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Table S1. Preparation of acid-treated CBD mixtures.

# Acid Solvent

Temperature (°C)

Time (h)

pTSA 10%
1 (mole ratio of Toluene
acid/CBD=0.1)

pTSA 200%
2 (mole ratio of Toluene
acid/CBD=2)

pTSA 200%
3 (mole ratio of DCM
acid/CBD=1)

pTSA 200%
4 (mole ratio of Hexane
acid/CBD=1)

BF;-OEt,
5 (mole ratio of ACN
acid/CBD=1)

H,SO4
6 (mole ratio of EtOH
acid/CBD=1)

acetic acid
7 (mole ratio of EtOH
acid/CBD=1)

HCI
8 (mole ratio of EtOH
acid/CBD=1)

Room temperature

Room temperature

Room temperature

Room temperature

-10

70

70

70

39

39

43

43

39

39

39

Data are from our previous paper.[!]
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Table S2. Cannabinoid composition information of Cannabis and A8-THC gummies provided

by merchants.

Products Cannabinoid composition information
C#1 Not available
THC 24.55%, CBD 7.72%; CBG 1.46%; THCA 6.17%; CBDA 2.43%; CBC
C#2
0.33%; THCV 2.31%; CBN 0.57%; CBL 0.
THC 1.05%; CBD 0; CBG 1.19%; THCA 19.31%; CBDA 0.02%; CBC
C#3
0.11%; THCV 0.63%; CBN 0.09%; CBL 0.
G#l1 A8-THC 1 g; A9-THC<0.3%; CBD<0.3%
G#2 A8-THC 1.25%; A9-THC<0.3%
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Figure S1. '"H NMR spectra of a) A3-THC, b) A9-THCV, c¢) THCA, and d) a mixture of A8-

THCYV and A8-iso-THCV.

5 mg of A3-THC (1), A9-THCV (14), THCA (10), or a mixture of A8-THCV and A8-iso-

THCV (12, 13) were dissolved in CDCl;, and "H NMR spectra were recorded on a Bruker

Avance 700 MHz spectrometer at 298 K. The assignments are based on data by Cheng et al.,!

Srebnik et al.,’] Dadiotis et al.,[] Radwan et al.l’!
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Figure S2. RP-UHPLC-UV (215nm) chromatograms of A3-THC, A9-THCV, THCA, and
mixture of A§-THCV and A8-iso-THCV.

A Zorbax Eclipse Plus C18 chromatographic column (2.1 mm % 100 mm, particle size:
1.8 um; Agilent Technologies, Santa Clara, CA, USA) was integrated with a 1290 Infinity ultra-
performance liquid chromatography (UHPLC) system (Agilent Technologies, Santa Clara,
United States) employing Diode Array Detection (DAD) as the detection method. The mobile
phase employed was a solution comprising 5 mM formic acid in water (mobile phase A) and
acetonitrile (mobile phase B). Isocratic elution was achieved by maintaining a constant ratio of
58% mobile phase B at a flow rate of 0.50 mL-min~!. An aliquot of purified A3-THC (1), A9-
THCV (14), THCA (10), and a mixture of A8-THCV (12) and A8-iso-THCYV (13) was sampled
with the tip of a spatula and dissolved in MeOH. Subsequently, 8 pL of each sample was

injected for the analysis.
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Figure S3. GC-FID profile of the mixture of A8-THCV and A8-iso-THCV, and EI-MS spectra of A§8-THCV and A8-iso-THCV.
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Figure S4. Silica-Ag( I ) HPLC-DAD (215 nm) profile of the mixture A8-THCV and A8-iso-THCV.

S15



Table S3. Calibrants used for multi-pass CCS calibrations.

Positive ionization mode

Major mix calibrant

m/z CCS (32
Sulphaguanidine 215.5970 146.8
Sulfadimethoxine 311.0809 168.4
Val-Tyr-Val 380.2180 191.7
Verapamil 455.2904 208.8
Terfenadine 472.3210 228.7
Reserpine 609.2807 252.3

7.40
7.20 -
7.00 -
6.80
6.60 -
6.40
6.20 -

6.00 ‘
2.00 3.00 4.00

In (dt')

Figure S5. The logarithmic fit calibration curve between drift time and CCS values.

In (CCS')

y = 0.4191x + 5.646
R?=0.9968
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Figure S6. Mobiligrams of charged adducts of the mixture of A3-THC, A8-THC, A9-THC,
CBD, A8-iso-THC and A(4)8-iso-THC. Protonated species (extracting [M+H]* signal at m/z
315) after a) 1 pass, b) 7 passes and ¢) 11 passes. Sodiated species (extracting [M+Na]" signal
at m/z 337) after d) 1 pass and e) 7 passes. Argentated species (extracting [M+Ag]" signal at

m/z 421) after f) 1 pass, g) 6 passes and h) 7 passes.
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0912-10PPM-ISO11SO2ISO3-CONE40-TRAP6-TRANSFER30-5PASS_dt 119 (97.479) Cm (119:120) TOF MSMS 0.00ES+
_ 421.1291 5.54e5
100

| 8-hydroxy-iso-THC

<l

] 4241310

] 231.1383 313.2171 | ( 441.1402
0\““\““\‘“‘\““\““\““\‘J“‘\““\““\““\““\—lr—\““\““\‘“‘\“"\““\““\‘“‘\‘“‘\““\““‘\‘“‘\‘“‘\““\““\““\‘“‘\“"\““\““\““\“"\“"\““\““\‘“‘\‘“‘\““\““\““\““\““\"\““\““\“‘J\j“‘““\m/Z
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Figure S7. Characteristic fragments of a) A8-THC, A9-THC, A3-THC, CBD, A8-iso-THC and A(4)8-iso-THC; b) A8-THCV, A8-iso-THCV and A9-THCV; ¢)
THCA and CBDA; d) 9a-hydroxyhexahydrocannabinol, 9p-hydroxyhexahydrocannabinol and 8-hydroxy-iso-THC in the presence of Ag(l) at trap energy of
30 V.
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8-hydroxy-iso-tetrahydrocannabinol,
9B-hydroxyhexahydrocannabinol

98-5 [M+Ag]+
h 5 pass
m/z 439

9a-hydroxyhexahydrocannabinol
111.8

95 100 105 110 115
Drift time (ms)

Figure S8. Mobiligram of the mixture consisting of 8-hydroxy-iso-THC, 9a-hydroxyhexahydrocannabinol, and 9p-hydroxyhexahydrocannabinol in the form
of Ag(I) species.
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Figure S9.

Reversed-phase

UHPLC-ESI-Orbitrap mass spectra of a)

90~

hydroxyhexahydrocannabinol, b) 9p-hydroxyhexahydrocannabinol, and ¢) 8-hydroxy-iso-THC.
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Figure S10. EI-MS spectra obtained after GC separation of 9a-hydroxyhexahydrocannabinol,
9B-hydroxyhexahydrocannabinol, and 8-hydroxy-iso-THC.

S24



a)
Raw output

20230928-10ppm-is03-333-trap6-1pass_1 1 (0.018) TOF MSMS 333.20ES+

100+ 333.2420 2.11e4
1 [8-hydroxy-iso-THC +H]*
0\0;
] 334.2438
315.2311
07\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\““\""\“““\““\““\““f““\"“\"“\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\m/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20230928-10ppm-iso2_333_trap6_1pass_2 1 (0.011) TOF MSMS 333.20ES+
100- 333.2420 23765

| [9a-hydroxyhexahydrocannabinol +H]*

334.2464

315.2311
‘ T T T T T T T T T T T T T T T T T e e ey, M/Z

O T T T T T T T T T T T T T T T T I T T

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20230928-10ppm-iso1_333_7pass_2 1 (0.005) TOF MSMS 333.20ES+
100 333.2420 > 8105

| [9B-hydroxyhexahydrocannabinol +H]*

334.2464
315.2311

O T T T T T T T T T T T T T T T T T T T T [ T T T T [ T [ O [ T e e M/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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Raw output
20230920-10ppm-ISO3-AG-TRAP6-1PSS-2 1 (0.016)
100

| [8-hydroxy-iso-THC +Ag]*

TOF MSMS 439.10ES+
441.1559 3.00e4

442.1603

200 210 220 230 240 250 260 270 280 290
20230920-10ppm-ISO2-AG-TRAP6-1PSS-2 1 (0.006)
100+

| [9a-hydroxyhexahydrocannabinol +Ag]*
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430 440 450
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c)

Raw output
20230920-10ppm-ISO3-AG-TRAP30-1PSS-2 1 (0.018) TOF MSMS 439.10ES+
100+ 439.1565 1.28e4

| [8-hydroxy-iso-THC +Ag]*
| Pre-mobility fragmentation

LIS 421.1440
424.1490 ‘442'1572
0 \““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\“"\""\““\““\““\““\““\""\‘“‘\““\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\‘J“(\““\““\“‘ T MYz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230920-10ppm-ISO2-AG-TRAP30-1PSS-2 1 (0.007) TOF MSMS 439.10ES+
o0, 439.1534 1.98e4
| [9a-hydroxyhexahydrocannabinol +Ag]* 441.1559
| Pre-mobility fragmentation
52
313.2255 423.1441 442.1603
1 (314.2331 ‘ (424_1490
O T T T T T T T T T T T T T T T T T T T T T T T T e e o e m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230920-10ppm-ISO1-AG-TRAP30-1PSS-2 1 (0.008) TOF MSMS 439.10ES+
100~ 313.2255 421.1409 1.22e4
1 [9B-hydroxyhexahydrocannabinol +Ag]*
1 Pre-mobility fragmentation 439.1534
52
314.2305 424.1460 441.3098
O R M L L R R s L M M L L M R ) A L M R L M M L R M A L R A A A A A R AARRS Aani nnad Aansa nanaa annsa [ 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S11. Mass spectra of a) protonated 8-hydroxy-iso-tetrahydrocannabinol, 9a-hydroxyhexahydrocannabinol, and 9B-hydroxyhexahydrocannabinol b)
Ag(]) species of 8-hydroxy-iso-THC, 9a-hydroxyhexahydrocannabinol, and 9B-hydroxyhexahydrocannabinol, c) pre-mobility fragmentation of 8-hydroxy-iso-
THC, 9a-hydroxyhexahydrocannabinol, and 9p-hydroxyhexahydrocannabinol in the presence of Ag(I) with trap energy of 30 V.
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Table S4. Comparison of predicted CCS values by AlICCS, CCS values from literature and

experimental CCS values obtained by cIMS of cannabinoids as protonated species and sodiated

species.
[M+H] [M+Na]"
Compounds (m/z 315) (m/z 337)
(A?) (A?)
Experimental ~ Predicted  Literaturel®!  Literaturel”] Experimental ~ Predicted
TWCCSn: CCS PTCCSn; TICCSn: T™WCCSn: CCS
186.5 203.5
A3-THC 188.4+0.01 197.9+0.03
(—1.0%) (2.8%)
187.5 203.4
A8-TH 187.8+0. 196.4+0.04
8-THC 87.8+0.05 (~0.2%) 96.4+0.0: (3.6%)
187.5 187.4 183.9 203.5
A9-THC 187.8+0.03 194.8+0.01
(=0.2%) (=0.2%) (—2.1%) (4.5%)
183.8 185.3 183.9 198.3
E= S=£0.
CBD 187.8+0.01 2.1%) 13%) 2.1%) 188.5+0.02 (5.2%)
183.3 198.8
A8-iso-TH 186.5+0. 195.7+0.01
8-iso-THC 86.5+0.03 (~1.7%) 95.7+£0.0 (1.6%)
A(4)8-iso- 185.1 202.3
.620. .8£0.
THC 186.6+0.04 (~0.8%) 195.8+0.01 (3.3%)
9a-
hydroxyhex 190.7 205.8
240. WE=IX
ahydrocann 191.2+0.02 (—0.3%) 201.7+0.02 (2.0%)
abinol
9p-
hydroxyhex 190.6 205.6
.620. .0=£0.
ahydrocann 191.60.2 (—0.5%) 193.0:0.01 (6.5%)
abinol
8-hydroxy- 183.7 196.9
9+0. .8£0.
iso-THC 187.940.01 (—2.2%) 200.8+0.02 (~1.9%)
196.8 210.8
.0£0. 2+0.
THCA 194.0+0.2 (1.4%) 212.240.01 =0.7%)
195.0 208.3
.620. WE=IX
CBDA 193.6+0.03 (0.7%) 206.7+0.01 (0.8%)
172.5 191.5
- .9+0. .0=£0.
A8-THCV 174.9+0.01 (~1.4%) 188.0+0.02 (1.9%)
A8-iso- 174.9 194.4
5+0. .8£0.
THCV 173.540.01 (0.8%) 183.8+0.01 (5.8%)
175.0 194.4
- JT£0. .9+0.
A9-THCV 174.7+0.01 (0.2%) 185.9+0.01 (4.6%)

*Values in brackets represent relative deviations from experimental CCS value
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a) A3-THC

Raw output
0911-10PPM-D10AG--TRAP40-TRANSFER4-7PASS_dt 10 (142.357) Cm (9:11)

TOF MSMS 0.00ES+

g 299.2103 6.30e5
100 Transfer energy 40 V
L IR
i 300.2129
] 257.1620 ( 313.2275
O R M s L L R e L L M M L L L R L R A L M R L M M L R M A L R A A A A A Rana AAad Aana anad hanna aanaa aansa 112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

0911-10PPM-D10AG--TRAP35-TRANSFER4-7PASS _dt 11 (142.687) Cm (10:12)

TOF MSMS 0.00ES+

100+ 299.2103 7.07e5
] Transfer energy 35V

R 300.2129 3132249

A A A A AR e R e L R L R A e e m e e A R e e N M A B e e ey A s R naaaa aaaa aasn 11174
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

0911-10PPM-D10AG--TRAP30-TRANSFER4-7PASS_dt 12 (143.017) Cm (10:13)

TOF MSMS 0.00ES+

. 299.2103 1.09e6
1007 Transfer energy 30 V
O\CL’
] 313.2249
O T T T T T T T T \""\""\“‘l“\““\““\““\""\""\““\““\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-D10AG--TRAP25-TRANSFER4-7PASS_dt 13 (143.347) Cm (12:14) TOF MSMS 0.00ES+
1004 299.2103 6.90e5
] Transfer energy 25V
3% 313.2249
] | /314.2298 423.1412
O R e L i L R e s A L R M L L L R L R M A L R R L M M L R M A L R A A A A A Man A A Anad Aana anad Aanna aanaa annsa |12
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-D10AG--TRAP20-TRANSFER4-7PASS_dt 14 (143.677) Cm (13:15) TOF MSMS 0.00ES+
100 299.2103 5.18e5
1 Transfer energy 20 V
s 313.2249 423.1412
] 314.2298
07\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\"“\‘“‘\“‘“\‘“‘\“"\K‘“‘\“"\"“\“"\"“\‘“‘\"“\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\"“\“““‘/\‘4‘2“‘1\.“1“‘1?1“‘\““\‘“‘\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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b) A8-THC

Raw output
20230112-STANDARD_10PPMD8-THC-Ag-7PASS_TRANSFER40-1_dt 45 (146.581) Cm (44:46) TOF MSMS 0.00ES+
245.1563 4.25e5
100+
] Transfer energy 40 V
| IS
=51 201.0040 231.1405 246.1606 2711731
1 232.1447 .

