
Application data of  CHP series

Fig. 5-44  Elution profile of tocopherol and 
                   tocotrienol in preparative scale
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Fig. 5-41  Vitamin E in Rice Bran Oil

Conditions
Column

Eluent
Flow rate
Detection
Sample
Injection

：MCI GEL™ CMG20/C10
　4.6mm I.D.×150mm
：Hexane-EtOH = 98/2 (vol.)
：0.5
：295nm
：Rice Bran Oil, 50
：10μL

Fig. 5-42  Elution profile of Rice Bran Oil 
                  in preparative scale
Conditions
Column

Eluent
Flow rate
Detection
Sample
Injection

：MCI GEL™ CMG20/P30
　20mm I.D.×500mm
：Hexane/C2H5OH = 98/2 (vol.)
：4.7
：295 nm
：Rice Bran Oil, 50
：1260μL
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Fig. 5-43  Mixture of tocopherol and tocotrienol
                 : Comparison with silica gel column
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Conditions
Column

Eluent

Flow rate
Column temp.
Detection
Sample
Injection

：1. Silica gel 5SIL, 4.6mmI.D.×250mm
     2. MCI GEL™ CMG20/C04, 4.6mmI.D.×150mm
：1. Hexane/EtOH = 99/1
     2. Hexane/EtOH = 98/2 
：1.0
：25℃
：UV 292nm
：Mixture of tocopherol and tocotrienol
：10μl( 1mg/mL )

Conditions
Column
Eluent
Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ CMG20/P150, 41.2mmI.D.×550mm, ×4
：Hexane/EtOH = 90/10
：49.0            (SV=1.0)
：25℃
：UV 292n
：Mixture of tocopherol and tocotrienol
：150 mL ( 50g/L )
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○Chiral separation columns MCI GEL™ CRS10W （DLAA）
MCI GEL™ CRS15W （LDAA） 

●Separation mechanism

Separation mechanism
Fig. 6-1   DL-Isoleucine
Application of CRS10W
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6 Chiral separation columns

Separation mechanism and performance of MCI GEL™ CRS series

2mM CuSO4/H2O
0.5

MCI GEL™ column USPParticle size (μm)Column dimensions

MCI GEL™ CRS10W

MCI GEL™ CRS15W

4.6×50mm

4.6×50mm

L32

L32
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Fig. 6-2   Separation of amino 
acids mixture

For all chromatograms, column temperature is room temperature and wave length is 254nm. 
All eluents are CuSO4 aqueous solution except for Fig. 6-9 and Fig. 6-10.

D isomers elute ahead of L isomers.

Fig. 6-3   Separation of amino 
acids mixture

Fig. 6-4   Separation 
of DL-Ser.

D isomers elute ahead of L isomers.
0.1mM CuSO4,
0.5

Fig. 6-5   Separation of 
DL-aspartic acid

2mM CuSO4,
0.5

Fig. 6-6   Separation of 
DL-glutamic acid

Fig. 6-8   Separation of 
DL-lysine

Fig. 6-7   Separation of 
DL-histidine

2mM CuSO4,
1.0

0.1mM CuSO4,
0.5

0.1mM CuSO4,
0.2

Fig. 6-9   Separation of 
DL-phenylalanine
2mM CuSO4/CH3OH
＝85/15(vol)
1

Fig. 6-10   Separation of 
DL-tryptophan

Fig. 6-12   Durability testFig. 6-11   Separation of 
DL-lactic acid

2mM CuSO4/CH3OH
＝85/15(vol)
1

2mM CuSO4,
0.5

0.5mM CuSO4,
1.0
Column temp.
　　：ambient
Detection：254nm
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The sample was continuously injected 
800 times for approximately 500 hrs. 
Changes of retention times and 
separation ability are not observed.

