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Studies on generic analytical conditions of illicit drugs
using supercritical fluid chromatography-mass spectrometry

Ryosuke SASAKI*, Noriaki ISHIZAKI*, Toshinori ANDO* and Masashi SHIBATA*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In this study, we analyzed several types of illicit drugs using a Supercritical Fluid Chromatograph-Mass Spectrometer
(SFC-MS) with four columns (Torus 2-PIC, Torus DEA, Torus 1-AA and Torus DIOL). Using methanol added

cyclohexylamine as co-solvent and methanol added formic acid as isocratic solvent, we measured the above substances by

gradient condition. The results were: (1) all the samples were eluted from the four columns, (2) the intensity of detected peak

was low in some samples, (3) Deschloroketamine was not detected by photodiode array detector, and was detected by mass

spectrometer but the peak shape was not good. Comparing the retention times of all samples eluted from each column,

almost all samples were detected quickly by the Torus DEA column, and at later times by the Torus 1-AA column, but some

samples were not detected. The trends were: (1) acidic samples were detected later, and (2) large polar samples were

detected later.
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Fig. 1 Chemicals bonding to the particles in the SFC columns used in this study
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Fig. 2 SFC-UV chromatograms measured by Torus 2-PIC column;
(a)XLR-12, (b) Methylphenidate, (c) Methamphetamine and
(d) Deschloroketamine.
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Fig. 3 SFC-ion chromatograms on the precursor ion measured by Torus
2-PIC column; (a) XLR-12, (b) Methylphenidate, (¢c) 2C-C and (d)
Deschloroketamine.
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Fig. 5 Retention times measured by each column; (A) Torus 2-PIC, (B) Torus DEA,
(C) Torus 1-AA and (D) Torus DIOL.

Table4 Average of retention times measured by four types of columns

2-PIC DEA 1-AA DIOL
2.73 2.25 3.70 2.90
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Fig. 6 Retention times about each category of illicit drugs measured by Torus 2-PIC
column; (A) synthetic cannabinoids, (B) phenidates, (C) arylcyclohexylamines,
(D) tryptamines, (E) cathinones and (F) phenethylamines.
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Fig. 7 (a) Retention times about synthetic cannabinoids measured by each column;
(A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b)
chemical structures of DP-UR-144 and CHMINACA-BA.
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Fig. 8 (a) Retention times about CHMINACA groups measured by each column; (A)
Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b) chemical
structures of AB-CHMINACA, ADB-CHMINACA, MA-CHMINACA and
MDMB-CHMINACA.
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Fig. 9 (a) Retention times about APINACA groups measured by each
column; (A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus
DIOL, (b) chemical structures of APINACA, 5F-APINACA and 5CI-
APINACA
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Fig. 10 (a) Retention times about phenidates measured by each column;
(A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL,
(b) chemical structures of Methylnaphthidate and Ethylnaphthidate.



50

SR v~ b 7T 7 4 RS X 2 RIEZEY OYUN R 72 047 G- D Rt

3.5.2 Methylphenidate % 4 FEDERIFHREDLEE

Methylphenidate & ZOREEELIY) 3 FEOMRFHRHIZ 7 2> R L7
t, D% Fig. 11 12779 Methylphenidate OFRFHRER & L5 &,

Torus DEA # 7 A % B %,  4-Fluoromethylphenidate & 34-
Dichloromethylphenidate > £ £ B [} @ J7 23 2 R 8 <, 4
Methylmethylphenidate DPRFFRFEID AR > T2, MREDRE
EHEDSES LT3Rk F7723, W IRRARHEI B 7o DR & e o
Je . 7x=7— FMREMOEFEE AL L b 0% Fig. 12 10K
T Tx=F— FREWF ORISR L TV B, R
BUBONRTMIZEBTWRBIETH D 7 v BREHEIEE L TWDH L,
Z O TR B RIS OEFEERBIC/R Y, BRI E
L CHNVR=NVEOEFEENRS BV BRIANAR D 728, ILR=
NIEDGRENGIE L. Z DT FRROMNENRITE D, HlkHy R
VIR ORI S & B2 B, 7z Torus DEA 11T ADF R
DFERE IR oT2M, ZHUTH T ADEIEMORIRIEDE N 1255
HbOLEZHND.

