« Low eV provided additional information and
confirmation for fragile molecules.

» High resolving power quantitation provided excellent
results for complex samples.
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