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W7 AR E DARLADACE), B3 AR, WIx 9%, P2

7) F H2A5Q1D) 5o e AURL ASA FUsd FAFASH, ThE
BRAEE), BIRAT G 7 LR B e A EAEAY A
T B4 4R Fvhet] skl Hg&Uth

W AEE QofAPHS LA Q2| HS

A% 2009~2013 2014 2015 2016 2017.10
A5 2114 291 219 238 149
B AN |¥"E oz|Hs W oz E& HIE
of 5%I 4 7IEI‘
199 146 Hm:eix' 38%
I 2. 48 as 38 59 . woleH
-7 P &9 =p - PEE
Pl I I o S
I~ (2014~2017.10.) (2014~2017.10.)
BN USREEERTYEE HAZIE 125, FUEE 75
TE S3HEY = HlaL
Desmethylpiperazinyl propoxysildenaﬁll) 2017 SCI(SJ)G) il
Desulfonylchlorosildenafil” 2017
Isopropylnortadalafil” 2016 SCI(FAC)S) A
Descarbonsildenafil® 2016 -
Bisprenortadalafil” 2015 | SCIFAC)® EA
Bisprehomotadalafil” 2014 | SCIJPBA)® Sl
womg | Bisprecyclopentyladalafil” 2014 | SCIJPBA)” A
= XﬂL trans-Cyclopentyltadalafil” 2014 | SCI(JPBA)® Sl
onmm | Cyelopentyltadalafil” 2014 | SCIJPBA)” §A)
Bisprehomotadalafil” 2014 | SCI(JPBA)® SAl
Homotadalafil” 2013 -
Propoxyphenyl t}ﬁohydroxyhomosﬂdenaﬁIZ) 2013 =
Propoxypheny! thiosildenafil® 2013 -
Propoxyphenyl thioaildenafil” 2013 | SCIFAC) 4
Propoxypheny! thichomosildenafil” 2013 SCIFAC)? A
Acetaminotadalafil” 2011 | SCIFAC)® 54
W AR | Triaminodil® 2017 | SCIFAC)® EA
sfors APINAC" 2016 | SCIJFT)” A
T MDMB-FUBINACA? 2016 | SCIJFT)® A
AEZFAE | Chlorosibutramine” 2013 | SCIFAC)® 54
1) AERAZA AAR2TFEAE 2) AEANM A2d U FHxAE

3) FAC : Food Additives and Contamiants 4) JPBA : Journal of Pharmaceutical and Biomedical Analysis
5) JFT : Journal of Forenstic Toxicology 6) SJ : Science & Justice
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BEK axsi=mizss)

W uf 3

O 2= 3 33/FY3AAE HEFAA, Sd2EZE AFAAN AESF
A7A wutze FEHEY ‘Bukagd’ HE(07, ")

O &2 HoliFAA 2AEF AN8AQ ‘ZHpiEldo] HEH 3¢
Z2)(*14, 7=)

FDA ZAZHAE "S5 8 olerE 8 otf Red Yeast Rice by Doctor's Best: Recall -
NEISIS + 7175 === 5 s Undeclared Lovasiatin

A HH
=

MO

=

(A S =0 CI= S EI01 /e Al 2]

H s A
O X EZA 3 A= ZA HMG-CoA A3 A, Fibrate +%=3] 59|
- HMG-CoA A&jAl: AlEY ZALE=XAGWA(LDL) 84 4 =
b 8 ZYAHES AITUZE o|FAA B 9458 4347

(ex) Atorvastatin, Lovastatin, Simvastatin &

- Fibrate XA ¢x224 2 A9 lipoprotein lipase 84S 31314
FAATG) A AsH, 2ALEAAGHA(VLDL) &3 57F 2 1
DX G A (HDL)S A5A17

(ex) Bezafibrate, Clofibrate, Etofibrate %
O F&A8: F7] B8 A duHE 72T F o JAiE7}
HA71F4(A"A71F)e] d& F JI, & 42 F5F L
5 #d 540 EAV E 5 A

W EMAH

O ARAE & FeF #AH A E: Bezafibrate 5 mg/g 2

e
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R
1. HPLC}
O AAY WY

- BN A - BFY 1* Pitavastatin calcium 5 18%

¥FY 2% Pravastatin sodium salt hydrate 5 7%

— 247 AARF A — 100% e 71 - HF F=(9F 10~50 pg/mL)
- AN EA okl g AF o 0% HEE 7 — 308 " —> 50 mL B&

* ¥ 1 : Pitavastatin calcium, Benfluorex, D-Thyroxine, Cerivastatin codium salt hydrate,
Triparanol, Rosuvastatin calcium, Lomitapide, Clofibric acid, Bezafibrate, Ezetimibe,
Etofibrate, Ciprofibrate, Atorvastatin calcium salt trihydrate, Fenofibric acid,
Lapaquistat acetate, Gemfibrozil, Fenofibrate, Anacetrapib

* ¥ 2 : Pravastatin sodium salt hydrate, Fluvastatin sodium, Mevastatin, Lovastatin,
Simvastatin, Lovastatin hydroxy acid sodium salt, simvastatin hydroxy acid ammonium salt

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC CSH C18 (21 mm x 150 mm, 1.7 ym)
* Column Temp. 40T

(A) 0.1 mM dipotassium phosphate (pH 2.0, phosphoric acid)
(B) 100% Acetonitrile

* Mobile Phase

Time (min) A (%) B (%)
0.0 70 30
2.0 70 30
40 60 40
8.0 50 50
9.0 30 50
11.0 40 60
140 10 90
16.0 0 100
180 0 100
195 70 30
240 70 30

* Flow Rate 0.3 mL/min

* Inj. Volume 1 ul

EFY 1: 200 nm
EFY 2: 23 nm
* PDA Range 190~400 nm

¢ UV Detection
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O PDA Spectrum
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QLS |
i 237.2 Pravastatin
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0.00_ l T l T T T
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nm
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0.00_ l T T | T T T T
200.00 300.00 400.00
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2. LC-MS/MS
O Analytical conditions of HPLC

Instrument Agilent DE/1200 HPLC

Column Atlantis dC18 (2.0 mm x 100 mm, 3.0 ym)

Column Temp. 40T

(A) 0.1% Formic acid in Water

* Mobile Phase 1y (1104 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 % 5
10 % 5
20 40 60
80 10 90
11.0 0 100
130 0 100
140 % 5
180 % 5

* Flow Rate 0.3 ml/min

Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument AB sciex API 4000

* Ionization Mode ESI (+) ESI (-)
* Curtain Gas 25 psi 25 psi
* Collision Gas 5 psi 5 psi

* Jon Voltage 2500 V 4500 V
* Jon Source Gas 1 30 psi 50 psi
* Jon Source Gas 2 50 psi 30 psi
* Source Temp. 500C 500C

15
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O Analyte MS/MS transition

Jon Precusor ion DP Product CE CXP

Compound 4 (/) W) ion V) (V)
290.2 39 18

Pitavastatin + 422.1 116 318.2 43 22
260.1 69 18

230.2 25 16

Benfluorex + 352.2 &6 159.2 27 10
149.1 47 8

731.8 39 44

D-Thyroxine + 7777 51 633.9 37 30
604.8 49 32

356.2 49 24

Cerivastatin + 460.4 121 324.2 65 22
280.2 81 18

. 100.2 39 20
Triparanol + 438.2 106 9132 a 1
418.2 22 11

£z 9 Rosuvastatin - 480.2 45 340.1 32 9
‘i - 298.0 42 7
249.2 65 16

Lomitapide + 694.3 161 4729.3 53 30
179.2 75 12

.. - 1269 18 9
Clofibric acid - 212.9 45 219 1 5
2740 24 7

Bezafibrate - 360.0 60 153.8 40 11
8.0 30 5

271.0 22 7

Ezetimibe - 4081 55 1189 66 7
132.0 56 9

150.1 25 8

Etofibrate + 364.1 81 114.1 37 22
1241 47 24

. - 849 18 5
Ciprofibrate - 286.9 45 2008 1 9




Compound Ion Precusorion DP Production CE CXpP

mode (m/z) (V) (m/z) (V) (V)

397.1 40 9

Atorvastatin - 557.2 100 278.1 60 7

453.1 32 13

2331 23 14

Fenofibric acid + 319.1 86 139.1 39 14

121.1 69 22

502.3 31 14

Lapaquistat + 645.3 9% 404.2 39 28

214.2 47 14

.. 1209 18 7

Ca Gemfibrozil - 249.1 50 1967 6 -
‘i o 233.1 25 16
Fenofibrate + 361.1 81 1389 37 8

121.0 51 24

283.2 31 18

Anacetrapib + 638.3 121 2682 63 18

256.1 59 16

321.0 22 7

Pravastatin - 423.1 70 303.0 24 7

100.9 42 5

. 348.0 22 9

Fluvastatin - 410.1 70 209.8 3 5

319.0 24 7

Lovastatin acid - 421.3 9 100.9 42 7

158.8 30 7

185.2 19 12

¥ & 9 Mevastatin + 391.2 81 229.3 19 14
2 159.2 35 10
. . 3189 24 7
Simvastatin - _ 4354 & 1150 36 7

acid

159.0 32 7

285.2 17 18

Lovastatin + 405.3 81 199.2 17 12

2251 29 14

285.3 15 18

Simvastatin + 419.3 86 199.2 17 12

303.3 17 16

]
—
~
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PR

R F ’ o)
F b/ﬁ/ N \/\O)KQ
Pitavastatin Benfluorex
[CsH24FNO,] [C1sH2FsNOo]
(@]
H OH OH OH O
X
NH NTS OH O cl
- / <
o s - UL, NNeL
| DL NN
| O
D-Thyroxine Cerivastatin Triparanol
[C1sH1LNO,] [CosHaFNOs] [CxH3CINO3]

T

Rosuvastatin Lomitapide
[CooH2sFN3O6S] [CsoH37FsN3O5]
0]
0 07& /O/OQ
0 OH i,
e g
N
Cl ol

Clofibric acid Bezafibrate Ezetimibe
[CicHnClOs4] [C1sHxCINO4] [CuHuF2NOs]



0]
o) N | o %OH
/O/O%J\ O/\/O X cl
Cl © Cl
Etofibrate Ciprofibrate
[CisHisCINO] [C13H14Cl:05]

@Ho % Nww cl o i OJ\
oRa o

Atorvastatin Fenofibric acid
[CssH3FN2Osl [Ci7H15C104]

o :
CIL:@?}NQ_}OH O\/\><§ C'O%OJ\

O —
Lapaquistat Gemfibrozil .
[CsnHagCINOxl [CisHz03] [Fg;lﬁgllgrl%tﬁ

OH

Anacetrapib Pravastatin
[C3HzF10NOs] [CxH301]

* 19
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Fluvastatin Lovastatin acid Mevastatin
[CoH2FNO4] [CoaH3:06] [CsH30s]

Simvastatin acid Lovastatin Simvastatin

[CosH006] [C2H360s] [Co5H330s]

N HFugEd

1. Bin Guo, Meiling Wang, Yanyan Liu, Jing Zhou, Hua Dai, Zhigiang Huang, Lingling Shen, Qingsheng
and Bo Chen. Wide-Scope Screening of illegal Adulterants in Dietary and Herbal Supplements via
Rapid Polarity-Switching and Multistage Sccurate Mass Confirmation Using an LC-IT/TOF Hybrid
Instrument. Journal of Agricultural and Food Chemistry. 63, 6954-6967 (2015)

2. Qingxia Zhu, Mengyun Chen, Lu Han, Yongfang Yuan, Feng Lu. High efficency screening of nine
lipid-lowering adulterants in herbal dietary supplements using thin layer chromatography coupled
with surface enhanced Raman spectroscopy. Analytical Methods. 9, 1595-1602 (2017)

3. Tomohide Fukiwake, Takashi Hasegawa, Kazunaga Takahashi, Masaaki Saiko and Masanori Hamana,
Simultaneous determination of statins in dietary supplements by ultra-performance liquid

chromatography. Food hygiene safety science Japan. 55(2), 94-102 (2014)
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= A (Aristolochia manshuriensis Kom.)& HAW&3 A &5 yZZ7)
ZA AREoZ HIH JAREH Exz ZE ALEHo $3, =3
ol 5 Rl ol#] AE Z 32 Aristolochic acid)e] $HrE o] Algo] FX4
F R A E: Aristolochic acid A~D
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CERE
1. LC-MS/MSY
O AAY WY

o XFd ZA : Arstolochic acid A 5 5&°

— 4FF AT — 100% W& M - HF FE(9F 1 pg/ml)

* A =A D%kl g HE — 100% HEE 7He — 308 1" — 50 mL A&

SPE(Solid Phase Extraction, Cs, 500 mg, 6 cc)

— Conditioning(100% €2, 5 mL) — Equilibration(&, 5 mL)

— Loading(SPE§& # 9, 2 mL) — Elution(100% " %-&, 10 mL)

— 100% &< 718t — 20 mL A&

* 59 : Arstolochic acid A, Aristolochic acid B, Aristolochic acid C, Aristolochic acid D

O Analytical condition of HPLC

* Instrument Agilent DE1200

* Column Shiseido Capcell Pak Cis MGII (2.0 mm x 100 mm, 3 ym)

* Column Temp. 40T

(A) 0.1% Formic acid in Water

* Mobile Phase p) 0195 Formic acid in Acetonitrile
Time (min) A (%) B (%)

00 & 15
10 45 55
20 %5 55
25 % 65
40 % 65
5.0 10 %
70 10 %
71 & 15
100 % 15

* Flow Rate 0.25 mL/min

* Inj. Volume 5 ul




o
ojf
0

™

M
J

O Analytical conditions of LC-MS/MS

¢ Instrument AB SCIEX QTRAP 5500
* Ionization Mode ESI (+)

* Curtain Gas 30 psi

* Collision Gas 9 psi

* Jon Voltage 500 V

* Ion Source Gas 1 50 psi

* Ion Source Gas 2 50 psi

* Source Temp. 500C

O Analyte MS/MS transition

Co und Ton Precursor ion DP Product ion CE CXpP
po Mode (m/z) ) (m/2) ) )
. L 359.0 2980 17 12
Aristolochi A . 1
stolochic acid * [M+NH,] 6 3240 19 20
268.1 15 16
Aristolochic acid B + 3290 31 233.0 % 18
[M+NH,]
21.0 35 18
. . 345.1 284.0 17 16
Ari hi X 1
stolochic acid €+ [M+NH,] ° %670 31 18
312.0 19 20
Aristolochic acid D + 370 N 76 358.0 9 28
[M+NH,]
297.0 45 14

- 23
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PR

o
<0 OH
o ! NO,

‘ OCH;

Aristolochic acid A
[C17H11N07]

(0]
<O OH
o ! NO,
HO O

Aristolochic acid C
[CiHNOA]

<O OH

(0]
o % o,
Aristolochic acid B
[CisHsNOg]

(0]
<O OH
o NO,
HO I OCH;

Aristolochic acid D
[C17H11N08]

B HnEs

1. Ming-Chung Lee, Chi-Hsiang Tsao, Song-Chou Iou, Wu-Chang Chuang, Shuenn-Jyi Sheu. Analysis
of aristolochic acids in herbal medicines by LC/UV and LC/MS. ] Spe Sci, 26, 818-822 (2003)

2. Chiu-Yu Huang, Mu-Chuan Tseng and Jer-Huei Lin. Analyzing aristolochic acids in Chinese herbal
preparations using LC/MS/MS. ] Food Drug Anal, 13(2), 125-131 (2005)

3. Lukas Vaclavik, Alexander ] Krynitsky and Jeanne I. Rader. Quantification of aristolochic acids
I and II in herbal dietary supplements by ultra-high-performance liquid chromatography-multistage
fragmentation mass spectrometry. Food Addit Contam A, 31(5), 784-791 (2014)
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m =y
1. LC-MS/MSY
O AAY WY

I

o X599 ZA : Grayanotoxin I, Grayanotoxin III, Rhodioloside

— 9AY AF > 100% AL R - AF FE(F 1 pg/ml)

e AA XA : % 1g HE — 100% Wk 715 — 08 A% - 50 mL A&

SPE(Solid Phase Extraction, HLB, 500 mg, 6 cc)

— Conditioning(100% W¥+<, 5 mL) — Equilibration(Z, 5 mL)

— Loading(SPE€ # 9%, 2 mL) — Elution(100% &%, 10 mL)

— 100% #&-2 7Het — 20 mL 3§

* ¥ : Grayanotoxin I, Grayanotoxin I, Rhodioloside

O Analytical condition of HPLC

* Instrument Agilent DE1200

* Column Shiseido Capcell Pak Cig MGII (2.0 mm x 100 mm, 3 ym)

* Column Temp. 40T

(A) 0.1% Formic acid in Water

* Mobile Phase 3 10 Formic acid in Methanol
Time(min) A(%) B(%)

0.0 % 5
40 60 40
65 30 70
70 30 70
75 5 %
80 5 %
81 % 5
100 % 5

* Flow Rate 0.25 mL/min

* Inj. Volume 5 ul
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O Analytical conditions of LC-MS/MS

e

Instrument AB SCIEX QTRAP 5500
Tonization Mode ESI (+) ESI (-)
Curtain Gas 30 psi 20 psi
Collision Gas 9 psi 9 psi
Ion Voltage 2500 V 4500 V
Ion Source Gas 1 50 psi 50 psi
Ion Source Gas 2 50 psi 50 psi
* Source Temp. 450°C 450C

O Analyte MS/MS transition

Co und Ion Precursor ion (04 Product ion CE CXP
PO Mode (m/2) ) (m/2) ) W)
) 4352 375.2 31 14
Grayanotoixn I + [M+Nal" 81 570 = 2
) 335.0 3172 17 14
Grayanotoixn III + [M+H-2H,01° 30 2990 19 o
119.0 18 17
Rhodioloside - 299.0 25 588 46 29
88.8 18 13
OH
o
H
ﬂm&(ov\g
OH
Grayanotoxin I Grayanotoxin III Rhodioloside
[CxHa01] [CooH3406] [CuHx0Or]
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1. Hwang Eui Cho, Su Youn Ahn, Dong-Woo Kim, Sang-Hee Woo, Seung-Hyeok Park, Kyunghwa
Hwang, Dong-Cheul Moon and Suncheun Kim. Development of a liquid chromatography-tandem
mass spectrometry method for the determination of grayanotoxins in rat blood and its application
to toxicokinetic study. Biomed Chromatogr. 28, 1624-1632 (2014)

2. Dirk M. Holstege, Birgit Puschner, and Tuong Le. Determination of grayanotoxins in biological
samples by LC-MS/MS. ] Agric Food Chem, 49, 1648-1651 (2001)

3. Muanmmer Kaplan, Elmas O Olgun, and Oznur Karaoglun. Determination of Grayanotoxins in

Honey by Liquid Chromatography Tandem Mass Spectrometry Using Dilute-and-Shoot Sample
Preparation Approach. | Agric Food Chem. 62, 5485-5491 (2014)
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BEX suloHEH 42 24y

W oH F

Heo} 3 28 Butea superba)= Y3 7% MAT BEN 982

Ha AN HA L/REHABAZEA AFEHO $tou, Aol

SREA ol U £ 2 fF - iyt AE. a8y @4

715 Astel 2371 Yo F1E JYAYE 54 2 dAAo] FR

HA &2 AFEo] JEY £FEGEIAT) T %‘H T - FlEI S
O ctdAo] SHEHXR &F REool FH=v9 FEAY

SloACIoFE K (M)

HE® NO-Bomb

s oz

HEAL

FRFWABINER YR - outeasuperva FFY AESURE YRR - Forythia suspensa ety BEY AEZTIEE

522 20160119 Y

mEs4d

O © SN Reo} Sr2urt g A7) =
LeiA ALgsel L, FHUAE BE I3 H2E2AE A
AR A 7% Pl B

O BEAFAN HF A A FASAGANN FAHA ZAL A
2% SEAA S4S 9o & gov, AYF Wyl FEI 4Z
AN A4 48T A 23 28 ST geske 5 A

=24 828 gy

O FRAE: Butesupenn A, Butesuperin B

- 29
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Al . Butesuperin A, Butesuperin B

— dA=F A% — 100% DMSO 7 — HF FE(%F 1 pg/mL)

c AN FA - %1g AT — 100% WHE J1e - 08 ¥ - 50 mL F&

* DMSO : Dimethyl sulfoxide

O Analytical condition of HPLC

* Instrument Agilent DE1200
* Column Agilent Pursuit XRs Ultra C;s (21 mm x 100 mm, 2.8 um)
* Column Temp. 40T

(A) 0.1% Formic acid in Water

* Mobile Phase 1y )10/ Formic acid in Acetonitrile
Time(min) A(%) B(%)

0.0 0 10
20 %0 10
25 45 55
35 45 55
45 35 6
65 35 6
70 0 100
10.0 0 100
10.1 90 10
120 90 10

* Flow Rate 0.25 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX QTRAP 5500
* Jonization Mode ESI (+)

* Curtain Gas 30 psi

* Collision Gas 9 psi

* Jon Voltage 500 V

* Jon Source Gas 1 50 psi

* Ton Source Gas 2 50 psi

* Source Temp. 450
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O Analyte MS/MS transition

Ion Precursor ion DP Product ion CE CXP

Compound Mode  (m/2) W) (m/2) V) W)
255.1 47 18

Butesuperin A + 463.0 50 4451 29 14
283.0 37 22

256.0 51 12

Butesuperin B + 4932 4] 283.0 39 12
4751 29 14

Butesuperin A Butesuperin B
[CosH205] [CoH2400]

H HnzEs

1. Kai Ma, Tsutomu Ishikawa, Hiroko Seki, Kazuo Furihata, Hiroshi Ueki, Shizuo Narimatsu, Yoshihiro
Higuchi, and Chaiyo Chaichantipyuth. Isolation of new isoflavonoligans, Butesuperins A and B,
from a thai miracle herb, Butea superba. Heterocycles. 65(4), 893-900 (2005)

2. A Pongpanparadons, S Aritajat and K Saenphet. The toxicology of Butea superba Robx. Southeast
Asian ] Trop Med Public Health. 33(3), 155-158 (2002).

3. Kamon Chaiyasit and Viroj Wiwnaitkit. Hyperandrogenemia due to ingestion of Butea superba.
Indian ] Endocrinol Metabol. 16(3), 485-486 (2012).
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A
A FFFARY &)
- frAA5-%7|E(DNeasy Mini Kit) o] &3l &
(AdQ 2 HEE & 5¢ 175t QIAGEN DNA Mini Kits EE §%F o439 AF

cAAEA 2 D% I0meE AY
@ 400 uL2} Buffer AP1, 4 yL¢] RNase AZ 7}3t
— Vortex Mixerg AH8-3to] #23}
— 65C incubatorol] 2A17F H¥HX]
@ 130 uL®} Buffer AP2 7}
— Vortex Mixerg AH8-3te] #23}
— 587} icedl] T
@ YAET(14,000 rpm, 8&) — A4S HI
— JAshredder spin columnel ¥-&
— YA E7(14,000 rpm, 2%)
® Column< &34 A& MZL tubedl &7
— o]9] 15u]¢] Buffer AP/EE 7}sta #3233}
® 650 uLE # 3
— DNeasy Mini spin column®l] 2-&
— 9AEE(8000 rpm, 1)
— Bg 45 wH
@ ® W&
® Spin columng M =$ 2 mL collection tubed] ¥
— 500 uL2] Buffer AWE 7}t
— 94E2(8,000 rpm, 1%)
— B33 A8 WY
OROLR1s
@ Columng A 2% 15 mlL E+ 2 mlL microcentrifuge tube®] &7
— 60 pLe FFHF 7+
— 1587 A4 WX
O Y4E(8,000 rpm, 1%)
— F34d 45 A
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* = 8 DNA 9998 TE ¢59(pH 80) == BdFFTE HE3| 34
— BB EAE AHE8t 260 nmel A F3 = (Absorbance, A) 33
— 71 %°] 19 © DNA ¥%7} 50 ng/ulgl Aoz 3] A4t

* £k QN 1 230, 260, 280 nmel M FR=E 44 54

— Ass/Ao™ Avg/Asx®] 1.7~2.0¢ 7S PCRe| A33 DNAZ ok

% O, AFAEY B9 oE 25 Ago] e 97} Yomz

i

o ES0] e AT

E
283 & DNA 35

% As/Amo°l RS A5

— AE T EL(amylase)Z AT F DNAE 3]53to] PCRO AHS

O Real-time PCRS $]¢ =z}o] ™ (primer) @ PNA = H (probe) G714 <

>5E

w4 TR 7N LE-3) B L
Zapolm CTACGTAACAAATCCTCTCAG 456 Forward
matK CCGGCTTACTAATGGGATGACC Reverse
. TCTGATTAGTTCATTGG ¥3-FAM
" AATAGAACATCTTGTAGA 333-TxR
Zapolm CAACACCAACTTCGCCAGCTTC 2 Forward
AS2 AGGCCGTGGCCGCAGATTCG Reverse
Z22  TTGTGCCAAATCAGA 3 4-HEX

* 33
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O PCR kS99 %A
&

@ 15 mL tubeoll 538 DNAE A9 A FES ofeiel & 4& Hof Bhgds Azgch @
Hojl o8] ARE FAA AN Fpoll= 7] Aokl Alge] Fitg ez WhedS
]

it
rulo

AZFTHRGR FFA FE5A GRS % QA Zulefoksn, SHWETS TGt
Azx3).
AR 13] §-F(l)
3 DNA 5
2X gPCR PreMix 10

Detection mixture

5
HS 15 LA Real-Time PCRE plated]] 53t1 F5% 3 DNA 5 L& Y

@ A3 dr-g-d3 DNAE 92 plate: microplate A& 941#2]71914 spin downdlo] W&
Zou Q% F7IYeS AAT

28 plate= microplate A8 dHEY 7194 spin downdtd WEES of

L=
@ w3943} DNAS
o EFad 37ES AARG

a]&oi \=Ke)

ﬂ*{Eu

O Real-time PCR ¥t& x4

T 25 ki RHE 4
%7] 93 (Initi _ .
der]latu;a(lg:)lfll)al HL 10 min 1
4 (Denaturation) BT 30 sec
A3 Annealing) 58T 30 sec 45
A17HExtension) 72C 1 min
95T 5 min 1
PNA hybridization 75T 1 min 1
step 55T 1 min 1
45T 30 sec 1
Melting ste — ome increment 1°C
(Plate renid stzp) 28T 5 sec hold’ !

#* HBTAAEE 1TH S8 5 sec 7I0H & 3 A& I4H 539

O 23 &Q

o A3} 3¢l : Real-time PCR &89 Melt peak ®HollA melt peak® Tm &<l




-4 Feobes=nt 42 249

O AMNZ #7dx SHAZ 43 AA
— Melt peak Tm ¢!
: ¥ EBo| Zg}o]n|(Species-specific primer) ¥ ZEZH(PNA probe)S AHRE
Real-time PCR A% ®4 Jbze] A4F5FE AQst] HAst] melt peake]
Tme ERlsto] AN B R wet FHol wrl=nte] loRg Al

AS2 matk

Wl Feak —r

-x; : o) 60°C : : i

o P T
w

Frmpeepirn Cohinn

Target Gene Fluorscence Species
B. superba matK B. superba
FAM
detection Melt peak Tm 55~59°C
P. lobate,
matK P. lobata
P. mirifica TxR .
Melt peak Tm 63~67 C
e
B. superba AS2 HEX B. superba
detection Melt peak Tm 58~62°C

Hlo} ¥ 28} PNA Z2HE 0]83} Real-time PCR 23}

(®)

{ Melt peak TmS O|RE! RE0} $H|=H EQEHE TN F )
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| 1-5 QEEENEERESSHRGESREEE

MR BA, 524, ol=A, F3|2ErRlAl 5 AsidEe]

Az, 34 GAGES Bol@ HASE
34l (A =), 33 2Ehu (2
B AAoz TYs] I A

(‘13. 2.)

495 !'! EIAE ZH¥EX [-E:X K]

PURSALDEA TSR S 2T RSN | Y FR | RA | M| AIE

CIE > AT + =&

[OIEBS 2 BICIOIO| = E ar9lolay2y =iat
AHE0| SFIE U20| HRE CHOIHE AUES 2UH SH Stz &t
e - HJHRCH

=S AILIS 282 BHRMA PLE CHIINS 22kE aek — —
Lemsia olum moae o= mwen | M ZAlL JHROF

CE= ) wag A | 200

OF CHIHEN CHEF 2tM0| S0FEH w2t 2IEfSind S A7) uCiEeR W =zet Emo=s SUH | .m0 | - =
S0, EHR4 COIDE AUESE Iz Soi T
Aoz wamc

2 =0l BIZE 212z, HAWA HYS2
S0 SIEy

e ceresEl oluEs

ERIHl, S==H 4% S &
SUBIA ARl SRS 2late M0l 28
= wu0| SaSICk B RSB

Nl ZRITHS - 2FE AL MBI EHE®ROL OH 1P SHAE Sa S

H| =

7} v ﬂaﬂeﬂ HYE 5 o Se ded. —Hﬂ]ﬂ 3| ~Ehl 61&}“&?
SA} Al FHe I BB TS FE RupaAe
AS3e) Bulde] Bl SR 2R ue AZed sleles,
A7), EHE S7HE doA

O 1At FF=elAE Z& o =
™ njebolu} HAHARTE AT ALe] YFe] T3 Aol F% s
< 72

O 24 el FFEAIZS] AFH0] A9 fio] ARGl PAY v



CERE
1. HPLCH
O AAY WY

o ¥FM A : FFY 1" Dimenhydrinate 5 22%F

EF9 2° Azatadine 5 14F

— 717t 48%F A — 100% HEE 71 - HF FE(9F 5~20 pg/mL)
s A A . F1g FHT — 0% WEE 715 — 08 JF — 50 mL A&

* %51 : Dimenhydrinate (Chlorotheophylline+Diphenhydramine), Desloratadine,
Chlorpheniramine maleate, Brompheniramine maleate, Triprolidine hydrochloride,
Astemizole, Ketotifen fumarate salt, Epinastine hydrochloride, Olopatadine hydrochloride,
Diphenhydramine hydrochloride, Acrivastine, Promethazine hydrochloride, Azelastine
hydrochloride, Cyproheptadine hydrochloride sesquihydrate, Hydroxyzine hydrochloride,
Fexofenadine hydrochloride, Loratadine, Cetirizine hydrochloride, Levocetrizine
dihydrochloride, Clemastine fumarate salt, Terfenadine, Ebastine

. Azatadine, Dimetindene, Tripelennamine, Rupatadine, Carbinoxamine, Dexbropheniramine,
Mizolastine, Cyclizine, Diphenylpyraline, Pimethixene, Oxatomide, Mequitazine,
Thiethylperazine, Deptropine

*
==}
HN
2
Do

O Analytical condition of HPLC
* Instrument Waters ACQUITY UPLC

* Colummn Waters ACQUITY UPLC BEH Cis (2.1 mm x 150 mm, 1.7 ym)
* Column Temp. 40T
] (A) 5 mM Sodium phosphate in Water (pH 2.3, H3PO,)
* Mobile Phase ) 9005 Acetonitrile
Time (min) A (%) B (%)

0.0 90 10
0.8 80 20
35 65 D
6.0 65 35
12.8 30 50
178 25 6
20.0 0 100
24.0 0 100
24.1 90 10
270 90 10

* Flow Rate 0.13 mlL/min

* Inj. Volume 2 ul
* UV Detection 205 nm
PDA Range 190~400 nm

- 37



S>> Zab - B4 AbER

:
o0
3
®
g
S
£
@)
O

25212 - BUNSEqg ————

BELEL - wc_umcmtm._.llk

009°L1 - unsEwWs|y) ——]
L42°9) - BUIZUIBOONSTHBU|ZU| |8 1) |
B50'GL - SUIPEJRIDT —————

69| - SUIPELDJOXS J ————_

wmw.n_._. - ucﬂwmx%_uau M
L0E'€1 - BupeldsyoldiD

PLE'EL - SUNSERZY —

ZBO'T) - BUZEYIBUOId ——

LEE 1L - BURSBALDY ———

£65°01 - sunwEIpAyuaydig ——|

¥OvE - uc_uﬂmao_ok

1E8'g - BUljSeuds ——
SiE L - US| ————

PLG'L - B0ZIWS Sy
hmm_.h.hu .wm_‘._.ﬂ_‘mm_wﬁ&c._cﬁ

929'9 - aulwenuaydiojys

4
k1

o s WY

PE6'G - BuUIpElRIo|Sa]

£HE'G - AUliydosyioion D

0.70

0.6
0.507
0.40—5
0_30—5
0.20]

0-
0.00

01

ny

Minutes

i

N

9gz7'0] - audoldag ———
Z04°5) - suzesad)fyjeny | =—]

28| - awzeynbapy ———]
LiF Tl - SpILojeX) ———————|

#R0'E) - BUBKIYBLIY ———]

BEE'ZL - suelddifusyd g ————

BFG 0L - awZIAD ————

695°L - sunselozIN

21074 - aunwesuaydoigxa g ———

Y ~ i & YY)

1

)

{

nmw.m - BUILIEXOU|GED

9 - B S Ueuuerd ] ——

9645 - euspulswIg

gE9 ¥ - 0=_um~mN4_|Jm

0.7

0.6

W b ] ™
=] o

[=] [=]

ny

1
=]

Y

0.0

Minutes

=9 2]

2

[



O PDA Spectrum

AU

AU

AU

AU

0.201295.6 Chlorotheophylline

0.40 Chlorpheniramine
0 20|
1 262.4
0.00-
T T T T
20000 25000 300.00  350.00
nm
0.407191.5 Triprolidine
0.20
DDD— T T T T T T T T T T T T T T T | T T T T
200.00 25000 300.00  350.00
nm
020~ Ketotifen
0.10+
DDD—_ ] T 0 D 0 ] T T O T ] T i O 0 I 0 O
200.00 25000 30000 35000
nm
0.20 -
1 Olopatadine
0.10
0.00-
| T T T T | T T T T | T T T T | T T T
20000 25000 30000 35000
nm

AU

AU

AU

AU

AU

0601215 Desloratadine

0.4{}?