O ‘/‘”\”‘w“”\”‘w””\“”w””\””\‘”w”‘\”‘w”"\"”\””\””\””\””\”” T T T T T T T T T [ T e e e e MYZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-THC-Ag-7PASS_ TRANSFER35-1_dt 46 (146.911) Cm (45:48) TOF MSMS 0.00ES+
100 245.1563 6.28e5

] Transfer energy 35V
O\E 201.0940 231.1405 246.1606 271.1731 421.1329
AR A A A LA R e R e L M L A A A A e e n e L A AR e e N R A A e e ey A M s naaaa aaaa aasn 11174
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-THC-Ag-7PASS_ TRANSFER30-1_dt 47 (147.241) Cm (45:48) TOF MSMS 0.00ES+
100- 245.1563 7.19¢5
] Transfer energy 30 V
o\o’: 2711731 421.1329
§ 201.0940 231.1405 246'16061257.1571 272.1761 313.2195 ’K422.1385
O e e T T e T T T T T T T [T T e e e e e M2
200 210 220 230 240 250 260 270 280 290 300 310 320 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-THC-Ag-7PASS_ TRANSFER25-1_dt 48 (147.571) Cm (46:49) TOF MSMS 0.00ES+
421.1359 8.85e5
100+
q 245.1563
] Transfer energy 25 V
o
e 246.1606 271.4731 422.1385
o 231.1405 % _257.1571 | _272.1761 313.2195 iz
N U R N B L R I L L B I R R N R S B L I A R I A R I L R R R B A LA R R Al R LA NS RS A RARAN RARAR LA
200 210 220 | 230 | 240 250 260 270 280 290 = 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-THC-Ag-7PASS_ TRANSFER20-1_dt 49 (147.901) Cm (47:50) TOF MSMS 0.00ES+
421.1329 1.92e6
100+
] Transfer energy 20 V
B3
0: 245.‘1563 271.1731 313.‘2195 422.1385 /
““““““““““““““““““““““““““““““‘“““““““““““““"\“"\““\““\““\““"“\““\"“\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\mz
200 210 220 | 230 | 240 250 260 270 280 290 @ 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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c) A9-THC

Raw output
20230112-STANDARD_10PPMD9-THC-Ag-7PASS_TRANSFER40V-1_dt 22 (136.088) Cm (20:23) TOF MSMS 0.00ES+
100 217.1244 3132195 Transfer energy 40 V 5.16e5
® = 201.0040 231.1405 257.1571  271.1731 314.2219

218.1280 245.1563
0Wm‘mmm‘ummmm_kuuwm‘uu‘mwm‘mm_m‘u

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD9-THC-Ag-7PASS_TRANSFER35V-1_dt 23 (136.418) Cm (22:23) TOF MSMS 0.00ES+
100+ 313.2195 Transfer energy 35V 12766

299.2038

‘mewmw""\HH\HH\HH\HH\HHMmeww\HH\H"\HH\HH\HH\HH\H‘w""wH‘\HH\HH\HH\HH\‘H‘w"‘\HH\HH\HH\HH\W‘\HH\HH\HH\HH\m/Z

=
] 314.2219
] 217"1244 231.1405 257.1571 271.‘1731

O T T T T T T T T T T T T T T T T T T T T e e MYZ

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20230112-STANDARD_10PPMD9-THC-Ag-7PASS_TRANSFER30V-1_dt 24 (136.748) Cm (22:25) TOF MSMS 0.00ES+
313.2195 Transfer energy 30 V 5.06¢6

100,
¥ 314.2219
] 217.1244
O e e L R e e B B M B o B B B B B L B A B B A B S R RO R R Rl 114
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20230112-STANDARD_10PPMD9-THC-Ag-7PASS_TRANSFER25V-1_dt 24 (136.748) Cm (23:25) TOF MSMS 0.00ES+
100 313.2185 Transfer energy 25 V 6.44e6

<]
] 314.2219

AR A AN A A A A R n s L s A A e e S L A R R L R S R L R A R e e e e s s s I 172

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20230112-STANDARD_10PPMD9-THC-Ag-7PASS_TRANSFER20V-1_dt 25 (137.078) Cm (24:26) TOF MSMS 0.00ES+

100, 313.2195 Transfer energy 20 V 7.68¢6

S

] 314.2219 421.1329
07\””\””\””\””\””\‘”w”w””\””\””\””\””\””\””\””\””\”‘w‘”‘\””\””\””\””\”w”w”w””\”‘w”‘\””\””\””\””\””\”‘w”w””\””\””\””\‘”‘\”‘w””\””\””\“”wwwmw‘wmw”wm/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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d) A8-iso-THC

Raw output
20230112-STANDARD_10PPMD8-ISO-THC-Ag-7PASS_TRANSFER40_1_dt 48 (144.403) Cm (48:50) TOF MSMS 0.00ES+
231.1405 1.03e6
100, Transfer energy 40 V
LIS 259.1737
] 232.1447 .
] 243.1425 . 299.2038 421.1359
O ”‘w‘”w“/‘\””\”‘w“‘w‘?6‘(\)“1‘7‘?5‘”\””\””\‘”‘\””\‘”“\"”\”‘w”w””\‘”‘\””\”‘w”‘\””\‘”w””\””\””\””\‘”w”w”w”w”w”w”w”w”w”w“”w”w”w”w”w‘”\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-ISO-THC-Ag-7PASS_TRANSFER35_1_dt 49 (144.733) Cm (48:50) TOF MSMS 0.00ES+
. 231.1405 421.1359 9.77e5
1004 Transfer energy 35V
o] 259.1737
] 232.1447 257.1571’ 9714731 299.2038 353.0716 4221385
O e e e T T T e e e e e iz
200 210 220 | 230 | 240 250 260 270 280 290 = 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-ISO-THC-Ag-7PASS_TRANSFER30_1_dt 50 (145.063) Cm (49:51) TOF MSMS 0.00ES+
421.1359 3.2766
1007 Transfer energy 30 V
8 422.1385
0 ] 231.1405 259.1737 299.2038 353.0716 ' i
AR R R L L L R M L R R M L R R R M R L R N R R R A RN R AR N a N A LA AR RARRR RN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-ISO-THC-Ag-7PASS_TRANSFER25_1_dt 51 (145.393) Cm (49:52) TOF MSMS 0.00ES+
421.1359 8.3166
100+
] Transfer energy 25V
o\o? 422.1385
07\““\““\‘“‘\‘“‘\““\%3“1\.‘:1““‘0\5““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\““\""\"“\““\““\““\““\"“\"“\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\“‘\““\‘“‘\““\““\““\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_10PPMD8-ISO-THC-Ag-7PASS_TRANSFER20_1_dt 52 (145.723) Cm (51:53) TOF MSMS 0.00ES+
421.1359 7.22e6
100+
z Transfer energy 20 V
e 422.1385
O T T T T T T T T T T T T T [ [ [ e e e e MYZ

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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e) A(4)8-iso-THC

Raw output
20230112-STANDARD_10PPMD48-1SO-THC-Ag-7PASS-TRANSFER40_1_dt 36 (140.246) Cm (35:37) TOF MSMS 0.00ES+
271.1731 1.79e4

100

1 231.1427

Transfer energy 40 V
299.2064

o| 201.0940

B 259.1737
272.1785
207.1415 2151112 2431402 ‘ 260.1779( 2051748 FOO'ZOQO 313.2195 421.1359
0 \“lw”“w”“Ww”“w”wH‘“wHw“”m”w”w‘Hw‘w‘”w Hrr T T T T T T [ [ e e e e Mz

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390
20230112-STANDARD_10PPMD48-ISO-THC-Ag-7PASS-TRANSFER30_1_dt 38 (140.906) Cm (37:39)

420 430 440 450

TOF MSMS 0.00ES+

100 421.1359 9.794
Transfer energy 30 V
=
] 271.1731
4221385
231.1427 259.‘1737 ?72.1785 299-‘2054 313.2221
0 \““‘\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘H‘\““\““\‘“‘\““\““\‘“‘\‘“‘\"“\"“\"“\““‘\““\““\““\“"\“"\““\“"\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\““\J T MYz

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390
20230112-STANDARD_10PPMD48-ISO-THC-Ag-7PASS-TRANSFER20_1_dt 45 (143.215) Cm (44:46)

420 430 440 450

TOF MSMS 0.00ES+

100- 421.1359 7.02e5
7 Transfer energy 20 V
=
422.1385
O R M L e L R M L s L R M L L L R A ) R R L A ) R R A A A R AR A R e MJZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 420 430 440 450

S33



f) CBD

Raw output
20230112-STANDARD_1PPM-CBD-Ag-7PASS_TRANSFER40V-1_dt 27 (132.920) Cm (26:28) TOF MSMS 0.00ES+
100, 231.1405 Transfer energy 40 V 1-14e7
"2

] 232.1425

O ‘/“\””\‘”w”w”w””\””\”‘w‘”‘\"”\””\‘”w”w”w”w””\””\”‘w‘”‘\‘”‘\"”\””\‘”w”w””\””\””\””\”‘w”‘\"”\””\‘”w‘”w‘”\””\‘”w”w”‘w”w””\””\””\””\m/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_1PPM-CBD-Ag-7PASS_TRANSFER35V-1_dt 27 (132.920) Cm (26:28) TOF MSMS 0.00ES+

231.1405 1.20e7

100 Transfer energy 35V

S

232.1425 353.0688

O ‘/H\””\‘”w”w”w””\””\”‘w‘”‘\"”\””\‘”w”w”w”w””\””\”‘w‘”‘\‘”‘\"”\””\‘”w”w”"w””\””\””\”‘w”‘\"”\“‘w‘”w‘”w‘”\””\‘”w”w”‘wmw”ww””wwm/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_1PPM-CBD-Ag-7PASS_TRANSFER30V-1_dt 28 (133.250) Cm (27:29) TOF MSMS 0.00ES+
100 231.1405 Transfer energy 30 V 9.47€6

o\°£ 353.0688

] 232.1425 354.0724 421.1329

07\””\””\‘”w”w”w””\”/‘w”‘w‘”‘\"”\””\””\””\”‘w”‘\””\”‘w‘”w‘”\"”\””\””\””\”‘w”‘\””\””\”‘w‘”‘\"”\”‘(””\‘”w”w”w””\””\“‘w‘”w”‘\"”\””\‘”w”‘\“”‘\HH\HH\HH\HH\HH\m/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20230112-STANDARD_1PPM-CBD-Ag-7PASS_TRANSFER25V-1_dt 29 (133.580) Cm (28:30) TOF MSMS 0.00ES+

g 353.0688 7.60e6
1007 Transfer energy 25 V 4211320

< 231.1405

] 232.1447 354.0724 422.1354

O T o T T e ek e MYZ

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
20230112-STANDARD_1PPM-CBD-Ag-7PASS_TRANSFER20V-1_dt 30 (133.910) Cm (29:31)

350 360 370 380 390 400 410 420 430 440 450
TOF MSMS 0.00ES+

421.1329 1.76e7
100 Transfer energy 20 V
* 353.0688 4221354
O e A B A B B R A B A B B S R e L S B A A AR e AR Hw”w”w”l‘ T T T T T T T T e e e M/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S12-1. Post-mobility fragmentation of a) A3-THC (10 pg-mL™"), b) A8-THC (10 ug-mL™"), ¢) A9-THC (10 pg-mL™"), d) A8-iso-THC (10 ug-mL™1), e)

A(4)8-iso-THC (10 pg-mL™"), and f) CBD (1.0 ug-mL™"), in the presence of Ag(I) after 7-pass separation under different transfer energies. (selecting [M+Ag]*

precursor at m/z 421 for cIMS separation, followed by fragmentation).
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a) A8-THCV

100- 217.1194 1.56€6
] Transfer energy 30 V
m R
| 2031036 243.1355
| 218.1230 393.0915
| 229.1194 ?44-1379 285.1815 ’ ‘
0\””‘\‘””\””\‘”\”‘w‘”“\"‘”\”‘w”‘\””\”"\‘”‘\””\‘”‘\“”‘\””\””\“”w””””\””\””\””””\””\””\””””\””\””\””””\””””\””‘”‘\””\”"\””‘\“"w”‘\””\”‘w‘”\””\”‘w””\””\””\””\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
b) A8-iso-THCV
100, 208.1036 2.98e6
| Transfer energy 30 V
] 393.0915
=
] 231.1345
| |204.1078 271.1662 396,094
] 2171194 243.1355 270.9852.| 272.9848 | (
0w“‘\HH\‘Hw“‘H\H‘w‘H“\“‘JH\H‘wH‘\HH\H"wH‘\HH\‘H‘\H‘ﬁ\H‘WH‘\‘HHMHw‘H\H‘w"Hw‘H\H‘w‘HWH\H‘wH‘\HH\‘Hw‘H\HH\‘Hw‘H\HH\HH\HHWH\H‘H‘wH‘\HH\H‘wH‘\HH\H"\HH\HH\HH\HH\m/Z

200 210 220 230

240 250 260 270

280

290

300
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c) A9-THCV

Raw output
0913-THCV-ag-7PASS-TRANSFER40_dt 132 (133.514) Cm (132:133) TOF MSMS 0.00ES+
285.1722
100+
243.1301
LIS
* 229 1189 2111628 | 2361808 Transfer energy 40 V
215.0996 230.1253
TR | i 2o TEI652 07 102
0 T ‘\ l\ T \‘M 1 T \l 1 T ‘\“\ \H\l l\ T ans T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m/Z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
0913-THCV-ag-7PASS-TRANSFER35_dt 133 (133.844) Cm (133:134) TOF MSMS 0.00ES+
285.1747 1.18e4
1004
] Transfer energy 35V
243.1301 286.1783
217.1147 229.‘1144 ‘ 271.‘1600 /
T T \l + T T T T T + T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m/z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
0913-THCV-ag-7PASS-TRANSFER30_dt 134 (134.174) Cm (133:135) TOF MSMS 0.00ES+
285.1747 6.21e4
100+
. Transfer energy 30 V
]
286.1783
243.1301 271.1600
0 T T T T T ‘\ T T | T T T T T T ; T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m/Z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
0913-THCV-ag-7PASS-TRANSFER25_dt 134 (134.174) Cm (134:135) TOF MSMS 0.00ES+
285.1772 1.44e5
1004
Transfer energy 25 V
D\Q,
286.1808
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T m/Z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
0913-THCV-ag-7PASS-TRANSFER20_dt 135 (134.504) Cm (135) TOF MSMS 0.00ES+
285.1772 1.29e5
1004
Transfer energy 20 V
°\CL
286.1808
393.0841
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T + T T T T T T T T T T T T T T T T T T T T T m/Z
210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500

Figure S12-2. Post-mobility fragmentation of a) A8-THCV (1.0 pg-mL™"), b) A8-iso-THCV (1.0 pg'mL™") and ¢) A9-THCV (10 ug-mL™!) in the presence of

Ag(]) after 7-pass separation under different transfer energies (selecting [M+Ag]* precursor at m/z 393 for cIMS separation, followed by fragmentation).
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a) THCA

Raw output

0913-thca-ag-7pass-trap6-transfer40_dt 159 (144.469) Cm (157:160)

1004

LIS

339.1908

340.1933

Transfer energy 40 V

TOF MSMS 0.00ES+
1.40e4

1004

B

200 210
0913-thca-ag-7pass-trap6-transfer35_dt 159 (144.469) Cm (159:160)

330 340 350

339.1908

340.1933

360 370 380 390 400 410

Transfer energy 35V

T MYz

430 440 450

TOF MSMS 0.00ES+
1.09e4

1004

B

0:

O-Hrrrrrprrrrprre
200 210
0913-thca-ag-7pass-trap6-transfer30_dt 161 (145.129) Cm (160:161)

330 340 350

339.1908

340.1933

360 370 380 390 400 410

Transfer energy 30 V

= m/z

430 440 450

TOF MSMS 0.00ES+
1.90e4

447.1033

100+
<

0:

200 210 330

0913-thca-ag-7pass-trap6-transfer25_dt 161 (145.129) Cm (160:162)

339.1908

340.1933

340 350

360 370 380 390 400 410

Transfer energy 25V

. m/z

430 440 450

TOF MSMS 0.00ES+
2.37e4

447.‘1033
|

1004

B

200 210
0913-thca-ag-7pass-trap6-transfer20_dt 162 (145.459) Cm (161:163)

330 | 340 350

339.1908

340.1960

360 370 380 390 400 410

SSNARSRRARRRRARRR AR SRl (1172

430 440 450

TOF MSMS 0.00ES+
4.84e4

447.1033

‘J’

T Miz

O T
200 210 330

340 350

Transfer energy 20 V
360 370 380 390 400 410

430 440 450



b) CBDA

Raw output
0913-cbda-ag-7pass-trap6-transfer40_dt 145 (139.718) Cm (144:146)

