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Selection of HPLC methods in pharmaceutical analysis I. 
Optimization for selectivity in reversed phase chromatography 

Method: Matrix Application-No.:
HPLC - 109370

Column: NUCLEOSIL® 100-10C18, 250 x 4.6mm ID
Phase: Nucleosil 100-10 C18
Sample preparation: separation than either procedure alone.
Conditions: eluent: acetonitrile - tetrahydrofuran - water (12.9:22.4: 64.7)

flow rate 1ml/min
Detection, further 
analysis:

UV, 240nm

Author(-s): Gazdag M.
Source: J. Chromatogr. 454 (1988) 83 - 94

Substances: norethindrone, ethynylestradiol, norgestrel, estrone, norethindrone acetate, 
mestranol

Keywords: Steroids
Chromatogram:

Legend:
Fig. 8. Optimized chromatogram of steroids, N = norethindrone, E = 
ethynylestradiol, NG = norgestrel, EO = estrone, NAC = norethindrone acetate, 
M = mestranol. 

Concerning questions to literature applications please contact the cited author/s. Chemicals mentioned in
applications are not manufactured or sold by MACHEREY-NAGEL. Applications mentioned in MACHEREY-NAGEL
literature or databases are provided for informational purposes only. MACHEREY-NAGEL does not warrant that
all applications have been tested in MACHEREY-NAGEL laboratories using MACHEREY-NAGEL products.
MACHEREY-NAGEL does not warrant the correctness of the applications.
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USP���� PACKING 34 HPLC JQP�
KPLOQMU�0�� M. Nagel� Eka

L1
Octadecylsilane chemically bonded to porous 
silica or ceramic micro-particles, 1.5to10um in 
diameter, or a monolithic silica rod 

���fyaE@Dhxt[c�+�S+��1.5X10μmTE@
Dwnygfya|[l~B`cik~fzfx}I��-�>@�� 

Chemcobond ODS-H NUCLEODUR C18 GRAVITY
Chemcobond 5-ODS-W NUCLEODUR C18 ISIS
CHEMCOSORB ODS-H NUCLEODUR C18 PYRAMID

QUICKSORB NUCLEODUR C18 SPHINX RP
Paci C18 NUCLEODUR C18 ec

Chemcospher ODS-1 NUCLEOSIL C18
ChemcoHybrid C18 NUCLEOSIL C18 HD

CHEMCOSORB ODS-UH NUCLEOSIL C18 AB
NUCLEODUR C18 HTec

NUCLEOSHELL RP18
NUCLEOSHELL RP18 plus

L2

Octadecylsilane chemically bonded to silica gel of 
a controlled surface porosity that has been 
bonded to a solid spherical core, 30 to 50 um in 
diameter. 

29C���I5�>@%$fyad~z	�S+��30X
50μmTB`cik~fzfx}I��-�>@�� 

LC-SORB SP-A-ODS
LC-SORB SPW-A-ODS

L3 Porous silica particles, 3 to 10um in diameter, or a 
monolithic silica rod. ���fya+�S3X10μWTE@Dwnygfya|[l~ CHEMCOSORB Si NUCLEOSIL Si

CHEMCOSORB Si-U NUCLEODUR SiOH

L4 Silica gel of controlled surface porosity bonded to 
a solid spherical core, 30 to 50um in diameter

29C���I5�>@%$fyad~z�� 
S+��30X50μmT

LC-SORB SP-A-Si
LC-SORB SPW-A-Si

L5 Alumina of controlled surface porosity bonded to 
a solid spherical core, 30 to 50 um in diameter.

29C���I5�>@%$alumina�� 
S+��30X50μmT

L6
Strong cation-exchange packing-sulfonated 
fluorocarbon polymer coated on a solid spherical 
core, 30 to 50um in diameter.

gzr}6pz`|a\r~}r�ys\A%$+�Ie\kY}c~>@�8
^`}���� (+��30X50um)

L7
Octylsilane chemically bonded to totally porous 
silica particles, 1.5 to 10um in diameter, or a 
monolithic silica rod.

���fya+�S+��1.5X10μmTE@Dwnygfya|[l~
B`cjzfx}I��-�>@�� 

Chemcobond C8 NUCLEODUR C8 GRAVITY
CHEMCOSORB C8-U NUCLEODUR C8 ec

Paci C8 NUCLEOSIL C8
Chemcospher C8 NUCLEOSIL C8 HD
ChemcoHybrid C8 NUCLEOSIL C8 ec

L8
An essentially monomolecular layer of 
aminopropylsilane chemically bonded to totally 
porous silica gel support,3 to 10um in diameter.

���fyad~z��S+��3X10umTB]tnp�|o�zfx}I
��&B��.�-�>@�� 

Chemcobond NH2 NUCLEODUR NH2
CHEMCOSORB NH2-U NUCLEOSIL NH2

NUCLEODUR NH2-RP

L9
Irregular or spherical, totally porous silica gel 
having a chemically bonded strongly acidic 
cation-exchange coating, 3 to 10 um in diameter.

�6�C8^`}���<��&Be\kY}c~=H@:('
�E@D%$C���fyad~z�� S+��3X10umT CHEMCOSORB SCX-� NUCLEOSIL 100-SA

L10 Nitrile groups chemically bonded to porous silica 
particles, 3 to 10 um in diameter.

���fya+�S+��3X10μmTBmlyz�I��-�>
@�� 

CHEMCOSORB CN NUCLEODUR CN
CHEMCOSORB CN-U NUCLEOSIL CN

NUCLEODUR CN-RP
NUCLEOSIL CN-RP

L11 Phenyl groups chemically bonded to porous silica 
particles, 1.5 to 10 um in diameter.

���fya+�S+��1.5X10μmTBpZmz�I��-�
>@�� 

CHEMCOSORB Dph NUCLEOSIL C6H5 ec
Chemcospher C6H5 NUCLEOSIL C6H5

Kromasil phenyl NUCLEODUR Phenyl-Hexyl
Paci Phenyl-Hexyl NUCLEODUR π2

CHEMCOSORB Dph-U NUCLEODUR Sphinx RP
NUCLEOSHELL Phenyl-Hexyl

L12
A strong anion-exchange packing made by 
chemically bonding a quaternary amine to a solid 
silica spherical core, 30 to 50 um in diameter.

%$fyaB)4,]t}I��-�=?@�7^`}����
 S+��30X50μmT

L13 Trimethylsilane chemically bonded to porous 
silica particles, 3 to 10 um in diameter.

���fya+�Blyvjzfx}I��-�>@�� 
S+��3X10μmT

CHEMCOSORB TMS
CHEMCOSORB TMS-U

L14
Silica gel having a chemicallly boned, strongly 
basic quaternary ammonium anion-exchange 
coating, 5 to 10 um in diameter.

���C)V,]}wm_u7^`}���I��&Be\kY
}c~>@fyad~z�� S+��5X10μmT

CHEMCOSORB SAX-� NUCLEOSIL 100-SB
Partisil SAX

L15 Hexylsilane chemically bonded to totally porous 
silica particles, 3 to 10 um in diameter.

qbfx}I��-�>@���fya�� 
S+��3X10μmT

L16 Dimethylsilane chemically bonded to porous silica 
particles, 5 to 10 um in diameter.

f~vjzfx}I��-�>@���fya�� 
S+��5X10μmT

NUCLEOSIL C2

L17

Strong cation-exchange resin consisting of 
sulfonated cross-linked styrene-divinylbenzene
copolymer in the hydrogen from, 7 to 11 um in 
diameter.

gzr}�>@!#�gj{}f~o~mzq~}h~}Cer�ys\;F�G
H�C�8^`}��"/S+��7X11μmT MCI GEL CK-08EH

NUCLEOGEL SUGAR 810H

NUCLEOGEL ION 300 OA

USP(*
1��)��JQPRMN
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USP���� PACKING SV HPLC ����
������ ��P�� M. Nagel� Eka

L18
Amino and cyano groups chemically bonded to porous 
silica particles, 3 to 10 um in diameter.

��(¢¸�G�w�³¬�u¢�¬����M�mp
�1
�G�&3�10μm�

Partisil 5 PAC

Partisil 10PAC 

L19
Strong cation-exchange resin consisting of sulfonated 
cross-linked styrene-divinylbenzene copolymer in the 

calcium form, about 9 um in diameter.

£¹±¼�mp24�£§º¼¢½®½«¹°½¼¤½¼x ±¾¸²�h|)~
Ca�x#a��¼�,3O�G�&H9μm�

MCI GEL CK-08EC
NUCLEOGEL SUGAR 

810Ca

NUCLEOGEL SUGAR Ca

L20
Dihydoxypropane groups chemically bonded to porous 
silica particles, 5 to 10 um in diameter.

��(¢¸�G�w¢½®©½»�¢¯¾»®¾¹����M�mp
�1
�G�&5�10μm�

CHEMCOSORB (OH)2 NUCLEOSIL OH
Chemcobond (OH)2 Kromasil 60ÅHILIC-D

L21
A rigid, spherical styrene-divinylbenzene copolymer, 5 to 
10 um in diameter.

=<x£§º¼¢½®½«¹°½¼¤½¼x ±¾¸²�h|)~�(x
�
1�G�&5�10μm�

MCI GEL CSP50/10 NUCLEOGEL RP

L22
A cation-exchange resin made of porous polystyrene gel 
with sulfonic acid groups, about 10 um in size.

��(±¾¸£§º¼�½¹u£¹±¼Z�h|)~a��¼�,3O
�G�&H10μm�

MCI GEL CK���� NUCLEOGEL SCX

L23
An anion-exchange resin made of porous 
polymethacrylate or polyacrylate gel with quaternary 

ammonium groups, about 10um in size.

��(±¾¸µ¦�¸º�©�½¹zpy±¾¸��¸º�©�½¹uE4J�¼¶«
�´�h|)~`��¼�,3O�G�&H10μm�

MCI GEL CQA35S

NUCLEOGEL SAX

L24
A semi-rigid hydrophilic gel consisting of vinyl polymers 
with numerous hydroxyl groups on the matrix surface, 32 

to 63 um in diameter.

²©¸��£Qcw�-x®©½»�¢¹��*r®½«¹±¾¸²�h|)
~���R7(�½¹�G�&32�63μm�

L25

Packing having the capacity to separate compounds with 
a molecular weight range from 100-5,000 (as determined 

by polyethlene oxide), applied to neutral, anionic, and 
cationic water-soluble polymers. A polymethacrylate
resin base, cross-linked with polyhydroxylated ether 
(surface contained some residual carboxyl functional 
groups) was found suitable. 

