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1. Chlorphenlramlne (basic compound)
- w 2. Dextromethorphan (basic compound)

I'l " 3. Propyl paraben (internal standard; 1.S.)

: Column : 5 um, 150 X 3.0 mm I.D.
Eluent 1 20 mM KH,PO,-K,HPO, (pH 6.9)/acetonitrile(65/35)
Flow rate : 0.425 mL/min

VLFRTF—STUREFXIEL T HAA—S Temperature : 40°C
Detection : UV at 235 nm
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[ U B@ER (pH 11.5), 40%C | FYIFLF I (pH 115), 40%C |
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100% YMC-Triart C18 100% YMC-Triart C18
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T/ A1) wvHC18
0% 0% | \ \
0 10 20 30 40 50 0 50 100 150 200 250 300
&R (hr) & g (hr)
Column :5um 150 X 4.6 mml.D. Column :5um, 150 X 4.6 mm I.D.
Eluent 50 mM K;HPO,-K;PO, (pH 11.5)/methanol (90/10) Eluent : 50 mM triethylamine (pH 11.5) /methanol
Flow rate :1.0 mL/min (90/10)
Temperature : 40°C Flow rate : 1.0 mL/min
Sample : benzyl alcohol Sample : benzyl alcohol
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Test condition

Column :5um, 50 X 2.0 mm |.D.

Eluent : acetonitrile/water (60/40)

Flow rate : 0.2 mL/min

Temperature :37°C

Sample : butyl benzoate
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[ pH 6.9, 70°CT DAL |

120%
YMC-Triart C18
1009
80% ¢
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60% | M7 ILh1)$£C18
40% ¢
) h%k
T/ AYwHC18
0% | ) vy
0% . . . . . :
0 100 200 300 400 500 600 700
BiREFR (hr)
Column :5um 50 X 2.0 mml.D.
Eluent : 20 mM KH,PO,-K,HPO, (pH 6.9)/acetonitrile (90/10)
Flow rate : 0.2 mL/min

Sample

Temperature : 70°C

: phenol
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SEPARATION TECHNOLOGY
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Triart C18

Brand I8

Brand G4

Brand Q1

Brand A2

Brand D5

Column :5 um,

150 X 4.6 mml.D.

Flow rate : 1.0 mL/min
Temperature : 40°C
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2
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1
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—
2 3 1
\ Q090806B QO081226A

0.0

25 5.0 7.5 100 125 150 17.5 mln 0.0 25 5.0 7.5 100 125 150 175 min0.0 2.0

3
1
Q080205F Q;
1 3 3
A (l\) 2 A
Q090612H QO090807A Q090611D
1 2 3
A 1
L‘ \ Q090408F @ Q090805C A Q090406C
12 3 > |3
1
jL Q090821C.5 ( ’\) A Q090910E A Q090820D
10.0 12

T T T 1
.0 14.0 min

Eluent : 20 mM KH,PO,-K,HPO, (pH 6.9) Eluent : 10 mM CH,COOH-CH,COONH, (pH4.2) Eluent : acetonitrile/0.1% H,PO, (40/60)
/acetonitrile (65/35) /acetonitrile (75/25) Sample : 1. Hinokitiol

Sample: 1. Chlorpheniramine Sample : 1. Salicylic acid 2. Methyl benzoate (1.S.)
2. Dextromethorphan 2. Methyl paraben (1.S.)
3. Propyl paraben (1.S.) 3. Cinnamic acid
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YMCM B BIEEM-ENTELE E—5 ik (2)

[ 1 Tf (Dextromethorphan) 1 Tf (Salicylic acid) [_] Tf (Hinokitiol)
|
Triart C18 ‘\
Brand I8
|
Brand G4 |
|
Brand Q1
Brand A2
—
|
Brand D5 ‘
0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Tailing factor (Tf)
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SEPARATION TECHNOLOGY
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Column