Application data of CRS10W

Fig. 6-13   Separation of DL-α-Phenylglycine

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3OH＝85/15
：1.0
：25℃
：254nm
：1. D-α-Phenylglycine
　2. L-α-Phenylglycine

Fig. 6-14   Separation of methionine 
and acetylmethionine

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：25℃
：254nm
：1. D-Met
　2. L-Met
　3. Acetyl-D-Met
　4. Acetyl-L-Met

Fig. 6-16   Separation of diaminopimelic acid
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Conditions
Column 
Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4

：0.5
：25℃
：254nm
：

Conditions
Column 
Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：0.4mMCuSO4

：1.0
：ambient
：UV 254nm
：D/L  Aspartic  acid

Conditions
Column 
Eluent
Flow rate
Temp.
Detection
Sample

Application data of CRS10W

Fig. 6-15   D/L-Aspartic acid

1050 2520 353015

1. D,D-2,6-Diaminopimelic acid
2. meso-2,6-Diaminopimelic acid
3. L,L-2,6-Diaminopimelic acid
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Fig. 6-17   Separation of 2-hydroxy
                                      carboxylic acids

Fig. 6-18   Separation of 2-hydroxy
                                        carboxylic acids
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Application data of CRS10W

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：ambient
：254nm
：1,2＝D,L-Lactic acid
　3,4＝D,L-2-Hydroxy-n-butyric acid
　5,6＝D,L-α-Hydroxy-n-valeric acid
　7,8＝D-,L-α-Hydroxy isocaproic acid

Conditions
Column 
Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：ambient
：254nm
：1,2＝D,L-p-Hydroxymandelic acid
　3,4＝D,L-m-Hydroxymandelic acid
　5,6＝D,L-Mandelic acid

Conditions
Column 
Eluent
Flow rate
Column temp.
Detection
Sample

Fig. 6-19   D/L  Alanine Fig. 6-20   DL-P-Hydroxyphenylglycine

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：0.1mMCuSO4

：1.0
：30℃
：UV 254nm
：D/L  Alanine

Conditions
Column 
Eluent
Flow rate
Temp.
Detection
Sample

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mMCuSO4:MeOH＝85:15
：1.0
：30℃
：UV 254nm
：DL-P-ydroxyphenylglycine   

Conditions
Column 
Eluent
Flow rate
Temp.
Detection
Sample

D

L

D L

7.55.02.50.0 7.55.02.50.0

Fig. 6-21   Separation of DL-alanine

Fig. 6-22   Analysis of a trace of L-lactic acid  in 50 ppm D-lactic acid

CRS15W CRS10W

CRS15W CRS10W

The CRS15W is recommended for analysis of a trace of L-isomer in a principal D-isomer 
when the CRS10W does not provide an adequate chromatogram.
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Comparison data of CRS10W and CRS15W
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Notes

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Orn•HCI

Lys•HCI

Ala

His•HCI

Ser

Thr

Cit

Hyp

Pro

Val

Nval

Asp

Glu

Ileu(DL)

Ileu(allo)

Leu

Nleu

Met

Tyr

Eth

Phe

0.1

0.1

0.1

0.1

0.1

0.1

0.5

1.0

1.0

1.0

1.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

0.2

0.2

0.5

0.5

0.5

0.5

0.5

0.2

1.0

1.0

1.0

0.5

1.0

0.5

0.5

1.0

1.0

1.0

1.0

1.0

1.0

6.8

7.7

11.0

10.5

10.1

11.3

10.4

23.8

7.3

8.9

11.5

13.2

16.2

30.4

21.9

14.6

24.1

10.3

22.5

26.4

37.8

＜1

＜1

1.4

1.7

1.0

1.3

2.3

1.1

4.5

5.0

4.7

0.8

2.3

6.5

6.0

4.6

6.5

2.6

5.3

5.0

6.3

1.26

1.45

1.39

1.63

1.25

1.29

1.75

1.23

2.13

2.04

2.07

1.18

1.54

2.14

1.97

1.97

2.16

1.64

1.85

1.69

1.84

Amino acids
CuSO4 aq. soln.

[mM]
Flow rate
[            ]

Retention time; 
L-isomers

[min]

Separation
factor

[α]

Separation
rate
[Rs]

�1�.
�2�.
�3�.

�4�.