100�5,000x�\F�x��;�bn~N��*q
p
�1�±¾¸�§º¼��¢©½wsT	�te�(e`��¼(ea
��¼(x79(±¾¸²�xbw�?n~f
±¾¸®©½»�¢��¨¹u24mpe±¾¸µ¦�¸º�©±¾¸²��Qcw�
¹±½�¢¹�igkrh6�n~�wB$n~f

MCI GEL CQP 06

L26
Butylsilane chemically bonded to totally porous silica 
particles, 3 to 10um in diameter.

��(¢¸�G�w¯½§¹¢·¼���M�mp
�1
�G�&3�10μm�

CHEMCOSORB C4 NUCLEOSIL C4
NUCLEOSIL C4 ec

NUCLEOSIL C4 MPN

L27 Porous silica particles, 30 to 50 um in diameter. ��(¢¸�G�
�1�G�&30�50μm� LC-SORB SP-A-Si

L28

A multifunctional support, which consists of a high purity, 
100Å, spherical silica substrate that has been bonded 

with anionic exchanger, amine functionality in addition to 
a conventional reversed phase C8 functionality.

dI"tL�&100Åx=%¢¸�w`��¼�,(�*r�³¼
u8?@vXBYN�*rC8�M�mp�5N
�1

L29
Gamma alumina, reverse-phase, low carbon percentage 
by weight , alumina-based polybutadiene spherical 

particles, 5 um in diameter with a pore volume of 80 Å.

�½¼²�¹³ªxXB
�1����:K[\¾�¤¼©e�¹³ª°½�
£x±¾¸¯½¦¢½�¼=<G��G�&5μmeL�&80Å)

L30
Ethylsilane chemically bonded to totally porous silica 
particles, 3 to 10 um in diameter.

��(¢¸�G��G�&3�10μm�w�§¹¢·¼�C2)���M
�lop
�1

NUCLEOSIL C2

L31

A hydroxide-selective, strong anion-exchange resin-
quaternary amine bonded on latex particles attached to a 

core of 8.5um macroporous particles having a pore size 
of 2,000 A and consisting of ethylvinylbenzene cross-
linked with 55% divinylbenzene.

55�¢½®½«®¹°½¼¤½¼t24mp�§¹®½«¹°½¼¤½¼{})~·¨�
�£G�weE4J�³¼�M�mp#�«�¼�,3O
�·¨��£G�yL�&2,000ÅtA&8.5μmx²�»��(

L32
A chiral ligand-exchange packing-L-proline copper 
complex covalently bonded to irregularly shaped silica 

particles, 5 to 10 um in diameter.

DC%¢¸�G��G�&5�10μm�wL-¯¾»¸¼]^���0
M�mp�.Y���,
�1

NUCLEOSIL CHIRAL-1

L33

Packing having the capacity to separate dextrans by 
molecular size over a range of 4,000 to 500,000 Da. It is 

spherical, silica-based, and processed to provide pH 
stability.

�H��(i'|�~aw�>l�pe4,000�500,000¦½¹©
¼x¨½�£©·¼�btj~=<¢¸�°½�£x
�1

CHEMCOSORB 300-(OH)2 NUCLEOSIL 300-OH

L34
Strong cation-exchange resin consisting of sulfonated 
cross-linked styrene-divinylbenzene copolymer in the 

lead form, about 9 um in diameter.

£¹±¼�mp24�£§º¼¢½®½«¹°½¼¤½¼ ±¾¸²�h|)~Pb
�x#a��¼�,3O�G�&H9μm�

NUCLEOGEL SUGAR Pb

L35
A zirconium-stabilized spherical silica packing with a 
hydrophilic(diol-type) molecular monolayer bonded 

phase having a pore size of 150Å.

¢½¹ «�´t���mp=<¢¸��L�&150A)wR7�
�¢½��¹¦�¯¾���!tM�mp
�1f

L36
A 3,5-dinitrobenzoyl derivative of L-phenylglycine
covalently bonded to 5-um aminopropyl silica.

�³¬¯¾»®¾¹¢¸��G�&5μm�wL-¯�«¹�½¸¢¼x3, 5-¢½«©»°½¼
¥½�¹U ���0M�mp
�1

NUCLEOSIL CHIRAL-3

L37
Packing having the capacity to separate proteins by 
molecular size over a range of 2,000 to 40,000 Da. It is a 

polymethacrylate gel.

2,000�40,000¦½¹©¼x¦¼¾�W�btj~±¾¸µ¦�¸º�©�½
¹x
�1

MCI GEL CQP10

L38
A methacrylate-based size -exclusion packing for water-
soluble samples.

79(¡¼¯¾¹?µ¦�¸º�©°½�£x¡�£½+_�»²©�½·¯��?

�1

MCI GEL CQP ����

L39
A hydrophilic polyhydroxymethacrylate gel of totally 
porous spherical resin.

/7(±¾¸®©½»�¢µ¦�¸º�©�½¹x��(=<3O
MCI GEL CQP ����

L40
Cellulose tris-3,5-dimethylphenylcarbamate coated 
porous silica particles, 5 to 20 um in diameter.

��(¢¸�G��G�&5�20μm��¤¹»�£©¸£-3e5-¢½µ§
¹¯�«¹�¹½µ�©t �¨�¼�½mp
�1

Kromasil Cellucoat NUCLEOCEL DELTA

Regis Cell
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USP���� PACKING NP HPLC x���
y�z~�|��J�� M. Nagel� Eka

L41 Immobilized α-acid glycoprotein on spherical silica 
particles, 5 um in diameter.

87�²�A�nαT'B¡¶§¸�Rw���eh��.
�A�$5μm�

L42 Octylsilane and octadecylsilane groups chemically bonded 
to porous silica particles, 5 um in diameter.

��'�²�A�n��¢³�±¶l��¡£·�³�±¶w��G�eh��
.�A�$5μm�

L43
Petafluorophenyl groups chemically bonded to silica 
particles by a propyl spacer, 5 to 10 um in diameter.

�²�A��A�$5�10μm�nª¸¶¡©³�µ©�¥³�w©¸µ¨¸³�w�
ª¸���lej��G�eh��.

NUCLEODUR PFP
NUCLEOSHELL PFP

L44

A multifunctional support, which consists of a high purity, 
60Å, spherical silica substrate that has been bonded with 
a cationic exchanger, sulfonic acid functionary in addition 
to a conventional reversed phase C8 functionality.

F�$60Åo]D!87�²��·³n5:;mS<C8�lY��¶
�+���³«¶��wG�eh¬³¢°�¤·��.

L45 Beta cyclodextrin bonded to porous silica particles,5 to 10 
um in diameter.

��'�²�A�nβ-��µ£·��¤²¶w��G�eh��.
�A�$5�10μm�

NUCLEODEX β-OH
NUCLEODEX β-PM 

L46
Polystyrene/divinylbenzene substrate agglomerated with 
quaternary amine functionalized latex beads,about 10 um 
in diameter.

4E�¶w�H�n)i±£���A�c«¸²�¢´¶-�·¨·¥¨³ª·¶ ·¶
�Rn
Zeh��.�A�$C10μm�

L47
High-capacity anion-exchange microporous substrate, 
fully functionalized with trimethylamine groups, 8 um in 
diameter.

]_X��¶�+�Vw)i&F�'o�.n¤²¯¢³�¶�w
]_�kG�eh��.�A�$8μm�

L48
Sulfonated, cross-linked polystyrene with an outer layer of 
submicron, porous, anion-exchange microbeads, 15 um in 
diameter.

X��¶�+Hw)i�©·�µ¶���·o��'&A�o� w^�
³«¶�eh«¸²�¢´¶k/2eh��.�A�$C15μm�

L49
A reversed -phase packing made by coating a thin layer of 
polybutadiene onto spherical porous zirconia particles,3 
to 10 um in diameter.

87��'�·³�¥�A��A�$3�10μm�L\w«¸²©·¡�·�¶
oK k��£�¶�·ehS<��.

L50

Multifunction resin with reversed-phase retention and 
strong anion-exchange functionalities. The resin consists 
of ethyvinylbenzene,55% cross-linked with divinylbezene
copolymer, 3 to 15 um in diameter,and a surface area not 
less than 350� per g. Substrate is coated with quaternary 
ammonium functionalized latex particles consisting of 
styrene cross-linked with divinylbenzene.

�¢³¨·¥³ª·¶ ·¶l55�k/2eh�·¨·¥³ª·¶ ·¶bt(u1Iw
�Rle^?4E�¶°¥�®�w)i±£���A�k��£�¶�·eh^
S<�)Hl#X��¶�+Hw)i�3H1I�A�$3�
15μm^L\>350�/���� �±£���A�p�·¨·¥³ª·¶ ·¶l
/2eh�¢´¶bt(u

L51
Amylose tris-3,5-diamethylphenylcarbamate-
coated,porous,spherical,silica particles, 5 to 10 um in 
diameter.

�µ��¤²�-3^5-�·¯¢³©�¥³-�³§·¯�¤k��£�¶�·eh��'8
7�²�A��A�$5�10μm�

Kromasil Amycoat NUCLEOCEL ALPHA

L52 A strong cation-exchange resin made of porous silica with 
sulfopropyl groups, 5 to 10 um in diameter.

�³«©¸µ¨¸³�wG�eh��'�²�bt(u#Y��¶�+1I
�A�$5�10μ�

CHEMCOSORB SCX-�

L53

Weak cation-exchange resin consisting of 
ethylvinylbenzene,55% cross-linked with divinylbenzene
copolymer,3 to 15 um diameter. Substrate is surface 
grafted with carboxylic acid and /or phosphoric acid 
functionalized monomers. Capacity not less than 500 
uEq/column. 

�¢³¨·¥³ª·¶ ·¶l55�k/2eh�·¨·¥³ª·¶ ·¶bt(u1Iw
�Rle^L\n�³«·¶Tasq�rhp�²¶Tk3H'w)h
gh°¦¬�w=0eh^��¶�+�V500 μEq/column��o"�
¢�¶�+1I�A�$3�15μm�

L54
A size exclusion medium made of covalent bonding of 
dextran to highly cross-linked porous agarose beads, 
about 13 um in diameter.

]!n/2eh��'o��·µ��¨·��·n£·��¤±¶w	-G�e
h^���·*W�µ¬¤�·±©��:��.�A�$C13μm�

L55
A strong cation-exchange resin made of porous silica 
coated with polybutadiene-maleic acid copolymer, about 
5 um in diameter.

©·¡�·�¶l¬´�¶TcU�eh�«¸²¬�k��'�²�w��£�¶�·e
h#Y��¶�+1I�A�$C5μm�

L56 Propylsilane chemically bonded to totally porous silica 
particles, 3 to 10 um in diameter.

��'o�²�A�n©¸µ¨¸³�±¶w��G�eh��.�A�$3
�10μm�

L57
A chiral-recognition protein, chemically bonded to silica 
particles, about 5 um in diameter, with a pore size of 
120Å.

