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We provide a wide range of products to meet your analytical needs, from pretreatment and
separation columns to HPLC-related instruments.
Please visit the Shodex website to see application data and uses.

Shodex website

http://www.shodex.de

The following names are registered trademarks of SHOWA DENKO K.K.
Shodex, Asahipak, CLNpak, SUGAR, ORpak, ODP, BIOACT

The following name is registered trademarks of ERC Inc.

DEGASSER

[Caution]

1. Please read the operating manual included on the
product carefully before use.

2. For improvement purposes, some specifications are
subject to change without notice.

3. The figures included in this catalogue are not guaranteed
and should be used only as references.

4. It is essential to take normal precautions when handling
reagents and other chemical products even if the safety
information is not included on the operating manual.

5. Products described in this brochure are not intended for
medical use or medical applications including medical
diagnosis.
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Types of columns, base materials,
functional groups and ligands

Functional Group and

Separation Type Products Base Material ligand Page
GPC Clean-up CLNpak EV Styrer.le divinylbenzene copolymer — 6
CLNpak | PAE Polyvinyl alcohol — 6
. MSpak " PK Hydrophilic copolymers containing N-vinyl acetamide — 8
Column Switching MSpak | GF-4A Polyvinyl alcohol - 8
Pretreatment - — —
PROTEIN ' KW-604S Silica Hydrophilic polymer 8
RSpak | RP18, DS Styrene divinylbenzene copolymer — 1
RSpak . DE, GOLF, CARB Polymethacrylate - 11,12
' ODP2 HP Polyhydroxymethacrylate — 11
| ET-RP1 Polyvinyl alcohol Octadecyl 11
Reversed & HILIC RSpak DM-614 Polyhydroxymethacrylate — 12
(Polymer-based) RSpak " NN Polyhydroxymethacrylate Sulfo 12
RSpak 1 JJ-50 Polyvinyl alcohol Quaternary ammonium 12
Asahipak ODP-50, ODP-40 Polyvinyl alcohol Octadecyl 10
Asahipak = C8P-50 Polyvinyl alcohol Octyl 10
Asahipak | C4P-50 Polyvinyl alcohol Butyl 10
Asahipak | NH2P Polyvinyl alcohol Amino 13
ODSpak | F Silica Octadecyl 20
Silica C18M, C18P Silica Octadecyl 20
Silicapak = E-411 Silica = 20
Silica - 5SIL Silica - 20
Reversed & HILIC Silica | 5C8 Silica Octyl 20
(Silica-based) Silica ' 5C4 Silica Butyl 20
Silica | 5CN Silica Cyanopropy! 20
Silica - 5NH Silica Aminopropy! 20
Silica . 5NPE Silica Nitrophenylethyl 20
Silica ' 5PYE Silica Pyrenylethyl 20
ORpak | CDA-453 HQ Polyhydroxymethacrylate a-Cyclodextrin derivative 22
ORpak | CDB-453 HQ Polyhydroxymethacrylate B-Cyclodextrin derivative 22
Chiral Separation ORpak CDC-453 HQ Polyhydroxymethacrylate y-Cyclodextrin derivative 22
ORpak . CDBS-453 Silica B-Cyclodextrin derivative 22
ORpak ' CRX-853 Polyhydroxymethacrylate L-amino acid derivative 22
IEC | QA-825 Polyhydroxymethacrylate Quaternary ammonium 24
IEC | DEAE-825 Polyhydroxymethacrylate Diethylaminoethyl 24
IEC | DEAE3N Polyhydroxymethacrylate Diethylaminoethyl 24
PIKESS DEAE-2B Polyhydroxymethacrylate Diethylaminoethyl 24
Asahipak = ES-502N Polyvinyl alcohol Diethylaminoethyl 24
lon Exchange AXpak WA-624 Polyhydroxymethacrylate Diethylaminoethyl 24
IEC . SP-825 Polyhydroxymethacrylate Sulfopropyl 26
IEC | SP-420N Polyhydroxymethacrylate Sulfopropyl 26
PIKESS  SP-2B Polyhydroxymethacrylate Sulfopropyl 26
IEC ' CM-825 Polyhydroxymethacrylate Carboxymethyl 26
Asahipak ' ES-502C Polyvinyl alcohol Carboxymethyl 26
CXpak ' P-421S Styrene divinylbenzene copolymer Sulfo(Nat) 26
Hydrophobic HIC | PH-814 Polyhydroxymethacrylate Phenyl 26
Affinity AFpak : 32 kinds Polyhydroxymethacrylate 32 kinds of ligand 22,28
SUGAR SC Styrene divinylbenzene copolymer Sulfo(Ca?t) 32,33
SUGAR  SP0810 Styrene divinylbenzene copolymer Sulfo(Pb2*) 32
Ligand Exchange SUGAR | KS-800 Styrene divinylbenzene copolymer Sulfo(Nat) 32
RSpak ' DC-613 Styrene divinylbenzene copolymer Sulfo(Nat) 33
SUGAR | SZ5532 Styrene divinylbenzene copolymer Sulfo(Zn2+) 33
USPpak MN-431 Styrene divinylbenzene copolymer Sulfo(Ca2*t) 32
. SUGAR  SH Styrene divinylbenzene copolymer Sulfo 36
lon Exclusion . =
RSpak . KC-811 Styrene divinylbenzene copolymer Sulfo 36
IC ' NI-424, 1-524A Polyhydroxymethacrylate Quaternary ammonium 38
IC sl Polyvinyl alcohol Quaternary ammonium 38
lon Chromatography WINE VH-anion Polyvinyl alcohol Quaternary ammonium 38
IC | YS-50 Polyvinyl alcohol Carboxyl 40
IC | YK-421 Silica Carboxyl 40
IC | ¥-521,T-521,R-621 | Styrene divinylbenzene copolymer Sulfo 40
OHpak ' SB-800 HQ Polyhydroxymethacrylate — 46
Aqueous SEC (GFC) SB400 P?thydroxymethacrylate - . 46
PROTEIN ' KW-800 Silica Hydrophilic polymer 44
- KW400 Silica Hydrophilic polymer 44
Asahipak | GS-HQ Polyvinyl alcohol — 48
Multimode MSpak | GS-320 Polyvinyl alcohol - 48
Asahipak | GS Polyvinyl alcohol — 48
Aqueous/Organic SEC Asahipak GF-HQ Polyvinyl alcohol — 50
MSpak | GF-310 Polyvinyl alcohol — 50
| KF-800, KF-600,
. KF-400HQ, 52, 54,
Organic SEC (GPC) GPC ﬁ;?g%ong-IE?Po-’soo Styrene divinylbenzene copolymer — 56, 58,
; 3 y 60

| LF, HT-800, UT-800,
| AT-806MS




HPLC Separation Modes

Liquid chromatography (LC) uses liquid as mobile phase (eluent). It is an analytical method that separates a mixture of compounds
based on their physical and chemical differences. High-performance liquid chromatography (HPLC) is a method that introduces
the mobile phase under high-pressure conditions that results in rapid and high-performance separations. The various interactions
between the analyte, stationary phase (packing material), and mobile phase are the key factors for the separation. A wide variety
of separation mechanism can be obtained by using particular combinations of stationary and mobile phases.

Separation mode

Characteristics

Reversed Phase
Chromatography
(RPC)

- Separation is based on the partition equilibrium between stationary phase and mobile phase.

- The polarity of the stationary phase is lower than the mobile phase.

- Typically used mobile phase contains a mixture of organic solvents (methanol, acetonitrile, or THF) and aqueous solvents
(water or buffer).

- Using the lower polarity mobile phase trigers a faster elution.

Normal Phase

- Separation is based on the partition equilibrium between the stationary phase and the mobile phase.
- The polarity of the stationary phase is higher than that of the mobile phase.

&h;g;natography - Typically used mobile phase contains a mixture of organic solvents with different polarities such as hexane and isopropanol.
- Using the higher polarity mobile phase trigers a faster elution.
T - Separation is based on hydrophilic interaction.
:-r'\‘;g:ggt":g:: - A high polarity stationary phase is used.
ch t h - Typically the mobile phase contains a mixture of organic solvent such as acetonitrile and aqueous solvents (water or buffer).
(lelj'g;a ography | | Using the higher polarity mobile phase trigers a faster elution.

- Applicable for the analysis of high polar substances.

lon Exchange

- Separation is based on electrostatic interactions between the ion exchanger and ionic solutes.
- The mobile phase of choice should have a sufficient buffering capacity at the pH that produces the largest charge

(Culsmg;matography differences between the analyte of interest.
« The elution position is optimized by varying the pH, salt concentration, and/or ionic strength of the mobile phase.

Hydrophobic - Separation is based on hydrophobic interaction.
Interaction - Hydrophobic functional group is modified on the stationary phase.
Chromatography | -Adsorption of analytes generally occurs at a high salt concentration and they are released by lowering the salt concentration.
(HIC) - Suitable for protein analysis.

. - Separation is based on adsorption of the analyte to the specific biologically derived ligand pair.
Affinity « Highly selective
(;hFrgmatography « A buffer solution with the appropriate pH and ionic strength is selected based on the type of ligand, analytes, and their interaction.
( ) - Mainly used for the purification and concentration of biological active substances.
Ligand Exchange | - Separation is based on differences in analytes’ coordination complex.
Chromatography | - Stationary phase modified with metal sulfonate complex ion.
(LEX) «Works in the combination with size exclusion and HILIC modes.

lon Exclusion

- Separation is based on electrostatic interaction (repulsion) between the ion exchanger and ionic solutes.

Chromatography | - Dissociated ionic molecules elute faster than non-dissociated forms.

(IEX) - Used mainly for the analysis of inorganic compounds.

lon - Separation is based on electrostatic interaction (bonding) between the ion exchanger and ionic solutes.
Chromatography | ° Has a relatively small ion exchange capacity.

(Ic) - Electrical conductivity detector can be used by employing a low-salt-concentration of mobile phase.

Used mainly for inorganic compound analysis.

Size Exclusion
Chromatography
(SEC)

- The capillary pores on the surface of high-molecular-base gel works as molecular seve to separate molecules based on
their sizes.

- To separate molecules solely based on their sizes, it requires an analytical condition without any analyte and packing
gel interaction.

- The bigger the molecule size, the faster the elution sequence.

- Suitable for molecular weight determination or molecular distribution of macromolecules and qualification of oligomers.

Chiral Separation
(CS)

- Separation of optical isomers using chiral selectors.
- Highly selective.

Multimode
Chromatography

- Separation is based on the combination of different modes.

