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  ]# 500 amu

 

Ó�Ô�¢x9|klm(¬�ÕÖq(xv ¨�­«¥-ª¬«¥×6

7Ø� 350°C k� jklm¬�«¥dº«<[Àº« ��Ù6Ú8

�OÛÜ(©�¨��5  

¦(F� 0|klmx�(¢xx�ØZ� 500 amu �tÝb�Þ�[

½©ø@(bW Djklm0�x�x�Ødh(¢x ß¡G�� j

klmà�x�Ø(bW ë0�áâQ-ã�&(ëNx� £¸� ä
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��9Ïæjklmx�� ����çá��5(b��� ����v

�¾�k<}��d@�(����eèT~Ò(lmé |klmu3�

�_�©ø@ |klm������y =%OëXu�0éê ë0(

|klm����sëÇ-ÆÇ ¬�ç�uìâ��(0êíî#��(

©ø@(U,  

jklm5 ¨�Ø 0ê êw�lmª(

  �Ñlmªë0¨�

0êd 2-50 µl ~�(¨�Ø 67 2 ml <Ìï ¿LMÏG(sð��

u=%&ñlmé(òö  

 jklm ¨�ØÙêw��0(+�k(Ø-¥� �ë�0hólm

ª
"Ïæ 1-10 µg �� ô�x�&(efçèõ°O67îölmª�
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HPLC

GC
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•'(��) pg

•*+,-./����
� FID
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hijklm�(xy>?øç��+�k-¾�k D9|klm�¾�

kn|R¹ù����lmª-­®� ¤� �kjklm5 ¾�k5

(yx673Mùú�ûy@��¨æ½d@+�kü9[5ef £¸

� qkjñ*xy(�0  �x�&_�Ìh(ÙÚ@ øç �W¾

�k¢ZÙGýùÌ�i(Âhqtlméè(xy¥ ¿� |klmÌ

d�i }jklmÌþ��¨x�4ñ  

jklm-|klmq/x��zj��h(��¥-�/�ø(­®�

­®�(ÙÚ@-��¥�����ø 4ñ¬�^£-x�(H(D�b

W² ÙÚ­®��¾�úû�t=� 0�|klm�s/~h��¥ü

�0�(­®�d��y�²­®� (FID) ¿�/­®� ������

@( |klm{Qm	0 (GC/MS) �z}jklm{Qm	0 (LC/MS)
�zuZ� 0���NC&(�
5�7Å�* GC/MS 4P(
�D�
7Å�* LC/MS (
� �ïjklm­®�� UV-VIS 
H-6� -

¯°­®������@( =% xy� �x�&65��¨sþx�

A0 Y��¦WÖ�'m���Ø�|klmx�ç �0jklm¨�
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1. 01
2. 231
3.  41
4.  Palatinose
5. 561
6. 7891

Zorbax NH2 (4.6 x 250 mm)

70/30 :;/<

1 mL/min  "#==>?

1

2
3

4

5

mAU

��

6

 

��~��O}~'jklm{|klm�ø �Ã'}¥(x�YÒA0

jklm Y�u( =�}¥�©ø á½�¨�ª«² õ[_�Ó�

Ô�@9|klm(¨�­(ø«{²�0 �H �¦��d�wxy�

¥(uv� ���ï�Zxdyx ���6�[Ïæjklm¨�x

�  

�Ãd|}-�}x�4ñ ��lmª�N�0�x�±/�|}(×Q

(-�4ñ �z&B ¾�k�0 70% ÃÄ# 30% (yx  

}¥à�~Ò(øl×� =% �0 UV-VIS 
H-6� ­®���Ò

(ÙÚ ³°´�­®�djklm(ë0­®� 6�0�­®|}-�
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�e�"����<lmª �9 jklm�j#����|>?�çá

�v9¾�k5(|0 �5N�Ã ���0�Â�Ñ�¾Ø(¾�k

ü�$s��Ä�e¾�k%&��'�>
(
(ª 0©�¨��<�

�Ï¶����Ïælmª()�D�5p¾�k(�½ lmªdjkl

m�(ä*�x ��9lmª�¨�xy 0���ï+,��lmª+

�kq-., +�k
"67d/0<?���í�89(hx� Ù�

s/.ù(�0 �1�×<23/Ç×{��îPø«���0 J��

4�&9lmª+�k-¾�kqkèx5x6ç��Oø«xy xy�
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`/qr8Y
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F�	
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12�3�12�3�12�3�12�3� 04567045670456704567  

2

���������������� ������������

• HPLC ������.

• ��	
��
��

• ��HPLC ���.
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� �ëxy%¥&QçA0ã�&S?T£  
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�������
• �	
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• ����� !"�#$
• 2 % 0.5 µm
• ���&������'()*
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• +�&,-./
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¾�k5YE(���67("��j�� �ë9¾�kÚZ5A0+


d 10 µm����áç¾�k5YE(�� ��æ­�����[ÌÍ

<\ï �¦]^�sð 67®�*bX(¾Ø ßD·D¾�k¢ZW

²�#�|¨æ�j� 9¨��-x�ª�è�>ª����6�áç�

�5YE(��-¨�_`":«(�� ����st>
)+
d 0.5
* 2 µm>9a��(��,�  J���ÄbhXuÌÍ��,�ç �

>?þ�ÌÍ  
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t�uþ���¾�k�| �|�]áç¾�k5�v(|0 ¾�k5

YE(|07·D�-­®¾�Ï5:«|c ¾Ø�Ô�&ñefçè�

Ô�-×Ò�Ô JA0¯°­®�ç ¾�k5�v(K|7·D¯°d

e  

���|a�9Ò�|�z ��9¨æ�j�����sfg?9��º

5$hijWZ(Tk ¸¹Fö���|�z%�9��|�z  
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• ������� !"#

• ����$%� 

• &'()*+�,�����-./01*./2

 

 

�j��( 7�A¾Ø�� 6��(¾Ø-¢Z \LM7ú�¾�k
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('�(ª� qs¢�m�nö¸�� 7(st�f %

H �j����7:«�Äo� �ëA01p|q¸�� 7  
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C�DEC�DEC�DEC�DE 
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������������������������

• �������

• �	
��
����
• 1090 PV5 � 1050 �� 1100 ����

 

 

9rthijklm�5 ¾�k�k-sVª,�è>�ï�k¤¥_�

!W¾�k¢Z ��!W_tFÔ¾�k(¢Z _­9rs�k­(u

fçèÜNw�)¾�k(¢Z 9 1090 PV5 1050 ��q�- 1100 �
�q�×>�ï�k¤¥�  

�ë_(�t�k5×(l�� ev-�6�wx"#�jyæz��(

�k h�C�����_5("#j��#ï'F "#j�'({0�

þ"�_  
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• è|� �/�%&�½s�0ê(���¯��}X �ë�%¥

�dÏ¶� 9Xuevh�¥Z¾Øç�ëA0�/�  

• %&� H���¥�Ydë0 %&�½�� sVª,�-j�

~j�¸a�%¥�  



������" (HPLC) 
h��j��� ¡h��j��� ¡h��j��� ¡h��j��� ¡ 

26 

10

������������������������

��	
� �

�

�	A�� �	B��

���

A B

�����
�����

������
������ ��

�	

�����

 

 

st�ª,ü	��¾�k%&�ælmª ����çqtª,(ktk

r 180°C qª,'È��ç:«(o�6GZ¦o� Jstª,���

¾�k�ælmªç �stª,���¾�kMæü(l�� 1090 �
�Ø�¸a��ª,�  
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�s/A¾�ko�õ°(4ñ�A0�ª,�	� �/�(� ���
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��à�ç �����j����(l Dõ¾�¾�k�ælmª  
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Valve
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Valve
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Outlet ball 

Valve
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sVª,�/~j�_�9A0�]5Aª,�{�J(¾�k[��#ª
,��~Ò(%ð ����j��(s�Ú8� �s�O{¾�k[

� JsVª,�A���~jç ¾�k��ælmª Jª,5�ç

�Äu� O¾�k¨æ~jq�(�� 1090 ���A0�/� ��

6�:«m�(�Ä��¾�k��'�>
(lmª ��(���Ed

10Hz  
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��¾ Jª,����ç ¾�kú�'­Õ(���_��y�� ø

ç¾�kú�æ­Õ(���_�)���wx¾�k�¾¯Új��5  
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�t�5(ª,�ëA0(!"dc���� LM�[­Å���;�

devefçè-éPê(��@ LM�[ÌÍª,(��£ rtª,
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C�DELMC�DELMC�DELMC�DELM 

16

����������������

• 
������ ���� !���

�"
• �#$�%&'()*%� 2

�������Damping 
Unit

Pressure

2% 
P/P

Pump 
Ripple
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¥¨©ªò �0¤¥ï�_��q%ð ¥Nx�çè GZé«µ Â

hxy¥ ¤¥ï�6xdZ�¤¥-h�¤¥ �j��6�¸�� 

7  

Z�¤¥ï����9ò���¾�k4� 9~�b¢(¤�5 sth

Ûx#_6�4�®�/��¢Z¾�k �¦#]0êjO�ÐJFÔ6

�¸�h�¥¤¥ï�  

h�¤¥ï����9qQ@7kø(�����4� hQ�x5��s

/�� �/��6¸�h�¥¤¥ï� ¿�Z�~Z���h w��

/�¸�h�¥¤¥ï�(¬t=�d Z(­®0ê ��¢ZÔ�@

Ò ¾ÛZ  
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PQPQPQPQ  
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3456 HPLC 7�89:;<=>*?@

HPLC 3*A�BC
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! �+./
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! ���45,-
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¨�����¯x���&æ HPLC lmª°(>? ¨�ç�7ux-

±²lmª5¾�k(¾� dA HPLC ¸��Ø( 7 ¨��LMe

F¨�Ø�� ��(â³i� ��´f Z ¨���u�q¥ s¥

�Xu¬�g9x�÷Êç��¨� �s¥d©�¨� �µ(¨��¶

ªò)st 7�9Òª�ª« ¨�>?_�òÓ<ÛÜ 7 rtO+

¾7Â�·¸¹>? � 1 N HCl < 60% Á �j  
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�¦��A0����» 6�A0��¨��  

stÎ�(��¨�_�st0ê+�(���ØT ¨�ç�½æ 5 ¼�
��ØT0ê(��Ø �eF��9�¿5��½¾ A0�Ð(¿¥�

�(Ï¶� À°ÁDÂ� ���Ïæ¨�-­ A0Ã°(Ï¶��þ

;I¨�_(Ä� 9ë�qJ���ØT5(l��ç �_ÅÍ¯¨�

t?OÆ�x�]^ %ç���ØTÕ��*lmª(¾¿� ��'(

������ØT5(��¹ælmª 9���]5���ØT��p#

ï �Vs�x�-�s�x��è('ÇÈÍ �/¨���¨]Z É

ð9� ½©�² Ï¶�-�ØTX��\ï �7©�ª�ª« A0
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T �[ß�¯lmª 0�LMò�Ø(�� ïW(���ÊË ¨�

ç ÅÍ_(t? �ØTZd¾¿(s�x �����#¯lmª(æ

­Õ _ev9¨�t? ���p#ï�ØT  

h�¨�� �\ïÏ¶��wxx��è(´f 9rt��¨��5

Ï¶��Ìæ¨�-­ dwx��ÆÇ ��[ÌÍã�ÍÃÎ�T ¨

�_(Ä�¾Xu¨��[8   
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©�¨��5�st{��¨��5¥ä(�Ï��(Ð�_ ©�¨��

�ëA0�¥�|��<±Ä�� 6xd�0ê-��0êq/ A0

1050 <� 1100 ���nö��¾¿ ¨��(�Ø>?6¨�0êd 0.1 – 
1.5 µL �¦A0Ì�(�ØT ¨�0ê6® 1.5 mL ¨�� ¾�k¾

O_ �Ø>?,���ØT À ÀÑ ÀÑS?T ��K�¾O_�

¾ælmª ¨�� ÅÍ_t?O¾�k6�¾O¨�� ¨�ÀÒb

ñ ��ÓÔ¯Àq ê�ÀÌæ��Ó �Ø>?�¥ê� ���Ïæ

ê�À-�ØT 9êÐJ0ê(��� ê�Àbñ ��Ó�t ê�

ÀÌæÀÑ ÅÍ_t? A�����¹ælmª  
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A0�ÏÒ9�Ast��Ó-±t��ÓB�àH9Àq ��-ª«�

ÏæsfS?T54�ü�� �Ø>?(����A��{ª«�4�

��ÖZ�×��¹ælmª  9�z@" �� 5968-5658E 5ª�ª

«(st¤�dA0 OPA ØÙ7Ú - FMOC 9-ÛÁ× ÜÁ Å

ª«1× A0 1100 �H HPLC �6 áâQyv:&5(1× ¨�
��-6Ý(x�  
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�ïxy�]��\lmª!"-¾�kU, ¾\ª«U, 9�/P�

q ª«��Ô�Zdï�á^(w�=� st�\ÕÖ«¥U, A0

âãä (Peltier) !W(å«ª¬6��eÔ�(lmx�^£ ��µð�

�ÃA0ª«¬-ev9º«q 24 �ç
��efçè(æ[@�¶
�  
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UV-VIS
  65%
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10%

Electro
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FLD
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./���./���./���./���
LC/IR

 

 

Yë0( HPLC ­®�d
H 6�° (UV-VIS) ­®� �¥­®�\ç
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�|@Ü ï@Ü{7dTêH¬/¥� A0 UV ­®�6�0°m�E
rtx�&�#\�(µë&-ª«&  

rtx�KLXueF��¥-ÙÚ@ %çXuA0¯° ±²�<�Q

m­®� �¦�7A0�P­®�<���?¥~h 6A0³°­®
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PAH's extracted from soil; 
Sup.LC-PAH 150x4.6mm;
Solv.: H2O/CH3OH= 10:90

Fluorescence

UV-signal
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FGHIAJ
��FGHIAJ
��FGHIAJ
��FGHIAJ
�� BCKLMBCKLMBCKLMBCKLM

Flecainide in 
Serum

Therapeutic concentration: 1.8mg/l, 20ul injected

UV and fluorescence signal

FL signal

UV signal
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FGHIAJ
��FGHIAJ
��FGHIAJ
��FGHIAJ
�� NMOPNMOPNMOPNMOP

Nklm

nojpq 
(UV)

Chlortoluron 
?

44

68

58

96 132 138158

172

215

200

n�jpq 
(MS)

104

012

Atrazine 
?

34 (nm)

60 80 100 120 140 160 180 200 220
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• õö �­®�=�(b���@�(ûü
• ýÔ �õö�þ(Â×�E 0 AU/hîÃ
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• 678 (LOD) 9:;<=>?�@A BCDDE�)67FGH

• ��+8 (LOQ) 9I�JK��)IL�MNO��./ 

����������������

��������= ������������

MQL

MDL

��������

��������

� � � � 

e.g.,RSD<10%, S/N > 20

e.g., S/N > 3

 
 

��5�ö)­®�(�t�u(@7´� LOD LOQ Ò@U¡-�

�¥ ­®b LODëë�cd��õöyÂ( 2* 3¼ LOD(>6��
��st���[Ï¶*­®�T*  ��&�ò� }�·K²� �

¦7ÙÚY�@Ü�Ð�X67ï(²�&(u°��(� LOD6�Z
* 100 pg ¯°-±²�­®�7®*9½ëZ(�óó %[* HPLC
�(Qm­®�( LODêw�A0([­(¥� E±	
[­(��6

�­®*�óó ³°­®�sßÐ0��� 500 ng (P�  

LOQ �Øb �cdõöyÂ( 10 * 20¼ UV­®��6�0�YZ
h�Ï¶ 500 pg (�Ø  

­®�,�6�0�·U¡-Ò@�·U¡îÃ �·U¡�6:«6�â

ã(®Ø=� }�M°¥ (Y�-Y�(?¥} �D Ò@�·U
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UV-VIS ��������-�������� 
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I0 I

Log I0  =  A  =  abc
I

��������:  ������	
��
���� ������

��������: ��� 
���� ���� � �!"�#$ 

��������: UV-VIS �%#$ &'()*+,

 

 

UV-Vis ­®��Yë0(­®��s 
H6�­®�6�0��Ø =

dM°¥-x�&?¥ZÒ@C� �/C���}ã�� ��5(��

5(��(Gcx5�  

Io – ¨æ¾�Ï��æ¶°. 

I – i�¾�Ï(°. 