0_20—3

D-OD;|""\‘"'l"“|""
200.00 250.00  300.00  350.00

nm

0_3&: 92.7 Brompheniramine
0.20

010] 2257 5654

0.00-1

(IR AL L e B B By S e
200.00 250.00 300.00 350.00

nm
0.407] Astemizole
0.20-
1 276.6
D'OD— T T T T T I T T T T I T T T T I T T T T
20000 25000 30000 35000
nm

0. 404 Epinastine
020~
0.00+

U R L N
200.00 250.00 300.00 350.00
nm

0 404 Diphenhydramine
020+

] 257.6
0.00H

L s B e s e B S Sy e
200.00 250.00 300.00 350.00
nm
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2. LC-MS/MSY
O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cis (21 mm x 100 mm, 1.7 ym)

* Column Temp. 30C

. . (A) 0.1% Formic acid in Water

Mobile Phase ) ) 104 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 95 5
20 95 5
30 0 20
10.0 55 45
11.0 0 100
12.0 0 100
12.5 [25) 5
15.0 23] 5

* Flow Rate 0.25 mL/min

* Inj. Volume 2 ul

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Jonization Mode ESI (+)

* Capillary Voltage 35 kV

* Desolvation Temp. 200C

* Desolvation Gas Flow 500 L/Hr (Ny)

* Cone Gas Flow 50 L/Hr (Np)

* 43
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O Analyte MS/MS transition

Compound Ion Precursor lon CV  Prodeuct Ion CE
Mode (m/2) V) (m/=2) (eV)
Chlorotheophylline -+ 214.90 %5 1792 &l
Dimen 1?6.80 1
hydrinate 152.06 i
Diphenhydramine + 256.22 18 165.13 3H
167.08 17
259.01 30
Desloratadine + 311.05 15 281.93 30
293.95 3H
167.06 37
Chlorpheniramine + 27513 25 201.00 34
230.05 14
167.06 42
Brompheniramine + 319.22 25 245.20 38
274.12 21
£ 16707 44
- Triprolidine + 279.29 % 193.09 34
L 208.17 19
135.03 40
Astemizole + 459.35 40 218.15 25
308.20 25
Ketotifen + 310.23 30 .02 2
213.11 32
130.99 34
Epinastine + 250.16 50 193.15 A
208.17 27
141.06 30
Olopatadine + 338.29 40 165.11 26
247.16 24
232.15 36
Acrivastine + 349.29 25 260.17 26
278.18 16




Compound

Ion
Mode

Precursor Ion

(m/2)

Ccv
V)

Prodeuct Ion
(m/2)

CE
eV)

— 2 N b

Promethazine

285.22

25

86.05

16

198.06

240.17

Azelastine

382.30

112.05

159.06

271.15

Cyproheptadine

283.29

191.12

202.17

21517

Hydroxyzine

375.32

165.05

166.06

201.08

Fexofenadine

50246

171.15

466.47

484.50

Loratadine

383.29

25913

267.06

337.21

Cetirizine

403.05

165.97

200.93

367.01

Levocetirizine

389.00

164.98

200.93

Clemastine

344.27

130.05

180.02

21501

Terfenadine

472.32

262.10

436.20

454.22

Ebastine

470.32

167.00

203.08

302.12

S8R 8BS RN SEHHBEERREESEESGRBEEERSS
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Compound

Ion
mode

Precursor Ion

(m/2)

Ccv
(V)

Product Ton

(m/=z)

CE
(eV)

Azatadine

291.10

25

164.95

232.99

248.00

Dimetindene

293.10

105.95

140.9

24799

Tripelennamine

2956.10

20

90.95

11895

211.01

Rupatadine

416.05

10598

259.00

282.00

88|55 888888 8|&

308.98

[\]
S

Carbinoxamine

291.05

20

71.98

[\]
S

166.94

201.92

Dexbrompheniramine

0o 12 MN B

319.05

20

11798

166.9%

245.86

21392

Mizolastine

108.95

199.00

253.97

308.03

Cyclizine

267.08

20

114.95

151.94

166.97

Diphenylpyraline

282.10

97.98

166.98

Pimethixene

294.00

78.96

93.98

236.96

262.98

Oxatomide

42711

30

151.97

166.98

259.02

oS58 88 8RB G & EGREBSEEESE SE S




Compound

TIon mode

Precursor Ion

(m/z)

Cv
(V)

Product Ion
(m/2)

Do 2 FN

Mequitazine

323.05

35

78.98

110.00

12399

Thiethylperazine

30

113.04

141.03

23790

299.90

Deptropine

334.10

11495

140.00

177.96

193.00
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PR

o
SOV o
Cl
Oyt A
|

ZT

—
@ Diphenhydramine @ Chlorotheophylline o \ Yy
[CrH2NO] [C:H-CINLO,]
Dimenhydrinate Desloratadine
[D+2] [CisHisCING]
| X X
_N P
~ ~
N N N
' ' 0
CI Br /
Chlorpheniramine Brompheniramine Triprolidine
[C16H19C1Ni| [ClengBer] [C19H22N2]

: ;R -

Astemizole Ketotifen Epinastine
[CsHzFNLO] [CiH1sNOS] (Ci6HisNs]
\N/
N
909
Olopatadine Acrivastine Promethazine
[CaHzNO:; ] [CxH2N:0,] [CrH%N:S]



Azelastine
[C2Hx%CIN50]

‘ HCI

HO
OH
N
Fexofenadine Loratadine
[CxHxNO,] [CHCIN,Os]
OH
N /\ o)
Levocetirizine
[CaHzCIN:Os]
OH
OH
N
Terfenadine
[CeHyNO:]

Cyproheptadine
[CxHaN]

CI

ﬂ .
SN

Hydroxyzine
[CaHZCIN:O,]

™
K/N\/\OTOH

Cl I

Cetirizine
[CxHxCIN,Os]

Cl

SN
O o/\\\““\“Q

Clemastine
[CalxCINO]

, U

Ebastine
[CxHzxNO-]
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|
N ’;‘ A ’L
- N /\/ ~N
|
/N \ / N - |
N
Azatadine Dimetindene Tripelennamine
[CxHzN] [CxH24N] [CieHxNg]
/7 cl | B
X
=N \ N ~ N|
=
@)
N = |
X
[ _ Cl Nx e N ~
N
Rupatadine Carbinoxamine Dexbromopheniramine
[CxsHxCINs] [CisH1sCINO] [CisH1gBrN2]

hul

° ® kSN

) \

OO C

Mizolastine . Diphenylpyraline
[CoHAFNO] Cyclizine [CisHzNO]
e [CisHN5] !

|
N &

N N
' vinlinYs
Cr o=y
S H
Pimethixene Oxatomide
[CisHisNS] [CzHxN,O]



Coo Yy L
o oo Q0O

Mequitazine Thiethylperazine Deptropine
[CooH2N,S] [C2HxN3S,] [CxHzNO]

N HFuEd

1.

Kim JY, Do JA, Chol JY, Cho SY, Kim WS, Yoon CY. Development and validation of an
ultra-performance liquid chromatography method for simultaneous analysis of 20 antihistaminics
in dietary supplements. Biomedical Chromatography. (2014)

Mueller CA, Weinmann W, Dresen S, Schreiber A and Gergov M. Development of a multi-target
screening analysis for 201 drugs using a QTrap liquid chromatography/tandem mass spectrometry
sysrem and automated library searching. Rapid commun. mass spectrom. 19, 1332-1338 (2005)
Fente CA, Regal P, Vazquez BI, Feas X, Franco CM and Cepeda A. Development and Validation
of an LC-MS/MS Confirmatory Method for Residue Analysis of Cyproheptadine in Urine of
Food-Prodeucing Animals. J. Agric. Food Chem. 57, 2595-2598 (2009)

Zhu YR, Jia YY, Jiang L, Wang C, Ding LK, Yang J, Li L, Zhao PX, Liu WX, Ding Y, Wang
L, Wen AD. Determination of azatadine in human plasma by liquid chromatography/tandem mass
sepctrometry. Journal of Chromatography B. 879, 2189-2193 (2011)

Nawab Sher, Farhan Ahmed Siddiqui, Najmul Hasan, Nighat Shafi, Arif Zubaird and Agha Zeeshan
Mirza. Simultaneous determination of antihistamine anti-allergic drugs, cetirizine, domperidone,
chlorphenamine maleate, loratadine, meclizine and buclizine in pharmaceutical formulations, human
serum and pharmacokinetics application. Analtical methods. 6, 2704-2714 (2014)
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m =5 & Potassium aluminium silicate SAIH

W u 3

O FYdA Ago=z AL&Fd F gt AFH/IEQ]  Potassium
aluminium silicate®] /¥ +F
Jed EE2aY FuAH JHUYS F3
(‘15. 10.)

O 3 &5 e AFHIIES AL 49 FLAF 5 =X('17. 2)

©)

A
(=]

- dim

L=

otassium aluminium silicate® ¥ 5 ZMH X EHo=Z AL H
718 24, Titanium dioxide®} Iron oxide®] Z & uwz} 371X =
7 (Type 1: Titanium dioxide, Type 2: Iron oxide, Type 3:
Titanium dioxide$} Iron oxide)

O aAl o= HFF7te= AAHA F2(LE, TINME &=X)

Mol

N A

A
L;CURE (F3 7}A] £): Potassium aluminium silicate A&
PLATINUM, MAVAM (5439 5): Potassium aluminium silicate &



I-6. # = Potassium aluminium silicate &4}

CERL
1. XRF, XRDY
O dA< ¥4

e Ng AR : FF AF HIF — o FAX(Whatman No.D)E 7+t o3 — 308 A= (1057)

— XRF: 939 AZES AN2Y Yo €9

. — XRD: oi3d AzEL AEEY 99 29

O Analytical condition of XRF

* Instrument Horiba Scientific, XGT-7200
* Acquisition Time 300 s

* XGT Diameter 10 pm

* X-ray tube voltage 350 kV

* Current 1,000 mA

* Analysis object range

"Na ~ *U (K, Al, Si)

- XA @A7] g1 =4
2n CuKa Al-Ka
= (ROL7.82~8.25 keV) (ROI:1.33~1.63 keV)
Vaccum VAC C (Chamber) VAC C VAC P (Probe)
XGT (Chamber)
50 kV, 1 mA(10 ym)/
Power 05 mA(100 m) 50 kV, 1 mA 50 kV, 1 mA
Cond. 100 sec / P3
10 ym R > 2000 cps/mA > 100 cps/mA > 50 cps/mA
100 ym 3239 > 12,000 cps/mA > 1,000 cps/mA > 500 cps/mA

- d%3< XRF 29
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O Analytical condition of XRD

* Instrument NL/X'Pert PRO MPD, PANalytical
* Configuration Spinner Stage

* Anode Material CuKa,

* Generator Voltage 40 kV

* Tube Current 40 mA

* Scan Axis Gonio

* Filter Ni

* Scan step size 0.017°

* Time per step 30 s

* Diffraction Degree 5° T 90°

- Potassium aluminium silicate?] 3tz ¢l 3|&dy]=

No. d [A] 20 [’ 3-89
1 10.02320 8.815

2 5.00031 17.723

3 333111 26.741 £ 02°

4 249798 35.922

5 1.99766 45.362

- dE3< XRD 2~HEF

1 b lh bee ook mrrpeBenb Rt R Ty ek Bub A BE CHY Bol Br ey R

Z0000 —

10000

‘%M&:L;+&r S ————

T T
1102 z0
Postion [? Tre:] Sopper (S0)



I-6. # = Potassium aluminium silicate &4}

Potassium aluminium silicate
KALL[AISi30:0](OH)2

N FnzEd
1. Potassium aluminium silicate: JECFA Chemical and Technical Assessment (CTA) _ Potassium
aluminium silicate-based pearlescent pigments, Types I, II, and III. (2013)

2. Guggenheim, S., Chang, Y.-H., Koster-van Groos, A.F., Muscovite dehydroxylation: High temperature
studies, American Mineralogist. 72, 537-550 (1987)
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| -7 I

O
[
>
Im
AN
O
m
Ifl
1z
'l._>‘
N
Obi
I
1
I

Wb
O od=d B2 A4 25, 44 1025 2F Fob FF AS
F4 ('16.02)
O ¢x 2 7Y BENx AHFoR ATES BWYTAA, FuIF
47 T FFAE ('14.01)
O l%& Hi °ﬂ/\1 AbE FAE B2 A4 A 2263577 HEEHY B
FA 2 #5222 (1209)

b " = 00 " 2 OISCH25HEE 6212 T 23X AKX 2
HHOkE 2| A = o s
1OHe ) EFEMA 25 B0} BFAIE AR ER| | stom man cimors w15 20 e
OILI2| 217 narilee@cosinkorea
(ME=BEEA) M3 7|7 = H4 239 XA 1005 § Ef2 M4 052 §R0IR &

YE0 g3 S, 200, 2, e sos,

HYRRX, BRYSTI S BIHEE BEUC

MZo|opzobd o SITHE WEHE W

ABYUBNHEME O[T UEY B SL FRYVE Y AHLTE LS Y
B LAJ3HD 3FRSE AT 5 wEL

§ oy £20 502 2| 2804 §R018 rm-.}s SCYE
14

=
= o

O SgE 4T 4 Ut BEALE F 81FoR FIFEY 32
i ALgRee] met ARHeE AST & =S J1EE Fdw
g [2A A2016-495] SFES A% TR 71F 2 AP

O ol 3 & 41 % Yool A& 3 % 928 AIFAT AT ¢
A= Ax 5 54T ASAT FRoZ AR Y%



R

1. UPLCY

O dA< ¥4

o XFM FA4 :

¥ 1" Pyranine conc 5 15

2}y A% HE — 100% SFT 7HH1,000 pg/mL)

— 20% HEESS 7H — AL FE(9F 5~30 ug/mL)

E59Y 2" Tetrabromofluorescein 5 6%

— 247t AAFE HF — 100% FEEEE 7FH1,000 ug/mL)

— 100% HE&e 71 — AF $E(F 5~15 pg/mL)

FLES

O %02 g AF — 20% WEE100% ERZZEF(91) 50 mL 7+t

— 308 Ig — AL G000 rpm, 5&)

Q@ 'O, MEES WEe A, o Hml — 20% WSS VM

— 50 mL H§ — AYAFEH(0.2 um PDVE) o7}

— AZAAANEEY 12 £4)

@ "D, ERRXES, F5ml

— SPE(Solid Phase Extraction, HLB Cis 500 mg)

— Conditioning(Z%<°, 5 mL) — Equilibration(100% &<, 5 mL)

— Loading( '@, & 222X EF, %F 5 ml)

— Elution(WgtE oA EYEZ(1:1), 45 mL)

— fegLoldEYEZ1]) 71 — 50 mL 3§

— AdA "H(0.2 yum PDVE) o3}

— HFHAB)NEEY 27 £4)

* %579 1 : Pyranine conc, Tartrazine, Amaranth, Indigo carmine, New coccine, Naphthol yellow S
Sunset yellow FCF, Fast acid magenta, Allura red AC, Uranine, Ponceau SX,
Brilliant blue FCF, Eosine YS, Orange II, Alizurol purple

* XM 2 Tetrabromofluorescein, Tetrachlorotetrabromofluorescein, Quinoline yellow SS,
Alizurine purple SS, Sudan III, Quinizarine green SS
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O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cig (21 mm x 100 mm, 1.7 ym)

* Column Temp. 40C

et e (3120 i e

Time (min) A (%) B (%)

0.0 % 5
6.0 60 40
9.0 45 55
11.0 5 9%
14.0 5 9%
16.0 9% 5
19.0 9% 5

* Flow Rate 0.3 ml/min

* Inj. Volume 1 ul

* UV Detection 254 nm

* PDA Range 190~700 nm




O Chromatogram

b L1 - 9dind joinziy

1856 - |l 9BUBIQ —1

€61'8 - SA QUISO] ——————————

9¥ £ 4 - 404 SN|q ey ———

P/ = XS NEVUO ————=i]
227 - dulueiN ————

161G - OV pal BNy —————=
¥26't - BUSBEW pIoR jsBY ———f

YOv ¥ - 404 Mojjeh }esung ——————tf

891 'v - S Moj|ak joyydeN ——————"
/16'E - UI0d MaN |HM

828’2 - suluues obipu| ———j
68Y'C - Yuelewy —

G6G'| - suizele| —————m—"

62/°0 - 2U00 duIuBIA ——8

0.10

0.00

Minutes

[EF9 1]

glL1'Sl - SS uaaib auueziung

GZL¥L - Il uepns
£02°€) - SS aidind suunziy

129°1 | - S8 Moj|ak suljouind

916°0| - Sos30Njjowalqendjoiojyoena)

986/ - UI80saloN|joLLoIqena]

Minutes

i

N

O PDA Spectrum

o N
£ &\
N O
o =
= o
©
S g
©
N~
©

0.000+

670.0

Pyranine conc

0.00+

nm
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24 A

60 -

Amaranth
0.06
0.04
2 0043 524.4

0.02-] 331.5

] 374.'/\ /AR 2

- S \ VUV, V|
0.00_ T T T [ T T T T T 1T I\Illl\\\

300.00 400.00 500.00 600.0
nm

] New coccine
o.oe—_L

1247.0

~—

332.7 /\
667.5

508.5

\__%¢79

|
300.00

T T

T
400.00

T T T T T T T T T

|
500.00

I
600.00

nm
0.0649%5-1 Sunset yellow FCF
] 483.0
0.04- /N
5 ]
< ] 313.6
0.02
i 651.6
000_ T T \IIl|\\II|\I\I|II\I
300.00 400.00 500.00 600.00
nm

AU

507_ét\llura red AC

T T T T T

|
300.00

400.00

500.00 600.00
nm

504.9 Ponceau SX

|
300.00

400.00

e s s s
500.00 600.00
nm

AU

AU

28

3 Indigo carmine

611.1

447 .8470.8484 2

300.00 40000 500.00 600.00
nm
123.3 Naphthol yellow S
0.04 p yello
1A%
0.02-
1 551.2646.7667.5
000_ [ T T | T T T 1 | T T T T ‘ T T T T | T T T T
300.00 400.00 500.00 600.00
nm

d magenta

T
300.00

LI e R S e

I
500.00

T T T T T T

400.00 600.00
nm
Uranine
581.7 668.7
300.00 400.00 500.00 600.00
nm
Brilliant ECF

307.6  407.9

300.00

400.00 500.00 600.00
nm



0.10- 521.9 Eosine YS
2005557 6
J 344-3’401-'\_ 636.8651.6
. N TR OV 1.0
0.00 1 1 1 [ [ 1 1 [ [ [ [ ‘ [ [ [ [ | 1 [ [ [
300.00 400.00 500.00 600.00
nm
.9 Alizurol purple
0.030 purp

| | | |
300.00 400.00 500.00 600.00

nm
»ot7 Alizurine purple SS
0.020
S 1
2 1
0.010 562.2
1 327.9 VRN
300.00 400.00 500.00  600.00
nm
0.04 %4 Quinizarine green SS
1 \ 633.2
2 0.02- \
] \\/406.7
0,00
30000 400.00 500.00 600.00
nm

h Orange I
0.06
3 0.04—:
0.02
] 634.4652.8
000_ 1 T 1 | [ 1 T [ [ T
300.00 400.00 500.00 600.00
nm
1 ofluorescein
0.08
0.06-]
> ]
< 0.04
0.02
] 646.7678.5
0.00 =
300.00 40000 50000  600.00
nm
{221.0287.3 411.5 Quinoline yellow SS
0.04
5 ]
< |
0.02
1 / 515.8530.5  652.8
OOO_ T T T | T T T T | T T T T ‘ T T T 1 T T T T
300.00 400.00 500.00  600.00
nm
0.06-329-2 506.1 Sudan Il

L e e e e e L e e e e T e
300.00 400.00 500.00 600.00
nm
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2. LC-MS/MSY
O Analytical conditions of HPLC

* Instrument UPLC Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp. 40C

Time (min) A (%) B (%)

0.0 1$5) 5
4.0 60 40
6.0 30 70
8.0 5 %
10.0 5 P
12.0 % 5
15.0 % 5

* Flow Rate 0.3 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

¢ Instrument Waters Xevo TQ
* Ionization Mode ESI (+), ()

* Capillary Voltage 26 kV

* Desolvation Temp. 400C

* Desolvation Gas Flow 800 L/Hr (N)

* Cone Gas Flow 0 L/Hr (N2)




O Analyte MS/MS transition

Compound Ton Precursor Ion CV  Product Ion CE

Mode (m/2) (V) (m/2) V)

. ) 79.89 20

Pyranine conc - 22789 20 18797 15

) ) 79.89 30

Tartrazine - 232.96" 10 19795 15

141.99 35

Amaranth - 267.94% 2% 206.99 20

233.99 15

261.21 35

Indigo carmine - 421.19” 40 277.21 35
341.21 2%

15795 2%

New coccine - 267.93% 15 205.98 10

221.98 20

171.06 35

Sunset yellow FCF - 407.22¢ 40 207.10 30

s 32721 25
z 173.09 30
9 Naphthol yellow S - 313.14Y 40 233.14 25
1 296.13 20
185.12 35

Fast acid magenta - 422,23 35 249.14 25
317.12 2%

. _ 207.10 30

Allura red AC - 451.24 3H 37196 o5

170.08 40

Ponceau SX - 43524 30 199.11 35

355.28 20

s ) 170.06 55
Brilliant blue FCF - 74749 40 6139 =
202.20 50

Uranine + 333.29° 50 231.22 40

28727 35

. ) _ 441.14 35

Eosine YS - 643.02 3H 519.07 20
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Ion Precursor Ion Cv Product Ion CE

Compound Mode  (m/2) V) (m/z) v)

156.04 30

b Orange 11 - 327.21% 35 171.07 25
= 247.23 20
o 185.11 30
1 Alizurol purple - 408.28” 40 310.26 30
32829 25

Tetrabromofluorescein + 645.06° 40 487.16 5
533.09 40

Tetrachlorotetr.abromo _ 720,89 35 656.94 30
fluorescein 700.92 25

217.23 3b

Quinoline yellow SS + 274.28¢ 3H 22823 30

¥ 256.24 2%
b 210.17 30
; Alizurine purple SS + 330.34% 35 238.20 25
312.31 25

Sudan I - 351.31% 40 DLl 2

218.19 25

31331 30

Quinizarine green SS + 419.42¢ 45 32834 3b
404.39 30

@ [(M-nNa+nH)-HJ*, ¥ {(M-nNa+nH)-HI", ¢ [(M-nNa+nH)+H]", ¢ [M-HI", ¢ [M+H]'



Pyranine conc
[CieHNas010S5]

Tartrazine
[C16H9N PN 330952]

oss
"03S
so3
‘038

Indigo carmine
[C16H8N o\ 32088 2]

o

0,5 NO,

NO, Na+

Naphthol yellow S
[CioHsN,Na0sS]

T t@f
Ns
Na+
SO5

Na+

Ponceau SX
[CisHuNNa;O:S,]

New coccine
[CooH11N2NazO10Ss]

Na+

SOy

N\\N

NH, OH

Na+

Fast acid rnagenta
[CieH1iN3Nas07S,]

N
|
bl -

SOz | SOs

e

Brilliant blue FCF
[CaH3NNa0eS3]

HO  SOj
Na+
'03$N:N O
SO

Amaranth
[CaoHuNNazO1Ss]

SOz
_N
N ’d
SO5
Sunset yellow FCF
[C16H10N Na07S 2]

3

Allura red AC
[CisH1aN2NasOsS»]

Uranine

[CxHi1eNa:05]
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Na+ SO3” Na+ _O3S

Na+
(@] NH/@/
90®
OH
0 IS¢

Eosine YS Orange II Alizurol purple
[CxHeBraNasOs] [CieHuN2NaO4S] [CaH1NNaQOsS]

Br Br

HO ! o l OH

B B
r o r

+O

Tetrabromofluorescein Tetrachlorotetrabromofluorescein Quinoline yellow SS

[CxHsBrO5] [CooHsBrsCLOs] [CigH1NO,]

ey Oy

Alizurine purple SS Sudan III Quinizarine green SS
[CxHisNOs] [C2H16N40] [CosH2N202]

N HFuEd

1. Yanping Xian, Yuluan Wu, Xindong Guo, Yujing Lu, Haiying Luo, Donghui Luo, Yiguang Chen.
Simultaneous determination of 11 restricted dyes in cosmetics by ultra high-performance liquid
chromatography/tandem mass spectrometry. Anal. Methods. 5, 1965-1974 (2013)

2. Xiu Qin Li, Qing He Zhang, Kang Ma, Hong Mei Li, Zhen Guo. Identification and determination
of 34 water-soluble synthetic dyes in foodstuff by high performance liquid chromatography-diode
array detection-ion trap time-of-flight tandem mass spectrometry. Food Chemistry. 182, 316-326
(2015)

3. Chia-Fen Tsai, Ching-Hao Kuo, Daniel Yang-Chin Shin. Determination of 20 syntetic dyes in chili
powders and syrup-preserved fruits by liquid chromatography/ tandem mass spectrometry. J. Food
Drug Anal. 23, 453-462 (2015)



O-1. s2vtA#EEE£014F) 2499

A HH
=

MO

EEK =SA0muy=143)

W u 3
O #=7ke] e F317F o<l F(STALLION)®| &% dAvle Ahe 24

(‘13. 1.)
O FAFHAAPZAIAA]) 10005 7HE BHO=E Az, Afg 47 AAC15. 3)
O #% 473 714 23 FPed- TFZAOE B

(‘17. 7.

2

B =M Aty
O STAILION: Menthol 0.031 mg/¥® A&
2-Phenoxyethanol 0212 mg/¥ A&
Lidocaine 2.81 mg/¥ A&
O F923 FAFE Procaine 229 mg/g A&
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o ¥FM %A : Menthol 5 14F*
— ZtZt dAH A — 100% WL 71e — FHFFZ(F 20~40 pg/mL)
e AN zA %1 g FHFT - 100% HlES 71E — 08 " > 50 mL B

x* ¥ : Menthol, 2-Phenoxyethanol, Eugenol, Ethyl 3-aminobenzoate methanesulfonate (Tricaine
mesylate), Benzocaine, Tiletamine hydrochloride, Prilocaine hydrochloride, Lidocaine, Procaine
hydrochloride, Mepivacaine hydrochloride, Ropivacaine, Tetracaine hydrochloride, Bupivacaine
hvdrochloride, Proparacaine hvdrochloride

O Analytical conditions of GC

* Instrument Agilent, 78904, GC

* Column J&W DB-5 (50 m x 0.25 mm, 0.25 ym)

* Temp. 100C — 15C/min — 200C — 5C/min — 300C (8 min)
* Inj. Temp. 250C

* Inj. Mode Split ratio (10:1)

* Carrier Gas No, 1.0 mL/min

* Inj. Volume 14l

* Det. Temp. 300C

O Chromatogram

pA ]
25
] k=
1 s
20 g o
1 = 2
B2 i g 2 @ g o
g . = 8 s e = @ o8 s
=9 o L -] ® S & & = = o 8
: LB 2 e 8 g 5 i3 £
Lo - o B = = 8 I3 2 3 m
15 =8 o 3 o £ a 8 & [ kS g g
&1 o ' £ = f a ) = £
~ - = =2 3 . — @ o= o
B = B g g = ] a
2 . e 3 pas : =N . B
3 = e = g 5B
10-] “ @ & 2o
I | | |
s ‘ ‘
J ‘ | Il I R
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2. GC/MS ¥

O Analytical conditions of GC
* Instrument Agilent, 7890A
* Column Agilent HP 5MS (30 m x 0.25 mm, 0.25 um)
* Oven Temp. 100C — 15C/min — 200C — 10C/min — 300C (8 min)
* Inj. Temp. 20T
* Transfer Line 280C
* Inj. Mode Split ratio (10:1)
* Carrier Gas He, 1 ml/min
* Inj. Volume 1yl

O Analytical condition of GC/MS : SIM and Scan

* Instrument Agilent, GC/MSD, 5975C

* Jonization Mode EI

* Jonization Energy 70 eV

* Source Temp. 230C

* Quad Temp. 150C

* Mass Mode SIM and Scan
* Scan Range 50~500 amu

SIM Dwell Time 100 ms

- SIM ions

Compound Ion (m/2)
Menthol 71 81 95
2-Phenoxyethanol A 7 138
Eugenol 164 149 131
Tricaine mesylate 120 165 92
Benzocaine 120 165 92
Tiletamine 166 110 195
Prilocaine 86 106 77
Lidocaine 86 58 87
Procaine 86 2] 120
Mepivacaine 98 70 42
Ropivacaine 126 84 26
Tetracaine 58 71 176
Bupivacaine 140 141 34

Proparacaine 86 99 136
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O Chromatogram
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(o]
\/\O
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[C1oH1sNOs5S] [CieH%N:04]

H HnzEs

1. Determination and quantification of nine adulterant local anaesthetics in illegal treatments for male
premature ejaculation by GC-FID and GC-MS. Ji Hyun Lee, So Hyun Cho, Jung Yeon Kim, Hyoung
Joon Park, Jung-Ah Do, and Sunyoung Baek. International Journal of Pharmacy and Pharmaceutical
Sciences, 8, 135-140 (2016)

2. Mihaela, B, Costel, V. M,, Sanda & M. P. Chromatographic analysis of local anesthetics in biological
samples. | Pharmaceu Biomed Anal. 54, 1-12 (2011)

3. Mohamed A. R. New trend in sample preparation: on-line microextraction in packed syringe for
liquid and gas chromatography applications I. Determination of local anaesthetics in human plasma
samples using gas chromatography-mass spectrometry. J Chromatography B. 801, 317-321 (2004)

4. Tohru O., Tatsunori T. Simultaneous determination of local anesthetics including ester-type
anesthetics in human plasma and urine by gas chromatography-mass spectrometry with solid-phase
extraction. ] Chromatography B. 726, 185-194 (1999)
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1. LC-MS/MSH
O AAg By

o A %A : 1-Androstenedione T 28Z"

— 242} dAH HI — 100% #eE 71 - JAF T2 10 pg/L)

ZA D% 1 g HE - 70% W 71 — 308 " — 50 mL A&

* ¥ 1 1-Androstenedione, 19-Norandrostenedione, Bolasterone, Boldenone, Boldione, Calusterone,
Clostebol, Fluoxymesterone, Metenolone, Methylnortestosterone, Mibolerone, Nandrolone,
Norbolethone, Norclostebol, Norethandrolone, Oral-turinabol(M), Nandrolone(IV1),
Nandrolone(M2), Methandienone(M), Boldenone(M), Danazol(M), Formebolone(M),

Nandrolone decanoate, Testosterone, Testosterone-17-valerate, Testosterone—17-propionate,
Methandrostenolone, Drostanolone propionate

o
2

O Analytical conditions of HPLC

* Instrument Water ACQUITY UPLC
* Column Waters ACQUITY UPLC BEH Cig (21 mm x 100 mm, 1.7 ym)
* Column Temp. 35C

(A) 0.1% Formic acid in Water

* Mobile Phase by 104 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 80 20
30 80 20
130 40 60
17.0 0 100
200 0 100
20.1 80 20
%5.0 80 20

* Flow Rate 0.25 mL/min

* Inj. Volume 2 ul

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Jonization Mode ESI (+)

* Capillary Voltage 27 kV

* Desolvation Temp. 500C

* Desolvation Gas Flow 600 L/Hr (N2)

* Cone Gas Flow 50 L/Hr (Ny)

« 73
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O Analyte MS/MS transition

Precursor Ion Ccv Product Ion CE

Compound (m/2) W) mz) (V)
109.15 26
19-Norandrostenedione 273.16 26 197.21 18
255.31 18
143.13 28
1-Androstenedione 281.22 26 185.22 20
203.26 16
Bolasterone 317.03 30 10729 20
123.24 34
121.15 22
Boldenone 2817.16 20 13.21 14
269.26 10
105.14 34
Boldenone(M) 289.20 22 187.22 20
271.30 12
121.15 26
Boldione 280.16 18 147.21 12
151.17 14
12315 24
Calusterone 317.10 32 132.93 22
203.23 16
131.13 22
Clostebol 323.16 24 143.12 26
157.13 30
105.14 28
Danazol(M) 313.16 28 109.15 24
123.16 30
105.14 40
Fluoxymesterone 337.16 32 131.20 32
281.27 22
147.15 30
Formebolone(M) 347.22 17 281.26 14
329.25 15
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Compound Ion Precursor on CV  Product Ion CE
Mode (m/=) V) (m/=) (eV)
109.15 26
Metylnortestosterone + 289.22 28 253.28 16
271.26 14
107.08 30
Mibolerone + 303.29 32 121.08 24
177.24 22
13115 30
Metenolone + 303.29 30 187.14 22
205.21 16
121.14 26
Methandienone(M) + 317.16 10 281.30 12
299.28 8
109.15 24
Nandrolone + 275,16 24 239.24 16
25728 14
145.20 20
Nandrolone(M1) + 271722 12 241.29 12
26027 8
145.14 22
Nandrolone(M2) + 271.22 12 241.29 16
209.27 8
109.15 28
Norbolethone + 31722 26 24528 20
299.34 16
117.13 30
Norclostebol + 309.10 26 143.12 30
291.23 16
109.15 28
Norethandrolone + 303.22 26 267.31 16
285.30 16
147.20 16
Oral-turinabol(IM) + 351.16 12 155.11 32
333.23 8
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Ion Precursor Ion CV  Product Ion CE

Compound Mode  (m/2) W) ) (V)
239.06 20

Nandrolone decanoate + 429.06 30 25707 20
275.09 20

96.98 23

Testosterone + 289.25 35 109.00 20
253.17 20

Testosterone 17-valerate + 373.24 30 97.00 G2
109.00 25

97.00 20

Testosterone 17-propionate + 345.22 28 109.00 20
253.15 25

_ 149.26 5

Methandrostenolone + 301.55 35

121.18 15

173.11 20

Drostanolone propionate + 361.38 30 21515 20
269.25 15
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1-Androstenedione 19-Norandrostenedione Bolasterone
[CisH2%0x] [CisH20x] [CaHz0:]

OH

A

Mibolerone Nandrolone Norbolethone
[CxHOx] {CisH20x] [CxHzO]

OH

o
H
Boldenone Boldione Boldenone(M)
[CiaH05] [CisH2404] [CisH 0]

Calusterone Clostebol Fluoxymesterone

[Callz0] [CisH>ClO] [CooHFOs]
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o H

Tl

Metenolone Methylnortestosterone
[CoHz0-] [CisH20-]

OH
Norethandrolone Methandienone(M)
[CoHx0:] [CoHx50s]

N

OH

H

Nandrolone(M1)
[CisH20-]

H
Nandrolone(M2)
[CisH0-]
OH {
0
0

Testosterone 17-propionate

[CHx0s]

[C21H3004]

cl
Norclostebol
[CisHClO:]

. OH
Oral-turinabol(M)
[CxHzC1O:]

Nandrolone decanoate

[CxHuOs]

OH
/(ﬁtb\\
oH"" 5

Danazol(M)
[CZIHZSOZ]

Testosterone

[CisH05]
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Testosterone 17-valerate Methandrostenolone Drostanolone propionate

[CuHaOs] [CxHz0,] [CxHa0s]

B FnEd

L

So-Hyun Cho, Hyoung Joon Park, Ji Hyun Lee, Jung-Ah Do, seok Heo, Jeong Hwa Jo, Sooyeul
Cho. Determination of anabolic-androgenic steroid adulterants in counterfeit drug by
UHPLC-MS/MS, Journal of Pharmaceutical and Biomedical Analysis. 111 (2015) 138 - 146
Theron, H. B., Coetzee, C., Sutherland, F. C., Wiesner J. L. & Swart, K. J. Selective and sensitive
liquid chromatography-tandem mass spectrometry method for the determination of levonorgestrel
in human plasma. ] Chromatogr B Analyt Technol Biomed Life Sci. 813(1-2), 331-336 (2004)
Van Poucke, C., Detavernier C., Van Cauwenberghe, R. & Van Peteghem, C. Determination of
anabolic steroids in dietary supplements by liquid chromatography-tandem mass spectrometry. Anal
Chim Acta. 586(1-2), 35-42 (2007)

Shahidi, N. T. A review of the chemistry, biological action, and clinical applications of
anabolic-androgenic steroids. Clin Ther. 23(9), 1355-1390 (2001)
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R

1. UPLCY

O

AAE8y

EFA 24 : EF=2N 1" Dihydrocodeine bitartrate 5 192

#5997 Codeine phosphate hydrate % 115

FFA 3 Alprazolam 122

- 77} 9AF A — 100% AL A > AF FE(F 2 pg/ml)

AN =A% 1g FHY} - 0% WES 7 - 308 MW" - 50 mL FE

¥ 1 : Dihydrocodeine bitartrate, Ephedrine hydrochloride, Amphetamine, Phendimetrazine tartrate,
Phentermine hydrochloride, a-Pyrrolidinopentiothiophenone(alpha-PVT),
Methylphenidate hydrochloride, 5-Meo-Dipt hydrochloride, Mazindol, Bromazepam,
Fentanyl citrate, Flurazepam hydrochloride, AM2233, Estazolam, Lorazepam,
Methaqualone, Flunitrazepam, Clobazam, Diazepam

o 2 : Codeine phosphate hydrate, MDMA hydrochloride, Ketamine hydrochloride, Cocaine
hydrochloride, 2C-1 hydrochloride, Pentazocine, Fenfluramine hydrochloride, Modafinil,
Sufentanyl citrate, Triazolam, Temazepam

