
• Suitable for fractionation of residual pesticides in foods
• EV-2000 AC is used 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”.

• EV2000AC-12F is used in Shoku-An No. 0226 (February 26th, 2015, Japan) of the Pharmaceutical and
Food Safety Bureau, MHLW, Section 2 “LC/MS Analyses of Agricultural Chemicals in Livestock and
Marine Products”.

• Suitable for cleaning up high-moisture samples such as blood and bottom sediment
• Highly effective for fractionation of endocrine disruptors in environmental samples
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Features
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GPC Clean-up for residual pesticides in foods, etc.
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F6090005

CLNpak EV2000AC-12F

CLNpak EV-G AC12C

CLNpak EV-2000 AC

CLNpak EV-G AC

CLNpak EV-2000

CLNpak EV-G

CLNpak EV-200
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(guard column)

30

(guard column)

30

(guard column)

30

400

(guard column)

400

400

(guard column)
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Acetone/Cyclohexane=3/7

Acetone/Cyclohexane=3/7

Acetone/Cyclohexane=3/7

Acetone/Cyclohexane=3/7

Ethylacetate/Cyclohexane=3/7

Ethylacetate/Cyclohexane=3/7

Ethylacetate/Cyclohexane=3/7

Column Size (mm)
I.D. x Length

 12.0 × 300

 12.0 × 100

 20.0 × 300

 20.0 × 100

 20.0 × 300

 20.0 × 100

2.0 × 150

Product Name Particle Size
(µm)

Pore Size
(Å)

Shipping Solvent

Base Material : Styrene divinylbenzene copolymer

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

F6810022

F6714007

F7600025

F6810023

F6714008

F7600026

CLNpak PAE-2000

CLNpak PAE-G

CLNpak PAE-800

CLNpak PAE-2000 AC

CLNpak PAE-G AC

CLNpak PAE-800 AC

5

9

5

5

9

5

Acetonitrile

Acetonitrile

Acetonitrile

Acetone

Acetone

Acetone

20.0 × 300

  8.0 ×   50

  8.0 × 300

20.0 × 300

  8.0 ×   50

  8.0 × 300

Base Material : Polyvinyl alcohol

70

Columns for GPC Clean-up

Eluent Column

No

Yes

EV-2000,  EV-200

PAE-2000,  PAE-800

PAE-2000 AC,  PAE-800 AC

EV-2000 AC, EV2000AC-12F

Ethylacetate/Cyclohexane

Acetonitrile

Acetone

Acetone/Cyclohexane
Appropriate columns 
for GPC Clean-up

Does the sample 
contain water?

Product Code

Column Size (mm)
I.D. x Length

Product Name Particle Size
(µm)

Pore Size
(Å)

Shipping SolventProduct Code



Other than honey

Acetone/n-Hexane (2/3)
under acidic conditions with acetic acid

Macroporous diatomaceous earth 
column chromatography

[*1]

[*2]

[*1]

[*2]

Agricultural
chemicals

fraction

GPC

Test sample

Honey

Acrinathrin (5mg/L) 
(marker agricultural chemicals)

Fluvalinate
(5mg/L)

fraction range

fraction range
(when purification is insufficient)

Tricyclazole (5mg/L) 
(marker agricultural chemicals)

0

1 2

5 10 15 20 25 30 35
min

RI Corn oil Sulfer

Bis(2-ethylhexyl) adipate

Phthalic acid esters

4-Nonylphenol

DDT

Bisphenol A

Anthracene

H2O

CO2

RI

RI

RI

RI

UV (330nm)

UV (330nm)

0 15 20 25 30 35
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0 10 20 30

Insulating oil PCB

methanol

acetone

hexane

Retention time (min)

0 5 15 20 25 30
  min

Acrinathrin (5mg/L) 
(marker agricultural chemicals)

agricultural
chemicals fraction

fraction-2

fraction-1

muscle, fat, 
fish, milk, egg

liver, kidney

Tricyclazole (5mg/L) 
(marker agricultural chemicals)

0 5 10 15 20 25 30 35
min
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Liver, Kidney

Acetone/n-Hexane (1/2)
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Fraction-1

[*1]
[*1] [*1]

[*2]