A – M°¥ 

a – M°�� îÕM5oQ@Q(}¤ë� 

b – ¾�ÏÜ¥ 

c – M5oQ(?¥ 

�=�.¥<Pê ?¥ø�� AÞ}ã�� x���g6�østÐ

Ñî ü��NC&(?¥ 9ÐÑ�Ò(Ò@U¡
��x�&(?¥�
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- NH

- C = C -

  C = O

- COOR

- CHO

- COOH

- NO

195

190
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205

210

200-210

310

202, 255

220, 275

max(nm)

2

2
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()*

 
 

UV-Vis­®�(­®@Üß 210 nm * 850 nm A0
Î°� {{|

�-{¼�(±� §�'� �ø\�Xu(7ØkJ�@Ü�� 
180 nm(@Ü �/¥�(±� ­®�z0( H�Nx�±�67�

M5é }�� �-���H�Nx�±� ��x�5(��-¬�±

�k �þ�
H°�ø =% ���--É�@(²�&sß� ­®
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UV-VIS 
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• OPQRSTUVQRST

• WXY,Z[\']^_`

QRab

UV 5555
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• PQRST UV-VIS 67FUVWX7+Y=  $Z./ 190 - 900 nm
• $ZM[\ ] 1 nm
• �^_`a$�bc$Zde
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(>?GZ)ìµ(æ¶°�dùú=�±²­®(67@ eF)®*�
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��
• 
�������	� 90 ����� ��������

� !�"# !�	$%&'�
• ()*+,-./0/0/0/0�� 12&'��34 5 O2
• 6.7�8�"#�9:��;
• FLD !�<=>=?�6@ABABABABCD�D�D�D�EF�GH
• ���!�<���!�<���!�<���!�<

 

 

¯°­®(�0U¡�� �tx�&6�ª«²0�¯°­®  

¤� 1× x�<g5(0ØÙ7Úª«²�(�st[¡(ª«Ë��

qbÃ  
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-NH2 o-Phthaladehyde ØÙ7Ú  

-NHR 9-Fluorenylmethychloroformate 
9-Û×Á×ÜµÁ Å  

-COOH p-Bromophenylacyl bromide p-�Ù×J×� , 
2-Naphtacyl bromide 2-KJ×�  

-OH Phenylisocyanate(Ù×sL ) 

-CHO, =C=O 2,4-Dinitrophenylhydrazine(2,4-7M×ÙN) 

-CO-COOH 2,4-Dinitrophenylhydrazine(2,4-7M×ÙN) 
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SH- >

• ?@AB
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• C3DEF
A    B + e-  (23)

 

 

±²�­®�×�9K²Ù 5(±�ÄÔ K²�]5x��'±� Ù

 �]5x�T*±� K²Ù 9�d��±d(îP�¨�  
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j(±Pr AÞ7<.4]��(K²Ù ±P-/²7(C� 6��

���ÛE K²Ù ±¾-}{±d�ø«(��(�H ��(�H¶
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9­®�]5 A0¬t±d ��±d ±²���ø«9�±d�  

±d -��±d�Z±d bò±�d¾�k-��±dè(±Pr

�}±d  ï�j±·E(W²¨�¦§ �}±dQ��R* ±d

��éï��]5±¾����±d(çIevå�(±Pr  

­®�(,�$±¾(g�-�&(=�ÄÍ:« �0Jl�¨(±��

z6�®Ø�óØóS¯Ì�Ø�x�&:«(kJZ(±¾ XT±²�

­®��7­®Ñt_�±²�/@(&Q ¿9x�Vì(����ç�

/Tb£¸�¶Zds�%ð =d\Âh)­®(ÙÚ@  

d)w�Y%(��±d±P  �hst²�&jXuúU­®�,�

±¾ -bò±P ±� (C� �'��bÃ(±¾-±� (CV) �
Ò  

9±PZ� E1 ç =dbÂ�(7Ø(�m K²���7ø« ±Pª

ò* E1/2 ç �±vsh9±dîP(x� Y�,�Xust�Th�

E2 (±P �s±P �(±¾ddb±¾ (limiting current) ±�(¨s

þÂh�(ªòõVDU,­®�]  
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• ���� *<¡#¢?2� *<¡#¢?2� *<¡#¢?2� *<¡#¢?2�

• ££££ *<¡#¢?¤¥¦4 *<¡#¢?¤¥¦4 *<¡#¢?¤¥¦4 *<¡#¢?¤¥¦4 ¤§¦4¤§¦4¤§¦4¤§¦4 ¨©¨©¨©¨©
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�	
� �
�
� ����
�
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�� 

SW5�OòX)�Ø¾�Ï(<��Y �ï�6��d¬/�u¥��

s ��<� (thin-layer design) Z¶¾<� (wall-jet design) -ï+[¾<
� (porous flow-through design) ï+[¾Ï<�-�q/�ù�4(r

s �/<�eF±Ø­®�]5±dîP(��:Ed 100% [\<�

5A0±¾­® �� 1-10% (iE ±¾­®�ëÌò�� k �±

Ø­®�\�úû(ÙÚ �ï�±²�­®�6�A0 1�b(¾�Ï
½ëÐ��?

( HPLC  

 

���������������� 

��±d6�A0Ò±/!" Yë0(� !²({ �t!"Ù���

0�®�}¥-Â¥ ] 0�®�^Ü _ ^� _ N-�K²

¼ ` 0�®�a� b 0�®�1× c 0�Ù ��q

®��µ� _ -�cd 0�Ù ��q®��e��&  
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ECD������� ������� ������� ������� 

OP
•  QRSA
•  QTUV

WX
• Y� HPLC ��*Z[\] (Fe, Ni^) _`ab��
• c���dVe
• f�g!hV*ij*ab
• 4kHlm*���4kHlm*���4kHlm*���4kHlm*��� n>opqr!"#n>opqr!"#n>opqr!"#n>opqr!"# stn>	stn>	stn>	stn>	

;uv*wx;uv*wx;uv*wx;uv*wx

 
 

���������������� 

�*YÀ ±²��zº�EdC��0Dõ0�ëNx�ç��Ô� �

D YÀ(st¨RAT�t­®�6�0�ëNx� ¤�fghi5j

kl�(x�-¸¹º5(ëN­®  

 

9®�è~5 S¯éï��]5 ¤�A0�±d(}¥x� A0×�

o#±¾x�(©\ï�]6�ÂhÔ�@  

 

XT6���§¨4�&5hs/²�&(m��Fw�Y%±P ¸n�

�t%²þ�6���A0bn©�ªØ��©�ÖZ HPLC �9stª
ò(±PU¡q $ñÊ±P 5x±P-ªØ���� ¨�s�H(¨

� 9%�]5 ýÔ9í�eF9qs�x�÷Êçevkø(´�o

>  
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LC-MS

t
�

u

¶ÁÂ

ÃÁÂ

��Ä

GC/MS

¸� / Å`Z8ÆÇ

 
 

Vì��(��Zd LC x�5(stCL p¾'&�ë6�0A07d

TêH�z( UV M5­®�F�� ¿J°mrs~�ç�/4ñ���

.s ¯°B­®�z6�Â�} UV ­®Ìh(.s@ ¿�¦øç­®

�ï�ø(²�& �t�zø��7Â�qclG(§¦  

A0Qm­®� 6��~�×r��±t�ø(x�&/¥ s�

GC/MS  ���x��O�st�Öt(�z ¿�9 LC/MS 9%uv�
�ww'�(st�Ä�_ ×� GC (x��Ð0�Ñt©ø@( ÓÔ

�(²�& �D�ï²�&��þ©ø( _�~h(d@ <g�Ó�

Ô�( �t²�&ë6�A0 LC Z ¨�xy Dõ�¨( LC/MS [
­('�AT LC/MS Ìòë0  

�DQm­®�- GC �(%[u}- LC �%[�þTï %xÎ�Ã)

LC -MS �ø(¬�^£ �[(hiË�A0�[(j0¨�-Ô�E

[­%[ LC -MS ¿�t4ñ�Fö�ZiDõ�6Ý( 9 80	µ
Ó	
-��y[­�t) LC/MS (�0U¡-6Ý@ �D Z��

¥ ô(QØ-d@U¡�#�»(8 XubW)�t[­(�i@ Y

À q/�|�±y[­ ±	
-�|�²�±y �O±åÖ z

µ)Ó	
-��y�z �t[­�ù~ö(x�&QØ-d@U¡ h

��¥ �t(60@-~°(8 Xu �Ð( LC/MS [­(ÙÚw�
��x�&(d@ x�Ø-ÓBO@B=�  
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� !�"� !�"� !�"� !�" – MS�#$�#$�#$�#$

CGHC�

C�IJKLMCN�OPQC�RST UVW�XYZI
JKOP1�%&�X�0MS�% [\�H3�]^

1mL/min�_`

a\b3DC�
\c3DC� ( CI ) IJde@f3DC�gehij�X3

 
 

�q/4�(�|�±y Y¾�( LC/MS �z ±	
-�|�²�

±y �tOë¦((�zAx��U¡(��Zd67  

 

±	
±y�stß5¥(E±�j{5à|'E±y�D¸�y�²(�

] Jy�9ï�j56�íZç6�Âh��¥ API-ES ë��Ä}
, ��6�~�þRÕ¡~h( LC ¾Û API-ES ë0�þíZï±~
y�(����áâQ ï�-��� (x� ¾6�øçx�|±~(

�x�  

 

�|�²�±y�stA0±�g±A�x�&-¾�k9|k5±y(�

|�±y�z =d�s�zXus�(©ø@ =%YÐ��_�5Bx

�Ø-5Bd@(&Q �|�²�±y}±	
ÌÐ��½d@²�&(

®�  
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HPLC-MSD API- ES

HPLC È�

Â#Q

t�Q
É¸

ÊË�

~³
�¸

ÌÍÎ(CID)

 
 

���Ã)st API-LC/MSD (n� �Ty�²4�ÙÚ APCI Ù�
ES 	
ºj�¬/�0  

•  «Z|�0¨�
² 

•  y�² 

•  ç��>?�á�� 

 

�0
²�½ëÐ��Õ¡_¥-"#0�  

 

E±y��&æS?T %S?T×�|�y���-h���x÷ Jy

�y÷S?Tç �òÛ�xy� 1 Ô� xy� 1 øç¾ñùy�i�(
�0 6�áç5@(�Ø|0-��x�  

 

xy� 2 ¾ñùã�y� 9y�*®�d�h����áçÌï5@&Q

(�0 3d�·�>?�&ã�¨æ�d�(y� �s�v��Ø5@

&Q���x���á øç 3d�Ùñ*9¨æ�d���²y�(7

Øx6(�0  
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�d�QØ���h����stQ~}(y��� h7¼ª­®�

(HED) ¨�y�â�üg�=� sµy��â�üg� Qm��'k�

(âãüâã9�Þ��(st�ÞS£�5  
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350 400 450 500 550 600 650 700

2000

4000

6000

8000

m/z-->

Abundance

439 467
502

684.65

350 400 450 500 550 600 650 700

2000

4000

6000

8000

m/z-->

Abundance

411

439

467

495

684.65

Fragmentor = 175 volts

Fragmentor = 75 volts

loss of C14 fatty acid

loss of C12 fatty acid

pqrs

n^�NMOPn^�NMOPn^�NMOPn^�NMOP

 
 

JA0�|�±y�zx��x�ç �ïP�qQm5�u�Q�²(x

�y� �¤5 Ù×�e� (phenylbutazone) (�cQØ�� 308 kã
� Qm×é �¥Y�(é ��x�y� [M+H]+ Q~}d 309  

 

�ç¾(:«[\(�x�y� S¯(�%P ��uw��¾�k �

ò�-�¥ -y���që�(y�Ù�  

 [M + Na]+  = [M + 23]+ 

 [M + K]+  = [M + 39]+ 

 [M + NH4]+ = [M + 18]+ 

 [M + X]+  %Õ Xd��<"#j�y� 

 2[M + H]+ h?¥q'�7ã0 

 [M + H + S]+ ��ò�& 
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My���q�  

 [M – H]-   $@^£ 

 [M + X]-   %Õ Xd��<"#j�y� 

 [M – H + S]-   ��ò�& 

 

��(e8 ÑÖ ¾�k-�ò�j(U,Y�(§¦ ÷øst4ñç

Xç¿fä�t=�  

 

_�ï±ytð(hx�Ø²�&(:«�Ø(��(ï±~y� ¤�s

táâQ9 @^£q [§�5(�1 -O1 mfj6�Q�² b

x�(Q~}LM9�d�Qm�(QØU¡�
  

 

API �s/k «-(y�²�z �ë:«st�x�y� k��·y

v�] y�~5@|0x�k�D·D�v(�]  �@x�-�Øx

�j�60( �@x�ç �Ã(�x�(§�=! 89�Cy��H

ç6�Âh�Ø.@  

 

CID 6���ÙÚy��½S?T'­-xy� 1 è(y�7ØF!W �

Wst9!W(£5�d�v�(��6��Wy�7Ø h(y�7Ø(

&ñÌ�i(k� ø«Ìï(�v�] Zy�7ØO(·Dd°�vS

¯à��v ßD�u:«�x�y�  

 

CID -²�&(/¥�C ��]¥���¾�Ï¶x�¸¹ (FIA) ò��
�  

 

�����¬Å(Ã¤ 9 75 m(�v�±�q m��Ã(��x�y

� [M + NH4]+ Q~}d 684.65 D�v�±�Âh* 175 m(çI �

�¬Å6�$�my�Fv�[§�=!  
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_\`,YZ_\`,YZ_\`,YZ_\`,YZ 

55

ojpq
��ojpq
��ojpq
��ojpq
�� – ��������

tCu]vw	x-�X�
[g�yOzST

n0

n

��<��<��<��< + pq�pq�pq�pq�

��<����<����<����<��

o�o�o�o�

o��uo��uo��uo��u

nnnn

��������

 

 

³°´� (RI, Refractive Index) ­®��s/½ÙÚ@­®� <�d�0

­®� �Gýù\6�0F­®±åb�(²�& ¿�Ð�Z�Ø&Q

(­® �/­®4ñ( ¡��×����(ï�j-ï�j7g³°´

�(}~  
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Ï²

F±~³

±�Ð�Ñ

“ÒÓ”ÔÕ

ÃklQ

Ö×~³

�ØÀ

´µ³

o]pq
��Z[o]pq
��Z[o]pq
��Z[o]pq
��Z[
u]vwST{z|}~����

! �°
±~
! 9�
±~
! $%²³

	�_`����

 

 

³°´�­®�×���Ï5�j-�}Ï5�¾�k�j(³°´�rs

¨�­® =dï�j(¢Z9x��]5LMev+� =D�/­®�

�Ð0�¤¥x�  

 

�u��/¥�(³°´�­®� ×� Snell ��(�Ä ×� Fresnel �
�(�¶ ±��# Christiansen i� 7s/¥�( RI ­®�A0�­®
Ï<� �H�Yë0( RI ­®�  

 

=d RI ­®���¥~Z Dõ(�«¥(W²:«=�(ýÔ b��

u0��0yilmñ¨�hx�(x�  
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]]]]rj
��rj
��rj
��rj
��

Â#Q�HO�

Â#ÙÚ�

Ö×±Û

ÜS	ÝÞ�

±RS�

¥¦Â#�

ß�	à��

Xß�	

ß�	O�

 
 

±��¶<°��st���� �k(oQç6����/�u�]�W

9�4� \��  

•  Rayleigh µ¶ 

•  Mie µ¶ 

•  �¶ 

•  ³¶ 

 

��/�](�u]¥w�� �h
 (r) -æ¶°@Ü (λ) (} J r/λ < 
5×10-2 ç Rayleigh µ¶��u( J ��� λ/20 (çI ��7KÀ

ädð°� �çMie µ¶�Þ�uRt sµ ���[Àæ¶°@

Ü �¶-³¶��%P  
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d)op�s/�W�%P LM b�#( ���-æ¶°@Ü(}¨

�¡�  

 

0

0 45 1 5

3 2585
597

1000
D u

Q

Q
n D n D

a
a a= +













 =

σ
ρ

µ
σ

, .