H
AN

* ¥l 3 : Alprazolam, AM2201, A-834735, JWH250, JWHO073, XLR11, JWHO018, JWHO081, JWH122,
JWHO19, Tetrahydrocannabinol(THC), APINAC
O Analytical condition of HPLC (%9 1, 2)
¢ Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC HSS Cis (21 mm x 150 mm, 1.8 ym)
* Column Temp. 30T
. ] (A) 5 mM NaH:PO, in Water (pH 2.3, H3POy)
Mobile Phase ) 930, A cetonitrile
Time (min) A (%) B (%)
0.0 85 15
15 85 15
35 Q) 25
70 65 3H
12.0 50 50
180 30 70
20.0 30 70
205 8 15
25.0 85 15
* Flow Rate 0.13 mL/min

Inj. Volume 1 ul

UV Detection 200 nm

PDA Range 190~400 nm

- 81
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O Analytical condition of HPLC (%59 3)

* Instrument Waters ACQUITY UPLC

* Colummn Waters ACQUITY UPLC HSS Cyiz (21 mm x 150 mm, 1.8 ym)

* Column Temp. 30T

(A) 25 mM NaH2PO4 + 0.01% Sodium hexane sulfonate (pH 3, H3POy)

* Mobile Phase 5y 3106 A cetonitrile
Time (min) A (%) B (%)

0.0 40 60
40 20 80
9.0 0 100
11.0 0 100
111 40 60
150 40 60

* Flow Rate 0.18 mL/min

* Inj. Volume 1 ul

* UV Detection 210 nm

* PDA Range 190~400 nm
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2. LC-MS/MSH

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp. 30T

) (A) 0.19% Formic acid in Water
Mobile Phase  py 194 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 95 5
3.0 % 5
7.0 20 &0
10.0 20 &0
10.1 0 100
130 0 100
13.1 % 5
15.0 9% 5]

* Flow Rate 0.25 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Tonization Mode ESI (+)

* Capillary Voltage 27 kV

* Desolvation Temp. 400C

* Desolvation Gas Flow 600 L/Hr (Np)

* Cone Gas Flow off
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O Analyte MS/MS transition

Ton Precursor ion CvV Product ion CE
Compound Mode (m/2) ) (m/2) V)
Dihydrocodeine + 304.65 10 122.20 30
115.15 25
Ephedrine + 166.60 20 117.18 20
148.25 10
91.17 15
i 136. 15
Amphetamine + 36.60 5 11920 10
132.90 25
dimetrazi 191.85 1
Phen trazine + 91.85 0 1% 20
. 91.00 18
Phentermine + 150.14 16 133.04 10
9713 25
Alpha-PVT + 238.60 20 111.12 35
126.25 20
Methylphenidate + 234.63 25 84.20 20
b 102.23 15
= . _ 114.25 15
;] 5-Meo—Dipt + 27568 20 15920 p=
1 174.23 20
. _ _ 44.00 25
Mazindol + 285.09 3D 130.10 35
182.20 30
16. 5
Bromazepam + 316.48 3D 920028 95
105.10 3H
Fentanyl + 337.35 3H 188.20 25
216.20 20
_ 315.25 25
Flurazepam + 387.90 25 21930 20
97.85 30
AM2233 + 458.80 7 111.8 25
230.80 35
Estazolam + 295.55 3H 267.25 25
177.30 45
21.
Lorazepam + 321.60 30 990,95 0
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Compound Precursor ion Ccv Product ion CE
(m/2) (V) (m/=2) (eV)
Lorazepam 321.60 30 275.30 20
« Methaqualone 251.60 25 33121270 g
3 Flunitrazepam 31460 % ;ﬁ:g ;
1 Clobazam 301.65 30 259.30 20
154.18 25
Diazepam 285.53 35 193.23 30
222.25 25
115.15 50
Codeine 302.65 10 165.20 45
243.30 25
105.18 25
_ 133.20 25
MDMA 194.60 15 1510 o
163.15 20
125.15 25
. 179.20 20
Ketamine 238.63 10 20790 5
220.30 15
- 105.15 3H5
= Cocaine 304.65 30 154.20 35
2:; 182.30 30
_ 134.20 30
2 2C-1 30850 20 L1 20
Pentazocine 286.70 10 218.30 20
109.15 40
Fenfluramine 232.62 25 159.18 25
187.22 15
Modafinil 296.08 30 12895 12
110.85 3H
Sulfentanyl 386.94 15 205.95 30
238.00 20
i 238.20 40
Triazolam 343.50 30 30830 95
Temazepam 300.77 25 254.95 20

N
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Co d Ion Precursor ion CvV Product ion CE
[ Mode m/=2) V) (m/2) (eV)

274.30

Alprazolam + 309.60 40
281.28

12717

AM?Z201 + 360.65 35 15517

232.25

322.15

A-834735 + 340.25 30 307.12

125.00

91.15

JWH-250 + 336.65 30 121.15

144.20

126.85

JWH-073 + 32790 35 143.85

154.85

97.20

12520

XLRI11 + 330.68 40
144.10

w 12 MY

232.30

126.87

JWH-018 + 341.90 40
15490

184.90

JWH-081 + 371.94 35
214.00

140.90

JWH-122 + 305.92 35 168.90

214.00

126.88

JWH-019 + 355.90 25
154.90

192.95

THC + 314.94 30 -
209.05

13513

APINAC + 367.23 20

888K SR B S KKK SEHEGHNNASESHIRSH R &GN B

21511
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Dihydrocodeine Ephedrine Amphetamine
[CsHxNOs] {CH1sNO] [CoH1N]
| o i
N
] NH, \ / |
< 7 HN
Phendimetrazine Phentermine Alpha-PVT Methylphenidate

[CHZNQO] [CioHisN] [CisHisNOS] [C1HNO,]

H Cl H 2

PN 3
~ - OO )

5-Meo-Dipt Mazindol Bromazepam
[CrHxN0] [CiH1:CINO] [CiHBrN;0]

o~
o ~
@13@ ~
O F

Fentanyl Flurazepam AM?2233
[C2HxN:0] [CaHxCIFN:O] [CH»INO]

* 93




55> AL - 24 AR

9 i
N
Nt ' N
(1T ()
cl —N '0\* __—N
cl —N

cl

O G

selRase

Estazolam Lorazepam Methaqualone Flunitrazepam
[CI6H11C1N4] [C15HIOCIZN 202] [C16H14N ZO] [CISHIZFNSOS]
\ e \ e
N N\§
cl” : :N:Z cl ! _—N
o]
Clobazam Diazepam Codeine MDMA
[CiH1z:CIN:Os] [CisH1:CIN-O] [CisHxNOs] [CulsNO:]
S
NH
| O
o)
e}
Ketamine Cocaine 2C-1
[CisHi¢CINO] [Ci7HaNO,] [C1oH1INO:]

HO. )
F
N \/ﬁ/ /\H
F
£
Pentazocine Fenfluramine Modafinil
[CsH=NO] [CioH;6F3N] [CisHisNO:S]
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MNQ("/
—

Sufentanyl Triazolam Temazepam Alprazolam
[CoHaN:0:S] [CrH1CLNA] [CisH1sCIN: O] [CrH:CINY

A\
N
-G
AM2201 A-834735 JWH-250
[C4HxFNO] [C2HxNO,] [C2HzNO,]

= o
0

JWH-073 XLR11 JWH-018

[CxHNO] [CaHxFNO] [CaHNO]

0

= o _
JWH-122 JWH-019
[CzHNO] [CxHNO]
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L

(@) N N \/\/\
N
o
THC APINAC
[CaHx0,] [CxHxN:0:]

H FuEd

Ji Hyun Lee, Han Na Park, Tan-Soom Leem, Joo-Hyoung Jeon, Sooyeul Cho, Jongkook Lee &
Sun Young Baek. Identification of new synthetic cannabinoid analogue AINAC whit MDMB(N)-Bz-F
in illegal products. Forensic Toxicology, (2017) 35:45-55

Seok Heo, Geum Joo Yoo, Ji Yeon Choi, Hyoung Joon Park, Jung-Ah Do, Sooyeul Cho, Sun Young
Baek & Sung-Kwan Park. Simultaneous analysis of cannabinoid and synthetic cannabinoids in dietary
supplements using UPLC with UV and UPLC-MS/MS. Journal of Analytical Toxicology, 2016(40) 5:
350-359

Shin, M. O,, Ji. D. ], Kang. S. Y., Choi. H. K,, Lee. S. K. Screening of multiple drugs of abuse
and metabolites in urine using LC/MS/MS with polarity switching electrospray ionization. Arch
Pharmacal Res (37); 760-772 (2014)

Lee, S. Y., Kim, J. H, In S. H,, Choi, H. K,, Oh, S. M,, Jang, C. G, Chung, K. H. Development
of simultaneous analytical method for selected anorectic, methamphetamine, MDMA, and their
metabolites in hair using LC-MS/MS to prove anorectics abuse. Anal Bioanal Chem 403(5), 1385-1394
(2012)

Choe, S. G., Woo, S. H,, Kim, D. W,, Park, Y. H,, Choi, H. K, Hwang, B. Y., Lee, D., Kim, S.
Development of a target component extraction method from GC-MS data with an in-house program
for metabolite profiling. Anal Biochem 426(2); 94-102 (2012)

Bononii, M., Belgi, P., Tateo, F. Analytical data for identification of the canabimimetic
phenylacetylindole JWH-203, ] Anal Toxicol 35(6); 360-363 (2011)
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e
1. HPLC
O A= ¥y

o XA XA FF9 1" Acetylvardenafil 5 182
¥F9Y 2° Vardenafil 5 16%
EF9 3* Thioguinapiperifil 5 152
X599 4° Yohimbine 5 18%
EF9% 5 Desmethylpiperazinylsildenafil 5 15%

— 247y AAF HF — 100% W 71 — AT (S 5~60 pg/ml)
c AN A °F1 g HF — 70% HEE 7 - 308 I - 50 mL 8§
1

. Acetylvardenafil, Hydroxyvardenafil, N-Desethylacetildenafil, Hydroxyhongdenafil
(Hydroxyacetildenafil), Hongdenafil(Acetildenafil), Lodenafilcarbonate,

Sildenafil Imputrity A(sobutylsildenafil, Despropylisobutylsildenafil), Aminotadalafil,
epi-Aminotadalafil, Benzylsildenafil, Mutaprodenafil(Nitroprodenafil), Mirodenafil,
Thiosildenafil(Sulfosildenafil, Sildenafil thione), Dimethylthiosildenafil,
Propoxyphenylthiohomosildenafil, cis-Cyclopentyltadalafil, Nitrodenafil,
Norneosildenafil(Piperidinosildenafil)

. Vardenafil hydrochloride, Carbodenafil(Fondenafil), Dimethylacetildenafil, Avanafil,
Sildenafil citrate salt, Homosildenafil, Dimethylsildenafil(Aildenafil, Methisosildenafil),
Udenafil, Cyclopentynafil, Dioxohongdenafil(Dioxoacetildenafil), Tadalafil(Tildenafil),
Xanthoanthrafil(Benzamidenafil), Pseudovardenafil(Piperadinovardenafil, Piperidenafil),
Propoxyphenylthichydroxyhomosildenafil(Propoxyphenylthydroxythiosildenafil, Sildenafil
analgogue 1), Gendenafil, Chloropretadalafil

* ¥ 3 Thioquinapiperifil, Desmethylcarbodenafil(Norcarbodenafil), Norneovardenafil,
Piperidinohongdenafil(Piperiacetildenafil, Piperidinoacetildenafil),
Methylhydroxyhomosildenafil(Propoxyphenylhydroxyhomosildenafil,
Propoxyphenylhomohydroxysildenafil), Hydroxythiovardenafil, Desulfovardenafil,
Cinnamyldenafil, trans—Tadalafil, Hydroxythiohomosildenafil(Hydroxyhomosildenafil thione,
Sulfohydroxyhomosildenafil, Thiohydroxyhomosildenafil), Dithiodesmethylcarbodenafil,
Propoxyphenylthioaildenafil (Propoxyphenylthiomethisosildenafil), Dithiopropylcarbodenafil,
Chlorodenafil, Octylnortadalafil

. Yohimbine, Pyrazole N-desmethylsildenafil, Demethylhongdenafil(Noracetildenafil),
Oxohongdenafil, Icariin, Hydroxyhomosildenafil, Acetaminotadalafil,
Demethyltadalafil(Nortadalafil), Diethylaminopretadalafil, 2-Hydroxypropylnortadalafil,
Acetil acid, Thichomosildenafil(Sulfohomosildenafil, Homosildenafil thione),
Propoxyphenylthiosildenafil, Hydroxychlorodenafil, N-butyltadalafil,
trans—-Cyclopentyltadalafil, Imidazosagatriazinone, Dichlorodenafil(Des-N-ethyl
3,5-dimethylacetildenafil)

. Desmethylpiperazinylsildenafil(Sildenafil desmethylpiperazinyl),
N-Desethylvardenafil(Vardenafilm1), Papaverine hydrochloride, Tadalafil impurity A,
Descarbonsildenafil, N-Desmethylsildenafil(Desmethylsildenafil, N-Demethylsildenafil),
Apixaban, Propoxyphenylsildenafil(O-Desethyl O-propylsildenafil), Sildenafil coupled,
Dapoxetine hydrochloride(Dapoxetina, Dapoxetinum), Tadalafil impurity C(Tadalafil), (6S,
120R)-, Homotadalafil(N-Ethyl tadalafil), Isopropylnortadalafil, Bisprenortadalafil,
Desulfonylchlorosildenafil(5-chloroimidazosagatriazinone)

%
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O Analytical conditions of HPLC

* Instrument Agilent DE/1200 HPLC (DAD)

* Column Agilent Eclipse XDB Cyg (46 mm x 250 mm, 5 ym)

* Column Temp. 40T

(A) 05 mM Sodium-1-hexane sulfonate in Water (0.1% HsPOy)

* Mobile Phase o000 A cetonitrile

~

%) B (%)
20
20
50
100
100
20
20

Time (min) A
0.0
2.0
30.0
3.0
39.0
40.0
450

BBcoZBE

* Flow Rate 1.0 mL/min

* Inj. Volume 10 uL

¢ UV Detection 291 nm

* PDA Range 190~400 nm

O Chromatogram
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O PDA Spectrum *

2EY 1
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Sildenafil impurity A
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Mnorm | Mnorm |
Mirodenafil Mutaprodenafil
80
60
40
20
0]
————————— | —_——
200 250 300 350 nm 200 250 300 350 nm
Mnorm —| Mnorm—_
Thiosildenafil 1 Dimethylthiosildenafil
80
60
40|
20
0]
T T T T 1 T T T T
200 250 300 350 nm 200 250 300 350 nm
Mnorm Mnorm—_
Propoxyphenylthiohnomosildenafil 1 cis-Cyclopentyltadalafil
80
60
40-|
20
04
. ———— ———— —— e —,—-
200 250 300 350 nm 200 250 300 350 nm
Mnorm — Mnormi
Nitrodenafil 1 Norneosildenafil
80 80+
60 -] 60
40 40|
20 20|
0 0
—— T S e e e S E——
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Mnorm | Mnorm |
Vardenafil Carbodenafil
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0 0
—— -—
200 250 300 350 nm 200 250 300 350 nm
Mnorm | Mnorm —|
Dimethylacetildenafil Avanafil
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—— -—
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] Sildenafil Homosildenafil
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20
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200 250 300 350 nm 200 250 300 350 nm
Mnorm —| Mnorm —|
Dimethylsildenafil Udenafil
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Mnorm | Mnormj
Tadalafil 1 Xanthoanthrafil
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Pseudovardenafil 1 Propoxyphenylthiohydroxyhomosildenafil
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Gendenafil 1 Chloropretadalafil
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Thioquinapiperifil 1 Desmethylcarbodenafil
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Mnorm Mnorm

Methylhydroxyhomosildenafil ] Hydroxythiovardenafil

Mnorm —| Mnorm b
Desulfovardenafil Cinnamyldenafil

T T T T
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Mnorm — Mnorm
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Mnorm —|
Octylnortadalafil
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Mnorm B
4 Diethylaminopretadalafil
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N-Desethyl VDNF

1 Desmethylpiperazinyl SDNF

80
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20
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—— — ————y —
200 250 300 350 nm
Mnorm — Mnorm
1 Papaverine TDLF impurity A
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TDLF impurity C
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2. LC-MS/MS
O Analytical conditions of HPLC

* Instrument Shiseido SP3133

* Column CAPCELL PAK Cis vaio (2.0 mm x 150 mm, 3.0 ym)

* Column Temp. 40T

. . (A) 0.1% Formic acid in Water

Mobile Phase ) )19 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 0 10
2.0 0 10
25 0 20
5.0 80 20
15.0 50 50
23.0 10 90
26.0 10 90
265 90 10
30.0 0 10

* Flow Rate 0.2 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 5500

* Ionization Mode ESI (+) ESI (-)

* Curtain Gas 30 psi 30 psi

* Collision Gas 9 psi 9 psi

* Jon Voltage 5000 V 4500 V

* Jon Source Gas 1 30 psi 55 psi

* Jon Source Gas 2 30 psi 50 psi

* Source Temp. 450°C 500C
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O Analyte MS/MS transition

Ion Precursor Ion DP Product Ion CE CXP

Compound Mode  (m2) (V) (mE) (V) (V)

151.1 63 12

Acetylvardenafil + 467.2 146 341.2 45 12

1270 41 14

151.0 57 12

Hydroxyvardenafil + 205.2 176 3121 37 24

299.0 57 12

N-Desethyl 0.1 £ 8
acetildenafil 439.2 146 2972 53 18

166.0 65 10

1270 41 10

Hydroxyhongdenafil + 483.2 76 2972 55 14
143.1 43 14

111.0 39 12

Hongdenafil + 4672 146 1271 41 8

297.1 35 12

2 487.3 33 16
= Lodenafilcarbonate + 205.2 76 283.1 57 10
o 129.1 39 8
1 297.2 53 10
Sildenafil Imputrity A + 489.1 201 325.1 43 10
136.1 & 12

269.0 29 16

Aminotadalafil + 391.1 86 169.3 47 14

262.1 47 11

269.1 19 15

epi—Aminotadalafil + 391.1 80 262.1 47 11

169.0 42 14

. . o 3772 39 16
Benzylsildenafil + 531.2 91 1341 61 20

. . , 296.0 55 12
Mirodenafil + 532.2 216 12,0 = 16

1419 35 14

Mutaprodenafil + 630.2 156 3771 31 10

3120 47 32
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und Ion Precursor Ion DP Product Ion CE CXP

I Mode (m/2) (V) (m/=2) V) (V)

299.0 53 14

Thiosildenafil + 491.1 86 341.2 41 10

3270 41 12

299.0 51 22

Dimethylthiosildenafil + 505.2 26 3270 43 22
1130 39 10
T . 299.1 50 10
z Prﬁgfn’;fi’nggm’ v 519.2 130 3271 0 13
o 1132 47 11
1 _ 322.1 %5 28
C‘S_fﬂzll‘:f)ﬂ.e“m + 443 79 169.1 60 11
i 1349 0 11
. ) 284.2 43 16
Nitrodenafil + 358.2 71 1%6.1 &3 T
. . 166.1 69 12
Norneosildenafil + 460.2 71 1360 81 2
. 151.1 75 14
Vardenafil + 489.2 186 12,0 57 16
339.2 33 10
Carbodenafil + 4532 101 311.1 47 12
166.0 59 22
325.1 51 16
Dimethylacetildenafil + 467.2 81 127.0 4] 14
297.2 57 8
T 375.1 36 23
& Avanafil + 484.2 9% 155.1 53 12
o 221.1 37 13
2 100.0 37 14
Sildenafil + 4751 176 283.0 51 12
311.1 4] 12
1129 39 12
Homosildenafil + 489.2 116 283.0 53 16
311.0 43 16
113.1 39 10
Dimethylsildenafil + 489.2 131 283.1 55 18
311.2 43 10
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Ion Precursor Ion DP Product Ion CE CXpP

Compound Mode  (m/2) W) m/z) ) (W)

112.9 39 12

Homosildenafil + 489.2 116 283.0 53 16

311.0 43 16

1131 39 10

Dimethylsildenafil + 489.2 131 283.1 55 18

311.2 43 10

. 283.2 61 14

Udenafil + 517.2 71 3953 - 2

461.2 41 14

Cyclopentynafil + 529.2 216 %31 61 20

. . _ 1271 47 10

= Dioxohongdenafil + 495.3 176 3112 55 1
= 268.1 19 10
3 Tadalafil + 390.1 61 1689 47 14
2 1349 31 12
. 1511 33 18

Xanthoanthrafil + 390.1 71 1072 3 T

. 1511 63 12

Pseudovardenafil + 460.2 % 1101 97 1
hichvdro 299.1 53 18

Propoxyphenylthiohydroxy s -

homosildenafil + 5352 5l 128.9 4_11 16

315.0 5%} 16

. _ 285.0 43 24

Gendenafil + 355.1 46 2969 35 18

. 135.1 27 14

Chloropretadalafil + 4271 136 2742 3 7

204.1 P 8

Thioquinapiperifil + 449.2 126 186.1 55 8

118.0 71 16

b 339.1 3H 10
% Desmethylcarbodenafil + 439.3 130 166.1 60 20
4 147.1 % 15
3 . 151.0 43 12
Norneovardenafil + 3571 121 2001 3 16

L . 98.2 41 10
Piperidinchongdenafil + 4382 211 16.1 &7 20
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Co und Ion Precursor Ion DP Product Ion CE CXpP
PO Mode (m/2) V) (m/2) V) (V)
129.1 43 16
Methﬂ‘gg;‘;ﬁhomo + 519.2 126 297.2 5 10
267.2 6 10
3280 57 10
Hydroxythiovardenafil + 521.2 176 167.0 73 22
3149 61 24
. 151.1 37 10
Desulfovardenafil + 3131 196 9561 7 3
1169 59 16
Cinnamyldenafil + 555.2 81 437.2 31 12
355.2 41 18
268.1 19 12
trans—Tadalafil + 390.1 81 169.1 57 14
1351 29 12
Hydroxythiohomo _ 9.1 41 10
sildenafil ’ o212 191 299.1 5 12
3 .y 371.0 33 22
z  Dithiodesmethy] v 711 146 3430 7 0
o carbodenafil
2 1788 63 16
3 b N 299.1 49 10
OD‘;%EHE’ © + 519.1 151 1130 4 14
315.1 51 12
. 361.1 37 12
Chlorodenafil + 389.1 136 9%5.0 3 12
. 366.3 25 12
Octylnortadalafil + 488.3 86 2042 109 14
3431 49 10
Dithiopropylcarbodenafil + 499.1 % 3711 3H 16
1789 67 16
e _ 1442 43 10
Yohimbine + 355.2 156 9191 33 12
Pyrazol 100.1 35 10
azole
N-Desmethylsildenafil 4612 101 2691 53 10
2971 43 8
. _ 113.2 41 12
Demethylhongdenafil + 453.2 130 2972 47 1
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Ion Precursor Ion DP Product Ion CE (CXp

Compound Mode (m/z2) (V) (m/2) V) V)
410.1 43 24
Oxohongdenafil + 481.2 141 297.1 57 10
165.0 47 14
.. 513.2 16 15
Icariin 675.1 % 671 4 1
Hvdrosh 4872 37 18
ydroxyhomo o —
sildenafil + 505.1 86 283.1 9] 12
112.0 39 8
262.2 45 8
Acetaminotadalafil + 434.1 136 1349 27 10
311.0 25 12
. 235.0 19 16
Demethyltadalafil + 377.1 81 2049 % 1
36.1 43 14
Diethylaminopretadalafil + 464.2 1 274.1 o7 8
1349 37 18
X
o o Hydr ' 3121 21 8
T ~Hydroxypropy —
o nortadalafil + 434.2 91 135.0 37 10
4 262.1 49 24
329.2 42 11
Aceti] acid + 357.2 84 300.1 22 22
256.2 53 9
299.0 53 20
Thiochomosildenafil + 505.1 16 3271 45 16
3.1 43 14
Pr — 299.1 51 10
opoxypnenylitnio == =
sildenafil + 505.2 176 315.0 :37 12
271.1 59 12
. 313.1 47 11
Hydroxychlorodenafil + 391.1 130 9%5.1 47 1
. 310.0 23 20
N-Butyltadalafil + 432.3 41 1349 pe 16
. Cvel 1 322.2 23 14
ans—Cyclopen -
tadalafi] + 444.2 1 169.2 57 12
204.0 87 22
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Compound Ion Precursor Ion DP Product on CE CXP

Mode (m/2) V) (m/2) V) (V)
£ Imidazosagatriazione ~ + 3131 61 250 b B
* 256.0 43 20
4 i i 3789 39 24
4 Dichlorodenafil + 407.1 71 2499 5 1
N- .—Desm.ethylpipf:razir.lyl . 2931 100 364.9 37 22
sildenafil sulfonic acid 256.1 49 12
151.1 51 14
N-Desethylvardenafil + 461.1 % 312.2 51 12
284.1 51 14
3241 43 12
Papaverine + 340.1 101 202.0 37 10
171.0 51 14
264.1 25 16
Tadalafil Impurity A + 350.1 71 3330 19 10
206.0 47 22
4182 43 10
i Descarbonsildenafil + 463.2 131 311.2 53 10
= 2831 37 14
5 283.1 51 18
N-Desmethylsildenafil + 461.2 61 311.0 41 14
&.0 65 10
Apixaban + 460.2 126 451 ?7 14
199.0 51 16
Propoxyphenyl 2831 Oi =
sildenafil + 489.2 136 299.0 5 18
164.8 61 14
121.1 39 15
Sildenafil coupled + 331.1 15%) 149.0 30 12
314.1 26 14
261.2 20 10
Dapoxetine + 306.1 70 183.2 27 11
157.0 40 15
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Ion Precursor JTon DP  Product Ion CE CXp

Compound  yioge  m/z) (V) (m/2) W) W)

1351 37 10

Tadalafil Impurity C + 426.1 121 395.0 17 20
276.0 27 12

282.0 19 10

Homotadalafil + 404.2 11 204.0 &3 18

3 169.1 7 1
:—'1 Isopropylnortadalafil + 4181 105 2.2 30 10
- 1362 79
360.2 45 11

Bisprenortadalafil + 766.2 130 3340 45 11

262.0 60 20

) 319.1 38 13

Desulfonylchlorosildenafil. =~ + 3472 130

289.6 51 10
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CEEN
O Sildenafil analogue(38%)

Sildenafil Acetil acid Benzylsildenafil
[CzHxNeO,S] [CisHzN,O4] [CxHaN¢OsS]

0 HN N o0
N
' ~
~ N \) o
Carbodenafil Cinnamyldenafil
[CouHzN6Os] [CaaHasNsOs]
(0] (0]
(@] HN (0] HN Cl
(\ N )Kd\\N Cl \)KCK\\N Cl P
~ N \) O/\ O/\ H
Desmethylcarbodenafil Chlorodenafil Dichlorodenafil
[CxH3NeOs] [CioH2CIN,Os] [CisHxCLNLO-]
L, N
Tp o%
\/ ! > K/ N
/
o™
Cyclopentynafil Demethylhongdenafil
[CaxsHzNe04S] [CoHzN¢Os]
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N-Desethylacetildenafil
[CxHxN6Os]

HN/H 0 HN
AN J‘\@f\m
o
Dimethylacetildenafil
[CosH3NeO5]

Dioxohongdenafil
[CsHaN¢Os]

o

Homosildenafil
[CxHzNGO,S]

N-Desmethylsildenafil
[CaHxN:04S] [CaHxN:0S]

Pyrazole N-Desmethylsildenafil

Dimethylsildenafil
[CosHzNeO,S]

Gendenafil
[CisH2NO5]

Hongdenafil
[CosHaN¢Os]
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Hydroxychlorodenafil Hydroxyhomosildenafil Imidazosagatriazinone
[CioH5CIN,Os] [CxHzN60sS] [C17HxN.Oo]

HO\/\N

Hydroxyhongdenafil Descarbonsildenafil
[C2H3:N6O4] [CaHxN60,S]

Lodenafilcarbonate
[C47H62N 120118 2]

o HN N
[\ | /
S X
g @ N
o
Methylhydroxyhomosildenafil Mirodenafil
[CoH3N¢O5S] [CxsHaN:05S]
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Os5N
Mutaprodenafil Nitrodenafil Norneosildenafil
[CaHzNOsS:] [CrH1sN504] [CHxN50:S]
L O
N o) HN
(@) N
07
Oxohongdenafil Piperidinohongdenafil Desulfonylchlorosildenafil
[CHzN:O] [CoHaN;0s] [CrHCIN,]
Propoxyphenylsildenafil Sildenafil coupled Sildenafil Impurity A
[CxsHuN:O,S] [CiH»NOs] [CxHxNgO,S]

H o
N
o
N (0]
AN
Udenafil N-Desmethylpiperazinyl sildenafil sulfonic acid
[CxHxN:O4S] [CrHpN,O5S]
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O Thiosildenafil analogue(10%)

(@)
Thiosildenafil Dimethylthiosildenafil
[CoHN6O35S2] [CxHzN60:S:]
K/ N //O
) s
N
Dithiodesmethylcarbodenafil Hydroxythiohomosildenafil
[CsHaN6OS:] [CsHzN60:S:]

Thiohomosildenafil Propoxyphenylthioaildenafil Propoxyphenylthiohomosildenafi
[CxHN60:S:] [CoH3:N60:S:] 1
[CoH3:N60:S:]
S S

0 HN

/\N K/N\S// “
SO
OH

Propoxyphenylthiohydroxyhomosildenafil ~ Propoxyphenylthiosildenafil Dithiopropylcarbodenafil
[CosH3NeOsS2] [CasHzN60:S:] [CxH4NOS:]

\ \
N N)K©\/L\N
/\/NJ RN

S HN
(0)
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O Vardenafil analogue(8%)

Vardenafil
[CxlxN0,S]

0]
/\N

Acetylvardenafil
[CosHaN¢Os]

HO\/\N/\

g

Hydroxyvardenafil
[CosHaNGO5S]

0]

HN /U\K<
i X N// N
H O)J\@(k N -
o
Norneovardenafil

[CisHT2N.O4]

Pseudovardenafil

[CxHxN50.S]
O
o
N
N7
Cr
o
Desulfovardenafil
[C1H2N,O-]

Hydroxythiovardenafil
[CxHuNO.S:]

O

/ﬁ e) HNM
K/N\S// q ,N /N
o N

o7

N-Desethylvardenafil
[CaHnN:O,S]
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/=0
¢!

Myl N
(0] H (0] H
Tadalafil trans—Tadalafil Acetaminotadalafil
[CHisN50.] [CH1gN504] [CHaN.O5]
/—0 /—O

(@) i (@)

O

oy

. N
w ™y
(0]

Armnotadalaﬁl epi—Aminotadalafil
[CZIHISN 404] [ClelsN 404]

o% o%
CI\)J\
~o~N \“\\ X\/;Ii@ HyCO %

N- Butyltadalafll Chloropretadalafil Demethyltadalafil
[CZSH%NSOai] [CZZHIQCINZOS] [C21H17N304]

/\o

Cyclopentyltadalﬁl trans—-Cyclopentyltadalfil
[CasHzN:04] [CosHzN:04]
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/—0
NooY
ppeess
O .«
i
o H
Diethylaminopretadalafil
[CosH2eN505]

2-Hydroxypropylnortadalafil
[CoH2N305]

Tadalafil Impurity A
[CooH19N30s]

~

H
N
N |
\[I\\ Qi@ \( \fl\\ H

Tadalafil Impurity C
[C14H18N20s]

/—0

°©

Homotadalafil Isopropylnortadalafil
[CxHuN5O.] [C2H23N30,]
/—0
(@)
OJN
: H
SR
S~~~ N |\\“ |
0 H

N-Octylnortadalafil
[C2HzN304]

Bisprenortadalafil
[CsH3N500]
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O Etc.(8%)

OH

HO

N
Avanafil
[CZSHZSC].N703]
~ N -
e
* HCI

Dapoxetine HC1
[CaH=NO-HCII

- X

Papaverine
[CoHxNO.]

