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SEPARATION TECHNOLOGY

HILICO%E & Fl =

HILIC & 358 D LB

o) . o)
H
4 o & OH
< | - |
N N

0 0
HONZ OH 7 OH
< | < |
N H N

3. 5-Hydroxynicotinic acid 4. 6-Hydroxynicotinic acid

: YMC-Pack Diol-NP (5 um, 12 nm)
150 X 2.0 mml.D.

: A) 5 mM CH,COONH,

B) water/acetonitrile (5/95)
containing 5 mM CH,COONH,
95%B
: 0.2 mL/min
1 25°C
: UV at 254 nm

EfEIEE ST ERRF

: Hydrosphere C18 (5 pm, 12 nm)

150 X 4.6 mml.D.

: A) 10 mM CH,COONH,

B) acetonitrile
0-50%B (0-10 min)
: 1.0 mL/min
: 25°C
: UV at 254 nm

HILIC
mAY 1 1. Methyl nicotinate 2. Nicotinic acid
30—
N 3
] 4 —t A >
" BEMIEANIE L R
10
] Column
_ DI Eluent
0 —(R0905|22F) T T T T T T T T
0 KN 200~ min
o< Flow rate
S o S E Tempe_rature
~ & Detection
~ P -~
E*E \’\’
~ ~
mAU - 2 S~ ~
2253 A SS -
= ~
20073 ~
1753 T
15073 1
125—; Column
10073 Eluent
1573
5073 Flow rate
25—: Temperature
0 3(R0O90706E) Detection
o 2.5 5.0 7.5 min

#AH EHILICTIE B NEA 5 #x
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o || IBAH A T L TERBFLEWMEEID HHTIZ

NH2 NHy o)

o
o) HN)‘] N%IN\> NH me HJN\)‘\/,[N\>
N ~
HILIC HN)‘] OA\N kN N me OJ\N HoNS\~ N
OA\N HOHC o HOH2C OA\N HOHC HOH2C
H k J H K J
1
mAU OH OH OH OH OH OH OH OH
14] 1. Uracil 2. Uridine 3. Adenosine 4. Cytosine 5. Cytidine 6. Guanosine
10} 2 4
8
67 5 6 Column : YMC-Pack Diol-NP (5 um, 12 nm)
1 150 X 2.0 mml.D.
4 Eluent : water/acetonitrile (10/90) containing 10 mM CH,COONH,
21 Flow rate : 0.2 mL/min
(R090116P) ;J L Temperature 30°C
0 Detection : UV at 254 nm
0 2 4 6 8 10 12 14 min
mAU, 4 1
35]
33 5% 2 Column : Hydrosphere C18 (5 pm, 12 nm)
25 { 150 X 4.6 mml.D.
6 Eluent :A) 20 mM CH;COONH,-CH,COOCH (pH 4.1)/methanol (90/10)
20} Flow rate : 1.0 mL/min
151 Temperature :30°C
3 Detection 1 UV at 254 nm
10} /\
5
(R090205G)
0
0 2 4 6 8 10 12 14 min

HHED S LTHREFLICSCWLVMEEYMHOHILICTIRRE
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AHBIEDEFE LR

IDNRA >+

ENREBERBCEZ HFE

HILICIZCE [T 581K & E
THF < Acetonitrile < IPA < Ethanol < Methanol < Water

WHRIZE T 5B RE
Water < Methanol < Acetonitrile < Ethanol < IPA < THF

40.0
—&— nicotinic acid
—&— methyl nicotinate
300 — 5—hydroxynicotinic acid
—~ 6—hydroxynicotinic acid
N2
g 200
#
133
10.0
00 'T‘\zu‘\v"‘ A% " SR o ¢ A = au |
0 20 40 60 80 100
BB EE (%)

BEREDKESLVIKE
109 C & THREFRRH
[FEL<7E D

0 0
CH
~Z o ~ OH
< | |
N N

1. Methyl nicotinate 2. Nicotinic acid

o) 0
HO ~ OH Z OH
< | |
N HO” N

3. 5-Hydroxynicotinic acid 4. 6-Hydroxynicotinic acid

Column
Eluent

Flow rate

: YMC-Pack Diol-NP (5 um, 12 nm)