@
(A) ¢ DA
(B) cein|
(©) o DA
(D) om 04
4] 1 . . 2 3
time / min.
O: Methylphenidate, A : 4-Methylmethylphenidate
<>: 4-Fluoromethylphenidate, [J: 3,4-Dichloromethylphenidate
(b)
1 1
_0._o0 _o._o _o._o0 i _0._0 i
H J\/H H | | H |
/ | N Py N q, N C’\‘/A\H/\C\”
S0P e B RS BE
1 . i 4-Methyl 4-Tluoro 3,4-Dichloro
Methylphenidate methylphenid methylphenid methylphenidate

Fig. 11 (a) Retention times about methylphenidate analog groups measured by each
column; (A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL,
(b) chemical structures of Methylpheniate, 4-Methylmethylphenidate, 4-
Fluoromethylphenidate and 3,4-Dichloromethylphenidate
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Fig. 12 Electron densities; (a) 4-Fluoromethylphenidate and
(b) 4-Methylmethylphenidate.

3.6 FU—ILIHONTULT I UREY

3.6.1 ZU—ILIHAAFUILT I OREMOEIFHEE DL
BT IIBIT DT U= 7 a~F LT I RO (R
Mz7my b LIZbO% Fig 13 (TRT. EOREH HLlhy 7y
IR &EN7=73, Deschloroketamine |2V YT, Rl 3.1 D& B0

OFBLE KX AN R -T2, F72, TOF-MS ICX b —7 8
FERTINE DB dH o7,

@

e
4

®B)

(©) O® O @
o eee @ 2
0 2 4 &
(b) time / min.
IS PSINRe
~o N . I\O
3.K1eQ-PCP 4-MeO-PCP