NH
N
NTX
P =S
N N
(-
Thioquinapiperifil
[CosHNgOS]

o L. o

N
H
OCH;

NO, OCHjg

Xanthoanthrafil
[CieHzuN06]

Yohimbine
[CaHzN:0s]

Apixaban
[CxHxN:04]
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R
1. HPLCH
O AAY WY

s EFA A EFY 17 Atenolol F 19F

EF9 2" 2-Phenethylamine hydrochloride & 16%

— 7z} AR F g — 100% Wek2 713 — HAF T=(F 10~200 pg/mL)
A %1 g HA > 70% HEE JHE - 0% 1T > 50 mL A&

- 3

* ¥ 1 : Atenolol, Ephedrine hydrochloride, 8-Methylphenethylamine, Phendimetrazine tartrate,
Diethylpropion hydrochloride, Phentermine hydrochloride, Clenbuterol, Phenobarbital,
Bupropion hydrochloride, Propranolol hydrochloride, Bisacodyl, Liothyronine,
Phenolphthalein, Didesmethylsibutramine, Flouxetine hydrochloride, Sibutramine
hydrochloride, Chlorosipentramine, Rimonabant, Orlistat

. 2-Phenethylamine hydrochloride, Pseudoephedrine hydrochloride, Captopril, Sennoside B,
Semnoside A, Lorcaserine hydrochloride, Mazindol, Fenfluramine hydrochloride, Modafinil,
Phenytoin sodium, Paroxetine hydrochloride, Levothyroxine, Desmethylsibutramine
hydrochloride salt, Sertraline hydrochloride, Benzylsibutramine hydrochloride,
Chlorosibutramine

&

%
23]
M
2
[\]

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC HSS Cjs (21 mm x 150 mm, 1.8 ym)
* Column Temp. 40T

(A) 05 mM Sodium 1-hexane sulfonate in Water (0.1% HsPO,)

* Mobile Phase  py o0/ A cetonitrile
Time (min) A (%) B (%)

0.0 %0 10
30 90 10
200 50 50
%5 10 0
%6 0 100
300 0 100
31.0 90 10
35.0 90 10

* Flow Rate 0.3 mL/min

* Inj. Volume 1L
* UV Detection 210 nm
* PDA Range 190~400 nm
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O PDA Spectrum
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2. LC-MSMS
O Analytical conditions of HPLC

* Instrument UPLC Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cig (21 mm % 100 mm, 1.7 ym)

* Column Temp. 30T

(A) 0.19 Formic acid in Water:Acetonitrile (95:5)

* Mobile Phase ) 106 Formic acid in Water: Acetonitrile (5:95)

Time (min) A (%) B (%)

0.0 9% 5
1.0 5] 5
3.0 0 100
80 0 100
81 155) 5
10.0 15} 5

* Flow Rate 0.25 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Tonization Mode ESI (+) ESI (-)

* Capillary Voltage 27 kV 28 kV

* Desolvation Temp. 400°C 300C

* Desolvation Gas Flow 600 L/Hr (Ny) 550 L/Hr (Nw)

* Cone Gas Flow 50 L/Hr (N2) off




O Analyte MS/MS transition
Ton Precursor ion CvV Product ion CE

Compound Mode (m/2) W) (m/2) (V)
144.85 25
Atenolol + 267.30 30 1895 20
148.00 10
Ephedrine + 166.15 20 116.85 20
114.90 25
11895 10
B-Methylphenethylamine + 136.10 10 90.85 15
64.80 30
. ) _ 148.00 20
Phendimetrazine + 192.19 3 11455 o3
) ) _ _ 104.85 20
Diethylpropion + 206.25 3 132.90 10
) _ _ 132.90 10
Phentermine + 150.14 15 9080 5
132.10 25
I Clenbuterol + 27117 20 203.05 17
= 259.15 10
of . _ _ 84.80 10
1 Phencbarbital 230.85 25 1878 10
. _ 183.90 15
Bupropion + 240.25 20 1659 5
- _ 73.82 20
Propranolol + 260.35 25 11590 20
) 226.00 20
Bisacodyl + 362.16 30 18390 20
. . _ 606.06 20
Liothyronine + 652.12 30 47310 0
. _ _ 196.90 5'5)
Phenolphthalein + 319.25 25 UG 20
138.85 10
Didesmethylsibutramine + 252.20 15 152.90 10
17895 10
) _ _ 43.80 10
Fluoxetine + 310.35 15 14800 10
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Co und Ton Precursor ion Cv Product ion CE
mpo Mode (m/2) V) (m/2) eV)
124. 2
Sibutramine + 280.40 20 & 0
133.80 15
159.00 25
Chlorosiventrari . DR o5 173.00 20
5 orosi amine .
¥ ben 185.00 %
;j' 199.05 20
1 265.02 50
Rimonabant + 463.10 42 299.10 52
362.99 32
319.25 13
Orlistat + 496.36 25 —
160.05 13
. 105.00 20
2-Phenethylamine + 122.10 20
76.80 15
14795 10
Pseudoephedrine + 166.15 15 116.85 20
114.85 25
69.80 20
Captopril + 218.10 15 74.80 20
116.00 12
. 386.20 40
Sennoside B - 861.69 60
224.02 50
3t 386.20 60
= Sennoside A - 861.65 40 -
- 224.02 3H
2 144.10 20
Lorcaserine + 196.15 3H 151.06 25
179.10 15
ol . 98595 . 49.82 20
Mazindo ' 129.82 35
108.88 35
Fenfluramine + 232.25 25 158.90 20
186.90 15
Modafinil + 296.20 20 128.80 15
) ) _ 77.01 43
Phenytoin sodium + 253.06 29 =
182.08 15




O-5 ASEIFAE N HANESRALE(HBT) A4
Co und Ton Precursor ion Cv Product ion CE
mpo Mode (m/2) V) (m/2) (V)
150.90 20
Paroxetine + 330.30 25 1779 20
192.00 20
. 732.02 20
Levothyroxine + 718.09 28 —
324.07 50
138.85 15
X Desmethylsibutramine + 266.30 20 152.90 15
Z 178.90 15
ol -
ol 158.80 25
2 Sertraline + 306.25 15 -
27495 15
12492 20
Benzylsibutramine + 314.35 20 156.95 15
176.90 15
15893 30
Chlorosibutramine + 314.16 20 172.97 16
187.02 16
CJEEIN
H
\r Hkoo\i NH;
NH2
Atenolol Ephedrine beta—Methylphenethylamine
[C1H2N:05] [C1H1sNO] [CoHsN]
N o NH,
N ~ N ~ m
Phendimetrazine Diethylpropion Phentermine
[CHizNO] [CisH1sNO] [CioH5N]
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@)
] %A
HN H/Y\O 0
HN & o}\ OH

N © Cl
Clenbuterol Phenobarbital Bupropion Propranolol
[CoHisCLN:O] [CioH2N:05] [CisHsCINO] [CisHzNO,]
o)
[ |
_N 'j@o O °
NH,
(0] (0] HO ! O
B g o o
O (0] (6}
HO
Bisacodyl Liothyronine Phenolphthalein
[C2HsNO4] [CisHpINO,] [CoH1O4]
H o} |
e N\
F N
NH; gFocC Cl <N
cl S
Didesmethylsibutramine Fluoxetin Sibutramine Chlorosipentramine
[CsHZCIN] [CrHsF:NO] [CiHx%CIN] [CisH~CIN]
cl _\—\;
g o
_— O
N<\/ H i °
N _ ,
e e
cl cl
Rimonabant Orlistat
[CxHzCLNLO] [CxHzNOs]
OH
HN, oH o o
O/\/ H N SH
e )HA
2-phenethylamine Pseudoephedrine Captopril
[CsHiN] [CiH1sNO] [CoHisNOsS]



Sennoside B Sennoside A
[CeH250x] [CHz:0]

[¢] [¢]
s
/@GNH Q N F S\)J\NHz
oA O WY
F

N

: \\/N o

Lorcaserin Mazindol Fenfluramine Modafinil
[CuH1CIN] [CieH1sCINO] [C2H1F3N] [CisH1sNO:S]

P, | i
N o e Ho ! OH
T
NH I o
o I
Phenytoin Paroxetine Levothyroxine
[CisH12N-0,] [C1eHxFNOs] [CisHuLINO,]

HN
‘ cl N
cl
ST o :
cl
Desmethylsibutramine Sertraline Benzylsibutramine Chlorosibutramine
[CielICIN] [C/H i CIN] [CxHCIN] [CHxCLN]
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i 3

THAEA Y T 3T EFA AFE(16. 8)

peby R EA ‘S #d ¥F 7= ('15. 11)

T2 FANA FEFEA Hola AFS 2('13. 6)
THFEAE 4F T HH ol&st= A7t Skt =
FANGFE WY FX Y BIA AACLT 7)

THAEA FFE A WxdolAAA <&, viH|FH o E(MIHE)A

oFE, H] WETolAAA <&, F3|LERA Fol As

e HIZTolATAA E : HAAA A Hdubd oz A o] k=&
7HHGABA)EHE =29 T&8AE €48 A1%
(ex) Midazolam, Flurazepam %

o | FH ol E(R]E)A ¢E ¢ AWAA FFAAAY FE B3 &5
< At 9%
(ex) Hexobarbital, Pentobarbital, Phenobarbital %

o vz oA HA %E 57 7ut & Ao vE 28-5to] T ofA| A A
k&0 H|F AT IT A (ex) Zolpidem 5

o 3| 2EMYA L AAE IAATIE Ao BN FHAEAR 24
(ex) Diphenhydramine hydrochloride %

filo
oh
rir
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R
1. HPLCH
O AAY WY

o 39 %A : Diphenhydramine & 15&°
— 747} 9% s — 100% WeE /e — S FE(F 5~20 pg/mL)
s A x2A F1g FFY - 0% WEE /M — 302 IAY — 50 mL FE

* ¥ Zolpidem, Phenobarbital, Midazolam, Flurazepam, Diphenhydramine hydrochloride, Pentobarbital,
Hexobarbital, Estazolam, Flunitrazepam, Lorazepam, Triazolam, Temazepam Alprazolam,
Clonazepam, Clemastine

O Analytical condition of HPLC

* Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC HSS T3 (21 mm x 150 mm, 1.8 ym)
* Column Temp. 40T

(A) 0.5 mM Sodium-1-hexane sulfonate in Water (0.1% Hs;POy)

* Mobile Phase ) o504 A cetonitrile
Time (min) A (%) B (%)

00 63 2
2.0 63 2
19.0 50 50
19.1 10 %0
2.0 10 %0
2.1 63 2
2.0 63 2

* Flow Rate 0.18 ml/min

* Inj. Volume 1 uL
* UV Detection 200 nm
* PDA Range 190~400 nm




O Chromatogram
0.15-]
] [v] [~ §
8 5 =
M T e 2 8 & e
1 5 8§ g g g go 3 s ©
0.10-] 2 % To8s g:= & & = e L k
] N 5 %% g ¢ PRS- £ g N
] 5 b1 2 =7 § £ 2 g o
) I EETS I O S I ;e :
| T L5 I I O £ ¥ §
0.05-] ’\ c 5% S H °
4 EI
'S
0.00 gy Y
—_—— —_— — ; —_— —_————
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
O PDA Spectrum
120%.8 Zolpidem Phenobarbital
] 0.10
| D 7
2 0.057 2 ]
] 0.05
0.00-| 0.00-]
————————— e
200.00  250.00  300.00  350.00  400.00 200.00  250.00  300.00 350.00  400.0
nm nm
0.08—: Midazolam I 229.0 Flurazepam
0.06 0.04-|
2 0.04 2 ]
1 0.02-
0.02- ]
0.00 0.00-] ‘ | : |
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
20000 25000 30000  350.00  400.00 200.00  250.00  300.00  350.00  400.00
nm nm
0.10191.3 Diphenhydramine 0.047193.7 Pentobarbital
2 0.05] g 0.0z
1 258.6 315.6 1 296.6 340.5 382.2
000_ ‘ T T T T | T T T T I T T T T ‘ T T T T 0'00_ I T T T T | T T T T ‘ T T T T ‘ T T T T
200.00  250.00  300.00  350.00  400.00 20000  250.00  300.0 350.00  400.00
nm nm
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793.7 i ]

0.04 Hexobarbital 0.06-] 221.9 Estazolam
] 0.04-

2 b o} 4

< 0.02 < 1
] 0.02-
il 340.5367.8 ]
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0.06
] Alprazolam ] Lorazepam
1 0.04-
0.04 -
2 4 ) 1
E 1 2 1
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0-00; I T T T T I T T T T | T T T T | T T T T 0.007_ | T T T T I T T T T I T T T T I T T T T
20000  250.00  300.00  350.00  400.00 200.00  250.00  300.00  350.00  400.00
nm nm
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< 4
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2. LC-MS/MSH

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp. 30T

) (A) 0.19% Formic acid in Water
Mobile Phase  py 194 Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 80 20
2.0 80 20
7.0 40 60
80 10 90
10.0 10 90
10.1 80 20
12.0 80 20

* Flow Rate 0.25 mlL/min

* Inj. Volume 1 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Jonization Mode ESI (+) ESI (-)

* Capillary Voltage 2.8 kV 26 kV

* Desolvation Temp. 400°C 400°C

* Desolvation Gas Flow 600 L/Hr (Np) 600 L/Hr (Ny)

* Cone Gas Flow off off
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O Analytical conditions of LC-MS/MS

Co d Ion Precursor Ion Ccv Product Ion CE
L Mode (m/2) \%) (m/z) (eV)
221.05 40
Zolpidem + 308.10 35 235.08 30
263.05 30
. 84.80 10
Phenobarbital 231.05 25 18790 10
209.00 35
Midazolam + 326.05 35 243.95 25
291.08 25
288.05 25
Flurazepam + 383.10 30 315.03 20
317.00 20
151.95 30
Diphenhydramine + 256.10 15 164.98 35
167.00 15
41.90 15
Pentobarbital - 225.10 25 84.80 15
182.00 15
. 81.00 20
Hexobarbital + 237.00 20 157.00 5
205.00 35
Estazolam + 295.00 35 241.00 20
266.98 25
211.00 35
Flunitrazepam + 314.00 35 240.05 25
268.05 25
205.00 35
Alprazolam + 309.00 30 274.05 25
281.05 25
213.95 35
Clonazepam + 315.95 25 270.00 5
228.95 30
Larazepam + 320.95 30 274.95 20
302.95 15
233.95 3H
Triazolam + 343.00 30 308.00 25
314.95 25
130.00 10
Clemestine + 344.10 20 179.00 30
215.00 15
255.00 25
Temazepam + 301.00 30 2R3.00 5




Zolpidem
[CIQHQINSO]

o~
H

Cl I

—N

O

B

e

Flurazepam
[CaH%CIFN:0O]

NH

Hexobarbital
[CioH16N03]

O

Phenobarbital
[C12H12N205]

|
Shhe

Diphenhydramine
[CizHzNO]

G

Estazolam
[CisHuCING]

Midazolam
[CisH1sCIFN:]

NH

NH

Pentobarbital
[CuH1sN:0s5]

—N

Flunitrazepam
[CisH12FN50s]
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—N =N
Cl
O Oy O
Lorazepam Triazolam Temazepam
[CisH1CLN:05] [CrH1CLN,] [CisH13CIN:O:]

YN\N " o
/ N

N

Joo RN e®
X X

Alprazolam Clonazepam Clemastine
[CI7H13C1N4] [C15H10C]-N3OS] [CZIHZSC]NO]
B daEd

1. BE. Smink, J.E. Bramdsma, A.Dijkhuizen, K.J. Lusthof, ].]. de Gier, A.C.G Egberts, D.RA. Uges.
Quantitative analysis of 33 benzodiazepines, metabolites and benzodiazepine-like substances in whole
blood by liquid chromatography-(tandem) mass spectrometry. ] Chromatogr B. 811, 13-20 (2004)

2. Hajime Miyabuchi, Kenji Kuwayama, Kenji Tsujikawa, Tatsuyuki Kanamori, Yuko T. Iwata, Hiroyuki
Inoue, Tohru Kishi. A method for screening for various sedative-hypnotics in serum by liquid
chromatography/single quadrupole mass spectrometry. ] Forensic science international. 157, 57-70
(2006)

3. E. Konoz, A.H. Mohsen Sarrafi, R. Abdolahnejad, M. bahrami-Zonoz. Development and validation
of a reversed-phase HPLC method for the estimation of zolpidem in bulk drug and tablets. ]
Chemistry. 357890, 6 (2013)
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F (g2Hx d2Ao]) (13, 4)
O ‘ZJEAANZECIRZFEAZE) M Al AHE

AEom|:=dle] HEH] siF AFLS AvieA 2 3
O A&A 42 HIFAR, dAEE o] dd dBE ARES) Az
& 78 A 4L(14. 5

O FFIN W5Y A B tolol= BN AFA 2 ‘Tl

BeME vivao | MIOIUHEE A SBS =&

e i Kl The financial news 27@  sumy  MoeoT o
= = — 2

agS ofotE ME B HEE AE HZ-RESH AR Ay

#l= %18
T &4 (13.9)

mEd

O ojfzzd tE=zdY, JEAZ & 2§ BET g 2ol &
)= [e]
T =

Az A7 EEatA H Ady, ol =8 § &3P

W EMAHE

O <»Alo] A= Naproxen 3.28 mg/A, Indomethacin 2.73 mg/A,
Ibuprofen 16.3 mg/7d, Piroxicam 2.02 mg/7,
Diclofenac 2.890 mg/A #HE&

O #48A|3%E: Piroxicam 0.320 mg/g A&
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R
1. HPLCH
O AAY WY

o X599 ZA . EF9Y 1" Acetaminophen § 135
¥ 2 Dipyrone 5 9%
— 717} A F A — 100% #E-E 7Hg
— HF FX(9F 5~40 pg/mL)
- Ao 2A ok 1g AT - 0% AL AT - NE WY - 50 mL BL

%

f

9 1 : Acetaminophen, 4-Aminoantipyrine(Ampyrone),
4-Dimethylaminoantipyrine(Aminophenazone), Phenacetin, Carbamazepine, Sulindac,
Piroxicam, Naproxen sodium, Meloxicam, Fenoprofen calcium, Indomethacin, Ibuprofen,
Meclofenamate sodium

*
e
M\
2
[\

. Dipyrone, Aspirin(Aspirin + Salicylic acid), Ketorolac, 4-Isopropylantipyrine, Ketoprofen,
Diclofenac sodium, Celecoxib, Mefenamic acid. Flurbiprofen

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC HSS Cis (2.1 mm x 150 mm, 1.8 um)
* Column Temp. 40T

(A) 05 mM Sodium 1-hexane sulfonate in Water (0.1%6 H;PO)

* Mobile Phase  py o504 A cetonitrile
Time (min) A (%) B (%)

0.0 % 5
20 % 5
6.0 30 70
80 30 70
12,0 5 %
16.0 5 %
16.1 % 5
200 % 5

* Flow Rate 0.2 mL/min

Inj. Volume 1 uL
UV Detection 230 nm
PDA Range 1950~400 nm
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O PDA Spectrum
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2. LC-MS/MSH

O Analytical conditions of HPLC

¢ Instrument UPLC Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC HSS T; (21 mm x 100 mm, 1.8 ym)
* Column Temp. 30C

(A) 10 mM Ammonium acetate in Water
(B) 100% Acetonitrile

Time (min) A (%) B (%)
0.0 5 5
1.0
30
40
6.0
8.0
81
100

* Flow Rate 0.5 mL/min
* Inj. Volume 2 uL

* Mobile Phase

HFoaB8EHEHR
ssaRRIdoo

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Ionization Mode ESI (+) ESI (-)

* Capillary Voltage 25 kV 30 kV

* Desolvation Temp. 400C 400C

* Desolvation Gas Flow 700 L/Hr (No) 700 L/Hr (Np)
* Cone Gas Flow 20 L/Hr (N) 50 L/Hr (No)
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O Analyte MS/MS transition

Compound Ion Precursor ion CV Product ion CE
Mode (m/2) V) (m/=) (eV)
. 92.82 20
Acetaminophen + 152.11 25 — —
109.85 15
106.24 20
4-Dimethylaminoantipyrine + 232.20 24 111.13 15
11325 12
929 25
Phenacetin + 179.98 30 109.93 20
137.97 15
179.10 30
Carbamazepine + 23713 30 194.12 20
z 220.05 15
Z 233.18 27
o Sulindac + 357.15 42 248.18 28
1 340.17 18
Ketorolac + 256.16 27 105.12 16
169.00 20
Naproxen - 229.09 18 170.08 17
185.05 6
Flurbiprofen - 243.05 14 198.80 10
. _ 297.08 21
Indomethacin - 356.14 21
312.40 9
Ibuprofen - 205.08 15 160.70 5
_ 213.70 20
Meclofenamate - 294.02 25
257.70 15
1459 15
4- Aminoantipyrine + 204.00 25 15898 15
b 17295 12
Z . 191.07 14
o Dipyrone - 310.16 24 17501 o7
2
Aspirin - 17895 15 92.60 2
136.60 10
Salicylic acid - 136.90 10 92.60 15




Ion Precursor ion CV Production CE

Compound Mode  (m/2) V) e (V)
145.60 20
Piroxicam - 330.10 15
209.60 15
4-1 lantipyri + 231.00 10 189.07 2
—Isopropylan ne .
Propyiantipyrt 201.07 %
104.85 5)
Ketoprofen + 255.25 25
209.00 15
145.75 20
b Meloxicam - 330.01 25 209.75 15
= 285.85 15
of) g
> 92.60 25
9 Fenoprofen - 241.05 20 19670 7
. 213.70 25
Diclofenac - 29391 20
249.69 12
275.80 28
Celecoxib - 379.80 20 295.80 25
31585 20
180.07 30
Mefenamic acid - 240.16 28
196.12 18
(e
H | ? -
0 ° N O O
1 Ao O
N N
; \ O)\NHQ
Acetaminophen 4-Dimethylaminoantipyrine Carbamazepine
[CsHgNO:] [C1sHi7Nz0] [Ci5H12Nz0]
0
O O\ H
N Y
\ / o 1O H /\O/©/ o
Ketorolac Naproxen Phecacetin
[Ci5H13NOs] [C14H1405] [CicH1sNO2]
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cl
N
/ OH
~
O < OH
0
Flurbiprofen Indomethacin Ibuprofen
[CisH1sF O] [C1sH1¢CINO4] [CisHis0,]
(¢]]
\, o . 0
/ \ /\\\? )I\
: NV °
& \ OH
o] OH o o] OH
Meclofenamate Dipyrone Aspirin
[C.HuCLNO:] [CisHiN;0.S] [CeH:O4]
o)
= 0O OH 9
| HoN
X
OH N~ N Z | N@
H /
AN N
H3C
OH : OA\O \
Salicylic acid Piroxicam 4-Aminoantipyrine
[C7H603] [C15H13N3O4S ] [CIIHIBN SO]
F
9 o}
> o'
N
| N/ © ‘ s/ O ]
\ A
4-Isopropylantipyrine Sulindac Ketoprofen
[CuHisN-0] [CxH1FOsS] [Ci6H1405]



0
o) \N—\\SZO ©\ 0
s
\[ />7NH \ o OH
N HJ

Meloxicam Fenoprofen
[C14H13N 30452] [C15H14O3]
R F
F
¢]] /
HO (0]
OH N\ |
NH N ¥
O
(¢]]
O
P=o
H2N
Diclofenac Celecoxib Mefenamic acid
[C.HuCLNO,] [CiHWFsN30:S] [CsHiNO:]

N HFugEd

1. Hyung Joo Kim, Ji Hyun Lee, Hyoung Joon Park, Jung-Yeon Kim, SooYeul Cho, Woo Seoug Kim.
Determination of non-opioid analgesics in adulterated food and dietary supplements by LC-MS/MS.
Food Additives and Contaminants, Part A. 31(6), 973-978 (2014)

2. El-Bagari, R I, Azzazy, H. M, ElKady, E. F, & Farouk, F. UPLC-MS/MS Determination of
Aceclofenac and Diclofenac in Bulk, Dosage forms and in At-line Monitoring of ACL Synthesis.
British Journal of Pharmaceutical Research. 4(11), 1311 (2014)

3. C. Lacey, G. McMahon, ]. Bones, L. Barron, A. Morrissey, J. M. Tobin, An LC - MS method for
the determination of pharmaceutical compounds in wastewater treatment plant influent and effluent
samples. Talanta. 75, 1089-1097, (2008)

4. M. Farré &M. Petrovi & D. Barceld, Recently developed GC/MS and LC/MS methods for determining
NSAIDs in water samples, Anal Bioanal Chem. 387, 1203-1214, (2007)
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o ¥FM XA : Estrone 5 9&°
— 712 dAF HE — 100% HetE 7 — AF F2(F 1.0 yg/mL)
o AN ZA %1 g FH - 0% WEE 71 - 0E I —> 50 mL AL

* 5= : Estrone, B-Estradiol, B-Estradiol 17-valerate, 17a-Ethynylestradiol, Estropipate, B-Estradiol
17-cypionate, Norethisterone acetate, Medroxyprogesterone acetate, Raloxifene hydrochloride

O Analytical condition of HPLC

* Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)
* Column Temp. 40°C

(A) 1 mM Ammonium acetate in Water

* Mobile Phase (B) 100% Acetonitrile

Time (min) A (%) B (%)
0.0 80 20
1.0 80 20
3.0 40 60
6.0 0 100
80 0 100
81 80 20
10.0 80 20
* Flow Rate 0.35 mL/min

* Inj. Volume 4 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Ionization Mode ESI (+), (=)

* Capillary Voltage 20 kV

* Desolvation Temp. 30T

* Desolvation Gas Flow 600 L/Hr (No)

* Cone Gas Flow 50 L/Hr (Ny)
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O Analyte MS/MS transition

Co und Ton Precursor ion Cv Product ion CE
mpo Mode (m/2) V) (m/2) (eV)
144.89 40
Estrone - 268.95 50 158.90 30
18292 35
. 144.85 35
B-Estradiol - 270.98 40 -
182.90 35
144.85 35
17a-Ethynylestradiol - 294.96 40 -
182.90 35
L _ 100.88 30

B-Estradiol 17-valerate - 355.05 40
252.98 30
144.87 40
Estropipate - 348.90 3H —
268.98 35
. . 140.92 35

B-Estradiol 17-cypionate - 39%.06 40
252.98 30
10895 25

Norethisterone + 341.05 25
281.11 15
_ 285.10 20
Medroxyprogesterone + 387.07 25 -
327.10 15
11197 30

Raloxifene + 47497 45
269.91 30

CEEN
0] 0]
0 o
HO HO

B-Estradiol 17-cypionate

[CosHOs]

B-Estradiol 17-valerate
[CxHz0s]



Estrone B-Estradiol
[CisH2O00] [CisH20-]

Medroxyprogesterone Norethisterone Estropipate
[Co4H3404] [CxHx03] [Ci1sH205S]

Raloxifene 17a-Ethynylestradiol
[CsHzNO4S] [C2oH240-]

H HnEd
1. M. Silvia Diaz-Cruz, Maria J. Lopez de Alda, Ramén Lopez and Damia Barcelé. Determination
of estrogens and progestogens by mass spectrometric techniques (GC/MS, LC/MS and LC/MS/MS).
J Mass Spect. 38(9), 917 - 923 (2003)
2. Zhilong Gong, Kiresha Chandler, Stephen Webster, Remy Kerley, Susan Buist, Melanie
McCort-Tipton. Simple and rapid determination of norethindrone in human plasma by supported
liquid extraction and ultra performance liquid chromatography with tandem mass spectrometry.

Talanta. 91, 77 - 82 (2012)
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m-2.

AUA BRI E(B4T) AR

&

CERE
1. HPLCH
O AAY WY

s X599 A : 59 1" Cartelol hydrochloride 5 175
F9Y 2° Atenolol & 17%

— 247t dAF A — 100% WEE 71 - HF F=(F 5~40 pg/mL)
FA % 1g A% o 0% HEE JHE - 08 I® > 0 ml F&

]

oao

* ¥ 1 : Cartelol hydrochloride, Nadolol, Pindolol, Terazosin hydrochloride, Prazosin hydrochloride,
Celiprolol, Propranolol hydrochloride, Doxazosin mesylate, Telmisartan, Olmesartan
medoxomil, Losartan potassium, (+)-Penbutolol hydrochloride, Nifedipine, Lercanidipine
hydrochloride, Isradipine, Nisoldipine, Candesartan cilexetil

. Atenolol, Clonidine hydrochloride, Minoxidil, Acebutolol hydrochloride, ()-Metoprolol
(+)-tartrate salt, Phentolamine mesylate, Betaxolol hydrochloride, Diltiazem hydrochloride,
Benazepril hydrochloride, Carvedilol, Irbesartan, Amlodipine besylate, Verapamil
hydrochloride, Valsaltan, Nitrendipine, Nilvadipine, Felodipine

12

=)

*
kel
HN
2,
[\\)

O Analytical condition of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC HSS Cyis (21 mm x 150 mm, 1.8 ym)
* Column Temp. 40T

(A) 05 mM Sodium-1-hexane sulfonate in Water (0.19 H3POy)

* Mobile Phase 5y o504 A cetonitrile
Time (min) A (%) B (%)

00 %0 10
10 %0 10
100 63 32
16.0 50 50
17.0 40 60
24.0 18 82
21 0 100
%0 0 100
%.1 %0 10
30,0 %0 10

* Flow Rate 0.23 mL/min

* Inj. Volume 1l
* UV Detection 205 nm
* PDA Range 190~400 nm
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O Chromatogram
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m-2. YA HAAL T (34F) =49
O PDA Spectrum
{ 215.2 Cartelol 0-06T198.7 Nadolol
0.06] 1
1 0.04-
5 0.04 1
2 2
502 0.02-
] 381.2 E 269.5 365.6381.2395.7
e s Ul EE———————
20000 25000 30000 35000  400.00 200.00  250.00  300.00  350.00  400.00
nm nm
1 2183 Pindolol 0.10 245.8 Terazosin
0.04-
o 1 ) g
2] 2 0.057
0.02-
1 263.6
1 71. 1
0.00] 330.3353.6371.6 000
20000 25000 30000  350.00  400.00 20000 25000 30000  350.00  400.00
nm nm
0.0 2470 Prazosin 0.087 232.8 Celiprolol
0.06
2 0.04]
0.02]
T T T T T T T T T T T T T T T T 000_ T T T T T T T T T T T T T T T T
20000 25000 30000 35000  400.00 20000 25000 30000  350.00  400.00
nm nm
214.0 Y| i
1 Propranolol 0.030] Doxazosin
0.04 ]
5 ] - 0.0207
< 0.021 < ]
0.010-
0.00 0.000
20000 25000 30000  350.00  400.00 20000 25000 30000 35000  400.00
nm nm
0.044191.7 Telmisartan 0.06-264.0 Olmesartan
] 0.04-
o) o}
< 0.021 FEE
] 0.021
0.00-] 0.00-]
20000 25000 30000 35000  400.00 20000 25000 30000 35000  400.00
nm nm

169



S>> Zab - B4 AbER

Losartan

347.7 399.3

T
200.00 250.00 300.00
nm

—
350.00 400.00

Nifedipine

L L L
200.00 250.00 300.00
nm

T I T T T T
350.00 400.00

Isradipine

T T T
200.00 250.00 300.00

T ™
350.00 400.00

nm
L Candesartan cilexetil
0.04-1
2 ]
0.02-
0'00_||w|||||-n||||||-||\|
200.00  250.00  300.00  350.00  400.00
nm
0.0307799.9 Clonidine
0.020
=) i
< ]
0.010
] 270.7 330.3 3728
0.000_ ‘ T T T T ‘ T T T T | T T T T T T T T
200.00  250.00  300.00 350.00  400.00
nm

AU

AU

AU

6.3 Penbutolol

0.157

0.101

0.051

] 270.7
0.00

T
200.00 250.00

i e e e e e e B
300.00 350.00 400.00
nm

Lercanidipine

L L L L L L
200.00 250.00 300.00 350.00 400.00
nm

] Nisoldipine

T I B
300.00 350.00 400

I
250.00

T
200.00

.00
nm
0.20 92.8 Atenolol
0.10—:
1\ 224.6
] 274.3
O'OO_I""\"“I""\""
200.00 250.00 300.00 350.00 400.00
nm
] 2305 2814 Minoxidil
0.057
0.00

L e e e ey s s s s By B s
200.00 250.00 300.00 350.00 400.00
nm



|
[\
]
m !
0
tl
r
i
o,
M
w
g
o
Me
>

AU

AU

AU

AU

Acebutolol

I
00.00

L e
250.00

L e N B
300.00 350.00 400.00

2
nm

0.08 Pentolamine

0.06

0.04

0.02]

0007_ I T T T T ‘ T T 0 T T T T T T ‘
20000 25000 30000 35000  400.00
nm

0.08 —
1194.0 Diltiazem
0.06-]
] 237.6
0.04-]
0.02-]
] 327.9350.0 387.3
000_ I [ T ] 1 ‘ T [ ] [ I [l 1 T ] I T 1 ] ] ‘
200.00  250.00  300.00  350.00  400.00
nm
0-10’_ 6.3 2411 Carwedilol
0.05-
0.00
I ] 1 ] 1 ‘ 1 [ ] ] | 1 1 1 ] | ] 1 ] ] ‘
200.00  250.00  300.00  350.00  400.00
nm
0.10-194.0 Amlodipine
0.05-
000_ I T T T T ‘ T T I T T T T I T T T T
20000 25000 30000 35000  400.00

nm

AU

AU

AU

AU

0.10

194.0 Metoprolol
2 020,
112222
1 274.3
0.00+

I T T T T ‘ T T T T I T T T T ‘ T T T T
200.00 250.00 300.00 350.00 400.00

nm

] Betaxolol
0.20
7] | 2234
] 275.5
0.00-]

200 00 250 00 300 00 350 00 400 00

nm

1 Benazepril
0.05;

] 237.6
0.00

nm

0.0659%% Irbesartan

0.02

0.00-

0.06

T T T T LI

200 OO 250 00 300 00 350 00 400.00

T T . .
200.00 250.00 300 00 350 00 400.00

7: Verapamil
0.04*
1 12305
277.8 306 3768
0.00*

200 00 250 00 300 00 350 00 400.00

nm

171



S>> Zab - B4 AbER
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2. LC-MS/MSH

O Analytical conditions of HPLC

* Instrument Shiseido SP3133

* Column Waters Atlantis dCig (2.1 mm x 150 mm, 3 ym)

* Column Temp. 40T

. . (A) 05 mM Ammonium acetate in Water

Mobile Phase ) 5 M Ammonium acetate in Acetonitrile
Time (min) A (%) B (%)

0.0 % 5
30 % 5
25.0 0 100
28.0 0 100
28.1 B 5
30.0 9% 5

* Flow Rate 0.22 mL/min

* Inj. Volume 14l

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 5500

* Jonization Mode ESI (+)

* Curtain Gas 20 psi

* Collision Gas 10 psi

* Jon Voltage 4500 V

* Jon Source Gas 1 55 psi

* Jon Source Gas 2 60 psi

* Source Temp. 450°C
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O Analyte LC-MS/MS transition

Ton Precursor ion DP Product ion CE CXpP

Compound  yrge  (m/2) R N N\
74.0 30 10

164.1 35 10

Carteolol + 293.2 60 201 20 10
237.1 20 10

201.1 3H 10

Nadolol + 310.2 65 236.1 30 10
254.1 25 15

116.0 25 10

Pindolol + 249.2 65 146.1 25 10
172.1 25 15

. 71.0 55 15
Terazosin + 388.2 65 2001 0 20
9.0 65 15

Prazosin + 384.2 & 138.0 40 15
2471 40 10

.— 233.1 35 10
%  Celiprolol " 330.2 45 ggﬁ 32; 18
1 324.2 25 15
116.1 25 15

155.1 3H 15

Propranolol + 260.1 70 1571 95 10
183.0 25 15

247.1 55 10

Doxazosin + 452.2 0 290.1 50 10
3441 45 15

211.1 55 10

Telmisartan + 515.3 25 276.2 65 15
305.2 45 10

207.1 35 25

Olmesartan + 473 0 935 1 20 20
180.0 60 15

Losartan + 4231 65 2071 3H 10
405.1 20 15




mM-2. 2EGASFEAHR34F) 49

Ion Precursor ion DP  Product ion CE CXpP

Compound  \ioge  (m/2) W m W W)
133.0 b5 10
Penbutolol + 202.2 50 201.1 30 25
236.1 25 10
195.1 25 10
Nifedipine + 347.1 (5] 254.1 25 10
315.1 15 10
w  Lercanidipine + 612.2 65 1001 e 10
B 2802 5 15
:—‘1 Isradipine + 372.3 65 S12.1 15 2
) 340.1 0 2
239.1 30 15
Nisoldipine + 389.2 65 3150 15 15
3571 15 15
147.1 5%} 15
Candesartan - 2071 60 10
cilexetil : 6113 ® 2%3.1 %5 15
423.2 25 15
1451 40 15
Atenolol + 267.1 3H 190.1 25 15
225.1 25 15
1329 60 15
Clonidine + 230.0 90 160.0 50 10
213.0 3H 10
110.0 3H 15
¥ Minoxidil + 210.1 65 164.1 % 10
Z_;]‘ 193.1 20 15
) 980 N 10
Acebutolol + 337.1 85 2181 5 15
260.1 30 30
319.2 25 15
116.1 25 10
Metoprolol + 268.2 50 1331 5 10
159.1 30 20
191.1 25 15
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Compound Ton Precursor ion DP  Product ion CE CXpP
Mode (m/2) V) (m/2) V) V)
Phentolamine + 282.1 65 221 30 15
239.1 30 10
98.1 30 10
Betaxolol + 308.2 65 116.1 25 15
1330 35 15
. 1781 35 10
Diltiazem + 415.2 40 3100 m 10
1180 60 10
Benazepril + 4252 75 190.1 45 15
351.2 35 15
100.0 40 10
. 222.1 35 15
Carvedilol + 407.2 0 oAl ” 5
283.1 30 10
180.1 65 15
Jf’: Irbesartan + 429.3 50 19.1 30 10
—o“; 2071 35 10
; 206.0 35 15
Amlodipine + 409.2 70 220.0 40 10
294.0 15 15
150.1 55 15
Verapamil + 455.3 (6] 165.1 40 5
3032 35 15
2351 25 15
Valsartan + 436.2 60 291.1 25 15
306.1 20 10
283.1 35 10
Nitrendipine + 361.2 55 3150 15 20
3291 20 15
3120 20 20
Nilvadipine + 386.1 70 326.0 15 10
3440 10 15
Felodipine + 334.1 40 3380 2 15
3521 20 15




M-2. DAY BBAYR(G4F) 24
B 1xAl
o OH OH H
HN oj\H/H " OH 4 OJVN\(CH?’
K OJ\/N\{/ CHs
HN-/
Carteolol Nadolol Pindolol
[C1H2:N;05] [CHzNOJ [C1HzN:0:]
NH; NH,
T DS
HaCO N N HaCO NTNTY
N Lo Ao
o) 0
Terazosin Prazosin
[CIQHZSN5O4] [C19H21N504]

OH H
o O\)VN\’/
/\NJ\H

0]

Celiprolol
[CxHzN:04]

@]
mﬁﬁj@
_N

NH,

Doxazosin

[CosHasN5Os]

% @Y

Propranolol
[C IGHZINOZ]

Telmisartan
[CxHxN,0,]
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N
N;IN \Kj; N-N
N N._N
cl—7 N
GO 3 e C
N (0]
T o
N
OH

Olmesartan Losartan
[CxHxN6O6] [CxH=CINGO]
o
Nt
OH y o 00
Oy oY o
N
H
Penbutolol Nifedipine Lercanidipine
[CiH1sNZO6] [CasH 4 N506]

[CisHoNO,]
¢ §
G b
o HN-N

W

NN

o} O
O OCH N
\(\ | | s B O
: 0

Candesartan cilexetil

Isradipine Nisoldipine
[CigH2N505] [CooH2N06) [CxH3:N6Oel
S}
HN’B HoN (rl)l@ NH
S S RO
o o N_ _CH, N
&y Cl Cl
Atenolol Clonidine Minoxidil
[C1sH2N05] [CeHsClN3] [C:HN:0]



OH
H
3
HgC/\)LN CHs Ha
H ) CH;
H5CO
Acebutolol Metoprolol
[CigHz:N20.] [CisHasNOs]
Q..
CHs
OH
H s

O\)\/N\l/ Q/

(0]
X T :

( SN v/\o g o 0%

N .
OH A

Phentolamine Betaxolol Diltiazem

[CiH1sN50] [CisHxNOs] [C2HxN0.S]

o/
SoL 2 v T v IR
Qﬁ s oIt

Benazepril Carvedilol
[CosHN-05] [CoaHaN:04]

0 HN—N

Nx N
X0
" ®
Irbesartan Amlodipine
[CsHzNO] [CaHCINOs]

O/\/NH2
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Verapamil Valsartan
[CoH5N:04] [CosHxN:05]
~ O@

P 0 O/
N
H
Nitrendipine Nilvadipine Felodipine
[CisHN205] [CisH1gN305] [CisH1sCINO4]

H HnEd

1. Seok Heo, Geum Joo Yoo, Ji Yeon Choi, Hyoung Joon Park, Sung-Kwan Park and Sun Young
Baek. A rapid method for the simultaneous determination of 25 anti-hypertensive compounds in
dietary supplements using ultra-high-pressure liquid chromatography. Food Addit Contam Part A.
33(11), 1627-1636 (2016)

2. Vishnuvardhan C, Srinivas R and Satheeshkumar N. Development and validation of a UPLC method
for screening potentially counterfeit anti-hypertensive drugs using design of experiment. Anal Meth.
6 (13), 4610-4616 (2015)

3. Gonzales O, Alonso R. M. Ferreirds, Weinmann W, Zimmermann R and Dresen S. Development
of an LC-MS/MS method for the quantitation of 55 compounds prescribed in combined
cardiovascular therapy. ] Chromatogr B. 879, 243-252 (2011)
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R

1. LC-MS/MSH
O AAg By

o MFM FA :

NDELA (N-Nitrosodiethanolamine)

— IAF AT - = 71 - AT F=(F 02 pg/ml)

ELES

CreEF2g HAY - E MY - 20 mL B

A4 o 25 g AF — OF22AG g

—>tol0mL - &5mL

— Z"E07), 94221037, 19400 g)

— SPE(Sep-pak Cis 7FEZ A, 6 cc, 1 g)

— Condition(5 mL, 100% " &) — Equilibrate(5 mL, =)

— Loading(3 9, 5 mL) — %7] 2 mL W# — Eluent, 3 mL

— Eluent(Z 5 mL) — Fluent 8 mL. — AN Z A}

O Analytical

condition of HPLC

¢ Instrument

Waters ACQUITY UPLC

* Column

Waters ACQUITY UPLC HSS Tz (21 mm x 150 mm, 1.8 ym)

* Column Temp.