150 X 2.0 mml.D.
: A) 5 mM CH,COONH,

B) water/acetonitrile (5/95~100/0) containing 5 mM CH,COONH,
: 0.2 mL/min

Temperature :25°C

Detection

: UV at 254 nm

BRBELEENE NI E, BEBREANNS NITE K CREF
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YMC-Pack Diol-NPH S LDEHE

YMC-Pack Diol-NP
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SEPARATION TECHNOLOGY

L\/ Iﬁﬁﬁbs

YMC-Pack Diol-NPH S LDEHE
ERME (1)

AT 2 UBERS DD

YMC-Pack Diol-NP
5 um, 150 X 2.0 mml.D.

Brand A (zwitterion type)
5 um, 150 X 2.1 mml.D.

Brand B (hybrid silica type)
5 pm, 150 X 2.1 mml.D.

Brand C (Diol type)
5 um, 150 X 3.0 mml.D.

%

mAU
AU mAU mAUY
m 3 4 200
1,2
140 200 3
2 801 3
120 150
3
100 4 60, 150 4
2 4 1,2
80 100 1
1 401 100
60 1
40 ] 50 1
20 50
20
UL L J
0 1 0 0 1
(R0O81215P) (R0O81215H) (R081216J) (RO90202N)
olilélé| |min01lé3|4|,5|> minollééié ;nin0||||2| I|4|I|min
N-—~ ‘N N-""N Eluent : A) 10 mM CH,COONH,
HO’QN/LOH HO’]\ /LNHz B) methanol/acetonitrile (80/20)
1. Cyanuric acid 2. Ammelide 95%B
Flow rate : 0.2 mL/min (Diol-NP)
NH2 NH2 0.22 mL/min (Brand A, Brand B) 1 > y = S 3 B £
e e 022 mumin Erana mEA X224 TDH 7Ali:£¢R’r$7b RELER
. () _— 7 N AN
HORSNINH:  HaN Sy ik, | Temperature : 40°C Diol-NPIFXAR DT R THDR—R T A BN A HE
Detection : UV at 210 nm
3. Ammeline 4. Melamine

13



YmE YMC-Pack Diol-NP#H S5 LD4FE
SEPARATION TECHMOLOGY _l%_ L\éj\-l%-ﬁ ﬁE\ E*Rll‘i (2)

MF—RXBDAZ DD

YMC-Pack Diol-NP Brand A (zwitterion type) Brand B (hybrid silica type) Brand C (Diol type)
5 pum, 150 X 2.0 mmi.D. 5 um, 150 X 2.1 mml.D. 5 um, 150 X 2.1 mml.D. 5 pum, 150 X3.0 mmi.D.
0.2 mL/min 0.22 mL/min 0.22 mL/min 0.45 mL/min

mAU mAL mAL mAL

100 100 100}
(A)
80
50 80 80
(R090127P) \_.J  (Roso12e4) | sz
60’ (RO90127AB] overl apped
60 | 60 1 60
(B) overlapped

40

40 40 40

(R090127Q) T(R0S0127AC) { (Roso1288) '\ { Rosoz020)

1 1
20
1 20 1 20 20

(©)

(RO90127R) ] —JH \
0 \ / \ 0 {(Roso127AD) ‘ 0 ] (Rosorzsc) 0 T Rosorom
0 1

0 1 2 3 4 5min 0 1 2 3 4 5 min 2 3 4 5mn O 1 2 3 4 5 min

10 mM CH,COONH  /methanol (5/95), 40°C, UV at 210 nm

. e o 3
1 Melamine  (A)  Powdered cheese (blank) Diol-NP fi%"j’ >~ JI)ILT "E)
(B)  Melamine-spiked powdered cheese (10mg/kg, final 0.5 pg/mL) E LN EftgE . EIRMY
(C) Standard (0.5 pg/ml)
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SEPARATION TECHNOLOGY