TOF MSMS 0.00ES+

100+ Transfer energy 40 V 381.0392 8.72e3
lo\°£ 257.1149
1 201.0881  216.0748 272.1362 339.1908 382.0416 447.1033
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0913-cbda-ag-7pass-trap6-transfer35_dt 146 (140.048) Cm (145:148) TOF MSMS 0.00ES+
381.0392 2.64e4
1004 Transfer energy 35 V oo
> 257.1149 382.0416 449.1051
0 1 . 272‘.‘1362 285_j450 339.1908 | / ‘ ‘ | miz
A A B R R R L I R L I A L I R R I L L R R I I L A R B R I L A R R R R R R R R R RS R RN AR RN LA RN LA AR
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0913-cbda-ag-7pass-trap6-transfer30_dt 147 (140.378) Cm (146:148) TOF MSMS 0.00ES+
1001 Transfer energy 30 V 381.0392 44931-522:4
= 382.0416
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0913-cbda-ag-7pass-trap6-transfer25_dt 148 (140.708) Cm (147:148) TOF MSMS 0.00ES+
447.1033_4.24e4
1005 Transfer energy 25 V
2 379.0414
] 382.0444
0\\\\\\\\\\\\\\\\\\\\\\\\\\?39‘1\908\\\\\\‘\"/\\\\\\\\‘\m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0913-cbda-ag-7pass-trap6-transfer20_dt 149 (141.037) Cm (147:150) TOF MSMS 0.00ES+
449.10204.43e5
100, Transfer energy 20 V
s
] 379.0386 |
O T T T T T T T T T T T T T T T T T T T T T T I T e T e T e e e e e e e e e e e e e e o MYz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S12-3. Post-mobility fragmentation of a) THCA (10 pg-mL™") and b) CBDA (10 pg-mL™") in the presence of Ag(I) after 7-pass separation under different

transfer energies (selecting [M+Ag]" precursor at m/z 465 for cIMS separation, followed by fragmentation).
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a) 9B-hydroxyhexahydrocannabinol

Raw output
0911-10PPM-ISO1-AG--TRAP6-TRANSFER40-7PASS_dt 81 (149.485) Cm (81:82)

TOF MSMS 0.00ES+

1004 313.2223 3.70e4
1 o Transfer energy 40 V
| IF S 231.1428 .
] 2171277 314.2272
ol | 2181313 ‘ 2571596 271'f744 299.2078 423.1382 iz
AR R R N R R R B I A I A R R N s R R R R R R N e R L R R R L R A AR AR A RS LA R N R AR AR AARRR RARARRARRR AN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO1-AG--TRAP6-TRANSFER35-7PASS_dt 82 (149.815) Cm (81:83) TOF MSMS 0.00ES+
g 313.2223 1.67e5
1007
% Transfer energy 35V
° 314.2272
o 2171277 2311428 2451597 957 1505  271.1744 299.2053 423.1382 ,
R R R N B M L L R R B L L L B R R B L R L B I R L R L R LA B L R SR L L R LA LA AR R AR AN AR Raana anaaa A1 VA
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO1-AG--TRAP6-TRANSFER30-7PASS_dt 83 (150.145) Cm (82:84) TOF MSMS 0.00ES+
1004 313.2223 2.51e5
¥ Transfer energy 30 V
3] 314.2272 4231382
] 245.1597 2711744 N
O T T T T Tt T T T T T T T T T T T T T T T T [ [ T [ T T e e e MYZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO1-AG--TRAP6-TRANSFER25-7PASS_dt 84 (150.475) Cm (83:85) TOF MSMS 0.00ES+
g 313.2223 3.11e5
1004
<] 142272 Transfer energy 25V 4231382
0: 245.1597 “‘§24'1401 441.1495
AR R A R R R B R A I R R R B N s R R R R R R N e R LR R R R L R A AR AR R RN R N R AR AR AARRE RARA RARRE RN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO1-AG--TRAP6-TRANSFER20-7PASS_dt 85 (150.805) Cm (84:86) TOF MSMS 0.00ES+
1004 313.2223 421.1381 1.72e5
o] Transfer energy 20 V
X 314.2272 gy 4241401 441.1495
] | “(442.1508
N R M L L R R s L M M L L M ) A L R M L M M L R M A L A A A A A A A AARaS Aana nnad Aanna wanaa annsa I 114
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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b) 9a-hydroxyhexahydrocannabinol

Raw output
0911-10PPM-ISO2-AG--439-TRAP6-TRANSFER40-7PASS_dt 36 (148.825) Cm (34:36)

TOF MSMS 0.00ES+

100- 2311428 2601074 Transfer energy 40 V 2:80e4
s 271.1744
] 217.1255 232.1469 257.1573 \ 2721773 299.2053 4231352
0\‘20\714\13\"\\‘\\‘\‘“\\\K\\\\\\K3002103( ‘”‘\””\””\””\””\‘”w”w”w”w”‘w”w””””\”‘w”‘\‘J”‘w””\‘”w””\””\””\m/Z
200 210 220 230 240 250 260 270 280 290 300 350 360 370 380 390 400 420 430 440 450
0911-10PPM-ISO2-AG--439-TRAP6-TRANSFER35-7PASS _dt 36 (148.825) Cm (35:38) TOF MSMS 0.00ES+
7.14e4
100+
: 2451574 Transfer energy 35V
S 231.1428
217.1255 ‘ 257.159 271'f744 299-‘2053 42?"1352 4411495
AR B B s L L S A A R A A A R T T T T T T T T e e e e Mz
200 210 220 230 240 250 260 270 280 290 300 350 360 370 380 390 400 420 430 440 450
0911-10PPM-ISO2-AG--439-TRAP6-TRANSFER30-7PASS _dt 37 (149.155) Cm (36:39) TOF MSMS 0.00ES+
g 1.03e5
100 Transfer energy 30 V
] St 1574 421.1351
o 2174277 311428 1 g57.4573 2711744 299.2053 ‘ | ‘ | 430,471 -
N U R R R A R A R L R R R LS R AR AR LS RS SRR RARRN AR L U R A R A R R R A Rl RS LA LN AN AR RARAN LA Raa
200 210 220 230 240 250 260 270 280 290 300 350 360 370 380 390 400 420 430 440 450
0911-10PPM-ISO2-AG--439-TRAP6-TRANSFER25-7PASS _dt 38 (149.485) Cm (37:39) TOF MSMS 0.00ES+
4391471 7.39e4
100+
1 Transfer energy 25V 4231352
0\0;

] 442.1508
o] 231.1428 2451574 271.1744 299.2053 1, miz
N U R R R A R R R L R R R LS R AR AR L RS SRR RARRN AR L U R A R R R R R R R RS LA LN AN AN RARAN LA Raa
200 210 220 230 240 250 260 270 280 290 300 350 360 370 380 390 400 420 430 440 450
0911-10PPM-ISO2-AG--439-TRAP6-TRANSFER20-7PASS _dt 39 (149.815) Cm (38:40) TOF MSMS 0.00ES+

4391471 2.0665
100+
] Transfer energy 20 V
™ 4231352 442.1508
0- - ‘ m/z
N A R R R A R R R L R R R RS R AR LA LA R AR R L U R A R A R R R R RS RS LA LS RN AR AR AR Raa]
200 210 220 230 240 250 260 270 280 290 300 350 360 370 380 390 400 420 430 440 450



c) 8-hydroxy-iso-THC

Raw output
0911-10PPM-ISO3-AG--439-TRAP6-TRANSFER40-7PASS_dt 8 (130.940) Cm (7:8) TOF MSMS 0.00ES+
1004 231.1405 423.1322 1.07e5
1 Transfer energy 40 V
| I 259.1737
0: ‘ : ‘ 271.‘1744 299.?053 313.2197 | miz
R R R R L R N R R O R N R L R R R L B N R R R R A R L R R R R L R R R R R R R AR LS R RN AR RN RARRN AR
200 210 220 | 230 | 240 250 260 270 280 290 @ 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO3-AG--439-TRAP6-TRANSFER35-7PASS_dt 9 (131.270) Cm (8:9) TOF MSMS 0.00ES+
100+ 423.1352 2.32e5
o] Transfer energy 35V
7 4241371
1 231.1405 250.1737 |
O T T T T T T T T T T T T T T T T T T T e e e e T e e e e e Mz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO3-AG--439-TRAP6-TRANSFER30-7PASS_dt 10 (131.600) Cm (9:11) TOF MSMS 0.00ES+
K Transfer energy 30 V
&1 4241371 440 41440
] 231.1405 1id '
O R M L L R s s L R M L L M ) L R R L M M L R M A L R A R A A A A AARAS Aana nnal Aanna aanaa aansa I 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO3-AG--439-TRAP6-TRANSFER25-7PASS_dt 10 (131.600) Cm (9:11) TOF MSMS 0.00ES+
. 421.1351 5.00e5
100
% Transfer energy 25V 439.1440
lr424.1371 ’ 442 1477
07\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\"“\““\““\““\“"\“"\“"\““\“"\“"\““\“"\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\“K‘\““\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0911-10PPM-ISO3-AG--439-TRAP6-TRANSFER20-7PASS_dt 11 (131.930) Cm (10:12) TOF MSMS 0.00ES+
g 439.1440 5.83e5
100
o Transfer energy 20 V 4211351
7 ’424_1371 442 1477
07\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\‘“‘\“"\"“\‘“‘\‘“‘\““\““\"“\""\“"\““\‘“‘\““\““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\“I“\““\‘“‘\““\““‘\““\m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S12-4. Post-mobility fragmentation of a) 9B-hydroxyhexahydrocannabinol (10 pg-mL™"), b) 9a-hydroxyhexahydrocannabinol (10 pg-mL™") and c) 8-
hydroxy-iso-tetrahydrocannabinol (10 ug-mL™") in the presence of Ag(I) after 7-pass separation under different transfer energies (selecting [M+Ag]* precursor

at m/z 439 for cIMS separation, followed by fragmentation).
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— EIC m/z 421
9a-hydroxyhexahydrocannabinol

a) m/z 439_Trap 30 V_Transfer 4 V
5 pass
90 95 100 105 110
Raw output Drift time (ms)
0912-1PPM-ISO2-CONE40-TRAP30-TRANSFER30- top and tail-second peak_dt 6 (67.120) Cm (5:7) TOF MSMS 0.00ES+
1004 245.1551 3.07e4
[9a-hydroxyhexahydrocannabinol +Ag]*
Pre- and post-mobility fragmentation_second peak
B3
271.1720
246.1593
201.0922 291,408 423.1322
’ 232.1447 257.1549 272.1749 313.2197 4241340
O T \H‘\ I RRAANRARAS EAARN ASRAR + ; SRR R R L R R L RN B LS R LA LA AR A AR RS RARRS \‘\ T m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
0912-1PPM-ISO2-CONE40-TRAP30-TRANSFER30-corrected- top and tail-first peak_dt 9 (78.142) Cm (8:15) TOF MSMS 0.00ES+
100 313.2197 2.61e4
[9a-hydroxyhexahydrocannabinol +Ag]*
2314405 Pre- and post-mobility fragmentation_first peak
217.1234
b 421.1321
257.1573
245.1551 271.1720
299.2027 314.2220
201.0922 219.1393 | 233.1554
207.1413 ( ‘( 246.1593 F58'1598 272.1749 3122112 439"1“‘09
O\l\‘\‘\l|\l ety \J'\(\ \“\‘ \‘\‘ T \‘\‘l\ e e \J\H\ e miz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
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= EIC m/z 421
9B-hydroxyhexahydrocannabinol
m/z 439_Trap 30 V_Transfer 4 V
b) 5 pass

90 95 100 105 110
Raw output Drift time (ms)

0912-10PPM-is01-AG--439-TRAP30-TRANSFER30-top-and-tail-3peak_dt 11 (141.763) Cm (5:16) TOF MSMS 0.00ES+
245.1528
100

[98-hydroxyhexahydrocannabinol +Ag]* o494
Pre- and post-mobility fragmentation_third peak

o]
m R 3132145
2311383 | o4 1572071’1696 3142195 421.1260
: 272.1725 § 424.1310
193.1227.201.0901 | ( 2002002 | ‘ ‘ 4413527
T T T T \I T . T T # T T M‘\ T T ‘\ I ‘/

T T T T T T T T T T T T T T T T ™ m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
0912-10PPM-iso1-AG--439-TRAP30-TRANSFER30-top-and-tail-2peak_dt 2 (320.288) Cm (1:24)

TOF MSMS 0.00ES+
1004 313.2145

3.00e5
[9B-hydroxyhexahydrocannabinol +Ag]*
Pre- and post-mobility fragmentation_second
”] peak
314.2168
193_‘1206 217.1212231.1361 271.1672 423.1262

I R ! |

100 120 140 160 | 180 | 200 | 220 | 240 | 260 280 | 300 320 | 340 | 360 380 400
0912-10PPM-is01-AG--439-TRAP30-TRANSFER30-before top-and-tail-firstpeak_dt 4 (312.962) Cm (4:27)
100+ 313.2145

T T T T T ™ m/z
420 440 460 480 500
TOF MSMS 0.00ES+

2.93e5
[9B-hydroxyhexahydrocannabinol +Ag]*
Pre- and post-mobility fragmentation_first peak

%

217.1212 231.1361 2571526 314.2168 421.1260
193.1206 ‘ 299.1976 ‘ 424.1280

0 T T T T \‘ ARARRAZY b \‘ T Ransy T T T T T T T aa T T T ™ m/z

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
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C) — EIC m/z 421
8-hydroxy-iso-THC

m/z 439_Trap 30 V_Transfer 4 V

5 pass

110 115 120 125 130
. Drift time (ms)
aw output

0912-10PPM-ISO3-CONE40-TRAP30-TRANSFER30-top and tail-to isolate first peak_dt 6 (91.869) Cm (5:7)
1004

TOF MSMS 0.00ES+
421.1321 5.65e5
A +
[8-hydroxy-|so-THC' -f-Ag] ' _ 128.1922
Pre- and post-mobility fragmentation_third peak
231.1405
4241340
259.1713
0 T T T T T T L “w‘ ey bl T tre T T Samaz miz
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

420 460 | 480 | 500

Figure S13. Pre- and post-mobility fragmentation of a) 9a-hydroxyhexahydrocannabinol, b) 9p-hydroxyhexahydrocannabinol, and c) 8-hydroxy-iso-THC in
the presence of Ag(l) with trap energy of 30 V and transfer energy of 30 V.
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Table S5. CCS of 9a-hydroxyhexahydrocannabinol, 9B-hydroxyhexahydrocannabinol, and 8-
hydroxy-iso-THC as well as their dehydrated species in the presence of Ag(I).

[M+Ag]*
TWCCSya(A2)
9a-hydroxyhexahydrocannabinol 195.6+0.01
182.0+0.01
Dehydrated 190.60.02

90-hydroxyhexahydrocannabinol (~0.2% to A8-THC)

9B-hydroxyhexahydrocannabinol 185.9+0.01
181.9+0.01

Dehydrated 183.9+0.01
9B-hydroxyhexahydrocannabinol 190.6+0.01

(~0.2% to A8-THC)

8-hydroxy-iso-THC 184.6+0.02

Dehydrated 179.7+0.01
8-hydroxy-iso-THC
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Table S6. Intra-day, inter-day, and inter-pass relative standard deviation of [A8-THC+Ag]*

CCS.