�²�A�n�,OQHw)i¡¶§¸�Ro�«·®��¤·w��G�e
h��.�A�$C5μm^F�$120Å)

L58
Strong cation-exchange resin consisting of sulfonated 
cross-linked styrene-divinylbenzene copolymer in the 
sodium form, about 7 to 11 um diameter.

�³«¶�eh/2��¢´¶�·¨·¥³ª·¶ ·¶�«¸²¬�bt(uNa�o
#Y��¶�+1I�A�$7�11μm�

MCI GEL CK-08S NUCLEOGEL SUGAR Na

L59

Packing having the capacity to separate proteins by 
molecular weight over the range of 10 to 500 kDa. It is 
spherical (10um), silica-based, and processed to provide 
hydrophilic characteristics and pH stability.

M4'o6'l����'c%tvus`n�9dvh^10�
500��ao��V@�o¡¶§¸�Rw�[fuH�w)i87�²
�ª·��o��.�A�$10μm�

L60
Spherical, porous silica gel,10 um or less in diameter, the 
surface of which has been covalently modified with alkyl 
amide groups and end-capped.

A�$10μm��o87��'�²��·³k^L\n�³�³�¤·w
	-G�e^�¶¤·���©¸eh��.

NUCLEOSIL C18 Nautilus

NUCLEODUR PolarTec

L61

A hydroxide selective strong anion-exchange resin 
consisting of a highly cross-linked core of 13 um 
microporous particles having a pore size less than 10Å 
units and consisting of ethylvinylbenzene cross-linked 
with 55% divinylbenzene with a latex coating composed of 
85 nm diameter microbeads bonded with alkanol 
quaternary ammonium ions (6%).

6�o�k�³�¦�³?4E�¶°¥�®�w)i±£���&A��A
�$85nm)k��£�¶�·eh^55��·¨·¥³ª·¶ ·¶k/2o&F�
'A�#X��¶�+1I�A�$13μm^F�$10Å���

L62 C30 silane bonded phase on a fully porous spherical silica, 
3 to 15 um in diameter. ��'87�²�nC30�wG�eh��.�A�$3�15μm�

L63
Strong cation-exchange resin consisting of sulfonated 
cross-linked styrene-divinylbenzene copolymer in the 
sodium form, 6 to 30 um diameter.

�³«¶�eh/2��¢´¶-�·¨·¥³ª·¶ ·¶�«¸²¬�bt(u#Y�
�¶�+1I�A�$6�30μm�

MCI GEL CK{��}
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No. Pv�Z�_�� �)V�| No. Pv�Z�_�� �)V�|

U-1 lj�Pl��*��(Nitroaniline isomers) CHEMCOSORB 5Si-U

U-2 P�fs��<��(Antipyrine derivatives) CHEMCOSORB 5CN-U U-27 P{nw�c�a�x�?*��
(Aminobenzene sulfonic acid isomers) 

CHEMCOSORB 5ODS-UH

U-3 X�tQu��j(Clofibrate) CHEMCOSORB 5CN-U U-28 iUW_mX�U_k(Deoxynucleosides) CHEMCOSORB 5ODS-UH

U-4 `X��lj�w�c�*��(Dichloronitrobenzene isomers) CHEMCOSORB 5NH2-U U-29 w�d`Pcs�<��(�-@+	) 
(Benzodiazepine derivatives) 

CHEMCOSORB 5ODS-UH

U-5 ��9(Cold medicine) CHEMCOSORB 5ODS-UH U-30 w�d`Pcs�<��(1.��9) 
(Benzodiazepine derivatives) 

CHEMCOSORB 5ODS-UH

U-31 �MN	(Astringent) CHEMCOSORB 5ODS-UH

U-6 te�?*��(Phthalic acid isomers) CHEMCOSORB 5ODS-UH

U-7 多環芳香族炭化水素(Polyaromatic hydrocarbons) CHEMCOSORB 5ODS-UH B-2 不整脈治療薬(Antiarrhythmic drug) CHEMCOBOND 5ODS-H

U-9 金属配位性化合物(Metal complex compounds) CHEMCOSORB 5ODS-UH B-3 re{�B(Vitamines) CHEMCOBOND 5ODS-H

U-10 :0;�	(Anticoagulants) CHEMCOSORB 5ODS-UH B-4 W^�f�<��(Xanthine derivatives) CHEMCOBOND 5ODS-H

U-11 ��@+9(Analgesic) CHEMCOSORB 5ODS-UH B-6 �JNHN9(Anticonvulsants) CHEMCOBOND 5ODS-H

B-7 局所麻酔薬(Anesthetics) CHEMCOBOND 5ODS-H

U-12 W^�f�<��(Xanthine derivatives) CHEMCOSORB 5ODS-UH

U-13 o�re��<��(Barbiturates) CHEMCOSORB 5ODS-UH B-8 mX�Ufk�?��(Nucleosides) CHEMCOBOND 5ODS-H

U-14 VtSR�FtSn��/�#^�v�
(Caffeine, phenol standard samples )

CHEMCOSORB 5ODS-UH B-9 hj�^RX��B(Tetracyclines) CHEMCOBOND 5ODS-H

U-15 P�fs��<��(Antipyrine derivatives) CHEMCOSORB 5DPh-U B-10 o�re��B(Barbiturates) CHEMCOBOND 5ODS-H

U-16 hj�^RX��<��(Tetracycline derivatives) CHEMCOSORB 5DPh-U B-11 �(3�GI9(Antidepressant drugs) CHEMCOBOND 5ODS-H

B-12 ��6",9(Wl�P�V�Rk) (Antiarrhythmic drug) CHEMCOBOND 5ODS-H

U-17 v��<��(Purine derivatives) CHEMCOSORB 5ODS-UH

U-18 有機酸類(Organic acids) CHEMCOSORB 5C8-U B-13 iUW_�y�?(Deoxyribonucleic acids) CHEMCOBOND 5ODS-H

U-19 �JNHN9(Anticonvulsants) CHEMCOSORB 5C8-U B-14
P{nw�c�a�x�?*��

(Aminobenzene sulfonic acid isomers) CHEMCOBOND 5ODS-H

U-20 局所麻酔薬(Anesthetics) CHEMCOSORB 5C8-U B-15 w�d`Pcs�<�� (�-@+	) (Benzodiazepine) CHEMCOBOND 5ODS-H

U-21 金属配位性化合物(Metal complex compounds) CHEMCOSORB 5C8-U B-16 w�d`Pcs�<��(1.��9) (Benzodiazepine) CHEMCOBOND 5ODS-H

B-17 脂肪酸(Fatty acids) CHEMCOBOND 5ODS-H

U-22 ��6",9(Wl�P�V�Rk) (Antiarrhythmic drug) CHEMCOSORB 5C8-U

U-23 不整脈治療薬(Antiarrhythmic drug) CHEMCOSORB 5C8-U B-18 :0;�	(Anticoagulants) CHEMCOBOND 5ODS-H

U-24 �(3�GI	(Antidepressant drugs) CHEMCOSORB 5ODS-UH B-19 z�jU�]2 CHEMCOBOND 5ODS-W 

U-25 t����C60, C70 (Fullerenes) CHEMCOSORB 5ODS-UH B-20 � ?<��( Organic acid derivatives ) CHEMCOBOND 5ODS-H 

U-26 mX�Ufk(Nucleotides) CHEMCOSORB 5C8-U B-21 � ? CHEMCOSORB 5C8-U 

No. Pv�Z�_�� �)V�| No. Pv�Z�_�� �)V�|

1 !$�re{�(Water-soluble vitamins) CHEMCOSORB 7ODS-H 26 ^gV��(Saccharin) CHEMCOSORB I-10C18

2 !$�re{�(Water-soluble vitamins) CHEMCOSORB 5ODS-H 27 ^�f�?(Salicylic acid) CHEMCOSORB I-10C18

3 !$�re{�(Water-soluble vitamins) CHEMCOSORB 7ODS-H 28 甘味料(Sweeteners) CHEMCOSORB I-10C18

4 re{�C<��(Vitamin C derivatives) CHEMCOSORB 7-SAX 29 Pbf�\��/\��(Acetyl choline / choline) CHEMCOSORB 300-7C18 L

5 5$�re{�(Oil-soluble vitamin) CHEMCOSORB 5ODS-H 30 Vh\��P{�(Catecholamines) CHEMCOSORB 5ODS-H

6 re{�B12(Vitamin B12) CHEMCOSORB 7-SCX 31 Vh\��P{�(Catecholamines) CHEMCOSORB 5ODS-H

7 re{�E/~rWn�(Vitamin E / Ubiquinone) CHEMCOSORB 5ODS-H 32 Vh\��P{�(Catecholamines) CHEMCOSORB 5ODS-H

8 re{�K1.k2(Vitamin K1, K2) CHEMCOSORB 7C8 33 Vh\��P{�(Catecholamines) CHEMCOSORB 7ODS-H

9 P�s_��(Ampicillin) CHEMCOSORB 7ODS-H 34 Vh\��P{�KR�k��P{�(Catecholamines/Indoleamines) CHEMCOSORB 5ODS-H

10 X��|tSl\��(Chloramphenicol) CHEMCOSORB I-10C18 36 i`e�a=2�(Digitalis glycosides) CHEMCOSORB I-10C18

11 ��9��(Drug for flue) CHEMCOSORB 10-ODS-L 37 Taj�[�(Estrogens) CHEMCOSORB 7ODS-H

12 \VR�(Cocaine mix) CHEMCOSORB I-10C18 38 脂肪酸(Free fatty acid) CHEMCOSORB 80-7C18

13 }�Vvjv��(Mercaptopurine) CHEMCOSORB 7ODS-H 39 b�jl�(Serotonin) CHEMCOSORB 7ODS-H

14 & ��L>?(Acetic acid in inorganic salts) CHEMCOSORB 7ODS-H 40 血小板活性因子(Platelet activating factor) CHEMCOSORB 3ODS-H

15 w�dj�Pd��(Benzotriazole) CHEMCOSORB 5ODS-H 41 v�aeY��`�(Prostaglandins) CHEMCOSORB 5ODS-H

16 `X��tSn��<��(Dichloro-phenol derivatives) CHEMCOSORB 7CN(R) 42 �,�-j�vjtO�(D,L-Tryptophan) CHEMCOSORB 5ODS-H

17 食品添加物(Food additives) CHEMCOSORB 5ODS-UH 43 8C�%
!4(Aromatic hydrocarbons) CHEMCOSORB 5ODS-H