�C�o�l�u�m�n� �t�e�m�p�e�r�a�t�u�r�e�;� �a�m�b�i�e�n�t� � � � � � � � � � � � � �D�e�t�e�c�t�i�o�n�;� �2�5�4�n�m
�T�h�e�s�e� �a�r�e� �e�x�a�m�p�l�e� �d�a�t�a� �a�n�d� �d�o� �n�o�t� �g�u�a�r�a�n�t�e�e� �t�h�e� �c�o�l�u�m�n� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�.
�I�m�p�r�o�v�e�d� �r�e�s�o�l�u�t�i�o�n� �o�r� �a�p�p�r�o�p�r�i�a�t�e� �c�h�r�o�m�a�t�o�g�r�a�m� �c�a�n� �b�e� �o�b�t�a�i�n�e�d� �b�y� �f�u�r�t�h�e�r� �i�n�v�e�s�t�i�g�a�t�i�n�g� 
�c�h�r�o�m�a�t�o�g�r�a�p�h�i�c� �c�o�n�d�i�t�i�o�n�s�.
�F�o�r� �e�a�c�h� �a�m�i�n�o� �a�c�i�d� �i�n� �t�h�e� �t�a�b�l�e�,� �D�-�i�s�o�m�e�r� �e�l�u�t�e�s� �a�h�e�a�d� �o�f� �L�-�i�s�o�m�e�r� �e�x�c�e�p�t� �f�o�r� �H�y�d�r�o�x�y�p�r�o�l�i�n�e�.

�1�.

�2�.
�3�.
�4�.

�5�.

�6�.

�7�.

�8�.

�9�.