Measured date and separation passes

[A8-THC+Ag]*
eCCS

Intra-day
RSD (%)

Inter-day
RSD (%)

Inter-pass
RSD (%)

11 th November 2022 7 passes

12 th January 2023 7 passes

20 th September 2023 7 passes

28 th September 2023 7 passes

12 th January 2023 1 pass

20 th September 2023 1 pass

190.7
190.7
190.7

190.9
190.9
190.8

190.7
190.7
190.7

190.7
190.7
190.7

190.3
190.3
190.2

189.3
189.6
189.7

0.03

0.04

0.3

0.03

0.2

0.1

S46



C#1 _full scan_for checking Ag(I) adducts

Raw output
20230929-10ppm-H-AG-FUOLLSCAN_dt TOF MS ES+
100 26,86 393
] 29.17 EIC m/z 393 2.61e4
[MRCE for checking cannabinoids with MW 286 (compounds 12-14)
1 31.48
G T T T L LN L B L L rrr T T T T T T T T L L LN B T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-H-AG-FUOLLSCAN_dt TOF MS ES+
100 30.49 465
] EIC m/z 465 8.05e5
BN 5706 for checking cannabinoids with MW 358 (compounds 10-11)
. o rTrTT T T T T T T T T R DU ‘. T T T T T T T T T T T LR DL L L B DL
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-H-AG-FUOLLSCAN_dt TOF MS ES+
100+ 29.50 EIC m/z 439 439
] 32,14 . . . 3.71e4
] for checking cannabinoids with MW 332 (compounds 7-9)
=S
07 o TrrTT T T T T T T T T L DL T T T T T T T T T T T T T T T T T L DL L DR
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-H-AG-FUOLLSCAN_dt TOF MS ES+
100- 28.51 EIC m/z 421 421
] for checking cannabinoids with MW 314 (compounds 1-6) 1.53¢6
B
1 34.12
L T T T T T T T T L T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-H-AG-FUOLLSCAN_dt TOF MS ES+
100 2884 TIC TIC
o\o 2389 553 3379  37.09
15.97
0 VAR R PR U R L I S I B N IR R B RPN AR ——————— Time
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
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C#1 _SIM_for checking Ag(I) adducts

Raw output
20230929-10ppm-H-AG-393-1PASS 1 (0.017)

TOF MSMS 393.00ES+
395.1465 . - . 795
100 393.0945 SIM_checking Ag(I) adducts of cannabinoids with MW 286
] (compounds 12-14) at m/z 393/395
LIS 392.1793 3971454 Found
] 397.2272
] 380.4913 392-1648q\ l L ‘P 426.0891 452.1394
0/““\““‘\““u‘i\“I““ T T — T T T T T T T T T T T T T ] M/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-H-AG-465-7PASS_2 1 (0.014 . L . TOF MSMS 465.00ES+
1004 PP 21 ) SIM_checking Ag(I) adducts of cannabinoids with MW 358 465.1096 8.93e4
1 (compounds 10-11) at m/z 465/467 4671101
B Found
3]
468.1152
423.1194 447.1031 449.1018
— T T T T T T T T T T T e M/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-H-AG-439-1PASS 1 (0.017) TOF MSMS 439.00ES+
. 439.1160 4.46e3
1 SIM_checking Ag(I) adducts of cannabinoids with MW 332
.1 (compounds 7-9) at m/z 439/441
= 438.6184 | 439.6200
1 Not found 436,180
0? 4306104 T l J ?42'1351 ,
L L s s s e S L LS T 1 1 T 1 1mz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-H-AG-421-7TPASS_2 1 (0.008) TOF MSMS 421.00ES+
100+ 421.1223 . L. . 1.12e5
] 423.1194 SIM_checking Ag(I) adducts of cannabinoids with MW 314
] (compounds 1-6) at m/z 421/423
= Found
4241243
““\““\‘“‘\“"\‘“‘\““\““\““\“l“““\““\“H““\““\““\““““\““\““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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C#1 _mobility separation_for checking CCS

Raw output
20230929-10ppm-H-AG-393-1PASS_dt
26.86

100+
] A9-THCV
217 C©CS:185.5

X /

m/z 393_1-pass

TOF MSMS ES+

for checking cannabinoids with MW 286

(compounds 12-14)

393
3.41e4

i 32.14 38.74
0 L L L B L L L B L T T T L B T T T T T T T T T T T T T
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
20230929-10ppm-H-AG-465-7PASS_2_dt TOF MSMS ES+
100+ 161.96 465
] 3.55e5
|1 m/z 465_T7-pass CBDA 16625  THCA
| for checking cannabinolds with MW 358 CCS:189.2£0.01 "\ /" €Cs:191.620.03
| (compounds 10-11)
07 o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
20230929-10ppm-H-AG-421-7PASS_2_dt TOF MSMS ES+
100+ 130.68 421
|1 m/z 421_T7-pass CBD \ 7.86€5
1 for checking cannabinoids with MW 314 CCS:182.1£0.01 A9-THC
{ (compounds 1-6) CCS:184.410.01
= 133.98
07 L s L B A I L T T L R L B T T T T 1 —————————— Time
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
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C#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-1Oppm-H-é\13<31-7393-1PASS-TRANSFER30_dt m/z 393_1-pass _transfer fragmentation _EIC m/z 285 TOF MSMS '5238+5
1007 i for checking A9-THCV 1.0864
. _~D9-THCV
G’ L o T T T o T T T T T T T T T T T T T T T R T T T L
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
20230929-10ppm-H-AG-465-7PASS_TRANSFER30_2_dt TOF MSMS ES+
§ . 164.60 339
1903 m/z 465_7-pass _transfer fragmentation _EIC m/z 339 THCA 4.94e5
=] for checking THCA N
07 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T L L
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
20230929-10ppm-H-AG-465-7PASS_TRANSFER30_2_dt TOF MSMS ES+
. 159.98 379
1009 m/z 465_7-pass _transfer fragmentation _EIC m/z 379 CBDA 1.4665
s] for checking CBDA N
07 T T T T T T L L T T T T T T T T T T T T T T T T T T T T
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
20230929-10ppm-H-AG-421-7PASS_TRANSFER30_2_dt TOF MSMS ES+
100+ 132,66 313
1 m/z 421_T-pass _transfer fragmentation _EIC m/z 313 _~D9-THC 2695
%! for checking A9-THC
2000 4000 6000 8000 10000 | 12000 14000 16000 " 18000
20230929-10ppm-H-AG-421-7PASS_TRANSFER30_2_dt TOF MSMS ES+
100 129.03 353
m/z 421_T7-pass _transfer fragmentation _EIC m/z 353 /vCBD 1.15e5
=] for checking CBD
T T T T T T L S B N SR T T T L R T T T T — T T T ———7——— Time
20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
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C#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-H-AG-393-1PASS-TRANSFER30_dt 52 (28.841) Cm (51:55) TOF MSMS 0.00ES+
100 285.1790 5.61e3
1 A9-THCV
| IS
1 2031 286.1826
K 031036 01104 243.1332 2711662 |/ 377.1327 3921735 ;
T T e e e T e e T e e T e T T T T e T T e e e e T e e e e e e e e e e e e e e e MYZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-H-AG-465-7PASS_TRANSFER30_2_ dt 44 (164.599) Cm (42:47) TOF MSMS 0.00ES+
100 339.1885 11366
| THCA
°\°;
1 340.1938
1 447.1000
A L s R R R L s L s R L R s e A s s s A A A A A s e 11 T4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-H-AG-465-7PASS_ TRANSFER30_2 dt 30 (159.979) Cm (27:32) TOF MSMS 0.00ES+
100- 379.0399 4471000 2.17¢e5
] CBDA
¥
o] 272.1353 330.1885 |3m20429 2501060 N
A R R AR R L L L R L L L L L L R A R L R A R A Ry L L R L R s R L R A L A L e AN R L L Rl L) R LA RS Rt RARA NRaR LA A ananaa ]
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-H-AG-421-7PASS_ TRANSFER30_2 dt 41 (132.656) Cm (39:42) TOF MSMS 0.00ES+
. 313.2118 3.38e5
100,
1 A9-THC
] 314.2142
217.1194 2311345 271.1638
e R s R s e R M s R R R A A R s A L A e L A R L m A A A AR R AR R e 114
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-H-AG-421-7PASS_ TRANSFER30_2 dt 30 (129.026) Cm (28:33) TOF MSMS 0.00ES+
. 231.1345 1.03e6
100,
i CBD
B3
] ?32'1386 353.0606 421.1223
e R s M s R s M s R A R R M A R L A L A e M A B i m A A A A R AR A s e 1114
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480

Figure S14-1. Mobiligram and mass spectra of cannabinoids in sample C#1.
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C#2 _full scan_for checking Ag(I) adducts

Raw output
20230929-10ppm-SP-AG-FULLSCAN_dt TOF MS ES+
1007 29.17 393
] EIC m/z 393 6.24e4
[ IS 287 for checking cannabinoids with MW 286 (compounds 12-14)
] 31.48
07 r—r T A T T T T T T T T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-SP-AG-FULLSCAN_dt TOF MS ES+
100~ 31.15 265
1 EIC m/z 465 17485
= 3742 for checking cannabinoids with MW 358 (compounds 10-11)
L U e B e e L e B B B e e e e R o BRSLLE S B B T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-SP-AG-FULLSCAN_dt TOF MS ES+
3247 439
100+ 28,54 2983 EIC m/z 4_39 o . 43804
o] for checking cannabinoids with MW 332 (compounds 7-9)
] 25.87
0 r—r T R R L T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-SP-AG-FULLSCAN_dt TOF MS ES+
100- 28,51 EIC m/z 421 61
\Oj for checking cannabinoids with MW 314 (compounds 1-6) '
1 34.12
0 r—r T T T T T T T T T e T T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-SP-AG-FULLSCAN_dt TOF MS ES+
ic e
2092  23.89 30.82 _
e 2659 3445 4009
15.97  18.61 - 52.60
LI L I B O B L B L B L B B L B B S B B B B ——————— lime
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
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C#2 _SIM_for checking Ag(I) adducts
Raw output
20230929-10ppm-SP-AG-287-1PASS-3 1 (0.009)

TOF MSMS 393.00ES+
100 393.0857 1.96e3
] 395.0823 SIM_checking Ag(I) adducts of cannabinoids with MW 286
m 2] (compounds 12-14) at m/z 393/395
] so2170 | [2O1698 Found
07HH\HH\‘H‘\‘L"i"\‘H‘\HH\HH\‘H‘\H"\HH\H"\HH\‘H‘\‘H‘\HH\HH\“H\“H\““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-SP-AG-465-7PASS_2 1 (0.018) TOF MSMS 465.00ES+
1007 . oo . 4651033 , o 5 4704
1 SIM_checking Ag(I) adducts of cannabinoids with MW 358
o] (compounds 10-11) at m/z 465/467
1 Found 468.1088
] 4231164 447.0969.449.0925 (
07““\““\‘“‘\“"\‘“‘\““\““\‘“‘\“‘I‘\““\“"\““\‘“‘\‘j“lw"“‘\““\‘“‘\‘l“‘l\““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-SP-AG-439-1PASS 1 (0.003) TOF MSMS 439.00ES+
100~ . L . 439.1098 3.71e3
1 SIM_checking Ag(I) adducts of cannabinoids with MW 332
.1 (compounds 7-9) at m/z 439/441
<
1 Not found 439.0883 440.1151
] 409.1172 442.0919
0““\““\‘“‘\“"\‘“‘\““J\““‘\‘“‘\“"\““\“"\“‘[‘\‘j‘(“‘\‘“‘\““\““\““\““\““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-SP-AG-421-5PASS_2 1 (0.010) TOF MSMS 421.10ES+
100+ 421.1133 423.1134 . .. . 1.33e5
] SIM_checking Ag(I) adducts of cannabinoids with MW 314
] (compounds 1-6) at m/z 421/423
52
] 23.1284 Found
07““\““\‘“‘\“"\‘“‘\““\““\‘“‘\“["L\L““\“"\““\‘“‘\‘“‘\““\““\““\““\““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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C#2 _mobility separation_for checking CCS

Raw output
20230929-10ppm-SP-AG-287-2PASS-TRANSFER4_2_dt TOF MSMS ES+
- 46.99 393
100 5.27e4
] A9-THCV m/z 393_2-pass
] / CCS:185.1x0.01 for checking cannabinoids with MW 287
[ QXS (compounds 12-14)

LG L B e e B e B B B B B B B B B B B B e B I B
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 10000  110.00 12000  130.00  140.00  150.00  160.00  170.00
20230929-10ppm-SP-AG-465-7PASS_3_dt TOF MSMS ES+
100+ 147.90 465
| THCA 2.82e5

m/z 465_7-pass CBDA CCS:192.140.01
1 for checking cannabinoids with MW 358 CCS:189.740.04 5,/ |/ TEe
2 (compounds 10-11)

O L s e e e e e B B B B B B B B B B e B L B UL IS B
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 10000  110.00 12000  130.00  140.00  150.00  160.00  170.00
20230929-10ppm-SP-AG-421-5PASS_2_dt TOF MSMS ES+
100 97.15 421
| m/z421 5 CBD 1.42¢6

1 m/z -pass
, —P o CCS:182.3%0.02
] for checking cannabinoids with MW 314 \ A9-THC
*| (compounds 1-6) CCS:184.4£0.01
L e e B L B B B B B B B B U e B e e B 14415
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 10000  110.00 12000  130.00  140.00  150.00  160.00  170.00
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C#2_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-SP-AG-287-2PASS-TRANSFER30_2_dt TOF MSMS ES+
100+ 4656 A9.THCV m/z 393_2-pass _transfer fragmentation _EIC m/z 285 0
. el for checking A9-THCV '
07““\““““\““\““\““““\““““\““\““\““““\““\““\““““\““\““\““““\““““\““\““\““““\““\
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-SP-AG-465-7PASS-TRANSFER30_2_dt TOF MSMS ES+
- . 146.25 339
1007 m/z 465_T7-pass _transfer fragmentation _EIC m/z 339 THCA 4.06€5
] for checking THCA AN
07““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-SP-AG-465-7PASS-TRANSFER30_2_dt TOF MSMS ES+
§ . 142.29 379
100; m/z 465_7-pass _transfer fragmentation _EIC m/z 379 CBDA 5.88e4
< for checking CBDA N
07““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-SP-AG-421-5PASS-TRANSFER30_2_dt TOF MSMS ES+
98.14 313
1004 ) A9-THC
1 m/z 421_5-pass _transfer fragmentation _EIC m/z 313 - 1.90e5
%] for checking A9-THC
07““\““““\““\““\““““\““““\““\““\““““\““\““\““““\““\““\““““\““““\““\““\““““\““\
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-SP-AG-421-5PASS-TRANSFER30_2_dt TOF MSMS ES+
100 ) 95.83 353
i m/z 421_5-pass _transfer fragmentation _EIC m/z 353 /CBD 1.78e5
] for checking CBD
UL e e e L e L o S AL B s B o B e e B S B e e e e 111
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
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C#2_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-SP-AG-287-2PASS-TRANSFER30_2_dt 105 (46.331) Cm (105:107) TOF MSMS 0.00ES+
285.1765 7.55e3
1007 A9-THCV
ol 203.0094
| IS
& 286.1801
1| 204.1036 231‘1302 243.1310 271.1614 3950823
Otk e e e e e e e e e e e e e Mz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-SP-AG-465-7PASS-TRANSFER30_2_dt 104 (146.251) Cm (103:106) TOF MSMS 0.00ES+
100, 339.1831 5.08¢5
] THCA
< 340.1884
1 447.0938
e R s M s s M s s A R A A R s A L A M A R e ma A A A A R A A s e 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-SP-AG-465-7PASS-TRANSFER30_2_dt 91 (141.961) Cm (90:94) TOF MSMS 0.00ES+
100+ 449.1018 6.47e4
: 379.0313 447.0907
<] CBDA 451.1081
1 382.0343
o] 257.1090  273.1375 313.2040 339'\1‘831 | 423.1104 w( iz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-SP-AG-421-5PASS-TRANSFER30_2_dt 21 (98.139) Cm (20:23) TOF MSMS 0.00ES+
) 313.2066 15865
100+
| A9-THC
e 314.2090
. 217.1151 231.1300 257.1443 2711590 miz
LA R R AR R L L S R L L L L L L B A R L R A R A Ry N L L R L R s R L R A L N L e AN R L Ll R L) R LA RN Rt RARA NRRR LA A ananaa ]
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-SP-AG-421-5PASS-TRANSFER30_2_dt 14 (95.829) Cm (11:18) TOF MSMS 0.00ES+
100 231.1300 14766
] CBD
S
i 2021341 253,055 22113 /
A R R AR R L L N R R L L L A R L R L R R R R A R L R L L s R L R L L L R A R A R LA R A KA R A Rasan A A nanaaas aam anas (1T 4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480

Figure S14-2. Mobiligram and mass spectra of cannabinoids in sample C#2.
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C#3 _full scan_for checking Ag(I) adducts