30T

* Mobile Phase

(A) 0.01% Formic acid in Water
(B) 100% Acetonitrile

Time (min) A (%) B (%)

0.0 P9 1
40 99 1
6.0 80 20
7.0 80 20
71 P9 1
10.0 9 1

* Flow Rate 0.3 mL/min

* Inj. Volume 10 uL




O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Tonization Mode ESI (+)

* Capillary Voltage 35 kV

* Desolvation Temp. 500C

* Desolvation Gas Flow 700 L/Hr (N2)

* Cone Gas Flow 50 L/Hr (N2)

O Analyte MS/MS transition
JTon Precursor Ion CV Product Ion CE

Compound Mode (m/2) W) (m/2) V)
N-Nitrosodiethanolami + 135.16 10 BT 14
1REON] ethanolamine . 10404 12
CREE
(@)
\ N
/\/ N \/\
HO OH
NDELA
[C4H10N203]

N HFuzEd
1. Maria T. Matyska, Joseph J. Pesek, Li Yang. Screening method for determining the presence of
N-nitrosodiethanolamine in cosmetics by opne-tubular capillary electrochromatography. J. Chrom
A. 887, 497-503 (2000)

2. R C. Schothorst, H. H. J. Somers. Determination of N-nitrosodiethanolamine in cosmetic products
by LC-MS/MS. Anal Bio Chem. 381, 681-685 (2005)
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R
1. HPLCH

O dA< ¥4

s ¥59 %4 : POE. (9 to 10) Nonylphenol
— 20 mg A= AT — 100% WL &9 715
— HF F=(F 1.0 mg/mL)
e A A F10 g AT > 100% HEHS 7 > 302 AF — 100 mL FE

O Analytical condition of HPLC

* Instrument Agilent DE/1200 HPLC

* Column Waters Sunfire Cg (46 mm x 200 mm, 5 ym)
* Column Temp. 40T

* Mobile Phase 80% Methanol + 5% Acetonitrile + 15% Water

* Flow Rate 1.0 mL/min
* Inj. Volume 50 uL

* UV Detection 280 nm

* PDA Range 190~400 nm

O Chromatogram & PDA Spectrum

mAll

2.5

NFE_3-10

Mnorm

a0

60

40

20

T T
200 230 300 330 nm

L
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eI

©/O(CH2CH20)n CH,CH,OH
CgH1

9

Nonylphenol ethoxylates
[CisH2O CoH Ol

N HFugEd
1. Bing Shao, Jian-ying Hu, Min Yang. Determination of nonylphenol ethoxylates in the aquatic
environment by normal phase liquid chromatography -electrospray mass spectrometry. J. Chrom.
A. 950, 167-175 (2002)
2. L. Nunez, E. Turiel, J. L. Tadeo. Determination of nonylphenol and nonylphenol ethoxylates in

environmental solid samples by ultrasonic-assisted extraction and high performance liquid

chromatography-fluorescence detection. J. Chrom. A. 1146, 157-163 (2007)
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CERE
1. HPLCH
O AAY WY

e ¥FA ZA : Metformin hydrocloride 5 26%*

— 247} AAF Y — 100% WS 7 — HF 5 =(9F 10~50 pg/mL)

s AN A ¥ 1g HF — 0% WEE 75 — 0% I — 50 mL A&

* XY Metformin hydrocloride, Buformin hydrocloride, Vildagliptin, Phenformin hydrocloride,
Alogliptin, Rosiglitazone, Sitagliptin phosphate monohydrate, Pioglitazone hydrocloride,
Carbutamide, Glymidine, Empagliflozin, Chlorpropamide, Repaglinide, Ipragliflozin,
Glipizide, Tolbutamide, Tolazamide, Gliclazide, Canagliflozin, Mitiglinide Calcium,
Glibornuride, Glibenclamide, Nateglinide, Glimepiride, Troglitazone, Gliquidone

O Analytical conditions of HPLC

¢ Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cig (21 mm x 150 mm, 1.7 um)

* Column Temp. 40T

(A) 05 mM Sodium-1-hexane sulfonate in Water (0.19% HsPOy)

* Mobile Phase ) o504 A cetonitrile
Time (min) A (%) B (%)

0.0 % 5
10 % 5
45 65 35
10.0 55 %5
120 %5 %5
16.0 40 60
165 0 100
185 0 100
19.0 % 5
2.0 % 5

* Flow Rate 0.3 mL/min

* Inj. Volume 1 ul

* UV Detection 200 nm

* PDA Range 190~400 nm




m-5. F=BA2ALE26F) E4H
O Chromatogram
0.35
030 B “:’ 2
£ 8% & S 3
0.204 = £ 2% . B8 L% . T g 5 3
] > 5 5 g&° g g 8% o £ o4Q g 3
=) ] @ Eg £ g5 25, 2 92 2 5 £5 5
< ] 3 ; 3 g 5y §azs < T2 -
0.157 i O O S & O R N
: £ 2 o8 pEgs il ¢ 0%
3 @ 5 o) Bl S = g
0.104 H : Tle ° N 5
0.057 “ A A
OAOG- LA yiy LQA 7y TR O
2.‘00 4.60 6.60 8.‘00 10.‘00 12.‘00 14ﬁ00 16}00 18}00
Minutes
O PDA Spectrum
19Q.2 Metformin 1 Buformin
0.20 ]
2 ] ) 0.05—_
< 010 <
000_— T T T T T T T T ‘ T T T T ‘ T T T T 000_ T T T T T T T T T T T T | T T T T
20000 25000 30000 35000  400.00 20000 25000 30000 35000  400.00
nm nm
] — 40
1196.2 Vildagliptin 040 Phenformin
0.10- 1
2
< mk
0.00_ T T T T T T T T ‘ T T T T T T T T 000_ T T T T T T T T T T T T | T T T T
200.00 250.00 300.00 350.00 400.00 200 00 250 00 300 00 350.00 400.00
nm nm
97.4 Alogliptin 1193.9 Rosiglitazone
0.20—: 0204
20 2
0.10 0.101
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| Sitagliptin
0.10-
] 267.1
OIOO_ T T T T T T T T T T T T T T T T
20000 25000 30000 35000  400.00
nm
195.0 Carbutamide
0.104
0.05]

000_ T T T T | T T T T T T T T T T T T
20000 25000 30000 35000  400.00
nm
1974 Empaglifiozin

0.10-
0.05-
] 276.6
000_ [ ] 1 [ | [l [ 1 [ 1 [ ] [ ] [ ] [
20000 25000 30000 35000  400.00
nm
] Repaglinide
010—'
0.051
OIOO__ T T T T | T T T T T T T T T T T T
20000 25000 30000 35000  400.00
nm
010 5.0 Glipizide
005
OIOO_ T T T T T T T T T T T T T T T T
20000 25000 30000 35000  400.00
nm

AU

AU

AU

AU

AU

192.7 Pioglitazone
0.201
0.101
; 2221 269.4
OIOO_- T T T T T T T T T T T T T T T T
20000 25000 30000 35000  400.00
nm
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2. LC-MS/MS

O Analytical conditions of HPLC

¢ Instrument

Agilent DE/1200 HPLC

* Column

Shiseido Capcell Pak Cis MG II) (20 mm x 100 mm, 3 um)

* Column Temp.

40°C

(A) 0.1% Formic acid in Water

. Moblle Pllase (B) Ol% FOITn.iC acid in Methanol
Time (min) A (%) (%)

0.0 % 2
0.7 % o
1.0 60 40
30 0 20
80 10 X
120 10 X
12.1 b 5
180 % >

. FIOW Rate 03 mL/ rnin

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Qtrap 4000

* Ionization Mode ESI (+) ESI (-)
* Curtain Gas 30 psi 30 psi
* Collision Gas 9 psi 9 psi

* Jon Voltage 5000 V 4500 V
* Ion Source Gas 1 50 psi 50 psi
* Jon Source Gas 2 50 psi 50 psi
* Source Temp. 500C 500C




M-5 FaHXs2AHE06F) B4

O Analyte MS/MS transition

Compound Ion Precusor ion DP Product ion CE CXp
mode (m/2) %) (m/=z) ev) (V)
45 8.1 20 5
Metformin + 130.1 45 709 25 10
45 60.0 20 10
Buformin + 158.0 % 209 ?1 10
66 428 59 20
65 154.2 25 10
Vildagliptin + 304.2 65 151.1 30 9
65 1332 45 10
60 105.1 37 20
Phenformin + 206.2 60 164.2 25 10
60 189.2 23 12
35 116.1 47 22
Alogliptin + 340.2 35 323.1 27 22
35 266.2 31 18
48 135.0 30 10
Rosiglitazone + 358.2 48 119.0 78 11
48 107.0 60 16
45 236.0 27 15
Sitagliptin + 408.2 45 174.0 37 10
45 193.0 35 12
Lo _ 91 134.1 39 12

Pioglitazone + 357.0 =

91 119.0 65 20
Carbutamide + 2712.2 68 1560 2 10
68 108.1 40 10
Glymidine + 310.1 i 1110 » 2(_)
90 252.0 28 15
30 397.0 13 10
Empagliflozin + 451.1 30 355.1 17 8
50 71.2 50 13
55 192.0 19 12
Chlorpropamide + 2771 55 1109 43 10
55 175.0 25 14
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Compound Ton Precusor ion DP Product ion CE CXP
mode (m/2) V) (m/2) ev) (V)
55 230.1 33 12
Repaglinide + 453.2 55 162.0 33 12
55 86.0 33 13
30 151.2 30 10
Ipragliflozin + 422.1 30 285.1 20 18
30 300.1 20 20
. 23 319.0 30 15
Glipizide - 4441 2 1699 0 3
61 91.20 47 17
Tolbutamide + 271.2 61 155.05 25 15
61 74.20 20 13
35 1152 30 5
Tolazamide + 312.0 35 141.1 30 10
35 157.1 20 10
L 30 169.8 35 10
Gliclazide - 322.2 20 1059 0 3
55 365.0 20 8
Canagliflozin + 4431 55 353.0 28 10
55 153.0 50 10
43 208.2 22 12
Mitiglinide + 316.2 43 145.1 36 10
43 126.2 33 10
25 170.1 20 10
Glibornuride + 367.2 25 152.2 30 10
25 349.0 20 25
70 169.9 35 15
Glibenclarnide + 492.1 70 367.0 28 13
70 1270 65 10
50 166.1 18 10
Nateglinide + 3181 50 125.2 22 7
50 120.1 25 14
55 224.9 45 10
Glimepiride - 489.2 55 364.1 30 10
55 349.8 25 10




M-5 FaHXs2AHE06F) B4

und Ion Precusor ion DP Product ion CE CXpP
I mode (m/2) ) (m/2) ev) (V)
25 165.0 25 10
Troglitazone + 4431 25 367.0 25 8
25 291.0 25 20
45 403.1 15 10
Gliquidone + 528.2 45 386.0 31 14
45 165.1 63 14
(e
NH NH NH )Njf @\
N
~N /\/\ N
P ey &
Metformin Buformin Vildagliptin
[CHuNsl [CeHN5] [Ci7HN:0,]
o)
e =
NH NH H,N /fL /L K (0] ~ |
PO et S
HoN” N7 N 5@ HN |
H H
(6]
N7
Phenformin Alogliptin Rosiglitazone
[CioHi5Ns] [CieHaN50,] [CisH1sN505S]
g F

F
\)Q/N
M N N
NH, O
F 2
F

/ZLF
N7

h

Sitagliptin

[CielT1sF 6N

Ol

O,
I P
HoN

N ~
“ s
/o\/\o =N

Carbutamide
[CHH17N3OSS]

0
>\\ o N
S | X
0

Pioglitazone
[CisHxN:0sS]

H

Ng
77N\
o’ o

Glymidine
[CisHisNsO,S]
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OH Cl 0
Ho \E}
o
HO S

Empagliflozin
[CxsHCL1OA]

Repaglinide
[CxHzN-04]
o) 4
\_ s o 0, 0 o}
AN M N SSNT O
z:: N il\ H H
—
N
Glipizide Tolbutamide
[CxHN;04S] [CizHi1sN205S]
0 /ﬁ OH CH
o._.0 3
N2 N
Q)L eenea LI~
H H OH
Gliclazide Canagliflozin
[C15H21N303S] [C24HT3)FOSS]

0
o._ 0
N7 HO
SC
N)LN
H H

s
I /\/©/
Cl
N
W@fﬁ

Chlorpropamide
[CIOHISC]NZOSS]

Ipragliflozin
[CaHAFOsS]

Tolazamide
[CMHZINSOSS]

H
i
;Z :N
H OH

Mitiglinide
[C1sH5NOs]

I
O
S
\N)J\N
H H

O

OCHs
Glibornuride Glibenclamide
[CisH6N-0.S] [CsH2sCINO5S]
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O O o)
0. ,0
i NH )J\H/m/

o
\ H

Nateglinide Glimepiride
[C1sHNOs] [CoiHsNLO5S]

HO
(0]
Troglitazone Gliquidone
[CuHzNOsS] [CoHz5N306S]

N HFugEd

L. LiN, Cui M, Lu X, Qin F, Jiang K, and Li F. A rapid and reliable UPLC/MS method of the
identification and quantification of fourteen synthetic anti-diabetic drugs in adulterated Chinese
proprietary medicines and dietary supplements. Biomed Chromatogr. 24, 1255-1261 (2010)

2. tikepd Al 9717 o eFE7h= 2007, 208-209

3. B S. B, Sravani and Kumar R. Method development and validation of simultaneous estimation of
metformin and pioglitazone in bulk and pharmaceutical formulation by UPLC. Int. Res ] Pharm.
App Sci. 2, 91-96 (2012)

4. Reddy G. S. K, Kumar S. A, Kumar R A new and rapid analytical method development and validation
for simultaneous estimation of metformin, pioglitazone and glimepride in tablet dosage form by
using UPLC. Int. Res. ]. Pharm. 5, 283-289 (2014)
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© BT =4

. Dioscin, Gastrodin

— 4dAF HF — 100% WEE 71 — F=(F 1,000 pg/mL)

— 43F ;¢ - E 7M1 - AT F=(9F 20 ng/mL)

SPE(solid phase extraction, HL.B, 500 mg)

— Condition(100% W€, 5 mL) — Equilibrate(Z, 5 mL)

— Load(ZEF, 5 mL) — Wash(5% ®&-&, 5 mL)

— Eluent(100% W&, 5 ml) > JZ 259

L A4 %k 2g AF > B Y - Y

— 0 50 mL — QAR — FF A3 AGAN ez F

SPE(solid phase extraction, HLB, 500 mg)

— Condition(100% W&-&, 5 mL) — Equilibrate(Z, 5 mL)

— Load(SPE& A4 5 mL) — Wash(5% "%, 5 mL)

—> Eluent(100% ™M&2, 5 mL) — 35 ZY

O Analytical

condition of HPLC

* Instrument

Shiseido SP3133

* Column

Shiseido Capcell Pak Cis MG (2.0 mm x 100 mm, 3 ym)

* Column Temp.

40T

(A) 10 mM Ammonium acetate in Water

* Mobile Phase ) 15004 Methanol
Time (min) A (%) B (%)

00 40 60
20 40 60
40 10 90
0.0 10 20
80 40 60
10.0 40 60

* Flow Rate 0.3 mL/min

* Inj. Volume 5 ul

* 199



>>> FA} - A

AE

1z

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 5500
* Ionization Mode ESI (-)

* Curtain Gas 25 psi

* Collision Gas 9 psi

* Jon Voltage 4500 V

* Jon Source Gas 1 55 psi

* Jon Source Gas 2 45 psi

* Source Temp. 550C

O Analyte MS/MS transition

Ion Precursor Ion

DP Product Ion CE CXP

Compound ;e (m/2) W) (m/2) W)y W

Dioscin 674 5 7215 46 27

Gastrodin 285.0 50 123.0 18 11
CEERY

O

HO "OH H

OH

Dioscin

[CABH72016]

Gastrodin
[CisHisO1
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B FnEd

1. Li, K, Wang, Y., Gu, J., Chen, X. & Zhong, D. Determination of dioscin in rat plasma by liquid
chromatography-tandem mass spectrometry. J Chromatogra B. 817(2), 271-275 (2005)

2. Lin, L-.C, Chen, Y-F,, Lee, W-.C,, Wu, Y-T. & Tsai, T-.H. Pharmacokinetics of gastrodin and
its metabolite p-hydroxybenzyl alcohol in rat blood, brain and bile by microdialysis coupled to
LC-MS/MS. ] Pharm Biomed Anal. 48, 909-917 (2008)

3. Cheng, X-L, Qi, L-W,, Wang, Q, Liu, X-.G,, Boubertakh, B, Wan, J-.Y., Liu, E-H. & Li, P. Highly
efficient sample preparation and quantification of constituents from traditional Chinese herbal
medicines using matrix solid-phase dispersion extraction and UPLC-MS/MS. Analyst. 138, 2279-2288
(2013)

4. Nino, J., Jimenez, D. A., Mosquera, O. M. & Correa, Y. M. Diosgenin quantification by HPLC
in a Dioscorea polygonoides tuber collection from colombian flora. J Braz Chem Soc. 18(5), 1073-1076
(2007)

5. Lin, P. L, Lin, K. W.,, Weng, C. F. & Lin, K. C. Yam Storage protein dioscorins from Dioscorea
alata and Dioscorea japonica exhibit distinct immunomodulatory activities in mice. ] agric food
chem. 57(11), 4606-4613 (2009)
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1. HPLCH
O AAY WY

o ¥ ZA : Methylchloroisothiazolinone 5 2%
— 242} dAGHF e — 100% HeE 7H — HF FE(2F 10~30 pg/mL)
A zA % lg FHYE - 0% WEE 7HE — 0% IAY - 50 mL FE

* XN . Methylchloroisothiazolinone(CMIT), Methylisothiazolinone(MIT)

o

O Analytical condition of HPLC

* Instrument Agilent DE/1200 HPLC (DAD)

* Column Agilent Eclipse XDB C18 (4.6 mm x 250 mm, 5 ym)
* Column Temp. 30T

(A) 01% 2kr&<H:ACN (955)

* Mobile Phase  p) () 10; o1at2=8 61 ACN (5:95)
Time (min) A (%) B (%)

0.0 100 0
80 100 0
150 20 80
2.0 20 80
%.0 100 0
30.0 100 0

* Flow Rate 0.80 mL/min

* Inj. Volume 5uL
* UV Detection 275 nm
* PDA Range 190~400 nm

* 01% <A=& : Potassium phosphate dibasic (K;HPOy) 0.2 g + Potassium
phosphate monobasic (KH2PO4) 0.8 g2 575 1 Lo 54.
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O Chromatogram

mAU ]
»
120 S
g
1 S
B =
] 3
100 — S
4 K=}
5
1 £
[y
=
80 '
.\
] 8
1 =
60 — o
2
i S
=
7 =
40 3
1 =
k]
b =
’ =
20 S
B «©
o — kvw )\ RWJL ]
' 4 r 1 I U
o 10 15 20 min|
O PDA Spectrum
Norm _| Norm |
Methylisothiazolinone i Methylchloroisothiazolinone
80 80 |
60 60 —/\\
40 40
20 20
0 0 7
—— — . ; ;
250 300 350 nm 250 300 350 nm
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2. LC-MS/MSH
O Analytical condition of HPLC
* Instrument Waters UPLC
* Column Waters ACQUITY UPLC HSS Ts (21 mmx 100 mm, 1.7 ym)
* Column Temp. 30T
. . (A) 0.1% Formic acid in Water
Mobile Phase  py 6 196 Formic acid in Acetonitrile
Time (min) A (%) B (%)
0.0 100 0
2.0 100 0
70 0 100
9.0 0 100
91 100 0
11.0 100 0
* Flow Rate 0.20 mL/min
* Inj. Volume 1l
O Analytical conditions of LC-MS/MS
* Instrument Waters Xevo TQ
* Tonization Mode ESI ()
* Capillary Voltage 277 kV
* Desolvation Temp. 500C
* Desolvation Gas Flow 600 L/Hr (Np)
* Cone Gas Flow 50 L/Hr (N2)
O Analyte MS/MS transition
Co und Ton Precursor ion Product ion CE
mpo Mode (m/2) (m/=2) (eV)
86.78 15
Methylchloroisothiazolinone 95.78 20
(CMIT) ’ 15007 114.80 20
11874 20
Methvlisothiazokn 70.76 15
ethylisothiazolinone -
(MIT) + 11597 9875 20
100.79 20
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Methylchloroisothiazolinone Methylisothiazolinone
[CHCINOS] [CHNOS]

m FIEd

1.

210k, S F iRk BATY ol =El L AFEEA AR 11 WAFE 20| X0z =
H ol ax|obEe] = S5 (2015)

Wittenberg JB, Canas B], Zhou W, Wang PG, Rua D and Krynitsky AJ. Determination of
methylisothiazolinone and methylchloroisothiazolinone in cosmetic products by ultra performance
liquid chromatography with tandem mass spectrometry. J Sep Sci. 38(17), 2983-2988 (2015)
Kawakami T, Isama K and Ikarashi Y. Analysis of 19 preservatives in polyinyl alcohol cooling towels
used in Japan by high performance liquid chromatography with photo diode array detector. J Environ
An Ch. 2015.

Baranowska I and Wojciechowska I. The determination of preservatives in cosmetics and

environmental waters by HPLC. Pol ] Environ Stud. 22, 6 (2013)

. Alvarez-Rivera G, Dagnac T, Lores M, Garcia-Jares C, Sanchez-Prado L, Lamas JP and Llompart

M. Determination of isothiazolinone preservatives in cosmetics and household products by matrix
solid-phase dispersion followed by high-performance liquid chromatography-tandem mass
spectromery. | Chromatogr A. 1270, 41-50 (2012)
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CERE
1. LC-MS/MSY
O AAY WY

o EFM 24 : Sulpiride T 5%

- 27 93F AR — 100% ADL 3 — AF (S 10 ng/mL)

 HA A F1g AT — 0% WE-E M - 308 I - 50 mL F&

* ¥ Sulpiride, Metoclopramide hydrochloride, Domperidone, Chlopromazine hydrochloride,
Medroxyprogesterone acetate

O Analytical condition of HPLC

¢ Instrument

Shiseido SP3133

* Column

Agilent Poroshell 120 SB-Cig, (2.1 mm x 75 mm, 2.7 ym)

* Column Temp.

40T

* Mobile Phase

(A) 20mM Ammonium formate in Water (pH 5.4)
(B) 100% Acetonitrile

Time (min) A (%) B (%)

0.0 90.0 10.0
1.0 9.0 10.0
6.0 5.0 9.0
10.0 50 %.0
10.1 9.0 10.0
13.0 90.0 10.0

¢ Flow Rate 0.3 mL/min

* Inj. Volume 1 ul

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 3500
* Tonization Mode ESI (+)

* Curtain Gas 30 psi

* Collision Gas 8 psi

* Jon Voltage 500 V

* Ion Source Gas 1 50 psi

* Jon Source Gas 2 50 psi

* Source Temp. 500C




O Analyte MS/MS transition
Ion Precursor ion CV  Product ion CE CXpP

Compound Mode (/=) V) () @) W)
- 112.2 40 13
Sulpiride + 342.0 120
84.1 40 20
Metocl id + 300.1 120 227.1 2 13
crociopramide ' 1840 45 %
175.0 32 15
Domperidone ¥ 4%.1 120 > =
1470 45 20
Chlorpromazi + 319.1 120 8.1 1 14
Orpro; 11 .
i © 532 55 14
3272 21 14
Medroxyprogesterone . 3]70 120
acetate 123.1 33 12
[ N
00 9 g o o K
s N cl A~ N H o N
o] H,N 0 TN
| e | Q:-:
Sulpiride Metoclopramide Domperidone
[CisHzN50:5] [CLHzCIN:O:] [CoHaCINO,]

SO

N
|

Chlorpromazine Medroxyprogesterone acetate
[Ci7HiCINSS] [CoH3,04]
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B FnEd
1. Saar, E., Gerostamoulos, D., Drummer, O.H., Beyer, ]. Identification and quantification of 30
antopsychotics in blood using LC-MS/MS. ] Mass Spectrom. 45, 915-925 (2010)
2. Yan, M,, Li, H-D,, Chen, B-M, Liu, X-L. & Zhu, Y-.G. Determination of metoclopramide in

human plasma by LC-ESI-MS and its application to bioequivalance studies. ] Chromatogr B. 878,
883-887 (2010)
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1. HPLCH
O AAY WY

o XN XA Triaminodil 5 13%"

— 77t 94 A — 100% AL R —> AT FE(%F 5~100 pe/ml)
[ ZA : of 1g AT — 100% WEE 7 — 0F W > 50 ml B

— APEE00 pm, 108) > 424g Ao g

%

=<}

9 Triaminodil, Minoxidil, Bimatoprost, Alimemazine tartrate, Diphenylcyclopropenone, Alfatradiol,
Finasteride, Methyltestosterone, Spironolactone, Flutamide, Cyproterone acetate, Dutasteride,
Testosterone 17-propionate

O Analytical condition of HPLC

* Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC HSS T3 (21 mm x 150 mm, 1.8 ym)
* Column Temp. 40°C
] (A) 0.5 mM Sodium-1-hexane sulfonate in Water (0.1% H;PO,)
Mobile Phase (B) 90% Acetonitrile
Time (min) A (%) B (%)
0.0 % 5
3.0 15} 5
5.0 70 30
10.0 42 53
14.0 42 o8
220 10 0
240 10 0
24.1 95 5
26.0 9% 5
* Flow Rate 0.30 mL/min
* Inj. Volume 1 ul
* UV Detection 200 nm
* PDA Range 190~400 nm




O Chromatogram

0.35+ = =
4 o ©
] ° S i
] - %]
0.301 g = o kY
] g 2 NN ~ 2
4 «© . [
0.257 w2 89 8 & 5
1 83 g§ g2 ° 2 & g
] =3 N : &
0201 o) § §9 88 ¢ 8 2 8 <
2 ] = 32 5% 3 w " 5 >
0.157 2 g2 2% o 2 8 5
] E 28 £33 5 3 e 3 2
: 3 88 15 8 & 2 E
0.10 i = © £ & 3
] i o)
0.05- A
0007 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
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes
O PDA Spectrum
1 228.1 279.0 Triaminodil 1 ' . Minoxidil
0.15- 015
0.10 ]
=) | 2 —
2 ] R 010
0.057] 0.05
000; ‘ T T T T ‘ T T T T | T T T T ‘ T T T T 000__ | T T T T ‘ T T T T | T T T T | T T T T ‘
200.00 250.00 300.00 350.00 400.00 200.00 250.00 300.00 350.00 400.00
nm nm
1 Bimatoprost 1 Alimemazine
] P ] 252.9
0.157
0.307 1
1 0.10]
2 —{ D 4
2 020 2 ]
0.10 0.05]
] 260.0 ]
000* ‘ T T T T ‘ T T T T | T T T T ‘ T T T T 000_ | T T T T ‘ T T T T | T T T T ' T T T T ‘
200.00 250.00 300.00 350.00 400.00 200.00 250.00 300.00 350.00 400.00
nm nm
1n92.8 Diphenylcyclopropenone 1a8.7 Estradiol
] 0.08
0.10 295.7 ]
1 0.06
2 ] 2 1 ol]
0.05.] 0.047
1 0.02
] ] 280.2
0.00 0.00-]
—_— — —m-r- - -
200.00 250.00 300.00 350.00 400.00 200.00 250.00 300.00 350.00 400.00
nm nm
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203.4 Finasteride
0.10-
5 ]
< 0.051
0.00-
—_——
200.00 250.00 300.00 350.00 400.00
nm
0.407 239.9 Spironolactone
0.301
2 0.20]
0.10]
1 313.5
0007 _
—_——————
200.00 250.00 300.00 350.00 400.00
nm
0.20
1 6 Cyproterone

T
300.00

T
250.00

T T
350.00 400.00

nm
] 2441 Testosterone 17-propionate
0.40-
2 |
0.20
] 306.4
0.0
T
200.00 250.00  300.00 350.00
nm

400.00

1 5 Methyltestosterone
0.40
5 |
2 |
0.20
1 305.2
0.00 | | :
200.00 250.00 300.00 350.00 400.00
nm
0.06-¥97.5 Flutamide

T
200.00

300.00
nm

[ [ T
250.00 350.00 400.00

Dutasteride

T
200.00

— T T T
300.00 350.00 400.00
nm

— T
250.00



2. LC-MS/MSH

O Analytical conditions of HPLC
* Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC BEH Cyg (21 mm x 100 mm, 1.7 ym)
* Column Temp. 30C

(A) 1 mM Ammonium acetate in Water
(B) 100% Acetonitrile

* Mobile Phase . Al ines] A<
(A) 0.1%6 Formic acid in Water
(B) 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 R0 10
1.0 0 10
3.0 50 50
8.0 10 0
10.0 10 90
10.1 90 10
12.0 90 10

* Flow Rate 0.3 mL/min

* Inj. Volume 1 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Ionization Mode ESI (+),(-)

* Capillary Voltage 25 kV

* Desolvation Temp. 400C

* Desolvation Gas Flow 600 L/Hr (Np)

* Cone Gas Flow off
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O Analyte LC-MS/MS transition

Compound Ion Precursor ion Cv Product ion CE
Mode (m/2) (V) (m/2) eV)
137.15 20
Triaminodil + 196.20 25 151.15 20
179.20 15
110.10 25
Minoxidil + 210.20 10 164.20 25
193.20 15
) 317.28 15
Biamtoprost + 398.39 20 62,95 10
100.00 20
Alimemazine tartrate + 209.08 30 179.9% 40
211.90 25
77.05 35
Diphenylcyclopropenone + 207.18 3D 152.13 3B
178.20 25
) 1449 35
Alfatradiol - 271.10 40 18297 0
. . _ _ 305.35 30
Finasteride + 373.35 35 31730 95
97.10 25
Methyltestosterone + 303.30 30 109.10 95
107.15 25
Spironolactone + 341.13 50 18790 20
17495 30
Flutamide - 274.85 40 181.95 30
201.97 25
165.13 50
Cyproterone acetate + 417.28 3D 279.30 25
357.30 15
. , _ 133.20 45
Dutasteride + 529.30 45 16132 %5
97.10 20
Testosterone 17-propionate + 345.30 30 109.10 25
253.30 15




OO

~

Triaminodil
[CsH1sN:0]

N

Alimemazine

[CisH2N-S]

Finasteride

(CxHaxN:0,]

Spironloactone

[Co:Hz0.S]

JAN
J U _C

Diphenylcyclopropenone Alfatradiol

N
o &
F
N
H F
F

Minoxidil Bimatoprost
[CoH1sN:0] [CxHNO]

(e}

[CisH100] [CisH20-]

Methyltestosterone
[CxH5x0-]

(o}

Flutamide Cyproterone
[CuHuFsN:0s] [C2HxClO4]
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Dutasteride Testosterone 17-propionate
[CoHxFeN:Ox] [CzHz0s]

B FnEd
1. Gavin Gibson, Tore Ramstad, Kent A Mills, Michael ] Dunn, A method for the determination
of minoxidil in hair-regrowth formulations by micellar electrokinetic capillary chromatography, 11
Farmaco, 10, 847 - 853(2005)
2. Nivedita Patel and Dhananjay Meshram, Development and Validation of Analitical Method for

Simultaneous Determination of Minoxidil and Finasteride in Pharmaceutical Dosage Form by
RP-HPLC Method, IJPSR, 6(11),4882-4885(2015)
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BEC] SuE 3 &S ZARY 00 HHRS

E
- o

O B 5o g BE(tetrodotoxin) S E Eo & =4 g ZA]d)
EAgolm 2 BE %28 ZHACZE 53 HA gon &) R E
AsHo=Z AT F U=

O &4 tetrodotoxine A HFH 2&, A T2 Fwtal=
Na+¢] AZ W2 FYL Aoz gAstE ol 2&S Yehlo]
A& TR FRAEE ADEA Ho| A S4& e

O FEIZINALIE)E A3 F 2~3 A7 e HA 4%, J&, £l
AL 75, 8%, 7TE ASHY olojA ESA FvHH ¢ (A2k)
FEi7t o] A i), Aojga, kel B T 4H FwbH| <
(A3%) +F E59 AW TFF(cyanosis)o] YER}IL HAlwtH] &

P=o] oL odw, TFH AFutEol

i
)