Column selection by sample character and separation mode

Sample Sample Separation Sample Sample Separation
solubility MW mode solubility MW mode
SEC
LEX
IEX
>2,000 IEC >2,000 SEC
HIC
| _RPC |
Aqueous AFC Organic
soluble SEC soluble RPC : Reversed phase chromatography
LEX SEC NPC : Normal phase chromatography
T — HILIC : Hydrophilic interaction chromatography
IEX .
—_— _— IEC :lon exchange chromatography
IEC HIC : Hydrophobic interaction chromatography
<2,000 IC <2,000 RPC AFC : Affinity chromatography
RPC LEX :Ligand exchange chromatography
HILIC IEX :lon exclusion chromatography
e IC : lon chromatography
| AFC NPC SEC : Size exclusion chromatography
cs CS :Chiral separation
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Column Selection (Application)
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] () Pharmaceuticals, Cosmetics () Biotechnology
g' Separation mode  Page Separation mode  Page
= Hydrophobic substances | RPC 10,11,20 IEC+SEC |48
HILIC 13,20 Nucleobases IEC 24
Nucleotides
Pharmaceuticals | Hydrophilic substances | IEC+RPC | 12 Nucleosides RPC 1
Metabolites LEX+SEC | 32 AFC 28
Substances in bio-fluid | RPC 1 Genomics IEC+SEC |48
(serum-plasma-urine) | grc RpPC | 48,50 Oligo nucleic acids IEC 24
LEX+HILIC | 33 RPC 1
n LEX+SEC | 32 DNA SEC 46,50
Polyalcohols RNA
o SEC 46,50 AFC 28
% Moisturizers RPC 11 IEC 26,40
E ) SEC 44 IEC+EX+RPC | 12
P Protein hydrolysates Amino acids
o RPC 10,11,20 IEC+SEC |48
(1]
g. Mucopolysaccharides | SEC 46 RPC 10
o
3 SEC+RPC | 50 Proteomics SEC 44,48,50
> Emulsifiers | Surfactants
. SEC 52,56 IEC 24,26
E Proteins RPC 1041
S Preservatives Paraben RPC 1011.20 Peptides ?
g' Dehydroacetic acid v HIC 2
° Optical active cs 29 AFC 28
o materials
g SEC 44,48,50
~
3 IEC 24,26
o
o Glycoproteins RPC 10,11
s
o HIC 26
D
& AFC 28
(2]
g . HILIC 13
3 Glycomics Sugar chains
® AFC 28
=5
8 LEX+SEC |32
o Monosaccharides LEX+HILIC | 33
@
o HILIC 13
o
o Sialic acids
g- Uronic acids IEX+SEC |36
o Aldonic acids
Q Separation Mode (p.4 and p.5)
< RPC 10,11
RPC : Reversed phase chromatography Amines
IEC 26

NPC : Normal phase chromatography
HILIC : Hydrophilic interaction chromatography Hormone RPC 1
IEC :lon exchange chromatography

Steroids HILIC 13
HIC : Hydrophobic interaction chromatography
AFC : Affinity chromatography SEC 46,50
LEX :Ligand exchange chromatography NPC 20

. : Phospholipids
IEX :lon exclusion chromatography SEC 50,5256
IC  :lon chromatography Lipid
SEC 46

SEC : Size exclusion chromatography

Lipoproteins
CS :Chiral Separation AFC 28




© Foods () Environment
Separation mode  Page Separation mode  Page
LEX+SEC | 32 Anions IC 38
Monosaccharides
Disaccharides LEX+HILIC | 33 Oxyhalides IC 38
Sugar alcohols
HILIC 13 Cyanide
c hlorid IEX 36
SEC 32,46,48 yanogen chloride
Oligosaccharides LEX+HILIC | 33 Cations IC 40
Water quality
HILIC 13 SEC+RPC | 50
Surfactants
Polysaccharides SEC 32,46 RPC 20
IEX+RPC | 12,36 RPC 12
Organic acids IC 38 Pesticides IC 38
RPC 1 IEC+RPC 12
Nutritional RPC 10,11 Anions IC 38
ingredients
9 Water soluble vitamins | HILIC 13 Heavy metals IC 40
IEC+RPC |12 Rare earths IC 40
RPC 10 Humic substances SEC 46
Soil
Fat-soluble vitamins NPC 20 Organic arsenic IEX+RPC 12
SEC 52,56 RPC 12
RPC 11,20 Pesticides IC 38
Fatty acids
SEC 50,52,56 IEC+RPC 12
Nucleic acids (umami) IEC+SEC 48 Pretreatment of
IEC 06 Environmental | phthalates 2':,2 6
Amino acids hormones PCBs clean-up
IEC+IEX+RPC | 12 Benzo [a] pyrene
RPC 10,11 Monosaccharides LEX+SEC 32
Food additives Oli harid
HiLIC 13 lgosaccharides HiLIC 13
RPC 12 Polysaccharides
Oligosaccharides LEX+SEC | 32
Food safety | Pesticides IC 38 Alcohols
Bioethanols
IEC+RPC |12 Saccharides
Organic acids IEX+RPC+SEC| 36
Pretreatment of SEC Alcohols
residual pesticides GPC 6
clean-up Hemicelluloses SEC 5458
Celluloses ?
Cations IC 40
() New materials
Separation mode  Page o Fatty acid glycerides SEC 50
Organic solvent soluble 50,52,56,58 Biodiesels
Synthetic Polar organic solvent soluble sec 46,50,54,58 Fatty acid methyl esters| RPC 11
High temperature/ i ;
polymers Ulira-high temperature 58 Organic acids IC 38
Water soluble 44,46,48,50
RPC 10,11,20
Additives, Organic solvent soluble 50,52,56,58
oligomers Polar organic solvent soluble | SEC 50,54,58
Water soluble 44,46,48,50
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Columns for GPC Clean-up

EV © Suitable for fractionation of residual pesticides in food
@ Used in the purification process of test solution preparation method in Shoku-An No. 1003001 (October 3rd,
2006. Japan) of the Pharmaceutical and Food Safety Bureau, MHLW, Section 2 "Simultaneous GC/MS
(LC/MS) Analyses of Agricultural Chemicals in Livestock and Marine Products"

PAE ® Suitable for cleaning up water samples such as blood and bottom sediment
@ Highly effective for fractionation of endocrine disruptors in environmental samples

(Eluent) {Column)
o [ Ethylacetate/Cyclohexane —| EV-2000, EV-200 |
- Acetone/Cyclohexane |—>| EV-2000 AC |
Appropriate columns Does the sample
for GPC clean-up contain water?
,—1 Acetonitrile | PAE-2000, PAE-800 |
ves L Acetone | PAE-2000 AC, PAE-800 AC |
® GPC Clean-up for residual pesticides in food, etc
Particle Si Maximum Column Size
Product Code Product Name 2RICIoL 120 Pore Size (mm) Shipping Solvent
(Hm) ) 1.D.x L
F6090005 CLNpak EV-200 16 30 2.0 x 150 Ethylacetate/Cyclohexane=3/7
F6090001 CLNpak EV-2000 16 30 20.0 x 300 Ethylacetate/Cyclohexane=3/7
F6090002 CLNpak EV-G 16 (guard column) 20.0 x 100 Ethylacetate/Cyclohexane=3/7
F6090003 CLNpak EV-2000 AC 16 30 20.0 x 300 Acetone/Cyclohexane=3/7
F6090004 CLNpak EV-G AC 16 (guard column) 20.0 x 100 Acetone/Cyclohexane=3/7

Base Material : Styrene divinylbenzene copolymer

® GPC Clean-up for phthalic acid esters in sediments, biological samples, blood, etc

Particle Size Maximum Column Size e
Product Code Product Name Pore Size (mm) Shipping Solvent
(pm) A) 1.D.x L
F7600025 CLNpak PAE-800 5 400 8.0 x 300 Acetonitrile
F6810022 CLNpak PAE-2000 5 400 20.0 x 300 Acetonitrile
F6714007 CLNpak PAE-G 9 (guard column) 8.0 x 50 Acetonitrile
F7600026 CLNpak PAE-800 AC 5 400 8.0 x 300 Acetone
F6810023 CLNpak PAE-2000 AC 5 400 20.0 x 300 Acetone
F6714008 CLNpak PAE-G AC 9 (guard column) 8.0 x 50 Acetone

Base Material : Polyvinyl alcohol

*Contact Shodex or our distributors near you for customized columns.



on of Test Samples Used in Simultaneous GC/MS and LC/MS Analysis
of Agricultural Chemicals in Livestock and Marine Products (Outline)

Prepara

GPC Clean-up of Pesticide Residues using EV-2000 AC
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| liver, kidney | | muscle, fat, fishl |mi|k, eggl | honey |

Tricyclazole (5mg/L)
(marker pesticide)

Acrinathrin (5mg/L)
(marker pesticide)

Extraction

c
5 L L
= pesticide pesticide
w fraction muscle, fat, C
£ fish, milk, egg 1 fraction .II
5
o liver, kidney fraction-2 —>|
_________________________________________ fraction-1
| test sample |
v v v v Column : Shodex CLNpak EV-G AC + EV-2000 AC
Eluent : Acetone/Cyclohexane=1/4
| SENMSIECMS | Flow rate 1 5.0mL/min
Detector 1 UV(254nm,
*1 purification with Ethylenediamine-N-propylsilyled silica gel mini-column Column temp. : 40“5: )
*2 purification with silica gel mini-column Injection vol. : 5mL

GPC Clean-up of Fatty Tuna and Beef Tallow Fractionation Standards

,current elution fraction |
e

v
s former elution fraction

[Extraction]

1) Weigh 20.0g of the sample (5.0g for fat).

2) Add 20mL of water and homogenize.

3) Add 100mL of acetone/n-hexane (1/2)
and homogenize.

4) Centrifuge (2,500rpm, 5min.) and collect
the organic layer (1).

5) Add 50mL of n-hexane to the residue
and homogenize.

6) Centrifuge (2,500rpm, 5min.) and collect
the organic layer (2).

Sample :
40mg/L each

dn-uea|p HdH 10} suwnjon I

GPC Clean-up of Beef Tallow

7) Combine (1) and (2) and add anhydrous
sodium sulfate for dehydration.
8) Remove anhydrous sodium sulfate by

'
— Chinomethionate

-] '
filtering and concentrate the filtrate at Fluvalinate H
40°C or lower. ~ H
GPC Clean-up of Fatty Tuna 9) Remove the solvent. '
10) Weigh the residue (extracted fat). . . ' LR,
. . . 11) Dissolve in acetone/cyclohexane (1/4). Arinathrin H Trioyclazole
Acrinathrin (5mg/L) Tricyclazole (5mg/L) S~ i w
~ S L]
0 5 10 15 20 25 30 35 mn 0 5 10 15 20 25 3 3 mn
Column : Shodex CLNpak EV-G AC + EV-2000 AC Column : Shodex CLNpak EV-G AC + EV-2000 AC
Eluent : Acetone/Cyclohexane=1/4 Eluent : Acetone/Cyclohexane=1/4
Flow rate : 5.0mL/min Flow rate : 5mL/min
Detector : UV(254nm) Detector : UV(254nm)
Column temp. : 40°C Column temp. : 40°C
Injection vol. : 5mL Injection vol. : 5mL

Elution Positions of Phthalic Acid Esters GPC clean-up of Carcinogens in giesel

Dust measured using PAE-800 A

Pretreatment of PCBs in Waste Oil

using PAE-800 AC

Benzo[a]fluoranthene
H.0 . 1,3-Dinitropyrene
i Sulfer z Bisphenol A Benzo[a]pyrene
RI Corn oil COs _ PCBs
Hydroxybenzo[a]pyrene mixture
RI Bis(2-ethylhexyl) adipate ) ) ; ) ) ) )
Time 14 15 16 17 18 19 20 min
RI Volume 56 60 64 68 72 76 80 mL
Phthalic acid esters
PCBs
—
RI 4-Nonylphenol 1‘0 2‘0 3‘0 Chlordane, Toxaphene
- —
min Polychlorinated naphthalene
" " —
RI DDT Compound Rt(min)| Compound Rt(min) Polybrominated biphenylether
Anthracene 16.6 | Benzo[a]pyrene 19.9 " N
Chrysene 18.0 | Hydroxybenzo[a]pyrene 23.0 Aliphatic hydrocarbon
UV(330nm) Bisphenol A Fluoranthene 17.1 | compound Cie Ci2  Methylanthracene
Benzo[a]flucranthene 17.7 | Bisphenol A 16.1 Anthracene
Benzo[b]flucranthene 18.6 | 1,3-Dinitronaphthalene 16.2
UV(330nm) Anthracene Benzo[K]flucranthene 18.4 | 1-Nitropyrene 18.6
Pyrene 17.9 | 1,3-Dinitropyrene 18.6
: : : : : : 1-Hydroxypyrene 19.7 | 1,6-Dinitropyrene 18.9
0 15 20 25 30 35 1,8-Dinitropyrene 18.7
min Column : Shodex CLNpak PAE-800 AC Column : Shodex CLNpak PAE-G AC
Eluent : Acetone + PAE-2000 AC
Column : Shodex CLNpak PAE-800 AC Flow rate : 0.8mL/min Eluent : Acetone
Eluent - Acetone Detector : UV(210nm) Flow rate : 4.0mL/min
Flow rate - 0.5mL/min Column temp. : Room temp. Detector : UV(213nm)
Detector : UV(330nm), RI

Data provided by Mr. Koichi Sasaki et al.,
Analytical Center, Kokan Keisoku Corporation.