Raw output
20230929-10ppm-TDH-AG-FULLSCAN2_dt TOF MS ES+
29.17 393
100? EIC m/z 393 4.23e4
LIRS 31.48 for checking cannabinoids with MW 286 (compounds 12-14)
] 25.87 -
G’ T T T T L L L L L T T T T T T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-TDH-AG-FULLSCAN2_dt TOF MS ES+
100+ 31.15 265
] 57,00 EIC m/z 465 2.29e5
& 3445 "7 for checking cannabinoids with MW 358 (compounds 10-11)
07 r—r T T T T T T T T T T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-TDH-AG-FULLSCAN2_dt TOF MS ES+
100+ 3214 EIC m/z 439 5 2‘1"3‘91
] . . . . .zle
. 29.83 for checking cannabinoids with MW 332 (compounds 7-9)
7 A
05 41.38
r—r T L T T L A L T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-TDH-AG-FULLSCAN2_dt TOF MS ES+
100- 30.49 EIC m/z 421 7 4‘;2;
] 2884 3412 for checking cannabinoids with MW 314 (compounds 1-6) “re
S '
07 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-TDH-AG-FULLSCAN2_dt TOF MS ES+
29.17 30.49 TIC TIC
100
23.89 4.41e6
o 20.92 26.53
S
L S e e B B e e e B B S B B S s s il 10415
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
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Raw output

C#3 _SIM_for checking Ag(I) adducts

20230929-10ppm-TDH-AG-393-1PASS 1 (0.003)

. L . TOF MSMS 393.00ES+
100~ 395.1727 SIM_checking Ag(I) adducts of cannabinoids with MW 286 316
] 393.0915 (compounds 12-14) at m/z 393/395
s Not found
1 396.1788
o] 3821089 392057 | | | | 3982681 414.1412 434.1866 435.9786 ;
380 385 300 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-TDH-AG-465-4PASS_2 1 (0.005) TOF MSMS 465.00ES+
1004 SIM_checking Ag(I) adducts of cannabinoids with MW 358 465.1096 4671101 2.24e4
] (compounds 10-11) at m/z 465/467 '
] Found
] 423.1194 447.1000 449 0987 464.1489 468.1152
0““\““\‘“‘\“"\‘“‘\““\““\‘“‘\‘““\““\“"\““\‘“‘\‘“‘\“"\““\‘“X\““iw““\““\m/z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-TDH-AG-439-1PASS2 1 (0.012) TOF MSMS 439.00ES+
. . . . 439.1160 3.95e3
1007 SIM_checking Ag(I) adducts of cannabinoids with MW 332
{ (compounds 7-9) at m/z 439/441
7 Not found
] 439.0075 440.1212
0+ ‘\““\‘“‘\“"\‘“‘\““\““\‘“‘\‘“‘\““\““\“‘L‘\‘1“‘\‘“‘\“"\““\““\““\HH\HH\I‘I"I/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-TDH-AG-421-7PASS_1 1 (0.008) TOF MSMS 421.00ES+
100+ 421.1193 SIM_checking Ag(I) adducts of cannabinoids with MW 314 3.92e4
1 4231194 (compounds 1-6) at m/z 421/423
<] Found
j 425.1364
1 420.0939
07““\““\‘“‘\“"\‘“‘\““\““\‘“‘\\“J"]\““\“"\““\‘“‘\‘“‘\““\““\““\“H\H“\“H\mlz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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C#3 _mobility separation_for checking CCS

Raw output
20230929-10ppm-TDH-AG-465-4PASS_2_dt m/z 465_4-pass TOF MSMS ES+
100+ 89.23 for checking cannabinoids with MW 358 ) 465
THCA (compounds 10-11) 8065
CCS:191.6%0.02
0 T T T T 7T T T T T T T T o T T T o T T T T o T T T o T T T L I | T
80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-TDH-AG-421-7PASS_2_dt TOF MSMS ES+
100+ ¥ A9-THC 2 g
| m/z 421_7-pass CCS:184.240.02 e
| for checking cannabinoids with MW 314
| (compounds 1-6) /
LIRS CBD? A8-THC?
CCS:18232+0.04 CCS:190.8£0.09
\1.14 /
144,67
U U U L T DV U DV U D D DA —— Ti
80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00

S59



C#3_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-TDH-AG-465-4PASS_TRANSFER30_dt TOF MSMS ES+
100 88.24 m/z 465_4-pass _transfer fragmentation _EIC m/z 339 o039
/THCA for checking THCA '
B R
. 99.46
‘ 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt TOF MSMS ES+
100~ 143.35 A8.THC? 245
. - ? 7.16
1 m/z 421_T7-pass _transfer fragmentation _EIC m/z 245 7 8-THC e3
= for checking A8-THC 129.49 132.46
o] 1 T T T T T T T T T T T T — T T — T " — 1
80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt TOF MSMS ES+
100+ 132.46 313
1 m/z 421_7-pass _transfer fragmentation _EIC m/z 313 _~A9-THC 2.37e5
| for checking A9-THC
o] 1 T T T T T T T T T T —T T T —r T — T —
80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt TOF MSMS ES+
129.49 353
100 . CBD?
1 m/z 421_7-pass _transfer fragmentation _EIC m/z 353 - 1.90e3
| for checking CBD 145.99
] 132.46
] 134.11 140.38 143.68
0 1 T T T T T T T T T T T T T T =T T — Time
80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
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C#3_mobility separation+transfer fragmentation_for checking fragments
Raw output

20230929-10ppm-TDH-AG-465-4PASS_TRANSFER30_dt 26 (87.909) Cm (25:27)
100

TOF MSMS 0.00ES+
339.1885 6.24e5
THCA
m R
340.1911
447.1000
e R s M s R s ) s R R A A R s A A A e M A R L ma A A AR A e AR A s e W 112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt 47 (143.347) Cm (42:50) TOF MSMS 0.00ES+
100- 313.2092 9.16e3
1 A8-THC 245.1492
.1 Not match
7 231.1322 271,152 296.1693 314.2142 i
1 201.0860 . 246.1533 . '
1 _217.1172] ( 2571490 ?72'1667 | 299.1972 H 4251303
O T T T e T T T T P T e e e e e e e ey MYZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt 14 (132.458) Cm (13:15) TOF MSMS 0.00ES+
~ 313.2092 2.64e5
100
1 A9-THC
o\o;
] 3142115
] 2171172 271.1638
N L i s B B R L L s R R A s s s A A A R A s e 11 T4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
20230929-10ppm-TDH-AG-421-7PASS_TRANSFER30_2_dt 5 (129.488) Cm (4:8) TOF MSMS 0.00ES+
~ 231.1345 1.07e4
100
1 CBD
x| Not match 313.2092 421.1193
| 201.0840 245-‘1492 271.1614 299.1972 314.2115 353.0579 ‘424.1273
0 \/\\\\\\‘\\\\\“\\\“\\\\\J\‘\\(\\\\\\\”\\\\\\\\\\\\\1/\\ T T
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Figure S14-3. Mobiligram and mass spectra of cannabinoids in sample C#3.

T T M/Z
430 440 450 460 470 480
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G#1 _full scan_for checking Ag(I) adducts

Raw output
20230929-10ppm-GUMMY2-AG_dt EIC m/z 393 TOF MS ES+
100 28,18 for checking cannabinoids with MW 286 (compounds 12-14) ] 9222
S
] 25.87 31.81
Gi T T T T T T T L L I L L L B L L UL L L L L L UL L L L L L L L UL L L
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY2-AG_dt TOF MS ES+
100, 30.82 3445 EIC m/z 465 4 3322
<l for checking cannabinoids with MW 358 (compounds 10-11) ’
37.09
1500 2000 2500 30,00 3500 | 4000 45.00 5000 5500 60.00 6500 7000 75.00
20230929-10ppm-GUMMY2-AG_dt TOF MS ES+
100+ 2947 EIC m/z 439 ) 0‘2‘32
f . . . " .UZe
o] for checking cannabinoids with MW 332 (compounds 7-9)
] 40.06
] 36.10 41.71
1500 2000 2500 30,00 3500 | 4000 4500 5000 5500 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY2-AG_dt TOF MS ES+
100+ 30.49 EIC m/z 421 8 2‘1‘2;
] - - . - . e
o for checking cannabinoids with MW 314 (compounds 1-6)
o 28.18 34.45
Gi T R LR DL L B UL L L I L L I T T T T T T UL B
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY2-AG_dt TOF MS ES+
TIC TIC
100 8.67¢6
2
15.97 49.96 72.73 .
L B e e B S B e UL N B s B B S B B e B B e e 14415
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
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G#1 _SIM_for checking Ag(I) adducts

Raw output
20230929-10ppm-GUMMY2-AG-393-1PASS 1 (0.010) TOF MSMS 393.00ES+
100 393.2049 SIM_checking Ag(I) adducts of cannabinoids with MW 286 505
3931729 (compounds 12-14) at m/z 393/395
m Not found
393.0974  397.3733
3801110 3920690, L J‘ b 597.4113
0\/““\““\‘""\“"\‘“‘\““\““\““\““\““\‘ T T T T T ————— M/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-GUMMY2-AG-465-1PASS 1 (0.009) TOF MSMS 465.00ES+
100- 423.1224 8.66e3
1 SIM_checking Ag(I) adducts of cannabinoids with 4641489
] MW 358 (compounds 10-11) at m/z 465/467 '
| Not found 424.1243 465.1508
07““\““\‘“‘\“"\‘“‘\““\““\‘“‘\“"\““\“"\““\‘“‘\‘“‘\““\““\‘“‘\““‘\HH\HH\I‘I"I/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-GUMMY2-AG-439-2PASS_2 1 (0.013) TOF MSMS 439.00ES+
- . . . 439.1313 586
1007 SIM_checking Ag(I) adducts of cannabinoids with MW 332 4411306
(compounds 7-9) at m/z 439/441
°\°i Not found 443.2703
] 401.0790 438.1211 4442277
| 383.0695 ] 421.1193.423.1164 4251243 dy 7 473.9030
Ottt e e e e ————— miz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-GUMMY2-AG-421-2PASS_1 1 (0.011) TOF MSMS 421.00ES+
100, 4211223 4231224 SIM_checking Ag(l) adducts of cannabinoids with MW 314 3.86e4
] (compounds 1-6) at m/z 421/423
ES Found
] 4241273
07““\““\‘“‘\“"\‘“‘\““\““\‘“‘\“\"\““\“"\““\‘“‘\‘“‘\““\““\““\“H\H“\“H\m/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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G#1 _mobility separation_for checking CCS

Raw output
20230929-10ppm-GUMMY2-AG-421-5PASS_2_dt TOF MSMS ES+
106.12 421
1007 3.68¢5
m/z 421_5-pass
| for checking cannabinoids with MW 314
(compounds 1-6) A8-THC
CCS:190.3£0.01
~] A(4)8-iso-THC
CCS:186.5%0.02
A9-THC
CCS:184.0£0.01
0““““\“““"\‘“‘\““\““\““\““““\““““\““\““\“"\““\““““\““““\Time
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00
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G#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-GUMMY2-AG-421-5PASS_TRANSFER30_2_dt TOF MSMS ES+
100 104.80 A8-THC 245
1 m/z 421_5-pass _transfer 1.20e5
| fragmentation_EIC m/z 245 /
<l for checking A8-THC
0\“‘\““““\““““\““““\““““\““\““\““\‘“‘\““““\““““\““““\““\““\““\““\““““\“‘
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-GUMMY2-AG-421-5PASS_TRANSFER30_2_dt TOF MSMS ES+
100+ . 100.51 419
] A(4)8-iso-THC 1.43e3
1 m/z 421 _5-pass _transfer 10513 109.09
| fragmentation _EIC m/z 419
| for checking A(4)8-iso-THC
0\“‘\““““\““““\““““\““““\““\““\““\‘“‘\““““\““““\““““\““\““\““\““\““““\“‘
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
20230929-10ppm-GUMMY2-AG-421-5PASS_TRANSFER30_2_dt TOF MSMS ES+
100+ 105.13 313
1.19e4
1 m/z 421_5-pass _transfer -
| fragmentation _EIC m/z 313
. el for checking A9-THC
L L B A S B S LS B B L e B B B I B e e e s e 14415
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00
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G#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-GUMMY?2-AG-421-5PASS_TRANSFER30_2_dt 23 (104.805) Cm (22:25) TOF MSMS 0.00ES+
- 245.1515 1.62e5
100

| A8-THC
m e

] 271.1662

1 231.1345 246.1533 4211223

] 201.0881 257.1490 | 2721691 313.2118 |

O T T T T T T T e e T T T T T T T T e [y [P e e e e e ek e M2
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
20230929-10ppm-GUMMY2-AG-421-5PASS_TRANSFER30_2_dt 10 (100.515) Cm (8:11) TOF MSMS 0.00ES+
- 421.1223 3.29e3
100

| . 423.1224

1 A(4)8-iso-THC

] 271.1662

=

] 211345 2451492 550 1654 272.1691 200.1947° 313.2118 419.1089 || 454 1243

] 201.0881 212.1769 232.1341 H 300.2023 | 314.2115

0 \HH\H‘HM‘JTW'HH\“HwH“lwm‘w””\”“w‘“\H“\“J‘\“““\HHW“wmwH‘\““\HHMWWH\HH\‘J“ ‘\J““\““\““\““\‘“‘\““\““\“‘l‘\l““\““\““\““\‘“‘\““\““\‘“‘\““\““\““\““\‘“‘\L“‘f““\‘“‘\““\““\‘“‘\““\““\““\““\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470
20230929-10ppm-GUMMY2-AG-421-5PASS_TRANSFER30_2_dt 5 (98.865) Cm (4:6) TOF MSMS 0.00ES+
- 313.2002 929
100

1 A9-THC 421.1193

Q\i 245.1492 271.1638 421.110:

231 1345 2561047 314.2194
. 258.161 :

] 217-‘1194 | 58“60 2721667, 4570 | 315.2181 46,0735 391.1783403.1281 4191119 14241303

0 \!H‘WJHW‘H‘\”‘”‘wlm\‘“‘“\H“'H"H\“H‘WH‘H\“H“‘W‘J\‘HH\‘HH”\‘HH\HHMMH‘H'\'HH‘\"H'WH‘MHWJ“‘wmw”w”‘HH“W‘H\HH'H‘H‘WMHHNHWHw‘”w”‘”‘\'m“\HH\HHWHMHWH‘MHWH“\“‘\H"\hmwHWHwmwwwwwwawwwm/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470

Figure S14-4. Mobiligram and mass spectra of cannabinoids in sample G#1.
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G#2 _full scan_for checking Ag(I) adducts

Raw output

20230929-10ppm-GUMMY3-AG-FULLSCAN_dt TOF MS ES+
29.50 393
100? EIC m/z 393 2.37e4
m 2818 for checking cannabinoids with MW 286 (compounds 12-14)
] 26.53 31.81
" 15,00 2000 | 2500 | 3000 | 3500 4000 45.00 50.00 5500 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY3-AG-FULLSCAN_dt TOF MS ES+
100+ 34.45 465
] EIC m/z 465 2.23e5
& for checking cannabinoids with MW 358 (compounds 10-11)
" 15,00 2000 | 2500 30.00 3500 | 40.00 45.00 50.00 5500 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY3-AG-FULLSCAN_dt TOF MS ES+
100+ 2917 EIC m/z 439 5 6;32
] 31.81 for checking cannabinoids with MW 332 (compounds 7-9) e
o\oj A
] 35.44
0 r— T LR I L L I T T T T T T T T T T T T L L IR B L T T L L T T T T
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
20230929-10ppm-GUMMY3-AG-FULLSCAN_dt TOF MS ES+
100, 30.49 EIC m/z 421 421
] for checking cannabinoids with MW 314 (compounds 1-6) 4.50e6
B3
] 28.18 34.45
" 4500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500
20230929-10ppm-GUMMY3-AG-FULLSCAN_dt TIC TOF MS ES+
30.49 TIC
100 48,64 1.23e7
S 23.89 32.14 34.45
2294 26.53
ARV L L R A R L VA L UV A VUV LR U T =T lime
15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00
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G#2 _SIM_for checking Ag(I) adducts