Eluent

Flow rate

Temperature
Detection

: YMC-Triart C18 (fERpHL > ¥: 1-12)
5 um, 50 X 2.0 mml.D.
: A) 10 mM ammonium formate buffer
B) organic solvent
5-90%B (0-10 min), 90%B (10-15 min)
: 0.2 mL/min
. 25°C
: UV at 230 nm

o

i CH

‘ N 3 O/V\CHa
A \CH3

O ”

1. Saccharin 2. Dextromethorphan 3. Amitriptyline 4. n-Butylparaben
(A) (B) (B) (N)
pka=2.2 pka=8.3 pka=9.4 pka=8.3

CHy

5. Ibuprofen
(A)
pka=4.4

10
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acetonitrile methanol
1
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pH 2.9 i . S i 3 4 5
10 mM HCOOH AA l‘ 2
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pH 6.1 | {§
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mAUT "L e B F090819D mAU _-TA'L g o — F090819C
...... 2 ’; : 2 '
20 — . ; "‘ﬂ.’.’ ’..".‘.‘ 20 |
pH 9.9 S
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acetonitrile

10 mM
HCOOH
pH 2.9

10 mM
HCOONHz4
pH 6.1

10 mM
HCOONH4-NH3
pH 9.9

YMC-Triart C18

N, TYy F%Ci18

1) h*% C18

ERTEEpHL VP Brand G4 Brand 16
pH 1-12 pH 1-12 pH 2-8
nau | 1. Saccharin
1
3 4 >15
O L A
F090819B-01 F090821D-01 F090824B-01
“I i & F0908198 1 2 3 min 1 3mn 5 6 7 min
= mAU
2. Dextromethorphan
15
l > _J\~ K
1 0
. 5 F090819 F090819D-03 F090827B-03 F090826J-03
b 5 6min | 4 6min 4 5 6 min
i " Dextromethorphan
y I\
F090820D : L F090820D-03 F090828B-03 (EFH ;FEI)
0 2 4 6 T 10 min 7 8 ﬁ1in : 3
7 8 min
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BENER 23

LRSS LVRAE

10 mM ') > EEbuffer (pH 6.7) / BB, 25°C

10 mM CH,COONH, / H#i&1%, 25°C

AR /=) TFEF=ZFJL AR /=) 7 r=FUIL
Triart C18 A‘A Tf 0.97 TF 1.11 Tf 1.03 Tf 1.16
1) A FRC18
Brand C1 Tf1.21 Tf 1.56 Tf1.13 Tf1.43
1) A&RC18
I;rajnd ;FS Tf 0.93 Jk Tf 2.83 I Tf 1.05 ’\ Tf2.21
P ) N
1) ARCIS F090717H07 F090717107 F090714F07 F000714G07
Brand 16 Tf1.03 Tf 3.87 Tf1.13 Tf 1.88
M7 Yy FRC18
filficesl Tf1.14 Tf 1.88 Tf1.22 Tf 1.88
M7 Yy FC18
Brand G4 Tf1.21 Tf 2.14 Tf1.26 Tf 2.16
10,0 110 120 min 6.0 70 80 min 80 90 100 mn 6.0 70 80 min
Column : 5pum, 50 X 2.0 mml.D. or 50 X 2.1 mmlI.D. HB?\I o, CHs . — .
Elient: A) 10 M KH,POLKHPO, (oH 6.7 T O BEYVS/—IVEZBEFXTEBLTL
or10m 3 4 e S o g
B) methanol or &_metonitrile _ O cl 6 T: &) N ﬁﬁi&bﬁ*&;‘gy; (: cl: b -d; Ey¥
Flow rate : g?gorrﬁj_?ngi%lo i) 9098 (10-15 min) 7‘; I:o_ 7 ﬁ?:{ﬁ
Detection : UV at 230 nm Clemastine 3
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500 [P*0P0 0000000000, (0o *000 44, (4000099000007 #4944