Fraction-2 Agricultural
chemicals

fraction

Agricultural
chemicals

fraction

GPC

Test sample

GPC

Acetonitrile

Salting-out

Muscle, Fat, Fish Milk, Egg Honey

GPC Clean-up of fatty tuna

GPC Clean-up of beef tallow

Bisphenol A

Benzo[a]fluoranthene

min
10 20 30

1,3-Dinitropyrene

Benzo[a]pyrene

Hydroxybenzo[a]pyrene mixture 

Compound Rt(min) Compound Rt(min)

Anthracene
Chrysene
Fluoranthene
Benzo[a]fluoranthene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Pyrene
1-Hydroxypyrene

16.6
18.0
17.1
17.7
18.6
18.4
17.9
19.7

19.9
23.0

16.1
16.2
18.6
18.6
18.9
18.7

Benzo[a]pyrene
Hydroxybenzo[a]pyrene 
compound
Bisphenol A
1,3-Dinitronaphthalene
1-Nitropyrene
1,3-Dinitropyrene
1,6-Dinitropyrene
1,8-Dinitropyrene
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Sample : 30μL
PCB std. KC-mixture 400mg/L
Insulating oil 5,000mg/L
dissolved by Hexane

Elution positions of phthalic acid esters
using PAE-800 AC

Separation of PSB and insulating oil 
using PAE-800

Column : Shodex CLNpak PAE-800 AC

Eluent : Acetone
Flow rate : 0.5mL/min
Detector : UV (330nm), RI
Column temp. : Room temp.

Column : Shodex CLNpak PAE-800 AC

Eluent : Acetone 
Flow rate : 0.8mL/min 
Detector : UV (210nm) 
Column temp. : Room temp. 

Preparaion range of agricultural chemicals 
using EV2000AC-12F

Preparaion range of agricultural chemicals using 
EV-2000 AC

Column : Shodex CLNpak EV-G AC + EV-2000 AC 

Eluent : Acetone/Cyclohexane=1/4
Flow rate : 5.0mL/min
Detector : UV (254nm)
Column temp. : 40˚C
Injection vol. : 5mL

Column : Shodex CLNpak EV-G  AC12C 

  + EV2000AC-12F 

Eluent : Acetone/Cyclohexane=3/17
Flow rate : 3.0mL/min
Detector : UV (254nm)
Column temp. : 45˚C
Injection vol. : 2mL

GPC Clean-up of fatty tuna and 
beef tallow

Column : Shodex CLNpak EV-G AC + EV-2000 AC 

Eluent : Acetone/Cyclohexane=1/4
Flow rate : 5.0mL/min
Detector : UV (254nm)
Column temp. : 40˚C
Injection vol. : 5mL

Column : Shodex CLNpak PAE-800

Eluent : Methanol, Acetone, Hexane
Flow rate : 0.8mL/min
Detector : Photodiode array (209nm)
Column temp. : 40˚C

Sample : 5mL
Beef tallow
Fatty tuna
1. Acrinathrin 5mg/L
2. Tricyclazole 5mg/L

GPC Clean-up of carcinogens in diesel
dust measured using PAE-800 AC

Sample preparation outline for simultaneous GC/MS and LC/MS analysis
of agricultural chemicals in livestock and marine products (part 1) 

Sample preparation outline for simultaneous LC/MS 
analysis of agricultural chemicals in livestock and 
marine products (part 2) 

[Outline]

[Outline]
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GPC column : Shodex CLNpak EV-2000 AC + EV-G AC
*1 Purification with ethylenediamine-N-propylsilyled silica gel mini-column  
*2 Purification with silica gel mini-column

GPC column : 
Shodex CLNpak EV2000AC-12F + EV-G AC12C
*1 Purification with trimethyl aminopropylsilyled 
     silica gel mini-column  
*2 Purification with ethylenediamine-
    N-propylsilyled silica gel mini-column  

Source:
Mr. Tetsuya Sawatsubashi (Mitsubishi Heavy Industries, 
Ltd.) et al., Search of Liquid Chromatographic Clean-up 
Materials for Rapid PCB Analysis and Evaluation of Their 
Separation Characteristics. Journal of Environmental 
Chemistry, 2007, Vol. 17, No. 3, p. 471-481. Data provided by Kazuichi Hayakawa Ph.D., 

Faculty of Pharmaceutical Sciences, Kanazawa University.
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