18 Y�f��f�(Glycyrrhizin)
DCHEMCOSORB 5ODS-H 44 8C�%
!4(Aromatic Hydrocarbons) CHEMCOSORB 5ODS-H

ECHEMCOSORB 5ODS-UH 45 多環芳香族炭化水素(Poly aromatic hydrocarbons) CHEMCOSORB 5ODS-H

19 qk�W_w�dtSn�(Hydroxybenzophenones) CHEMCOSORB 5ODS-UH 46 te�?(Phthalic Acid) CHEMCOSORB 7SAX

20 有機酸(Organic acids) CHEMCOSORB 7ODS-L

47 te�?(Phthalic Acid) CHEMCOSORB 7SAX

21 p�qk�W_��C?Tah�(p-Hydroxy benzonic acid ester) CHEMCOSORB 5ODS-H 48 te�?Tah�(Phthalic esters) CHEMCOSORB 7C8

22 o�}jW_��C?Tah�(p-Methoxy benzonic acid ester) CHEMCOSORB 5ODS-UH

23 p�w�A7	(Paraben preservatives) CHEMCOSORB 5ODS-H

24 A7	(Presevatives) CHEMCOSORB I-10C18

25 tSn��B
�'(Phenolic compounds) CHEMCOSORB 5ODS-H

HPLCPv�Z�_���Index
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U-2 ���������(An(pyrine deriva(ves)

CHEMCOSORB 5CN-U 4.6φX250mm 

Hexane/EtOH(90:10), 2.0mL/min, ambient, UV 260nm

1.Isopropylan(pyrine, 2.4-Aminoan(pyrine, 3.An(pyrine

4.4-Formylaminoan(pyrine

U-1 ����������(Nitroaniline isomers)

CHEMCOSORB 5Si-U 4.6φX150mm 

n-Hexane/ IPA (90:10), 2.0mL/min, ambient, UV 254nm 

1.o-Nitroaniline 2.m-Nitroaniline 3.p-Nitroaniline

1 2

3

� � �� � �� �� 	� 
�

1

2

3

4

U-4 �������������� (Dichloronitrobenzene isomers)

CHEMCOSORB 5NH2-U 4.6φX150mm
Hexane 100%, 2.0mL/min, ambient, UV 254nm

1.3,4-Dichloronitrobenzene, 2.2,5-Dichloronitrobenzene
3.2,4-Dichloronitrobenzene, 4.2,6-Dichloronitrobenzene 
5.2,3-Dichloronitrobenzene

U-3 �������(Clofibrate)

CHEMCOSORB 5CN-U 4.6φX250mm 
Hexane/IPA/Acetic anhydride (1970:30:1) 
2.5mL/min, ambient, UV 275nm 

1.Clofibrate 2.p-Chlorophenol (as I.S) 
3.p-Ethoxyphenol (as I.S.)

� � �� �� ��

1

2

3

� � �� ��

1

2

3

4

5
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U-6 �������(Phthalic acid isomers)

CHEMCOSORB 5ODS-UH 4.6φX150mm

0.1%H3PO4/CH3OH(60:40), 1.0mL/min, 40℃
UV 254nm

1.Phthalic acid 2.Terephthalic acid 3.Isophthalic acid

U-5 	��(Cold medicine)

CHEMCOSORB 5ODS-UH 4.6φX150mm

50mM KH2PO4[pH 2.5/H3PO4]/CH3CN (76:24)

1.0mL/min, 40℃, UV 280nm

1.Potassium guaiacol-4-sulfonate 2.p-Acetamidophenol 3.Caffeine 

4.d-Chlorpheniramine maleate 5.Salicylamide 6.Acetyisalicylic acid 

7.Phenace\n 8.Buce\n

� � ��

1

2

3

U-9 �������(Metal complex compounds)

CHEMCOSORB 5ODS-UH 4.6φX150mm

CH3OH/20mM Phosphate buffer(pH 7.6) =60/40 (v/v) 

1.0mL/min, 30℃, UV 254nm

1.Acetyl acetone, 2.Phenol, 3.N-Benzoyl-N-phenylhydroxylamine 

4.8-Quinolinol, 5.Benzene

U-7 ����
���� (Polyaromatic hydrocarbons)

CHEMCOSORB 5ODS-UH 4.6φX250mm CH3CN/H2O(76:24)

1.8mL/min, 40℃, UV @ 254nm

1.Naphthalene 2.Acenaphthylene 3.Fluorene 4.Acenaphthene 5.Phenanthrene 

6.Anthracene 7.Fluoranthene 8.Pyrene 9.Chrysene 10.Benz(a)anthracene 

11.Benzo(b)fluoranthene 12.Benzo(k)fluoranthene 13.Benzo(a)pyrene 

14.Dibenz(a,h)anthracene, 15. Indeo(1,2,3,c,d)pyrene, 16. Benzo(g,h,i)peylene

� �� �� �� ��

1

2

3

4

5

6

7

8

9

10

11

14

15

16

� � �� ��

1

2

3 4 5



8

U-11 ���	(Analgesic)

CHEMCOSORB 5ODS-UH 4.6φX150mm 

CH3CN / H2O (50:50) incl. 0.1%CH3COOH 

1.0mL/min, ambient, UV 230nm

1.L-Menthol, 2.Indomethacin

U-10 
����(Anticoagulants)

CHEMCOSORB 5ODS-UH 4.6φX150mm 

H2O/CH3CN/H3PO4=80/20/0.1(v/v/v) 

1.5mL/min, 40℃, UV 280nm

1.Lutin, 2.Benzoic acid(I.S.), 3.Coumarin

� � �� �� ��

2

3

� � �� �� ��

2

1

U-13 ���������(Barbiturates)

CHEMCOSORB 5ODS-UH 4.6φX150mm 

CH3OH/H2O(49:51)

1.0mL/min, 40℃, UV 220nm

1.Barbital, 2.Allobarbital, 3.Aprobarbital, 4.Butabarbital 

5.butarbital, 6.Hexobarbital, 7.Pentobarbital, 8.Secobarbital

U-12 ��������(Xanthine deriva[ves)

CHEMCOSORB 5ODS-UH 4.6φX150mm

25mM KH2PO4-H3PO4 (pH 4.4)/CH3CN =88/12(v/v) 1.0mL/min, 

40℃, UV 254nm

1.Theobromin, 2.Theophylline, 3.Caffeine 

4.8-Chlorotheophylline

� � �� ��

2
3

4

1

� � �� �� ��

1

2
3 4

5
6

7 8
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U-15 ���������(An)pyrine deriva)ves)

CHEMCOSORB 5DPh-U 4.6φX150mm
25mM KH2PO4[pH 4.6/H3PO4]/CH3CN (92:8) 
2.0mL/min, 40℃, UV 260nm

1.Sulpyrine, 2.4-Formyl aminoan)pyrine 
3.4-Acetyl aminoan)pyrine, 4.4-Aminoan)pyrine

U-14 �����������������
(Caffeine, phenol standard samples )

CHEMCOSORB 5ODS-UH 4.6φX150mm 
CH3OH/H2O(65:35), 1.0mL/min 40℃, UV 254nm

1.Uracil 2.Caffeine 3.Phenol 4.Methyl benzoate 5.Benzene 
6.N,N-Dimethylaniline 7.3-Phenylacetylacetone 8.Toluene

� 
 �� �


1

2

3

4

5

6

7
8

� 
 �� �
 	�

1 2

3

4

U-17 ������(Purine deriva)ves)

CHEMCOSORB 5ODS-UH 4.6φX250mm
6mM KH2PO4+4mM Na2HPO4 [pH6.64]/ CH3OH(90:10) incl.5mM 
Tetra-n-butylammonium bromide
1.0mL/min, 40℃, UV 254nm

1.Hypoxanthine 2.Allopurinol 3.Xanthine 4.Uric acid

U-16 ����������(Tetracycline derivatives)

CHEMCOSORB 5DPh-U 4.6φX150mm
50mM KH2PO4[pH 2.9/H3PO4]/CH3CN (87:13) 
1.5mL/min, 40℃, UV 254nm

1.Oxytetracycline hydrochloride 2.Minocycline hydrochloride 
3.Tetracycline hydrochroride

� 
 ��

1

2

3

� 
 �� �


1

2

3

4
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U-19 ������(An)convulsants)

CHEMCOSORB 5C8-U 4.6φX150mm
25mM NH4H2PO4[pH4.4/H3PO4]/CH3CN (78:22) 
2.0mL/min, 40℃, UV 210nm

1.Primidone 2.Trimethadione 3.Sul)ame 4.Phenobarbital 5.Metharbital 
6.Phenace)n(asI.S.) 7.Carbamazepin 8.Phenytoin

U-18 	
��(Organic acids)

CHEMCOSORB 5C8-U 4.6φX150mm
5mM NH4H2PO4(pH 2.5/H3PO4)
0.8mL/min, 25℃, UV @ 210nm

1.Tartaric acid 2.Malic acid 3.Lac)c acid 4.Citric acid 
5.Maleic acid 6.Succinic acid 7.Fumaric acid

� � �� �� �� ��

1 2

3

4

5 6

7

� � �� �� �� ��

1

2

3

4

5

6 7 8

U-21 �������(Metal complex compounds)

CHEMCOSORB 5C8-U 4.6φX150mm
CH3OH/(2.9mM KH2PO4+17.1mM K2HPO4:pH 7.6)(60:40) 
1.0mL/min, 30℃, UV @ 254nm

1.Acetyl acetone 2.Phenol 3.N-Benzoyl-N- phenylhydroxylamine 
4.8-Quinolinol 5.Benzene

U-20 �����(Anesthe)cs)

CHEMCOSORB 5C8-U 4.6φX150mm
50mM KH2PO4[pH 2.8/H3PO4]/CH3CN (74:26) 
2.0mL/min, 40℃, UV 220nm

1.Procaine hydrochloride 2.Lidocaine 3.Tetracaine hydrochloride 
4.Dibucaine hydrochloride

� � �� �� ��

1
2

3

4

� � �� ��

1

2

3
4

5
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U-23 ��
���(An)arrhythmic drug)

CHEMCOSORB 5C8-U 4.6φX150mm
25mM KH2PO4[pH 3.0/H3PO4]/CH3CN (90:10) 
1.0mL/min, 40℃, UV 280nm

1.Procainamide 2.N-Acetyl procainamide 
3.N-Propionyl procainamide

U-22 ��
��� ( ���������, An)arrhythmic drug )

CHEMCOSORB 5C8-U 4.6φX150mm
50mM KH2PO4[pH 2.8/H3PO4]/CH3CN (84:16) 
1.0mL/min, 40℃, UV 254nm

1.Cinchonidine 2.Quinidine 3.Quinine(I.S.)

