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���6DPSOH�3UHWUHDWPHQW�IRU�+3/&
3UHWUHDWPHQW�EHIRUH�+3/&�DQDO\VLV� LV�RIWHQ�UHTXLUHG�IRU�VDPSOHV�RI� ORZ�FRQFHQWUDWLRQ�RU�VDPSOHV�FRQWDLQLQJ�DQDO\WLFDO�

FRQWDPLQDQWV��,W�LPSURYHV�UHSURGXFLELOLW\�DQG�VHQVLWLYLW\�LQ�DQDO\VLV��DQG�SURWHFWV�+3/&�FROXPQV��7KH�SUHWUHDWPHQW�PHWK�

RGV�DUH�GLIIHUHQW�DFFRUGLQJ�WR�WKH�HDFK�VDPSOH��7KH�IROORZLQJV�DUH�H[DPSOHV�RI�GLIIHUHQW�SUHWUHDWPHQWV�

���)LOWUDWLRQ

)LOWUDWLRQ�LV�D�FRPPRQ�PHWKRG�XVHG�IRU�VHSDUDWLQJ�VROLGV�IURP�OLTXLGV��,W�H[WHQGV�D�FROXPQ¶V�OLIH�E\�PLQLPL]LQJ�FROXPQ

GDPDJHV�IURP�VROLG�FRQWDPLQDQWV�VXFK�DV�SDUWLFOHV��VHGLPHQWV�DQG�FROORLG�VXEVWDQFHV��,W�DOVR�LPSURYHV�UHSURGXFLELOLW\

RI�DQDO\WLFDO�GDWD��:H�RIIHU�ERWK�V\ULQJH�W\SH�DQG�VSLQ�W\SH�¿OWHUV�IRU�VDPSOH�¿OWUDWLRQ�

6\ULQJH�)LOWHU &HQWULIXJDO�)LOWHU

3URGXFW &RVPRQLFH�)LOWHU &RVPRVSLQ�)LOWHU

&RQ¿JXUDWLRQ

8VDJH
(DV\�WR�XVH

-XVW�DWWDFK�D�¿OWHU�RQ�WRS�RI�D�V\ULQJH
(DV\�WR�XVH�E\�FHQWULIXJDWLRQ

7\SH
:��DTXHRXV�V\VWHP�
6��VROYHQW�V\VWHP�

3RUH�GLDPHWHU������ȝP
3RUH�GLDPHWHU�������ȝP

5HTXLUHG�(TXLSPHQW 6\ULQJH��6DPSOH�%RWWOH &HQWULIXJH

3DJH 3DJH��� 3DJH���

&RVPRQLFH�)LOWHU

+RZ�WR�XVH��
��� )LOO�D�V\ULQJH�ZLWK�WKH�VDPSOH�\RX�ZDQW�WR�¿OWHU�
��� $WWDFK�D�&RVPRQLFH�¿OWHU�WR�WKH�V\ULQJH�
��� 3XVK�WKH�V\ULQJH�SOXQJHU�WR�¿OWHU�WKH�VDPSOH�
��� $QDO\]H�WKH�¿OWHUHG�VDPSOH�E\�+3/&��

&RVPRVSLQ�)LOWHU�

&RPSRQHQWV���6DPSOH�5HVHUYRLU

� 6DPSOH�&ROOHFWLRQ�7XEH

+RZ�WR�XVH��

��� ,QVHUW�D�&RVPRVSLQ�VDPSOH�UHVHUYRLU�LQWR��

D�&RVPRVSLQ�VDPSOH�FROOHFWLRQ�WXEH�

��� $GG�D�VDPSOH�LQWR�WKH�&RVPRSVLQ�VDPSOH�UHVHUYRLU�

��� &ORVH�WKH�VDPSOH�FROOHFWLRQ�WXEH�FDS�DQG�FHQWULIXJH�

��� 5HPRYH�WKH�VDPSOH�UHVHUYRLU�DQG�FROOHFW�WKH�¿OWHUHG��

VDPSOH�LQ�WKH�VDPSOH�FROOHFWLRQ�WXEH�

��� $QDO\]H�WKH�¿OWHUHG�VDPSOH�E\�+3/&�

Pull

+
Sample Collection Tube

Sample Reservoir

Impurities
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���3URWHLQ�3UHFLSLWDWLRQ