Raw output
20230929-10ppm-GUMMY3-AG-393-2PASS-TRANSFER4_2 1 (0.007) TOF MSMS 393.00ES+
100 393.0857 o o _ o ] 3.36e3
] ‘ SIM_checking Ag(I) adducts of cannabinoids with MW 286
. (compounds 12-14) at m/z 393/395
2
] 392.1561 396.0883 Found
07 T T T T L etV T T T T T T 1Mz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
210230929-10ppm-GUMMY3-AG-465-1PASS 1 (0.005) 12s116a SIM_checking Ag(I) adducts of cannabinoids with MW 358 TOF MSMS 465.(29593;5
007 (compounds 10-11) at m/z 465/467
] Not found 464.1426
°\°,
] 4241212 4651444
o A O e o g g g S L B 1 o S S O S ) S S SN 1112
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-GUMMY3-AG-439-4PASS-TRANSFER4_3 1 (0.014) TOF MSMS 439.00ES+
100- 439.1129 2.61e3
| SIM_checking Ag(I) adducts of cannabinoids with MW 332 441.1245
=] (compounds 7-9) at m/z 439/441
1 Found 438.1119 41.1429
o] 407.1031.409.1023 421.1133.423.1134 T /
L L e g s s e s e et e e A L S ) RS A e N 114
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
20230929-10ppm-GUMMY3-AG-5PASS_1 1 (0.021) TOF MSMS 421.00ES+
1004 421.1163 9.79e5
] 4231164 SIM_checking Ag(I) adducts of cannabinoids with MW 314
o] (compounds 1-6) at m/z 421/423
] sange  Found
o S VS VR S VP AL L S P P “ L L L e O L L S S S S S IS S R |11
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480

S68



G#2 _mobility separation_for checking CCS

Raw output
20230929-10ppm-GUMMY3-AG-393-2PASS-TRANSFER4_2_dt TOF MSMS ES+
100 48.38 m/z 393_2-pass 393
1 A8-THCV for checking cannabinoids with MW 286 6:55e4
] CCS:188.5+0.01 (compounds 12-14)
.
1 37.16
O S B e B e B B S AL B e B o B B B s B s e BRSO
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00
20230929-10ppm-GUMMY3-AG-439-4PASS-TRANSFER4_2_dt TOF MSMS ES+
82.50 439
100+ ) .
] g%gyigingg )(()ihydrocannabmol '\ 9a-hydroxyhexahydrocannabinol 3.1ed
] ’ D 86.13 CCS: 196.0£0.03
1 m/z 439_4-pass 93.06
%] for checking cannabinoids with MW 332 /
1 (compounds 7-9)
07\\\\\\\\\\\\\\\\
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 130.00
20230929-10ppm-GUMMY3-AG-5PASS_2_dt TOF MSMS ES+
100+ . 107.05 421
1 m/z 421_5-pass A(4)8-iso-THC A8-THC 7.98¢6
1 for checking cannabinoids with MW 314 CCS:187.1£0.03 || / €CS:190.9£0.08
.| (compounds 1-6) A9-THC
=] CCS:184.40.04 A3-THC
CCS:193.7%0.04
94,18 99.13 102.43 T
L B s B s L B B L B S e A B L B s e R s e B |
30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00 13000
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G#2_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-GUMMY3-AG-393-2PASS-TRANSFER30_2_dt

TOF MSMS ES+

48.05 ) 217
1004 P A8-THCV m/z 393_2-pass _transfer fragmentation _EIC m/z 217 1.9364
" for checking A8-THCV
04 — — : — — — — — — — ——— ——— —— — ——— — ——— — —
40.00 ‘ 50.00 60.00 70.00 80.00 ‘ 90.00 ‘ 100.00 110.00 120.00
20230929-10ppm-GUMMY3-AG-439-4PASS-TRANSFER30_2_dt 93-hydroxyhexahydrocannabinol TOF MSMS ES+
PP - yaroxy Y 9a-hydroxyhexahyd binol
- ] 9174 9a-hydroxyhexahydrocannabino 313
1003 m/z 439_4-pass _transfer fragmentation _EIC m/z 313 82,50 ydroxy y 5.80e3
>3 for checking 9(a)B-hydroxyhexahydrocannabinol
07 R L T T L L I L L L L I L R T T T T T T T T
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt A(4)8-jsg-THC TOF MSMS ES+
) 014 419
1003 m/z 421_5-pass _transfer fragmentation _EIC m/z 419 9319 o4 54 10573 41064
4 for checking A(4)8-iso-THC ' 113.98
07 T T T L L I L T T T T T T T T T T T T T T T T 1 T L L L L L L T T T T T ‘. rr T 1 T 7T T
40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt A9-THC TOF MSMS ES+
. 98.14 313
1003 m/z 421_5-pass _transfer fragmentation _EIC m/z 313 st 10573 4.3065
>3 for checking A9-THC 10111
o+ — ——— ——— — ——— — — — ——— — — — — ; ; — —
40.00 ‘ 50.00 60.00 70.00 80.00 ‘ 90.00 100.00 110.00 120.00
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt TOF MSMS ES+
) 105.73 245
1003 m/z 421_5-pass _transfer fragmentation _EIC m/z 245 A8-THC 4.0066
>3 for checking A8-THC
o+ — ——— ——— — ——— — — — ——— — — — — : : — —
40.00 ‘ 50.00 60.00 70.00 80.00 ‘ 90.00 100.00 110.00 120.00
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt TOF MSMS ES+
) ) 105.73 i 299
1903 m/z 421_5-pass _transfer fragmentation _EIC m/z 299 A3-THC 1615
1 for checking A3-THC 0352 981410078 108.37
e — —————— Time
40.00 ‘ 50.00 60.00 70.00 80.00 ‘ 90.00 ‘ 100.00 110.00 120.00 ‘
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G#2_mobility separation+transfer fragmentation_for checking fragments

Raw output
20230929-10ppm-GUMMY3-AG-393-2PASS-TRANSFER30_2_dt 44 (48.046) Cm (43:45) TOF MSMS 0.00ES+
217.1172
.103 203.1015 |218.1208 243.1310 A8-THCV 190t
P 271.1614 2851765 395.0852 iz
I AN A A L N A A A R A A RN R AR RN AR LR |

O T T T T T T T ik LA AR LR LA A AR R RN AR AR

200 210 220 230 240 250 ‘ 260 270 280 290 300 310 320 330 340

20230929-10ppm-GUMMY3-AG-439-4PASS-TRANSFER30_2_dt 51 (91.737) Cm (51:52)

100 313.2066
2

‘ 314.2090
(

2171151 231. 1322 245.1469 2571467 2711614 299.1947

T T T T T T T T T T T T
350 360 370 380 390 400 410 420 430 440 450
TOF MSMS 0.00ES+
2.20e3

355.1381
w‘w”w”w”w”w”w”w”w”w”w”w”w“‘\‘i“"‘\“”\“”\“ t H ™ m/z

9a-hydroxyhexahydrocannabinol

O+
200 | 210 220 230 240 250 260 270 | 280 @ 290 @ 300 310 320 330 340
20230929-10ppm-GUMMY3-AG-439-4PASS-TRANSFER30_2_dt 22 (82.167) Cm (22:24)

350 360 370 380 @ 390 400 410 420 = 430 440 450
TOF MSMS 0.00ES+

100 313-2;’?22115 9B-hydroxyhexahydrocannabinol 4,1 1163 4301126 2.65e3
% 2171172 231.1322 2451469 250.1607 271.1614 284.2315 3111912‘ 411.1362 H miz
VAR S B o B o e B o e e B o L B e L e e e L B e e e B R A A A e s e

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt 35 (101.109) Cm (34:36)

271.1614
2311322 2451469 259.1631 2721667 299.1922  313.2066

100
°\°§ 201.0860
1] Ly

350 360 370 380 390 400 410 420 430 440 450
TOF MSMS 0.00ES+

421.1193 7.86e4

A(4)8-iso-THC
419, 0999 1424 1182

0wmw”wmew”wmew”wmewmwmewmwmewmwH‘\H"\"H\"H\H"\"H\"H\H"\"H\"H\""w‘Hw‘H\HH\HH\HH\HHMmew”wmew”wmew”wmew”wwawwwwwm/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt 26 (98.139) Cm (25:27)

350 360 370 380 390 400 410 420 430 440 450
TOF MSMS 0.00ES+

313.2002 2.45¢5
100 314.2090 A9-THC
3 217.1172 231.0208  245.1469 257.1443 271.1614 299.0070 423.1284
O e o o 2 o S RRama naananasall a1 74

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt 49 (105.729) Cm (48:49)
245.1469

100
,,\o% 201.0860 231,122 ‘546 1510 2711614 313.2066

350 360 370 380 390 400 410 420 430 440 450
TOF MSMS 0.00ES+
A8-THC 2.91e6

4211163
LA R A A AR RS AR AR AR AR AR N T — m/z

200 210 220 230 240 250
20230929-10ppm-GUMMY3-AG-5PASS-TRANSFER30_2_dt 56 (108.039) Cm (56:57)

260 270 280 290 300 31 0 320 330 340

350 | 360 370 | 380 @ 390 400 410 420 430 440 450

A3-THC TOF MSMS 0.00ES+

245.1492 1.90e4
100 299.1922 421.1133
271.1614
°\£ ?01-0860 2011322 ‘r2461510 \ 2961769, | 313ﬁ092 346.1553 421, 1012\\ 231318 /
SSARAARARR AR AR AR T ‘\‘H‘““\““\“““\““\ T \ ‘\““‘\““\““\“"\“"\““\““\““\““\““\““\““““\““\‘“‘\““\““\‘“‘\““\““\“‘\ T T m1 M/Z

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

Figure S14-5. Mobiligram and mass spectra of cannabinoids in sample G#2.
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R#1 _SIM_for checking Ag(I) adducts

Raw output
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER4-7P 17 (0.376) Cm (2:42) TOF MSMS 421.10ES+
100~ 421.1316.423.1317 4.21e7

SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found

%

424.1336

0 ““\““\‘“‘\“"\‘“‘\““\““\‘“‘\‘"L““"L‘“\“‘“\“"\““\‘“‘\‘“‘\“"\““\““\“H\H“\Hw\mlz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#1 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER4-7PB_dt TOF MSMS ES+
100+ 130.94 o
m/z 421_T7-pass 6.60e6
CcBD for checking cannabinoids with MW 314
CCS:181.1%£0.07 (compounds 1_6)
A9-THC
CCS:184.410.08
135.23 A8-iso-THC A8-THC
-iso-
CCS:190.210.01
CCS:188.9%0.1 /
0 N s B B e e L B B B B B ) ) B Sy s o e s sl 41
130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00 180.00 185.00 190.00
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R#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt TOF MSMS ES+
1004 12929 m/z 421_7-pass _transfer fragmentation _EIC m/z 245 24
] 12665 A8-THC for checking A8-THC
S5 N
] T T T T T T T T T T T T T T T T T T T T T T T T T T T R L R
120.00 125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt TOF MSMS ES+
129.29 .
1007 . m/z 421_T-pass _transfer fragmentation _EIC m/z 259 ; ;52
; A8-iso-THC for checking A8-iso-THC
=
1 143.15
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
120.00 125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt TOF MSMS ES+
g 133.91 . 313
1007 A9-THC m/z 421_5-pass _transfer fragmentation _EIC m/z 313 1.27e6
1 /‘ for checking A9-THC
=
07 T T T T T T T L T T T T T T T T T T T T T T T T T T L AL T
120.00 125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt TOF MSMS ES+
100+ 128.96 m/z 421_5-pass _transfer fragmentation _EIC m/z 353 353
] CBD = - - 1.20e6
] /' for checking CBD
LIRS
0} T T T T T T T T T T T T T T T T T T T T " T T T —— Time
120.00 125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00
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R#1_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt 61 (145.129) Cm (60:61) TOF MSMS 0.00ES+
100 245.1552 6.13¢4
A8-THC
ok 271.1708
: 3132177 421.1316
201.0925 231.1400 246.1594 557 1555
ol l ( : ?72'1737 314.2227 H _424.1306 ,
LA A R N R A R N R L L B L R R B i I B A B L I B A R M A B S R L R A R RS AR RN AR A RAd RS aans RaaARl 1172
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt 57 (143.809) Cm (54:57) TOF MSMS 0.00ES+
100~ 231.1400 6.19e4
] A8-iso-THC
] 421.1316
S 245.1552 313.2177
1 201.0025 2321442 259.1696 2711708 209.2001 314.2227 353.0677 424.1336
07\‘/‘”\‘”w”w”w”w”w”“w”w”w‘”w””‘““\‘”‘\””\‘\”w””\””\‘”‘\””\‘”.‘J\"‘”\””\”‘(””\‘”‘\””\”‘w”‘\””\‘”w”‘lw‘””\””\””\‘”w”w”w”w”w”w”w”w”w”w“l‘(\””\‘”w”w”w‘”\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt 26 (133.580) Cm (25:27) TOF MSMS 0.00ES+
i 313.2177 1.78¢6
100
1 A9-THC
o\o;
] 314.2227
] 2171244 231.1400 271.1708
R A A L A B L e s e B e e B L e e B A B L e B e e A L e p s L L A A R L R4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PP10PTSA-TRAP6V-TRANSFER30-7PB_dt 12 (128.960) Cm (11:15) TOF MSMS 0.00ES+
i 231.1400 1.11e7
100
1 CBD
o\o;
] 232.1442 355.0679
] H 423.1317
O T T T T T T T T T T T T e e T e e e e e e ke miz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-6. Mobiligram and mass spectra of cannabinoids in sample R#1.
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R#2 _SIM_for checking Ag(l) isotope pattern

ADC129.25-5PPB-SEP119.25

20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER4-7P 1 (0.017) TOF MSMS 421.10ES+
100~ 421.1316 6.75e5

423.1317
SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found

%

424.1336

0“““““““““““““““““"“'“““““““““““““““““““““““m/Z
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#2 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER4-7PB_dt TOF MSMS ES+
. 132.19 421
CBD m/z 421_7-pass 4.28e6
CCS:182.11+0.02 for checking cannabinoids with MW 314
(compounds 1-6)
133499 A9-THC
CCS:184.2+0.01
A8-THC
CCS:190.9%0.02
A8-iso-THC 146.71
CCS:188.8
0‘\““““\““““\““““\““"“\“"\"“\““\““\““\““\““““\““““\““““\““““\““““\““ ‘Time
130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00 180.00 185.00 190.00
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R#2_mobility separation+transfer fragmentation_for checking fragments

Raw output

20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt

100

145.06

TOF MSMS ES+
245

A8-THC m/z 421_T-pass _transfer fragmentation _EIC m/z 245 338¢5
. /! for checking A8-THC
130.54
134.17
12500  130.00 135.00 140.00 14500 | 150.00 155.00 160.00 165.00 17000 | 175.00
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt TOF MSMS ES+
g 130.54 A8-iso-THC o
100+ 143.08 . 3.84e4
] m/z 421_T7-pass _transfer fragmentation _EIC m/z 259 °-°%¢
o for checking A8-iso-THC
07 T T T T T L L T T L B T T T L B L L B L |
125.0 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt TOF MSMS ES+
134.17 313
100 A9-THC . 2.59e6
] / m/z 421_5-pass _transfer fragmentation _EIC m/z 313
] for checking A9-THC
] T T T T T T LA L L B L T T L B T T T L B L L B L |
125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt TOF MSMS ES+
100 130.54 CBD . 353
] / m/z 421_5-pass _transfer fragmentation _EIC m/z 353 6.81e5
] for checking CBD
[ ] o\oi
1 147.37
T T R B VL T T L L A B T T R R L R 7 ————— Time
125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00
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R#2_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt 48 (144.733) Cm (48:49) TOF MSMS 0.00ES+
100 245.1552 2.46e5
A8-THC
" 271.1708
201.0925 231.1400 2461594 00 1eee | 2721737 3132177 421.1285
ol % Y \ | | 424.1336 ,
LA A R N R R B L N L L R A B R R B R A R L R A L L R S L L R a A L A RN A AR RS R A R AR R RARAR R AR aannn ] (114
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt 44 (143.413) Cm (42:44) TOF MSMS 0.00ES+
100+ . 4231317 9.72e4
1 A8-iso-THC
] 231.1400
] 245.1552
] 313.2177
] 259.1696 4241336
1 201.0925 232.1442 ‘ 271.1708 299.2001 314.2201
0\/\\\\\\ﬂ\\\‘\ “‘\‘\\\\\\\J\'\\(\\\\\\\ss?)fGSz\\\ LR AR A AR R AN AR AR \l(\\\\\\m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 44 450
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt 16 (134.174) Cm (15:16) TOF MSMS 0.00ES+
100- 3132177 2.7466
1 A9-THC
8
314.2201
] 217.1244
N R L L R R s L M M L L L M ) A L M R L A M D R M A L R A A A A A R e Aans nnad Aanna aanaa annsa I 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_200PP10PTSA-TRAP6V-TRANSFER30-7P_dt 5 (130.544) Cm (4:8) TOF MSMS 0.00ES+
i 231.1400 4,636
100
1 CBD
2
] 232.1442 353.0677
] | 4231287
N B s s e e s B S ) A B L L S A L R R ey s R AR R R anasa 11T 4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-7. Mobiligram and mass spectra of cannabinoids in sample R#2.
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R#3 _SIM_for checking Ag(I) adducts