�I�t� �w�i�l�l� �t�a�k�e� �h�o�u�r�s� �f�o�r� �e�q�u�i�l�i�b�r�i�u�m� �b�e�t�w�e�e�n� �l�i�g�a�n�d� �o�f� �s�t�a�t�i�o�n�a�r�y� �p�h�a�s�e� �a�n�d� �c�o�p�p�e�r� �i�o�n� �o�f� �e�l�u�e�n�t�.� �T�w�o� �t�o� 
�t�h�r�e�e� �h�o�u�r�s� �o�f� �c�o�n�d�i�t�i�o�n�i�n�g� �t�h�e� �c�o�l�u�m�n� �w�i�t�h� �t�h�e� �e�l�u�e�n�t� �i�s� �a�d�v�i�s�e�d� �b�e�f�o�r�e� �s�a�m�p�l�e� �i�n�j�e�c�t�i�o�n� �o�r� �a�f�t�e�r� 
�c�h�a�n�g�i�n�g� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �C�u�S�O�4� �o�f� �e�l�u�e�n�t�.
�F�o�r� �a�c�i�d�i�c� �a�m�i�n�o� �a�c�i�d�s�,� �h�i�g�h�e�r� �C�u�S�O�4� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �e�l�u�e�n�t� �p�r�o�v�i�d�e�s� �b�e�t�t�e�r� �r�e�s�o�l�u�t�i�o�n�.
�F�o�r� �w�e�a�k�l�y� �r�e�t�a�i�n�e�d� �h�y�d�r�o�p�h�i�l�i�c� �a�m�i�n�o� �a�c�i�d�s�,� �l�o�w� �f�l�o�w� �r�a�t�e� �(�0�.�2�-�0�.�5� �m�L�/�m�i�n�)� �y�i�e�l�d�s� �b�e�t�t�e�r� �r�e�s�o�l�u�t�i�o�n�.
�P�e�a�k� �a�r�e�a� �m�a�y� �d�e�c�r�e�a�s�e� �w�i�t�h� �c�o�n�t�i�n�u�o�u�s� �i�n�j�e�c�t�i�o�n� �o�f� �s�a�m�p�l�e�s�,� �w�h�e�n� �t�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �a�m�i�n�o� �a�c�i�d�s� 
�i�n� �s�a�m�p�l�e� �s�o�l�u�t�i�o�n� �i�s� �m�u�c�h� �h�i�g�h�e�r� �t�h�a�n� �t�h�a�t� �o�f� �C�u�S�O�4� �i�n� �t�h�e� �e�l�u�e�n�t�.
�P�l�e�a�s�e� �b�e� �c�a�r�e�f�u�l� �n�o�t� �t�o� �f�l�o�w� �b�o�t�h� �w�a�t�e�r� �s�o�l�u�b�l�e� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t�s� �(�C�H�3�C�N�,� �C�H�3�O�H�,� �e�t�c�)� �a�n�d� �n�o�n� 
�w�a�t�e�r� �s�o�l�u�b�l�e� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t�s� �(�n�-�h�e�x�a�n�e�,� �c�h�l�o�r�o�f�o�r�m�,� �e�t�c�)� �i�n�t�o� �t�h�e� �c�o�l�u�m�n�.� �T�h�e� �c�o�l�u�m�n� �w�i�l�l� �b�e� �f�a�t�a�l�l�y� 
�d�a�m�a�g�e�d� �a�n�d� �w�i�l�l� �n�e�v�e�r� �s�e�p�a�r�a�t�e� �o�p�t�i�c�a�l� �i�s�o�m�e�r�s�.� �P�l�e�a�s�e� �b�e� �p�a�r�t�i�c�u�l�a�r�l�y� �c�a�r�e�f�u�l� �i�f� �H�P�L�C� �e�q�u�i�p�m�e�n�t� �i�s� 
�u�s�e�d� �t�o�g�e�t�h�e�r� �w�i�t�h� �R�P� �m�o�d�e� �a�n�d� �N�P� �m�o�d�e�.
�P�l�e�a�s�e� �d�o� �n�o�t� �u�s�e� �a�c�i�d� �o�r� �a�l�k�a�l�i� �s�o�l�u�t�i�o�n�s� �t�o� �a�d�j�u�s�t� �p�H� �o�f� �e�l�u�e�n�t�.� �A�n�d� �a�l�s�o� �d�o� �n�o�t� �u�s�e� �b�u�f�f�e�r� �s�o�l�u�t�i�o�n�s�.� 
�T�h�e�s�e� �s�o�l�u�t�i�o�n�s� �m�a�y� �c�a�u�s�e� �f�o�r�m�i�n�g� �p�r�e�c�i�p�i�t�a�t�i�o�n�,� �h�e�n�c�e� �c�a�u�s�e� �o�f� �b�l�o�c�k�a�g�e� �o�f� �t�h�e� �c�o�l�u�m�n�.
�F�o�r� �s�t�r�o�n�g�l�y� �r�e�t�a�i�n�e�d� �h�y�d�r�o�p�h�o�b�i�c� �a�m�i�n�o� �a�c�i�d�s�,� �a�d�d�i�t�i�o�n� �o�f� �C�H�3�C�N� �o�r� �C�H�3�O�H� �i�n� �t�h�e� �e�l�u�e�n�t� �e�n�a�b�l�e�s� 
�f�a�s�t�e�r� �e�l�u�t�i�o�n�.� �T�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �t�h�e�s�e� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t�s� �s�h�o�u�l�d� �b�e� �b�e�l�o�w� �1�5� �v�/�v�%�.
�D�O�P�A� �a�n�d� �o�t�h�e�r� �n�o�n�-�p�o�l�a�r� �a�m�i�n�o� �a�c�i�d�s� �w�i�l�l� �b�e� �s�t�r�o�n�g�l�y� �a�d�s�o�r�b�e�d� �o�n� �t�h�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �a�n�d� �w�i�l�l� 
�c�a�u�s�e� �c�o�n�t�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �c�o�l�u�m�n�.
�R�e�g�e�n�e�r�a�t�i�o�n� �o�f� �c�o�n�t�a�m�i�n�a�t�e�d� �c�o�l�u�m�n� �i�s� �d�i�f�f�i�c�u�l�t�.