1

2

3

1

2

3

� � � � � � � �

U-25 �����C60, C70 (Fullerenes)

CHEMCOSORB 5ODS-UH 4.6φX150mm 
C6H6CH3/CH3CN(60:40)
4.5mL/min, ambient, UV @ 285nm

1.Fullerene C60 2.Fullerene C70

U-24 ��	����(An)depressant drugs)

CHEMCOSORB 5ODS-UH 4.6φX150mm 
25mM KH2PO4[pH 3.5/H3PO4]/CH3CN (73:27) 
1.5mL/min,40℃, UV 214nm

1.Desipramine hydrochloride 2.Imipramine hydrochloride 
3.Nortriptyline hydrochloride 4.Amitriptyline hydrochloride 
5.Carpipramine hydrochloride

� � �� ��

1
2 3 4

5

� � ��

1

2
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U-27 �"� %�%�#!%
���
(Aminobenzene sulfonic acid isomers)

CHEMCOSORB 5ODS-UH 4.6φX250mm
50mM KH2PO4[pH 3.0/H3PO4]/CH3OH (93:7) 
0.8mL/min, ambient, UV 254nm
1.p-Aminobenzene sulfonic acid, 2.m-Aminobenzene sulfonic acid 
3.o-Aminobenzene sulfonic acid

U-26 ��$���(NucleoXdes)

CHEMCOSORB 5C8-U 4.6φX250mm 
0.1M NH4H2PO4(pH 3.7/H3PO4) 
1.5mL/min, 40℃, UV 254nm

1.ATP, 2.ADP, 3.IMP, 4.AMP, 5.Hypoxannthine, 6.Inosine

� � � �

1

2

3

4

5
6

� � � �

1
2

3

U-29  %�����%	��(�����)  
(Benzodiazepine derivaXves)

CHEMCOSORB 5ODS-UH 4.6φX150mm
50mM KH2PO4[pH 4.0/H3PO4]/CH3CN (66:34) 
1.5mL/min, 40℃, UV 254nm

1.Nitrazepam 2.Triazolam 3.Flunitrazepam 4.Nimetazepam

U-28 ������$���(Deoxynucleosides)

CHEMCOSORB 5ODS-UH 4.6φX150mm 
20mM KH2PO4[pH 4.0/H3PO4]/CH3OH (85:15) 
1.0mL/min, 40℃, UV 254nm

1.2'-Deoxycytidine, 2.2'-Deoxyguanosine, 3.2'-Deoxythymidine 
4.2'-Deoxyadenosine

� � �� ��

1

2

3
4

� � �

1

2

3

4
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U-31 ����(Astringent)

CHEMCOSORB 5ODS-UH 4.6φX150mm 

CH3OH/50mM NaH2PO4(pH 2.1/H3PO4) 

1.2mL/min, 50℃, UV @ 280nm

1.Baicalin 2.Baicalein 3.Wogonin

U-30 ��������
��(����	)  

 (Benzodiazepine derivaSves)

CHEMCOSORB 5ODS-UH 4.6φX150mm

(35mM KH2PO4+15mM Na2HPO4)[pH 6.47] /CH3CN(60:40) 

2.0mL/min, 50℃, UV @ 280nm

1.Oxazepam, 2.Chlordiazepaxide, 3.Tofisopam

4.Diazepam, 5.Cloxazolam

� �� � ��

1

2

3

� � �� ��

1

2

3

4

5
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B-3 �����(Vitamines)
CHEMCOBOND 5ODS-H 4.6φX150mm
5mM Hexanesulfonatesodium+0.1% H3PO4/CH3CN
=91:9 (v/v), 1.5mL/min, 40℃, UV @ 210nm
1.NicoSnic acid, 2.NicoSnamide, 3.Pantothenic acid calcium salt 
4.Pyridoxine hydrochloride, 5.Flavin mononucleoSde
6.Thiamine hydrochloride, 7.Cafeine, 8.Folic acid
9.Riboflavin

B-2 �����	(AnSarrhythmic drug)

CHEMCOBOND 5ODS-H 4.6φX150mm 
20mM KH2PO4/CH3CN(90:10) 
1.0mL/min, 40℃, UV @ 280nm

1.Procainamide 2.N-Acetyl Procainamide

� � � � ��

1

2

3
4

5

6

7

8

9

� � � � � �

1

2

1

2

STANDARD C18 CHEMCOBOND 5-ODS-H

B-6 �����	(AnSconvulsants)

CHEMCOBOND 5ODS-H 4.6φX150mm 
50mM KH2PO4(pH 4.4)/CH3CN(71:29) 
1.5mL/min, ambient, UV 210nm

1.Primidone, 2.Carbamazepine, 3.Hexobarbital, 4.Phenytoin

B-4 �����
��(Xanthine derivaSves)

CHEMCOBOND 5ODS-H 4.6φX150mm 
25mM KH2PO4/CH3CN(90:10) 
1.5mL/min, ambient, UV 254nm

1.Theobromine, 2.Theophylline, 3.Caffeine, 4.8-Chlorotheophylline

� � � �

1

2

3 4

� � � �

1

2
3

4
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B-8 ����������(Nucleosides)

CHEMCOBOND 5ODS-H 4.6φX250mm 
(22.5mM KH2PO4+2.5mM Na2HPO4) [pH5.91]/CH3OH(91:9)
1.0mL/min, 40℃, UV 260nm

1.Cytosine 2.Cytidine 3.Guanine 4.Uridine 5.Thymine 6.Guanosine 
7.Adenine 8.Thymidine 9.Adenosine

B-7 ��
��(AnestheYcs)

CHEMCOBOND 5ODS-H 4.6φX150mm
20mM KH2PO4(pH 3.9/H3PO4)/CH3CN (85:15) 
1.5mL/min, ambient, UV 220nm

1.Procaine 2.Benzocain 3.Lidocaine

� � ��

1

2

3

� � �� �� �

1

2
3

4

5 6

7

8

9

B-10 ���� �	(Barbiturates)

CHEMCOBOND 5ODS-H 4.6φX150mm CH3OH/H2O(48:52)
1.0mL/min, 40℃, UV 220nm

1.Barbital 2.Allobarbital 3.Phenobarbital 4.Aprobarbital 
5.Butabarbital 6.Hexobarbital 7.Pentobarbital 8.Secobarbital

B-9 ��������	(Tetracyclines)

CHEMCOBOND 5ODS-H 4.6φX150mm
50mM KH2PO4[pH 2.9/H3PO4]/CH3CN (85:15) 
1.5mL/min, 40℃, UV 254nm

1.Oxytetracycline hydrochloride 2.Minocycline hydrochloride 
3.Tetracycline hydrochloride

� � ��

1

2 3

� � �� �� �

1

2 3

4
5 6 7 8
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B-12 �����(�!*�(�)� )    (An*arrhythmic drug)

CHEMCOBOND 5ODS-H 4.6φX250mm
50mM KH2PO4[pH 2.8/H3PO4]/CH3CN (83:17) 
1.0mL/min, 40℃, UV 254nm

1.Cinchonidine 2.Quinidine 3.Quinine(I.S.)

B-11 �	�����(An*depressant drugs)

CHEMCOBOND 5ODS-H 4.6φX150mm
25mM KH2PO4[pH 3.5/H3PO4]/CH3CN (73:27) 
1.5mL/min, 40℃, UV 214nm
1.Desipramine hydrochloride 2.Imipramine hydrochloride 
3.Nortriptyline hydrochloride 4.Amitriptyline hydrochloride 
5.Carpipramine hydrochloride

� �� �� ��

1
2 3 4

5

� � ��

1

2
3

� � ��

1 2

3

B-14 �&"#*�*�($*�
��
(Aminobenzene sulfonic acid isomers)

CHEMCOBOND 5ODS-H 4.6φX250mm
50mM KH2PO4[pH 3.0/H3PO4]/CH3OH (93:7) 
1.0mL/min, ambient, UV 254nm

1.p-Aminobenzene sulfonic acid 2.m-Aminobenzene sulfonic acid 
3.o-Aminobenzene sulfonic acid

B-13 ����'%��(Deoxyribonucleic acids)

CHEMCOBOND 5ODS-H 4.6φX150mm
20mM KH2PO4[pH 4.0/H3PO4]/CH3OH (85:15) 
1.0mL/min, 40℃, UV 254nm

1.2'-Deoxycy*dine 2.2'-Deoxyguanosine 3.2'-Deoxythymidine 
4.2'-Deoxyadenosine

� � ��

1
2

3

4
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B-16 �����������(�
���) (Benzodiazepine)

CHEMCOBOND 5ODS-H 4.6φX150mm
(35mM KH2PO4+15mM Na2HPO4)[pH 6.47]/CH3CN(60:40)
2.0mL/min, 40℃, UV 254nm

1.Oxazepam 2.Chlordiazepoxide 3.Tofisopam 4.Diazepam 
5.Cloxazolam

B-15 ����������� (�	���) (Benzodiazepine)

CHEMCOBOND 5ODS-H 4.6φX250mm
50mM KH2PO4[pH 4.0/H3PO4]/CH3CN (65:35) 
1.5mL/min, 40℃, UV 254nm

1.Nitrazepam 2.Triazolam 3.Flunitrazepam 4.Nimetazepam

� � �� �� ��

1

2

3

4

� � �� ��

1

2

3

4

5

B-18 �����(Anticoagulants)

CHEMCOBOND 5ODS-H 4.6φX150mm 
H2O/CH3CN/H3PO4(80:20:0.1) 
2.0mL/min 40℃, UV 280nm

1.Rutin 2.Benzoic acid(I.S.) 3.Coumarin

B-17 ��(Fa]y acids)

CHEMCOBOND 5ODS-H 4.6φX150mm 
CH3CN/H2O(95:5)
1.0mL/min, 40℃, Refrac`ve Index

1.Myris`c acid 2.Linolic acid 3.Palmi`c acid 4.Stearic acid

� � �� ��

1
2 3

4

� � �� ��

1

2

3
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B-20 ������( Organic acid deriva1ves ) 

CHEMCOBOND 5ODS-H, 1.0φX150mm 

CH3CN / Water = 3 / 7 (v/v)

50 μL/min , 40℃, UV 244 nm
1. Pyruvic acid deriva1ve, 2. By-product,

3. Lac1c acid deriva1ve, 4. 3-Hydroxybutylic acid deriva1ve

5. Ace1c acid deriva1ve

B-19 ������ (Malto-oligo saccharides)

CHEMCOBOND 5ODS-W, 4.6φX250mm 

Water 100%, 1.0mL/min , 40℃, RI

1. Maltotriose, 2. Maltotetraose, 3. Maltopentaose, 4. 

Maltohexaose, 5. Maltoheptaose

� � 	� 	�

1
2

3

4

5

� � 	� 	� 
�

1

2

3

4
5

B-21 ��� ( Organic acid )

CHEMCOSORB C8-U, 1.0φX150mm 

20 mM H3PO4- NaH2PO4 (pH 2.2) 

25 μL/min, UV 210 nm

1. Formic acid, 2. Malonic acid, 3. Lac1c acid, 4. Ace1c acid

5. Nico1nic acid, 6. Citric acid,. 7. Succinic acid, 8. Fumaric acid

� � 	� 	� 
�

1

2

3

4
5

6

7

8
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2. �������(Water-soluble vitamins)

CHEMCOSORB 5ODS-H 4.6φX150mm Methanol/H2O/Acetic 
Acid(25:74:1) incl.0.1% Sod. Hexanesulfonate
0.8mL/min, R.T.
1 UVD 254nm 0.5 O.D. 2 UVD 280nm 0.5 O.D.