YMC-Pack Diol-NPH S LDEHE
Enf-O0v FEIBER%E

MF—AHDASTIY

mAU
75 1

1 Melamine
50 -

1(R0906258B) By A
25 __(R090625H) aw kB

Awv kC

0 -(rogo7024)

0 2 3 4

min

H 2 TILDRINE
MF—X (19)

+—50% 7t k= k1 JLiF®& (5mL)

BERK 307
|

=005 B (10000 rpm) 1073
YI\/|IC—Duo-FiIter (0.2 um)T A8
7-It' F= FYIILFELITBEETHR
YI\/|IC—Duo-FiIter (0.2 um)T A&

Eluent : 10 mM CH3;COONH,/methanol (5/95)
Flow rate : 0.2 mL/min

Temperature : 40°C

Detection UV at 210 nm

Enf-0v FRIBRME

15



YMC-Pack Diol-NPH S5 LDEE
yme = A

MF—XPDASIL EHEST

mAU H 2 JILDRINIE
600 MF—X (19)
o0 “—50% 7t k= kY JLAK (5mL)
#ﬁ%;’&' 305
400 & 10243 B#(10000 rpm) 104
|
300 YMC-Duo-Filter (0.2 pm)T 518
Melamine '
T R)IILELIIBEHETHER
(RO90129K)
200 ' 500th |
(Ros0129) . 400th | YMC-Duo-Filter (0.2 um)T %if
(R0901291) /’I\_ 300th
1007 zosoz29t) A 200th Eluent : 10 mM CH,COONH,/methanol (5/95)
(R090129G) . Flow rate : 0.2 mL/min
(R0%0129F) /_M IA 100th Temperature : 40°C
0 I 1st Detection - UV at 210 nm
0 | i | é 3 4 min

500[E] D :EHE D HTER T HAEREFHBIETR
E—J Bkt BT
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EBRTF K

BREDH T A RS

BRETE. T30 M UBLUKBEEZZ Y
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SEPARATION TECHNOLOGY

SR

LR LA R

YMC-Pack Diol-NP
5 um, 150 X 2.0 mmi.D.

Brand A (zwitterion type)
5 um, 150 X 2.1 mml.D.

mAU mAU
25 25]
20 20
1
15 15 L
3 3
10 2 10
4
> 4
6
5 5 5
L \ 6
0 u 0 ‘/\ j\_
(R090116P) (RO90119H)
0 5 10 15 20 mn O 5 10 15 20 min
1 2 0 3 NHz 4 5
NHz
o) H N="N NHz
| -:N\/I[ / "
HN@ O’T\)D % N> j‘:| o |
OA\H HOH@ HOHZC o] HOH
OH OH H
OH OH v ¥
Uracil Uridine Adenosine Cytosine Cytidine

Brand B (hybrid silica type)
5 um, 150 X 2.1 mml.D.

Brand C (Diol type)
5 um, 150 X3.0 mml.D.

mAU
25 1
20
3
2
15 4
10
6
5
5
0 __Jthh
(R090203B)

0 B 10 15

mAU
25
201
1
4,6
15
3
2
10
5
5
o _LUL
(R0O90116H)
0 5 10 15 20 min
6 Eluent
H i,
- | N‘) Flow rate
HOH2C f
OH OH Temperature
Guanosine Detection

: water/acetonitrile (10/90)

: 0.2 mL/min (Diol-NP)

:30°C
UV at 254 nm

containing 10 MM CH;COONH,

0.22 mL/min (Brand A, Brand B)
0.45 mL/min (Brand C)

20 min

18
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RITF K

HILIC

1

1. TRP-GLY

2. GLY-GLY-PHE

3. Angiotensin I

4. Substance P
2,1 5. Insulin (Bovine)

3
4
5
| | | |
0 2 4
A991115E
Colunm : YMC-Pack Diol-NP (12 nm, 5 pm)
50 X 4.6 mml.D.
Eluent . A) acetonitrile/TFA/TEA (100/0.1/0.1)
B) water/TFA/TEA (100/0.1/0.1)
0-50%B (0-4 min), 50%B (4-5 min)
Flow rate : 3.0 mL/min
Temperature  : ambient
Detection : UV at 220 nm