/

 

 

�5  D0  dÂ×j{�
 

  na 9¢£U¡
_��
 D(j{� 

  σ j0(îP�Ä 

  ρ j0�¥ 

  µ j0¤¥ 

  u |¾-j¾(k ÛE 

  Q j0(0ê¾Û 

  Qa |0(0ê¾Û 

 

6����W|0¾Û ï�j¾Û 
²�«¥<gÉÊ�Q?¥F�W

 ��� ¸¹-��îö �h
��B�<��°(@Ü �¥Ã�¶

-³¶�%P  

 

�Q?¥-|�(W²j(U,�Q��(�� �sC�w���(Y�

��¥��d r/λ = 4 

 

J r/λ }>�� 5 <gZ� 2.5 (çI ­®@7�4qG J r/λ<2.5 ç
Mie µ¶(±²·D®Ø0¥(�Ä°.¥qG 9 ���ª�ç �¶

-³¶�%P ��¥�b  ���(¨sþªò(·DîPPê-0ê

(}EqG ßD&ñ��¥(qG  

 

�
ªòçx6¾��Ô� � ��ë6�®*5B �(q¼ =%

XT#z¦Kº89 Mie µ¶- Rayleigh µ¶ ¿b§U*(�2�u�

��¶-³¶ ��=d�ï� ���æ¶°(@Ü  
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��úUæ¶°9st �5ä-°­®��#°�øÂP(|t�í �

(�0 6�ÌÒRE¨³¶-�¶(k �u@ 9%<?q ³¶�4

.��¶ �ï���²�&_�o� 1.3 - 1.5 �è(³°´� 9�s

U¡
(³°´�W²�(�4U,*®­®�(°. �v¾)�W²�

&ç����¥(kä@  

 

=% �¦9��¬�^£qbhi(&Q�½©ø@( �/³øx��

�½ëÐ��ds/�©QØ­®�  

 

��
������
������
������
���� 

���Ã)qPuªG(�u�x  

 

�������� 

ï�jß³øº(«�¨æ­®� ª'­��st�+
 

 
0.25 mm (���S?T%[ ��/�Q��òÓ(
²� {¬�4�

¨æ(|¾k­ |0Å�®ñ¸�
²(j¾ A��xZd×�xµ(

�j{ ���dst%&¾�k¨æ³ø� �j{<N�i
²�x9

³ø�(æ­Õ5�ñF üàæ��¯(5�Ó Ö 
²(�xO¨æ

³øº�+  

 

� ��� ��� ��� �� 


²� 
¶¶¾�¹|¨æ³øº 9³ø�5 ��ß
¶¶¾5³ø

'F �fq±�Qy�¾ ³ø�
�st«µ��d�i(Ó'Í�A

y�¨sþ±° %H «µ�Ùwx±¶��¨æµ¶º ü ��¾¨

���ÙÚ  
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�������� 

ß°�'¶(°OÑ��{|¾4�Z�Ð(0¥¨æ��  ù°�(4

�?�s°² 0�³èáç���B
��¶Hi�(æ¶°Ò J��

�³øç ��[³|��°¿ µ¶¨æ°±­®�(°�° �'så

�(,� J½©ø@(�Q89ç [��´��°¿ A°:«µ¶

�µ¶°¨æ­®��(°�µ­ $°±7dT¸çR:«st=� ­

®*(°.w���Q?¥-�Q �(¢£x6  

 

=d­®�]\
¶j{�� ³øÛE-
²�|0¾Û(U, b�e

v��
�-H�^£(Ô�½ë�u =% LMeFå�(|� 0ê

-�Ä sD(ï�j¾Û-ÐJ(à|g�Û¥  
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]cYZ9]cYZ9]cYZ9]cYZ9 
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fg�
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±·­®��ëë0�y�lm5(z�-��y�(­® �/­®�®

Ø¾�k(±· [­®��¥��]¥�w��¾�k(ÉÊ±·  

 

[�0uv��y5(y�x� ¶·5(Í²&x�-±�Þ5(y�

B  
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12�def12�def12�def12�def ��������  

)vst HPLC sß(8 4ñ �� 1100 bA0(þ� [.ð��0

@( Ð0��øO¸�/��(jklm�  

• Å¹-)v HPLC ( 7�£ 

• ¹*�Ä�Ãü��sth�(ÀÁ 

• ¹*ÆÇ­®�ü)v[ 7 

• º÷�¹*[5(��£ 

• �»>Ò� 
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ghghghgh 

A0�î¹*qP�t¼Hü)v[ 7 ÷Ê�-q½)Y×���P¾

ºqF  

�¦�òóKLçKÈ(´·¿À  

 

�£�£�£�£     7777 

��Ó  

��¨­���!  

���|�  

ï¿¤¥_Á*  

��(¨­_Á  

�°  

'­�_  

"#|q   

#ï_Á  

9©�¨���( Rheodyne _  

�Ø>?   

��Õ  

ÀÑ  

ÀÑS?T   

lmªº  

­®�Î°  

­®�¾�Ï  

 

 
*T¡���q��� 
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������������ �����	�����	�����	�����	
��
��
��
�� 

 

Damping Unit 

Vacuum Degasser 

��������ÓÓÓÓ
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��
��
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4444��������
"#|"#|"#|"#|qqqq 

����°°°° �����(¨�(¨�(¨�(¨­­­­

####ïïïï____ÁÁÁÁ 

''''­­­­�_�_�_�_  
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�������������������� 

 

 

����	�������	�������	�������	��� 

ÎÎÎÎ 
¾�Ï¾�Ï¾�Ï¾�Ï 

   
       Rheodyne ____ 

����Ø>?Ø>?Ø>?Ø>?  

 
ÀÑÀÑÀÑÀÑSSSS????TTTT 

ÀÀÀÀ 
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ijklmFn`l9ijklmFn`l9ijklmFn`l9ijklmFn`l9 

J 1100 �H�£�ÀÁ'� ., �£�iB �s�£( GUI 0�
�íÝP ��ÎÂüõ��¶·µ­�ÃN�ÃÂÃ ø�9 GUI�_
��|cîö�ÀÁ uT*Ìï(=!Ä÷ Logbook !"#$�!"#$�!"#$�!"#$�

9 View q¹* Logbooks 9�s¼�56W�stGZYh�Ä(

¾¿ÀÁ ��Fö[.ð 9-ëP�qï�/0ª(Y��Äd 400 
bar %çGZ�sb¥�(A��'�.,(ÀÁ ��È(.*¾¿�

.,bø«(P�   

1) ¨æ9ÒÅK Method and Run Control (ÆÇ ÙÚ Instrument È|, 
��<�� (Setup Pump...) GZYh�Ädb* 50 bar <�¾Ød

1.00 mL/min. 9P¾�- OK  

2) 9 Instrument È|�ÙÚ System On.ÉBm¿���(C?ü�Ã�
ÀÁ 9cc���ÎÂü'��C=!   

3) ß View È|�ÙÚ Logbook Current Logbook9)��ÃYÀ(À
Áãæ¼H �Ãòó=!  

4) u¹*Ìï(ÀÁ=! �Ê��âã��(ãæ¼ �('�9Ò

+, Ë�ÀÁHî¹*�s�(ÀÁâã 9Ò+,(�ÌpÀÁ

�Ò(ÆÃ C? Help - Logbook  

5) Í�*Max Pressure <�* 400 bar ¸6�&��  

È(��-x�4ñ��Î�9-ë(�Äq�� st HPLC ëA0 psi 
µz bar ø�Ä|t \�Àä(Í���d 15 psi/bar sß.,Oëø«

9lmª(¨­ÏÐ,-¨��(S?TÕ ¨��7s�b¾ u��

9����51�*àáh�.,(ÀÁ È67Ñ-È(·ÀªG�sK

L  
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YopqYopqYopqYopq 

hst 1100 �£j#�ÆÇ9í� �ïjklm��j�>��/>

? sµÆÇ9í�­®*���ÆÇ�('�ÀÁÂÃüC?�j��

ÆÇ9í��st�>9��5(�±1 �£<�Z��ÆÇ*%��

5 9%��5êÒ)��±1(«¥�(�W ßD�ø)ÀÁÂÃ('

� �²ÆÇ9í� ÀÁÎðÂ ��C? ÈLMA0��âã�

(View/Logbook/System Log) ¹*ÆÇ(R4 Èu­ÅÆÇ��(��Ó

ÔÆÇ� Õ-ÆÇÀÁ A0Ö<×MT×��5(��M'F Ø±9

í� ÆÇ9í�LMÙ± �O9��� 2 x/��¶('�ÆÇÀÁÂ
Ã  

9ht 1100 �£�¹*ÆÇ9í�(t?  
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<=C<=C<=C<=CrDErDErDErDE 

��������	
��
	  

• �*�>�(��£-Å.ª,  

b0<Ö-�_¦Ú  
 

• 1100 �H� �q� |�<7q� 

• 1/4" Û� 

• 4 mm Ð0ÜÝÛ� 

•  PTFE ��� 
  
 

A. ÌÍ���£ 
 

��ÆÇ�uÌÍ�(��£ ÆÇ67.�* efçè<éPêà�K

�@��ÀÁ(´Ã ��®Ë¾(§¡���£(Ò� ��£(ÌÍ�

E-bA0(���C 9A0"#j��u#ï� ��(­Ü��£-

ª,(A0@A ��£(�£�d 5063-6589 2 /� `"�(�£�

d 01018-22706 10 /� 9A0�P��£ç�KXu`"�  

���� ����  ��?,0�����
128����?,0�����
128����?,0�����
128����?,0�����
128�� IPA /������/������/������/������  ¡¢£	Y,¢¤ ¡¢£	Y,¢¤ ¡¢£	Y,¢¤ ¡¢£	Y,¢¤

¥¦¥¦¥¦¥¦ }>�	§¨©ª«
128}>�	§¨©ª«
128}>�	§¨©ª«
128}>�	§¨©ª«
128, ¬­®¯¨°�¢�±¬­®¯¨°�¢�±¬­®¯¨°�¢�±¬­®¯¨°�¢�±  

 

6) ×¾¿C? Instrument/System Off �¦��%[�²���� C

?���(²����  

7) C?�(±� ��P(-Þ  

8) -q�P¾�(½�Y ºq�P¾  

9) ºq�° p÷b�[*�°�(S?T �t êq#ï_�(

ÊjT-��_�(±ß ÏG��_±ß��*�æ(  
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10) 0 4 mm Ð0ÜÝÛ�à÷üêq�°�(q áâ (Screws) �qb

Ã  

Jê'�°ç0�²�\ �9È6�÷Êº÷�°  
 

����������������  
  

11) ×�° (Pump head) g9stÂã(R4 à÷½'áâ (Lock screw)
Gqæ �äRä�qh�ß�º×�°ê'F  
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12) ß/,º5ê'`"� ×/,º{ª,�y÷  

 

13) ­Å��£ \9/,º>#£5 �ål( �u×\ê'F

�¦ê'F(A["� á½¿ÀæÈê'F Qsq 4~6 þ )

v9Xuç�*×��£9>¨ç  

 

14) �äR×stª,�(��£ê'F �¦`"�"�0¶ç×\ê

'F �A0�P(�£���KXu`"� �9��£�`"P

�%���(  
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15) 0zS6Øï�� s�u× �& �\á  

16) s�°�Ìæst»(��£ �A0-�(�£���KXu`"

�  

 

������������������������ 
 

17) 9/,º5>stèéÕ N>/, ×�°/,º�>9sñ  
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18) ­Åª,îP Øçêê&<êê� 6�0ë�<¶·¨�\ï

�¦�;IÕ�ÌÍª,  

 

 
 

19) ×ª,Ìæ ü�äR×\�*��£5  
 
 

 

20) ì'½�áâ  
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21) ×�°¢�£>*�Ø��>?� í°Ø PTFE ���*+�áâ-
��>?î(Ëï� 0Ä�/¨þì'áâ  

 

 

 

22) �»×S?T T�-��¨­_(±ß%[Ò �u×[°ì(ð

' A0÷swagelock [°(N��0�ì'�K0Û�ì ¼ �  

 

 

 
 



 
 

 

 


��
�
��
�
��
�
��
� �������������������� 
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12�defstu12�defstu12�defstu12�defstu v�v�v�v�  

)vst HPLC sß(8 4ñ �� 1100 bA0(þ� [.ð��0

@( Ð0��øO¸�/��(jklm� 

• º÷ü¹*Ä�(���  

• ÌÍ©�¨��(À  

• ­Å­®�(ÐÑ>  

• ºq­®�(Î  

• ºq­®�(¾�Ï  

• A HPLC ��ÉÊ²  

• ¨�ÆÇ­®  
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wxwxwxwx 

• 1100 �H HPLC >#����|� ©�¨�� �-­®� Y

Ò�7dTêH­®� 

• ²���� 

• ¼” Û� 

• 2.5 mm Ð0ÜÝÛ� 

• 9/64” Ð0ÜÝÛ� 

• Pozidrive #1 áâñ 
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UTR'9UTR'9UTR'9UTR'9 

9��(@AU¡
ÈuÏG©�¨��(st¢£ ¤� ÀÑ<�Ø>

?(ÆÇ Ä����(�Z'Ç-­ÆÇ<À(., �ÔÈ÷Ê��©

�¨��(C¨  

 

%&'(%&'(%&'(%&'( 

JÀ�., �Sò �óg<ô�ç�uÌÍ\  

23) s�u>���(�õ  

24) ¨æ²����( Diagnosis ÆÇ ß MaintenanceÈ|�ÙÚ ALS 
Maintenance Positions…  

25) 9ÌÍÀ (Change Needle) öf� - Start  

26) ºq©�¨���õ  

27) ÙÚÀ�q (Needle Down) -Þ s�*À(áâ Ñ� õ(+d

x  

 

28) ßÀ[°�×��Õ[°êqF  
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29) à÷�>[°ü×ÀºqF  

 

 

30) ÙÚ Needle Down �V�sÙÚs�*ÀÒ*®YZt?  

31) Ìæst»À ×À ÑÀÑ ��ì'áâ ¿��uDq[°  

32) �»×��Õ([°[*À([°�  

33) 0À�� (Needle Up) Aq×À÷h*ÀÑ�P 2 mm Õ  

34) s�u×À ÑÀÑ Luç×Àôsq A[--Ò ÑÀÑ  

35) >Ò�P¾  

36) 98ø 7�ÙÚ End Aq ÍÀ§y  

��������Õ[Õ[Õ[Õ[°°°° 

ÀÀÀÀ[[[[°°°° 
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)*+,-)*+,-)*+,-)*+,- 

JÈÏG*éPê-éh�Þ�7�Vç 67XuÌÍÄ����)  

37) Ô÷©�¨���P¾  

38) ß¨�_-­�ºqb�(S?T[°  

 

 

39) h�à÷ht[°(áùq� ß°�ºqáù  
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40) êq��° ��P -��Õ  

 

 

41) ºqÄ���� �Xuúy���  

 

42) �>st»Ä���� 9%P�q-Ògst»(���¨ç

s�uA�a���ùûÞ��� ù_0  

43) �>��Õ eF�ü{_0ZsÂP  

44) 9��°�gÒ��P  

45) �>��°-��P ì'áù 'zìáù h�ìq�s�*ì

'dx  

46) s_­��»�>�(S?T  
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47) ×ÊjT>*ÆÇà(èü�  

48) >Ò�P¾  
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yDEz{^yDEz{^yDEz{^yDEz{^ 

Jòæ»�� lm×Ò�õVç <ÖZ)8ø]^ç ���½��L

Mhi¨�ÉÊ² 9%P�q LM¨�s�(8ø üõ9���¨�

ÉÊ²  

�sþ�2x�0 �Jýâ9ä  

49) �¦>���|� ¨����|  

50) s�u×'­T%ß#ï_[*ÊjÓ5 �çÀÄ�GÞ±� Ä

÷��£�(#ï_  

51) d)A��ÉÊ²ÈLM� 5 mL/min(¾Ûß�t�k�æ 100% (
��±xþ dÖZ%),ÙÚqHÈ|(¼H Instrument Set up 
Pump... <9��( �� �q� 5ðÊ�<��� ��ðÊ

Set up Pump...  

 

 

52) �æ¾Ø 5.000 mL/min - %B d 100 9�î¾�- OK  

ðÊ�� 
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53) Ä÷���½�� È6�A0È|�(¼H Instrument, More 
Pump, Control; <ÅKqP( �� �9��ø  

 

 

 

54) B¯#ï_ÊjT(j0¾ØÔ�  

55) s[¡�k�æ���V 3 * 6 þ  

56) C?�-#ï_ dqsþ(�0<�Zx-¾Ø 9%P�q ¾

Ød 1.5 mL/min Zxd %B 0  
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FnZ|FnZ|FnZ|FnZ| 

�Ä®Ë�� ��<�(
?®Ë 76Fö��(�ÄzÆÇ JÈ�

¦��(ÆÇ<98ø¾¿ æ���� ¨���� �� uF¸�Ä

6�®* 400 bar zÆÇ �s®Ë���Ã�96��^��ç(�Ä�

Ò %�Ä�Ò6Â����Ä(ev@ 9®Ë�Ä�ÒçA0s�Â

(IPA) ø��j È¾6�0y¨�®Ë  

57) ¨æ Diagnosis ÆÇ  

58) ÙÚÌp ®Ë (Diagnosis, Tests)  

59) ÙÚ Pump � ��Ù Pressure Test  

60) - Start -Þ  

61) 9¨��sþ��¹*.=á�   

62) - Startü-nö�¨�  

63) 9 3min
�Ä�7GZ* 390 bar �q �¦Z* 390 bar �q®Ë�
� 9¾¿��ÆÇ(R4  
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YZ9YZ9YZ9YZ9 

7dTêH­®�0((�	�°� �-�-g±Î0�
H (UV) @f

Î0�6�° (VIS) -N@À�H@f 
Î(ÎâU�ã�*�Îg±

+5 ��g0.ù(ù�¨æ(<� ��Aqt°�°¿§�9øs°

î�¨æ°�i� ulri� °�i� íZst|s(ã�°y��

¾�Ï ht¾�Ïº-Î0�	µx÷ 6�ÌÍ<\ï\� 9°m�

�°� !°"lµ*7dTêH� ��6�øçèT �@Ü(=!  