Fig. 13 (a) Retention times about arylcyclohexylamines measured by each column;
(A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b)
chemical structures of 3-MeO-PCP and 4-MeO-PCP.
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Fig. 14 Mass spectra; (a) 3-MeO-PCP and (b) 4-MeO-PCP.
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3.7.2 5-Me0-DPT & 5-Me0-DiPT DIREZFRERID LLER
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Fig. 15 (a) Retention times about tryptamines measured by each column; (A) Torus 2-
PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b) chemical
structures of 5-MeO-DPT and 5-MeO-DiPT.
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Fig. 16 (a) Retention times about cathinones measured by each column; (A)
Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b) chemical
structures of a-PHP, MDPHP and Hexedrone.
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Fig. 17 (a) Retention times about phenethylamines measured by each column; (A)
Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b)
chemical structures of 25C-NBOH and 25I-NBOH.
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Fig. 18 (a) Retention times about FMP positional isomers measured by each column;
(A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus DIOL, (b)
chemical structures of 2FMP, 3FMP and 4FMP.
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Fig. 19 (a) Retention times about APB positional isomers measured by  each
column; (A) Torus 2-PIC, (B) Torus DEA, (C) Torus 1-AA and (D) Torus
DIOL, (b) chemical structures of 2-APB, 4-APB, 5-APB, 6-APB and 7-APB.
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Table 1-1 Retention times measured by PDA
Common name 2-PIC DEA 1-AA DIOL
XLR-12 0.80 0.69 1.29 0.62
FUB-144 1.30 1.03 2.17 0.99
A-834,735 1.17 0.84 2.12 1.03
DP-UR-144 3.93 4.04 3.97 3.21
PB-22 2.36 1.78 3.91 2.00
BB-22 2.75 2.01 4.39 2.28
FUB-PB-22 3.35 2.53 5.26 2.76
NM-2201 2.03 1.65 3.51 1.42
SDB-005 11.38 1.05 2.46 1.02
5F-NPB-22 2.39 1.78 3.93 2.08
AB-CHMINACA 2.82 2.19 3.87 293
ADB-CHMINACA 2.62 1.98 3.64 2.71
MA-CHMINACA 0.79 0.56 1.50 0.70
MDMB-CHMINACA 0.75 0.53 1.41 0.66
CHMINACA-BA 5.74 7.51 6.15 5.46
APINACA 1.12 0.73 2.19 1.01
5F-APINACA 1.32 0.90 2.54 1.17
5CI-APINACA 1.60 1.08 3.10 1.38
Methylphenidate 1.39 0.71 2.39 1.72
Ethylphenidate 1.29 0.66 2.25 1.60
Isopropylphenidate 1.15 0.59 2.04 1.44
4-Methylmethylphenidate 1.47 0.75 2.58 1.83
4-Fluoromethylphenidate 1.14 0.63 1.96 1.37
3,4-Dichloromethylphenidate 1.36 0.78 231 1.48
4-Fluoroethylphenidate 1.06 0.58 1.84 1.27
Methylnaphthidate 2.18 1.16 3.66 2.48
Ethylnaphthidate 2.00 1.05 3.43 2.27
Ketamine 0.73 0.52 1.28 0.80
Tiletamine 0.49 0.38 0.82 0.52
Deschloroketamine —® - - -
2-Fluorodeschloroketamine 0.67 0.45 1.18 0.79
3-MeO-PCP 1.41 0.63 3.87 2.03
4-MeO-PCP 242 1.17 491 3.17
5-MeO-DPT 491 4.06 6.29 5.02
5-MeO-DiPT 5.45 4.71 7.03 5.78
4-OH-DET 6.94 6.39 8.19 7.23
4-OH-MiPT 6.84 6.28 7.97 7.14
4-AcO-DMT 5.43 4.59 6.39 5.71
4-AcO-DET 5.38 4.71 6.48 5.61
4-AcO-DPT 4.73 4.08 5.85 4.77

+ Not detected

(time / min.)
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Table 1-2 Retention times measured by PDA

Common name 2-PIC DEA 1-AA DIOL
a-PHP 0.48 0.37 0.87 0.51
a-PHPP 0.48 0.37 0.91 0.51
a-POP 0.49 0.37 0.97 0.51
a-PNP 0.49 0.37 1.02 0.52
MDPBP 0.69 0.45 1.61 0.90
MDPV 0.64 0.43 1.41 0.75
MDPHP 0.64 0.43 1.43 0.74
Buphedrone 1.37 1.67 1.75 1.38
Pentedrone 1.30 1.65 1.64 1.26
Hexedrone 1.32 1.64 1.67 1.26
Methamphetamine 3.05 2.30 3.84 3.70
2FMP 343 2.87 3.85 4.16
3FMP 3.55 3.14 3.94 4.31
4FMP 3.66 3.16 4.17 4.41
2-APB 4.10 3.54 4.75 4.56
4-APB 4.57 3.78 5.21 5.11
5-APB 4.69 3.80 5.43 5.27
6-APB 4.66 3.82 5.38 5.24
7-APB 4.44 3.59 5.18 5.09
2-MAPB 3.05 2.29 3.85 3.55
4-MAPB 3.47 2.74 4.38 4.13
5-MAPB 3.58 2.79 4.67 4.33
6-MAPB 3.53 2.78 4.60 4.30
7-MAPB 3.47 2.62 4.40 4.18
4-APDB 445 3.63 5.26 5.00
5-APDB 4.57 3.65 5.47 5.19
6-APDB 4.53 3.65 5.40 5.17
7-APDB 4.34 3.37 5.30 5.07
2C-C 5.01 4.30 5.81 5.38
25C-NBOH 5.40 597 6.16 5.04
25C-NBOMe 3.39 2.65 4.74 3.52
25C-NBF 2.66 2.69 3.40 2.27
2C-1 5.52 475 6.53 5.84
25I-NBOH 591 6.38 6.87 5.48
25I-NBOMe 3.73 2.92 5.51 391
25I-NBF 3.12 3.05 391 2.61
Acetylfentanyl 1.55 0.73 3.59 1.94
Methoxyacetylfentanyl 1.73 0.88 3.87 2.17
Cocaine 0.52 0.39 1.06 0.66
Heroin 1.58 0.69 3.01 1.76