ADC12-5PPB-SEP2

20221114_manualCCS_10PPDCMRS-TRAP6V-TRANSFER4-1P 47 (0.856) Cm (2:53) TOF MSMS 421.10ES+
100~ 421.1316 1.20e7

g2e.1817 SIM_checking Ag(I) adducts of cannabinoids with MW 314

(compounds 1-6) at m/z 421/423
Found

%

424.1336

Y eV T Mz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#3 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PPDCMRS-TRAP6V-TRANSFER4-4PB_dt TOF MSMS ES+
100- 88.44 421
3.65€6
m/z 421_4-pass
A8-THC for checking cannabinoids with MW 314
CCS:190.1+0.2 (compounds 1-6)
A9-THC /
CCS:184.1£0.09
A(4)8-iso-THC
CCS:186.610.09
CBD?
= CCS:181.940.05
L B S e e S B B B B B ) B B By s e e e il 1010
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
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R#3_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100 8745 m/z 421_7-pass _transfer fragmentation _EIC m/z 245 _ 245
A8-THC . 8.81e5
for checking A8-THC
LIRS
0 " T T T T T T T A L L B T T T T T T T T T R R
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
g . 83.82 ) : 419
100 A(4)8-iso-THC m/z 421_7. pass Ttransfer fragmentation _EIC m/z 419 7 4904
] for checking A8-iso-THC
o\OQ
] 77.55
] 87.12
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T R R
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100, 78.54 Ag'THC 87.45 - 313
] 81.51 : m/z 421_5-pass _transfer fragmentation _EIC m/z 313 g g4
] for checking A9-THC
< 83,82
07 T T T T T T T T T T T T T T T T T T T T T T T T T o T T R
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100+ CBD? 86.79 m/z 421_5-pass _transfer fragmentation _EIC m/z 353 » 252
] 7755 7986 for checking CBD e
°\°’: 84.15
07 T T T T T T T T 1 T 1 T — 1 — T T T —— Time
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00

S82



R#3_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 37 (87.447) Cm (36:38) TOF MSMS 0.00ES+
245.1529 1.2506
100
A8-THC
m 271.1684
201.0904 231.1378 2481571 557 1531 | 272.1737 421.1255
% | 7 3132151 N
O R M L s L R L A L M M L L L R L L A L M L R L A R L R M A L R A A A A A M AARRS Aan anad hanaa aanaa aansa [ 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 26 (83.817) Cm (25:27) TOF MSMS 0.00ES+
100+ 4231257 2.56e5
| A(4)8-iso-THC N
o\o;
] 231.1378 299.2001 419.1090
1 201.0904 259.1696 2721737 313.2151 424.1306
] 2461594 ||| ‘ |
O R M L L R e L A A R M L L L R L R ) A L R L R A R L R M A L R A A A R A Aana AARas Aana nnad Ranna wanaa aansa [ 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 19 (81.507) Cm (19:20) TOF MSMS 0.00ES+
i 313.2151 4.95¢4
100
1 A9-THC
o\o;
] 314.2174
o 2171223 231378 250.1696 271.1684 ( 423.1287 /
AR R R A R L B R L L R S R B L L L B R R B L R L L I R L R R R LA B L R SR s L R R LA AR R AR RN AR Raana anaan A1 VA
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 13 (79.527) Cm (13:14) TOF MSMS 0.00ES+
100- cED 231.1378 4211255 2.57e4
] 271.1684 313.2151
o] Not match
5?01-0904 217.1201 245"1529 250.1673 272.1737 299.1976 314.2174 353.0650 419.1121 |F24'1306
0 \““\““\‘“‘\“/“\““\‘“‘\“““\““\‘“J‘\““‘\““\‘“““\““\““\““‘\““\““\‘“‘\““\““l\‘I“‘\““\““\““\““\‘“‘\‘“‘\‘“‘\‘“‘\‘“‘\‘“l‘\l““\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\"ﬁ\““\““\‘“‘\““\““\““\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-8. Mobiligram and mass spectra of cannabinoids in sample R#3.
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R#4 _SIM_for checking Ag(I) adducts

ADC75.57-5PPB-SEP65.57

20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER4-4P 1 (0.015) TOF MSMS 421.10ES+
. 421.1316 2.44eb5

100

423.1287

SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found

%

424.1336

380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#4 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER4-4PB_dt TOF MSMS ES+
- 88.77 _ 421
ég;:lgo 6+0.1 m/z 421_4-pass 9.03e5
T for checking cannabinoids with MW 314
A(4)8-iso-THC (compounds 1-6)
CCS:186.7%0.07 .
A8-iso-THC
CCsS:188.5
A9-THC A
CCS:184.0%0.01
CBD? 1
CCS:181.8+0.0
T 85.14
78.87
0““\“‘\““ HE L I EL L I L I L I L B N L I AL L I L L L L I L L L L B “‘\““\“‘\Time
70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00
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R#4_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
o, 8745 A8-THC ) 245
] / m/z 421_4-pass _transfer fragmentation _EIC m/z 245 8.81e5
& for checking A8-THC
Ot T T T T T T T e LSRR L L B B L B S B L L e
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPHEXRS-TRAPGV-TRANSFER30-4P_dt TOF MSMS ES+
83.82 : 259
100+ 7755 A8-iso-THC .
] 8679 ¥ m/z 421_4-pass _transfer fragmentation _EIC m/z 419  7.33¢4
& for checking A(4)8-iso-THC
o 91.08
6500 7000 | 7500 8000 8500  90.00 9500 10000 10500  110.00 1500  120.00
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt ne . TOF MSMS ES+
_ 8382 A -iso-TH . 419
100 () m/z 421_4-pass _transfer fragmentation _EIC m/z 419  7.49¢4
] for checking A8-iso-THC
: 77.55
] 87.12
0+ — —— — — — — — —_— ——— — — — —— —— —— —— — —— —— — ——
6500 7000 | 7500 | 8000 8500 90.00 9500 10000 10500  110.00 1500  120.00
20221114_manualCCS_10PPHEXRS-TRAPGV-TRANSFERA0E 1 TOF MSMS ES+
100 7854 AQT] 87.45 m/z 421_4-pass _transfer fragmentation _EIC m/z 313 312
s 83.82 for checking A9-THC
L B e B N e A e T A e B o S B L S L B B S B L B S B L L S
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100 CBD? 86.79 m/z 421_4-pass _transfer fragmentation _EIC m/z 353 353
1 7755 7986 . = - 1.14e4
N for checking CBD
IS 84.15
L B S B L e e A e T A e B e S S L L L B e B B B L B S B ————————————— Time
65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
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R#4_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 37 (87.447) Cm (37:38) TOF MSMS 0.00ES+
245.1529 8.53¢5
100+
| A8-THC
| IS
] 246.1571 271.1684
1 201.0904 231.1378 / 257.1531 | _272.4737 313.2151 42?'?257
O T T T T T T T T T T T T T T T T T T T T T T T e e MYz

200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 35 (86.787) Cm (34:35)

420 430 440 450

TOF MSMS 0.00ES+

100+ 245.1529 4.42e5
] A8-iso-THC
S 423.1257
1 201.0004 231.1378 246.1571 271.1684 424.1306
il | 2321397\ _257.1531 | _272.1737 299.2001 313.2151 H/ ' iz
AL A L R R R R R I R R R R R L L R A R AR R R R AR L R R LR RS RS AR R RS AR RN AR RS AN AR AR AR RN ERRAN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 26 (83.817) Cm (25:27) TOF MSMS 0.00ES+
423.1257 2.56€5
100+
1 A(4)8-iso-THC 271.1684
= 419.1090
1 201.0904 231-|1378 2461504 255‘3‘.‘1696 2721737 299.2001 3132151 \ ?24'1306
O T ot T T T T e e T e MYz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 19 (81.507) Cm (19:20) TOF MSMS 0.00ES+
100- 313.2151 4.95¢4
1 A9-THC
Eh 314.2174
] 2171223 231.1378 259.1696 271.1684 423.1287
O T T T T T T T T T T T [ T T T T [ [ [ e e e e e T e e miz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 420 430 440 450
20221114_manualCCS_10PPHEXRS-TRAP6V-TRANSFER30-4P_dt 13 (79.527) Cm (13:15) TOF MSMS 0.00ES+
231.1378 3.94e4
1007 CBD 421.1255
=] Not match 2711684 3132151
OE 201.0904 217 1201 | 245.‘1529 2591673 l;72.1737 209.1076 ‘?14.2174 353.0650 4191121 | | 424.1306 /
\““\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““‘\““\‘“‘\““\““\‘“‘\““\““\‘“‘\““\““\‘I"‘\""\""\""\""\"“\""\""\"“\““\““\““\““\‘ T T MIZ
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 420 430 440 450

Figure S14-9. Mobiligram and mass spectra of cannabinoids in sample R#4.
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R#5 _SIM_for checking Ag(I) adducts
ADC92.96-5PPB-SEP82.96

20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER4-5P 1 (0.021) TOF MSMS 421.10ES+
g 421.1285 8.86e5
100
4231287 SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found
=
4241306
il — m/z

r—7 7 4l Wt
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#5 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER4-5PB_dt TOF MSMS ES+
100~ 106.78 Te
m/z 421_5-pass 2.07e7
) for checking cannabinoids with MW 314
A8-iso-THC (compounds 1-6)
CCS:188.6
CBD T A8-THC
CCS:182.4%0.01 CCS:189.6£0.01
A(4)8-iso-THC
CCS:186.910.02 /
A9-THC
CCS:184.410.01
0——JT7F 7 T T T T T T 1 lime
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
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R#5_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
106.78 245
100+ A8-THC .
1 /4 m/z 421_5-pass _transfer fragmentation _EIC m/z 245 3.55¢5
LI for checking A8-THC
o 97.21
T T T T L A N A L R I L T T I L L I L L I L L I L L L L B T
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
105.46 H . 259
1004 A8-iso-THC m/z 421_5-pass _transfer fragmentation _EIC m/z 259 5 y5.-
< for checking A8-iso-THC
0; 94.24 102.16
T T T A e N L e T T T I L L L L I I L L I L L L B T
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
1007 -iso- 102,16 m/z 421_5-pass _transfer fragmentation EIC m/z 419 219
. _ — - 8.99e4
o] for checking A(4)8-iso-THC
] 105.46
1 94.24
0 T H L L L L H L L R L L L T T T L L L L L L L L H L L IR |
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
100 A9-THC 932 m/z 421_5-pass _transfer fragmentation _EIC m/z 313 . 73;2
\oj for checking A9-THC '
1 105.46
07 T L L L L L LI L L L L L L L L L L L L L L L L L T
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
. 105.46 . 353
100 059\97'21 m/z 421_5-pass _transfer fragmentation _EIC m/z 353 1.17¢5
] for checking CBD
O T T T T T T T T e e T T P T T T T T Time
80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00 140.00
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R#5_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt 42 (106.455) Cm (42:44) TOF MSMS 0.00ES+
1005 A8-THC 423.1257 5.26e5
o o 231.1378 2451529
b 259.1696 271.1684 424.1306
K 201.0904 %32-1419 | N ) 299.2001  313.2151 355.0652 i miz
AR A R A R R R L R A I LR R R N s R R R R R R N e R LR R R R L R A LA AR A RS N R N R AR AR AARRE RARA RARRE RN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt 39 (105.465) Cm (38:39) TOF MSMS 0.00ES+
100 A8-iso-THC 421.1285 1.58e6
] 231.1378
o
S 259.1696 424.1306
K ?32.1419 | | 271.1684 299.2001 353.0650 miz
AR A A R R R L R A I LR R L N s R R R R R R N e R LR R R R L R A LA AR A RS N R N R AR AR AARAR RARA RARRE AN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt 29 (102.165) Cm (29:30) TOF MSMS 0.00ES+
423.1257 1.64e5
100 -iso-
] A(4)8-iso-THC 271.1684
O\E 201.0904 231.1378 259.1696 2721713 299.2001 313.2151 419.1121 424.1306
0\\\\\\\|\\246\161\7\H‘\\\(\\\\\J‘\\“\\\\\\\\\\\\\\\ ”\‘”‘\'“'”(\””\‘”w”w”w”wm/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt 21 (99.525) Cm (20:21) TOF MSMS 0.00ES+
313.2151 5.94e5
1003 A9-THC °
c\°— 314.2174
ol 2171223 231.1378 271.1684 421.1285 iz
AR R A R LR R L I A I LR R R N s R R R R R R N e R L R R R L R A LA AR A RS R R N R AR AR AARRE RARA RARR AN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBF3-TRAP6V-TRANSFER30-5P_dt 14 (97.215) Cm (12:15) TOF MSMS 0.00ES+
100, CBD 231.1378 4.80e5
=] 232.1397 423.1257
o] a 2451552 271.1684 3132151 353.0650 Ll "
AR A N R LR R e R N I LR R R N s R R R R R R N e A R L R R R L R A AR AR RS N R N R AR AR AARR RARAR RARRE RN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-10. Mobiligram and mass spectra of cannabinoids in sample R#5.
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R#6 _SIM_for checking Ag(I) adducts

Raw output

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER4-4PC 1 (0.001) TOF MSMS 421.10ES+

100+ 423.1257 2.90e5
421.1255

SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found

%

424.1306

380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#6 _mobility separation_for checking CCS

Raw output

20221114_manualCCS_10PPMURIATIC-TRAPGV-TRANSFER4-4PB_dt
100

TOF MSMS ES+
87.78 421
A9-THC A8-iso-THC m/z 421_4-pass 2.12¢6

CBD CCS:184.3+0.03 CCS:188.2 for checking cannabinoids with MW 314

CCS:182.240.02 A(4)8-iso-THC (compounds 1-6)
CCS:186.910.02 A8-THC
CCS:189.7+0.02
L L L L L I L UL B A L A A T T T T T T T T [ime
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00

S93



R#6_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMURIATIC-TRAP6YV-TRANSFER30-4P_dt TOF MSMS ES+
87.45 245
100+ A8-THC .
] m/z 421_4-pass _transfer fragmentation _EIC m/z 245 3.14¢5
=] for checking A8-THC
] 79.53
07““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““‘
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100+ 8646 A8-iso-THC i 259
] m/z 421_4-pass _transfer fragmentation _EIC m/z 259 , g5
< / for checking A8-iso-THC
] 77.55 79.86 83.82
60.00 6500 | 70.00 7500 | 8000 8500 90.00 9500 | 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
g . 83.82 : 419
100+ A(4)8-is0-THC x_ m/z 421_4_-pass _tra.msfer fragmentation _EIC m/z419 , ,;.,
o] for checking A(4)8-iso-THC
] 77.88 78.87 86.46
07““\““ T T T T T T T T T T T T T T T T e e T T L B L I L
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
100+ A9-THC 815! m/z 421_4-pass _transfer fragmentation _EIC m/z 313 313
] = = - 1.46¢6
<l for checking A9-THC
07““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““““\““‘
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt TOF MSMS ES+
79.53 . 353
100 CBD m/z 421_4-pass _transfer fragmentation _EIC m/z 353 2.03¢5
[N ~N for checking CBD
86.46
T T LR SR U SR T T T[T T L L L B L B B T T[T T[T T[T Time
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00
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R#6_mobility separation+transfer fragmentation_for checking fragments

Raw output

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt 91 (87.447) Cm (91:92) TOF MSMS 0.00ES+