 

Tungsten lamp
Coupling lens Deuterium lamp

Source lens
(Achromat)

Holmium 
oxide
filter

Support lens

Flow cell

Spectro
 lens

Grating

Array

Slit
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}~�}~�}~�}~� 

�¦­®�õV<ýÔØ�È(A0u3 <Î�7ð<ç �uÌÍ­®

�(Î  

64) -q�P¾(¾g½�Y êq�P¾.*¾�Ï(�t  

65) ×Îß[°�ºq ìqÎ(áâ  

 

 

66) êqÎF �´�uk !Îc  

67) ×Îg�*��(�£� ì'áâü×Î%[*[°�  
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g��g��g��g�� 

�ÔÈuºq¾�Ï¨�­Å  

68) -q¾gÞ üÄ÷¾�Ï(Á  

 

69) -�¾�Ïü×\ºqF  

70) ­Å9¾�Ï�(�ç �P�ö°]Ü-62\(Y��Ä  

71) ×¾�Ïg�*¾�Ïº5  

72) >Ò�P¾  

 

���� ���� �jX²�³´zµ¶·,Z[\_`T¸�jX²�³´zµ¶·,Z[\_`T¸�jX²�³´zµ¶·,Z[\_`T¸�jX²�³´zµ¶·,Z[\_`T¸ �³´�]¹
�º��³´�]¹
�º��³´�]¹
�º��³´�]¹
�º�  

¾�Ï(8ø��­®���(>?nö  
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Yo���Yo���Yo���Yo��� 

.�/��.�/��.�/��.�/�� 

��
?(K²
­®0¬tY�(.ÕM5@Ü �¹F@Ü(Ñ�@

9÷Ê­®ç 1-nm (��©�Ô*°¿5 d)UV��M5(U, 9

¾�Ï5>y¨�®Ë  

 

.�/��
01.�/��
01.�/��
01.�/��
01 

0��¨�§¨ ©�®�Y�M5ü�Ã �¦�st<ïtY�M5�

*b�>�H îÃ­®��  

 

 

���� 

67( =  

• 9¾�Ï5���<�||c  

• ÐÑ�-�  

• ¾�Ï*<�È  

• ¾�Ït?�-�  

• °��£��È ulri� µ­  

 

A
�ê(þ�  

• ¾�Ï5s�u>y  

• �»�g¾�Ï  

• �»¨�ÐÑü¨�®Ë  

• ¨�¾�Ï(®Ë �­®�� ÌÍ¾�Ï(µ­  

• 0ë�-zS6\ï°��£  

 

¨�°.®Ë ­ÅÐÑ>-Î(°.  

73) ¨æ DiagnosisÆÇ  
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74) ÙÚÌp (Diagnosis) ®Ë (Tests)  

75) ÙÚ­®�� ��ÙÚ DAD Holmium ®Ë  

76) -Æ�Þ ü-nö�¨�  

77) ¨� DAD °.®Ë ..È(���*  

 

 

 

 

 



 
 

 

 

HPLC 
�
�
�
� 
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12��12��12��12�� v567v567v567v567 

2

���������������� ����������������

�������HPLC�	 
�

• �
��

• �����

• HPLC ���

• ����� - ��

• �	��� 

 

 

9�s¢¸¹ È�uªG�*<�st HPLC ��  
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<=�K<=�K<=�K<=�K 

3

()*+()*+()*+()*+

���  (!"):
• #$
• %$
• &'()
•  *+
•  , 
• UV -.$/UV-/012
•  �3 

 

st�](x� ��(ÙÚ�qP(u3  

2	2	2	2	 

��(�¥2x�u =d\U,x�(¦��¥ ¦�uA0h���

� HPLC ó5(��<ÌÒst u£�¨���-�² A[ UV M5Y
�   HPLC/MS x�u3Ìhst ¤¥ï�ó�� ��6T* eF

�(9� UV �­®�(Â¥ï�ç'�ìé uâ�hiuÌÍy<�y

¾�k   

 

3	3	3	3	 

ÈLMúûb0¾�k(¤¥ ~Z¤¥(¾�kT*ô(lmé ¤�

ÃÄëëÙd HPLC(¾�k ��=d\���Ò(ef@7øç\(

¤¥¾}ÁÂ-s�ÂZ  
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4567456745674567 

�s��9A0³°­®�ç��u uT*}~�(­®b �uA¾�

k(³°´�-��¢x(³°´����(r5  

 

89898989 

9úûu�5�xy(��ç ¾�k��(�ð���u .5�9WÖ

� HPLC ç Z�ð(���þß���áç  

 

:;:;:;:; 

H� c�j2xÏG9¸¹º�²�� c0(��-� (KL

MSDS ���[\(´� �úû9¸¹º5²�� c0EF�J-� 

(KL uCk�*(�¼��6��Ô�(¾�k ¾67��Ô�(¾

�k Ô�(�¼��¾�k9Î�( UV @ÜU¡ 0�­®(@ÜU

¡ ��.(M5 �Ô�(�¼��9Ö ©øç��.(����@

�/�¼��J9à�e|e q8gç¾��þxv  

��(4�@-iö¥�9qs�ªG  
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4

()�,(-()�,(-()�,(-()�,(-
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l
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D
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M
EK

I- 
�

�
� 2 
   

2

C
  H

C
l 4

TH
F

�
�

% �
�
�

$���

%

���

�-��

�u�

u�

2-¼½��¤¾¿
/ÀÁ
�
JK

 

ü½b��0( HPLC ��j6�4� �¦4��74�(�� ('

��/KL �×Ò�Ô� �Ä@� �Äªh �¦È���9È(

HPLC �Y�s�A0)òó�� �0s�Â#ï¾¿�� �s��6

�-w�ï� HPLC��4� uß-kxy��ÄÍd�kxy��

òstS?T*lmª(t? 0s�Â#ïlm�¾¿�� ��0�k

��#ï ¨�x�  
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5

()()()() UV-./01./01./01./01/234234234234

�������� UV���������������� (nm)

�� 190

	 190


�� 195

�� 200


� 210

�� 210

�� 220

��
� 220

�� 240

���� 265

���� 280 (220)


� 285

UV ����������1
����,��� 1 cm !
"#$%&.

 

JA0 UV ­®�ç ���uA0Z�<[À�CxM5@Ü(�� �

O(�Z�6[\(×ÒõV AÈ(­®b\*bW ¤� Èu­®(

²�&� 220 nm, È��JÙÚÃÄD��ÁÂ =dÃÄ(CxM5@Ü

Z�ÁÂ ��(T*~Z(­®b  �ø(­®�uúû[¡(=�

¤� A0Qm­®�çLMúû¾�kx�Ø-�ò�   
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gT���gT���gT���gT��� 

6

5678�5678�5678�5678�

����

• ����	
��
�
• ����
• ���������*
• �����
• ������ 


 

¾�k(WÖ6�xdqP¬t�(þ�  

• 4� 

• �� 

• �| 

 

�ï�¾�k¯°�q/��(4�& \�Ù67��"#�-�ò�

JA0"#�j¨�¤¥ï�ç s�9¤¥( ]
"#�u ��v9

¾�k5 �w$�"#�(ê��Z�C@(.,  

��: 

�� A   50mM   !, pH = 3.0 y�j 

�� B   ÁÂ 
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4ñu3¤¥ß 95% A * 95% B ¾��n9¤¥¨�*Y�ç4�&5

� 5% "#y�j- 95% (ÁÂ s�ueF�s"#y�j9����

5�(ê� uFö���� ê 5 mL"#�j"æ 95 mLÁÂ5 .\

��'ê�  

 

<=<=<=<= 

×¾�k(h/¢x|>Øê ��¨�4�  

 

>?>?>?>? 

d)e  HPLC -lmª�� �&., O¸A
È9A0¾�k��

u��¾�k �s����þÖZ ß HPLC ��+(:�Hã�ÙÚ
#�����>?��¾�k 9����u×b�("#�j-�ò�j

ò¨ç 0��($Ä×�����j 0%�Õ¡��� eF��>?

&'�±(( p) 66 ��y¾�k�Ò(��j D PTFE �ï���
��%*(��j z�j�·�ï� HPLC ��(7Ä uCkðÍ+

��j�70�y $��/!"�½d@( Î�(+
� 4.5 �,  

 

@A@A@A@A 

J��4���¾�kLM�| y-Zx�Â¥6��v~ï(�| á

ç¾�k5(|06�UV9� |-�2 -­®�5«Z|c �v(

K(A¯°­®de b��|9��(x�5.[�u �±/ë0(�

|4ñ  

• ���|–���|�ß¾�k5áç|0YÒ(4ñ ¾�k9¨

æ�(15O���� 9���5|0O|0yiáT�$º �

s4ñáç6(xR�|�H Ù�Ðç�|-O/(%ð �Xu

»|  

• �»|–» \9 HPLC ¾�k5�v¥�Z 6�×¾�k5e

KB|ç0  

• Øö�|– ×¾�k��g9Øö15 ¨� 5 min/L (�|  

 

9Ò���|-�»�|(iEh�Øö�|-yÒ���|  

 

������������ 	ÂÃÄÅÆ�Çg�
JK	ÂÃÄÅÆ�Çg�
JK	ÂÃÄÅÆ�Çg�
JK	ÂÃÄÅÆ�Çg�
JK ÈVÉÊFË�ÌÍÎÏÐÑÒÈVÉÊFË�ÌÍÎÏÐÑÒÈVÉÊFË�ÌÍÎÏÐÑÒÈVÉÊFË�ÌÍÎÏÐÑÒ Ë�
Ó[�	Ë�
Ó[�	Ë�
Ó[�	Ë�
Ó[�	

OÆÔ
OÆÔ
OÆÔ
OÆÔ
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HPLC9:;<=9:;<=9:;<=9:;<=

¢?µ¢?µ¢?µ¢?µ

C�µC�µC�µC�µ

"a"a"a"a

¶·µ¶·µ¶·µ¶·µ

����

 

Jjklm��0ç �|ëë(«µ*¾¿��5 b�uAjklm�

ÉÊ² ¸0 100% Zx¾�k�h¾Û���t¾¿�k s�*�Ä-

¾ÛÔ� ¾�k×b�239�k�(�|j4'ç ÉÊ²hiu¨

� JÌÍ¾�kç <98ø��¨�ÉÊ²(AéPê-efçèÂh

[�V@  
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HPLC;<=;<=;<=;<=

Flow

���

#ï_

ÊjS?T

 

A0 1090 jklm�ç, u×S?T*lmª(%[TºqF 9ÉÊ²�

� ×S?T5-g9�65  1050 jklm�- 1100 jklm� 6

�Ä÷#ï_ ×¾¿�k[*ÊjÓ5 ï�lmªj�77\ÉÊ²ç

(h¾Û(#�  
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����������������

���� - ����:

• 	
 - ��
� ��
�������� ������
�121ºC, pH �� 3-12, � �!"

• PTFE- #$%
& �'(�� " )� *#��&#
+��,
�� pH�� 1-14

• -"./0-1
�23���45��67 89:;<=
>�?  pH�� 4-8

• PVDF- 8@A���(B� C��DE9:;��F
pH��2-12

• G�&- 823���HIJK>�
• L�./0-89:;��<=>�
• MNOP

 

��9¨��LM�� ��5( �&(�ZS?T .5�¨�ð-l

mª¨­,�Õ(., �ï÷HPLC÷��+Â��/��!" �/w�

��0-¾�k �Pî5bH:�dÈÂ�stñ8(��!" �uì

â+kéê�áç.ef��¢x��0(4ñ �t.ef��¢x("

�È(x�lmª +kéêÙ6�0�xy-?¥s�x.�(��¢

x  
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����������������

• ��������	
���	�
���

• �������
�

��������	
�����
��	

 

¡Ñ(P�qd)èTYÒ(§¦ ��×����¾�k<}¾�k�(

��5 �¦×���v9}¾�k.(��5 øç¶Ï¶�Ø(��

�(Alméòöü÷Ê'��Çé ¨�ØuX67(� �V$���

0ê�¹DGZxy¥ ¨�(0ê(dbw��lmª(

 ¤�

2.1 mm i.d. (lmª�7¨� 5 µL<Z� 5 µL  
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��>?@��>?@��>?@��>?@

! UV.Ä9�lmª

! ×q-���V+�k±°

! 8ÚlmªuÒÒ0ÐJ��#

ï

! âãlmª(:;

 

HPLC lmª9ÐJ(^£q6�e8�Üçè 0ÐJ��#ïlmª6

�áç[5("#�j-�ò� 9e8lmªçu9[5(lO¸A
(

�� /0×(��klmª9e8ç¯°u� 10% ÁÂ �9�y5e

8lmª(A�«&«Ü "�lmª lmªuUV)*&¡(9�-k

� �q�-ô�  
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��>�AB��>�AB��>�AB��>�AB

• 45��67�89:;	<=>?!
• <=>?@AB>?CD.
• 
7EF<=	>?, GHIJKL6 M.

 

9��(xR0x���ÉÊ²�� 6�× HPLC lmª>� u�>

lmª\�uÏG�P(<° ×<°(4�áù¾¿(4� <°(4�

¾�+�k>
(4� 4�="(GZlmª(@7  
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��>AB��>AB��>AB��>AB

Xuòó:

-�([°UV�FÆÇ. e ªe �0ª

-�(�_

 

6�A0�/%[° ÷Ês.¡�jr�ï s�u×[°(��-lm

ª># ¤� sè Zorbax lmª0 Swagelock [° Dsè Waters ��
(lmªuA0Waters ��([°  

67uA0e ª e ª(01�UVx�ª\�Ä#Ê ��5.ef

&QÈÍ - �&(., È6��sèNª<�st��0�ª>9l

mªa�5 q/¥�(lmª�-x�ªkø(+�k 
O- �¥  
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��>AB�����>AB�����>AB�����>AB���.

¸nÂÃ:

• 0�ì'

• 0Û�Kì1/4 �

 

×[°>9lmª�0��áçÀ4�ì' 0�ì'çí?*ì��)

Y�0Û�Kì ¼ �ò�Fð ìTð'("�[°  
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��>CD��>CD��>CD��>CD

0¾�kÂ@

•  �u0�Ä#Êlmª.

•   �kª05-10 tª0ê¾�k¨�Â@.

• �e�V@§¦.

 

9Èu¨�x��� LM×lmª0¾�k¨�Â@ �klmªA0n

|(¾�k �uò"#�j-�ò� �u� 5 –10tª0ê(¾�k�
6�Â@) 9�t�05uÌÜ(çè stNOÂ@(lmª(Aef

çè�V@�Ò �HNOÂ@(lmª(ÕA��Ä�Ô ×ÒýÔ 9

÷Ê¨�x�çYÒ�¨þRÂhlmª�Ä 1100 jklm�9Æ��
�0]^¨þÂhlmª(�Ä È¾7�0]^~BR×¾Ûbh  

��  

sè 100 x 4 mm lmª>� 5 µm ï++�k C18 -qP(4ñÂ@  

lmª0ê� 100 mm x 4 mm x 3.14 mm x 1cm3/1000 mm3 = 1.256 mL 

70 - 80% (ª0ê�(lj0 ~1 mL 

b�� 1 mL/min(¾ÛÈXu 5 – 10 minFÂ@lmª  

���� ����  ¢Õ����P
!;¢Õ����P
!;¢Õ����P
!;¢Õ����P
!; Ö×
��ØÙ�Ö×
��ØÙ�Ö×
��ØÙ�Ö×
��ØÙ���LUÚ;��L¨RÍV��LUÚ;��L¨RÍV��LUÚ;��L¨RÍV��LUÚ;��L¨RÍV ��L��L��L��L

Ö×ÛÙ
T¸�
���
DÜFÖ×ÛÙ
T¸�
���
DÜFÖ×ÛÙ
T¸�
���
DÜFÖ×ÛÙ
T¸�
���
DÜF  
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��>EF��>EF��>EF��>EF

• N��6OPQR MSTU!
• 48VW@XOY�Z[\T ]^:

– ��
–  ���
–  ��
–  ����
–  ���� (� )

_`abc��6d@8;	efghijk.