(time / min.)
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Table 2-1 Retention times measured by TOF-MS (low collision mode)

Common name 2-PIC DEA 1-AA DIOL
XLR-12 0.81 0.71 1.31 0.64
FUB-144 1.31 1.05 2.19 1.00
A-834,735 1.19 0.87 2.13 1.04

DP-UR-144 3.95 4.05 3.99 3.23
PB-22 2.37 1.79 3.93 2.01
BB-22 2.75 2.03 441 2.31

FUB-PB-22 3.37 2.55 5.27 2.79

NM-2201 2.05 1.67 3.52 1.43
SDB-005 1.41 1.05 2.48 1.04
SF-NPB-22 243 1.79 3.95 2.10
AB-CHMINACA 2.84 2.20 3.88 2.94
ADB-CHMINACA 2.65 2.00 3.68 2.73
MA-CHMINACA 0.80 0.57 1.52 0.71
MDMB-CHMINACA 0.76 0.56 1.43 0.68
CHMINACA-BA 5.75 7.53 6.18 5.48

APINACA 1.14 0.75 2.20 1.02

5F-APINACA 1.35 0.92 2.58 1.19

5CI-APINACA 1.62 1.09 3.11 1.40

Methylphenidate 1.40 0.71 241 1.74

Ethylphenidate 1.31 0.68 2.25 1.62

Isopropylphenidate 1.17 0.61 2.05 1.45
4-Methylmethylphenidate 1.48 0.76 2.60 1.84
4-Fluoromethylphenidate 1.16 0.64 1.98 1.40

3,4-Dichloromethylphenidate 1.38 0.81 2.34 1.50
4-Fluoroethylphenidate 1.07 0.59 1.86 1.28

Methylnaphthidate 2.19 1.17 3.68 2.49

Ethylnaphthidate 2.01 1.07 3.45 2.29
Ketamine 0.75 0.54 1.29 0.81
Tiletamine 0.51 0.40 0.85 0.54

Deschloroketamine 0.87( 0.49% 1.720 1.17%

2-Fluorodeschloroketamine 0.68 0.47 1.21 0.81

3-MeO-PCP 1.41 0.64 3.88 2.05

4-MeO-PCP 2.44 1.19 4.93 3.18

5-MeO-DPT 4.93 4.09 6.32 5.05

5-MeO-DiPT 5.48 4.72 7.07 5.80

4-OH-DET 6.97 6.40 8.22 7.26

4-OH-MiPT 6.87 6.30 7.98 7.16

4-AcO-DMT 5.46 4.60 6.42 5.75

4-AcO-DET 5.41 4.72 6.51 5.61

4-AcO-DPT 4.76 4.11 5.87 4.79

+ Detected but the peak was not clear

(time / min.)
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Table 2-2 Retention times measured by TOF-MS (low collision mode)