1.Nicotinamide, 2.VB6, 3.Anhydrous Caffeine, 4.VB2, 5.VB1

1. �������(Water-soluble vitamins)

CHEMCOSORB 7ODS-H 4.6φX250mm CH3CN/2%AcOH(6:94)incl 
0.1%Sod.Pentane sulfonate 
2.0mL/min, R.T., UV 280nm

1.NicoZnamide 2.VB6 3.VB1 4.Folic acid 5.VB2

� 	� 
� ��

1

2

3

4

5

1

2

3

4

5

1

2

3

4
5

� � �� ��

1 2

3

4

4.����C���(Vitamin C derivatives)

CHEMCOSORB 7-SAX 4.6φX150mm
CH3OH/0.1N KH2PO4(5:95)[pH 3.0]
1.0mL/min, R.T., UVD 254nm 0.1 O.D.

1.L-Ascorbic acid 2.L-Ascorbic acid,monophosphate
3.L- Ascorbic acid diphosphate 4.Unknown

3. �������(Water-soluble vitamins)

CHEMCOSORB 7ODS-H 4.6φX250mm CH3CN/0.1%CH2ClCOOH(15:85) 
incl. 0.1%Sodium hexanesulfonate(pH 3.0), 0.8mL/min, R.T.

1 UVD 254nm 0.2 O.D.
2 UVD 280nm 0.2 O.D. 1.NicoZnamide 2.VB6 3.Caffeine 4.VB1

1

2

3

4

1

2

3

4

UV 254 nm UV 280 nm
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� � ��

1

2

3

4

6.
��B12(Vitamin B12)

CHEMCOSORB 7-SCX 4.6φX150mm CH3CN/5mM NaH2PO4(30:70) 
1.5mL/min, R.T.. UVD 361nm

1. 2. VB1-6, 3. 4.VB12

5. ���
��(Oil-soluble vitamin)

CHEMCOSORB 5ODS-H 4.6φX150mm MeOH/H2O(95:5)
1.0mL/min, R.T., UVD 254nm

1.VA 2.VA Acetate 3.VD3 4.VE 5.VE Acetate

� � �� ��

1
2

3

4

5

8.
��K1.K2(Vitamin K1, K2)

CHEMCOSORB 7C8 4.6φX150mm 
EtOH/H2O(96:4), 1.0mL/min, R.T., UVD 254nm

1.VK1 2.VK2

7.
�� E/�
�	(Vitamin E / Ubiquinone)

CHEMCOSORB 5ODS-H 4.6φX150mm
EtOH/MeOH(7:3) 50mM-NaClO4 0.1%-CH3COOH 
1.0mL/min, R.T., ECD, 10nA(0.7V)

1.Vitamin E 2.Ubiquinone

1 2

� � �� ��

1

2
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10. ����������(Chloramphenicol)

CHEMCOSORB I-10C18 4.0φX 300mm 
MeOH/H2O(4:6), 1.5mL/min, R.T., UVD

1.Thiamphenicol 2.Chloramphenicol

9. ������(Ampicillin)

CHEMCOSORB 7ODS-H 4.6φX150mm 
CH3CN/H2O(10:90) incl. 0.1% LiClO4 0.1% Triethylamine
2.0mL/min, R.T., UVD 220nm�0.2

1.Ampicillin 2.Azthreonam

� �� �� 	�

1

2

� 
 ��

1

2

12. ���(Cocaine mix)

CHEMCOSORB I-10C18 4.0φ X 300mm 
CH3CN/KH2PO4 Buffer(pH 2.7)(17:83) 
2.0mL/min, R.T., UVD

1.Renzoylecgonine 2.Cocaine 3.Ecgonine

11. �����(Drug for flue)

CHEMCOSORB 10-ODS-L 4.6φX250mm 
MeOH/0.02M-H3PO4(30:70), 1.5mL/min, R.T., UVD 254nm

1.Acetaminophen 2.Salicylamide 3.Caffeine 4.Acetylsalicylic Acid

� 
 �� �
 ��

1

2
3

4

� 
 �� �


1
2

3
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14. ������	(Acetic acid in inorganic salts)

CHEMCOSORB 7ODS-H 4.6φX250mm 0.1% H3PO4(pH 2)
1.0mL/min, R.T., UVD 210nm � 0.04 O.D.

1. 20ppm Acetic Acid

13. ��������(Mercaptopurine)

CHEMCOSORB 7ODS-H 4.6φX150mm 
CH3CN/H2O(2:98)incl.1.0%CH3COOH 0.1%Sod.Octane Sulfonate
1.5mL/min, R.T., UVD 313nm�0.16 O.D.

1. 6-Mercaptopurine


  �
 �

1


  �
 �

1

16. ������� ���� (Dichloro-phenol derivatives)

CHEMCOSORB 7CN(R) 4.6φX250mm 
Cyclohexane/Dioxane(95:5)
2.0mL/min, R.T., UVD 254nm � 0.08 O.D.

15. ������� �(Benzotriazole)

CHEMCOSORB 5ODS-H 4.6φX150mm 
MeOH/H2O(95:5)
1.0mL/min, R.T., UVD 280nm

1. Benzotriazole


  �
 � �


1

1
2

3

4
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18. �������(Glycyrrhizin)

� CHEMCOSORB 5ODS-H, 4.6φ X150mm
� CHEMCOSORB 5ODS-UH, 4.6φ X150mm

CH3CN/2%AcOH(35:65)
1.0mL/min, R.T., UVD 258nm

17. �����(Food addiRves)

CHEMCOSORB 5ODS-UH 4.6φX150mm 
MeOH/H2O(55:45) incl. 2.5mM AcONa, 10mMAcOH 
0.7mL/min, R.T., UVD 225nm

1.Benzoic acid, 2.Sorbic acid

	  
	 
 �	 	  
	 
 �	

� �

	  
	 
 �	

1

2

	 
	 �	 �	

1
2

3

4

20. ���(Organic acids)

CHEMCOSORB 7ODS-L 4.6φX150mm 
10mM(NH4)3HPO4/CH3OH(95:5)[pH 2.0] 
1.0mL/min, R.T., UVD 220nm

1.dl-Malic acid 2.Maleic acid 3.Fumaric acid 4.Crotonic acid

19. ������������(Hydroxybenzophenones)

CHEMCOSORB 5ODS-UH 4.6φX150mm 
CH3CN/H2O(6:4)
0.7mL/min, R.T., UVD 254nm 

1.2,4-Dihydroxybenzophenone
2.2-hydroxy-4- methoxybenzophenone

	  
	 
 �	

1

�
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� � 	� 	� 
�

1

2

3

4

5

3’
4’

22.��������������� 
(p-Methoxy benzonic acid ester)

CHEMCOSORB 5ODS-UH 4.6φX125mm 
CH3OH/CH3COOH/H2O(80:0.1:20) 
1.0mL/min, R.T., UVD 254nm  0.5 O.D.

21. ���������������
 (p-Hydroxy benzonic acid ester)

CHEMCOSORB 5ODS-H 4.6φX150mm 
MeOH/H2O(47:33) incl. 2.5mM AcONa, 10mM AcOH 
0.7mL/min, R.T., UVD 254nm

1.ethyl 2.iso-propyl 3.n-propyl 4.iso-butyl 5.n-butyl

� 	� 
� ��

1

2 3

4

5

24. ���(Presevatives)

CHEMCOSORB I-10C18, 4.0φX300mm
MeOH/H2O(60:40)
2.0mL/min, R.T., UVD

1.Methyl Paraben 2.Ethyl Paraben 3.Propyl Paraben 
4.Buthyl Paraben

23. �������(Paraben preservaYves)

CHEMCOSORB 5ODS-H 4.6φX150mm 
MeOH/H2O(60:40)
1.0mL/min, R.T., UVD 254nm

1.Me-Paraben 2.Et-Paraben 3.Pro-Paraben

1

2

3

� � 	� 	�

1
2

3

4
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26. �����(Saccharin)

CHEMCOSORB I-10C18 4.0φX300mm 
MeOH/H2O/AcOH(30:70:0.5) 
2.0mL/min, R.T., UVD

1.Saccharine 2.Theophylline

25. ��������(Phenolic compounds)

CHEMCOSORB 5ODS-H 4.6φX150mm 
CH3CN/H2O(75:25)
1.0mL/min, R.T., UVD 254nm � 0.5 O.D.

	 � 
	

1

2

3

1 2

28. ���(Sweeteners)

CHEMCOSORB I-10C18 4.0φX300mm 
CH3CN/KH2PO4Buffer(10:90) 
2.0mL/min, R.T., UVD

1.Sodium Saccharin 2.Aspartame

27. �����(Salicylic acid)

CHEMCOSORB I-10C18 4.0φX300mm 
MeOH/H2O/AcOH(18:78:4) 
3.0mL/min, R.T., UVD

1.GenZsic Acid 2.Salicyluric Acid 3.Salicylic Acid

	 � 
	 
�

1
2

3
1

2

	 � 
	 
�
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30. �
�����(Catecholamines)
CHEMCOSORB 5ODS-H 4.6φX250mm 
0.1M-KH2PO4 incl. 1% THF [pH 4.2] 
1.0mL/min, R.T., ECD, 700mV

1.NE, 2.E, 3.DHBA (I.S.), 4.D, 5.5-HT

29. ��	���/���(Acetyl choline / choline)

CHEMCOSORB 300-7C18 L 4.6φX150mm 
0.01M-Sod.Acetate[pH 5.0 with 0.2M-Citric Acid]  incl. 20 mg/L of 
Sod. Octane Sulfonate and 1.2mM/L of TMA,
0.8mL/min, 40℃, ECD with Pla\num Electrode
Post column reac\on; immobilized enzyme column, φ4x10⦆ 
0.2M-Phos Buffer (pH 8.5), 1.CH 2.EHC 3.ACH

1

2

3 4

5

32. �
�����(Catecholamines)
CHEMCOSORB 5ODS-H 4.6φX150mm 
H2O/CH3OH(9:1)(incl. 10mM-18-Crown ether) [pH 2.4] 
1.0mL/min, R.T., UV-220