Data provided by Prof. Kazuichi Hayakawa,

Column temp. : Room temp. Faculty of Pharmaceutical Sciences, Kanazawa University.
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Columns for Column Switching method

No.9, 11, 22

PK @ Effective for both hydrophilic and hydrophobic substances
@ High rate of protein removal

GF-4A @ High rate of protein removal than the PK columns
* GF-4A column removes proteins well but is not suitable for trapping hydrophilic substances.
Use PK columns for this purpose.
KW-604S @ Suitable for the separation of proteins and chemical substances by using SEC mode

® Cartridge columns and holder for column switching method

Product Code Product Name Part;:l:])Size '\ng::"s]:’zg Cou(jr?:r?ﬂSize Shipping Solvent Pcs/box
(A) 1.D.x L
F8700000 MSpak PK-2A 2p 30 30 2.0x10 H20 2
F8700011 MSpak PK-2A 5p 30 30 2.0x10 H20 5
F8700012 MSpak PK-4A 2p 30 30 4.0x10 H20 2
F8700013 MSpak PK-4A 5p 30 30 4.0x10 H20 5
F8700001 MSpak HLD - - (Holder for PK) - 1

® Columns for column switching method

Base Material : Hydrophilic copolymers containing N-vinyl acetoamide

* PK series are cartridge columns and thus should be installed in a
column holder "MSpak HLD" before use.

. . Maximum Column Size
Product Code Product Name Base Material Particle Size Pore Size (mm) Shipping Solvent
(Hm) @A) 1.D.x L
F8700015 MSpak GF-4A Polyvinyl alcohol 9 400 4.6 x 10 H20
F6989106 PROTEIN KW-604S Silica 7 1,500 6.0 x 50 H20

*Contact Shodex or our distributors near you for customized columns.



Systems diagram for column switching Pretreatment columns for protein removal

Pretreatment column

—

Injector

-

—

>

? Pump 1

Eluent 1

Proteins etc.

in sample

Analytical column

‘-:_O_p

Detector

Pump 2 T

Eluent 2

500
Py
Coun | Removalate
p 400
PK-2A 99.62% 5
2
GF-2A* 99.80% b 300
0
Company-A 97.68% g
E 200 -
100 ]
PK-2A GF-2A Company-A
(Pretreatment)
Eluent : 10mM Ammonium acetate buffer(pH7.0)
Flow rate :0.5mL/min

Column temp. : Room temp.

(Analysis)

Column :Shodex PROTEIN KW-604S
Eluent :0.1% TFA in (H2O/CH3CN=50/50)
Flow rate :0.5mL/min

Detector : UV(280nm)

*GF-2A: Custom-made column of
GF-4A (2.0mml.D. x 10mm)

Column temp. : Room temp.
Switching time: 5min

Recovery Rates of Medical Compounds using PK-2A column

Sample Rec(:%\;ery Sample Re((:g;;ery Sample Re((:rc’/)o\;ery
Acetaminophen 115 Oxazepam 97 Hydroxyzine 99
Caffeine 106 Triazolam 96 Fludiazepam 97
Barbital 94 Chlordiazepoxide 133 Trimipramine 107
Primidone 91 Phenytoin 99 Chlorpromazine 77
Trimethadione 137 Flurazepam 106 Haloperidol 99
Metharbital 94 Hypaconitine 97 Diazepam 97
Bromvalerylurea 94 Desipramine 109 Levomepromazine 96
Ethenzamide 98 Etizolam 105 Bromperidol 89
Phenobarbital 96 Aconitine 110 Clomipramine 95
Phenacetin 108 Brotizolam 97 Mianserin 92
Flumazenil 93 Nitrazepam 97 Cloxazolam 91
Warfarin 81 Maprotyline 90 Clotiazepam 96
Bromazepam 102 Nortriptyline 86 Promethazine 92
Chlormezanone 92 Biperiden 99 Haloxazolam 93
Pentobarbital 93 Imipramine 97 Carpipramine 99
Amobarbital 93 Propericiazine 90 Perfenazine 86
Acetylpheneturide 92 Trihexyphenidyl 91 Oxazolam 99
Carbamazepine 97 Clonazepam 96 Timiperone 88
Clofedanol 91 Flunitrazepam 97 Lofepramine 65
4-Hydroxytriazolam 91 Benzoylaconitine 96 Zotepine 92
Secobarbital 97 Benzoylhypaconine 83 Thioridazine 97
1-Hydroxymethyltriazolam 90 Chlorpheniramine 1 Medazepam 91
Mephobarbital 99 Propranolol 97 Clocapramine 95
Glutethimide 93 Mesaconine 118 Bromocriptine 80
Estazolam 101 Nimetazepam 90 Diphenhydramine 93
Indomethacin 93 Amitriptyline 93
Alprazolam 99 Sildenafil citrate 95

(Adsorption) (Elution)
Eluent  : 10mM Ammonium acetate buffer(pH7.0) Eluent : 10mM Ammonium acetate buffer(pH7.0)/CH3CN
Flow rate : 0.5mL/min Flow rate : 0.5mL/min

Detector 1 UV(220nm)

Switching time: 5min
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Polymer-based Packed Columns for
Reversed Phase Chromatography

ODP-50, C8P-50, C4P-50 ® Relative large pore size supports the analysis of proteins, peptides, and amino acids

Micro Columns;

ODP-40

® Useable in a wide pH range from acidic to alkaline (pH 2 to 13)

® Useable in 100% water or buffer solution

® Best to be used for the analysis of basic substances

® Higher performance type of ODP-50 series

No.35 p.82

® Standard columns

p.70

n Product Code Product Name P(!ra;;ecl\;runr:]t:;r Fugf;t): al Part;z:)Size Porz&)Size CO:?E%)TIZG Shipping Solvent
:%u F7621001 Asahipak ODP-40 4D >11,000 Octadecyl 4 250 4.6 x 150 H20/CH3CN=35/65
g F7621002 Asahipak ODP-40 4E >17,000 Octadecyl 4 250 4.6 x 250 H20/CH3CN=35/65
3_ F7620002 Asahipak ODP-50 6D = 9,000 Octadecyl 5 250 6.0 x 150 H20/CH3CN=35/65
ﬁ F7620001 Asahipak ODP-50 6E = 14,000 Octadecyl 5 250 6.0 x 250 H20/CH3CN=35/65
a F6710001 Asahipak ODP-50G 6A (guard column) Octadecyl 5 - 6.0x 10 H20/CH3CN=35/65
§ F6710023 Asahipak ODP-50 4B > 2,500 Octadecyl 5 250 4.6 x 50 H20/CH3CN=35/65
E F7620004 Asahipak ODP-50 4D > 9,000 Octadecyl 5 250 4.6 x 150 H20/CH3CN=35/65
(e F7620003 Asahipak ODP-50 4E > 14,000 Octadecyl 5 250 4.6 x 250 H20/CH3CN=35/65
% F6710022 Asahipak ODP-50G 4A (guard column) Octadecyl 5 - 46 x 10 H20/CH3CN=35/65
g F7620009 Asahipak ODP-50 2D > 5,000 Octadecyl 5 250 2.0 x 150 H20/CH3CN=35/65
g“ F6713001 Asahipak ODP-50G 2A (guard column) Octadecyl 5 - 20x 10 HoO/CH3CN=35/65
; F7620006 Asahipak C8P-50 4D =7,000 Octyl 5 250 4.6 x 150 H20/CH3CN=35/65
% F7620005 Asahipak C8P-50 4E =11,000 Octyl 5 250 4.6 x 250 H20/CH3CN=35/65
g F6710002 Asahipak C8P-50G 4A (guard column) Octyl 5 = 46 x 10 H20/CH3CN=35/65
o F7620008 Asahipak C4P-50 4D 26,000 Butyl 5 250 4.6 x 150 H20/CH3CN=35/65
E F7620007 Asahipak C4P-50 4E > 9,000 Butyl 5 250 4.6 x 250 H20/CH3CN=35/65
g F6710003 Asahipak C4P-50G 4A (guard column) Butyl 5 - 4.6 x 10 H20/CH3CN=35/65
g Base Material : Polyvinyl alcohol
o
3
g Features and Applications of Different Packing Materials used for Columns
g for Reversed Phase, Hydrophilic Interaction and Normal phase Chromatography
g

Large 4 .
Saccharides Proteins
Sugar alcohols
Hydrophilic low molecular
weight substances

Polycyclic Peptides
aromatic

compounds

RP18-415

| C8P-50 I__ ODP-40,50

ET-RP1 DS-413,613

RP18-413,613

Pore size of packing materials

ODP2 HP
|DE,GOLF-413,CARB-413

Low molecular weight substances,
medicines, organic acids, food additives, etc.

Small v
<

High

A\ 4

Polarity of packing materials Low

*Contact Shodex or our distributors near you for customized columns.




Polymer-based Packed Columns for Reversed Phase Chromatography

ODP2 HP ® Provides nearly twice as large theoretical plate number compared with generally available
polymer-based reversed phase columns
® Stronger retention of high polar substances compared with ODS columns
® Suitable for reversed phase analysis of small molecules such as pharmaceutical compounds in the
presence of protein matrix
® Ideal for LC/MS analysis of high polar compounds Eﬁ No.6 No.30, 36
(T3 ET-RP1 ® Capable of high temperature analysis up to 150°C
® High temperature analysis improves column efficiency and enables rapid analysis No.41
RP18-415 ® Large pore size is suitable for the analysis of proteins and peptides
DS-613, 413 © Suitable for reversed phase analysis of highly hydrophilic substances, which cannot be retained
well by ODS columns

RP18-613, 413 @ Higher performance (higher theoretical plates) version of DS-613 and DS-413

DE ® Polymer-based columns, with similar polarity to that of ODS columns, can be used

in general and wide purpose
® Wide pH range ; useable in 100% water or buffer solution
news| No.14, 23, 24, 35

DM-614 @ Suitable for the analysis of amino acids and water-soluble vitamins Preparative

See also page 10, "Features and Applications of Different Packing Materials used for Columns for Reversed Phase, Hydrophilic Interaction and
Normal phase Chromatography"

® Standard columns

Plate Number | Functional . e I
Product Code Product Name Base Material Size | Size (mm) Shipping Solvent
(TP/column) Group (um) @A) 1.D.x L