Holn o242 (A4%)e] T

O Eol3: HEZEEA 058lmg/g A&
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CERE
1. LC-MS/MSY
O AAY WY

o ¥ ZFA : Tetrodotoxin

— 43T HF — 0.1% acetic acid 7} — HF FE=(%F 10 pg/mL)

 HA A F1g AT — 0% WE-E M - 308 I - 50 mL F&

O Analytical conditions of UPLC

* Instruments Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC Hilic (21 mm x 100 mm, 1.7 um)
* Column Temp. 35T

(A) 0.19% Acetic acid in Water

* Mobile Phase (B) 100% Acetonitrile
Time (min) A (%) B (%)

0.0 20 10
3.0 50 50
40 50 30
41 0 10
6.0 90 10

* Flow Rate 0.4 ml/min

* Inj. Volume 2 ul

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Ionization Mode ESI (+)

* Capillary Voltage 35kV

* Desolvation Temp. 3507C

* Desolvation Gas Flow 600 L/Hr (No)

* Cone Gas Flow 50 L/Hr (N2)
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O Analyte MS/MS transition
Ion Precursor Ion Cv Product Ion CE

Compound Mode (m/2) W) (m/z) V)
302.1 37
Tetrodotoxin + 320.1 45 284.2 29
162.0 25
B XAl
OH
HO% 2 o
ﬁOH
NH=7~N OH
HN H
Tetrodotoxin
[C11H17N308]

B FnEd
1. Hong-Nan, Huang Jie Lina, Hong-Lin Lina, Identification and quantification of tetrodotoxin in
the marine gastropod Nassarius by LC - MS, Toxicon. 51(5), 774-779 (2008)
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CERE
1. LC-MS/MSY
O AAY WY

o ¥Fd ZA : Aconitine T 3=°

— 2% AAF AF — 100% AL A — HF FE(F 10 pg/ml)

 HA A F1g AT — 0% WE-E M - 308 I - 50 mL F&

x* ¥ 1 Aconitine, Mesaconitine, Hypaconitine

O Analytical condition of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp. 40C

5 .
P8O0 T
Time (min) A (%) (%)

0.0 60 40
1.0 60 40
5.0 35 65
55 35 65
6.0 10 N0
7.0 10 90
71 60 40
10.0 60 40

* Flow Rate 0.25 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Ionization Mode ESI (+)

* Capillary Voltage 25 kV

* Desolvation Temp. 150C

* Desolvation Gas Flow 550 L/Hr (N2)

* Cone Gas Flow off
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O Analyte MS/MS transition

und Ion Precursor Ion CV  Product Ion CE

L Mode (m/2) W) (m/=2) V)
Aconitine + 646.56 35 526'?1 4(_)
536.50 35

Mesaconitine + 632.54 52 A2 12
572.49 3B

338.27 42

Hypaconitine + 616.4 52 524.45 36
556.50 4

Aconitine Mesaconitine

[CaHNOu] [CxHsNOw]

N HFuEd

Hypaconitine

[CxHsNOxo]

1. Rina Kaneko, Satoshi Hattori, Shiho Furuta, Makoto Hamajima, Yukari Hirata, Kanako Watanabe,

Hiroshi Seno and Akira Ishii. Sensitive analysis of aconitine, hypaconitine, mesaconitine and
jesaconitine in human body fluids and Aconitum tubers by LC/ESI-TOF-MS. ] Mass Spectrom. 41,

810-814 (2006)
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MRPX HIZHKISEAHIPPC, 53] SAH

O ¢utsidFo 2 FYd-A=xd PPC AT e oJokE: FAAIZ E4AIA
o

F57k2 89 BOEC10. 3)
% PPC FAAE AXue] 744P02 tael vu2yy SoA
SeAge] AR FASE AFEAFAE AE

I-

il

3 olpERAMR 87}
5 =

__/I:

I%“

PPC FAAI9] A%

ABER EH g Ho}=
Be AN A1 L5
e AUAIEE AR 2
ANE ANHA ot FAY ARAA B

0

‘AHA =4 &

30 >
n[ongL'_

B =AM

O PPC Impact Sliming Cream : Phosphatidylcholine 7.80 mg/g A&
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R
1. HPLCH
O AAY WY

o ¥ ZA : Phosphatidylinositol 5 5%

- 77t 4R% A%

— JPA:o}A| E(50:50) 7F38H(Phosphatidylinositoldll &= & A% 7))

— HF Fx(F 20~160 pg/mL)

« AA A 1 g Y — IPACHIEGNS) 7H — 308 1Y — 50 mL A&

* <=0 : Phosphatidylinositol, Phosphatidylethanolamine, Phosphatidylserine, Phosphatidylcholine,
Sphingomyelin

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC
e Column Waters ACQUITY UPLC BEH HILIC (21 mm x 100 mm, 1.7
um)
* Column Temp. 50T
« Mobile Pt (A) 50% Acetonitrile (15% Acetic acid, 0.08% Triethylamine)
(B) Acetonitrile:Acetone (9:1) (1.5% Acetic acid, 0.08% Triethylamine)
Time (min) A (%) B (%)
0.0 5 %
20 5 %
35 £5) 65
6.5 50 50
6.6 5 %
100 5 %
* Flow Rate 0.3 mlL/min
* Inj. Volume 5 ul
* Detector ELSD (Gain: 100, Gas (N2): 50 psi, Drift tube: 55C)
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E

O Chromatogram

200.00+
180.00- o
160.00 : b
140.004 [ 2
] 8 %? % ~
120,00 s 525 ¢
7 100.00 % 5= I £
- ] £ E 8 £
80.00] ) 5% £ %
] S
60.00] 8
4 a
40.00
20.00-
ooc
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 8.00 10.00 11.00
Minutes
[ JEEIN
\rll“ NH,
O 9 (@]
0:..0
R1)J\o O/ZLO/\HJ\OH O°P/O S X oH
Ry _O NH, 10"
L 2 X
° /(/ © A
R 2
RHko O\[r 2 R O hig
(0]
(0]
Phosphatidylserine Phosphatidylcholine Phosphatidylethanolamine
[CisHaNOwP] [CHuNOsP] [C4HzxNOgP]
HO OH OH \,L.'./
HO%OH
(0N :O 0. .0
6 OH ﬁ)\o_
5 O o °
O R J/\/\/\/\/\/\/\/\/
R{” "O hif R)J\” . X
© OH
Phosphatidylinositol Sphingomyelin
[CrHgx0uP] [CaHeNOcP]
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Xk 83

S L

. Jeremy Netto, Stephen Wong, Federico Torta, Pradeep Narayanaswamy, and Mark Ritchie. A

Definitive Lipidomics Workflow for Human Plasma Utilizing Off-line Enrichment and Class Specific
Separation of Phospholipids. Waters Application Note, 720004521en. (2014)

. Mark E. Benvenuti, Jennifer A. Burgess Monitoring Sugar Content of Fruit Juice Using ACQUITY

UPLC H-Class and BEH Amide Column Chemistry with Evaporative Light Scattering Detection
(ELSD). Waters Application Note, 720004404en. (2014)

. Hisham I. Seri, Hassan Y. Naim, and Tigani Hassan. A liquid chromatography (HPLC) method

with evaporative light scattering detector for quantififi cation of major phospholipids classes of

donkey serum. VETERINARSKI ARHIV. 80 (3), 365-373. (2010)

. Yingying Zhang, Yiwen Yang, Qilong Ren and Hailiang Jiang. Quantification of Soybean

Phospholipids in Soybean Degummed Oil Residue by HPLC with Evaporative Light Scattering
Detection. J Liquid Chromatogr ¢ Related Technol. 28(9), 1333-1343. (2005)
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CERE
1. GC-MSY
O AAY WY

o X7 %A : Brassicasterol 5 4%*

- 27 9RF AF — 100% e S

— F=A8 — WFEZFE A0 pg/mL) 50 uL 718 — A

— AAFFO0C, °F 1.5 hr) — 300 L A= A8 95

— BSFTA(1% TMCS ¥+) 500 pL 7}t — &

— ¥H&(60T, 30 min) — 5 min &2 #A] —> A&

— AT F=(% 5 yg/mL)

c AN =4 : #Hg

— % 25g A

— Folch(Z22 ¥ &M e2=211) 25 mL 7}3F

— 723} 308 — FAEE(4,000 rpm, 25 min, -47C)

— 424 HF - Z3YFEZ45T, 180 rpm)

A3}

— 100% ©l¥2 40 mL 7}3F

— PHEEFLAB0 yg/mL) 50 uL 7+

— 0IN FASZE(NEE4) 10 mL 713t

— FFF=(957T, 1 hr)

— 100% &2 40 mL 7}t — 3242 washdt

TE

— Fol%E $7 — ¥5 HEF 9 25 mL

— Hexane 50 mL 7}, 33] ¥HE F&

— R} EET} filter paper ©]-&3to] o3}

— 45545, 180 rpm)

— 100% &< 30 mL 7}, &3l mLA 33)) — o3

+=A 3}

— AAFZ60TC, o 15 hr)

— BSFTA(1% TMCS ¥%) 50-500 puL 7}3 — J&

— ¥-3-(60C, 30 min) — 5 min 2 WA - A

— 2

* ¥ <=0 : Brassicasterol, Campesterol, Stigmasterol, B-sitosterol,
w UHEF-89Y ¢ 5a—cholestane
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Analytical conditions of GC

Instrument Agilent 7890A

Column Agilent HP 5MS (30 mm x 0.25 mm, 0.25 ym)

Oven Temp. 200"Co 1 .min) — lOC{rmn — 280C (11 min)
— 4C/min — 300C (5 min)

Inj. Temp. 300C

Inj. Mode Split 10:1

Carrier Gas Flow He, 1 mlL/min

Inj. Volume 1 ul

FID Detector Temp. 300C

Analytical condition of GC/MS: SIM

Instrument Agilent GC/MSD 5975C

Ionization Mode El

Ionization Energy 70 eV

Source Temp. 230C

Quad Temp. 150°C

Mass Mode SIM

Scan Range 50~500 amu

SIM Dwell Time 50 ms

- SIM ions
Compound Precursor Ion Product Ion

(m/2) (m/2)
Brassicasterol 255 380 470
Campesterol 382 367 472
Stigmasterol 295 394 484
B-Sitosterol 396 381 486
5a-Cholestane (LS) 217 357 372
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O Chromatogram

Anunmdanse

@000
284000
E=000
20000
=000
28000

17.080 Campesterol

=000
Z2O00
20000
1TE000
1E000
12000

11.104 Sa-cholestane
19.082 B-sitosterol

17.737 Stigmasterol

=000 [

é

]

=

w

w

£

@

-

L

=

e

-
12000
g R=l=T=1x]
2000
S000
SA000

T

18,

T T T T T 1 T 1 T T
1000 €44.00 41200 41500 H91=.00 +1E€.00 1i¥v.00 +18.00 +419.00 I0.00

Tirme===

* Internal standard : Sa-cholestane

CIEEIN

Brassicasterol Campesterol

[CxH.6O]l [CxH40]

W H

Stigmasterol B-sitosterol

[CxH,0] [CxHz0l
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023

. Nam Sook Kim, Ji Hyun Lee, Kyoung Moon Han, Ji Won Kim, Sooyeul Cho, Jinho Kim.

Discrimination of commercial cheeses from fatty acid profiles and phytosterol contents obtained
by GC and PCA. Food Chemistry. 143, 40-47 (2014)

Laakso, Pdivi H., Determination of plant stanols and plant sterols in phytosterol enriched foods
with a gas chromatographic-flame ionization detection method. J. AOAC Int. 97(4), 1097-1108 (2014)

. Rita S., Eunice L., Mualide S., Maria da C. C, Fernando R., Maria I. N. da S. Optimization of

analytical procedures for GC-MS determination of phytosterols and phytosterols in enriched milk
and yoghurt. Food Chemistry. 102, 113-117 (2007)

. Haojun Y., Feng Y., Daogeng W., Ming H,, Jianxin L., Yuping C., Yiming J. Recovery of phytosterols

from waste residue of soybean oil deodorizer distillate. Bioresource Technology. 101, 1471-1476 (2010)

. Haiyan Z., Thava V., Mahinda W. Enrichment of Tocopherols and Phytosterols in Canola Oil during

Seed Germination. J Agric Food Chem. 55, 355-359 (2007)
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2
(L8

1. LC-MS/MSH
O AAg By

o X3 %A : Prednisolone 5 53%*

— 247 Y AY > 100% AL 7 — AF FECF 1 pg/mD)

oao

ZA oF 1 g AT > 0% HEE 7 - 308 WY > 50 mL B&

* 359 : Prednisolone, Hydrocortisone, Betamethasone, Dexamethasone, Prednisone 21-acetate, Cortisone

21-acetate, Prednisolone-21-acetate, Hydrocortisone 21-acetate, Hydrocortisone 17-acetate,
Beclomethasone, Budesonide, Betamethasone 21-acetate, Dexamethasone 21-acetate,
Triamcinolone acetonide, 6a-Methylprednisolone, Hydrocortisone 17-valerate, Hydrocortisone
21-valerate, Beclomethasone 21-acetate, Beclomethasone—21-propionate, Beclomethasone
17-propionate, Clobetasol 17-propionate, Betamethasone 17-valerate, Betamethasone
21-valerate, Triamcinolone diacetate, Dexamethasone 21-hemisuccinate,

Betamethasone 21-hemisuccinate, Betamethasone 17,21-dipropionate,

Beclomethasone 21-hemisuccinate, Beclomethasone 17,21-dipropionate,
Medroxyprogesterone 17-acetate, Norethisterone acetate, Testosterone,

Testosterone 17-propionate, Testosterone 17-valerate, Megesterol acetate,
11a-OH-progesterone-hemisuccinate, 6a-Methylprednisolone aceponate,

D(-)-norgestrel, Fluticasone furoate, Norethisterone, Prednisone, Stanozolol C-3,
Clobetasone butyrate, Dichlorisone diacetate, Diflorasone acetate, Fluocinolone acetonide,
Flurandrenolide, Hydrocortisone butyrate, Hydrocortisone 21-hemisuccinate, Mometasone
furoate, Amcinonide, Fludrocortisone acetate, Fluticasone propionate

O Analytical conditions of HPLC

* Instrument UPLC Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC BEH Cjs (2.1 mm x 100 mm, 1.8 ym)
* Column Temp. 3BT

A: 01% Formic acid in Water

* Mobile Phase B: 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 80 20
30 80 20
130 40 60
170 0 100
20 0 100
21 80 20
%50 80 20

* Flow Rate 0.25 mL/min

* Inj. Volume 2yl

+ 235
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O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Ionization Mode ESI (+)

* Capillary Voltage 2.7 kV

* Desolvation Temp. 500 C

* Desolvation Gas Flow 400 L/Hr (N2)

* Cone Gas Flow 60 L/Hr (N2)

O Analyte MS/MS transition

Ion Precursor ion Cv Product Ion CE
Compound mode (m/2) v) (m/z) (eV)
96.80 20
Testosterone + 289.43 30 108.84 20
253.05 20
108.85 20
Norethisterone + 299.43 30 17095 20
231.05 20
108.85 20
D(-)-norgestrel + 31345 30 14490 20
245.05 20
106.85 35
Stanozolol C-III + 329.50 40 108.85 35
120.90 35
90.83 40
Norethisterone acetate + 341.44 30 108.85 25
281.08 15
96.83 20
Testosterone 17-propionate + 345.48 30 108.85 25
253.05 20
146.90 20
Prednisone + 359.40 20 170.92 25
265.03 15
307.07 10
Prednisolone + 361.44 15 325.09 10
343.09 10
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JTon Precursor ion Cv Product Ion CE

Compound mode (m/2) W) (m/z) (eV)
120.85 25

Hydrocortisone + 363.45 25 309.07 15
321.07 15

108.85 25

Testosterone 17-valerate + 373.50 25 253.08 20
271.08 15

321.10 13

6a—methylprednisolone + 375.46 15 339.10 10
357.10 10

224.02 25

Megesterol acetate + 385.50 25 267.05 20
325.12 15

122.85 25

Medroxyprogesterone 4 38750 %5 285,10 15
32710 15

279.05 20

Betamethasone + 393.46 20 355.10 10
373.08 10

237.00 15

Dexamethasone + 393.20 15 355.11 10
373.12 10

313.05 15

Prednisone 21-acetate + 401.45 18 341.05 10
383.06 10

307.04 15

Prednisolone 21-acetate + 403.48 15 325.10 10
385.10 10

162.90 25

Cortisone 21-acetate + 403.48 30 325.10 20
343.10 20

241.00 20

Hydrocortisone 21-acetate + 405.50 25 309.10 15
327.05 15
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Compound Ion Precursor ion Ccv Product Ion CE
mode (m/=) (v) (m/z) (eV)

309.10 15

Hydrocortisone 17-acetate + 405.50 25 327.05 15
345.10 15

279.05 20

Beclomethasone + 40943 20 373.10 10
391.06 10

239.00 25

Fludrocortisone acetate + 42346 2 325.10 20
343.05 20

323.05 16

Budesonide + 431.50 20 395.10 10

413.10 10

263.05 20

HarH progesterone 43150 20 296,09 20
31313 10

309.05 20

Hydrocortisone 17-butyrate + 43350 25 327.10 15
345.10 15

237.00 20

Betamethasone 21-acetate + 43545 15 279.10 15
397.10 10

237.00 20

Dexamethasone 21-acetate + 43545 15 309.05 15
397.10 10

339.10 15

Triamcinolone acetonide + 43545 20 397.10 15
41510 15

225.00 25

Flurandrenolide + 43750 30 341.10 20
361.10 20

309.10 20

Hydrocortisone 21-valerate + 44750 25 32710 20
345.10 20
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Compound Ion  Precursor ion CV  Product Ion CE

mode (m/2) (v) (m/=) (eV)

120.85 25

Hydrocortisone 17-valerate + 44750 25 309.10 20
345.10 15

319.05 15

Beclomethasone 21-acetate + 451.45 20 397.10 10
433.10 10

337.05 15

Fluocinolone acetonide + 45345 20 413.10 10
43310 10

237.00 20

Dichlorisone acetate + 455.09 15 305.05 15
419.05 10

] 309.05 15

p yarocortisone. + 46350 % 327,05 15
44510 10

319.05 20

Beclomethasone 21-propionate + 465.45 15 411.10 10
447.10 10

337.10 15

Beclomethasone 17-propionate + 465.45 15 355.10 10
447.10 10

355.10 15

Clobetasol 17-propionate + 467.45 15 373.05 10
44710 10

] 303.10 15
63_Mezh$§§gs"k’“e + 47352 15 381.10 10
455.10 10

279.07 15

Betamethasone 21-valerate + 47752 15 355.10 10
45715 10

279.07 15

Betamethasone 17-valerate + 47752 15 355.10 10
45715 10
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Compound Ion Precursor ion CV  Product Ion CE
mode (m/z) (v) (m/2) (eV)
279.07 15
Clobetasone butyrate + 479.45 25 343.10 15
371.05 15
399.10 15
Triamcinolone diacetate + 479.45 15 441.10 10
459.10 10
319.05 15
Dexamethasone 21-hemisuccinate  + 493.50 15 337.05 15
455.10 10
319.05 15
Betamethasone 21-hemisuccinate + 493.50 15 455.10 10
47515 10
279.05 15
Diflorasone diacetate + 495.50 20 317.05 15
335.05 15
275.05 25
Fluticasone propionare + 501.45 15 293.05 15
313.05 15
339.05 15
Amcinonide + 503.52 15 399.10 10
483.15 10
355.10 15
Betamethasone 17,21-dipropionate  + 505.54 15 411.15 10
48515 10
319.10 15
Beclomethasone 21-hemisuccinate — + 509.45 15 437.10 10
491.10 10
279.10 20
Mometasone furoate + 521.42 15 356.05 15
203.05 10
319.10 15
Beclomethasone 17,21-dipropionate  + 521.42 15 42910 10
503.15 10
204.90 20
Fluticasone furoate + 539.45 15 265.00 20
275.00 20
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Hydrocortisone Betamethasone
[CaHx0s] [CzHxFOs]

Prednisolone
[CaHx05]

Prednisone 21-acetate
[CasH2:06]

Dexamethasone
[CxHxFOs]

Hydrocortisone 21-acetate

Prednisolone 21-acetate
[CHzO6]

[(CxHx04]

Cortisone 21-acetate

[CxHxOsl

Beclomethasone
[CoHx%C105]

[CxHz0s]

6a-Methylprednisolone
[CH30s]

Budesonide Triamcinolone acetonide
[CH3406] [CoHz1FOgl
o 241
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Betamethasone 21-acetate Dexamethasone 21-acetate
[Coal15F O6] [Coul15FO5]

Hydrocortisone 17- valerate Hydrocortisone 21— valerate Beclomethasone 21-acetate
[CasHz06] [Cast 06l [CoHzCl106]

Beclomethasone 21-propionate Beclomethasone 17-propionate
[CostzClO0s] [CosHCl06]

Clobetasol 17-propionate Betamethasone 17-valerate Betamethasone 21-valerate
[CH=CIFOs5] [CoHzFOs) [CoHzF O]
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COOH

Triamcinolone diacetate Dexamethasone 21-hemisuccinate

[CxHaFOs] [CxHzFOs]

COOH

Betamethasone 21-hemisuccinate Betamethasone 17,21-dipropionate Beclomethasone 21-hemisuccinate

[CosHxFOs] [CxHzFO-] [CoHzClOs]

(¢}

Beclomethasone 17,21-dipropionate Medroxyprogesterone 17-acetate
[CasH5Cl1O1] [Caul3,04]

Norethisterone acetate Testosterone Testosterone 17-propionate

[CxH20s] [CisH%05] [CxH#0s]
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Testosterone 17-valerate Megesterol acetate
[Ca4H3503] [CoHz04]

F
11a-OH-progesterone-hemisuccinate Diflorasone diacetate Dichlorisone acetate
[CosH3:06] [CosHF>07] [CosHxClo05]

Hydrocortisone 21-hemisuccinate Mometasone furoate

[ColT305] [CxH206Cl]

Amcinonide Fludrocortisone acetate

[CxHzFO7] [CosH31FOsl
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OH
.w=CH
Y O
H
Fluticasone propionate D(-)-Norgestrel Fluticasone furoate
[CxHaF505S] [C2HzO:] [CxHxF506S]

Norethisterone Prednisone
[Copl1%0] [CaaH%05]

T

Stanozolol Clobetasone butyrate Fluocinolone acetonide
[CuH:N:O] [CxHaCIFOs] [CoHaF205]

6a-Methylprednisolone aceponate Flurandrenolide Hydrocortisone-17-butylrate
[CoH3507] [CoHzFOgl [CH3506]
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e
1. HPLCW
O #HAAZ WY
o ¥FM ZA| : Tetracycline hydrochloride 5 11F"

— 247} A F FHE — 100% S 713 — AF F=(%F 10~200 pg/mL)
s HA A F1g AT — 100% N-E 7HeF — 308 I - 50 mL A&

* XY Tetracycline hydrochloride, Dapsone, Clindamycin hydrochloride,
6-Hydroxy—1,3-benzoxathiol-2-one(=Tioxolone), Nadifloxacin, Ibuprofen, Benzoyl peroxide,
Triclosan, Bithionol, Isotretinoin, Adapalene

O Analytical condition of HPLC

¢ Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC HSS Cis (21 mm x 100 mm, 1.8 ym)
* Column Temp. 40C

(A) 0.01% Trifluoroacetic acid in Water

* Mobile Phase (B) 0.01% Trifluoroacetic acid in Acetonitrile

Time (min) A (%) B (%)

0.0 90 10
2.0 90 10
10.0 15 &
170 15 &
17.1 0 100
19.0 0 100
19.1 0 10
22.0 90 10

* Flow Rate 0.3 mL/min

* Inj. Volume 1.0 puL

* UV Detection 205 nm

* PDA Range 1950~400 nm




= = 3 = =
mM-15 A=EASFALT(11T) =4
O Chromatogram
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025 g° > SR - <
4 > C = © LR, (7]
88 L SRc P9 - ©
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] © @
0.10-]
0004 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
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
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5 i
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0.20- 1
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2. LC-MS/MSH

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Cyg (21 mm x 100 mm, 1.7 ym)

* Column Temp. 3HC

. . (A) 0.1% Formic acid in Water

Mobile Phase (B) 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 90 10
2.0 90 10
7.0 0 100
10.0 0 100
10.1 RN 10
12.0 90 10

* Flow Rate 0.3 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Ionization Mode ESI (+),(-)

* Capillary Voltage 25 kV

* Desolvation Temp. 400°C

* Desolvation Gas Flow 600 L/Hr (Np)

* Cone Gas Flow 50 L/Hr (N2)
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O Analytical conditions of LC-MS/MS

Compound Ion Precursor Ion Ccv Product Ion CE
Mode (m/=) (V) (m/z2) (eV)

81.80 55

Clindamycin + 425.38 30 125.90 25
377.05 20

64.80 35

Dapsone + 249.20 25 107.80 25
155.80 15

Nadifloxacin + 361.35 30 2825 19
343.03 25

153.90 25

) 410.03 20

Tetracycline + 445,35 25

427.05 15

428.00 15

352.00 45

Adapalene - 411.40 35

367.00 25

160.70 20

Bithionol - 353.00 35 191.70 20
316.70 15

Ibuprofen - 205.23 10 160.90 5
11885 25

Isotretinoin - 299.38 30 239.00 20
255.05 15

138.73 10

Tioxolone - 167.05 25 12275 15
110.75 20

Triclosan - 287.10 15 34.70 5




(o] (o]
\\s// HO o
-
s
NH; H,N
Tetracycline Dapsone Tioxolone
[C2H2N:05] [C12H1sN-0,S] [CHL0:S]
HEC\S cl

[¢] [e]
N

O
HO CHs;
F.
(o]
Ho HN o OH
OH
cH N OH
N—C
5 HO

—

HsC

n,

Clindamycin Nadifloxacin Ibuprofen
[CisH5CIN:O5S] [CreHxFNz04] [CrsHiO:]
OH OH
Cl OH
o cl s cl
° O
©)‘\0/
(¢}
[¢]] (¢]]
Cl Cl
Benzoyl peroxide Triclosan Bithionol
[CisH:1604] [CHCl:0:] [C12HsCLO-S]
o} O OH
HO | O O
A NN ~o
Isotretinoin Adapalene
[CoH250:] [CosH20s]
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CERE
1. HPLCH
O AAY WY

o ¥FA A . XA 1T Acetazolamide 5 13%
x99 Chlorothiazide & 10%

— 77k dARF HE — 100% S 71 - FAF F=(9F 10~20 pg/mL)

 HY A % 1g AT - 0% HEgE MY - 308 1Y > 50 mL F&

&

* ¥ 1 Acetazolamide, Hydrochlorothiazide, Methazolamide, Hydroflumethiazide, Chlorthalidone,
Methyclothiazide, Metolazone, Torsemide, Indaparnide, Bendroflumethiazide, Xipamide,
Bumetanide, Ethacrynic acid

%
ke
HN
©
[\)

. Chlorothiazide, Amiloride hydrochloride, Triamterene, Trichlormethiazide, Furosemide,
Eplerenone, Cyclothiazide, Azosemide, Piretanide, Spironolactone

O Analytical conditions of HPLC

* Instrument Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH C;z (21 mm x 150 mm, 1.7 ym)

* Column Temp. 40C

. . (A) 0.15% Trifluoroacetic acid in Water

Mobile Phase (B) 100% Acetonitrile
Time (min) A (%) B (%)

0.0 95 5)
20 95 5
135 70 30
15.0 70 30
22.0 25 )
221 0 100
240 0 100
24.1 15) 5)
28.0 95 5

* Flow Rate 0.3 mL/min

* Inj. Volume 1uL

¢ UV Detection 254 nm

* PDA Range 1950~400 nm
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O PDA Spectrum
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2. LC-MS/MSY
O Analytical conditions of HPLC

* Instrument Waters UPLC

* Column Waters ACQUITY UPLC HSS Ts (21 mmx 100 mm, 1.8 um)

* Column Temp. 3HC

. . (A) 10 mM Ammonium acetate in Water

Mobile Phase (B) 100% Acetonitrile
Time (min) A (%) B (%)

0.0 100 0
2.0 100 0
6.0 0 100
80 0 100
81 100 0
10.0 100 0

* Flow Rate 0.5 mL/min

* Inj. Volume 2 uL

O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ

* Jonization Mode ESI (+) ESI (-)

* Capillary Voltage 25 kV 25 kV

* Desolvation Temp. 400C 500C

* Desolvation Gas Flow 600 L/Hr (Ny) 800 L/Hr (Ny)

* Cone Gas Flow 50 L/Hr (N2) 50 L/Hr (N2)
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O Analyte MS/MS transition

Compound ~0n  Frecusotlon ol Preuetn
5790 15
Acetazolamide - 221.06 25 2005 1;
204.96 22
Hydrochlorothiazide - 295.90 42 26394 18
51.70 15
Methazolamide - 235.11 20 ;7_70 5
238.99 22
Hydroflumethiazide - 32098 40 302.87 20
146.12 24
Chlorothalidone - 336.97 A 190,00 18
Methyclothiazide - 357.92 32 Zgzgf fg
232.98 24
Metolazone - 366.03 43 25808 2%
_ Torsemide - 347.05 26 262.06 20
3 131.89 24
zr Indapamide - 363.90 2 188.84 24
1 Bendroflumethiazide - 41999 4 22?22 3;
7170 30
121.75 35
Xipamide - 353.30 40 169.75 30
27388 25
79.81 24
Bumetanide - 363.01 28 20699 18
Ethancrynic acid - 300.92 16 ;Z;Z :ig
Chlorothiazide - 204,02 30 gig; 422
142.75 15
Amiloride - 228.15 25 80 5
241.99 20
Trichlormethiazide - 378.00 30 305,98 10




Compound Ion Precursor Ion Cv Product Ion CE

Mode (m/2) V) (m/2) (eV)

Furosemide - 329.10 25 20495 2':_3

285.02 15

122.80 3H

Eplerenone - 413.40 30 334.90 25

353.03 20

% Cyclothiazide - 383.00 52 268,95 2
- 321.88 2
1 196.80 30
Azosemide - 369.23 30 284.76 20

325.83 20

79.70 25

Piretanide - 361.30 30 204.85 25

316.93 15

104.01 34

E Triamterene + 254,08 46 141,01 42
Z:; 236.99 %
2 Spironolactone + 341.01 55 W2 g
187.10 20
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Sevinc Kurbanoglu, Paula Rodringuez San Miguel, Bengi Uslu, Sibel A. Ozkan. Stability-indicating
UPLC method for the determination of bisoprolol fumarate and hydrochlorothiazide: application
to dosage forms and biological sample. Chromatographia. 44(3-4) 365-371 (2014)

H. Woo, JW. Kim, KM. Han, J.H. Lee, LS. Hwang, J.H. Lee, J. Kim, S.J. Kweon, S. Cho, K.R.
Chae, S.Y. Han and J. Kim. Simultaneous analysis of 17 diuretics in dietary supplements by HPLC
and LC-MS/MS. Food Addit Contam Part A. 30(2) 209-217 (2013)

Ana Paula Langanova Moreira, Monique Jung Motta, Thais Ramos Dal Molin, Carine Viana &
Leandro Machado de Carvalho. Determination of diuretics and laxatives as adulterants in herbal
formulations for wight loss. Food Addit Contam Part A. 30(7), 1230-1237 (2013)

Patel AR, Chandrul KK. Method Development and Validation of Simultaneous Estimation
Telmisartan and Indapamide by Reverse Phase-High Performance Liquid Chromatography in
Pharmaceutical Dosage Forms, Asian ] Biochem Pharmaceu Res. 1, 39-49 (2011)

K. Deventer, F. T. Delbeke, K. Roels and P. Van Eenoo. Screening for 18 diuretics and probenecid
in doping analysis by liquid chromatography- tandem mass spectrometry. Biomed Chromatog. 16,
529-535 (2002)
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~

|[GFE  ZIMSEAOIE EA4E

W H 3
O FAsE Uiyl FAst shera
o3 AHIC15. 9
O Y522 31X e AR FAAAE BAE

=1y

A8 Al bt BUSE 5 AZ B

#rj ('15. 2)

SAWY M2T O SA4SE WEO 272 B2 YA K

’ I EdES

Apatdv e

=i 7))

NEBHIIES Y0 THHE SRz SADT
IO CHE RN 517 A ZI B Mol T A E R M2 28 g AEALYSHHHY
= 2usmu D AsiEer

AEAM Z2H2Y gY %‘i% *}II S H ZAldoll

A DX EARRL T EEDL O Sl T S ot e

mE4d
O &4hqlate] A
o Sk Q] BgeA aE T sk By 32T 2L AAT A

A Q] el AAA FV1Z A AR BB QA
O Al 74

2 RHFAE Felslolor 3
NSHETA % 7154 2R A, FAT

& 71578%9 §+ XAl Atol= Rgl# Rbl 3t 0.8~34 mg/g
© A xAbe]= Rgl¥} Rble HASTAE FIAFE 80% o)
- A
- AXRZE 71SAEY T AAxAbe|l=
25~34 mg/g T
- A=Al = Rgl, Rbl R Rg39) HEFTAIFE EAIZY] 80% ©17d)

Rgl, Rbl % Rg3E 3l
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1. LC-MS/MSY
O AAY WY

o %39 ZA| : Ginsenoside Rgl % 3% — &7 43 % 3 — A& 713

- HAFTFTE=(%F 1 ug/L)

A XA F1lgHAY >0 % HEE 71 - 07 AF >0 mL B

x* ¥ Ginsenoside Rbl, Ginsenoside Rgl, Ginsenoside Rg3

O Analytical conditions of LC-MS/MS

LC System

Water ACQUITY UPLC

Column

Waters ACQUITY UPLC HSS Ts
(21 x 100 mm, 1.8 ym)

Column temp.

40T

Inj. Vol

2 uL

A’ 0.1% formic acid in D.W.