1.AD 2.DOPA 3.NA 4.OP 5.NM 6.DA

31. �
�����(Catecholamines)
CHEMCOSORB 5ODS-H 5.0φX150mm 
0.15M-Mono-chloro Ace\c Acid(incl.SOS 40�/L) [pH 3.0] 
1.5mL/min, R.T., ECD,700mV

1.NE 2.L-DOPA 3.EPI 4.DHBA(I.S.) 5.DA

� � �� �� �� ��

1

2
3

4

5

1

2

3

4
5

6



27

34. �����	���
����	�� 
(Catecholamines/Indoleamines)

CHEMCOSORB 5ODS-H 4.6φX250mm
90% 0.1M Citric buffer[pH3.4] 10% MeOH 0.5mM I.P.R. 
0.8mL/min, ECD
1.DOPA, 2.NE, 3.EPI, 4.DHBA, 5.5-HTP, 6.DA, 7.DOPAC, 8.ISO
9.5-HT, 10.5-HIAA, 11.HVA

33. �����	��(Catecholamines)

CHEMCOSORB 7ODS-H 4.6φX250mm
80% 0.1M Phasphate buffer[pH3.1] 15% CH3OH 40mgLiCl 5%CH3CN
1.0mL/min, R.T., ECD

1.VMA 2.VLA 3.HVA

1

2

3

� � �� ��

1

2

3

4
5
6 7

8

9
10

11

37. �����(Estrogens)

CHEMCOSORB 7ODS-H 4.6φX250mm
0.1M Phosphate buffer[pH 3.1]/CH3CN(60:40) incl.40mgLiCl
2.0mL/min, ECD

1.Estriol 2.Estradiol 3.Eestron

36. ��������(Digitalis glycosides)

CHEMCOSORB I-10C18 4.0φX300mm 
CH3CN/H2O(38:62)
1.5mL/min, R.T., UVD

1.Solvent 2.Digoxin 3.Gitoxigen 4.Digitoxin

� � ��

1

2

3

4

� � �� �� ��

1

2

3
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39. �����(Serotonin)

CHEMCOSORB 7ODS-H 4.6φX250mm 

0.075M-Citrate Buffer/Acetic Acid[pH4.5]/MeOH/THF(77:12:10:1)

1.0mL/min, 0.7mL/min, R.T., ECD 800mV 16nA/f

1.5HT(5ng) 2.SHIAA(5ng) 3.HVA(5ng)

38. ��
(Free faTy acid)

CHEMCOSORB 80-7C18 4.6φX150mm 

MeOH/0.05M-NaH2PO4(90:10)[pH 2.0 with H3PO4] 

1.0mL/min, R.T., KNAUER RID

1.Lauric Acid(12.5μg) 2.Myris^c Acid(12.5μg) 3.Linoleic Acid(12.5μg) 

4.Palmi^c Acid(12.5μg) 5.Oleic Acid(12.5μg) 6.Elaidic Acid(12.5μg)

� �� � ��

1

2

3

4

5

6

1

2

3

1

2

3

1.0 mL/min 0.7 mL/min

41. ���������(Prostaglandins)

CHEMCOSORB 5ODS-H 4.6φX150mm 

A:MeOH/CH3CN/H2O/AcOH(35:25:45:0.01) 

B:MeOH/CH3CN(75:25)

0-6min 100% A, 6-12min 40% B, 12-30min 100% B

1.0mL/min, R.T. UVD

1.PCB2(Prostaglandin B2) 2.LTB4(Leukotriene B4)

40. 	������(Platelet ac^va^ng factor)

CHEMCOSORB 3ODS-H 4.6φX75mm

MeOH/0.1M NH3 aq.-0.1M CH3COONH4 [pH 6.0 by H3PO4] 

= 9 / 1 (v/v)

1.0mL/min, R.T., UVD 210nm

1

2

� � �� ��
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43. �	�����(Aroma+c hydrocarbons)

CHEMCOSORB 5ODS-H 4.6φX200mm 
CH3CN/H2O(70:30)
2.0mL/min, R.T., Fluoro D

1.Anthracene 2.Pyrene 3.Benz(a)anthracene 4.Benzo(e)pyrene 
5.Benzo(a)pyrene 6.Benbzo(g.h.i)perylene 7.Dibenz(a.h)anthracene

42. D,L-�������(D,L-Tryptophan)

CHEMCOSORB 5ODS-H 4.6φX150mm
0.008M L-phenylalamine 0.004M CuSO4�5H2O in 20% MeOH/H2O
0.8mL/min, R.T., UVD 280nm

1.D-Tryptophan 2.L-Tryptophan

1

2

1

2

3
4

5

6 7

45. ���	�����(Poly aromatic hydrocarbons)
CHEMCOSORB 5ODS-H 0.35mmI.D.X500mm
MeOH 100%, 1.0μL/min, 30℃, UVD 254nm 
1.Naphthalene 2.Acenaphthylene 3.Acenaphthene 4.Fluorene 
5.Phenanthrene 6.Anthracene 7.Fluorene 8.Pyrene 
9.Benzo(a)anthracene 10.Chrysene 11.Benzo(b)fluoranthene
12.Benzo(k)fluoranthene 13.Benzo(a)pyrene 14.Benzo(g.h.i)perylene
15.Dibenz(a.h) anthracene

44. �	�����(Aroma+c Hydrocarbons)

CHEMCOSORB 5ODS-H 4.6φX150mm 
CH3CN/H2O(70:30)
1.0mL/min, R.T., UVD 254nm

1.Benzene 2.Naphthalene 3.Diphenyl 4.Fluorene 5.Anthracene 
6.Pyrene


 � �
 �� �
 
 � 

1

2

3

4

5

6

1

2

3

4
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7
8

9
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13 1415
16
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47. �	��(Phthalic Acid)
CHEMCOSORB 7SAX 4.6φX250mm 
0.5M-Phos. Buffer[pH 5.0] incl. 10% MeOH 
1.0mL/min, R.T., UVD 254nm � 0.2 O.D.

1.o-Phthalic acid 2.p-Phthalic acid 3.m-Phthalic acid

46. �	��(Phthalic Acid)

CHEMCOSORB 7SAX 6.0φX250mm
0.05M-Phos. Buffer[pH 5.0] incl. 10% MeOH & 5% CH3CN 
2.0mL/min, R.T., UVD 254nm � 0.16 O.D.

1.Phtharide 2.Unknown 3.Unknown 4.O-Toluic Acid 5.Benzoic Acid 
6.Unknown 7.Phchalic Acid

1

2

3

4

5
6

7

1

2

3

48. �	����
�(Phthalic esters)

CHEMCOSORB 7C8 4.6φX250mm 
MeOH/H2O(70:30)
1.5mL/min, 30℃, UVD 254nm

1.Dimethyl Phthalate (DMP), 2.Diethyl Phthalate (DEP) 
3.Di-iso-propyl Phthalate(DPP), 4.Di-n-butyl Phthalate (DEP)

� � �� �� ��

1

2

3

4
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� ~/�¤

c? 60℃
� �·Ê�»�8

�ÿHPLCÐîê¼��	�

-÷ÿ�DU�»§«Æ.<sËðÒð0¼��

-øÿËðÐïU�»§«Æ0TÖïÐÕð¼d�
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QąćC18Ü÷ôÂ`100%Æ}�xÕs»ÒÅÇĈ
Aąć C18Ü÷ôÅ`100%}�xÕeº½EÅ�LS£³j@º½Ñª3�»Òo�Ç4µÆ�PÅ0%¹ÓÁ¯É»«��ÇC18ØùÞù/³`

100%Æ}�x�Â �»Ò½ÌÅÿØùÞù/Æ>�Êo�Ā�L³j@»ÒÃp�¹ÓÁ¯Éº½«U�ÂÇ`100%Æ}�xÆ�hEÅòüïÕ

�_»ÒÃªÜ÷ô��ÁÖ�Æ�7�Å8-»Ò`³�¦ºª�B�,ºÁÍ`100%Æ}�xÇ�7��ÉÂg�Â´Ä¯·Ã³�Lj@Æ�)Ã

�ÔÓÁ¯É»«ÿ�*Ā C18Ü÷ôÆ+<xÇt`Iÿ�bIĀÆØùÞù/³âøÜàùÅ�"º½¬M
hxÂ®Ò½Ìª�ÁÖ�Æ�7��Ç

t`IÆ©¯q1Å®Ñª·Æ]Äo�³ur»ÒÃ�°ÐÓÁ¯É»«

*ć`100%}�xsEÆ�ÁÖ��7��ÆÙõþã

N(QcÅÀ¯Áª

C18Ü÷ôÂÇ`100%Æ}�xÇÄÒÈµsºÄ¯ÿ5%��V^k6Õi"»ÒĀ·Ã³5Éº¯Â»³ª`100%Æ}�xÕs»Ò½ÌÅÇ�

�Æ]ÄØïúþæ³®ÑÉ»«

ýûÙéòØ�ÁÖ�Õs¯Òć`100%}�x³�7��Åg�ºÎ»¯«

ýØùÞù/=BÆ�¯ÿ��HnĀC18Ü÷ôÕs¯Ò«

ýC18ÏÑÍ¡¢Æz¯�ÁÖ�Õs¯Ò«

ýòþ÷þÛüéÞöçï�ÁÖ�ć`Ã�&IÆ©¯` /�ÂÛüéÞöçïº½Ü÷ôÕs¯Ò«

ýòþ÷þÛüðçéÜ÷ôćòþ÷þÛüéÞöçïÃ#]Æ�ZÕFÒ½ÌªØùÞù/ÃâøÜàùÃÆ�"��Å[I;�/Õ?