F7622001 ODP2 HP-4B > 3,500 - Polyhydroxymethacrylate 5 40 | 46 x 50 H20/CH3CN=55/45
F7622002 ODP2 HP-4D > 13,000 - Polyhydroxymethacrylate 5 40 | 4.6 x 150 H20/CH3CN=55/45
F7622003 ODP2 HP-4E >17,000 - Polyhydroxymethacrylate 5 40 | 4.6 x 250 H20/CH3CN=55/45
F6714010 ODP2 HPG-4A (guard column) - Polyhydroxymethacrylate 5 - 46x 10 H20/CH3CN=55/45
F7622004 ODP2 HP-2B > 3,000 - Polyhydroxymethacrylate 5 40 | 2.0x 50 H20/CH3CN=55/45
F7622005 ODP2 HP-2D > 7,000 - Polyhydroxymethacrylate 5 40 | 2.0 x 150 H20/CH3CN=55/45
F6714011 ODP2 HPG-2A (guard column) - Polyhydroxymethacrylate 5 - 20x 10 H20/CH3CN=55/45
F7623001 (=7 ET-RP1 4D >11,000 | Octadecyl Polyvinyl alcohol 4 250 | 4.6 x 150 H20/CH3CN=35/65
F7623003 | [J=W ET-RP13D > 9,000 Octadecyl Polyvinyl alcohol 4 250 | 3.0 x 150 H20/CH3CN=35/65
F7009000 RSpak RP18-415 > 5,000 - Styrene divinylbenzene copolymer 6 450 | 4.6 x 150 H20/CH3CN=5/95
F7009002 RSpak RP18-613 = 13,000 - Styrene divinylbenzene copolymer | 3.5 200 | 6.0 x 150  H2O/CH3CN/THF=40/30/30
F7009001 RSpak RP18-413 =>11,000 - Styrene divinylbenzene copolymer | 3.5 200 @ 4.6 x 150 H20O/CH3CN/THF=40/30/30
F6709558 RSpak RP18-G (guard column) - Styrene divinylbenzene copolymer 6 - | 46x 10 | HoO/CH3CN/THF=40/30/30
F7001001 RSpak DS-613 > 6,500 - Styrene divinylbenzene copolymer 6 200 | 6.0 x 150 | HoO/CH3CN/THF=30/40/30
F7001012 RSpak DS-413 >11,000 - Styrene divinylbenzene copolymer | 3.5 200 | 4.6 x 150 | HoO/CH3CN/THF=40/30/30
F6700140 RSpak DS-G (guard column) - Styrene divinylbenzene copolymer| 10 - | 46x 10 | H20/CH3CN/THF=30/40/30
F7001004 RSpak DE-613 >7,000 - Polymethacrylate 6 25 | 6.0 x 150 H20
F7001005 RSpak DE-413 =11,000 - Polymethacrylate 4 25 4.6 x150 H20/CH3CN=50/50
F7009030 RSpak DE-413L >17,000 - Polymethacrylate 4 25 | 4.6 x 250 H20/CH3CN=50/50
F7001006 RSpak DE-413S > 3,000 - Polymethacrylate 4 25 | 4.6x 50 H20/CH3CN=50/50
F6700150 RSpak DE-G (guard column) - Polymethacrylate 10 - 46x 10 H20
F7001007 RSpak DE-213 = 8,000 - Polymethacrylate 4 25 2.0 x 150 H20/CH3CN=50/50
F6700151 RSpak DE-SG (guard column) - Polymethacrylate 6 - 20x 10 H20/CH3CN=50/50
F7001002 RSpak DM-614 = 4,500 - Polyhydroxymethacrylate 10 200 | 6.0 x 150 5mM H3PO4 ag.
F6700160 RSpak DM-G (guard column) - Polyhydroxymethacrylate 12 - 46x 10 5mM H3PO4 aq.

*Contact Shodex or our distributors near you for customized columns.
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Polymer-based Packed Columns for Reversed Phase Chromatography

NN ® The packing material contains sulfo groups, and supports multimode (reversed phase and cation
exchange) analysis
® Ideal for analysis of complex samples containing neutral and ionic substances

@ Applicable for the analysis of organic arsenics Ea No.3 No.7

JJ-50 ® The packing material contains trace amounts of quaternary ammonium groups, and supports multimode
(reversed phase and anion exchange) analysis
© Ideal for analysis of complex samples containing neutral and ionic substances No.7
GOLF-413 @ Columns for pesticides analysis such as asulam and oxine-Cu
® Supports a wide pH range
@ Suitable for the analysis of metal coordination substances

CARB-413 @ Columns for N-methylcarbamate pesticides analysis

See also page 10, "Features and Applications of Different Packing Materials used for Columns for Reversed Phase, Hydrophilic Interaction and
Normal phase Chromatography"

® Standard columns

Product Code Product Name e Base Material Paé?zigle g(i)zr: COIl(jnTrrr]\)Size Shipping Solvent
(TP/column) Group (um) (A LD.x L
F7008140 | RSpak NN-814 > 9,000 Sulfo  Polyhydroxymethacrylate 10 | 200 | 8.0 x 250 g;”‘é'_g“i”m phosphate buffer
F7008150 = RSpak NN-614 > 4,000 Sulfo  Polyhydroxymethacrylate: 10 | 200 = 6.0 x 150 ?';L'g_;“i”m P hi e
F6700510 RSpak NN-G (guard column) Sulfo Polyhydroxymethacrylate, 10 - 6.0 x 50 ?’;Ll\él.g)odium phosphate buffer
F7008160  RSpak NN-414 > 6,000 Sulfo | Polyhydroxymethacrylate' 10 = 200 | 4.6 x 150 ?p:_"‘é' g)°d“"" piesatifEite (ouifes
F7008240 RSpak JJ-50 4D > 4,500 gnﬂﬁ:g’r:‘lﬁ’n{ Polyvinyl alcohol 5 | 100 4.6 x 150 H20/CH3CN=40/60
F7008220  RSpak JJ-50 2D > 3,500 gn‘iﬁﬁf,’r:ﬁ’n{ Polyvinyl alcohol 5 100 2.0x150 H20/CH3CN=40/60
® For pesticides

Product Code Product Name Application Fug;:;il:):al Co:.L(E‘E)IS-ize Shipping Solvent
F7009010 RSpak GOLF-413 Asulam, Oxine-Cu, etc - 4.6 x 150 H20/CH3CN=50/50
F7009040 RSpak CARB-413 N-methylcarbamate pesticides - 4.6 x 150 H20/CH3CN=50/50
F7009041 RSpak CARB-413L N-methylcarbamate pesticides - 4.6 x 250 H20/CH3CN=50/50
F6700152 RSpak CARB-LF (Line Filter for CARB-413, 413L) = 6.0 x 10 H20/CH3CN=50/50
F6700150 RSpak DE-G (guard column) - 46x 10 H20/CH3CN=50/50

Base Material : Polymethacrylate

*Contact Shodex or our distributors near you for customized columns.



Polymer-based Packed columns for
Hydrophilic Interaction Chromatography (HILIC)

NH2P-50 ® Suitable for saccharides analysis by hydrophilic interaction chromatography (HILIC)

® Polymer-based packing material provides excellent chemical stability and resistance to
degradation over time

® Washable with alkaline solution

@ Also suitable for evaporative light-scattering detector, corona-charged aerosol detector,

and LC/MS e
I No.2 NO.6,14,17,32 |"rggamms’| .83

(57 NH2P-40 @ Higher performance of the NH2P-50 series
® Performs high resolution and enables solvent savings with a conventional equipment

No.44 Micro Columns, p-70

See also page 10, "Features and Applications of Different Packing Materials used for Columns for Reversed Phase, Hydrophilic Interaction and
Normal phase Chromatography"

® Standard columns

Product Code Product Name P(!:::;c/ecr:::umml)ne;r Fug::gi:»:al Partiﬁ:]eq)Size PorzeA)Size Co:l(:;n?r})ls_ize Shipping Solvent
F7630007 (U3 Asahipak NH2P-40 3E > 8,500 Amino 4 100 3.0 x 250 H20/CH3CN=25/75
F6710030 (I3 Asahipak NH2P-50G 3A (guard column) Amino 5 - 3.0x 10 H20/CH3CN=25/75
F7630002 Asahipak NH2P-50 4D > 5,500 Amino 5 100 4.6 x 150 H20/CH3CN=25/75
F7630001 Asahipak NH2P-50 4E > 7,500 Amino 5 100 4.6 x 250 H20/CH3CN=25/75
F6710016 Asahipak NH2P-50G 4A (guard column) Amino 5 - 46 x 10 H20/CH3CN=25/75
F7630006 Asahipak NH2P-50 2D > 3,500 Amino 5 100 2.0 x 150 H2O/CH3CN=25/75
F6713000 Asahipak NH2P-50G 2A (guard column) Amino 5 - 20x 10 H20/CH3CN=25/75
F6710100 Asahipak NH2P-LF (line filter) Amino - - 8.0x 75 H2oO/CH3CN=25/75

Base Material : Polyvinyl alcohol

*Contact Shodex or our distributors near you for customized columns.
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Effect of salt concentration in the analysis of basic substance Alkylalcohols

Sample : Scopolamine 1.0mg/mL, 50pL

ODP-50 ODS-A ODs-B

1L
L.

When using an ODS column, nonspecific
adsorption of samples is observed under
low ionic concentration conditions, and
complete adsorption without any elution
is achieved under the absence of coexisting
ions.

However, when using ODP-50, a
polymer-based column, the sharp peak
of scopolamine is observed regardless
of the ionic concentration, even under
the absence of coexisting ions, suggesting
that the problematic nonspecific adsorption
has been eliminated.

25mM

)

10mM
L
- 3

I

10
10
10
adsorption dsorption
& Vs

0
0
0
a

0

=
E
| Column : Shodex Asahipak Cs
10 ODP-50 4D
ODS-A (company-A)
ODS-B (company-B)
s Eluent : Phosphate buffer(pH7.0)
£ /CH3CN=60/40
J Flow rate : 0.6mL/min
0 wn 10 | O L 10 i 10 Detector 1 UV(254nm)
Column temp. : 30°C 0 5 10

Sample :

Ethyleneglycol, n-Alkylalcohol

elution volume (mL)

. ODP-50
| ]
J  C8P-50
4:/ = CaP-50
,,_,4!/'/
2 4 6 8 10 12 14

carbon number (n)

Relationship between the Number of Carbon

Atoms of Alkylalcohols and Elution Volume

20 25 min

Column : Shodex Asahipak
ODP-50 4D
C8P-50 4D
C4P-50 4D

Eluent : HoO/CH30H=20/80

Flow rate : 0.6mL/min

Detector : Rl

Column temp. : 30°C

Local anesthetics

Dissociation of tertiary amino groups contained in basic chemical substances can be suppressed by making
the pH of the eluent higher than the pKa of the amino groups.

This increases the relative hydrophobicity of the chemical substances, thereby allowing the column to hold
the chemical substances stronger to separate them more clearly.