 

sè»(lmª>¬çE�@7®Ëâã ëë9®Ë(^£5�lmª(

�Ä lm��g9¡(A
5�JÂ'st6Ý(®Ë4�& 0��x

�4ñ(KLÙ���<lmª(ÀÁ ��st� -�$6�®Ë�k

ª( @  

��  

ØÙ7Á 7ÁÅ ØÙ7Á 7ÃÅ 	Ù - o-¬	Ù��ÁÂ5
�s4�&6��* �£� 01080-68704 �®Ë& ��t²�&6

�0ÃÄ/y<ÁÂ/y�¾�k (65/35) È6�T*�txy�Ò(lm

é  

 

 

âãqP(��  

• Cxyé&Q (xy¥ 

• lmé@7– CD-E¾� 

• lmª=0ê 

• 9´�¾Ûq(�Ä «¥ -b0¾�k(¢Z 
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âãqb�(§¦ü8Ú�dlmª(:;EY ��È6�94ñ÷ø(

�[6w67'�(lmªÀÁ   
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��>�GHI*+��>�GHI*+��>�GHI*+��>�GHI*+

• W@X7@lm	��no p6qcrstugvwn
x.

• 
7_100%	yz{|��6 }~gJ~2����

6.
• ��������6	 M 
M����6�N���.
• _��<��W@��6-��W@.�	<�.
• 
M_���������f�����	��.
• ���67t <=�	pH _¡Y	¢£¤.

 

Ò(lmª¸n�06�evÈlmª(@A s�u×��-��¨��

� áç �& 9¨��0+kéê4ñ×.ef@��¢xáç e8

lmªç×q-��Ò ª
�ÐJ(�� /0×lmª�79 pH 2 * 
8 �èA0 ª«�TØ� 80°C lmª9A0��×"#�j-�ò�

#ï'ç 9ÐJ(¾�k58glmª YÒ�A0O¸9>¬çA0(

��  

• �uÄ÷lmª ��È(ÄF)+�k GZªi  

• UV9�lmª ��Äo# �( pH W²  

• 9Y�(¾ÛqA0lmª  

• UV�|c-A0*(��  

������������ ?,ÝÞ
?,ÝÞ
?,ÝÞ
?,ÝÞ
 HPLC 0_`0_`0_`0_`��L��L��L��L
ß[
ß[
ß[
ß[ ¢�àáâ��ãcä¢�àáâ��ãcä¢�àáâ��ãcä¢�àáâ��ãcä  
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J9:�EFJ9:�EFJ9:�EFJ9:�EF- KLEFKLEFKLEFKLEF

    OOOO:

HPLC�� (åæ��L) Oz³&ç�
T¸��+c¦_`Sè.

��­Å(ÑÖ��­Å(ÑÖ��­Å(ÑÖ��­Å(ÑÖ:

• HPLC��,�X�éê[.

• Ö×��L.

• ST(ëìí�
�¶.

• îCïð.

• bñò��_�

 

 ��¨�­Å����qP(£¼  

• HPLC��¨�ÉÊ² 

• �>lmªü¨�Â@ 

• ­®��Ãü�Ô�(=� 

• lmª¬�Â@ev9ÐJ(«¥ 

 

­Å��(H(�9.�(^£q®Ë HPLC (¦0@7 4ñ  

 

¸nþ��  

• 0�C®Ë4�&<!W��¨�±�x� > 3 ¨�  

• ×®Ë§¦{6[(�]�Ñ¨�}~  

• �¦§¦9N�(U¡�
 �s���6�¨�x�)  
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���ïQØ!W¸¹ºb0(4ñ  

 

Î�(@7�Ñ��  

• Ù�é(xy¥ 

• Ù�é(�Ø,�> 

• Ù�é(efçè 

• lmé(@7�� 

• lmé( �@ 

• ¡GE¾� 

• éPê-éh(�V@ 

 

�t���G��(@7  
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9:�EF9:�EF9:�EF9:�EF- MNEF��MNEF��MNEF��MNEF��.

 ®Ë��(u ®Ë��(u ®Ë��(u ®Ë��(u3333:

• ���Í�S�&
.

• ST(�¶óÔ.

• ��åôVË�.

®Ë®Ë®Ë®Ë�;�;�;�;:

,ç�
T¸c¦_`��T¸. �ëì
@A+Æõ@A_` �.
öA@A�ç�
÷øùú, ��ûüOz?,.

��������	 OQ 
��PV
�!!

 

• OQ – ¬��� (Operational Qualification) 

• PV – @7EF (Performance Verification) 
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OPOPOPOP

! ýñ�X�

!HPLC��éê[

! þ���L

! ��ST( (ØUVST(��¨Æ�20min)

! Ö×��L

!ýñ��

!��ST(�¶�-í�
�¶�

! ?,T¸��+c¦_`��
Sè

! �@A+Æõ�_` � (	��)

! �@A
� (�ý%
)

! öAOz
�����Ñ�/��

!öA��Sèg� �µ
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QRQRQRQR

1.  JÈø�×Ò'�æ[@@�ç ¨�stëNx�

�Ä]�]qW� ÀÁ9�� �*àá
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QRQRQRQR

2.  Èu9¸¹º(���¨�st�klmx� �st¬�c*

à�âã9%���A0(�òó�� È�9��ÓA5>�y
÷�¨�¸¹ §¦×Ò�Ô� 9%HC(P�qÈEd�òó
 =.

 

 
 



 
 

 

 

�������������������������������� 
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2

\tuv\tuv\tuv\tuv, wxmywxmywxmywxmy:

• U,��²�&�èxy¥(=��òó.
• �Ø=� ef=� ÙÚ@ -ªi�*U,xy¥.
• �*�¨xy.
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%�&'()*+,�-.%�&'()*+,�-.%�&'()*+,�-.%�&'()*+,�-.- %�/01�2"3%�/01�2"3%�/01�2"3%�/01�2"3

to

tRA

mAU

��

tRB

tRB - tRAR = 2
wA + wB

R = 1.176
tRB - tRA

w1/2A + w1/2B

R = @A�

tRA = B@A�CDEF

tRB=B@B�CDEF
w = GHI�

w1/2=JKLI�

 

 

lm��g\uCä(KL���5�ulmé�è(xy¥ �HstC

ä(KL�ÖZ),bXX67°(çè 9�sªG5È(��*òó�

�(U,*Èbxylmé�è(xy¥  

7é�è(xy¥6�0�P��¨��Ø�� 7st��A0lmé(

×Òö¥ �sö¥6�9lméhsIøÅÒk'�×ÒD3T 77t

��A0éhhö¥ �s�>6�ß�ï�lm�ÞÕ¡��(êx<�

Øx���5T*  

7éè(xy¥�>d 1.5 ç[ÀB�×Òxy  
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v���Dnv���Dnv���Dnv���Dn, R = 1.5 �G��p1�G��p1�G��p1�G��p1.

0.4 0.5
0.6 0.7

0.8 1.00 1.25

z{.|z{.|z{.|z{.|

 

 

��bP xy¥d 1.5 ç�nö®*×Òxy xy¥d 1.25 ç hté

(é�¥d 99.4% 6�¨�Ñ�(�Øx�  

Jxy¥d 1.5 <Ìhç zGA0éh<éPêj�þ¨��Øx� )

*stxy [xy¥d 1.5 <Ìhç zGA0éh<éPêj�þ¨�

�Øx� Èb÷ø(xy4ñjuÌh(xy¥J �¦Èu÷øst�

e0(4ñ [xy¥�J9 1.7 * 2 �è ¿�uâ�xy¥ôhb0(

x�çèôÜ �dstlm��gu e0(4ñÂ@[x�çè-[\

���è(u3  
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[}~u(~��V^b�z{.[}~u(~��V^b�z{.[}~u(~��V^b�z{.[}~u(~��V^b�z{.

min1 2 3 4 5 6

mAU

0

50

100

150

200

250

300

 DAD1 B, Sig=230,4 Ref=550,100 (DEMO\005-0102.D)

 0
.7

47

 1
.0

22

 2
.5

69  5
.8

49

¸¹_________

 

 

A0�Ps�(��-�� ��lm��7s 7tlmé(xy¥  
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6

N:  ������ ; !"
k’:  #$%& ('(%&),  )'(* 

αααα:  )�+,-./0; 123* 

�������

R = 1/4 N x x k'

1 + k'
- 1

d.�����z{.��d.�����z{.��d.�����z{.��d.�����z{.��

 

È�dstlm��g�*!Wlmé�è(xy¥ �¬t=�!Wqt

lmé�è(xy¥(�� ªi �Ø-ÙÚ@ �P(��îÃhst

Zx9w�7éxy¥5bñ(�0  
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z{.�7z{.�7z{.�7z{.�7

Americas' Technical Center

º�

»¼�
H½

 

 

�Ø<ef>���G��x�-+�k#¾�k�è�0Ä ÙÚ@��

�nölm���xqt<ït²�&(7Ä Y�st�� ªi -x

yé(ö¥�C �ö�u®*s�(xy¥ ölméu}ôlméXu

Ì�(xyÙÚ@  

 

 



���Ú�+�Ú 
�Ø�Ø�Ø�Ø 

142 

�������� 
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��������-��������

Inject

O

t  - t OR

t
=k'

t
O

tR2

tR1

! �f�2 (���2)��N����yNDO9
��p �FPij@��� ¡D�¢£.

! �f�2¤3¥ij@¦§POED¨©.
! �f�2�|de��N�ªD«¬­3®¯�
O9�ªD«¬­.

�����

R = 1/4 N x - 1

��

x k'
1 + k'

 

 

�Ø=����x�9lmª�ef@7(¥Ø \îÃd��¢x(ï�

çè-lmª=çè�} x�-¾�ksñ��lmªá½\-+�k�

0 st-+�kû à�K-�Äx��(�stª0ê(Ø-¾�ks

ñ¾'lmª üõ-�P(����[ k’ >d 0 sth( k’ >îö�
�9+�k�(ef7Ä�. 9-+�k�0çu})�ïçè J k’
Âhç¾Âh)é{é�è(xy¥  

�W��¢x-+�k�0(�u4ñ��W¾�k(¢Z øç¾�W)

k’ >  

k’ >9 HPLC5(st¸n01�¨��@x� 9x���lméç k’
>}efçèÌ6Ý 9¨���çuúûs�x�-qs�x�5¾�k

¾Û(W�-lmª(¢£  
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��	z{.�����	z{.�����	z{.�����	z{.��������������������
�����������������
�����������������
�����������������

���������
���������
���������
���������

R

k’

0 2 4 6 8 10

 ¾¿
 k’
 ÀÁÂ

k’ 
±~Ã���ÄÅIÆ

 k’ 
±~ÄÅÇÆ

12 14 16

��

k'
1 + k'

Èk’ A0 L 5.ÁÂj�uÉÀÊB���Ë�V½
.

 

 

��Fö9xy¥��5�Ø=�-xy¥�è(C� unö(�J k’ 
9 1 * 5 �è6�T*Y�(xy¥> sß�n k’ >�� 1ç§¦�6
Ý =d��¢x67-[¡��¢xsñ¾' %H ef>d¢(¢x

[xy¥¾�¢  

�s�Fö�P k’ �� 5ç ªòef>�(Axy¥�(ö�(ªò

�Hef>ð�uLv�M(x�çè �D(AéhGZ =Déöuª

ò  �Vì4�&[ k’ >6òö* 2 < k’< 10 �¦Ùà�®*��¢x

bXu(xy¥ k’ >6��� 10 È(ø�ÂhÙÚ@<ªi�,�È

(xy  
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�������� - �2����2����2����2���

v��wx

60% yz
40% �

"# (min.)
2 4 6 8 10

m
A

U
m

A
U

{��wx

�� (min.)

80%yz
20%�

2 4 6 8 10

°±O9�D�²�°±ijn�f³´ ³µ¶D
·¸:

" ¹aO9�DºF»¼��*D�f�2.
" v½�ij¹a10%D¾0Q* v¿Àij

n»¼k‘£  2 Á 3 J .

 

 

uâ�!W��x��Ø-ef>Y�i(4ñ�ªò<GZ��(.¥

��(¤����jklm +��½d@( C18 ªò¾�k(d@��

(ef>Ìh ¾'FÌuBst õ°y�ØßDGZ¾�k(d@ A

��x�Ì�(ï�'F ¸n� ¾�k5��¢xªò 10% ¢x( k’ 
>GZ 2 < 3 ¼ �W¾�k(¢Z�Y�Ä(xy�_  
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KLMKLMKLMKLM

���y��y

R = 1/4 N x - 1

��

x k'
1 + k'

αααα = k’B
k’A

αααα= 1.1 αααα=1.4 αααα=1.8

• $%&-Ì
• $%&
• $%&pH

• H9
• ~��ÄÅ- ÍÎa
• n�&

 

 

ÙÚ@�+�k�xqt�xy��¢x(7Ä 0�Ø=��}¨��

� \�qt�xylmé)ðNy(Ø¥ �¦ÙÚ@� 1 �qt¢xÖ
 �7xy ÙÚ@�>ôhxyôÒ  

$�ÙÚ@w���x�&(&¡-²�§� ¾�k-+�k ¾�k¢

Z pH lmª«¥ ¾�k�ò� -+�kj(U,xy¥��5(

ÙÚ@s¼ �sðü�OP  
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+,+,+,+, -.-.-.-.

/01201

IPA/3 MeOH/3ACN/3

456789:

C-2

C-18

,56789:

;<

=>
?;<

=>

4567+89

45:;+

��KLM��q��KLM��q��KLM��q��KLM��q

 

 

BCDE;BCDE;BCDE;BCDE; 

¸A9kø(ï�.¥q �ø(¾�k¢Z¸n�¾�(·Dqtlmé

)ð(Ny 9�W+�k¾�6�¸�ÙÚ@(Q��W �t¤�nö

9 C-8 - C-18 lmª(ÙÚ@��ø( s�q/lmªj�9/0��

�(�RÇÊ c�(ø�+�k�{ØhçÙÚ@u.  
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9:9:9:9::   ZORBAX 300SB,  4.6 mm ID x 150mm;  ��;���;���;���;�,<<<< 60 min==== 23 - 48% B
A= 0.1% TFA >?@>?@>?@>?@;  B= 0.1% TFA AB?@AB?@AB?@AB?@; C�C�C�C�: 50 C;  !D!D!D!D: 1 mL/min;

#$#$#$#$.: UV-210 nm

Marchylo, B.A., D.W. Hatcher, J.E. Kruger, and J.J. Kirkland. 
Cereal Chemists, Inc., 69 (1992) 371-378.

456�789:;<=>456�789:;<=>456�789:;<=>456�789:;<=>ωωωω-::::;?@<=�2"3;?@<=�2"3;?@<=�2"3;?@<=�2"3

 

 

���HstÙÚ@(¤� 9�s¤���xys¢  -�SÂ�áâ
9 300SB-C8 �}9 300SB-CN�6�-[¡áâQÌÒRxy  

�WÙÚ@(�u4ñ��W+�k Î�P���WéèNyDõëë¾

�W)¾'�^ 9�s¤���9 300SB-C8ª�s¢ -�SÂ�áâ
u}9 300SB-CN ª�T*ÌÒ(xy   
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¡�~
����ÏÐ��
9ÑÒ.

ÏÐ:

ÓÑÒC�2 µg, 1 mL/min,
40 C, B A 30 minj 0-36%;
A – 0.1% TFA/H2O, B – 0.1%
TFA/ACN

ZORBAX 300SB-CN

ZORBAX 300SB-C18

Boyes, B.E., D.G. Walker,
Journal of Chromatography
A, 691 (1994) 337-347.

�+��V^���KLM�+��V^���KLM�+��V^���KLM�+��V^���KLM

 

 

9�s¤��ÌÍ��+�k�¨ÙÚ@  hs/+�k9üý@Ë¹5

%²¤¥ï� L×ªî�'st�¨xy¥(§¦ �6��¨ L6/L7 -
9 L1 - L2 �è(ìQ�# L8 �(ìQ ¦ñF� A0 300SB-CN ª6
�èTYÒ(xy  

%¤nöNR��+�k(TÄ 9÷ø4ñ5u(xg0�/+�k �

s�xÎmîöÌÍ+�k6��t α*  hs/+�k÷Ê¨�üý@

Ë¹ü0 Dry Lab (£¨�%² L×+�k�Ã' rt��xy¥(�

¨ ¤�Âh) L6/L7(xy¥ �¨) L1 # L2 �èìQ(xy¥- L8
��(ìQ(xy¥ ¦ñF� 300SB-CN lmª6�T*YÒ(xy  

�nöA0NR+�k(�0 9÷ø4ñçëëà�(xg0 �sNR

+�klmªN(xg0�$�ëë��Ô� Ô���(StableBond) ²�
6�æ~�UVRA0NR+�klmª* 60°C  
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���N����N����N����N�

 

 

�k HPLC �&�x�áâQ-�çÙ0(�z �/xyb0(¾�k

sß��ÃÄ-¬ÍÃ (y@"#�j ëë-�ø+�k§�F�W�

��è(ÙÚ@  
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40º C

65º C

100 5

@A Min

A B

A
B

\z{"V^��::.	z{���\z{"V^��::.	z{���\z{"V^��::.	z{���\z{"V^��::.	z{���

 

 

6��Wª«Almª(ÙÚ@�bW² ¿��sW²���W¾�k<

+�kÑ�ö� ªòª«6�Âhªi GZ�x���(efçè �

ç ����(¤�Ñ� �Wª«(Almé¾'�^ø«W² J��

x�í¶-���øç(ø«�/�2 J��x�9 HPLC ¾�k5�
�xyvç¾(��/�2'� yv(]¥\«¥(U,  

áçxyP�(�t�H g0ª¬«¥6�Aefçè(�V@�bÂ

h  
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�vV^�:.�vV^�:.�vV^�:.�vV^�:.