3URWHLQ�SUHFLSLWDWLRQ� LV�FRPPRQO\�XVHG� WR� UH�

PRYH�SURWHLQV�LQ�VDPSOHV�IRU�GRZQVWUHDP�DQDO\�

VLV��)RU�H[DPSOH��ZKHQ�DQDO\]LQJ�GUXJ�FRQFHQ�

WUDWLRQ� LQ�EORRG�VDPSOHV��SURWHLQV�KDYH� WR�EH�

UHPRYHG� ILUVW��2WKHUZLVH��SURWHLQV�PD\�EH�DG�

VRUEHG� LQ�FROXPQV�DQG� LQWHUIHUH�ZLWK�WKH�DQDO\�

VLV��&RPPRQ�PHWKRGV�IRU�SURWHLQ�UHFLSLWDWLRQ�LQ�

FOXGH�VDOWLQJ�RXW�� LVRHOHFWULF�SRLQW�SUHFLSLWDWLRQ�

DQG�SUHFLSLWDWLRQ�ZLWK�RUJDQLF�VROYHQWV��7KH�IRO�

ORZLQJ�VKRZV�D�JHQHUDO�SURFHGXUH� IRU�SURWHLQ�

SUHFLSLWDWLRQ�ZLWK�RUJDQLF�VROYHQWV�

� � 3URFHGXUH�IRU�3URWHLQ�3UHFLSLWDWLRQ���

�

���8OWUD¿OWUDWLRQ

8OWUD¿OWUDWLRQ�LV�D�PHWKRG�WR�FRQFHQWUDWH�SURWHLQV

RU�RWKHU�PDFURPROHFXOHV�WKURXJK�D�VHPLSHUPHDEOH�PHP�

EUDQH�ZLWK�GHILQHG�SRUHV��8OWUDILOWUDWLRQ� LV�DSSOLFDEOH� IRU�

VDPSOH�GHVDOWLQJ��FRQFHQWUDWLQJ�SURWHLQV� IURP�GLOXWH�VROX�

WLRQ�VXFK�DV�XULQH�VDPSOHV��RU�GHSURWHLQL]LQJ�VDPSOHV�ZLWK�

KLJK�SURWHLQ�FRQFHQWUDWLRQ��H�J���EORRG�VHUXP�RU�SODVPD���

)ROORZLQJ�LV�D�JHQHUDO�SURFHGXUH�IRU�XOWUD¿OWUDWLRQ�

3URFHGXUH�IRU�XOWUD¿OWUDWLRQ��

� � 3URFHGXUH�IRU�8OWUD¿OWUDWLRQ��

Sample of Blood

Proteins

Add precipitant*1, for instance, ethanol or methanol,
     0.2-4 times the amount of the sample.

Sample to Blood

Mix well the sample solution.

 Keep at a cool place for 15 min.

Proteins will be separated.

Centrifuge at 1700g for 15 min.

Remove the organic solvent layer.

Proteins will be precipitated at the bottom.

 HPLC Analysis

*1  Selection of Precipitant
Choose precipitants of high solubility and adjust
to a suitable pH.
Followings are examples of precipitants.
Organic solvent: Acetone, acetonitrile
Acid                  : Trichloroacetic acid, perchloric acid

Choose an appropriate ultrafiltration tube (filter device). 
Add sample to the sample reservoir. Close the cap of the 
filter unit.

Centrifuge according to filter device manufasturer’s 
recommendation. Proteins will remain at the filtration 
membrane. Concentrated protein solution can be 
recovered from the sample reserver. Filtered solution is 
in the collection tube.

Analyze the filtered solution and/or the concentrated 
protein solution by HPLC.   

7HFKQLFDO�,QIRUPDWLRQ
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���6ROYHQW�([WUDFWLRQ�0HWKRG

6ROYHQW�H[WUDFWLRQ�LV�D�PHWKRG�WR�VHSDUDWH�FRPSRXQGV�GXH�WR�WKHLU�XQHTXDO�VROXELOLW\�LQ�WZR�LPPLVFLEOH�OLTXLG�SKDVHV��XVX�

DOO\�ZDWHU�DQG�DQ�RUJDQLF�VROYHQW��7KH�PHWKRG�LV�XVHG�WR�FRQFHQWUDWH�KLJKO\�K\GURSKRELF�FRPSRXQGV��DQG�FRQVHTXHQWO\�

LQFUHDVH�DQDO\WLFDO�VHQVLWLYLW\��$�EXIIHU�VROXWLRQ�LV�DGGHG�WR�VDPSOH�WR�RSWLPL]H�WKH�S+�DQG�WDUJHW�VXEVWDQFH�LV�WKHQ�H[WUDFW�

HG�E\�DQ�RUJDQLF�VROYHQW�VXFK�DV�HWKHU�DQG�FKORURIRUP��+RZHYHU��ZKHQ�WDUJHW�VXEVWDQFH�LV�RPELQHG�ZLWK�SURWHLQV��VROYHQW�

H[WUDFWLRQ�PD\�QRW�ZRUN�ZHOO��

3URFHGXUH�IRU�6ROYHQW�([WUDFWLRQ�0HWKRG��
Sample Blood

Solve Target Substance

Sample

Agitate the solution.