* Mobile Phase B: 0.1% formic acid in MeOH

Time (min) A (%) B (%)

0.0 80 20
15 80 20
30 50 50
40 30 70
115 10 %0
12.0 10 %0
13.0 80 20
150 80 20

* Flow Rate 0.25 mL/min

* MS system Waters Xevo TQ

* Ionization mode ESI(+)

* Capillary voltage 25 kV

¢ Desolvation Temp.(°C) 1507

* Desolvation Gas Flow 300 L/Hr(Ny)

* Cone Gas Flow off
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O Analyte MS/MS transition

Ion Parent ion CvV Product ion CE

Compound Mode (m/2) V) (m/2) (eV)
Ginsenoside Rgl + 82363 50 gﬁ jg
Ginsenoside Rbl + 1131.62 €0 %gj g
Ginsenoside Rg3 + 807.64 % %ig g
2. TLC
O AA WY

o ¥ ZA : Ginsenoside Rgl 5 3&°

— 7172} dAF FE — 100% Hgs 71
o AN A AHA ¢ 50 g AT

— 80°C°ﬂ/‘1 60% &< BFFE

— 71-?:}

— &5 Zi'% Bd =< H dHzZE A 5o ESE AA
- Eo% B¥3} Rees FEI AdsS

— HEgo] %9 F AJFfgfoz 3

* ¥4 : Ginsenoside Rbl, Ginsenoside Rgl, Ginsenoside Rg3

O Analytical condition of TLC

* Instrument Camag TLC System

* TLC plate HPTLC Silica gel 60 F (200 ym)

* Mobile Phase Chloroform : Methanol : Water = 65 : 35 : 10
* Dosage Speed 50 nL/s

* Loading Volume 20 L

10% HoSOs §4& 25F-3te] 110TColA 1027 7FE3le] Ea¥A]

* Detection 7 5 Sotoz ol
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O Chromatogram

Rb1 =

RO R1 R2 R3
Rel H O-Glc Glc
Rbl Glc*-Gle H Glct-Gle
RO
R,
Rg3 Glc*-Glc H H
Ginsenoside
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A2

1. Da-Wei Lou, Y. Saito, K. Jinno. Solid-phase extraction and high-performance liquid chromagotraphy
for simultaneous determination of important bioactive ginsenoisde in pharmaceutical preparations.
Chromagotraphia 62, 349-354 (2005)

2. Tianxiu Qian and Zongwei Cai. Biotransformation of ginsenosides Rbl, Rg3 and Rh2 in rat
gastrointestinal tracts. Chinese Medicine,5(19), (2010)

3. Zongwei Cai, Tianxiu Qian, Ricky N.S. Wong, Zhi-Hong Jiang. Liquid chromatography-electrospray
ionization mass spectrometry for megtabolism and pharmacokinetic studies of ginsenoside Rg3.
Analytica Chimica Acta, 492, 283-293 (2003)
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W Hf Z
O ZFude] S 9A AU AA Yol S FHHYPZE FAS AF A=
AA (11, 7.)
O & Aol E97HA &L 73 ‘d WAd'S Ax F3AU 4& A,
HEAFQA 7M1 JUd 5 4710, 4)

el
MO
J

KBSI1LD

A5 0|2 548 20 H29

A
s
O Fdgtd: F(Puerariae Radix)olA 27AFE diF A< Isoflavone®] ¥,
dodsss 22 o sHAEE AWsan 19, |
As T Bsol doH U ES Fi 55 F =3 #
M2 AQ oA ELHI = BfE g
E3 OYe 71dS S ABAEE BHIste o] By

A2~ 8]let9l E : Puerarin A&

H]
WY . Puerarin 4=

5

0% X



R
1. HPLCH
O AAY WY

* ¥ XA . Puerarin
— 4ZF HF — 100% #eE 71— HF FE(9F 10 pg/ml)
Ononin
— AdAHF AT - FTFF 2% Formic acid 20%5 713
— 100% "WeE 71 — HF F5(F 10 pg/ml)
c AN A F1g AT > 0% S JH - 302 WY > 50 mL &

O Analytical conditions of HPLC

¢ Instrument Waters ACQUITY UPLC
* Column Waters ACQUITY UPLC BEH Cyg (21 mm x 100 mm, 1.7 ym)
* Column Temp. 40C

(A) 10 mM Ammonium acetate in Water

* Mobile Phase (B) 100% Acetonitrile

Time (min) A (%) B (%)

0.0 %.0 50
2.0 %.0 50
8.0 5.0 9%.0
10.0 5.0 9%.0
10.1 %.0 5.0
13.0 9%.0 5.0

* Flow Rate 0.2 mL/min

* Inj. Volume 1 uL

* UV Detection 210 nm, 254 nm

* PDA Range 190~400 nm

« 273



S>> Zab - B4 AbER

O Chromatogram

Ononin - 6.398

g=—————Puerarin - 5.225

O PDA Spectrum

0.157198.6 2

0.107
) i
< 1
0.05-

0.00

.3

Puerarin

274 -

nm

L BB s B B ey s B
200.00 250.00 300.00 350.00

T
6.00
Minutes

T
12.00

0.00-

Ononin

L |
200.00 250.0

0  300.00
nm

|
350.00




2. LC-MS/MSH

O Analytical conditions of HPLC
* Instrument Shiseido SP3133
* Column Capcell pak C18 MGO (2.0 mm x 100 mm, 3.0 ym)
* Column Temp. 40C

(A) 100% Water

* Mobile Phase (B) 100% Acetonitrile
Time (min) A (%) B (%)
0.0 9.0 10.0
20 9.0 10.0
50 60.0 400
8.0 60.0 40.0
10.0 90.0 10.0
12.0 50.0 10.0
* Flow Rate 0.3 mL/min
* Inj. Volume 5uL
O Analytical condition of LC-MS/MS
* Instrument AB SCIEX Triple Quad 5500
* Ionization Mode ESI (+)
* Curtain Gas 30 psi
* Collision Gas Medium
* Jon Voltage 5500 V
* Jon Source Gas 1 50 psi
* Jon Source Gas 2 50 psi
* Source Temp. 500C
O Analyte MS/MS transition
Co und Ton Precursor Ion DP Product Ion CE CXpP
o Mode (m/2) V) (m/2) V) V)
. 15
Puerarin + 41710 120 270 37 =
321.0 30 15
269.1 40 20
Ononin + 431.13 120 254.0 60 20
2131 60 20
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Puerarin

[CaiHx0]
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1. Liu, Y., Liu, J., Wang, Y., Abozeid, A. & Tang, Z-. H. Simultaneous determination of six active
metabolites in Astragalus mongholicus (Fisch.) Bge. under salt stress by ultra-pressure liquid

HO Q
m 0
OH | |
P
OCH;
Ononin
[C2H20s]

chromatography with tandem mass spectrometry. SpringerPlus. 5, 1-11 (2016)

2. Zhang, R, Wang, S., Lu, M., Zhang, Z,, Tian, X. & Lv, D. Simultaneous determination and

pharmacokinetic study of three isoflavones from Trifolium pratense extract in rat plasma by

LC-MS/MS. Biomed Chromatogr. 29, 210-219 (2015)

3. Zhang, Y., Yuan, J., Wang, Y., Wang, Y., An, R & Wang, X. LC-MS/MS determination and

pharmacokinetics study of puerarin and daidzein in rat plasma after oral administration of

Gegenginlian decoction and Radix Puerariae extract. Pharmacogn Mag. 10, 241-248 (2014)
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o] WAL =nolA = S Azt A
3 A&Ss FATZ, FUE AN

I

<
£88 Fo 4F9 9894 A
A1 T e R @ B

MBN w2

ChAET| Ol E3A oo RE

Z9u) A A2l (Opuntia coccinellifera, Opuntia tura ) 7] A3}
= dxdy dA EUs E-dISA fdo7 &I T d4I2A
)=}
L

S AAANA dL& FHEEA SEHGHA=A SFEA JIERA
(Carminic acid)o] Ao FAEo|H 7l E, FE AE, JIFF
59 HAMAR o]&FH Y
E, e, dHEd 44 =
pH ¢]&A] o] w9 o} Halochromism @4+S el

A

O

3
s
=
al

e vheby

FALFESALIL 4F dHUEVAY 2ge 72 g el Rid

zte g E7]2td : Carminic acid A=
A FEF A WAL oF ¢ Carminic acid A&
B Rz A F=F, @ujAka) ¢ Carminic acid A&
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1. HPLCY

O dA< ¥4

s X5 XA

Carminic acid

— o 20 mg A — 50% WEL10% FAH4D §AL A3

— YAF A — 509% WEr10% FAH4) gAoE 3

— ¥ F=(%¥ 1.0 mg/mL)

- A =A

D%k 10 g HAF — 50% ™E-E:10% HCl(41), n-Hexane 7}3+

- 08 JY > dNEY F ASe 3 AG

O Analytical

condition of HPLC

* Instrument

Waters ACQUITY UPLC

* Column

Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp.

30T

(A) 0.19% Trifluoroacetic acid in Water

* Mobile Phase (B) 0.19% Trifluoroacetic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 %0 10
20 90 10
6.0 50 0
6.1 10 %0
9.0 10 90
9.1 90 10
120 90 10

- Flow Rate 0.3 mL/min

* Inj. Volume 50 uL

« UV Detection 495 nm

. PDA Range 210~60() nm




O Chromatogram & PDA Spectrum

0.20 ——
1 E 1 27%. Carminic acid
¥ 0.40-|
° |
] g
0.15 P
4 £
13
©
] O
D 0.107
P4 |
———
300.00 400.00 500.00 600.00
0.05 nm
0.00 2
I ; — ; _— R E——
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes

2. LC-MS/MSY¥
O Analytical conditions of HPLC

* Instrument

Waters ACQUITY UPLC

* Column

Waters ACQUITY UPLC BEH Cys (21 mm x 100 mm, 1.7 ym)

* Column Temp.

40T

(A) 0.1% Formic acid in Water

* Mobile Phase (B) 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

00 % 5
20 % o
60 60 40
80 60 40
8.1 10 €0
100 10 b
10.1 % o
120 % 2

* Flow Rate 0.2 mL/min

* Inj. Volume 2 uL
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O Analytical conditions of LC-MS/MS

* Instrument Waters Xevo TQ
* Ionization Mode ESI (-)

* Capillary Voltage 25 kV

* Desolvation Temp. 400C

* Desolvaton Gas Flow 600 L/Hr (N2)

* Cone Gas Flow 50 L/Hr (N2)

O Analyte MS/MS transition

Co und Ton Precursor ion CvV Product ion CE
Do Mode (m/2) V) (m/=) (eV)
326.90 24
Carminic acid - 491.12 3H 356.91 25
446.93 20
CREE N
OH O

wy  OH O
OH

OH

Carminic acid
[CH201s]

N HFuEd

1. Taujenis L and Olsauskaite V. Identification of main constituents of historical textile dyes by ultra
performance liquid chromatography with photodiode array detection Chemi Ja. 21(3), 210-215 (2012)
2. Kunkely H and Vogler A. Absorption and luminescence spectra of cochineal. Inor Chern Commun.

13, 1153-1155 (2011)



W u 3
O AL = ZdolAo} A=vA ol & Fdol A FolA A= 422
HA4 A7s X 2ol dna EHAEA JAHUe Fd Al
#rjRoy, EUSE HEE 7, v, € 5 UEE S7eAME
(G A Wi AF 82 SIHA &
O ALY A AFH 4 7 AF =3 sguvged H2o=z 9
A %5

242 ADISE X8 s
B JHR/2 A2 A Ante)
Chos un@ azieo ot

we n wuas [ 2=t vewse emm

sy

O WeloNol AETE Aolo| A Lebelol ], AeA, Fwg AEA,
4FA, AGA S0 AgHD Y3, 53 475 AL A% 4
AAAZ gol o185 Ug

O Ae JRolut &k, B5 % 54 B JFAA G FHlA

2 o)A oS B E3 obAlo} R 7B Il A #F ol oJFAL U=

O F8 A% 13,21-Dihydroeurycomanone, 14,158-Dihydroxyklaineanone,
Eurycomalactone, Eurycomanone, Longilactone

B EAMAY
O TONGKAT ALl : E3g3 A% A=
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1. LC-MS/MSY
O AAY WY

o ¥ ZA : Eurycomalactone & 5%

— dAF AT — 100% "gE 71 — HF F=(9F 30~50 pg/ml)

s HY A F1g AT — 0% HWE-E I — 10 mL B8 — 3N T

— 587 A48 > 449 A%

* ¥ : 13.21-Dihydroeurycomanone, 14,158-Dihydroxyklaineanone, Eurycomalactone,
Eurycomanone, Longilactone

O Analytical condition of HPLC

* Instrument Shiseido SP 1L.C

* Column Agilent Pursuit Ultra XRs C18 (2 mm x 100 mm, 2.8 ym)

* Column Temp. 40C

) (A) 0.1% Formic acid in Water
Mobile Phase (B) 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 95 5)
20 95 5
80 0 100
10.0 0 100
10.1 5] 5
12.0 95 5

* Flow Rate 0.25 mL/min

* Inj. Volume 2 ul

O Analytical conditions of LC-MS/MS

¢ Instrument AB SCIEX Triple Quad 5500
* TIonization Mode ESI (+)

* Curtain Gas 30 psi

* Collision Gas 12

* Jon Voltage 5000 V

* Jon Source Gas 1 50 psi

* Ion Source Gas 2 50 psi

* Source Temp. 500C




O Analyte MS/MS transition

Jon Precursor Ion CV Product Ion CE CXP

Compound Mode (m/z) (V) (/) (V) (V)
3932 25 13
13,21-Dihydroeurycomanone + 411.2 70 375.2 31 13
3451 35 13
3432 19 13
14,15B-Dihydroxyklaineanone ~ + 397.2 70 361.2 19 13
379.2 17 13
3311 25 13
Eurycomalactone + 349.1 130 303.0 25 13
3131 27 13
391.1 21 16
Eurycomanone + 409.2 76
165.1 93 20
. 331.0 19 14
Longilactone + 367.1 121 2131 93 1

13,21-Dihydroeurycomanone 14,15B-Dihydroxyklaineanone Eurycomalactone
[C19H2409] [CZOHZSOS] [C19H2406]

OH

Eurycomanone Longilactone
[CoH20e] [CisHx01]
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1. Chin-Hoe Teh, Vikneswaran Murugaihay, Kit-Lam Chan. Developing a validated liquid
chromatography-mass spectrometric method for the simultaneous analysis of five bioactive
quassinoid markers for the standardization of manufactured batches of Eurycoma longifolia Jack
extract as antimalarial medicaments. ] Chromatography A. 1861-1877 (2011)

2. Lee Suan Chua, Nor Amaiza Mohd Amin, Jason Chun Hong Neo, Ting Hun Lee, Chew Tin Lee,
Mohamad Roji Sarmidi, Ramlan Abdul Aziz. LC - MS/MS-based metabolites of Eurycoma longifolia
(Tongkat Ali) in Malaysia (Perak and Pahang). | Chromatography B. 3909-3919 (2011)
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Z0lI2L210t DRI} AE BA

W H 3

O ¢rdAel mEr Ho| AFEE= AT & Qe Y8 H=3H(Pueraria
mirffic)©] 78 AEFS 7lE o Z3F ok Bt QEd ROy
s AHUE S =8 AE dFo] H4L(14. 9)

O Pueraria mirifica®t ¥53 isoflavone SHHE(NEEZA &4, 3lst &4)S
3t e A AED @At #(Pueraria thunbergiana) 2 Pueraria
lobata7} &-82 7Fs/do] JleBs AR o e {4 #4E& 53 A8
S0t 2 dagh e gy de

{
YL
e 007 as

P Rl DAy S

WAS W MU SU/EN B/EN MAM AN UR B BN AZR NA GOSN
HNZRA | URY HNYSE USS HARAL - NSECH folc)
THZIA 15> BAAN
VS Al IR 2 HoiE AS YA A

eEE@

2FHRI2l0t02m

O HIFZL Ad2EZA(AHEEE) &4, HF7] 949 adss 4 2 A=
o &7 Jota BEuEYI ko]l A & AR FEAY A7 A9}
B kA AgHg) T 728 81E

O 94 AEES AHT A F A3+ 3IES A At 2R 2= F
28 A Hag

O FLAJ¥: Miroestrol, Isomiroestrol

B 2MAH
O 7K&5¥HSA]: Miroestrol, Isomiroestrol A<
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1. LC-MS/MSH
O AAg By

o XFM ZA

Miroestrol — 94 %F H3 — 100% &L 715

— % F2(F 20~100 pg/mL)

Isomiroestrol — 4% 3 — 100% Wer-E 7}

— HF F=(%F 10~50 pg/mL)

* 7Y =4

Dkl g AY - 70% WeE 7 — 308 I — 50 mL &

* ¥ Miroestrol, Isomiroestrol

O Analytical

condition of HPLC

* Instrument

Shiseido SP3133

* Column

Waters XBridge Cis (2.1 mm x 150 mm, 35 pm)

* Column Temp.

40T

* Mobile Phase

(A) 0.1% Formic acid in Water
(B) 0.1% Formic acid in Acetonitrile

Time (min) A (%) B (%)

0.0 0 10
30 90 10
8.0 50 50
120 5 9%
15.0 5 %
15.1 0 10
20.0 0 10

* Flow Rate 0.25 mL/min

* Inj. Volume 2 uL
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O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 5500
* Ionization Mode ESI (-)

* Curtain Gas 30 psi

* Collision Gas 9 psi

* Jon Voltage 4500 V

* Jon Source Gas 1 50 psi

* Jon Source Gas 2 50 psi

* Source Temp. 450C

O Analyte MS/MS transition
Ion Precursor ion CvV Product ion CE CXP

Compound /e (m/2) V) (m/2) W) V)
1889 44 19
. _ _ 1448 44 13
Miroestrol - 357.1 130
1089 40 13
1209 46 9
1089 38 7
. 297.0 32 9
Isomiroestrol - 357.1 120
120.8 40 9
269.0 33 21

~OH

Isomiroestrol

[ConH205]
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O PCRE A% AR F1|
E(DNeasy Mini Kit) ¢o]&3sld F=
(AMAAX L A&28& 55 11939 QIAGEN DNA Mini Kits == % ojar e A|E

AN =A O 9 100 mgS AT
@ 400 pLe) Buffer AP1, 4 pL.¢] RNase AS 7}3t
— Vortex Mixerg AH&-3te] #3238 — 65C incubatorel 2A]17F ¥%]
@ 130 uL2] Buffer AP2 7}
— Vortex Mixerg AH&-3te] @At — 583F icedl| WA
@ 8%-7F 14000 rpmol A AA 3 — FFdS HF
— TAshredder spin column®] ¥ i 2%7F 14000 rpmellA] 94 23
® columne B33 AE 2L tubedd &7
— o]9] 15u]¢] Buffer AP3/EE 718l #23}
® 650 uLE g
— DNeasy Mini spin columnol ¥ 3 187F 8000 rpmeollA 94 £
— T A& HE
@ ® W&
® Spin columne A £¢ 2 mL collection tubeol] 2
— 500 uL¢} Buffer AWS 7}
— 147 8000 rpmeoll A ¥4 £
— 4% 45 WY
©@ @H &
@ Columng MEE 15 I+ 2 mlL microcentrifuge tubedl <7
— 60 pLo FHT 7H — 1687 Aol A
@ 1&#7F 8000 rpmol| A |4 £
— F34d 945 A

A

* F% 82l : DNA 99& TE ¢39(pH 80) & HH#THTE HA3| 34
— BFFE=AE AHESEY 260 nmol A F3%=(Absorbance, A) 573
— I %ol 19 u DNA 57} 50 ng/ulLgl RO 3to] ALk
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H}H%

UG |

- FE F9 230, 260, 200 nmol ] FHEE 247} 24
— Ag/Am¥ As/Am©) 17~20% 3¢ PCRI 4%% DNAZ @gh
¥ 9 BAES S olde £E Hgol ol A9t Jonz

WEA HEHE AL obd

KR
¥ Aw/Agd] Yot B3 7 Beue $Uol ST 44

— T 23

ﬁ\_(protease)i x2)g & DNA 3|4

% Aow/Ao) & A

— A& &

Z(amylase)E &3

NAE 3|3lo] PCRO AH&:

O PCRE 93 =Zdoly g4 Y

78 =mdoln 3 719 A(-3Y RO
., SFI12-Miri-F TCT CAC ACG ACA CGT TCT G
e I 216  ITS2
SFI12-Miri-R  TCT CGT TGA GAG CGT CTC CCC GAA
O PCR W89 A
A w HATs= Stock-&- 5= 1383 H| 5
3ol 1% 10% 95 il
MgCly 25 mM % mM 25 4l
dNTPs 200 1M 25 mM 2 L
Zo|H(F) 10 pmole/tube 100 pmole/uL 1uL
=Zgto|H(R) 10 pmole/tube 100 pmole/uL 1 uL
FEDNA 25~50 ng = 5 L - 3 uL
Tag 2.5 U/tube 5 U/ul. 05 ul
z5% - - 125 4L
A - - 25 L
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O PCR wgx4

T5 =, ki HHE 4= H| 3t
%7134 (Initial denaturation) BT 5% 1
A (Denaturation) 9%HT 30z
Z 3H Annealing) 65C 30x 30
A1 Extension) 72°C 30x
#F1%(Elongation) 72C 5% 1
HE 4T - -
O A3 <4

o A3} 39l : PCR 48 5 HFALE 9 gole whs-d 5 L8 HF
— 15% SeaKEM LE agarose® 100 V, 3027+ A7]49%
— UVEG7IE ol &3t 3l

O AR FZAEY A7 #A
- PCR 2H= 89l: & Eo] Zg}o|(Species—specific primer)E AH&-3 PCR
A A2 AAFT 2 A7E U ¥, PCR AHE
et 71448 AAstL 342 DBE o] &3t F &
AL T

S 1 2 3

216 bp—>

B=3 Zeto|wE o] &g PCR A%
Lane 1 ; B8 (Pueraria mirifica), lane 2 ; =48 (Pueraria lobata), lane 3 ; Bi=2)(Butea superba)

- G7IAYG B4 Aul Z o] (universal primer)E AF83 7 $- PCR A& &
A7 <dE ZAAS 2 NCBI(www.ncbinlmnih.gov) 5
A=} DB%— ALEsl HE FAHES AA
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@ Blast 59 Z2a#L o]&3t9 F71HE 4

-~ ®
~> BLAST'
=

Home || RecentResults | Saved Strategies | Help

» NCBI/ BLAST/ blastn suite Standard Nucleotide BLAST
blastn | blastp | blsstx | thlsstn | thlsstx |
BLASTN n leotic Resetpae  Bookmark
S e St programs searct anucleotide
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear  Querysubrange
GGARGT! =

cGTT TTATCACGGCG GATT From

I

| CGCAGARCGCENTTCETGTGAGRARN To

Or, upload file ©
Job Title
Enter a descipfive file for your BLAST search @

(7] Align two or more sequences &

Choose Search Set

Database © Human genomic + transcript & Mouse genomic + transcript @ Others (nr stc.):
Nucleotide collection (nr/nt) Fle

Organism [ Exclude (=

Optional -
Enter organism common name, binomial, ortax id. Oniy 20 top taxa Wil be shown )

g:ﬁl'::f [] Models (XM/XP) [£] Uncultured/environmental sample sequences

t:::n‘: [] Sequences from type material

Entrez Query YoulfllTy Create custom database

Optional Enter an Entrez query to imit search

Program Selection
@ hnmiEn e s e
© More dissimilar sequences (discontiguous megablast)
© Somewhat sinillr sequences (blastn)
Choose a BLAST algorithm &

Search database Nucleotide collection (nrint) using Megablast (Optimize for highly similar sequences) A

- I

il

®100% ~

@ 9489 A== DBUY G7IME As9} vl

Color key for alignment scores

©® F7IMgE BAsto 7P 23 S99 X =E ek
(© Descriptions

Sequences producing significant alignments:
Select All None Selected

i Alignments " Dovnloa: o
Description (s WE Cmy) B et
score | score | cover| value
r e var. mirfica isolate Ret2 intemal 1. partial sequence: 5 85 rbosomal RNA gene. and infernal ranscribed spac 272 72 9% 8eT0 95% Kcs17aT21
(nflf: var Ref-1 intemal 1. partal sequence: 5 85 rbosomal RNA gene. and intemal ranscribed spao 272 M2 9% BeT0 9% KCHIZBTI1
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1.

Ji Hyun Lee, Jung Yeon Kim, So-Hyun Cho, Ji Hye Jeong, Sooyeul Cho, Hyoung Joon Park, and
Sun Young Baek. Determination of Miroestrol and Isomiroestrol From Pueraria mirifica(White Kwao
Krua) in Dietary Supplements by LC-MS-MS and LC-Q-Orbitrap/MS. Journal of Chromatographic
Science, 2017, Vol. 55, No. 3, 214-221

Satoko Shimokawa, Takuya Kumamoto, Tsutomu Ishikawa, Miho Takashi, Yoshihiro Higuchi,
Chaiyo Chaichantipyuth and Sunee Chansakaow. Quantitative analysis of miroestrol and kwakhurin
for standardisation of Thai miracle herb ‘Kwao Keur’ (Pueraria mirifica) and establishment of simple
isolation procedure for highly estrogenic miroestrol and deoxymiroestrol. Nat Prod Res, 27(4 - 5),
371 - 378 (2013)

Sunee Chansakaow, Tsutomu Ishikawa, Hiroko Seki, Keiko Sekine (née Yoshizawa), Mineaki Okada,
and Chaiyo Chaichantipyuth. Identification of Deoxymiroestrol as the Actual Rejuvenating Principle
of “Kwao Keur”, Pueraria mirifica. The Known Miroestrol May Be an Artifact. ] Nat Prod. 63(2),
173-175 (2010)

Yong-Chjun Park, Sang-Wook Jin, Mi-Ra Kim, Kyu-Heon Kim, Jae-Hwang Lee, Tae-Yong Cho,
Hwa-Jung Lee, Sang-Jae Lee, and Sang-Bae Han. Detection Method for Identification of Pueraria
mirifica (Thai kudzu) in Processed Foods. ] Fd Hyg Safety. 27(4), 466-472 (2012)
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5. 5.)
PVC 988 % o] &3z Az =& dukelol 8uj('07. 5.)
=X('15. 6.)
A 798 o= ('17. 4)
2 Us dAT2E gy olE A&(\17. 7.)

mEy

O ZgyolExs Hug Zg2EHE FEg7 BEdFE Ed28 7ta
A= FE, Fdd, AA 5 45 PVC AFE 2 I &, 7HAHE
e 5 A SR 29

O BHT2E dFQ ZEHoEE IA WERA u&e 7HA &

O DEHP, DBP, BBP % 339 Z@Ho|EA 7tAaA7F g T Hol 54,
A=l de E24

O X2 o|ER(DEHP, DBP, BBP)x= 3% T vl aA AEY

D
O FY9AE : DEHP 140 mg/g A=
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1. GC/MS %

O dA< ¥4

o ¥ ZA : Dibutyl phthalate 5 6F"
(L57171%) > 747 4B F A - MMEYEDHEHS | =2 FT(21) 7+

— E¢4 05 mL WEEFEA™ 05 mL EF — HFTFE(F 5 pg/mL)
EFFE ) o a7 dAZF AL - Ao E@2) M - dFF HT

— WEEFEN 4 mL 713 — FA4holAlE@2) 2 10 mL A&

— HAFFE(F 25 pg/ml)

* A =A
(571715) o 50 mg 8 AZEFEA A — HEHIO|=2FH 5 mL 713
— 08t G —> MEUEH 10 mL 71§ — EF ¥ 102 %A ¥ 2¢
— EFY 05 mLF WEEEEY 05 mL £
GEFES F1g wd AAEgaad T — ArholHE®2) 10 mL 7+
— 30E7 Ag & YAEE(2400 rpm, 10%) — 45 5 mLS #H
— WEEFEN 4 mL 71§ — A4kolfEQ®2)2Z 10 mL A&

N

{333

« Az e olgH ZE XA 7T glass o)

sk Y=o : Dibutyl phthalate(DBP), Benzyl butyl phthalate(BBP), Bis (2-ethylhexyl) adipate(DEHA),
Bis (2-ethylhexyl) phthalate(DEHP), Di-n-octyl phthalate(DNOP),
Dioctyl terephthalate(DOTP)

s [ E-EE8 ¢ Benzyl benzoate(BB)

J8771% — o EUEL HE S o] = 272D 59 — HFE=(2F 1 mg/ml)
F4E 5 > GRLHEGY 59 — HFS=(SF 1 mg/ml)

O Analytical conditions of GC

* Instrument Agilent, 7890A

* Column Agilent DB-5MS (30 m x 0.25 mm, 0.25 ym)

* Oven Temp. 150°C(3 min) — 10C/min — 300C (12 min)

* Inj. Temp. 300C

* Transfer Line 280°C

* Inj. Mode Splitless mode (purge to split vent 50 ml/min, 1.5 min)
* Carrier Gas He, 1 mL/min

* Inj. Volume 1 uL
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O Analytical condition of GC-MS : SIM and Scan

* Instrument Agilent, GC/MSD, 5975C
* Ionization Mode EI
* Jonization Energy 70 eV
* Source Temp. 230C
* Quad Temp. 150C
* Mass Mode SIM and Scan
* Scan Range 50~500 amu
* SIM Dwell Time 100 ms
- SIM ions
Compound Ion (m/z)
Benzyl benzoate(1.S) 106 212.1 194.1
Dibutyl phthalate 149.1 223 205
Benzyl butyl phthalate 149.1 91 206
Bis (2-ethylhexyl) adipate 1291 112 147
Bis (2-ethylhexyl) phthalate 149.1 167 279
Di-n-octyl phthalate 149.1 279 261

Diotyl terephthalate

261

O Chromatogram

x10 4

ate

yl benzo:

N
: 8.664 Benz!

10.570 Dibutyl phthalate
4221 Benzyl butyl phthalate

[————

4.520 Bis(2-ethylhexyl) adipate

 75.692 Bis(2-ethylhexyl) phthalate

[é)]
(o]
~
o0 -

©

10 1 12 13 14
Counts vs. Acquisition Time (min)

15

—_
(o]

—y
~

19

20
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eI

o :
@)
Benzyl benzoate
[CuH0-]

O/\(\/\C:H3
0 “CHs
O _CHs

O\)/\/\/CH3

Bis(2-ethylhexyl) phthalate
[CuHz04]

0]

07 NN
O~~~

0

Di—n-octyl phthalate
[CHz04]

x
(=]

K
Ao
ret

g 29 zg

A A B

=]
RN

23

U{H o
e 2

Nk

i&‘iﬂ

1.
2.

g ol EA 7haAl A

O

(0]
O~ CHs
(0]

Benzyl butyl phthalate
[C1eH204]

HaC

Dibutyl phthalate
[CiH20.]

M\J\/ i
CHj OW\)I\O/\(\/\CHS

Eillkcy

A5 AR A, A&

© CH3

Bis(2-ethylhexyl) adipate
[CxHO4]

Dioctyl terephthalate
[CosH504]

AR FEFA 93] (2015)

o obE<

QP A A A|2013 - 23 (2013)

3. Amayreh Mousa, Chanbasha Basheer, Abdul Rahman Al-Arfaj, Determination of phthalate esters
in bottled water using dispersive liquid - liquid microextraction coupled with GC - MS, J . Sep.

Sci.,, 36, 2003-2009 (2013)
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EEE o= 5 AHIZ0ISR433) =AY
WU 3
O #2543, =5 ¥ A3} SUF HFFNA ZE = 4R oA
A&('13. 9)
O 2AH 2o AHEo] ¥3F olEvadL XNEARY HAdolEy =AY
otz 9l - Fo) Fuste] BT BARAR FL(15. 6)

-

X =0lc Wy

.
~

m s
O 2H=Rol=

- 2| 2o]= 3¢l cyclopentanoperhydrophenanthrened 2t 315tEto] &3

- 34 FEEFIO|E/FE ZEEHE, ZEHE IEHILHE Fo] £FS
FA9 Ao A FAAEHHE LHEE $E2F

- AF7A WdE B2 F M A8 FASAR olEY AHAFHH
Ze 9543 F A8 /A ANAEAR 29

- R F7] RXE FS 2Ed, EREE, 95 AL F FFEo] YEE
T A

W =AM A
O o}&3¥ =Y. Betamethasone dipropionate 835 ug/g 2
O 3}%3%: Betamethasone 29.2~331 ug/g AE
Clobetasol propionate 66.0~119 ug/g A&
Triamcinolone acetonide 15.2~286 ug/g A&
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1. LC-MS/MSH
O AAg By

o X9 ZA| : Prednisolone 5 43%F"
— Z}7t dAF A > IFEEEZ 250 L 7+
— 100% W& 718 — AL FX2(%F 1 pyg/ml)
s A A 1 g HAY - WEEFEE 250 uL 7+
— 01% X521 mL 718 — 100% W& 718 — 308 3%
— 10 mL A& — AAE 2500 rpm, 107) —> A5 4 mL H3
— 0.1% ZE4 80% WlEZ 7H5F — 20 mL A&

* ¥ : Prednisolone, Hydrocortisone, Betamethasone, Dexamethasone, Prednisone 21-acetate, Cortisone
21-acetate, Prednisolone 21-acetate, Hydrocortisone 21-acetate, Hydrocortisone 17-acetate,
Beclomethasone, Budesonide, Betamethasone 21-acetate, Dexamethasone 21-acetate,
Triamcinolone acetonide, Methylprednisolone, Hydrocortisone 17-valerate, Hydrocortisone
21-valerate, Beclomethasone 21-acetate, Beclomethasone 21-propionate, Beclomethasone
17-propionate, Clobetasol 17-propionate, Betamethasone 17-valerate, Betamethasone
21-valerate, Triamcinolone diacetate, Dexamethasone 21-hemisuccinate, Fluticasone propionate,
Betamethasone 21-hemisuccinate, Betamethasone 17,21-dipropionate, Prednisone,
6a—Methylprednisolone, Beclomethasone 21-hemisuccinate, Beclomethasone 17,21-dipropionate,
Amcinonide, Fludrocortisone acetate, Fluticasone furoate, Clobetasone butyrate, Fluocinolone
acetonide, Dichlorisone acetate, 6a-Methylprednisolone aceponate, Flurandrenolide,
Hydrocortisone 17-butylrate, Hydrocortisone 21-hemisuccinate, Mometasone furoate

* Y& EF=Y @ Triamcinolone—-6-d; acetonide-ds (100% W&H2o] =, FFF% 200 ug/mL)

O Analytical conditions of HPLC

* Instrument UPLC Waters ACQUITY UPLC

* Column Waters ACQUITY UPLC BEH Ciz (2.1 mm x 100 mm, 1.8 ym)

* Column Temp. 3HT

. A 0.1% Formic acid in Water
* Mobile Phase B: 0.1% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 80 20
3.0 80 20
13.0 40 60
17.0 0 100
22.0 0 100
22.1 80 20
25.0 80 20

* Flow Rate 0.25 mL/min

* Inj. Volume 3 ul




M-23. 34F 3 2HZEFUF) 24

O Analytical conditions of LC-MS/MS

¢ Instrument Waters Xevo TQ
* Ionization Mode ESI (+)

* Capillary Voltage 27 kV

* Desolvation Temp. 500C

* Desolvation Gas Flow 400 L/Hr (Np)

* Cone Gas Flow 60 L/Hr (N2)

O Analyte MS/MS transition

JTon Precursor ion CvV Product Ion CE

Compound mode (m/2) ) (m/2) V)
146.90 20
Prednisone + 359.40 20 170.92 25
265.03 15
307.07 10
Prednisolone + 361.44 15 325.09 10
343.09 10
120.85 25
Hydrocortisone + 363.45 25 309.07 15
327.07 15
321.10 13
6a-Methylprednisolone + 375.46 15 339.10 10
357.10 10
279.05 20
Betamethasone + 393.46 20 355.10 10
373.08 10
237.00 15
Dexamethasone + 393.20 15 395.11 10
373.12 10
313.05 15
Prednisone 21-acetate + 401.45 18 341.05 10
383.06 10
307.04 15
Prednisolone 21-acetate + 403.48 15 325.10 10
385.10 10
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Compound Ion Precursor ion CV  Product Ion CE

mode (m/2) V) (m/z) (eV)

162.90 25

Cortisone 21-acetate + 40348 30 325.10 20
343.10 20

241.00 20

Hydrocortisone 21-acetate + 405.50 25 309.10 15
327.05 15

309.10 15

Hydrocortisone 17-acetate + 405.50 25 327.05 15
345.10 15

279.05 20

Beclomethasone + 409.43 20 373.10 10
391.05 10

239.00 25

Fludrocortisone acetate + 423.46 25 325.10 20
343.05 20

323.05 16

Budesonide + 431.50 20 39.10 10

413.10 10

309.05 20

Hydrocortisone 17-butyrate + 43350 25 327.10 15
345.10 15

237.00 20

Betamethasone 21-acetate + 43545 15 279.10 15
397.10 10

237.00 20

Dexamethasone 21-acetate + 43545 15 309.05 15
397.10 10

339.10 15

Triamcinolone acetonide + 43545 20 397.10 15
415.10 15

225.00 25

Flurandrenolide + 43750 30 341.10 20
361.10 20
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Compound Ton Precursor ion CV  Product Ion CE

mode (m/=) 4% (m/=z) (eV)