1/T ( K)

’

 

 

Âh«¥ü�¦�(�txy¥ ��$��WÙÚ@-ÙÚ@(4� ¸

�T�téÝÀ<y÷ zß6" unö(�?Wl� C -XY�9r
s«¥q�7xy D}%«¥h<ZÜ6�T*xy  
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=:.BCz{.=:.BCz{.=:.BCz{.=:.BCz{.

108

9

300 SB-CN

8

9

10

300 SB-C3

8

9

10

8

9

10 60�C35� Resolution
Improvement

 

 

�t¤�¾Föªò«¥6��¨áâQ(xy¥ unö(���A0 
(�NR+�k Dõ�g0) StableBond ²��z86�×«¥Âh* 
60°C lmé(ªi¾$�«¥(ÂhDÂh 9�s«¥��ªi�K

ÂhS¯T�qG  
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�
�

�
�

�
�
�

��

���

���

�������

R = 1/4 N x x k'
1 + k'

- 1

!"!"!"!"

 

 

ß�PoZ(lm�6���þR.' lmé(ö¥<xµ@�xy¥d

d�u¢Z�x 9¡Ñ(lm��5lmé���s^¬�Òs� ¸n

� $�xµ@89 lmé�Zdh<�Ò(í¶ ªi [÷<E¾��

lmé��lmª�� éRö(Ø¥  

 

 



���Ú�+�Ú 
ªiªiªiªi 

154 

20

[}��[}��[}��[}��

t R

W

Wi/2

"#
B

O
P

N= 16
2tR

wB
=5.54 

tR
W1/2

2
=2π

hptR
  A

2

HETP = L
              N

N = H½; ÔÕÖ
HETP =¾×ÔÕB�
L =H�
hp= ØB
A=ØÙÚ

 

 

ªiëë�´E¾� �/îÕ4ñ�Martin- Synge Â'F( ¡�×

�x�&9qk�è(Â@-x\¡G	�9sñ A0�/4ñ×lmª

xdô±¡GE¾� ��¢x9ª
hstE¾(+�k-¾�k�è¨

�s�Â@ b�lmª(E¾�ôïÂ@(��¾ôï xy(�(¾ô

ï ¡GE¾h¥ô�xy¥ôÒ  

�PH')��ªi(�� ¡��ßx#¡G-�����ú"'F(

 4.6 x 100 mm> 5 µm
"(lmªÎ�ªi9 5000 * 8000 E¾��
è ©� lmé(E¾�ôhxµ@ô�  

¡GE¾�ë0� ��4ñ(lmª��[ªi 4ñ(÷øguw�J

lmª(ªiGZ*rs6��>����7K0 �ç�uÌÍ»(lm

ª)  
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[}��[}��[}��[}��

min1 2 3 4 5 6

mAU

0

50

100

150

200

250

300

 DAD1 B, Sig=230,4 Ref=550,100 (DEMO\005-0102.D)

 0
.7

47

 1
.0

22

 2
.5

69  5
.8

49

¸¹____________

 

 

��4�
lmé(ªi ÈEd�slmª�»(J   
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zrMzrMzrMzrM - ���l���l���l���l

" ÛÜÝÞßFGH

" à¡áâ�ÁÂ

" à¡]
ãâ

�����
�����

���
���

�����������
������

���
��� �����

�����
����������������������

���
���

������
������

<=

>?

@A

>?

A = BCDEFGH

B6C

H
E
T
P

Au
0.33

ä$åæ ç$

 

 

�st=�U,lm(xµ@ßDGZªi ¾Û(W² xµ@�U,

�¾«µ¼A¾¿�³ u]ù+�k
"¾� �¾�Zxµ�=dx�

9T5ä(¾Ûh�9TZ(¾Û 9%P�q(TZ� �{ ��è(

�k uõ��s¼&ñ(xµ@�u^?R>
lmª A0� �-�

¥U¡�(
" È6�ÙÚlmªO¸-�¥�X67Rõ��s¼(U

,  
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zrMzrMzrMzrM- ���r���r���r���r

B

" ÃLCÄÅ]
" $è])ÄÅÆ

�BC

H

E

T

P u

 

 

U,xµ@(�Hst=��_�«µ ��Âëbn(9¾�k5�Qx

�(«µ �x�&(ß?¥h(�v�?¥Z(�v�� È9s6y5

{æs{�&l��6�§U*�/�2 �s(jðt6�(j0jÍ�

l�(3l HPLC 5��9Ò¾Û�ç�s¼8ö�  
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��������
��������
��������

��������
��������

���������
���������

����������������� �������������������������� ������

IJFB

K:

BK:

89:

" C o D = é&pq
êë
# :$è)ÃêëÄÅ]

# Þìãâ]ÃêëÄÅ]

H
E
T
P

�CL

zrMzrMzrMzrM - �n�n�n�n

 

 

9h(Ò¾Ûq 9Q���(U, xµ@���u�$���x�¨æ

+�k�k+5b&ñ sµ¨æ+5\��LMß+5«µ'F øç[

¡N¨æ+5��(x�y÷¨æ+5(x�¾'lmª �s�]�Z)

lmé(Rö ��� C ¼ ��¤¥Zß+5«µ'F��  

�Hstuúû(9Q=�� D ���x�-+�k�0-«µ*+�k

5(Û¥�C ��-+�k�0 �fçuf9\�P $�9�suf

(çè(�ø�Z)xµ@  

d)õ� C- D (U, ÙÚ� �(
" A[+`�aJ d%<�

)[¡¥�(
" ��b�
" �/
"�c¸(
� ¿��¥
"

à�T*ú�  =�\( �� �0(îPê� dÏlm
"�¾�

+-~e(ff+ �/lmª9 LC/MS -WÖ� HPLC 5T*�0  
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zrMzrMzrMzrM - ���=���=���=���=

H = Au0.33   +  B/u  +  C.u  +  Du

H
E

T
P

B
u

Cu + Du

BC0

Eh	Eh	Eh	Eh	VanDeemter >¥>¥>¥>¥

A = |8}~ (����)
B = ���K}~
C = 8������L�0
D = �^_��L�0

Au0.33

 

 

�¬¼�ò-@( \�§�9sñ�Zd�P(�Ò �s4]��$ 

Ê( VanDeemter 4]�¨DT*( ¸Ò�òP¡G¾h-ÒÛ¥�è(

C�  n|Rn�s�Ò�g~� stx�0lmª�stY�(¾

Û ¸ ��Ò¾Û�ÒYZð(ªi 9�s¾Ûq[ªiYh HETP
>Y� Î�P�q c�9h��ÒYZð(¾Ûq��  

%� È(��*+�k
"�¥�*U,�s�Ò  
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��������������������

4.6 1-2

3.0 0.4-0.8

2.1 0.2-0.4

1.0 0.05-0.09

mm i.d.(5um ��������) m L/m in

6C 2 =
i.d.2
i.d.1

2

6C1

 

 

sßP�q¾Ûw��lmª

 ¾Û�st¸¹WØ  xy¥U,�

� 0Fø�?FÔlm�  
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m A U

0
10
20
30

m A U

0
10
20
30

m in0 1 2 3 4 5 6 7 8

m A U

0

10

20

01576S1.PPT

Zorbax SB-CN

F = 1.0
6 min

F = 1.5
4 min

F = 2.0
3 min

G
C A

T

LC: HP1090
�TU�TU�TU�TU: 4.6 x 150, 5 µM
�á�á�á�á: 1.0 mL / min.
A: 0.1% TFA
B: 97.5% MeOH :
     2.5% H2O (0.1% TFA)
¦Ç¦Ç¦Ç¦Ç.: 30 C
RSRSRSRS.: 254 nm

�=< �¡¢��£BCz¤�.�=< �¡¢��£BCz¤�.�=< �¡¢��£BCz¤�.�=< �¡¢��£BCz¤�.

 

 

�9�ïlm��g(îï9�%²x�çè b�¡��h�ëNA0(

¾Û¨�x� h¾Û(Âhx�Û¥ ªòx��Ø �s�zA0*�

�(Yh�Ä-xy¥®�*u3çdx uCk 4.6 mm i.d. (lmª
¾Ûh� 3 mL/min (#�
" GZlmª@A  
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¥¥¥¥-��¦�§��¦�§��¦�§��¦�§

10 µL

20 µL

��������, min.

2.1 x 150 mm
F = 0.2 mL / min.

$ '()*'()*'()*'()*

$ +,-)*+,-)*+,-)*+,-)*

$ ��.)*��.)*��.)*��.)*

$ ��./0.1�234��./0.1�234��./0.1�234��./0.1�234

 

 

�PªG(�9lmª9ø«(éRö Ù�[¡=�6��Zlmé(x

µ@ ��$�lmªH(=��Z( ×\÷øØªi� %[T��Z

Øªi�(st=� 9st<��Ò( HPLC �� �sØªi��Z

(xµ@{ª
�Z(xµ@k}6�]T�� lm��gLMXÄ×j

klm�¨�­*­®�*Tk(Ü¥-�
õ� sQZxµ@( HPLC
b0Tk�d 0.12 mm i.d. ¾uA­®�¾�Ï(0êõ*Y� ¾u�

äRA HPLC ([°># 9¾¿5�)*�hj(�Zlmé(Rö

%H¾u^?R<�­®�(çèë�  

 

�¦Øªi�ðh Ñóxy¥�($�9xy¥��5( N ¼õ�DG
Z �u�GZ)E¾� �� Øª0ê�ªò 10�b ÷Ê(qté

�x�÷)  
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m in0 1 2 3 4 5 6 7 8

4.6 x 15 mm

4.6 x 30 mm

4.6 x 50 mm

4.6 x 75 mm

4.6 x 150 mm

�
6
�

�
6
�

�
6
�

�
6
�

SB-C18

��������: LC: 1100
������������: Zorbax SB-C18, 3.5 µm
������������: 1 mM 	
��	
��	
��	
��, 
�
�
�
�, pH 2.5 : ACN (80:20)

UV: 275 nm;��������: 2.0 mL / min.; 70 C
����������������: 1 µL

��������:
1. 4-������������ (4-acetamidophenol)
2. ������������

3. 2-������������ 2-Acetamidophenol

4. ����������������

5. � !"� !"� !"� !" (acetosalicyclic acid)
6. #$�#$�#$�#$�

7.%&'(%&'(%&'(%&'( (acetophenetidin)

1 2
3 4 5 6 7

����w��������w��������w��������w����1 min ����������������

¨	©>?�z{.HªV^�¨	©>?�z{.HªV^�¨	©>?�z{.HªV^�¨	©>?�z{.HªV^�

 

 

ßxy¥(��56�.* ªòªÜ$�Âh)ªi¾�ªò)xy¥

d)Âhx�Û¥ uâ��¦xy¥��i(� È6�A0Nlmªò

Ûx�  
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PQPQPQPQ 
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A B

S = B/A

56
S = 1.0 - 1.05

78
S = 1.2

978
S = 2

:;
S = 4

10% )D

b�	«Mb�	«Mb�	«Mb�	«M

 

 

9¡Ñ(P�q lmé���h<é< �é ¿�$�Øªi� ��

9+�k�(MD<lmªg�-ë Almé'�CD 6�A0� �

����lmé(� �¥ �PbH���9x�5b0��(s/ -

ªi(��s� 4ñEFc*6�w�J� �¥Ø�rs�>ç�s4

ñzi sßJ� �¥� 3<Ìhç��Ð��êx-�Øx�  
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EF k'

GD123

GD!"

¡¢z{.¡¢z{.¡¢z{.¡¢z{.

 

 

¦ñF� U,lmé�èxy¥(=��¬t \���Ø ªi-ÙÚ

@ Âhªi N lméÃj �u�lmªÜ¥ ¥� - �¥��

!W�s=� ªò�Ø k’ �Almé(efçèÜstÙ�Nst

�u� ¾�k-«¥!W�s=� ÂhÙÚ@ α �Almk%ÝÀ
stÙ�Ny'st �u���k ¾�k-«¥!W�s=�  
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t0

EFEFEFEF

GHGHGHGH
?

IJIJIJIJ
?

IJIJIJIJ
????

t

'A'A'A'A

fgWh;ijkMl-mno
pqrOstu N, k’, v α 

Wh;ijk wstpqxy
z  �����  �{|}~
�Mlij

 

�l�Pm�5(qtKL  

 

ß Êxy5Âh NAlméWô efçès� �u$lmªªÜ-


" �¥F!W Âh k* Gýùªò<¥Nefçè �u$¾�k-

«¥!W �5bÃs lmé9�W¾�k5����çefçèªò<

¥N ªòα* GýùÂhÙÚ@ <Almék%ÝÀ<y÷ �u$�

�k ¾�k-«¥F!W  
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#$#$#$#$

W100 x 4.6 mm i.d., 10 um, C-8 <=��bcMN
���2 mL/min ���970/30 IPA/�

T�fg{|Ml-���

0
��

mAU

 

 

�l�P(KL  
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'A'A'A'A

• T������M��%��;��

• T�&�<=����;��

• kTpqxy����
– MNO�

– ���P�

– ���QRST

– UV

– UW

– XUYZ

 

 

�l�PKL  

 

1.  

 

 

 

2.  

 

 

 

3.  

 

 

 



 
 

 

 


��
�
��
�
��
�
��
� HPLC � � � �  
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12�defstu12�defstu12�defstu12�defstu v�v�v�v�  

• üixy¥-¾�k¢Z�è(C�  

• ®�n�(¾Û(U,È(x�  

• g0ª«�Wxy]¥   

• ®Øé( �@  
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wxwxwxwx 

• sè SB-C18 4.6 x 150 mm 3.5 �,(lmª �£� 863953-
902  

• ®Ë4�& �£� 01080-68704 òæ=0ê�â&  

• �k A d HPLC ó5(y �k B d HPLC ó5(ÃÄ  

• sQ�±(Eb��£( 1100 jklm�  

• sQ HPLC²���� #Ö°¥­®��£  
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gT�L�gT�L�gT�L�gT�L� 

9�Ô(¸¹»¼5 È�®�n�(¾�k¢Z(U,xy  

78) ×��u¨�(Ë¹��Óg*©�¨��( 10 �t?  

79) ×���½��ÉÊ² �Xu´·6�ú¸¹º(��nö�  

80) Å.lmªüâã�q(ª@7  

 

lmª+�k 

 

 

ª

 

 

 

ªÜ 

 

 

b�>(lmªd
( 3.5 �,
"(�k HPLC lmª  

 

81) ¨æ²����( Method and Run Control ÆÇ 

82) *Method È|  ��* Load Method  

83) F0oE4ñ def_lc.m �dpA4ññÊð ��ðÊ OK  

84) ßMethodÈ|�ÙÚ Edit Entire Method �ÙÚ

Instrument/Acquisition Data Analysis - Run Time Checklist ¨��
q 9%µ­�ðÊ OK  

85) -qP(µ­
r���½��(��  
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9%µ­�ðÊ OK  

 

~�÷ÊA0Y.(¾�k 90% (ÃÄ  

È6�(ø«n�(P�  

 

 

86) È6�¨ 2.0 µL(�Ñ� 9<�¨�� (Setup Injector) µ­�ðÊ
OK  

87) <�ª¬«¥d 40°C 9%µ­�ðÊ OK  

88) -qP(ÆÇ
r DAD Signals ðÊ OK  

������������ öA�?,öA�?,öA�?,öA�?, VWD ��������QR>QR>QR>QR> 260 nm  
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89) 9%>?(=�µ­ (Signal Details) ÙÚ@Ü, 260 20 360 100 ü
×\ò*4ñ5 (Add to Method) 9%µ­ðÊ OK  

90) 9oE(êx££�ðÊ OK  

91) ÙÚqP(��nö 9%µ­ðÊ OK  
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92) 9 ��5ÙÚ<�U¡ ðÊ OK  

93) 9 Run Time Checklist ÙÚ Data Acquisition - Standard Data 
Analysis 0�ÞS£8Ú4ñ(st£  

94) ßMethod È|�ÙÚ Save Method As…. ×4ñA�dmobile.m  

95) ß Instrument È|�ÙÚ System On ælmªÂ@üæ­®�6Ó

±xþ  

96) ¨æ View È|ÙÚ Online Signals Signal Window 1 sµµ­��

Ã�ÙÚ Change  

97) 9 x-îU¡
r 20 min ÙÚXW 0Ò�  
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98) ðÊst6A0(=� ��ðÊ Add ¨æ�t�ÙÚ(=��  

99) <� y-î(U¡* 100 mAU ü×¦§<d 10% 9%µ­ðÊ OK  

100) sµ®*stÔ�(×Ò-�Ä G* RunControl È|üÙÚ
Sample Info….  