Sample :

3 1. Benzocaine

H3 H7 H11
z Z o000

2. Lidocaine

CHs
3 CoHs
NHCOGHN(
CoHs
2

CHs

N

3. Tetracaine
CHg
C00CH;CHN {
CHg

NH(CH>)3CH3

‘ ! !
0 20 min 0 20 min 0 20 min

Column : Shodex AsahipakODP-50 4D

Eluent : 25mM Phosphate buffer/CHzCN=60/40
Flow rate : 0.6mL/min
Detector : UV(254nm)

Column temp. : 30°C

Macrolide antibiotics

Column
Eluent

Flow rate
Detector
Column temp. :

Sample : 0.1% each, 10puL
1. Erythromycin
2. Azithromycin

: Shodex Asahipak ODP-40 4E
: 40mM Potassium phosphate buffer(pH11.0)

/CH3CN=40/60

: 0.5mL/min
: UV(223nm)

40°C

Fat-soluble vitamins Glycyrrhizin in licorice powders

Sample : 20uL Sample : Licorice
1. Vitamin K3 1.5pg/mL 1. Glycyrrhizin

2. Vitamin A 1.0 IU/mL

3. Vitamin A acetate 0.5 IU/mL

4. Vitamin Dy 13.2pug/mL

5. Vitamin Dg 13.21U/mL

6. Vitamin E acetate  2.4pg/mL 4

7. Vitamin E 2.5pg/mL

8. Vitamin K4 2.4pg/mL

i
0 5 10 15 20 25 . .
min 0 10 min
Column : Shodex Asahipak ODP-50 4E Column : Shodex Asahipak ODP-50 6D
Eluent : CH3CN/CH30H=50/50 Eluent : 0.05% TFA aq./CH3CN=62/38
Flow rate 1 0.6mL/min Flow rate : 1.0mL/min
Detector : UV(280nm) Detector : UV(248nm)

Column temp. : 30°C Column temp. : 30°C

Gradient analysis of proteins and peptides

5

20%CH3CN

Column
Eluent

Flow rate
Detector

8 Sample : 40pL
9

50%CH3CN

10 Sample Mw Re@ﬁ:)w

1| Lys-Bradykinin | 1188| 97

7 2 | Bradykinin 1060| 92

1112 3| Met-Enkephalin | 574| 97

4| Neurotensin 1673 99

5| Leu-Enkephalin | 556 100

6| Substance P | 1348| 93

7 | Bacitracin 1450| 81

8 | Insulin 5750 95

9 | Insulin B chain | 3496| 91

10| Lysozyme 14300| 96

11| Mastoparan 1479| 96

L Myoglobin 17500| 83

10 2b min

: Shodex Asahipak ODP-50 6D

: (A); 0.05% TFA aq./CH3CN=80/20
(B); 0.05% TFA aq./CH3CN=50/50
Linear gradient; (A) to (B), 20min

: 1.0mL/min

: UV(220nm)

Column temp. : 30°C




(2]
o
Sample : 5pL Sample : 0.1% each, 10uL cs
1. Phenol 300mg/L 1. Imidazole 5 o
2. Methyl benzoate  350mg/L 2. 2-Methylimidazole 590
3. Toluene 1000mg/L 3. 4-Methylimidazole (] 3.
4. Naphthalene 150mg/L
3 [V
ODP2 HP-4D ODP-50 4D (existing) a
1 <_
1 2 2 1 !"
»
8 N:11,400 2
3
4
N:5,700
4

0 5 10 0 5 10 0 5 10
min min min
Column : Shodex ODP2 HP-4D Column : Shodex Asahipak Column : Shodex ODP2 HP-4E
Eluent : HoO/CH3CN=55/45 ODP-50 4D Eluent : 10mM NagHPO4 aq./CH3CN=90/10
Flowrate  : 0.6mL/min Eluent : HpO/CH3CN=35/65 Flowrate  : 0.8mL/min m
Detector : UV(254nm) Flow rate 1 0.6mL/min Detector : UV(220nm)
Column temp. : 40°C Detector : UV(254nm) Column temp. : 40°C

Column temp. : 40°C

gglggﬁg%rétgnr:?ggry rates of the barbital in BSA between Repeated results of LC/MS analysis

For the LC/MS analysis of chemical substances containing proteins or other similar An experiment repeated 150 times for chemical substance analysis in the presence
samples, it is generally said that an ODS column is susceptible to ion suppression of protein (BSA) revealed that ODP2 HP elutes protein without retaining it and hence
due to the presence of proteins. However, ODP2 HP does not hold proteins and poses no significant problem in terms of repeatability.

elutes them at one time, and thus is resistant to the effects of such ion suppression.

Sample :

_ ODP2 HP _ 1000000 | 4 500ng/mL each in 0.7mg/mL BSA, 5L
Barbital 500ng/mL Barbital 500ng/mL 1. Lidocaine
o E) #0000 2' Imipramine
120000 .
100508 9 2 600000
0000 0 2
z 70000 2z 70 = 400000
2 60000 2
£ 39900 Barbital £ o Barbital 200000
= 30000 Peak Area : 100% = 30 Peak Area : 100%
0000 0 0
UUg A, oM o A, el
Barbital 500ng/mL in BSA 7.0mg/mL Barbital 500ng/mL in BSA 7.0mg/mL 1000000
foaee i 10t
800000
F :
£ 70000 210 % co0o00
2 60000 2 20 £
2 000 S 400000
E 40000 Barbital £ 4 Barbital
999 Peak Area : 99% 20 Peak Area: 71% 200000
0 1o "
00 05 1.0 1.5 2.0 25 30 35 4.0 45 00 05 1.0 1.5 2.0 25 3.0 35 4.0 45 00 1 2 3456 7 8 9 1011 12 13 14 15 16 17 18
Time (min) Time (min) Time (min)
Column : Shodex ODP2 HP-2B, ODS (company-A)
Eluent : 10mM Ammonium acetate ag./CH3CN=70/30 Column : Shodex ODP2 HP-2B
Flow rate : 0.2mL/min Eluent : 10mM Ammonium acetate aq./CH3zCN=70/30
Detector : ESI-MS(SIM Negative : m/z 183) Flow rate : 0.2mL/min
Column temp. : 30°C Detector : ESI-MS
Injection vol. : 10pL Column temp. : 40°C

Direct analysis of chemical substances in biofluids wi ut pretreatment

Aydeiborewolyn aseyd pasianay 40} suunjon payoed paseq-iowAhjod

[Direct analysis of serum acetaminophen] [Direct analysis of serum dihydrocodeine phosphate] [Direct analysis of risperidone in urine]

Sample : Sample : Human serum, 10pL Sample : 10pL

Human serum, 10pL Human Urine (5 fold diluted)

Acetaminophen Risperidone

2-Acetaminophenol

& Acetaminophen
(20.7pg/mL)
21.10min
Dihydrocodeine phosphate
(74.6pg/mL)
 2-Acetaminophenol (internal standard) ﬁg'gmm
25.2min
Risperidone
v (6.4ug/mL)
4) 38.0min

6 1b Zb 3‘0 Ab min 6 1b gb 50 min 6 1‘0 50 éo 4‘0 min
Column : Shodex ODP2 HP-4D Column : Shodex ODP2 HP-4D Column : Shodex ODP2 HP-4D
Eluent : 0.1% TFA aq./CH3CN=93/7 Eluent : 0.1% TFA aq./CH3CN=93/7 Eluent 1 0.1% TFA aq./CH3CN=93/7
Flow rate : 0.5mL/min Flow rate : 0.3mL/min Flow rate : 0.6mL/min
Detector : UV(254nm) Detector : UV(230nm) Detector 1 UV(215nm)
Column temp. : 40°C Column temp. : 40°C Column temp. : 40°C

Data provided by Dr. Katsuko Hara and Dr. Yutaka Komiyama of the Department of Clinical Laboratory, Kansai Medical University Takii Hospital
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Comparison of the ET-RP1 column'’s efficiency (theoretical plate height) between high

and normal temperatures

S Reduced plate height *
high temp. (150°C) normal temp. (40°C) 40C 150°C
2.4mL/min 0.5mL/min Acetophenone 32 24
Benzene 3.6 23
* Plate height / particle diameter of the packed resin
Sample :
23 2 1. Uracil
3 2. Pyridine
3. Acetophenone
4. Benzene
4
1 4 5
0 1 2 3 min 0 2 4 6 8 10 12 14 min
Column : Shodex ET-RP1 4D Note :
Eluent : (Left) HoO/CH3CN=50/50 The eluent was introduced into the
(Right) HoO/CH3CN=75/25 column after being preheated and
Detector : Diode array(210nm) was cooled after column elution,

Column Oven : Polaratherm 9000 Series
(SandraSelerity Technonogies, Inc)

then introduced into the detector.

Data provided by Research Institute for Chromatography bvba

Rapid analysis of artificial colorants at
high temperatures

Sample : 45pg/mL each, 20pL
1. Food red No.2

2. Food red No.102

3. Azorubine

4. Patent blue V

10 min

Column : Shodex ET-RP1 3D

Eluent : BmM Tetrabutylammonium bromide in
(25mM Ammonium acetate aq./CH3CN
=70/30)

Flow rate : 0.5mL/min

Detector : UV(254nm)

Column temp. : 70°C

Separation and recovery rates of standard
proteins

Recovery of proteins (%)
1. Ribonuclease A | 93
3 2. Insulin 98
1 6 3. Cytochrome ¢ {100
4. Lysozyme 100
5 5. BSA 98
2 6. Myoglobin 108
4 7. Ovalbumin -
7
0 10 20 30 min
Column : Shodex RSpak RP18-415
Eluent : (A); 0.1% TFA aq./CH3CN=99/1
(B); 0.1% TFA aq./CH3CN=5/95
Linear gradient; 20%(B) to 60%(B), 20min
Flow rate : 1.0mL/min
Detector : UV(220nm)

Column temp. : Room temp.

Alkylbenzenes

Sample : 5pL
1. m-Cresol 0.1%

1 2 2.24-Xylenol 0.1%
3. Benzene 0.5%
4. Toluene 0.5%
5. Ethylbenzene 0.5%
6. n-Propylbenzene 0.5%

4
3 5
6
0 2 4 6 8 10 min

Column : Shodex RSpak DS-613
Eluent : HoO/CH3CN/THF=30/40/30
Flow rate : 1.0mL/min

Detector : UV(254nm)

Column temp. : 40°C

Fatty acid methyl esters

Sample : 0.2% each, 20pL
1. Methyl linoleate

2. Methyl palmitate

3. Methyl oleate

4. Methyl stearate

10 min

0 5
Column : Shodex RSpak DS-413
Eluent : HoO/CH3CN/THF=25/45/30
Flow rate : 1.0mL/min
Detetor : Rl

Column temp. : 40°C

Sample : 5pL
1. Glyoxylic acid  1.78mg/mL
2 2. Tartaric acid 1.95mg/mL
1 3. Malic acid 2.06mg/mL
4. Lactic acid 2uL/mL
5. Malonic acid 1.95mg/mL
6. Acetic acid 2ul/mL
3 7. Succinic acid ~ 2.05mg/mL
8. Levulinic acid  1.95mg/mL
9. Propionic acid 2pL/mL

5
4 6
7
8
9

Column : Shodex RSpak DE-413
Eluent : 10mM Phosphoric acid aq.
Flow rate : 1.0mL/min

Detector :RI

Column temp. : 50°C

Sample : 10pL
1. Saccharin sodium 0.005%
1 2. p-Hydroxybenzoic acid 0.005%
3. Sorbic acid 0.02%
4. Benzoic acid 0.02%
5. Methyl paraben 0.01%
6. Dehydroacetic acid 0.01%
7. Ethyl paraben 0.02%
8. Propyl paraben 0.02%
7
2 5
3 4
8
6

0 5 10 15 20 min

Column : Shodex RSpak DE-413

Eluent 1 (50mM KH2PO4 + 0.1% H3POy4) aq.