Common name 2-PIC DEA 1-AA DIOL
a-PHP 0.51 0.39 0.90 0.54
a-PHPP 0.49 0.39 0.93 0.52
a-POP 0.51 0.39 0.97 0.54
a-PNP 0.51 0.39 1.04 0.54
MDPBP 0.71 0.47 1.62 0.93
MDPV 0.66 0.44 1.41 0.76
MDPHP 0.66 0.44 1.43 0.75
Buphedrone 1.40 1.67 1.77 1.40
Pentedrone 1.33 1.65 1.65 1.28
Hexedrone 1.33 1.65 1.69 1.28
Methamphetamine 3.06 2.32 3.85 3.71
2FMP 3.44 2.89 3.85 4.17
3FMP 3.57 3.18 3.97 4.33
4FMP 3.66 3.18 4.19 4.41
2-APB 4.12 3.57 4.77 4.59
4-APB 4.60 3.80 5.24 5.13
5-APB 4.71 3.81 5.46 5.29
6-APB 4.69 3.85 541 5.27
7-APB 4.45 3.61 5.20 5.12
2-MAPB 3.06 2.31 3.87 3.56
4-MAPB 3.49 2.75 4.40 4.14
5-MAPB 3.59 2.82 4.71 4.35
6-MAPB 3.56 2.80 4.62 431
7-MAPB 3.49 2.63 441 421
4-APDB 4.47 3.64 5.29 5.01
5-APDB 4.60 3.68 5.48 5.22
6-APDB 4.55 3.68 5.43 5.19
7-APDB 4.35 3.40 5.32 5.08
2C-C 5.03 4.33 5.82 541
25C-NBOH 5.43 6.01 6.18 5.07
25C-NBOMe 3.40 2.67 4.76 3.54
25C-NBF 2.68 2.70 3.44 2.29
2C-1 5.55 4.77 6.54 5.85
25I-NBOH 5.94 6.40 6.88 5.49
251-NBOMe 3.75 2.94 5.53 3.93
251-NBF 3.13 3.08 3.93 2.63
Acetylfentanyl 1.57 0.75 3.61 1.96
Methoxyacetylfentanyl 1.76 0.90 3.88 2.19
Cocaine 0.54 0.40 1.09 0.68
Heroin 1.60 0.71 3.04 1.77

(time / min.)
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Table 3-1 Retention times measured by TOF-MS (high collision mode)

Common name 2-PIC DEA 1-AA DIOL

XLR-12 0.81 0.72 1.32 0.65
FUB-144 1.32 1.06 2.19 0.99
A-834,735 1.18 0.87 2.14 1.05
DP-UR-144 3.94 4.06 3.99 3.24
PB-22 2.37 1.80 3.93 2.02
BB-22 2.76 2.02 4.42 2.31
FUB-PB-22 3.38 2.55 5.28 2.78
NM-2201 2.06 1.68 3.53 1.42
SDB-005 1.41 1.06 247 1.03
SF-NPB-22 2.42 1.80 3.96 2.09
AB-CHMINACA 2.83 221 3.87 295
ADB-CHMINACA 2.64 2.01 3.67 2.73
MA-CHMINACA 0.81 0.57 1.53 0.72
MDMB-CHMINACA 0.75 0.55 1.44 0.69
CHMINACA-BA 5.76 7.53 6.17 5.49
APINACA 1.15 0.74 2.21 1.03
SF-APINACA 1.34 0.91 2.57 1.18
5CI-APINACA 1.63 1.10 3.12 1.39
Methylphenidate 1.41 0.72 2.40 1.75
Ethylphenidate 1.30 0.67 2.26 1.63
Isopropylphenidate 1.18 0.62 2.06 1.46
4-Methylmethylphenidate 1.47 0.75 2.59 1.85
4-Fluoromethylphenidate 1.15 0.65 1.97 1.39
3,4-Dichloromethylphenidate 1.37 0.81 2.33 1.51
4-Fluoroethylphenidate 1.06 0.60 1.87 1.29
Methylnaphthidate 2.19 1.18 3.69 2.49
Ethylnaphthidate 2.02 1.08 3.46 2.28
Ketamine 0.75 0.55 1.30 0.81
Tiletamine 0.51 0.39 0.84 0.55
Deschloroketamine —M — — 1.17
2-Fluorodeschloroketamine 0.69 0.48 1.20 0.81
3-MeO-PCP 1.42 0.65 3.89 2.06
4-MeO-PCP 243 1.20 4.94 3.19
5-MeO-DPT 4.94 4.08 6.30 5.04
5-MeO-DiPT 5.47 4.73 7.06 5.81
4-OH-DET 6.96 6.41 8.23 7.27
4-OH-MiPT 6.89 6.31 7.99 7.15
4-AcO-DMT 5.45 4.61 6.43 5.74
4-AcO-DET 5.40 4.73 6.50 5.62