Examples of chromatographic conditions and datas

�F�o�r� �a� �p�r�e�t�r�e�a�t�m�e�n�t� �o�f� �a�n�a�l�y�t�i�c�a�l� �s�a�m�p�l�e�,� �w�e� �p�r�o�v�i�d�e� �v�a�r�i�o�u�s� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �v�a�r�i�o�u�s� �c�h�e�m�i�c�a�l� �s�t�r�u�c�t�u�r�e�,� 
�h�y�d�r�o�p�h�o�b�i�c�i�t�y�,� �a�n�d� �m�i�c�r�o�-�p�o�r�e� �s�i�z�e�s�.� �Y�o�u� �c�a�n� �s�e�l�e�c�t� �o�u�r� �S�P�E� �s�o�r�b�e�n�t�s� �d�e�p�e�n�d�i�n�g� �o�n� �y�o�u�r� �m�o�l�e�c�u�l�e� �n�a�t�u�r�e�.
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�C�H�P�8�5�/�P�1�2�0�,�C�H�P�8�7�/�P�1�2�0�,�C�H�P�O�D�/�P�3�0�:� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �a� �c�o�n�t�r�o�l�l�e�d� �m�i�c�r�o�-�p�o�r�e� �s�i�z�e�,� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e� 
�s�m�a�l�l� �m�o�l�e�c�u�l�e� �a�d�s�o�r�p�t�i�o�n� �e�x�c�e�p�t� �l�a�r�g�e� �m�o�l�e�c�u�l�e� �m�i�x�t�u�r�e�,� �l�i�k�e� �p�r�o�t�e�i�n�s�.
�C�S�P�8�0�0�:� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �h�i�g�h� �c�o�n�c�e�n�t�r�a�t�i�o�n� �r�a�t�i�o� �a�n�d� �h�i�g�h� �r�e�c�o�v�e�r�y�,� �e�x�c�e�l�l�e�n�t� �f�o�r� �e�n�r�i�c�h�m�e�n�t� �t�r�a�c�e� 
�o�r�g�a�n�i�c� �c�o�m�p�o�u�n�d�s� �a�n�d� �n�o�n�-�i�o�n�i�c� �s�u�b�s�t�a�n�c�e�s� �s�u�c�h� �a�s� �t�r�i�c�h�l�o�r�o�e�t�h�y�l�e�n�e� �f�r�o�m� �e�n�v�i�r�o�n�m�e�n�t�a�l� �w�a�t�e�r�.
�T�h�e�s�e� �S�P�E� �s�o�r�b�e�n�t�s� �a�r�e� �t�o� �p�r�e�p�a�r�e� �s�a�m�p�l�e�s� �f�o�r� �m�u�t�a�g�e�n�i�c�i�t�y� �s�t�u�d�y� �o�r� �G�C�/�M�S� �a�n�a�l�y�s�i�s�.
�S�F�P�0�8�/�P�2�5�:� �S�P�E� �s�o�r�b�e�n�t�s� �d�e�d�i�c�a�t�e�d� �f�o�r� �s�m�a�l�l� �d�r�u�g� �m�o�l�e�c�u�l�e�s� �e�x�t�r�a�c�t�i�o�n�.
�S�u�p�e�r�i�o�r� �p�u�r�i�t�y� �o�f� �t�h�i�s� �S�P�E� �e�x�t�r�a�c�t�s� �o�f�f�e�r�s� �e�a�s�i�e�r� �a�n�d� �f�a�s�t�e�r� �s�a�m�p�l�e� �p�r�e�p�a�r�a�t�i�o�n�.
�C�H�L�1�0�P�,�C�H�L�2�0�P�,�C�L�B�2�0�P�:� �S�P�E� �s�o�r�b�e�n�t�s� �f�o�r� �r�a�r�e� �e�a�r�t�h� �m�e�t�a�l�s� �t�h�a�t� �c�o�n�t�a�i�n�s� �c�h�e�l�a�t�i�n�g� �f�u�n�c�t�i�o�n�a�l� �g�r�o�u�p�.� 
�C�L�B�1�0�P�:� �S�P�E� �s�o�r�b�e�n�t�s� �f�o�r� �b�o�r�a�t�e�,� �a�r�s�e�n�i�c� �a�n�d� �s�e�l�e�n�i�u�m� �i�o�n�s� �t�h�a�t� �c�o�n�t�a�i�n�s� �g�l�u�c�a�m�i�n�e� �g�r�o�u�p�s� �o�n� �h�i�g�h� 
�p�o�r�o�u�s� �S�T�/�D�V�B� �m�a�t�r�i�x�.

・

・

・

・

Material list

Solid phase extraction sorbentsSPE sorbent series Solid phase extraction sorbents

CHP85/P120

CHP87/P120

CHPOD/P30

Small molecules extraction

CSP800
Enrichment of trace of 
organic compounds

SFP08/P25 Small molecules extraction

middle

small

large

middle

middle

full range

full range

2～12

full range

full range

120

120

30

120

25
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●Synthetic adsorbents and reversed-phase materials
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