/CH3CN=65/35
Flow rate : 1.0mL/min
Detector : UV(210nm)

Column temp. : 40°C

Sample : 1% each, 7.5uL
n=2 HO(CH2)NOH

U

0 5 10 15 min

Column : Shodex RSpak DE-613
Eluent : HoO

Flow rate : 1.0mL/min

Detector :RI

Column temp. : 60°C




3
Sample : 1 Sample : 10pL
2 r _N__O Hydantoins, 0.05% each, 3L 1. Choline 5mg/L
1. 5-Carboxyethyl hydantoin 2. Ethylhnomocholine 10mg/L
2. 5-Hydroxymethyl hydantoin 3. Acetylcholine 10mg/L
1 o NH 3. Hydantoin 3
4. 5-Methyl hydantoin
4 5. 5-Ethyl hydantoin
Degas  Pump ACH-494
H HeedH{ H
Column oven
5 Eluent
2 Column : Shodex RSpak DE-413
Post column : Shodex AFpak ACH-494
Eluent : 0.1M Phosphoric acid +
U 300mg/L Sodium 1-decansulfonate +
65mg/L Tetramethylammonium chloride
o 5 4 6 8 min (pH8.0 adjusted by 1M NaOH)
Flow rate : 1.0mL/min
Column : Shodex RSpak DE-613 Detector : EC(Electrode: Pt, 350mV SCE)
Eluent : 1/30M NagHPO4 + 1/30M KHoPO4 aq. Column temp. : 37°C
Flow rate : 2.0mL/min
Detector : UV(210nm) * See p.28 for ACH-494
Column temp. : 50°C | | |
0 5 10 min
Analysis of diarrheal and fat-soluble shellfish poisoning
While a toxicity testing using mice is a mainstream
200! OKadaic acid 58 = pTX6 0, yTX Ll method for examination of shellfish poisoning, an
M : ] Pectenotoxin- toxi analytical method using LC/MS was developed to
" s000] S| 803.5 l " 20 (s|3:-;rz‘;(; gxm 6) ) B geMs.s:&):ms) meet the efficient and high-performance shellfish
: 1500 . SR : . . 1 poisoning examination to cope with the long
E 1000 |' i i h E 200 l inspection time and variance in laboratory results
- II s | 05 | of the conventional inspection method, and to
50 27 3.095.97.5.85 B84 1081 i
713\ 030 698 g reduce the use of animals. The use of LC/MS
; ] 3 : rﬂ,\vﬁ ] o 1 ') : :" : I@%& enabled rapid detection of components which are
T, iy Tiny, wh Tima_min difficult to be detected in an animal study.
") pTX2 s =01 pTXA e
% (Pectenotoxin-2) 20001 (Dinophysistoxin-1) ES
ample pretreatment
E_ . SIM : 903.5 B 0, SIM:817.5 ‘ plep
E | E 1000 ! digestive cecum of shellfish, |~ Column : Shodex DE413-2B
= [ | 19 Eluent  : (A); 50mM HCOOH + 2mM HCOONHg aqg.
120" amaa A 1010 o i (B); 50mM HCOOH + 2mM HCOONHy in
o . L 4 €—90% Methanol, 9mL (H20/CHaCN=5/95)
2 L L] 0 2 4 L] 8 10
% vl ! Tima, min [ homogenize (3-5 min) | 0 to 5min, 20% (B)
5 to 12min, 20% (B) to 100% (B)
10.09 780 . i
201 DTX3 =i PTX1 ' [centrifuge (3,000rpm, 5min) |  Howrate: 0.2mb/min
01 (Dinophysistoxin-3) | =01 (Pectenotoxin-1) Detector : ESI-MS(Negative)
2001 SIM:1055.7 | SIM:919.5
g o | 3 - inject into LCMS 5uL of
E | E supernatant
1000 100
- | "
o 142 279,320 512585 783 1114 o

2 4 8 o

[
Time, min

Data provided by Mr. Toshiyuki Suzuki of the Fisheries Research Agency

N-methylcarbamate pesticides Morphology of arsenic compounds

reagent

| I
0 10 20

reagent »

1 Fluorescence

2000-
: detector

T
1 40C
]
[

L ]
#Reaction coilzy

1000
Sample : R

0.1ppm each, 20pL

1. Oxamyl

2. Methiocarb sulfoxide
3. Aldicarb

4. Methiocarb sulfone
5. Bendiocarb

6. Ethiofencarb

7. Carbaryl

8. Fenobucarb

9. Methiocarb

9

20004

1000

]
30 min

Standard arsenic compounds

2 Urine from an arsenic

poisoning patient

Sample : Arsenic compounds, 50uL
1. Monomethylarsonic acid

2. Arsinic acid

3. Dimethylarsinic acid

4. Arsenobetaine

5. Tetramethylarsonium

6. Trimethylarsine oxide

100 200 300 400 500 600 700 800 900 10001100 1200

2000,  Urine of a healthy person

4

1000

Column : Shodex RSpak CARB-413 1| 3 5 6
Eluent : CHSCN/H20=37/63 160 260 3‘00 4‘00 éOU ‘600‘700‘ 806 90‘010(‘]011‘00 1‘200 160 2d0 360 460 560 660 7ll.lO 860 9‘0010‘001%001‘200
Flow rate : 0.8mL/min
Reagent : (A); 50mM NaOH Column : Shodex RSpak NN-614

(B); 0.05% o-Phthalaldehyde + 0.1% Mercaptoethanol Eluent : 5mM HNO3/8mM NH4NO3 ag. i
Detector : Fluorescence(Ex. : 340nm, Em. : 450nm) Flow rate : 0.8mL/min National Reseach Institute g;’g‘;‘l’i;sgggz;\’
Column temp. : 40°C Detector : IC-ICP-MS(SIM m/z=75) ’

Pharmacia, vol.34 No.12 (1998), p1237-12421
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Sample : 20pL
1. Aspartic acid
2. Glycine

3. Alanine

4. Valine

5. Methionine
6. Isoleucine

Column : Shodex RSpak NN-814
Eluent : 40mM Phosphoric acid ag.
Flow rate : 1.0mL/min

Detector :RI

Column temp. : 40°C

Amino acid analysis using multimode Haloacetic acid analysis using multimode

Sample : 500mg/L each, 2uL

1. Chloroacetic acid
2. Bromoacetic acid
3. Dichloroacetic acid
4. Dibromoacetic acid
5. Trichloroacetic acid

Phenylenediamine isomers analysis using

multimode

Sample : 100mg/L each, 20uL
1. p-Phenylenediamine
2. m-Phenylenediamine
3. o-Phenylenediamine
1

4
2
2
3
3
5
| %—J
0 5 10 15 20 min 0 5 10 15 min
Column : Shodex RSpak JJ-50 2D Column : Shodex RSpak JJ-50 4D
Eluent : 25mM Ammonium acetate buffer(pH9.2) Eluent : 25mM Ammonium acetate buffer(pH9.2)
/CH3CN=50/50 /CH3CN=70/30
Flow rate : 0.2mL/min Flow rate 1 0.4mL/min
Detector : UV(210nm) Detector 1 UV(254nm)

Column temp. : 40°C

Column temp. : 30°C

Sample : 5pg/mL each, 10ug

1. Erythorbic acid 2. L-Ascorbic acid 3 Erythorbic acid
2 ' peaks.
0=C 0=C £ R?=0.9999
I I © 400000 i i
HOG o HOG o < [ Silica-based amino column]
«©
HOG HOC 8 First use After 180hrs )
HQ H(‘J 200000 L; Ascorbic acid 1 First use After 120hrs
HQOH 1 HOQH R?=0.9997 3
CH,0H CH,0H 2 >
2 = 1. Fructose 4
) ° 20 400 4 1.Fructose 2. Glucose s
Sample concentration(ug/mL) 2. Glucose 3. Sucrose 2
3. Sucrose 4 4 Maltose 4
4. Maltose
1500 7 I I I i I I I ! i I i
0 10 20 min 0 10 20 min 0 10 20 min 0 10 20 min
20 20
=
2 10001 Erythorbic acid 18 Maltose 18
2 TS S __ 16, Maltose
g =) =)
x E 14 . . . Sucrose E 14 s
§ 500 o e, R ucrose
L - Ascorbic acid w0l . Glucose 10 Glucose
' i ! 0 8 v Fructose 8 Fructose
o 5 10 min 0 0.5 1 50 100 150 200 50 100 150 200
Sample concentration(ug/mL) Time (hr) Time (hr)
Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E, Silica based amino column (company-A)
Eluent : 20mM NaH2PO4 + 30mM H3zPO4(pH2.2)/CH3CN=20/80 Eluent : HoO/CH3CN=25/75
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detector : UV(254nm) Detector : Rl

Column temp. : 30°C

600000

Ascorbic acid and erythorbic acid

Repeated analysis with NH2P-50 column and silica-based amino column

For every kind of saccharide, the resistance to time degradation of our polymer-based
amino column NH2P, enables to maintain a stable retention time and obtaining sharp

Column temp. : 30°C

Comparison between NH2P-40 3E and NH2P-50 4E

NH2P-40 3E (New)
(3.0mml.D. x 250mm)

NH2P-50 4E (existing)

The NH2P-40 3E is a polymer-based amino column (3 mm inner diameter)

packed by downsizing particle size. This general-purpose column
perform higher resolution and separation of the conventional column

(4.6mml.D. x 250mm) (NH2P-50 4E).
Sample : 0.5% each, 4uL
1. Fructose
2. Glucose
3. Sucrose
NH2P-40 3E | NH2P-50 4E
TPN (Sucrose) 11,300 8,700
‘ Fructose/Glucose 6.4 4.2
[ Glucose/Sucrose 8.5 5.9
1
3
2
Column : Shodex Asahipak NH2P-40 3E, NH2P-50 4E
Eluent : HoO/CH3CN=25/75
! ' ' ' Flow rate : (NH2P-40 3E) 0.35mL/min, (NH2P-50 4E) 1.0mL/min
5 10 15 20 :
Detector :RI

min Column temp. : 25°C




Saccharides analysis using corona-charged aerosol detector Products for cellulose degradation by cellulase (PcCel45A)

as particles. Accordingly, the
baseline will be significantly
influenced by components
eluted from the column. The
polymer-based amino column,
NH2P, elutes extremely small
amounts of components, and
thus enables a stable baseline
with lower noise level to be
established.

Silica-type amide column
(4.6mml.D. x 150nm)

Silica-type amino column
(4.6mml.D. x 250nm)

(2]
S
Sample : 40ug/mL each, 5uL A corona-charged aerosol c
1. Fructose detector measures effluents
] Fructose DP 12345 6 7 3
()

R A
2 83 4 5 6 7

(7]
e
)
3
2
)
=
-
o
S
2

sish

! 0 1 8 9 10
2 \H2P-50 4E Retention time (min)
/\ (4.6mml.D. x 250nm) Column : Shodex Asahipak NH2P-50 4E
Eluent : (A);H20/CH3CN=40/60
0 5 10 15 min (B):H20/CH3CN=50/50
Linear gradient; (A) to (B),10min
Column : Shodex Asahipak NH2P-50 4E Flowrate  :1.0mL/min
Silica based amino column (company-A), Detector : Corona charged aerosol
Silica based amide column (company-B) Column temp : 40°C
Eluent : HyO/CH3CN/=20/80 n
Flow rate : 1.0mL/min Data provided by Kiyohiko Igarashi, Professor of the Laboratory of Forest Chemistry,
Detector : Corona charged aerosol Biomass Chemistry Course, Department of Biomaterial Sciences,

Column temp : 30°C(Amino column), 80°C(Amide column)

Graduate School of Agricultural and Life Sciences, University of Tokyo

Fructooligosaccharide syrup Oligogalacturonic acids Chitooligosaccharides

Sample : Sample : Oligogalacturonic acids Sample : Chitooligosaccharides 2%, 20pL
Fructooligosaccharide syrup, 2.5%, 20uL n 1. Galacturonic acid 1. D-Glucosamine