4-AcO-DPT 4.75 4.11 5.88 4.78

+ Not detected

(time / min.)
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Common name 2-PIC DEA 1-AA DIOL
a-PHP 0.50 0.38 0.89 0.53
a-PHPP 0.50 0.39 0.94 0.53
a-POP 0.50 0.39 0.98 0.53
a-PNP 0.51 0.39 1.05 0.55
MDPBP 0.70 0.48 1.63 0.93
MDPV 0.67 0.45 1.42 0.77
MDPHP 0.67 0.45 1.44 0.75
Buphedrone 1.39 1.70 1.77 1.39
Pentedrone 1.34 1.66 1.65 1.29
Hexedrone 1.32 1.65 1.68 1.29
Methamphetamine —® - - —
2FMP — — — —
3FMP — — — —
4FMP — — — —
2-APB — — — —
4-APB 4.59 3.81 5.25 5.13
5-APB 4.71 3.81 5.47 5.30
6-APB 4.68 3.84 5.40 5.26
7-APB 4.46 3.62 5.21 5.13
2-MAPB 3.07 2.31 3.87 3.57
4-MAPB 3.48 2.76 4.41 4.15
5-MAPB 3.60 2.81 4.70 4.35
6-MAPB 3.55 2.81 4.63 4.32
7-MAPB 3.48 2.62 442 4.20
4-APDB 4.49 3.67 5.30 5.02
5-APDB 4.59 3.67 5.49 5.21
6-APDB 4.56 3.67 542 5.18
7-APDB 4.35 3.39 5.31 5.09
2C-C 5.02 4.32 5.79 5.40
25C-NBOH 5.42 6.00 6.19 5.06
25C-NBOMe 3.41 2.66 4.77 3.53
25C-NBF 2.67 2.71 343 2.30
2C-1 5.55 4.78 6.55 5.86
25I-NBOH 593 6.41 6.89 5.49
251-NBOMe 3.74 2.95 5.52 3.93
25I-NBF 3.14 3.09 3.93 2.64
Acetylfentanyl 1.58 0.75 3.62 1.95
Methoxyacetylfentanyl 1.77 0.91 3.89 2.19
Cocaine 0.55 0.41 1.08 0.67
Heroin 1.61 0.70 3.03 1.77

+ Not detected

(time / min.)
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Fig. 4-1

Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-2 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c¢) MS spectra (high collision mode).
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Fig. 4-3 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c¢) MS spectra (high collision mode).
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Fig. 4-4 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-5 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c¢) MS spectra (high collision mode).
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Fig. 4-6 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-7 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-8 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-9 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-10 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-11

Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (¢) MS spectra (high collision mode).
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Fig. 4-12 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).




72

HERFRIE Y v< -7 T 7 ¢ —HERESHTEC X D RIEFEM OPII 22 54 Rk OBt

N (b)
Pentedrone
(@)| [\ (©)
-‘S 117
730 300 30 100 AW:‘CG’; 50 T T Tl
0 H (b) 206
~ 188
L ‘\M — L vz
Hexedrone o o
(a) 240 (c) 132|144
E‘E),
n; 117
£ 188
wave length | ‘ ) mjz
230 300 530 700 T30 M 50 oo 150 750
’ (b) 5 150
N\
O/Y 119
Methamphetamine 5 W T "
(a) (c)
g
£ No data
258 wave length
730 300 330 700 To (M
F
b 109
NH, ( )
137 154
2FMP | ‘ miz
50 100 150
(a) ()
v
El
I No data
NS
wave length
730 700 330 760 T W

Fig. 4-13 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-14 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-15 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-16 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-17 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-18 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-19 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode).
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Fig. 4-20 Measurement data; (a) UV spectra, (b) MS spectra (low collision mode) and (c) MS spectra (high collision mode)
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