101) 
r¬�gu� (Operator Name) S£� Filename (100.d) �Hã

È(�ö ��Ó� (10) ��� (test mix) -)*Ï¾  

102) 9%µ­ðÊ OK  

103) 9Mobile Phase Composition Analysis q(î5âã®T(�Ä  

104) 0 Start �_<ß²����È|�- Run Method. ÷Ê4ñ(��  

105) Jlmé'F��ux�� x���(©�Ä�'F  

106) ßÄ���êqx����Ö¨�§¡  

 


FGHI
7J
FGHI
7J
FGHI
7J
FGHI
7J 

107) ß Instrument È|�ÙÚ Setup Pump È|¼H   

108) �W¾�k¢Zd 80% B  

109) �»AlmªÂ@ âã�Ä  

110) ß RunControl È|�ÙÚ Sample Info… ¨æ�ÞS£�\st»(
�ö (80.d)  

111) �»¨�üT*x���  

112) 9 60% B P�q�V¨�  

113) 9qs���lKL  
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gT�L�gT�L�gT�L�gT�L��)�)�)�) 

g0Ä�'F(x���
rqPî5
� to �7sté   

 

�Þ 

§¦ 

ª�Ä 

 

t0 t3 t4 év 1/2 

é 3 

év 1/2 

é 4 

Pê 

é 4 

90% B        

80% B        

60% B        

 

�Þ 

§¦ lts 

k’ 

é 3 

k’ 

é 4 

ÙÚ@ 

α 
ªi 

N 

xy¥ 

é 3 4 

90% B      

80% B      

60% B      

 

114) nöª��*�¾�k(¢ZW²D�W  

 

 

 

 

115) J��&�Øõ° y�Øªòçxy¥ø«n�(W²  
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116) ;'ht²�&(§¦  

 

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

 

117) xy¥- %B �è�*C�  

 

%B 

xy¥xy¥xy¥xy¥ 

0 10 20 30 40 50 60 70 80 90 100 
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g�g�g�g� 

118) È�96�9�ø(¾Ûq¨� 0qH��÷ÊË¹  

 

¾Û   2 mL/min 

% B  65% 

[¡��-�Ps�  

119) ¨�x� 5�x�§¦  

120) 9 0.2 0.6 1.0 - 2.5 mL/min ¾Ûq¨�x�  
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,��),��),��),��) 


rqîü�lKL  

�Þ 

§¦ 

ª� t0 t3 t4 éw 1/2 

é 3 

éw 1/2 

é 4 

Pê 

é 4 

0.2 

mL/min 

       

0.6 

mL/min 

       

1.0 

mL/min 

       

2.5 

mL/min 

       

 

�Þ 

§¦ 

k’ 

é 3 

k’ 

é 4 

ÙÚ@ 

α 
ªi 

N 

xy¥ 

é 3 4 

0.2 

mL/min 

     

0.6 

mL/min 

     

1.0 

mL/min 

     

2.5 

mL/min 

     

 

121) éPê�¾Û(W²P��* �¦È(���ev�Ô�(�*

x  
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122) 0T*(�ÞXW�î  

 

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

                

123) 0n�(¾Û6�T*Y�(ªi  

 

124) 9h¾Ûqªi"�ï°  


�
�
�
� (mL/min) 

N 

0            0.4           0.8          1.0          1.4          1.8           2.0           2.4 
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VXWOVXWOVXWOVXWO 

125) È�9A0�ø(ª«¨� 0qH��÷Ê¨�Ë¹  

 

¾Û  2 mL/min 

 % B  65% 

«¥  40°C 

126) [¡x���{�P(Ë¹kø  

127) 9�t^£q�Ox��(�� ×T*�Þ
æ�Pî5u3(=

! �OÈ��»¨�5��Þ  

128) ¨� 60°C - 70°C q(x� u®*N�(«¥XuB¯stçè

¨�ÖY�st¸¹ s�u×ª¬«¥F�* 40°C   
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WO,��)WO,��)WO,��)WO,��) 

×u3(�Þ
r*qP(î]5  

 

�Þ 

§¦ 

ª� e t0 t3 t4 éö 1/2 

é 3 

éö 1/2 

é 4 

Pê 

é 4 

40°C        

60°C        

70°C        

 

�Þ 

§¦ 

k’ 

é 3 

k’ 

é 4 

ÙÚ@ 

α 
ªi 

N 

xy¥ 

é 3 4 

40°C      

60°C      

70°C      

 

129) Jª«ªòçªi�*W²? 

 

 

 

 

 

130) Jª«ªòçxy¥�*W²  
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131) XWqt��²�& log k’  ª«(W²�Ò  

 

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

132) Èb;(qt�Ò(�Es�ó �nö)òó  

 

Log k’ 

«¥«¥«¥«¥ (°°°°C) 

40 60 80 



 
 

 

 

!"#!"#!"#!"#$%&'$%&'$%&'$%&' 
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12��12��12��12�� v567v567v567v567  

2

ST	UST	UST	UST	U, VWXRVWXRVWXRVWXR:

• ��¦§¨© hH¨© �jª¨©«�	a¬­®¯
°.

• �±¯°a² M	­®.
• ��8³ ­®.
• ´µ¶·	­®.
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����
����
����
����
 

3

��:
%������	
�

âÖ�T®

ãäåæç

Date
Logbook
Service

11/2/94

12/1/94

12/4/94

check
valves
pump
seals
new
column

�YZ[\�YZ[\�YZ[\�YZ[\

HPLC ��L
T¸
Ø��ì
��L_`À���
��:

• ��$���w, N, x�C:
– FGH
��oík
– ~·f
o k‘ À
– $%&on�&
– $%&$è
– ���
– 9�

• �Ø�F.
• åæ,  +!} >T¸"# $F.
• ��:

– H�
– îÌ�>
– ïðÖ�

 

HPLC ��8øâã�J¨	êÒ ���þ#çR¨�8ø ß�sâã

È6�6ÝR¨�6w@8  ��-�_(ÌÍ lm��g�J�às

t6Ý(®Ë4�& 0F�x���(ÀÁÙ�4ñ(KL ��� -

�$7�®Ë�klmª @  
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����89����89����89����89 

4

pH<=

" >. pH <= 2.3 - 9.5
" ?@ pH<= 2.3 - 12.5

AB9CD

" EF

" GHFIJF
" KLMN�� (O�P, Q�R)
" SO�TI2-UV�WTHF
" X�� (EDTA, YZF, [F)

\B]^Ivespel

" K_
`, pH>11

a!bc�d�HPLCef3_gh ija! HPLC�kIlmn1opqrsteuvwx.

]^GH]^GH]^GH]^GHHPLC _`abcd_`abcd_`abcd_`abcd

 

HPLC ��W�O¸´�)¡���6�A0(¾�k( pH U¡ �sU

¡� ��D`( JXuA0$@( pH ç �«R pH U¡(�_¬
A0î5bH(¾�k�ò�ç�Xu�»(8  9 HPLC 5A0�t
�ò�<¾�kç s�u9C���#ï¾¿  



��F���¬ 
efçè-éPêefçè-éPêefçè-éPêefçè-éPê 

189 

����m�������m�������m�������m��� 

5

YZefIghi�jQ-YZefIghi�jQ-YZefIghi�jQ-YZefIghi�jQ-

!"#$%&'()*+:

– �X�Ë�Ó[
– JK������
– ��LÖ×%&
– ��L��
– ��L'N�

!"#$,-./0)12:

– _�(��
– 0�¹��
– ST(Ö×��

��������:
⇒ 	
�:            < 0.3%
⇒ �
�: < 0.7%
�
����: <1.5%

 

st)v�@7(ë04ñ�­Ålmé(efçè-éPê(�V@ �

PbÃd 1090 jklm�Î�(k �Ñ�r �¦÷Ê¨�st�C(

x� [�Ñ�rh�%-ë�> ��Xu8ø)  
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89$ij ¡89$ij ¡89$ij ¡89$ij ¡ 

6

	klcd	klcd	klcd	klcd

• 3456
– �X��(
– ?0éê[

• 7

• 89�

• :;

• <=

 

Yë�(�C�(ÀÁ��[(×Ò@� ��$��5�|cbD �s

ÀÁ�u×¾�k�| �»Æ���6���Rvw [¡�ÀÁ���

Ø�(���Çj /,;� �í_"� �#Ò
���.,  
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7

m8nopm8nopm8nopm8nop

• >?@*+

• ABC)D
E.F�G

• 7H;

• ��I<=

• ��J&

• KLI<=

����������
����������
H7IJK- LM:;IJ


���� ��
���

���
��� ��
���

M

N

O

P

���������
���������
��� �

��
�

���
���
��
��
���

�QR
(9ST)UV

�

M

�
W

�

QXY

Z[

y' z'

M

�

W

�

����������
������
����������������������������������� ����������������������������������������������

���
�����

 

$�A0��¨�_D�Z)stë�(ÀÁ .,�ë�(KL á½¬

�g9A0Ö��^?R#ï��Õ ��967ø«´Ei� á½9q

�¨��è#ï��Õ LM� 5 ¼(��Õ0êÏæ��¨�_ ���

9��5�Z?¥¤¥ çèÜ) 9¨�_(Ä�����('�'Ç­

(ÆÇ J'���(ÆÇç éh<éPê(�sD d%Ä����L

MÌÍ |klm¨�À �óg(Ã s��70� LC (¨� =d\

(;IÄ����  
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8

{|{|{|{|:

" }~'(

# o����'��

I-����

# �'(��}��

��� ��;�

_�

" �

# �����q��

�

# ���

��������:

" �e�����

" �e����

" �e�����z'.�

��0W� ¡

q8norq8norq8norq8nor

P� d-

d-

OPG�

�u� 

��W

��TU

6-¡¢

�XY£

 

©�¨��(sß@8 ��ÌÍÀ-ÀÑ ÌÍ_�(Ä���� ÌÍ

Ï¶�(��� s�u×��¨����V.,À-S?T C�Ï¶�

(#ï��t��j(�(u3  
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9

	k-Esrcd	k-Esrcd	k-Esrcd	k-Esrcd

�È(¾�ÏyÎ

 

C� UV ­®�(sß@8 �qtKL 7s�Î(�çèW²Dy²

9rstçè\(�7ð< $�[y²D�¶°.õ� %çÈ(9×Ò

�.*Ìï(õV ¨�®Ë ®�Î(�' �Hst�(ÀÁ�¾�Ï

�È rt��(¤D9¾�Ïµ­� §¦×ÒõVªò ­®b�b

%çu\ï<ÌÍ¾�Ï  
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10

��

mAU

����	
��
��

�mAU�RI����
��� ����	��.

Esr-tEsr-tEsr-tEsr-t

 

d)�çâ¹­®�(@7 Èuâã×Ò(k �Ñ�r ×ÒõVØ�

�Ñ>nöÎy²) ¾�Ï*) <'�[¡ÀÁ)  
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��¢,��¢,��¢,��¢, 

11

m AU

0

200

400

m in0 0.5 1 1.5 2

m AU

0

200

400

Ö�è�Ö�è�Ö�è�Ö�è�20 Hz

©w��©w��©w��©w��  0.1 sec
PW <0.01 min

Zorbax XDB-C8, 4.6 x 30 mm, 3.5 µm, F= 2
mL/min

ÃñÈ
ò�ÃñÈ
ò�ÃñÈ
ò�ÃñÈ
ò�
ØóôVØóôVØóôVØóôV9ÑÑÑÑ
Ö�hÖ�hÖ�hÖ�h

Ö�è�Ö�è�Ö�è�Ö�è� 2.5 Hz

©w��©w��©w��©w��  2 sec
PW >0.1 min

õ�õ�õ�õ�40 pts 

õ�õ�õ�õ�5 pts 

õ�õ�õ�õ�

100 pts 

õ�õ�õ�õ�12 pts 

EsrefM#EsrefM#EsrefM#EsrefM#- u�u�u�u�

 

LMÐJ<�­®�(çèë� �O(�sqtÀÁ'� �¦­®�(

çèë�<�ðh ��75�m�(�Þð =D�7(xR��lm�

é(í¶ éè(xy¥\*U, éPê®��Ñ ¾(U,�Øx�(

§¦  
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YZ9YZ9YZ9YZ9 

12

��

��

��

��

 !

 "

��#$

��
(min.)

%&'(

'(�

)

EsrefM#EsrefM#EsrefM#EsrefM#- uvuvuvuv

 

�¦­®�(çèë�ðB Ñó(5�*�ï(õV=� =d3=�(

Â×>ð°  
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FnijFnijFnijFnij 

13

¢£{|¢£{|¢£{|¢£{|

¢£8�¢£8�¢£8�¢£8� ¢£8¤¢£8¤¢£8¤¢£8¤ ¢£��¢£��¢£��¢£��

! *+,-./012345*+,-./012345*+,-./012345*+,-./012345

! 67,89:;<	12367,89:;<	12367,89:;<	12367,89:;<	123

! =>?*@ABCDEF:=>?*@ABCDEF:=>?*@ABCDEF:=>?*@ABCDEF:

G:H/.G:H/.G:H/.G:H/.

! I�J5KLMI	I�J5KLMI	I�J5KLMI	I�J5KLMI	

! NO45	PQ�RSNO45	PQ�RSNO45	PQ�RSNO45	PQ�RS

PQPQPQPQ

! RSTUVWXYRSTUVWXYRSTUVWXYRSTUVWXY

! RS�Z[H/	\]RS�Z[H/	\]RS�Z[H/	\]RS�Z[H/	\]

,8/,8/,8/,8/

! ^_`=Vabc^_`=Vabc^_`=Vabc^_`=Vabc

! 6745��deW6745��deW6745��deW6745��deW

X	PQX	PQX	PQX	PQ

! 67TUVWXY67TUVWXY67TUVWXY67TUVWXY

! 67\],8/67\],8/67\],8/67\],8/

wxyzcdwxyzcdwxyzcdwxyzcd

 

J���ÄØ�Yh�Äçjklm�(u� ��(h�ëë�$�lm

ª¨­,� 9¨���P�>(��� <e ª(¨­,� �¨­T

Ò(7sþ .,b�Z 77t67�Z.,(R4�ÀÑS?T \�

¨��(7stb¾� �¦à�ø�., ����RDº¾¿�� <

g�[°<g��Ø�����ÀÁ ��¨­(,�¾('���(À

Á J��¨­(,�.,��(�m�Ø(��ß��ÚjÓ5¾'F

��(·D�Ä}-ëP��bGZ =Defçè@� ���Ä(@�

�$�ÆÇ ��¨­(,��. <�5��|b�Z  
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14

{|08{|08{|08{|08

• *+MNOPQRST?

• UV�WX?

��:
��")*QX.

 

��ï =(�Z×ÒõV-ýÔ>(ªò 7stuø(�àá­®�-

���( = �s����þÖZ Ä÷­®�-�)®lm�(=�

��C?� ..õVÙ�J �¦à�õV) nöÀÁF©�<x�4

ñ �¦Ù�õV67F©­®� �P(lm��$��5��|b�

Z  
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15

{|:

��������

��������

+ �������� ��

¥¦§�.

}~cd}~cd}~cd}~cd

*+:
YZUV-[\)���]^UV[\)
����_`B

aUV-[\)bc���

Tdefg.

hijk:
l�Ym`BQ. noSpE.l�.

 

Js/h UV - M5(¾�k- UV i�(¾�k4�ç(�Z×ÒõV
×ÒõVF©�zJ(4� Jqt¾�k�t�4�ç¾('�¥ä(K

L � TFA -y/ÃÄ(4�& ªò{·4��4�R�(Òst 6õ

ZõV ¿ªò{·4��(ªò­®0ê �sð¾�uúû(  
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16

fSg9

hSg9

��
(min.)

EsrEsrEsrEsr - ���r���r���r���r

tS<¸¹º�Q�jª» M.

 

JA0hª«ç(&ñ�h(×ÒõV ��$�h«qlmª(¾Ûhb

&ñ J¾�kà�®*«¥Â@ð���¨æ­®�¾�Ï(&ñõV

J³°­®�9¾�kÛÜç�Z³°´�(W² =D'�õV  

9­®�¾�Ï��>stÍÓ�6|-�s¥�(õV ÍÓ��stn

|(>9�a}5(S?T  
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17

��
(min.)

{|��{|��{|��{|��

!")12:
• �qrs

• OPQtu

• Tvwxyz){|

• OPQ)��}~

• 56���OPQ

��/0:
• U������$��?
• U������?
• U)�Q��Y�������
�?