3
/\ EIRERE
Lot. D 15000 [ 04® aaee’®®® ¢, *o**% -
2 8% 40000 T Hoy $0000990040004 000 ¢ 440044
i
/\ Lot. C Eﬁ
#1 10000 - .
L . /\ Lot. B TA)T T4

Lot. A

0.0 25 5.0 100 125 150 175  mn 0 ! ! , |

WSS

A

J091201Y 10 20 30 40 50

1.  Chlorpheniramine 57151 No.
2.  Dextromethorphan
3.  Propyl p-hydroxybenzoate

Column :5um 150 X 3.0 mml.D. Column :5um 150 X 4.6 mml.D.
Eluent : 20 mM KH,PO,-K,HPO, (pH 6.9)/acetonitrile (65/35) Eluent - acetonitrile/water (60/40)
Flow rate : 0.425 mL/min Flow rate : 1.0 mL/min
Temperature : 40°C Temperature : ambient

Detection  : UV at 235 nm Sample : butyl benzoate
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FEODER M X

(VR 2/UANHUS) R
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0.140
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0.100 ¢
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0.060

0.040

[ PERIZERIODS LR VLBRKIEL KRB EHED/NTUR
mEKIES AT ThY. 77—AFIALRODSHTLELTHEELTF LY
I BRK I\
KEFHEHE - K
W Develosil C30-UG
W Atlantis T3 C18
B Develosil ODS-MG
- B CAPCELL PAK C18-MGllI BEAERODSH S L
Gemini C18g ﬁﬂ«l& . EF‘
Pro C18 "o
Hypersil GOLD WUnison UK-C18  Inertsil ODS-4 KFfEEME -
- m CAPCELL PAK C18-MGH
Gemini NX 018! SunFire B Inertsil ODS-3V ; -
XTerra MS C18 g lXBrldggtgr}]Eisty ciam  mMightysi RP-18.I e nertsi Iaevelosn ODS-SR
. WL oDS —

I YMC-Triart C18 o BHktEs 4 7

TSKgel ODS-100S m -|_-co|umn2.oggdenZa cp-cis BROK 1 N

Pro CI18 RS @ | KZR#E&ME : /I
Eluent : MeOH/W (80/20) [amylbenzene], MeOH/W (30/70) [caffeine, benzene]
2.00 4.00 6.00 8.00 10.00 12.00 14.00

BKE k (FIIRUEY)

15



YML

SEPARATION TECHNOLOGY

ZHEDT T r— 3 U2 E AR HEE

i
i
O

nEmE
RARY

E23XY
RTFF

AR

SEISFELTFT IV —2avIcmRELGI7—AMFIALARAT LA

/

16



YML BT —FERETH I L

SEPARATION TECHNOLOGY

2.0E + 09—
Scan ES+ LC/MS
1.6E + 09 TIC
1.2E+0971  —— Trijart C18
8.0E + 08 1 No column
4.0E + 08 A f \ i
0.0E + 00 T T T T T T T T T T T T R
0 2 4 6 8 10 12 min
80
_ Corona CAD
60
—Triart C18
< 40
C18 column A
201 C18 column B
0_
III|III|III|III|III|III|III|III|III|III|III|III|III|III|III|I
0 6 12 18 24 30 min

Column :5pum, 50 X 2.0 mm I.D.

Eluent : A) water/HCOOH (100/0.1)
B) acetonitrile/HCOOH (100/0.1)
5%B (0-1 min), 5-100%B (1-5 min),
100%B (5-6 min)

Flow rate : 0.4 mL/min

Temperature : 40°C

Column :5um, 250 X 4.6 mm I.D.