Triamcinolone—6-d 340.17 15
:f;;iﬁ‘_’g:as) ! + 442.30 15 404.30 15
422.25 15

309.10 20

Hydrocortisone 21-valerate + 44750 25 327.10 20
345.10 20

120.85 25

Hydrocortisone 17-valerate + 4750 25 309.10 20
345.10 15

319.05 15

Beclomethasone 21-acetate + 45145 20 397.10 10
433.10 10

337.05 15

Fluocinolone acetonide + 45345 20 413.10 10
433.10 10

237.00 20

Dichlorisone acetate + 455.09 15 305.05 15
419.05 10

) 309.05 15
e . me x e
44510 10

319.05 20

Beclomethasone 21-propionate + 465.45 15 411.10 10
447.10 10

337.10 15

Beclomethasone 17-propionate + 46545 15 355.10 10
44710 10

355.10 15

Clobetasol 17-propionate + 467.45 15 373.05 10
44710 10

) 303.10 15
6“‘”:;23?:;25010“6 + 47352 15 381.10 10
455.10 10
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Compound Ion Precursor ion Cv Product lon CE
mode (m/2) V) (m/=2) (eV)
2719.07 15
Betamethasone 21-valerate + 47752 15 355.10 10
45715 10
279.07 15
Betamethasone 17-valerate + 47752 15 355.10 10
45715 10
279.07 15
Clobetasone butyrate + 479.45 25 343.10 15
371.05 15
399.10 15
Triamcinolone diacetate + 47945 15 441.10 10
459.10 10
De @ 319.05 15
21_;‘;“@11 j‘;ﬁ‘;‘; + 49350 15 337.06 15
45510 10
Betametha 319.05 15
21—eherniesuc§i(1)'ilaete + 49350 15 455.10 10
47515 10
279.05 15
Diflorasone diacetate + 49550 20 317.05 15
335.05 15
27505 25
Fluticasone propionare + 501.45 15 293.05 15
313.05 15
339.05 15
Amcinonide + 503.52 15 399.10 10
483.15 10
Betameth 355.10 15
17’261_ dile)r;fg::te + 505.54 15 41115 10
48515 10
Beclometh 319.10 15
jemtere . ws n o D
491.10 10
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Ion Precursor ion Product lon CE
Compound mode w2 YV s @
279.10 20

Mometasone furoate + 521.42 15 355.05 15
503.05 10

Beclometha 319.10 15
17;_"53;@;‘:;; + 521.42 15 42910 10
503.15 10

204.90 20

Fluticasone furoate + 539.45 15 265.00 20
275.00 20

- 1S Internal Standard

eI

Prednisolone Hydrocortisone Betamethasone
[CaHx0s] [CaHz0:5] [CoHxFO5]

Dexamethasone Prednisone—21-acetate
[CoHaxFOs) [CasH206]
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Hydrocortisone—21-acetate

[CxH0sl

Prednisolone-21-acetate
[CosH306]

Cortisone—21-acetate

[CxaH0s]

Beclomethasone
[CH%C105]

[CxHz0s

6a-Methylprednisolone
[CHx0s]

Triamcinolone acetonide
[CoHzFOs]

Budesonide

[CsH3:05]

Dexamethasone 21-acetate
[CoHzFOsl

Betamethasone 21-acetate
[CoHzFOsl

Beclomethasone 21-acetate

[CasH351Cl06]

Hydrocortisone 21- valerate
[Ca6Hz:06l

Hydrocortisone 17- valerate

[CasHs304]
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Beclomethasone 21-propionate Beclomethasone 17-propionate Clobetasol 17-propionate
[CsHzCl06] [CHzCl06] [CosHzCIFOs5]

Betamethasone 17-valerate Betamethasone 21-valerate
[CoH5EFOel [CoHzFOs]

COOH COOH

Triamcinolone diacetate Dexamethasone 21-hemisuccinate Betamethasone 21-hemisuccinate

[CosHuFOs) [CosHzFOsl [CosHzFOs]

A o

o)

Betamethasone 17,21-dipropionate Beclomethasone 21-hemisuccinate
[CxHzxFO7] [CoHzClOs]
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Beclomethasone 17,21-dipropionate Prednisone Amcinonide

[CosH3ClO7] [CarH2605] [CosHxFO7]

Fludrocortisone acetate Clobetasone butyrate
[CxHaFOs] [CxH5CIFO:s]

Dichlorisone acetate Diflorasone diacetate Fluticasone propionate
[CxH%Cl05] [CxHzF:07] [CsHa1F3055]

Fluocinolone acetonide Fluticasone furoate
[CosH3oF206] [CoHoF506S]
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Hydrocortisone—21-hemisuccinate Mometasone furoate 6a—Methylprednisolone aceponate

[CsH340s] [CxHz06Cla (CxHa0r)

Flurandrenolide Triamcinolone-6-d; Hydrocortisone-17-butylrate
[CoHxFOsl acetonide—dg(1.S) [CosHaOsl
[CuH24D7F 6]
Hnzdl

1. Nam Sook Kim, Geum Joo Yoo, Ji Hyun Lee, Hyong-Joom Park, Sooyeul Cho, Dong Woo Shin,

Younglim Kim and Sun Young Baek. Determination of 43 prohibited glucocorticoids in cosmetic
products using a simultaneous LC-MS/MS method. Analytical Methods. DOI:10.1039/c6ay03065¢

. Jessica Fiori, Vincenza Andrisano. LC-MS method for the simultaneous determination of six

glucocorticoids in pharmaceutical formulations and counterfeit cosmetic products. ] Phar. Bio Anal
91, 185-192 (2014)

. So Hyun Cho, Hyoung Joon Park, Ji Hyun Lee, Hyung Joo Kim, Soo yeul Cho, Chang-Yong Yoon,

Woo Seong Kim. Monitoring of 35 illegally added steroid compounds in foods and dietary
supplements. Food Additives & Contaminants: Part A 31(9), 1470-1475 (2014)

. Cai Sheng Wu, Ying Jin, Jin-Lan Zhang, Yan Ren, Zhi-Xin Jia. Simultaneous determination of seven

prohibited substances in cosmetic products by liquid chromatography-tandem mass spectrometry.
Chinese Chemical Letters 24,509-511 (2013)
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1. LC-MS/MSH
O AAg By

o BT XA

HEDP 20 mg #¢ — & 20 mL 7}t — oY + 1 mL H&

— 250 mL 71 — o[ F 25 mL HE

— <fEAL AR PE>] BE

R LESY

Lo 1g AT — 2L 719 10009 84 — o] F 3 mL A

— & 1lmL 7}t — ol & 25 4l HE

— <FEAS AR B> iE

¢ <REA
AR
P>

@D Acetic acid 1 mL 7}3+

2 Trimethyl orthoacetate(TMOA) 4 mL 7}g+

® M=H(10x)

@ 100C, 30%(Heating block)

® Cooling(€SE& 5&)

® A2 5% vx

@ Formic acid 1 mL 7}3+

® Water 3 mL 7}3

(@ Methyl tert-butyl ether(MTBE) 8 mL 7}t

© M=(10zx)

O |AE=(32,000 rpm, 5%)

©@ #7215 H3

B®"~ ®?23 BHE

D BEE

® 5% MeOHE 1 mLE =9

* HEDP [Etidronic acid, 1-hydroxyethylidene-1,1-diphosphpnic acid]

- 309



>>> FA} - A

AE

1z

O Analytical condition of HPLC

* Instrument

Shiseido SP

* Column

Shiseido MG II Cys (20 mm x 100 mm, 3.0 ym)

* Column Temp.

0T

(A) 5 mM Ammonium acetate buffer(pH 3.8)

* Mobile Phase (B) 0.19% Formic acid in Acetonitrile
Time (min) A (%) B (%)

0.0 90 10
20 90 10
60 80 20
6.1 0 100
80 0 100
81 90 10
10.0 90 10

* Flow Rate 0.3 mL/min

* Inj. Volume 1 pL

O Analytical conditions of LC-MS/MS

* Instrument AB SCIEX Triple Quad 5500
* Ionization Mode ESI (+)

* Curtain Gas 30 psi

* Collision Gas 8 psi

* Jon Voltage 500 V

* Jon Source Gas 1 70 psi

* Ton Source Gas 2 20 psi

* Source Temp. 550C

O Analyte MS/MS transition

Co und Ton Precursor Ion CV  Product Ion CE CXp
L Mode (m/2) W) (m/z) W) )

5 _ 1371 3H 45

HEDP + 305. 55 1529 = &5
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(e
019 919
HO—P—C—P—OH IMOA —0—-P—C—P—0—
OHOHOH OO p
£
HEDP Etidronate derivatization with TMOA
[C:HsO-P-] [CsHisOgP-]

* TMOA [Trimethyl orthoactate], Etidronate [A salt of etidronic acid]

B #uEd
1. Mahmoud Hasan, Gitta Schumacher, Anne Seekamp, Tobias Teadken, Werner Siegmund, Stefan
Oswald. Journal of Pharmaceutical and Biomedical Analysis. 314-347(2014)

2. Isabela Tarcomnicu, Luigi Silvedrstro, Simona Rizea Savu, Adriana Gherase, Constanta Dulea. Journal
of Chromatography A. 1160 (2007) 21-33

* 311



{]
2 A
>>> GAb - 4




1=
re
&
Al
0

AXIESXISH

Pitavastatin calcium
Benfluorex

D-Thyroxine
Cerivastatincodiumsalthydrate
Triparanol

Rosuvastatin calcium
Lomitapide

Clofibric acid

Bezafibrate

Ezetimibe

Etofibrate

Ciprofibrate

Atorvastatin calcium salt trihydrate
Fenofibricacid

O 001 O dbd W=

b
Gl W = O

Lapaquistat acetate
Gemfibrozil
Fenofibrate

e
0~

Anacetrapib

[y
©o

Pravastatin sodium salt hydrate

[\~]
[=]

Fluvastatin sodium
Mevastatin
Lovastatin

N N
DN =

23 Simvastatin
24 Lovastatin hydroxy acid sodium salt

25 simvastatin hydroxy acid ammonium salt

26 Aristolochic acid A
27 Aristolochic acid B
28 Aristolochic acid C
29 Aristolochic acid D

30 Grayanotoxin 1

31 Grayanotoxin III
32 Rhodioloside

33 Butesuperin A

34 Butesuperin B

i

71
T2

Dimenhydrinate
Desloratadine
Chlorpheniramine maleate
Brompheniramine maleate
Triprolidine hydrochloride
Astemizole

Ketotifen fumarate salt
Epinastine hydrochloride
Olopatadine hydrochloride
Diphenhydramine hydrochloride
Acrivastine

Promethazine hydrochloride
Azelastine hydrochloride
Cyproheptadine hydrochloride sesquihydrate
Hydroxyzine hydrochloride
Fexofenadine hydrochloride
Loratadine

Cetirizine hydrochloride
Levocetrizine dihydrochloride
Clemastine fumarate salt
Terfenadine

Ebastine

Azatadine

Dimetindene
Tripelennamine

Rupatadine

Carbinoxamine
Dexbropheniramine
Mizolastine

Cyclizine
Diphenylpyramine
Pimethixene

Oxatomide

Mequitazine
Thiethylperazine
Deptropine

NE(FAES) 5 EIEMA - 56

Pyranine conc
Tartrazine
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73 Amaranth 108 Bolasterone

74 Indigo carmine 109 Boldenone

75 New coccine 110 Boldione

76 Naphthol yellow S 111 Calusterone

77 Sunset yellow FCF 112 Clostebol

78 Fast acid magenta 113 Fluoxymesterone

79 Allura red AC 114 Metenolone

80 Uranine 115 Methylnortestosterone

81 Ponceau SX 116 Mibolerone

82 Brilliant blue FCF 117 Nandrolone

83 Eosine YS 118 Norbolethone

84 Orange II 119 Norclostebol

85 Alizurol purple 120 Norethandrolone

86 Tetrabromofluorescein 121 Oral-turinabol(M)

87 Tetrachlorotetrabromofluorescein 122 Nandrolone(M1)

88 Quinoline yellow SS 123 Nandrolone(M2)

89 Alizurine purple SS 124 Methandienone(M)

90 Sudan III 125 Boldenone(M)

91 Quinizarine green SS 126 Danazol(M)
127 Formebolone(M)
128 Nandrolone decanoate

92 Menthol 129 Testosterone

93 2-Phenoxyethanol 130 Testosterone—17—vale1jate
131 Testosterone—17-propionate

94 Eugenol

95 Ethyl 3-aminobenzoate methanesulfonate 132 Methandrostenolonie

. 133 Drostanolone propionate

96 Benzocaine

97 Tiletamine hydrochloride

98 Prilocaine hydrochloride

99 Lidocaine 134 Dihydrocodeine bitartrate

100 Procaine hydrochloride 135 Ephedrine hydrochloride

101 Mepivacaine hydrochloride 136 Amphetamine

102 Ropivacaine 137 Phendimetrazine tartrate

103 Tetracaine hydrochloride 138 Phentermine hydrochloride

104 Bupivacaine hydrochloride 139 a-Pyrrolidinopentiothiophenone

105 Proparacaine hydrochloride 140 Methylphenidate hydrochloride
141 5-Meo-Dipt hydrochloride
142 Mazindol

106 1-Androstenedione 143 Bromazepa@

107 19-Norandrostenedione 144 Fentanyl citrate
145 Flurazepam hydrochloride
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176
177
178
179
180
181
182
183

AM2233
Estazolam

Lorazepam
Methaqualone
Flunitrazepam
Clobazam

Diazepam

Codeine phosphate hydrate
MDMA hydrochloride
Ketamine hydrochloride
Cocaine hydrochloride
2C-1 hydrochloride
Pentazocine
Fenfluramine hydrochloride
Modafinil

Sufentanyl citrate
Triazolam

Temazepam
Alprazolam

AM2201

A-834735

JWH250

JWHO073

XLRI11

JWHO018

JWHO081

JWHI122

JWHO019
Tetrahydrocannabinol
APINAC

Acetylvardenafil
Hydroxyvardenafil
N-Desethylacetildenafil
Hydroxyhongdenafil
Hongdenafil
Lodenafilcarbonate
Sildenafil Imputrity A
Aminotadalafil

DIFHXNZHL T FAHS

184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

I
©
~

epi—Aminotadalafil
Benzylsildenafil
Mutaprodenafil

Mirodenafil

Thiosildenafil
Dimethylthiosildenafil
Propoxyphenylthiohomosildenafil
cis—Cyclopentyltadalafil
Nitrodenafil
Norneosildenafil

Vardenafil hydrochloride
Carbodenafil
Dimethylacetildenafil
Avanafil

Sildenafil citrate salt
Homosildenafil
Dimethylsildenafil

Udenafil

Cyclopentynafil
Dioxohongdenafil

Tadalafil

Xanthoanthrafil
Pseudovardenafil
Propoxyphenylthiohydroxyhomosildenafil
Gendenafil
Chloropretadalafil
Thioquinapiperifil
Desmethylcarbodenafil
Norneovardenafil
Piperidinohongdenafil
Methylhydroxyhomosildenafil
Hydroxythiovardenafil
Desulfovardenafil
Cinnamyldenafil
trans—Tadalafil
Hydroxythiohomosildenafil
Dithiodesmethylcarbodenafil
Propoxyphenylthioaildenafil
Dithiopropylcarbodenafil
Chlorodenafil
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224  Octylnortadalafil

225 Yohimbine

226 Pyrazole N-desmethylsildenafil
227 Demethylhongdenafil

228 Oxohongdenafil

229 Icariin

230 Hydroxyhomosildenafil

231 Acetaminotadalafil

232 Demethyltadalafil

233 Diethylaminopretadalafil

234 2-Hydroxypropylnortadalafil
235 Acetil acid

236 Thiohomosildenafil

237 Propoxyphenylthiosildenafil
238 Hydroxychlorodenafil

239 N-butyltadalafil

240 trans—Cyclopentyltadalafil
241 Imidazosagatriazinone

242 Dichlorodenafil

243 Desmethylpiperazinylsildenafil
244 N-Desethylvardenafil

245 Papaverine hydrochloride

246 Tadalafil impurity A

247 Descarbonsildenafil

248 N-Desmethylsildenafil

249 Apixaban

250 Propoxyphenylsildenafil

251 Sildenafil coupled

252 Dapoxetine hydrochloride
253 Tadalafil impurity C

254 Homotadalafil

255 Isopropylnortadalafil

256 Bisprenortadalafil

257 5-Chloroimidazosagatriazinone

MO
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258 Atenolol
Ephedrine hydrochloride
259 B-Methylphenethylamine
Phendimetrazine tartrate

316 - () yzoEem I

260

261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279

280
281
282
283
284
285
286

Diethylpropion hydrochloride
Phentermine hydrochloride
Clenbuterol

Phenobarbital

Bupropion hydrochloride
Propranolol hydrochloride
Bisacodyl

Liothyronine

Phenolphthalein
Didesmethylsibutramine
Flouxetine hydrochloride
Sibutramine hydrochloride
Chlorosipentramine
Rimonabant

Orlistat

2-Phenethylamine hydrochloride
Pseudoephedrine hydrochloride
Captopril

Sennoside B

Sennoside A

Lorcaserine hydrochloride
Magzindol

Fenfluramine hydrochloride
Modafinil

Phenytoin sodium

Paroxetine hydrochloride
Levothyroxine
Desmethylsibutramine hydrochloride salt
Sertraline hydrochloride
Benzylsibutramine hydrochloride
Chlorosibutramine

HoC

FHITH

287

288
289

290
291

Zolpidem

Phenobarbital

Midazolam

Flurazepam

Diphenhydramine hydrochloride
Pentobarbital

Hexobarbital

Estazolam
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Flunitrazepam
Lorazepam
Triazolam
Temazepam
Alprazolam
292 Clonazepam
293 Clemastine

EEERE

o
294 Acetaminophen
295 4-Dimethylaminoantipyrine
296 Phenacetin
297 Carbamazepine
298 Sulindac
299 Ketorolac
300 Naproxen sodium
301 Flurbiprofen
302 Indomethacin
303 Ibuprofen
304 Meclofenamate sodium
305 4-Aminoantipyrine
306 Dipyrone
307 Aspirin
308 Piroxicam
309 4-Isopropylantipyrine
310 Ketoprofen
311 Meloxicam
312 Fenoprofen calcium
313 Diclofenac sodium
314 Celecoxib
315 Mefenamic acid

AN UHEYE
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316 Estrone

317 B-Estradiol

318 B-Estradiol 17-valerate
319 17a-Ethynylestradiol

320 Estropipate

321 B-Estradiol 17-cypionate

AN GHHELE

322 Norethisterone acetate
323 Medroxyprogesterone acetate
324 Raloxifene hydrochloride

NEAXTHHLE

325 Cartelol hydrochloride
326 Nadolol
327 Pindolol
328 Terazosin hydrochloride
329 Prazosin hydrochloride
330 Celiprolol
Propranolol hydrochloride
331 Doxazosin mesylate
332 Telmisartan
333 Olmesartan medoxomil
334 Losartan potassium
335 (#)-Penbutolol hydrochloride
336 Nifedipine
337 Lercanidipine hydrochloride
338 Isradipine
339 Nisoldipine
340 Candesartan cilexetil
Atenolol
341 Clonidine hydrochloride
342 Minoxidil
343 Acebutolol hydrochloride
344 (+)-Metoprolol (+)-tartrate salt
345 Phentolamine mesylate
346 Betaxolol hydrochloride
347 Diltiazem hydrochloride
348 Benazepril hydrochloride
349 Carvedilol
350 Irbesartan
351 Amlodipine besylate
352 Verapamil hydrochloride
353 Valsaltan
354 Nitrendipine
355 Nilvadipine
356 Felodipine
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357 Metformin hydrocloride
358 Buformin hydrocloride
359 Vildagliptin

360 Phenformin hydrocloride
361 Alogliptin

362 Rosiglitazone

363 Sitagliptin phosphate monohydrate
364 Pioglitazone hydrocloride
365 Carbutamide

366 Glymidine

367 Empagliflozin

368 Chlorpropamide

369 Repaglinide

370 Ipragliflozin

371 Glipizide

372 Tolbutamide

373 Tolazamide

374 Gliclazide

375 Canagliflozin

376 Mitiglinide Calcium

377 Glibornuride

378 Glibenclamide

379 Nateglinide

380 Glimepiride

381 Troglitazone

382 Gliquidone

383 Dioscin
384 Gastrodin

385 Methylchloroisothiazolinone(CMIT)
386 Methylisothiazolinone(MIT)

387 Sulpiride
388 Metoclopramide hydrochloride
389 Domperidone

S HIx =
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390 Chlopromazine hydrochloride
Medroxyprogesterone acetate

TERERE
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391 Triaminodil
Minoxidil
392 Bimatoprost
393 Alimemazine tartrate
394 Diphenylcyclopropenone
395 Alfatradiol
396 Finasteride
397 Methyltestosterone
398 Spironolactone
399 Flutamide
400 Cyproterone acetate
401 Dutasteride
Testosterone 17-propionate

402 Aconitine
403 Mesaconitine
404 Hypaconitine

HI2HXI & 3 ALK

405 Phosphatidylinositol

406 Phosphatidylethanolamine
407 Phosphatidylserine

408 Phosphatidylcholine

409 Sphingomyelin

AMSAHSE

410 Brassicasterol
411 Campesterol
412 Stigmasterol
413 B-sitosterol

AHZ0IER

414 Prednisolone
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415
416
117
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
141
442
443

445
446
447
448
449
450

Hydrocortisone

Betamethasone

Dexamethasone

Prednisone 21-acetate

Cortisone 21-acetate
Prednisolone-21-acetate
Hydrocortisone 21-acetate
Hydrocortisone 17-acetate
Beclomethasone

Budesonide

Betamethasone 21-acetate
Dexamethasone 21-acetate
Triamcinolone acetonide
6a-Methylprednisolone
Hydrocortisone 17-valerate
Hydrocortisone 21-valerate
Beclomethasone 21-acetate
Beclomethasone—21-propionate
Beclomethasone 17-propionate
Clobetasol 17-propionate
Betamethasone 17-valerate
Betamethasone 21-valerate
Triamcinolone diacetate
Dexamethasone 21-hemisuccinate
Betamethasone 21-hemisuccinate
Betamethasone 17,21-dipropionate
Beclomethasone 21-hemisuccinate
Beclomethasone 17,21-dipropionate
Medroxyprogesterone 17-acetate
Norethisterone acetate
Testosterone

Testosterone 17-propionate
Testosterone 17-valerate
Megesterol acetate
11a-OH-progesterone-hemisuccinate
6a-Methylprednisolone aceponate
D(-)-norgestrel

Fluticasone furoate
Norethisterone

Prednisone

AH|
451
452
453
454
455
456
457
458
459
460
461
462

HE

463
464
465
466
467

468
469
470
471
472

ES

473
474
475
476
477
478
479
480
481
482

484

Z0IEF

Stanozolol C-3
Clobetasone butyrate
Dichlorisone diacetate
Diflorasone diacetate
Fluocinolone acetonide
Flurandrenolide
Hydrocortisone butyrate
Hydrocortisone 21-hemisuccinate
Mometasone furoate
Amcinonide
Fludrocortisone acetate
Fluticasone propionate

SAsHsHd=E

Tetracycline hydrochloride
Dapsone

Clindamycin hydrochloride
6-Hydroxy-1,3-benzoxathiol-2-one
Nadifloxacin

Ibuprofen

Benzoyl peroxide
Triclosan

Bithionol

Isotretinoin

Adapalene

ZME UM

OO L.
Acetazolamide
Hydrochlorothiazide
Methazolamide
Hydroflumethiazide
Chlorthalidone
Methyclothiazide
Metolazone
Torsemide
Indapamide
Bendroflumethiazide
Xipamide
Bumetanide
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485 Ethacrynicacid 512 Dioctyl terephthalate(DOTP)

486 Chlorothiazide

487 Amiloride hydrochloride OIEE & AHIZ0|E

488 Triamterene Prednisolone

489 Trichlormethiazide Hydrocortisone

490 Furosemide Betamethasone

491 Eplerenone Dexamethasone

492 Cyclothiazide Prednisone 21-acetate

493 Azosemide Cortisone 21-acetate

494 Piretanide Prednisolone 21-acetate
Spironolactone Hydrocortisone 21-acetate

Hydrocortisone 17-acetate

XN A0 E Beclomethasone

495 Ginsenoside Rbl Budesonide

496 Ginsenoside Rgl Betamethasone 21-acetate

497 Ginsenoside Rg3 Dexamethasone 21-acetate

Triamcinolone acetonide
6a—Methylprednisolone
513 Methylprednisolone
Hydrocortisone 17-valerate
Hydrocortisone 21-valerate
Beclomethasone 21-acetate

498 Puerarin
499 Ononin

Beclomethasone 21-propionate

500 13,21-Dihydroeurycomanone Beclomethasone 17-propionate
501 14,15B-Dihydroxyklaineanone Clobetasol 17-propionate

502 Eurycomalactone Betamethasone 17-valerate
503 Eurycomanone Betamethasone 21-valerate
504 Longilactone Triamcinolone diacetate

Dexamethasone 21-hemisuccinate
Betamethasone 21-hemisuccinate

Betamethasone 17,21-dipropionate

505 Miroestrol
506 Isomiroestrol

Beclomethasone 21-hemisuccinate
Beclomethasone 17,21-dipropionate
6a—Methylprednisolone aceponate
Fluticasone furoate

507 Dibutyl phthalate(DBP) Prednisone

508 Benzyl butyl phthalate(BBP) Clobetasone butyrate

509 Bis (2-ethylhexyl) adipate(DEHA) Fluocinolone acetonide

510 Bis (2-ethylhexyl) phthalate(DEHP) Flurandrenolide

511 Di-n-octyl phthalate(DNOP) Hydrocortisone 21-hemisuccinate
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514
515

Mometasone furoate
Amcinonide

Fludrocortisone acetate
Dichlorisone acetate
Hydrocortisone 17-butylrate
Fluticasone propionate
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1 ( + )_Metoprolol ( + ) —tartrate Sa_lt ............. 167 38 Aloghptln .....................................................

2 (#)-Penbutolol hydrochloride -« 167 39 Alprazolam

3 11 (17OH7pl"OgeSterOnefhemiSuCCinate e 235 40 AM2201 ..........................................................

4 13’21 —Dihydroeurycomanone ................... 282 41 AM2233 ..........................................................

5 14,15B-Dihydroxyklaineanone == 282 42  Amaranth -

6 17 a— Ethynyle Stradiol ................................. 1 63 43 AInCinOnide

7 lg_Norandrostenedjone ............................... 73 44 AInllOI‘lde hydrochloﬁde ........................... 256

8 l_ AndrOStened.iOne ....................................... 73 45 An]jnotadalafﬂ ............................................... 98

9 2071 hydrochloride ...................................... 81 46 AII]lOdipil’le beSylate .................................. 167
10 2—Hydroxypropy1n0rtadalaﬁl ..................... 98 47 AInpheta.mine ................................................ 81
1 1 2_Phenethylan'].ine hydrochloride ............ 130 48 A_nacetrapib ................................................... 10
12 2*Phenoxyethan01 ........................................ 68 49 AP[N AC ......................................................... 81
13 4_ Aminoantipyrine ..................................... 152 50 ApD(abaIl ........................................................ 98
1 4 4—D11nethylan’llnoant1pynne ..................... 152 51 Aristolochic aCid A ..................................... 22
15 4fISOpI'Opylantipyrine ................................ 152 52 AIiStOlOChiC aCid B ..................................... 22
16 5—Chloroimidazosagatriazinone ................. 98 53 AriStOlOChiC aCid C ..................................... 22
17 5-Meo-Dipt hydrochloride
18 6a-Methylprednisolone «=--«=-«=se=se
19 6a-Methylprednisolone aceponate - 235, 298
20 6-Hydroxy-1,3-benzoxathiol-2-one - 248

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
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A_834735 ...................................................... 81
Acebutolol hydrochloride ......................... 167
Acetaminophen ........................................... 152
Acetam.inotadalaﬁl ....................................... 98
Acetazolarnide ............................................. 256
Acetil acid sreererememereemereeer 98
Acetﬂdenafﬂ .................................................. 98
Acetylvardenaﬁl ........................................... 98
ACONILINE  +reemeeresmemereseemersmiriiiin 223
ACriVaStine .................................................... 37
Adapalene .................................................... 248
Adldenafil see-eresmemerreemeeri 98
Alfatradjol .................................................... 212
Alimemazine Lartrate «seoereeereeeeremesainninian 212
Alizurine purple SS .................................... 57

Alizurol purple
Allura red AC

58
59
60
61
62

63

65

67
68
69
70
71
72
73
74

Atorvastatin calcium salt trihydrate -+ 10
Avanafil

Azatadine

Azelastine hydrochloride ............................ 37
Azosemide ................................................... 256

Beclomethasone ................................. 235, 298
Beclomethasone 17,21 -dipropionate -+ 235, 298
Beclomethasone 17-propionate -+ 235, 298
Beclomethasone 21-acetate -+--+- 235, 298
Beclomethasone 21-hemisuccinate - 235, 298
Beclomethasone-21-propionate - 235, 298
Benazepril hydrochloride .......................... 167
Bendroflumethiazide

Benﬂuorex .....................................................
Benzocajne .....................................................
Benzoyl peroxide - --wseessersssrssersreasesanns
Benzyl butyl phthalate(BBP) -««weeeeeeeeee 290



75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

Benzylsibutramine hydrochloride -+« 130
Benzylsﬂdenafﬂ ............................................. 98
Betamethasone - eessessesesesessasenes 235, 298
Betamethasone 17,21-dipropionate -+ 235
Betamethasone 17-valerate -+ 235, 298
Betamethasone 21-acetate ««+ 235, 298
Betamethasone 21-hemisuccinate - 235, 298
Betamethasone 21-valerate -+ 235, 298
Betaxolol hydrochloride ............................ 167
Bezafibrate ..................................................... 10
BIimatoprost -+ wessesersersrssenirssanssssasssssassnnens 212
Bis (2-ethylhexyl) adipate(DEHA) - 290
Bis (2-ethylhexyl) phthalate(DEHP) ---- 290
BiSaCOdyl .................................................... 130
Bisprenortadalafﬂ ......................................... 98
Bithjonol ..................................................... 248
Bolasterone .................................................... 73
Boldenone

Boldenone(M) ................................................ 73
Boldione ...................................................... 73
BraSSicaSterol .............................................. 230
Bnlhant blue FCF ....................................... 57
Bromazepam

Bromphenirarnine maleate ......................... 37
Budesonide .......................................... 235, 298
Buforl'nln hydrocloride .............................. 188
Bumetanide .................................................. 256
BuDiVacaine hydrochloﬁde ........................ 68
Bupropion hydrochloride .......................... 130
Butesuperin A .............................................. 30
ButeSuperin B .............................................. 30

106
107
108
109
110
111
112

CalliSLEronE ww+=eewerresrsernsssrmssessnisnnsnisniennenns 73
Campesterol ................................................. 230
Canagliﬂozin ............................................... 188
Candesartan cilexetil s« seeseeeeresnesnesncsenne 167
(@7219170)0) 41 IR R 130
Carbamazepine =+ -+ seseseresessssessssessananes 152
CarbiNOXAINIneE -+ +wseerererserssessnssnssessussesesas 37

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Carbodenafil s« s-t-sereeesrmmssmmmsinsiininiiiniinines o8
Carbutamide ««--«--:-seresremerersemmininiiiinin. 188
Cartelol hydrochloride s sswesesessssessees 167
Carvedilp] e ermremmmmninii, 167
Celecoxib

Celiprolol
Cerivastatin codium salt hydrate = 10
Cetirizine hydrochloride - -sesesraseseaenes 37
Chlopromazine hydrochloride s+ 208
Chlorodenafil «w - s tseeesersesssssisinnsinsinnasinnis 98
Chloropretadalafi] «- - ssssesrmeresesssssasnennes g8
ChIOTOSIDULTAIIINE o vteseeseerereeseressesnencsnene 130
ChloroSipentramine =+« s sesssesresessaneseases 130
Chlorpheniramine maleate - --sssesser 37
CthI‘prOpamide .......................................... 188
Chlorthalidone s sessseseesesssessisssessessuisuisnns 256
Cinnamyldenaﬁl ............................................ 98
Ciprofibrate
cis—Cyclopentyltadalafil «-«wsesesresesssareses
Clemastine «=«w-se=s-ssrererererersnssssiniresininianeens

Clemastine fumarate Salt ..........................
Clenbuterol ..................................................
Clindamycin hydrochloride -

Clobetasol 17-propionate -«
Clobetasone butyrate --weseres

CIOFIDTIC ACId w+rrererrrererserrssessesessessssssassssanes
Clonazepam
Clonidine hydrochloride = s-ssesessseess
CLOSEEDO] ++rereveresmsererssrsesssssemsssssssesssssessssessanes
Cocaine hydrochloride =« wssssessessssssssanes
Codeine phosphate hydrate «+-eseeees
Cortisone 21—agcetate - -erererererens

CYCHZINE w+eeerreessseressssessssssssssmssssssssssssesissans
Cyclopentynaﬁl .............................................
Cyclothiazide
Cyproheptadine hydrochloride sesquihydrate 37
CyDroterone acetate -« seresessseasees 212
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151  D(=)—nOrgestrel - wrersressesssessrssenressenens 235
152 Danazol (M) .................................................... 73
153 Dapoxetine hydrochloride -sws-sessseesess 98
154 DaPSONE wereeeseesssesssssssssesssssssssssssssssssasesens 248
155 Demethylhongdenafil - -s-wesessssessasesesas 98
156 Demethyltadalafﬂ ......................................... 98
157  DepLropine s sesssrssssssssssssssssssissssssnsesssnsisnes 37
158 Descarbonsﬂdenaﬁl ...................................... 98
159 Desloratadjne ................................................ 37
160 Desmethylcarbodenafil = -w-sssssessnsersees o8
161 Desmethylpiperazinylsildenafil ----«--+e=--- 98
162 Desmethylsibutramine hydrochloride salt ---- 130
163 DeSmethylSﬂdenafﬂ ..................................... 98
164 Desulfovardenafil ......................................... 98
165 Dexarnethasone ................................. 235’ 298
166 Dexamethasone 21-acetate <« 235, 298
167 Dexamethasone 21-hemisuccinate -+ 235, 298
168 DeXbropheniramine ...................................... 37
169  DiHAZepam - wwseeeseesrsssnsssnsesssesssssasssssessssanes 81
170 leutyl phthalate(DBP) ............................ 290
17 1 DiCthriSOne acetate sterereeerererensteteneennnnnn 298
172 DiCthriSOne diacetate ............................. 235
173 Dichlorodenafil
17 4 DiClOfenaC Sodiunl .....................................
175 Didesmethylsibutramine - - --sseesseeess
176 Dlethylamlnopretadalafll .............................
177 Diethylpropion hydrochloride
178 Diflorasone diacetate -«
179 Dihydrocodeine bitartrate ..........................
180 Dlltlazem hydrochloride ...........................
181 Dimerﬂlydﬁnate ............................................
182 Dlmethylacetlldenafﬂ ...................................
183 Dlrnethylsﬂdenafll ........................................
184 Dlmethylthloslldenafll .................................
185 Dimetindene ..................................................
186 Di-n-octyl phthalate(DNOP)
187 Dioctyl terephthalate(DOTP)
188 DiOSCil’l .........................................................
189 Dioxohongdenafﬂ .........................................
190 Diphenhydramine hydrochloride - 37, 144

324

191
192
193
194
195
196
197
198
199
200

Diphenylcyclopropenone
Dlphenylpyran’llne ........................................

Dipyrone ......................................................
Dithiodesmethylcarbodenafil
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Nomeo Silden afﬂ ............................................ 98
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Pindolol ........................................................ 1 67
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Propoxyphenylsildenafil ..............................
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Repaglinide .................................................. 1 88
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RO suva Statin Is alcium .................................. 10
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Stigmasterol ................................................ 230
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475 Tetrachlorotetrabromofluorescein -+ 57
476 Tetracycline hydrochloride «seeeeseseess 248
AT77 Tetral]ydrocannabinol ................................. 81
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485 Torsemide

486 trans—Cyclopentyltadalafil - sseesesessees 98
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