1. Fructose 2. Oligogalacturonic acid dimer 2. Chitobiose hydrochloride

2. Glucose 3. Oligogalacturonic acid trimer 3. Chitotriose hydrochloride

3. Sucrose 4. Oligogalacturonic acid tetramer 4. Chitotetraose hydrochloride

4. 1-Kestose 5. Oligogalacturonic acid pentamer 5. Chitopentaose hydrochloride

5. Nystose 6. Oligogalacturonic acid hexamer 6. Chitohexaose hydrochloride

6. 1-Fructofuranosyl-D-nystose

0 5 10 15

‘
20 min 0 5 10 15 min

Column : Shodex Asahipak NH2P-50 4E
Eluent : 0.3M Sodium phosphate buffer(pH4.4)
Column : Shodex Asahipak NH2P-50 4E Flow rate : 1.0mL/min Column : Shodex Asahipak NH2P-50 4E
Eluent : CH3CN/H20=70/30 Detector : UV(210nm) Eluent : CH3CN/H>0=70/30
Flow rate : 1.0mL/min Column temp. : 40°C Flow rate : 1.0mL/min
Detector :RI Detector : Rl

Column temp. : 25°C Sample offered by Prof. Yoshino in Kyoto Women's Univ. Column temp. : 25°C

LC/TOF-MS analysis of 2-amino benzoic acid-derivatized

Pyridylaminated monosaccharides

sugar chains

(9171H) Aydeabojewoayn uonoeaajuj a1jiydoipAH 10) SUWIN[OD pA)oed paseq-1dwAjod

2 Sample : 2uL Sample : 5uL
Human IgG (1ug protein) 1. 2-Aminopyridine 0.1pmol/pL
2AA-labeled N-Glycan 2. PA-Rhamnose 1pmol/uL
. . . 3. PA-Fucose 1pmol/uL
* 2AA : 2-aminobenzoic acid 4. PA-Ribose 1pmol/uL
1 5. PA-Xylose 1pmol/pL
3 6. PA-N-Acetylglucosamine ~ 1pmol/pL
7. PA-N-Acetylgalactosamine 1pmol/puL
8. PA-Mannose 1pmol/uL
9. PA-Glucose 1pmol/uL
10. PA-Galactose 1pmol/uL
1
4 5 5 6
~ 7
— 8
6 A 9
.._..)\_.,_L 10
NN
5 10 Migration time (min) 15 20 \
Column : Shodex NH2P40-2D ! ! y R
Eluent  A; 95% CH3GN/0.1% Formic acid 0 2 0 60 min
B; 5% CH3CN/0.1% Formic acid
Gradient : Linear gradient: B%, 30%(0-2.5min), 30-95%(2.5-20min) Column : Shodex Asahipak NH2P-50 4E
Flow rate : 0.2mL/min Eluent : H3PO4/HoO/CH3CN=1/14/85
Detector : ESI-TOF MS(Polarity : Negative, Full MS range : 2000 ) Flow rate : 0.5mL/min
Column oven : 45°C Detector : Fluorescence(Ex. : 310nm, Em. : 380nm)

Data provided by Mr. Michihiro Kinoshita, Faculty of Pharmacy, Kinki University Column temp. : 40°G




3¢
=0
€3
3a
)
g
[
3
[

sishk

Aydeiborjewoays aseyd [ewIoN pue JHJ7IH ‘©seyd pasionay J10) suwnjod payoed paseq-eol|is

Silica-based Packed Columns for Reversed Phase,
HILIC and Normal Phase Chromatography

[ODS columns]

F ® This ODS column remains for over 30 years as the selling product

C18M @ Monomeric type ODS column, fully end-capped high-purity silica = .

(99.99% or higher) Fegpa p-
C18P  ® Polymeric type ODS column, fully end-capped high-purity silica (99.99% or higher)
® Excellent acid resistance
@ Advantageous for separating planar and nonplanar compounds from each other

See also page 10, "Features and Applications of Different Packing Materials used for Columns for Reversed Phase, Hydrophilic Interaction and

Normal phase Chromatography"

® Standard columns

Plate Number Functional Particle Size Carbon Load Pore Size = Column Size i
Product Code Product Name (TP/column) Group (um) (%) (A) (mm) LD.x L Shipping Solvent

F6604112 | ODSpak F-411 > 8,000 Octadecyl 5 14 100 4.6 x 150 H20/CH30H=20/80
F6605110 ODSpak F-511 > 14,000 Octadecyl 5 14 100 4.6 x 250 H20/CH30H=20/80
F6604113 | ODSpak F-411/S > 10,000 Octadecyl 3 14 100 4.6 x 100 H20/CH30H=20/80
F6650040 | Silica C18M 4D > 10,000 Octadecyl 5 16 100 4.6 x 150 H20/CH30H=30/70
F6650041 Silica C18M 4E > 16,000 Octadecyl 5 16 100 4.6 x 250 H20/CH30H=30/70
F6650042 | Silica C18M 2D > 9,000 Octadecyl 5 16 100 2.0 x 150 H20/CH30H=40/60
F6650045 | Silica C18P 4D > 10,000 Octadecyl 5 17 100 4.6 x 150 H20/CH30H=30/70
F6650046 | Silica C18P 4E > 16,000 Octadecyl 5 17 100 4.6 x 250 H20/CH30H=30/70
F6650047 | Silica C18P 2D > 9,000 Octadecyl 3 17 100 2.0 x 150 H20/CH30H=40/60

Base Material : Silica

[Other Silica-based columns]

E-411 © Silica gel packed column without any chemical modification

5SIL @ Uses high-purity silica (99.99% or higher) =
@ Like E-411, suitable for normal phase analysis using a nonpolar organic solvent P | P-
5C8 @ To use when the retention capacity of C18 is excessively higher or that of 5C4 is excessively lower
@ Applicable to ion-pair chromatography because of its rapid mass transfer and achievement
of equilibrium Pygparative”| .83
5C4 @ To use when the retention capacity of C18 or C8 is excessively high “Preparative ' | P.83

Columns

5CN @ Utilizes reversed phase interaction and n-electron interaction to separate regioisomers, which typically
cannot be separated with ODS, C8, or C4 columns

5NPE - . . .
5PYE’ @ Utilizes several types of interactions based on n-electrons to separate structural isomers

5NH @ Suitable for saccharides analysis by hydrophilic interaction chromatography (HILIC) p.83
olumns

See also page 10, "Features and Applications of Different Packing Materials used for Columns for Reversed Phase, Hydrophilic Interaction and
Normal phase Chromatography"

® Standard columns

Product Code Product Name P(.I?;‘;c':?un;;?r Fug::;f:al Part;s:;e‘)Size Carbg’z)Load Pora)Size ?n?m;';r;)s;(zf Shipping Solvent
F6604110 | Silicapak E-411 2 8,000 - 5 - 50 4.6 x 150  IPADichloromethane/n-Hexane
F6650050 Silica 5SIL 4D > 9,000 - 5 - 100 4.6 x 150 CeH14/C2H50H=95/5
F6650051 Silica 5SIL 4E = 15,000 - 5 - 100 4.6 x 250 CeH14/C2H50H=95/5
F6650052 Silica 5C8 4D > 9,000 Octyl 5 10 100 4.6 x 150 H20/CH30H=34/66
F6650053 Silica 5C8 4E > 15,000 Octyl 5 10 100 4.6 x 250 H20/CH30H=34/66
F6650054 | Silica 5C4 4D > 9,000 Butyl 5 7 100 4.6 x 150 H20/CH30H=45/55
F6650055 Silica 5C4 4E > 15,000 Butyl 5 7 100 4.6 x 250 H20/CH30H=45/55
F6650058 | Silica 5CN 4D > 7,000 Cyanopropyl 5 - 100 4.6 x 150 H20/CH30H=60/40
F6650059 Silica 5CN 4E > 12,000 Cyanopropyl 5 - 100 4.6 x 250 H20/CH30H=60/40
F6650062 Silica 5NPE 4D > 8,000 | Nitrophenylethyl 5 - 100 4.6 x 150 H20/CH30H=45/55
F6650063 Silica 5PYE 4D > 7,000 Pyrenylethyl 5 - 100 4.6 x 150 H20/CH30H=30/70
F6650060 Silica 5NH 4D > 5,000 Aminopropyl 5 - 100 4.6 x 150 H20/CH3CN=5/95
F6650061 Silica 5NH 4E > 8,000 Aminopropyl 5 - 100 4.6 x 250 H20/CH3CN=5/95

*Contact Shodex or our distributors near you for customized columns. Base Material : Silica



Hippuric acids in urine

Standards sample 10,
i gL Urine(10-fold diluted)
2. Hippuric acid 17ug/mL
2 3. o—Methth!ppuric ac?d 17pg/mL
4. p-Methylhippuric acid ~ 17pg/mL
5. m-Methylhippuric acid  17pg/mL
6. Creatinine 33ug/mL
5
3 6
4
6
1 2
[_A._ J—
0 5 10 min 0 5 10 min

Column : Shodex ODSpak F-411
Eluent
+ 4.5mM Sodium dodecyl! sulfate
Flow rate : 1.0mL/min
Detector : Uv(225nm)

Column temp. : 50°C

: [20mM Phosphoric acid + 20mM B-Cyclodextin(pH2.5)]/CH3CN=88/12

Reference : Shoku-An No. 0728001 (July 28, 2006, Japan)
Test method of Aflatoxin B1 in cereals, puises, nuts and
seeds, spices "multifunctional column"

TFA method

4
3 Sample :
5pg/L each, 20uL
1 1. Derived Aflatoxin Gy
2. Derived Aflatoxin B4
3. Aflatoxin Go
4. Aflatoxin By
0 5 10 15 20 min

Column : Shodex Silica C18M 4E

Eluent : HoO/CH3CN/CH30H/=60/10/30

Flow rate : 1.0mL/min

Detector : Fluorescence(Ex. : 365nm, Em. : 450nm)

Column temp. : 40°C

Trichothecene mycotoxin

Reference : Shoku-An No. 0717001 (July 17, 2003, Japan)
Test method of deoxynivalenol

Sample : 20puL
1. Nivalenol (INIV)
2. Deoxynivalenol (DON)
*1 ppm each of DON and
NIV were added to wheat
sample
1
2
6 E; 16 1‘5 min
Column : Shodex Silica C18M 4E
Eluent : HoO/CH3CN/CH30H=90/5/5
Flow rate : 1.0mL/min
Detector - UV(220nm)

Column temp. : 40°C

Isoflavones

Sample :
2 1. Daidzin ~ 1.0ug
2. Genistin  0.5ug
4 3. Daidzein  1.0pg
4. Genistein  1.0pg

S

5 10 15 min

Column : Shodex Silica C18P 4D

Eluent 1 0.1% Acetic acid aq./CH3z0H=70/30
Flow rate : 1.0mL/min

Detector : UV(254nm)

Column temp. : 30°C

Catechins in green tea

3 Sample :
1. (-)-Epigallocatechin 1.0pg
2. (-)-Catechin 1.0pg
3 (-)-Epigallocatechin gallate 0.5ug
4. (-)-Catechin gallate 1.0pg
4
1

N\l{»

. . | | |

0 10 20 30 40 min

Column : Shodex Silica C18P 4D

Eluent 1 0.1% Phosphoric acid aq./CH30H=20/80
Flow rate : 1.0mL/min

Detector : UV(254nm)

Column temp. : 30°C

Benzylpyridine isomers

Sample :

1. 2-Benzylpyridine
2. 3-Benzylpyridine
3. 4-Benzylpyridine

Dinitronaphthalene isomers

Sample :

1. Naphtalene

2. 1,5-Dimethylnaphtalene
3. 1,5-Dinitronaphtalene

1 4. 1,8-Dinitronaphtalene
2
2
"
3
3 4
/
0 5 10 15 20 25 0 5 10 15
min min
Column : Shodex Silica 5PYE 4D Column : Shodex Silica 5SNPE 4D
Eluent : 20mM KH2PO4 aq./CH30H=40/60 Eluent : HoO/CH30H=30/70
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detector 1 UV(254nm) Detector : UV(254nm)