Eluent : A) water/HCOOH (100/0.1)
B) acetonitrile/HCOOH (100/0.1)
5%B (0-5 min), 5-100%B (5-20 min),
100%B (20-30 min)

Flow rate :1.0 mL/min

Temperature : 40°C

NS LBEDINYITSIUR /A XEBHT HET.
J1)—E A7 LC/MSAaAFCADIZHRE

17



e
=

=)

YML

SEPARATION TECHNOLOGY

[B%

1

(AFY

ELC/MSIZH&E

acetonitrile/water/formic acid (15/85/0.1)

A) UV
100 —_ 1 2

9% —

Diode Array
270 nm
1.50e3

Oxytetracycline
(MW 460.4)

B) MS

100

% 3
100

Scan ES+
4 TIC
1.00e7

%

100

Scan ES+
m/z 461
1.80e6

% —

100

Scan ES+

m/z 445
J\l.SOeG

%

Scan ES+
m/z 479

1.80e6

6 min
F100128B

RitzHE TS EENTLEN E—IRK
1) —F34%5< LCIMSEFE o=/ R ES ISt &iE

Tetracycline
(MW 444.4)

Chlortetracycline
(MW 478.8)

HiC. CH,
oy on W

2 A OH
O‘ ‘ NH,
OH
o oH © o

OH

Doxycycline
(MW 444.4)

tetracyclineDiE &4

(LC/IMS m/z 445)

X105 3
2 _
R” =0.99993
s 2
Q
S
X
[
(5]
o 1
0 ‘
0.0 0.5 1.0
concentration (ng/mL)
Column : YMC-Triart C18 (5 um,12 nm)
50 X 2.0 mml.D.
Flow rate : 0.4 mL/min
Temperature : 40°C
Detection :A) UV at 270 nm
B) ESI positive-mode
Injection 210 puL (0.02-1 pg/mL) 18
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40
N1 Ty FEM
YMC-Triart C18 20 -

I

Y2 FIVRRERIE
acetonitrile

FABRE

0.1 pL
0.5 puL
1.0 pL
1.5puL
2.0 uL
2.5 pL
3.0uL

Column
Eluent

Flow rate

150 X 2.0 mml.D.
: A) water/formic acid
(100/0.1)

B) acetonitrile/formic acid
(100/0.1)

5%B (0-0.5 min),
5-100%B (0.5-2.5 min)
: 0.4 mL/min

Temperature : 40°C

Detection
Sample

UV at 275 nm
: 1. Propranolol (50 pg/mL)
2. Verapamil (50 pg/mL)

15

T
2.0 25

min

PERDFRELULEDREDEANAIRRL 286,
EREAHT ERFERTDHIHICAMN
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NUT YD

L= TFYJ 5L —LC/IMS

Intens.
x104 7

6

S100121A }

L

HC _—N

0 2 4 6

M ! ! ! ! |

8 10 12

| ! |
14 Time [min] cl

—— 100ng_mL_RB4_01_2291.d: EIC 343.051=0.01 +All MS
—— 100ng_ mL RB4 01 2291.d: EIC 343.078+0.01 +All MS

Column

Eluent

Flow rate
Temperature
Detection
Injection

YMC-Triart C18 (5 um, 12 nm)

50 X 2.0 mml.D.

: A) 10 mM HCOONH,

B) acetonitrile
25-50%B (0-10 min), 25%B (10-15 min)

0.2 mL/min

:40°C

. ESI positive-mode
;5L (each 0. 1 pg/mL)

Courtesy of J. Watanabe, Bruker Daltonics K.K.

2. Etizolam (MW 342.85)

22
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INZ3A— k29w b ~LCIMS

Int .
NV 1.
2.0 - 2
. N\
N W =N N= i
- 1 VaWw « 2Br
15 - .
- Diquat
1.0 —_ 2
; ) e
0.5 7 Paraquat
: R100323A
0.0 T T T T T T f T T

2

6 8

10

Tlime [min]

1ppm_GD3_01_1511.d: EIC 183.0917+0.005 +All MS, Smoothed (1.01,1,GA)
1ppm_GD3_01_1511.d: EIC 185.10730.005 +All MS, Smoothed (1.01,1,GA)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Triart C18 (3 um, 12nm)

50 X 2.0mml.D.

: A) water/HFBA (100/ 0.1)

B) water/acetonitorile/HFBA (10/90/0.1)

2-10%B (0-8min), 10-95%B (8-8.01min), 95%B (8.01-9min),

95-29%B (9-9.01min), 2%B (9.01-12min)

0.3 mL/min

:40°C

: ESI positive-mode
:5uL (1 pg/mL)

Courtesy of J. Watanabe, Bruker Daltonics K.K.