�º½Ü÷ôÕs¯Ò«�³yÐÓÁ¯É»«

QĆć�9v:<IÆ©¯Ü÷ôÅÀ¯ÁO°Á�¹¯«
AĆćÜ÷ôÆ:<IÕN(»ÒÅÇª�ÁÖ�/Wª+<xÆ�9v:<Iª�ÁÖK�ªÜ÷ôìþéÚÛØÆ�"vÄN�³G�Â»«

�Å�ÁÖ�ÆN�ÅÏÑª�9v:<IÕN(¹¼ÒQcÕ��Å{ºÉ»«

ăĂ�"xÆ�¦Õ¤¶½Ìª

ý²¹©¯�"xÂ�"Õ��»Ò«ÛüéÞöçïQcÕN(»Ò«

ýâøÜàùÃÆ�"��Õ2Î»ÿpolymeric, bi-dentate�Ā

ýòøóþáþè

ý¨§âþùé.+<xć[I/Õ$ËØùÞù�"xÂâ÷ëþùÕ��»Ò«

ĄĂâøÜàùÆk�Õ¤¶½Ìª

ý©�BâøÜā©=BøÝüé+©BÛüéÞöçï�p

ýØùÞù¡¢Õ¢µ»Ò

ýâøÜàùÆe�mIÕN(»Òÿ��7Æ4¯�ÁÖ�/WÕs¯ÒĀ

�ØùÜøÅD¯Ã¹ÓÒâøÜàù�ÁÖ�Í©�BâøÜàùÎ�7\�ÆN(ªØùÞù/Æ�"QcÆN(ÂpH11~BÉÂs!�ÄÜ÷ô

ÍA�¹ÓÁ¯É»«©�BâøÜÇ�RÄaÆ]Å�TI³©µª��ÆâøÜàù�ÁÖ�ÏÑÍØùÜøX	ÂÆ:<IÅ�ÓÁ¯É»«É½��

7Æ4¯âøÜàùÇªdfSÅØùÜøJ�Õ�7��²Ð�Î²Å¥�Â´Ò½Ìª�`��ÅÏÒåõþãÕ�j»Ò·Ã³!�Â»«

��Ü÷ô�ć Nucleodur, Kromasil

ąĂ/WÆ�9v:<IÕN(»Ò½Ìª

ýòøóþ�ÁÖ�ªß÷í×ÙèÜþñüªãùáêØªæäêØ�Õs¯Ò«

ýV^-l^ìÙîøçé�ÁÖ�Õs¯Ò«

C|ÂÇª�YwvÅÏ¿Á:<IÕN(º½4µÆÜ÷ôÕ¸��!�Â»ÆÂª±'¯"Ô¼µ¾¹¯«
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QìîÊßÝµVYT´®�¯@�¯�¤��
AìîÊßÝVYµ%H¶�©µÊßÝ�²µM³c/Oæp�jäU��BçÃ=®��©µcI	°hb§ÀRÁµq�±��CT´®�¯x:

§À5���¿¹§�§³Â¬�RÁµ;�ÃlÀ£±�VY´�¥ª\+Ã>§£±���°§�

ÊßÝVYµ�zi³U9_±¥¯�

ä\��µ�* ��\+°ÊßÝ�Pe;�ÃVY§À

�ç �jÊßÝî 90 – 100% ÅÐÓÕÓàá or ÞÑÖåá ÆÉã�?ÊßÝî'^1µ��\Z

äw|\ZÃc§À&�¶VYFµ'µJ�´U9§À

äÊßÝµRÁµq�Ãx:¥¯VY\+Ã�<§Àæ�}�`ç

äQ100%¶³À¸¡c¥³�æ5%��µGN\+Ã[�§Àç

äK�"´RÁÃ�Á³� sµ�:�5�°§�2oÊßÝµ��i³VYT´®�¯¶��!��Â¨¡«¤��

}îÊßÝµRÁ´6¦ªVY\+µ�

<ÛÆãÓ>

éèRÁµq�´6¦ªÊßÝVYÃ{�æ�E³¾·�3ÆÉã8a�±�-ç

êè�0µ1/10µX��40℃�( �y³¾�� �Z )°10ÊßÝ.�¹°�Z æÊßÝ$���&�¶�0µX�°$�Ãm�§Àç

ëèVY����°�Á·�L8a��ÊÒÉã8a�¼Ñã×ÌRÁµVYTÃ�c§À æSDSÃc§À&�¶�THF, DMF, ACN°VY§Àç

QíîÑã×Ì³²b��BµRÁÃ�¡´¶ï
Aíî��,�µÑã×Ì�,¶ÊßÝ�°(8¥� k§À»µ»�¿¹§�
�,uµRÁ±¶f³¿�Ñã×Ì�BµRÁ¶~Aµj��c´½

¯�¯Ä�}�´ k¥¯�Àªº�GN\+100%¶�¥ªVY\+°¶�¿¹¨Ä�)¡µb��BµRÁ¶GN\+ / w|\Z¼��ÆÉãÚÅ

�sµ[�\+°VY§ÀC��¥¯�¹§�¹ª�ÊßÝµ�<8�(�§Àªº�d�W8�(SDS)µc¶�¢¯¡«¤��

�}´b��BµRÁÃ��§Àªºµ\+�Ãn¥¹§�Propanols�t8µ��\+Ãc�À&�¶ÊßÝ$��7]´�D¥³�½�X�´

U9¥¯¡«¤��

VY�ç ä 0.1% Trifluoroacetic acid–propanol ~A#µÍßÏÇãÓVY

ä 100 uLµterifluoroethanol ÃA#U�

}îb��BcÊßÝVY\+µ�

ÊßÝ�´vr¥¯�ÀRÁ VY\+µ�

�S8�gQ8a� ÙËÎã�ÓáÈã

L8a�æ
�,�ÚØÒÔ ) ÏÌââÞÑã�THF�DMF
�L8a��ÆÉã8a� (Q\8 ) 50:50 DMF/Q, THF/Q
L8a��ÊÒÉã8 (ÅÜã� ) DMF/�� (1%), DMF/TFA (0.1%)

Ñã×Ì���,�ÚØÒÔ
DMF/1% SDS(aq),ÅÐÓÕÓàá/1% SDS(aq), Alc/��,
Alc/ÓàÈÒáÅÜã (0.1%), Alc/10-100mM NaOHQ\Z*

w|\Zµ' Alc (10%)/w

* :�Z�¶ÊßÝ.�µ10���±¥¯�c4¶Alc/1%��= 50:50°ÊßÝ�Ã�8´§À£±�

Solvent Composition
Acetic acid 1% in water 
Trifluoroacetic acid 1% in water 
0.1% Trifluoroacetic acid�propanol 40:60 (v/v) (t8���µ°�ÊßÝ$�´U9) 

TEA�propanol 40:60 (v/v) (adjust 0.25 N phosphoric acid to pH 2.5 with triethylamine 
before mixing), (t8���µ°�ÊßÝ$�´U9)

Aqueous urea or guanidine 5�8 M (adjusted to pH 6�8)
Aqueous sodium chloride, sodium phosphate 
or sodium sulphate 0.5�1.0 M (sodium phosphate pH 7.0) 

DMSO–water or dimethylformamide–water 50:50 (v/v) 

R.L. Cunico, K.M. Gooding and T. Wehr, “Basic HPLC and CE of Biomolecules,” Bay Bioanalytical Laboratory (Richmond, California, 1998), p. 254. 
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ĎćĊáû÷Ì��XkËÅ±ÆU³Æ�½±¯

AćĊ ?Ì
�ÇÍ��ÌLªÇ��¸Ã½±¯

1.
�¾Â���µÕ��toÌ.Ú¨±Ât7Çmn 

2.^gt7w@Ú�»Â���®Ò¾¸Ít��ÌC±t7Çmn 

3.�8to(áû÷��\Ì���)Çmn

4.áû÷��Ë<cÚ¾Æ�� 

ċ=�t7ËÅ±ÆČ

Ā�_��Ċ.Ú'ÐÊ±���ÇÒ#Ă^gt750%��ÚP6ă

Ā¦_��Ċáû÷Ì��\Ìt7

ċ��|IËÅ±ÆČ

Āáû÷àÿíÚ<c¾Æ�{Ú§¹

Ā�SÓGvÊq@3�Ìy±-KÇ��¿×

Ā=�t7®
�|jÊÉÚ�¥¾Æ�Ë��¿×

����Ëáû÷ËcÚ¿×ÌÚFØÆ�{½ÀÆ¾ÐÄÂ-$¯

→4¸Ì-$Í)«Ê¸
�Ç·Ð¿¯áû÷�ÌilÚ¨¸ÂÑ®áû÷Ì�µÕ�X&Ë�o¾ÆilÚ¨±Æ¸Ã½±¯

QĈĊáû÷Ì�]³Ă��/ăÍÇ·Ð¿µč
AĈĊ#�Ç¿¯A�ÇÍ
�EÌáû÷Ú¼��©ºØÎ®B·�d¡�Ç�Ñ]³åāñçÚ�ÄÆ±Ð¿¯áû÷åÞèËÔÖB·£¬Í�Ê

ÖÐ¿ÌÇ®��Í´)±$ÙÀ¸Ã½±¯

���Ê
�Ç��¾ÂHPLCáû÷Í®áû÷�1ÓàÿíæúÞÿìO$¢�¶R�¾Æ±Ê±-$¶4¸®"±�ÆÛ�ÚM· ÄÆ�Ñ]³¶

#�Ç¿¯��EÌáû÷ÍW(áû÷È%fÌ(��~Èeb,sÚâüÜ¾ÂÒÌ¶��½ØÐ¿¯áû÷Ì�]³Í�0�Ê�r�pÓ�`Ìä

çìêßÿÌ�xµÕÒ^�Ç¿ÌÇÁÏ¼e�¸Ã½±¯

�áû÷Ì��*VÍ�Ñ]³×áû÷ÓàÿíæúÞÿìĀòÝýéā�Ì|IËÒÔÖÐ¿¶®V*�@Ç¿¯

QĉĊHPLCáû÷Í��Ç	ØÐ¿µč
AĉĊ#�Ç¿¯A�ÇÍ���çûüā�ÆÛgÚ�2¾Æ±Ð¿¯>�óþãûõāËÔÖ®�ÆÛT	Í;[Ç®�}HÌ±áû÷	J¶ûô�

Ç:YÇ·Ð¿¯A�ÌïßðßËÔ×>�çûüāt7Ò¼��±ÂÃºÐ¿¯

QąĄĊáû÷Ì�mnÍ#�Ç¿µč
AąĄĊáû÷Ì¤aËÔÄÆÍÇ·Ê±ÒÌ¶°ÖÐ¿¯¡hË�/½ØÂáû÷Í�X&µÕ�o¾ÆÒ)«°ÖÐÀÛ¶®4¸Ìáû÷øāáāÍ�o

X&ÚN9¾Æ±Ð¿¯Ćöâþÿ��Ì�ÆÛ�Ú+�/¾Âáû÷ÍøāáāËÔÄÆÍ�Ö!�ÌòÝýéāĂòüëìăDÈ�!�ÌòÝýéāD¶

�Ê×ÒÌ¶°ÖÐ¿¯�Ö!�Ìòüëì¶5·±áû÷Ì-$®�X&µÕ�o¿×È�ÆÛ�¶u�¿×ÒÌÒ°ÖÐ¿¯��Íáû÷õîùÜýÚ

¼�z¸Ã½±¯A�áû÷Ì-$®áû÷mnÌÂÑÌ�\�Ê�oÇ°ØÎ®�X&Ì�oÍ#�Ç¿¯ÂÃ¾®áû÷+¶�Z¾Æ�mnÚ�²-

$®òüëìÚ�Q¿×X¶^�Ê-$Ò°ÖÐ¿¯
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