Agitate the solution.

Agitate the solution.

 Saturate the solution with organic solvent (such as chloroform, ether or acetic ether, several
     times the amount of the samples) and ammonium carbonate (neutral). (Salting out 

Basic Compounds Acid Compounds Neutral Compounds

Neutral compounds in basic or acid solution 
remain in water layer, and neutral compounds 
soluble in organic solvent partitioned both in 
organic solvent layer and water layer. 
Therefore, solvent extraction is not suitable 
method for neutral compound.

Acidize
adding HCl.

Alkalize by adding
ammonia or NaOH.

Sample Water Solution
Ammonium Carbonate

Organic Solvent Layer

Organic Solvent Layer

Sodium Sulfate Anhydrous

 Separate the organic solvent layer into other tube  and dehydrate the solution
     by adding sodium sulfate. (anhydrous)  

Water in organic solvent will be crystallized as sodium 
sulfate hydrate.

*1 Salting out required for partitioning the target 
    substance into organic layer.

*2 Caution: Supernatant is not always organic solvent. 
    It depends on the specific gravity of two layers.

Take out target substance in organic solvent layer with syringe.

Attach a Cosmonice filter to the syringe, and filter the solution.

Refer to page 193, Filtration for the protocol of 
Cosmonice filter.

Analyze the solution by HPLC.
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���,RQ�([FKDQJH

3UHWUHDWPHQW�E\�LRQ�H[FKDQJH�UHVLQ�PD\�EH�HIIHFWLYH�IRU�VDPSOHV�WKDW�WKH�VROYHQW�H[WUDFWLRQ�PHWKRG�FDQQRW�EH�DGDSWHG�

GXH�WR�LWV�HPXOVL¿FDWLRQ��$�SUHOLPLQDU\�H[SHULPHQW�PD\�EH�UHTXLUHG�IRU�WKH�VHOHFWLRQ�RI�UHVLQ�DQG�H[SHULPHQWDO�FRQGLWLRQV��

)RU�H[DPSOH��D�QHJDWLYHO\�FKDUJHG�FRPSRXQG�LV�VWURQJO\�DGVRUEHG�RQ�DQ�DQLRQ�H[FKDQJH�UHVLQ�VXFK�DV�'($(�FHOOXORVH�

UHVLQ��7KHUHIRUH��WKH�WDUJHW�FRPSRXQG�LV�FROOHFWHG�E\�LQFUHDVLQJ�VDOW�FRQFHQWUDWLRQ�RI�EXIIHU�VROXWLRQ�RU�DGMXVWLQJ�S+�RI�HOX�

WLRQ�EXIIHU�DIWHU�ZDVKLQJ�RII�RWKHU�ZHDNO\�DGVRUEHG�XQGHVLUHG�VXEVWDQFHV�

3URFHGXUH�IRU�,RQ�([FKDQJH��

 Stuff glass wool in 1 ml size of micropipette tip, and  lock it vertically as acolumn.
    Make sure that the grass wool does not go through by adding pressure with a stick.

Stuff glass wool with pasteur pipette.

Lock the column vertically with clamp.

Caution: The volume of resin will be significantly
               incleased after swelling.

 Mix and swell appropiate amount of resin with water or TE buffer solution.

Basic Compounds Acidic Compounds

Cation-exchange Resin Anion-exchange ResinApplication
Resin

Add new TE buffer immediately after the first buffer 
goes through so that the resin does not dry.

 Pour approximately 100 μl of suspended resin in the column, and
     wash the resin with 300 μl of TE buffer solution three times.

 Neutralize the solution.

 Analyze neutralized solution by HPLC.

Basic Compounds Acidic Compounds

 Add alkaline solution
    in elution buffer.

 Apply sample in the column.

Collect the filtrate and apply in the column 
again. Repeat twice.

 Add acidic solution
in elution buffer.

 Wash the resin with 300 μl of TE buffer solution three times.

7HFKQLFDO�,QIRUPDWLRQ
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���6ROLG�3KDVH�([WUDFWLRQ�

① Conditioning
    （Wet the cartridge with the same solvent for target  
      substance adsorption）

② Add sample★    Impurities
◆   Target Substance

③ Elute impurities only

④ Elute the target substance

⑤To HPLC