2 4 6 8 min
A991127I
Colunm : YMC-Pack ODS-A (12 nm, 5 pm)
50 X 4.6 mml.D.
Eluent : A) water/TFA (100/0.1)
B) acetonitirile/TFA (100/0.1)
0-30%B (0-4 min), 30%B (4-5 min)
Flow rate : 3.0 mL/min
Temperature  : ambient
Detection : UV at 220 nm

(MW
(MW
(MW
(MW
(MW

261)
279)
1,296)
1,348)
5,700)

19
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SEPARATION TECHNOLOGY

A) UV at 255 nm

2,3,4 mAL

------ Standard
— Urine sample | 1pg

A) UV at 295 nm

mAL
mALL e Standard
10 = — Urine sample
| I~ 100
B A L
- 6 7B

1] 2 4 B a 10 12 min
F041213B

Courtesy of Takashi FURUTA, Ph.D., Tokyo University of Pharmacy and Life science

1 Q ICH3
HSC\N)ﬁ:N
A A2

M

CH,
Caffeine
(1, 3, 7-TMX)

CH,
Theobromine

(3,7-DMX)
7 o

HSC\N N
O)\ | >=o
NN

CH,

1,9-Dimethyluric acid
(1, 9-DMU) (1.S.)

| N~ N
CH,
Theophyline Paraxanthine
(1,3-DMX) (1, 7-DMX)
> Q ® Q CH
H T
HCN N HC N
X -
1-Methylxanthine 1, 7-Dimethyluric acid
(1-MX) (1,7-DMU)
8 o) 9 o]

H O H

A O)\ N

5-Acetylamino-6-

amino-3-methyluracil
(AAMU)

1-Methyluric acid
(1-MU)

Colunm

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Polyamine @I

: acetonitrile/0.75% formic acid (4/1)

1.0 mL/min

: ambient

: A) UV at 255 nm, B) UV at 295 nm
: Standard 10 pL

250 X 4.6 mml.D.

Urine sample 10 uL

20
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p-

T2 IOELUVKE

TER I Y

J030624B

CH3OH

| |
HOCH,G — CH-CONH(CHo)0H

CHs
Panthenol

H
HaNCONH_N._o
O/ NH

Allantoin

(Pantothenyl alcohol)

10 20 min
Colunm : YMC-Pack Polyamine I
250 X 4.6 mml.D.
Eluent : 50 mM NH,H,PO,-H,PO, (pH 2.8)/acetonitrile (20/80)
Flow rate 1 1.0 mL/min
Temperature :37°C
Detection : UV at 210 nm
Injection 210 uL

@COOH
SN

Nicotinic acid

5 CH,0H

H OHO 0

HO  OH

L-Ascorbic acid
(Vitamin C)

HoNCONH»

Urea

CHoOH
HijCHon
CH3 \N * HC|

Pyridoxine HCI
(Vitamin Bg)
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M YMCHILICAS LDSA >+ v T

no L

BREE

FHE

YMC-Pack Diol-NP

e roxJOoElL

-OHE (%) £ DFEEER
EN-HBRE - WAL

MAENRLELE7 S/ HI L4

YMC-Pack Polyamine I |RU7=z> A apas
- s o T2/Hh5L4
YMC-Pack NH, 73/70FEL 4o e
s o hiBE D S L
YMC-Pack CN L7/ 7aEL ST 4 S
YMC-Pack SIL SORATI(OZ /=) |57 —ILEDHEEER
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SEPARATION TECHNOLOGY