Column temp. : 30°C

Column temp. : 30°C

Sample : 20pL

1. a-Tocopherol  5pg/mL

2. a-Tocotrienol 10pg/mL

3. B-Tocopherol  5pg/mL
6 4.y-Tocopherol 5ug/mL
5. y-Tocotrienol 10pg/mL
6. 8-Tocopherol  5pg/mL
7. 8-Tocotrienol 10pg/mL

4
1 3
2
5 7
0 5 10 15
min
Column : Shodex Silica 5SIL 4D
Eluent : n-Hexane/Isopropanol/Acetic acid
=1000/6/5
Flow rate : 1.0mL/min
Detector : Fluorescence(Ex. 298nm, Em. 325nm)

Column temp. : 30°C
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Columns for Chiral Separation

CD ® a-, B-, and y-cyclodextrin derivatives bound to packing materials as the functional group
® Separates by using differences in conformational compatibility of optical isomers
©® Silica-based and polymer-based packing materials
@ Versatile columns for chiral separation No.26, 27
CRX-853 @ L-amino acids derivatives bound to the packing material as the functional group
@ Separates optical isomers by using difference in capacity of metal complex formation between metal
ion and optical isomers after the functional group and the metal ion in eluent forms complex
@ Suitable for amino acids, hydroxy acids, and derivatives thereof
ABA-894 @ Bovine serum albumin (BSA) bound to packing materials as the functional group
® Separates optical isomers by using interactions between the isomers captured by hydrophobic
pockets of BSA and surrounding amino acid residues
@ Suitable for the separation of optical isomers of amino acids and carboxylic acids
No.21 p.73
® Standard columns
Particle Column Size
Product Code Product Name Functional Group Base Material Size (mm) Shipping Solvent
(um) I.D.x L
F7146000 ORpak CDA-453 HQ | a-Cyclodextrin derivative | Polyhydroxymethacrylate 6 4.6 x 150 H20
1.7% TEA-acetate buffer + 0.1M
: g R 6
F7146001 ORpak CDB-453 HQ | B-Cyclodextrin derivative | Polyhydroxymethacrylate 4.6 x 150 NaCl(pH4.0)/CH3CN=80/20
. -~ 1.0% Acetic acid + 0.2M NaCl aq.
F7146002 ORpak CDC-453 HQ | y-Cyclodextrin derivative | Polyhydroxymethacrylate 6 4.6 x 150 JCH3CN=90/10
. P - 1.0% Acetic acid + 0.2M NaCl aq.
a ” 3 g
F7146003 ORpak CDBS-453 B-Cyclodextrin derivative Silica 4.6 x 150 /CH3CN=70/30
F6709250 ORpak CD-G (guard column) Polyhydroxymethacrylate 6 46 x 10 H20
F7140040 ORpak CRX-853 L-amino acid derivative | Polyhydroxymethacrylate 6 8.0 x 50 0.25mM CuSO4 aqg.
F6709300 ORpak CRX-G (guard column) Polyhydroxymethacrylate 6 46 x 10 0.25mM CuSO4 aqg.
50mM Tris-HCI buffer +150mM
o i i 6
F7118960 AFpak ABA-894 Bovine serum albumin | Polyhydroxymethacrylate 8.0 x 50 NaCl+ 0.02% NaNz3(pH7.4)

n=6, a-CD
n=7, B-CD
n=8, y-CD

CH20H

OH

OH

n

Structure of CD

(¢}

(0] -
H\OH_OH J—"T) on

*Contact Shodex or our distributors near you for customized columns.



Medicinal chemicals

S-Warfarin R-Warfarin
sample K a Rs |eluent (125pg) (125u9)
M / Warfarin
Alprenolol 3.3|1.05| 0.7 A o
Brompheniramine 441135 | 4.2 A -
Caprofen 45(1.09 | 1.4 C Z~ CHCH,COCH;3
Chlorpheniramine 06[130[14 | C h 0”@
Chlorthalidone 6.81.29 | 3.8 A ; T } ;
Clidiniumbromide 98(1.06 (08 | A 0 20 40 mim
Homatropine 431127 | 25 B .
Indapamide 106|118 | 2.3 A an 7-h{:;§:yzv;larf)ann 6-hydroxy Warfarin
Laudanosoline 76[132 |20 | B 9N\ 070
Nefopam 21129 |34 | A H ZN CHCHZCOCH,
Norlaudanosoline 76 (139 | 2.8 B 6-hydroxy Warfarin @
Orphenadrine 16.0 [1.07 [ 1.2 | A Column : Shodex ORP?k CPBS'453 (each 2.5g)
Oxyphencyclimine | 17.4 | 1.11 | 1.6 c Eluent 1 (A) (1.1% Acetic acid+0.2M NaCl) aq. " Warta
Procyclidine 5810012 | C /CH3CN=90/10 Tohyaroxy Watfarin
: - - - (B) 2.2% Acetic acid+1.2% Triethylamine H 20
Promethazine 155106 | 1.0 | A +0.2M NaCl aq. m
Propranolol 186[112| 13 | B (C) (1.1% Acetic acid+0.2M NaCl) aq. [HieHeCOCHs
Terbutaline 15119 1.8 | A /CH3CN=70/30 0 20 40 mim @
Tolperizone 21.3 (119 | 1.6 B Flow rate (A, C) 0.5mL/min, (B) 1.0mL/min
Trihexyphenidyl 610114 | 1.8 c Detector 1 UV(254nm) Column : Shodex ORpak CDBS-453
Valethamate” 32 ]1.07 | 0.9 c Column temp.:20°C Eluent :(1.0% Acetic acid + 0.2M NaCl) aq./CH3CN=80/20
W " 39]1.08 | 1.0 c Flow rate :0.4mL/min
R 31112 [ 12 C Detector :(1) UV(310nm)
aarin : . . . ) ) (II') Fluorescence(Ex. : 335nm, Em. : 415nm)
Zopiclone 18122 | 1.8 A Two asymmetric centers exist Column temp. : 16.5°C
ephrine Chlorpheniramine and methabolites
1
Sample : Epinephrine [l Sample :
1. Chlorpheniramine
"o e ’ oH
* k]
H Tims (\N\CH
N.__CH N
3 | X
GRS
cl
OH 2. Monodesmethyl-chlorpheniramine
OH (\N/CHa
SH
| Ny CH.
o
cl
3. Didesmethyl-chlorpheniramine
(]
| Ny CH
J
| | | | | ' ' ' . Cl
0 10 20 30 mim 0 © 20 30 mim
Column : Shodex ORpak CDBS-453 Column : Shodex ORpak CDBS-453
Eluent : (0.05% Acetic acid + 0.2M NaCl) agq./CH3CN=99/1 Eluent : (1.0% Acetic acid + 0.2M NaCl) aq./CH3CN=90/10
Flow rate : 0.5mL/min Flow rate : 0.5mL/min
Detector : UV(254nm) Detector 1 UV(254nm)
Column temp. : 10°C Column temp. : 30°C Data provided by Dr.Sakurai,

Tokyo University of Pharmacy and Life Science

Amino acids, Hydroxy acids and Carboxylic acids

Optical isomers Rs | a |Eluent| Column Optical isomers Rs | a [Euent| Column
6-Fluorotryptophan Phenylalanine b
COOH ORpak NH, L ORpak
HQN—échHQU@ 198|133 | A CDA-453 HQ 2 @*CHA}H*COOH 2171226 W CRX-853
N F 2
H ©
2
Alanine-B-naphthylamide ‘E | DNS-Valine L
< D
ORpak CHy CHg3 AFpak
3 : A 243|160 | B HsC W 1.58(1.43| X
he] ~CH- » N -
.g HoN=CH CONH —J CDB-453 HQ G~ Q cH ABA-894
o CHy Q S0NHCH—GOOH
E MTH-Phenylalanine ﬁ Mandelic acid S R
o
©
s .
oty ORpak > @CH, CooH ORpak
\,X)KNH 330|120 | C | cnElisang 5 & 230|144 Y | o s
,{ °
[ CHF@ _J £
DNS-Leucine é’ 4-(1-Oxo-2-cyclohexylmethyl)-|
HiG_ CHy ® | benzoic acid
\/
CH ORpak Kl AFpak
[N 1 279(197| D _ = Q 1.48(141| Z .
oo o ’ CDC-453 HQ z Mcow ABA-894
(_)r—SO;NHCH—COOH s
: [¢]

A:HxO

B : [1.4% Acetic acid + 0.7% Triethylamine + 0.1M NaCl(pH3.9)[/CH3CN=80/20

C : (1.8% Acetic acid + 0.1M NaCl) aq./CH3zCN=80/20
D : (1.1% Acetic acid + 0.2M NaCl) aq./CHzCN=90/10

N <X s

: 0.5mM CuSO4 aq./CH3CN=60/40

: 25mM Phosphate buffer(pH7.0) + 0.5% Isopropanol
: 0.25mM CuSOy4 aq.

: 50mM Sodium phosphate buffer(pH7.0)
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Columns for Anion Exchange Chromatography

QA-825, © Suitable for the analysis of relatively high-molecular-weight compounds, such as proteins,
DEAE-825 peptides, DNA, and RNA

® Uses eluents over a wide pH range from 2 to 12 WSS No.7 p.71 p.84
DEAE3N-4T ® Non-porous base material

Not e

® For rapid analysis 5 No.6 No.33 | Semmers | P-71
DEAE-2B ® Non-porous base material

® Supports UHPLC (available under hyperbaric conditions up to 30 MPa) No.42
ES-502N 7C ® Polyvinyl alcohol as a base material offers different separation properties

® Low hydrophobic interaction of proteins allows analysis under mild conditions

pr— —
p-71 p.84
Micro Columns Columns

WA-624 @ Suitable for anion exchange analysis of low-molecular-weight compounds such as nucleotides

® Standard columns

Strong anion exchange resin ( Functional Group : Quaternary Ammonium)

Product lon Exchange Particle = Pore  Column Size
Cod Product Name Capacity Base Material Size Size (mm) Shipping Solvent
ode (meq/g) (um) A 1.D.x L
F6110011 IEC QA-825 0.45 Polyhydroxymethacrylate 12 5,000 8.0 x 75 50mM Na2S04 aq.

Weak anion exchange resin ( Functional Group : Diethylaminoethyl )

Product lon Exchange Particle = Pore | Column Size
Product Name Capacity Base Material Size Size (mm) Shipping Solvent
Code (meq/q) (um) A) 1.D.x L
F6118255 | IEC DEAE-825 0.6 Polyhydroxymethacrylate 8 5,000 8.0x 75 50mM Na2S04 aq.
F6112100 | IEC DEAE3N-4T 0.4 Polyhydroxymethacrylate 2.5 - 46x 35 H20
F6112110 PIKESS DEAE-2B 0.4 Polyhydroxymethacrylate 2.5 - 2.0x 50 H20
F7640002 | Asahi . 50mM 1,3-Diaminopropane
pak ES-502N 7C 0.55 Polyvinyl alcohol 9 2,000 7.5 x 100 + 50mM NaCl(pH10.0)
F6356240 | AXpak WA-624 1.2 Polyhydroxymethacrylate 10 2,000 | 6.0 x 150 ?pL"é' 37&’1‘&39‘;35’;:“3 buffer
F6700245 | AXpak WA-G (guard column) Polyhydroxymethacrylate 10 - 46 x 10 ?p”\g g;;g:::&ﬁzgg?;; 1 BHLET

*Contact Shodex or our distributors near you for customized columns.



Pro