100- 245.1529 2.75€5
] A8-THC 423.1257

s 231.1378 71 1684

05 201.0904 232.1419 259.1696 _272.1713 209.2001 3132151 \424'1306 /
RN AR L L A R L LR L N L R L R R R N A R LR L R R L LA LA N AN AR AR R AN Ra A RN AR Na AR LRSS AR A NN A RSN ARRAA Rn AN RARRA ARRARN (112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt 88 (86.457) Cm (87:88) TOF MSMS 0.00ES+

100, 423.1257 7.98e5
{ A8-iso-THC 231.1378

o]

M 259.1696 4241306

% ) 245-‘1529 271.1684 2992001 313 2151 353.0650 \ m/z
AR A A S U R R R R L I R R R R L R R R Rl L L R R R R R R R R L R R R L L R L AR Rl L RS AR RS AR Rl LR RS AR AR
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt 80 (83.817) Cm (79:80) TOF MSMS 0.00ES+

100+ 4231257 1.04e5
] A(4)8-iso-THC 271.1684

°\’ 201.0904 231.1378 259.1696 272.1737 2992001 543 5459 4191121 | | 424 1306
G\/\\\\\\|2\321\397\\\H‘\\\K\\\\\\‘\“\\\\\\\\\\\\\\\\\\\\\\\\\\\\m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 44 450

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt 73 (81.507) Cm (72:73) TOF MSMS 0.00ES+

100+ 313.2151 1.56e6
] A9-THC

53 314.2174

ol 2171223 231.1378 271.1684 iz
AR R A R LR R L I A I R R L N s R R R R R R N e A R LR R R R L R A AR AR RS N R N R MR AR AARRE RARA RARRR RN
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

20221114_manualCCS_10PPMURIATIC-TRAP6V-TRANSFER30-4P_dt 67 (79.527) Cm (67) TOF MSMS 0.00ES+

231.1378 4.53e5

100

i CBD

] 232.1419

0: ' 271.1684 313.2151 353.0650 4231257 »
A A R A R R R L R L L R R L R R R R R R R R R R R A A R R L A A R L R R R R R LR RS R AR LA LA RN RN RARAN RARAN RRA
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-11. Mobiligram and mass spectra of cannabinoids in sample R#6.
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R#7 _SIM_for checking Ag(I) adducts

ADC120.83-5PPB-110.83
20221114_manualCCS_10PPMVINEGAR-TRAP6V-TRANSFER4-7P 1 (0.003)

TOF MSMS 421.10ES+

SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found
2
424.1306
0 ““\““\“"\“"\‘“‘\““\““\‘“‘\‘m‘“‘m"‘\"“‘\“"\““\‘“‘\‘“‘\“"\““\““\“H\H“\“H\mlz
380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#7 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PPMVINEGAR-TRAP6V-TRANSFER4-7PB_dt TOF MSMS ES+
100~ 133.05 421
m/z 421_T7-pass 4.77e7

CBD + for checking cannabinoids with MW 314
;CS.182.4_0.03 (compounds 1-6)
52
L B B e B B B I e ) B L L L s o e s s 14415
125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00 180.00 185.00
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R#7_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMVINEGAR-TRAP6V-TRANSFER30-7PC_dt TOF MSMS ES+
100+ 131.07 353
1.01e7
m/z 421_T-pass _transfer fragmentation _EIC m/z 353
CcBD for checking CBD
c\O’
0‘ \““\““\““\““““\““““\““““\““““\““““\““‘“‘\““\““\““\““\““““\““““\““““\“‘Time
125.00 130.00 135.00 140.00 145.00 150.00 155.00 160.00 165.00 170.00 175.00 180.00 185.00
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R#7_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMVINEGAR-TRAP6V-TRANSFER30-7PC_dt 32 (131.072) Cm (31:33) TOF MSMS 0.00ES+
100+ 231.1378 5.82e7

CBD

52

353.0650
232.1419
421.1285

O ”‘w”‘w”w“”w”w”“\””\”‘w”w”w”w”‘\”‘w”w””\‘”‘\”“w”‘w”‘\””\””\””\””\””\” l\‘l”w””\””\‘”w”w”w”w”w”w”w”w”w”w“‘l“"w”\‘”w””\””\””\m/Z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-12. Mobiligram and mass spectra of cannabinoids in sample R#7.
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R#8 _SIM_for checking Ag(I) adducts

Raw output
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER4-5PB 1 (0.018) TOF MSMS 421.10ES+
100+ 421.1255_423.1257 7.91e4

SIM_checking Ag(I) adducts of cannabinoids with MW 314
(compounds 1-6) at m/z 421/423
Found

%

424.1306

Wi

380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480
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R#8 _mobility separation_for checking CCS

Raw output
20221114_manualCCS_10PPMBATTERY-TRAPGV-TRANSFER4-5PB_dt TOF MSMS ES+
100 100.32 106.92 421
m/z 421_5-pass 4.61e5
for checking cannabinoids with MW 314
é?:-sT-ﬁ& 340.03 (compounds 1-6)
T A8-THC
\ CCS:189.840.03
A(4)8-iso-THC /
CCS:187.0+0.02
A8-iso-THC
e CBD? CCS:188.6
CCS:182.2+0.04
L L e I B e e e s B B B B B I I B s s e w119
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
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R#8_mobility separation+transfer fragmentation_for checking fragments

Raw output

20221114_manualCCS_10PPMBATTERY-TRAPG6V-TRANSFER30-5P_dt

TOF MSMS ES+

- A8-THC 106.59 245
100 .
] m/z 421_5-pass _transfer fragmentation _EIC m/z 245 8.14e3
LIS 97.02 99 00 for checking A8-THC
] 94.71
0‘\““““\““““\““““\““““\““““\““““\““““\““ D N L
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
100 A8-iso-THC 103,60 m/z 421_5-pass _transfer fragmentation _EIC m/z 259 , 6522
o] for checking A8-iso-THC
94,71 97.02 101.97 110.88
G‘\““ T T T T T TrTrTr T T T T T T T D
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
1004 A(4)8-iso-THC 1933 m/z 421_5-pass _transfer fragmentation _EIC m/z 419 _ 419
] - — - 3.08e3
o] 9471 96,03 for checking A(4)8-iso-THC
0 110.88
T T LR T T T T T T T T T T T T T D
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt ) TOF MSMS ES+
100+ A9-THC 9933 m/z 421_5-pass _transfer fragmentation _EIC m/z 313 313
] X for checking A9-THC 2.37e5
B
05 95.70
T T L T T T TrTrrT T T T T T T T T T T T D
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt TOF MSMS ES+
105.27 . 353
1004 CBD? _ o702 m/z 421_5-pass _transfer fragmentation _EIC m/z 353 5 (.3
< for checking CBD
] 94.71 99.00 111.21
O T T U U L L T S L B B VDV D R D DU L I Time
75.00 80.00 85.00 90.00 95.00 100.00 105.00 110.00 115.00 120.00 125.00 130.00 135.00
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R#8_mobility separation+transfer fragmentation_for checking fragments

Raw output
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt 100 (106.917) Cm (100:101) TOF MSMS 0.00ES+
o 423.1257 5.6563
| A8-THC 2311378 245.1529
3 :
o 2321397 250.1673 271.1684 4241306
o 201.0925 ‘ N 299.2001 3132151 353.0677 Ul /
R R A R L B R L L R R R M B L L N B R L B L R L B I R L R L R LA B L R SR s L R R LA AR RARRS RN AR e na annan A1 VA
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt 96 (105.597) Cm (95:96) TOF MSMS 0.00ES+
) 423.1257 6.65e4
100+ )
| A8-is0-THC 2311378
=]
1 259.1696 424.1306
o] ‘?32'1397‘ | 271.1684 299.2001  313.2151 353.0650 iz
T R R N I R R L I I I A I B I A R S I R R I R R R A B I I I S I e R S R R R L R R R AR RARAS AR AN RARAR AR
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt 86 (102.297) Cm (85:86) TOF MSMS 0.00ES+
} . 421.1255 5.82¢3
1005 A(4)8-iso-THC 2711684
ES 259.1696 2992001 3132151
| 201.0904 231.1378 257.1531 ‘260_1737 272.1737 13002027‘3142174 4191121 | 1 424.1306
0\/\‘\\\\\|\\\\\w‘\/\\\\\\\\(\\‘(\\\\\\\\\\\\\\\\\\'l(\\\\\\m/z
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt 77 (99.327) Cm (77) TOF MSMS 0.00ES+
100, 313.2151 1.18e5
1 A9-THC
] 314.2201
217.1223 271.1684
N R L R s A L R M L L M ) A L M M L A M D R M A L R L A A A A R AAad Aana nnad Aanaa aanaa annsa 1112
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
20221114_manualCCS_10PPMBATTERY-TRAP6V-TRANSFER30-5P_dt 70 (97.017) Cm (69:71) TOF MSMS 0.00ES+
100, CBD 2117 1.5304
] 423.1257
2] Not match 232 1397 271.1684 3132151
05 201.0904 ' ‘ 259.1678 | 272.1713 290.1976 " ] 363.0850 ‘I 424.1278 /
AR R A A N B R L L R R R A B L L N B N R L B L R L L I R L R L R LA L L R SR s L R LA LA AR R AR RN AR Raana annan A1 T4
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450

Figure S14-13. Mobiligram and mass spectra of cannabinoids in sample R#8.

S103



Table S7. CCS values of detected cannabinoids in samples.

) ) 9a- 9p- .
A8-iso- A(4)8-iso- A8-THCYV and 8-hydroxy-iso-
Sample A8-THC A9-THC A3-THC CBD THCA CBDA . A9-THCV hydroxyhexahy hydroxyhexahy
THC THC A8-iso-THCV drocannabinol drocannabinol THC
184.240.01 182.120.01 191.6:0.03  189.2+0.01 185.5
C#l / (0.2%) / (0.2%) / / (0.4%) (0.3%) / (0.3%) / / /
o ; 184.4+0.01 , 182.3+0.02 ; , 1921001  189.7+0.04 ; 185.1£0.01 ; ; ;
(0.3%) (0-3%) (0.6%) (0.6%) (0.1%)
184.240.02 191.6+0.02

c# / o) / / / / G / / / / / /
190.3+0.01  184.0+0.01 186.5+0.02

G#l Coavi (0.05%) / / / Coavi / / / / / / /

G 190.940.08  184.4£0.04  193.7+0.04 , ; 187.1£0.03 ; , , , 196.0£0.03  184.9+0.04 ,

0} (0.3%) (0.4%) ) (0.2%) (~0.5%)

190240.01  184.0+0.08 181.10.07  188.90.1

R#1 oo (0.05%) / Ry TN / NA NA NA NA NA NA NA
190.9+0.02  184.2+0.01 182.120.02 188.8%

R#2 ) o) / 65 N / NA NA NA NA NA NA NA
190102 184.1+0.09 186.6+0.09

R#3 b 6o / / / ATETA NA NA NA NA NA NA NA
190.620.1  184.0:0.01 188.5% 186.7+0.07

R#4 AN (0.05%) / / o) ARG NA NA NA NA NA NA NA
189.6£0.01  184.4+0.01 182.4+0.01 188.6% 186.9+0.02

R#5 oo G5 / 3 oo oo NA NA NA NA NA NA NA
189.740.02  184.3+0.03 182.240.02 188.2* 186.9+0.02

R#6 (~0.6%) (0.2%) / (0.2%) (~0.7%) (~0.1%) NA NA Na N NA NA NA

R#7 / / / 1 %ﬁ%m / / NA NA NA NA NA NA NA
189.840.03  184.3+0.03 188.6% 187.0£0.02

R#8 o o) / / oo Cobsony NA NA NA NA NA NA NA

Values in brackets represent the relative deviation compared to the CCS values ("WCCSy, (A2)) from standards; = SD (n=3); NA represents “not analyzed”; *
represents the drift time decided by characteristic fragment due to the overlap of precursor ions.
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b)

| FID1A | 2-2-15min.dx
x10 1 F
0| GH1 3
. A8-THC j
1.02 \
<, 1.00
[0]
2 0.98
o .
g A(4)8-iso-THC A9-THC
2 0.96
o * .
0.94 3 )
& o
o O | I S VA S U, W
0.90
4 6 8 10 12 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Retention time [min]
| FID1A | 3-2-15min.dx
1 5
x10 G#z A8-THC %
1.4 A(4)8-iso-THC \ A9-THC
@ b
T 43 < & A3-THC
K= . Y N
§ . Y Y 9a-hydroxyhexahydrocannabinol
g A8-THCV f
Q - *
e ~ NN 9B-hydroxyhexahydrocannabinol
S g In
1.0 o 5] o
e A\v4 ™
09 T K v
4 6 8 10 12 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Retention time [min]

Figure S15. a) Reversed-phase UHPLC-UV (215 nm) profile of samples C#1, C#2, and C#3; b) GC-FID profile of samples G#1 and G#2.
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Figure S16. Calibration curves between the extracted ion chromatogram peak area of

characteristic fragments and concentrations of a) A8-THC, b) A9-THC, and ¢) CBD. Error bars

represent the standard deviation (n=3).

Table S8. Absolute weight percentages (w/w%, after solvent evaporation) of A8-THC, A9-
THC, and CBD in acid-treated CBD mixtures by cIMS and GC-FID.

AS-THC A9-THC CBD
Sample ?ICD- cIMS Deviation (F;ICD- cIMS Deviation (F;‘ICD- cIMS Deviation
Rl (2416]%) (0.145%) 36% (022/0) (0.74?%) 43% (2.206%) (0.3260@ 39%
Ri#2 (4%% A .32?)/0) 15% (0.4180/0) & 621%) 27% (oiigA,) (3.6i?/()) 4%
R#3 (2.71§%) (01.;;,) 41% (Lli?A,) (0?3'% 30% ND NDF /
Ri#4 (1.753 ” (1?360 ) 37% (5'16{/0 ) (1?1'34) 164% NDI! NDIbI /
Ri#5 (3.17"‘)/0) a .213%) 64% (5?2'34) (0.191%) 73% ND (2(.)234)) /
Ri#6 (0.85.(1%) (0.173%) 61% (1?2';,) a .12?%) 7% (04.12%4) a .lé%@) 7%
R#7 ND ND / ND ND / (0.47% ” (029() ” 23%
Ri#8 a ‘11":/0) (1?3' 3%,) 121% (2.55'(34,) (1?6;)) 34% ND ND /

All values are average of triplicate experiments; ND: Not detected (<LOD).
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Table S9. Ratio of A9-THC/A8-THC in acid-treated CBD mixtures analyzed by cIMS and GC-

FID.
Sampl A8-THC A9-THC A9-THC/A8-THC ratio

ampie TGCFID  cIMS GC-FID _ cIMS GC-FID cIMS
11 15 49 70

R (2.6%)  (0.4%) (03%)  (0.4%) 4.5 4.7
26 30 48 61

R (4.0%)  (3.2%) 0.1%)  (3.2%) 1.8 2.0
78 115 1.6 2.4

R#3 (2.1%)  (0.9%) (1.1%)  (0.3%) 0.02 0.02
70 96 1.1 2.9

R#C 8% (13%) (5.6%)  (1.1%) 0.02 0.03
14 23 6.3 11

R (3.7%)  (1.1%) (52%)  (0.9%) 0.45 0.48
8.1 13 8.9 14

R# 05%)  (0.7%) (12%)  (1.2%) 1.1 11

R #7 ND ND ND ND ; )
1.4 3.1 5.0 6.7

R#8 (1.1%) (1.3%) (2.5%) (1.0%) 3.6 2.2

All values are average of triplicate experiments; ND: Not detected (<LOD).

Table S10. Comparison of LODs between the cIMS method and GC-FID method!
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cIMS GC-FID
Injection volume 5ulL 1 uL
o Split ratio for injector 1:10,
split ratios NA

LOD expressed as

concentration

LOD expressed as

absolute mass

0.2 ng'ml™' for A8-THC, 0.04
ng'ml™! for A9-THC, and 0.008
ng-ml~! for CBD.

1 pg for A8-THC, 0.2 pg for A9-
THC, and 0.04 pg for CBD.

split ratio for detector 1:1.

0.3 pgml! for A8-THC, 0.3
pgml™! for A9-THC, and 1.3
pg-ml~! for CBD.

15 pg for A8-THC, 15 pg for A9-
THC, and 65 pg for CBD.
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