% 2=

YMC-Pack Diol-NP

*.L 432, %E?L?% 432 1] O =
(U m) (nm) NEX &S (mm) HeES fffi#& (M)
S-5 6 46 X 100 DNO6S05-1046WT 65,000
46 X 150 DNO6S05-1546WT 70,000
46 X 250 DNO06S05-2546WT 90,000
12 2X 150 DN12S05-1502WT 65,000
3X 150 DN12S05-1503WT 70,000
46 X 50 DN12S05-0546WT 40,000
46X 100 DN12S05-1046WT 65,000
46 X 150 DN12S05-1546WT 70,000
46 X 250 DN12S05-2546WT 90,000
YMC-Pack Polyamine II
42
HFEum | AE MEX  EEmm) UEES HG
S-5 12 46 X 150 PB12S05-1546WT 55,000
46 X 250 PB12S05-2546WT 65,000
6 X 150 PB12S05-1506WT 55,000
6 X 250 PB12S05-2506WT 80,000

* ZOMDY A XDV TIEBEEE SN

23
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SEPARATION TECHNOLOGY

YMC-Pack NH2

HFEum | OE MEX  E&(mm) UEES ()
S-5 12 46 X 100 NH12S05-1046WT 50,000
46 X 150 NH12S05-1546WT 55,000
46 X 250 NH12S05-2546WT 75,000
46 X 300 NH12S05-3046WT 78,000
6 X 100 NH12S05-1006WT 50,000
6 X 150 NH12S05-1506WT 55,000
6 X 250 NH12S05-2506WT 80,000
6 X 300 NH12S05-3006WT 85,000

* ZDHDY A X2 DONWTEBEEE L EZEN
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SEPARATION TECHNOLOGY

% 2=

YMC-Pack CN

HFE(um) ‘@f}f MEX  E&(mm) HEES fE#&(F)

S-3 12 2X 50 CN12S03—-0502WT 43,000

2X 100 CN12S03-1002WT 52,000

2X 150 CN12S03-1502WT 55,000

3 X 50 CN12S03—-0503WT 42,000

3X 100 CN12S03-1003WT 50,000

3X 150 CN12S03-1503WT 55,000

46 X 100 CN12S03-1046WT 50,000

46 X 150 CN12S03-1546WT 55,000

S-5 12 2X 150 CN12S05-1502WT 55,000

2 X 250 CN12S05-2502WT 60,000

46 X 75 CN12S05-L546WT 48,000

46 X 100 CN12S05-1046WT 50,000

46 X 150 CN12S05-1546WT 55,000

46 X 250 CN12S05-2546WT 75,000

46 X 300 CN12S05-3046WT 78,000

6 X 100 CN12S05-1006WT 55,000

6 X 150 CN12S05-1506WT 57,000

6 X 250 CN12S05-2506WT 80,000

6 X 300 CN12S05-3006WT 85,000

* ZDHDY A X2 DONWTIEBHEE SN
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% 2=

YMC-Pack SIL

wrEum | MRS AEXx  RE(mm) WRES fiE(F)

S-5 6 46 X 100 SLO06S05-1046WT 40,000

46 X 150 SL06S05-1546WT 42,000

46 X 250 SL06S05-2546WT 57,000

46 X 300 SL06S05-3046WT 60,000

6X 100 SL06S05-1006WT 40,000

6 X 150 SL06S05-1506WT 45,000

6 X 250 SL06S05-2506WT 70,000

6 X 300 SL06S05-3006WT 75,000

S-3 12 46 X 100 SL12S03-1046WT 40,000

46 X 150 SL12S03-1546WT 42,000

6 X 100 SL12S03-1006WT 40,000

6X 150 SL12S03-1506WT 45,000

S-5 12 46 X 100 SL12S05-1046WT 40,000

46 X 150 SL12S05-1546WT 42,000

46 X 250 SL12S05-2546WT 57,000

46 X 300 SL12S05-3046WT 60,000

6 X 100 SL12S05-1006WT 40,000

6X 150 SL12S05-1506WT 45,000

6 X 250 SL12S05-2506WT 70,000

6 X 300 SL12S05-3006WT 75,000

* ZDHDY A X2 DONWTIEBHEE SN
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