23
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SEPARATION TECHNOLOGY

Delphinidin-3-O-galactoside
Delphinidin-3-O-glucoside
Cyanidin-3-O-galactoside
Delphinidin-3-O-arabinoside
Cyanidin-3-O-glucoside
Petunidin-3-O-galactoside
Cyanidin-3-O-arabinoside
Petunidin-3-O-glucoside
Peonidin-3-O-galactoside
10. Petunidin-3-O-arabinoside
11. Delphinidin
12. Peonidin-3-O-glucoside
13. Malvidin-3-O-galactoside
14. Peonidin-3-O-arabinoside

1 15. Malvidin-3-O-glucoside
207] 16. Malvidin-3-O-arabinoside

17. Cyanidin

] w A J U 18. Petunidin

O-Q.°9.11.1°.E,....,....,....,....,....,....,....,.... 19. Peonidin

0 5 10 15 20 25 30 35 40 min 20. Malvidin

Anthocyanin : Indicated in black
Anthocyanidin: Indicated in red

©CoOoNG~WNPE

407

Sample : commercial bilberry powder (1.25 mg/mL)
Column : YMC-Triart C18 (5 pm, 12 nm)
250 X 4.6 mml.D.
Eluent : A) water/formic acid (90/10)
B) acetonitrile/methanol/water/formic acid (22.5/22.5/40/10)
20-28%B(0-30 min), 28-70%B(30-40 min), 100%B (40-45 min)
Flow rate : 1.0 mL/min
Temperature : 25°C
Detection s UV/VIS at 535 nm 24
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SEPARATION TECHNOLOGY

KA

tES I (BRTDOEGANINYLELL)

1 1. Thiamine HCI (Vitamin B,)
mAU]J 2. Pyridoxine HCI (Vitamin By)
3. Nicotinamide
3 4. Cyanocobalamin (Vitamin B,)
5. L-Ascorbic acid 2-glucoside
20 1 6. Riboflavin (Bitamin B,)
5 7. L-Ascorbic acid (Vitamin C)
8. Erythorbic acid
15 - 3 9. Nicotinic acid
2 n
6
10 1
7
9
5 4
\ &
0 I | [U U J
R100315D
T T T T T I T 1
5 10 15 20 25 min
Column : YMC-Triart C18 (5 um, 12 nm)
250 X 4.6 mml.D.
Eluent : phosphate buffer>¢/acetonitrile (90/10)
»*Dissolve 1.4 g KH,PO,in 800 mL water — add 26 mL 10% TBA-OH
— adjust pH 5.2 by 20% H,;PO, — add water to make 1000 mL
Flow rate : 0.8 mL/min
Temperature  : 40°C
Detection : UV at 260 nm
Injection 210 uL (5 pg/mL)

25
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SEPARATION TECHNOLOGY

R TF K (MW 556-3,465)

mAU 3 1. Oxytocin .
_ 2. Met-Enkephalin
100 .
. 3. Leu-Enkephalin
] 1 6 4. Neurotensin
. 5. y-Endorphin
757 2 4 6. B -Endorphin
50
i 5
257
] L J U S
0
- R091009C
-25 7]
T T T T | T T T T | T T T T | T | T T T |
0 5 10 15 20 min
Column : YMC-Triart C18 (5 pm, 12 nm)
150 X 2.0 mml.D.
Eluent : A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1)
20-45%B (0-25 min)
Flow rate : 0.2 mL/min
Temperature :37°C
Detection : UV at 220 nm

(MW 1,007)
(MW  574)
(MW  556)
(MW 1,673)
(MW 1,859)
(MW 3,465)
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