• Ua`�z)/0�?
• U)� s��?

 

sß­®�ÀÁ����¥Z ýÔ -h�EõV �Z��¥Z( =

����±( ¾�Ï* ­®@Ü<­®�Î��ÐB JlmªÙà�

Â@Ò <ÎÙà�6Ó*m�(çè �(&ñýÔ ±�±�ÀÁ(·

Dh�õV  
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��>����>����>����>��/�������� - �+-���+-���+-���+-��

• �c��6/
���6¼jk6½K.

• ��6¾¿À½� r��6Á.Â@<=�wn10-
2096ÃÄ ÅªÆÀ½.

• ���ÇÈ, (ÉÊË	ÌÍv ÎÏgv Êfg @¡
Yd�3	��Ðn��g �0.1% TFA / 80% ÑÒ, 6M
Ó  HCl, THF, HFIP.

• ��
ÔÕ Ö×�q.

 

Yë�(lmªÀÁ�ª�ªò ��$�lmª¨­,�<Ò
����

.,b&ñ �¦uÅ¹���lmª., ÌÍlmª<ÍZsèS?T

¨�Ë¹ �¦�ÄGqF) nö�lmª.,) .,( =67��

 �&f9,�� <�9+�k5MD)rt&Q  
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no���no���no���no���

����������������

��������

��	
����	
����	
����	
��

�
�
�
�


������������

������������

! ¨©ª¨©ª¨©ª¨©ª

! 9e«¬­®¯9e«¬­®¯9e«¬­®¯9e«¬­®¯
! 9e°±²³¬9e°±²³¬9e°±²³¬9e°±²³¬- ¬)´¯µ¶·¬)´¯µ¶·¬)´¯µ¶·¬)´¯µ¶·

¸¹º»¸¹º»¸¹º»¸¹º»

! 9e8¼9e8¼9e8¼9e8¼

 

�¦È���,�(KL �q/ÙÚ ÌÍlmª<ÌÍ,� unö(

� �¦ÌÍ,��(GZªi =lmªgu\*�� �¦Èw�uÌ

Í,� ×lmªg9st�Ð(R4 ���bÃ 9Dºlmªç~�

��  
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�����

���������

����

������

% ijklC+/0.
% mJ5Kno.
% �Ep Pasteur 3, qr
�Kst:+uv % wEpx	/0:

str�K+	u

v yxwz+P

Q

NO& PO&���
����>����>����>����>��

 

êq�(,��0 WÖ+�k�� +�k��u-lmª5(s� 0

st Pasteur T9lmª)�×+�k��"æ�ê*°� ��bÃ 9

+ñ()�gst,�>�[° �äRì�[° �uð'  
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��>����>����>����>��/�������� - '=X������>'=X������>'=X������>'=X������>

• ØÙ�f�	y3����3W6��	EFÚ
dÛ	.
• ØÙÜÝÞßÔ6��	EF8³ÚdÛ	 d@¡Y	
��wnx.

• à$ná>� (y -> s��) ��â���.
• LpH<=�, �. 0.1% TFA � 0.01M H3PO4, ã��.
• Q��$ä�åæ (60-80 C).

 

�çlmª$�MD)����st³��s� %ç�67��ÐJ(#

ï4ñAlmªK« Y�þ(4ñ�A0¤¥ï� $�*.¨�±xþ

(ï�  áâQê�A0� 6 M �(_ _�j �(sL _<��

¨�#ï �dst
" XDB ��ã�& A0h pH (y/��4�
����+,( ¤� 0.01 M NaOH 9 50% s�Â/y5 XØõ°-/0

[�(çè (15-30 min)  [¡�k--k
"-qP(þ�#ï  

KGLMGKGLMGKGLMGKGLMG 

• 75 mL y+ 4 x 200 µl ¨� DMSO 

• 75 mL ÁÂ 

• 75 mL Ü� 

• 75 mL ÁÂ 
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NONONONO 

• 75 mL THF 

• 75 mL ÁÂ 

• 75 mL y 2% Ã  

• 75 mL y 2% �� 

• 75 mL THF 

• 75 mL 7ÜÁÇ 
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{|��{|��{|��{|��

• ����
• ��A�� (����OPQ)
• �����

• ����@��a� 

• ¡¢a��£�¤

 

9¨�¤¥ï�x�ç×ÒýÔ�Oë'�(KL ��$��W)¾�k

(¢Z �H ×ÒýÔ�nölmª-9Â@ <­®�-96Ó ÈÍ

¾�uúû(=�  
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20% - 100%
MeOH ��
�z'

Ân- ½¾�¿À'(Á}�ºÂ.

{| - ��
Ã

60

15

30

15

0
3 7 15 17

�g�g�g�g

 

�¦9¤¥x�ç'�ìé ��$��:«(lmé [ =ëë�$

�¾�k5Eæ°ØìQ .5�y5(ìQ 9¤¥x�÷Êçy5(ì

Q¤D9lmª� ü¨��� 9¤¥¨�5J��.¥ªòç ìQ�

ï�'FíZ�%&�(lmé  
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Ä3 Ãn

¬�}Å)*
����
����

�����
�����

g�g�g�g�- �g�g�g�g

• @�apE.

• ;¥¦�§H
• ¨aYm©,- ª�v«B£

 

�¦9È(lm��b�(éj'��Çé ëë�$�lmª-��(K

L J/0�v) 
"�(9lmª5íZ�É lmª=0ê(�Z�

Ò(lmé ��CD-�Çé  ?

-�ª¨­,�., 9�Ä�

à��(W² ¿(íZ�Çé �¦�t5lmé'��Çé67�$�

p¾'ébD  
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g�g�g�g�- ��g��g��g��g

• ¬a),�­
– L�+,
– L-.�
– _���
– �X�/��.

• ®¯,�­
– 0����
���
– �;��
– �� - 123U4g�

@@@@ A
1826	
��
�

��

(SilGel \];
�^_)

1. )*+
2.,-."

3./01
4.�2."

5.3-456

1

2 3
4

5 @@@@ A

 

J HPLC lmªy²) lmé(Wö Jxy¥®�*u3çlmª�

�7K0) [¡·DlméWö( =�¾�k(¤¥h-¨�Ø� �

¦�rstlméWö67���¨�(ï�é  
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0        1        2        3        4        5        6        7        8        9       10      1 1

E x tra -C o lu m n
V o lu m e

10  ����

20  ����

T im e , m in .

2 .1  x  1 50  m m
F  =  0 .2  m L  / m in .

(��������1µL)

�>�i�&�>�i�&�>�i�&�>�i�&

• ���Q]>?@°±>?@]OPQ²(��³´µ¶)·¥.
• ¬a)·�Y�¸��¹º)»¼.
• ��½E.)OPr.
• ��E.¸½.

 

�¥(Øª0ê(�Zxy¥(qG Øªi��Z(xµ@�$�T£ð

Üð�bD J¾�Ï0ê��ç¾(�Z��(Øªxµ@ ¨�Ø�¾

(�Zxy¥qG Y�(¨�0êw��lmª(
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Ä3 ÆÇ

Ä3 ÆÇ

 ÈÉ_ > 1.2

g�g�g�g�- ��������

12121212:
• Y¯,¾¿

– 5¨
 - 
��¶
– 6�7½)l,
– ���8C9����:

• ¬a),¾¿
– ;L�¶
– �L_<=>?�@A
– DBC
– ��L	�

 

9�klm5� -�${�f/Â×(�0(�Zlmé(CD FÔÐ

J( pH <�òst�@�1x�$(CD 6�!W�Ò(éí ��ò

¬Ã��W�$(CD �¦b�(éjCD��lmªW�<Øªi��

Z(  
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M# {|}

~�� < 0.9

2000

1500

1000

500

0

0 5 10 15 20 25

78T (min)

m
A

U

��g���g���g���g�- ��g��g��g��g

12:
• @ÀÁ

• ½,�Â,���vM

 

ï�é'���é�$�QØ�¹&ñ( áçU,éíHlmé�¹Ù(

Aefçè��Ô st�é-Ò9�é�(p¾'lmé¾(�Z��

é  
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Ä3 Ê�

��g���g���g���g�-�g�g�g�g

12121212:
• ��)[��½Ã���.
• Ä��� qÀ>?@'� )Å�.
• Æ����OPQMWSÇÈ).

 

Méü½ëë('� JA0 UV ­®�ç��(M°¥Z�¾�k(M°
¥('�Mé J������­®�ç¾(.*Mé A0³°­®�ç

'�Mé�-ë�2  
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SðSðSðSð

QR
bQR
bQR
bQR
bDDDD����

)*EF)*EF)*EF)*EF/GGGGjjjj

���+
���
���+
���
���+
���
���+
���
HHHH1�1�1�1�

ST(ST(ST(ST(****FFFF

WX_�(
WX_�(
WX_�(
WX_�(
IIII����

WX_�(
WX_�(
WX_�(
WX_�(
****FFFF

��b��b��b��bDDDD����/HHHH1�1�1�1�

��
QXF��
QXF��
QXF��
QXF

N�
í�F+bN�
í�F+bN�
í�F+bN�
í�F+bDDDD����

OQ/PV s "#s "#s "#s "#

 

�¦È�sQ 1100 HPLC �±t9lm�5
?(®Ë4ñ 0�t4

ñ6�+,Èx�����(@7 \�Xu�C@7(�Ñ&Q �t�

Ñ&Q�6��*( �Hs/ðñ�hih/4ñ(H( üÂ'©Æ(

9@Q�¥ä(4ñ  
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�� (min)

m
A

U

¡¢¡¢¡¢¡¢

• ��ç
è�	����éêdM	ëì.
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�2 (min)

m
A

U

¡¢¡¢¡¢¡¢

• ��ç
è�	����éêdM	ëì.
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¡¢¡¢¡¢¡¢

Qí�î­®	ëì:

• <�ï�, jkðäñ�ï�, òÚ_à$názóná
íÂ	´tu¼ô�� 
õ.

• a²ã
!ö- ÷øùyú�.

• a²�¨©�� øù.
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¡¢¡¢¡¢¡¢

Qí�î­®	ëì:

• @UVjª»,´��� õ òÚ´çÄ�tu¼ô��

 
õ.

• ´��´çÄ�� 
õ òÚtu¼ô�� õ.

• �� õ, ªÆefgû·Âäõ òÚ�üHý´þ�

����.
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12��12��12��12�� v567v567v567v567 

2

\tuv\tuv\tuv\tuv wxmywxmywxmywxmy:

• �C¤¥ï��]#[%ð.

• �*%²¤¥xy.

• �CW�¤¥xyuúû(¸nKL.
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�¦$§B���¦$§B���¦$§B���¦$§B�� 

3

u¬��­®u¬��­®u¬��­®u¬��­®

• J����Ú�	�.
• µ����K@A��L9.
• M-k’ �N����AR.
• Á
�[g�>?��L.

©���©���©���©���- $%&-ÌA��_ö�uvI±$%&-ÌA��_ö�uvI±$%&-ÌA��_ö�uvI±$%&-ÌA��_ö�uvI±.

 

9A0|s¾�k¨�B¥x�ç �®&9�ö( k’ >U¡¨�ï�
�ï�'F(lmé67xy�Ö �'F(lmé(òö�þ­® s

t¢x(ÈÍlmª =d\(efçè�Ü J²�&9§�-d@��

ø k’ r5��ç ëëx�çè�Ü  
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NO§BNO§BNO§BNO§B – �¨��©ª�¨��©ª�¨��©ª�¨��©ª 

4

-.��-.��-.��-.��- uJ¯°­®�±²uJ¯°­®�±²uJ¯°­®�±²uJ¯°­®�±²

����������������- ��Ú&O/�X�Ë�
�PÓ.
• ¾Q

– ÷C��
– ÊB¢?½ø
– V��ùú��
û°
– �>)qü
– ýôþ#�uÉfë�Ì
H�
�

• 56¶,
– FGH�~
– A�����C��	�T


 

¤¥ï�6�vwsß(ï�KL JA0st¤¥ï�]^ç ÙÚ÷Ê

(��.¥7�xy�¾'F(lmé ï�.¥-6���(4�¨©ª

ò ��A[¡(lmé�Y�(xy¥¾'lmª ���ªò)éh¶

¥N)x�çè xy¥6���R!W ef@.(&Qh�x�j6�

ßlmª5ï�'F ¤¥ï��Ð���klm-��.d@+�k(-

klm�#y�'Ílm5A0  

9üý@Ë¹5A0Üçè(BÛ¤¥ï� ¸0�B¥-¤¥ï�4ñ(

÷ø  
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5

1 2 3

4

5

6

7 8

0 2 4 8 10 12 14 16 18 206
Tim e (m in.)

�TU�TU�TU�TU: ZORBAX 300SB-C3
5 µm, 4.6 x 150 mm

èÇèÇèÇèÇ:  B ÅÅÅÅ 19 minéééé 15-35%.
��^��^��^��^: A: 95 : 5 H2O : ACN

    with 0.1% TFA
B: 5 : 95 H2O : ACN
    with 0.085% TFA

1. ê�� Enkephalin
2.ë�Ðì�Angiotensin
3.í�í�$RNase A
4.îï�Insulin
5.Ëð��Cytochrome C
6.8ñ$Lysozyme
7.òóôêMyoglobin
8. Carbonic Anhydrase

A³�-.z{A³�-.z{A³�-.z{A³�-.z{

• ��
RF

• ,S¤JK_`����

• ��Á�T��N@Á

• ¨UV��
WX

• ¨UV��
Y�

 

 

�¤�0�k¤¥ï�xyï�(lm sßP�qA0q/�� Ó A
-Ó B ��Ó A sß>d@�(�� 9�¤5� 95% y/ 5% ÃÄ�
0.1%( TFA ��Ó Bsßdd@.(�� 5% y/95%ÃÄ� 0.085% (
TFA ï�.¥ëë�çèDªò ��P(P�¤¥ß 15% B ÷ÊO�
19min *§yçd 35% B d�Ò¤¥ [W²Û¥d 1.05% hxþ  



���� 
¤¥x�¤¥x�¤¥x�¤¥x� 

226 

NO�)NO�)NO�)NO�) 

6

´µ3¶-.��´µ3¶-.��´µ3¶-.��´µ3¶-.��?
%

 O
rg

0

25

50

75

100

0 10 20 30

Time (min)

k'��� ���

@A@A@A@A % CCCCZPZPZPZPFKFKFKFK

�X�/J�X�/J�X�/J�X�/J3@A3@A3@A3@A

@A@A@A@A[g�
[g�
[g�
[g�
[[[[jjjj\\\\����

 

 

¤¥ï�Yï0��klm-y�'Ílm �klm�q¤  

¤¥�¨©Rªò����(�Ø =%²�&�9¾�k-+�k�è(

x#¨þW² J����(Øªòç²�&9����5(çèï ²�

&(ÒÛ¥ªò �(òÛ��lmª J²�&¾'lmªç[Û¥ë[

À�¾�k(Û¥  

ss�ªÜªòs¼¾'çè�s�ò¼ s�{x(��� 200 m b0
(çèü�B�øs��� 100 m b0çè( 2¼  

6�0¤¥ï�æst²�&�+�( k’ > k’ �x#��9ï��]5
¨©�W 0�� k’ =(tr-t0)/t0 F�� k’ >��9B¥ï�ç860  
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«¬­�®¯°±®�'«¬­�®¯°±®�'«¬­�®¯°±®�'«¬­�®¯°±®�'  

7

·¸¹b�º�»b¼u4·¸¹b�º�»b¼u4·¸¹b�º�»b¼u4·¸¹b�º�»b¼u4?

• S�[g�A\³&��L
• ]¡
^_F`�	x.  
��
�>14 + 22 min.

• f��L����a�w9 b
\�Î Ncdefg.

• CZPFKô����hW�i
j. �j��\��-�
/k
}N�Oz4l.

cm

start

End

0

5

10

15

20

0 10 20 30

min

k'

14min 22min

 

 

9B¥ï�çéö�òö éö�efçèªòDªò 9¤¥ï�5é�

ôDõöô±ås� éíô(�u =�éy÷lmªç(Û¥ 9¨�

¤¥ï�çb�¢xjòÛy÷lmª =D[¾'Û¥� 9ht²�&

�è(efçè�ø�=d���@�(1x�Ø ht²�&÷ÊòÛç

(�ø b�²�&9y÷lmªç[Û¥ÀäkB  

���� ���� mn��mn��mn��mn��w
w
w
w
ooood�d�d�d�pq\pq\pq\pq\��������rrrrwwww tztztztz]]]]	�,-����	�,-����	�,-����	�,-����  

�Hst�u(Aéã�( �=d9����?¥�øçlmé(��

�C 9lmDÖ¾'ç¾�k5(����Øh�é)ç(Ø é��-

Ò{%k� ���Aéã� 9¤¥ï�ç� �é�°� ¸n�9¤

¥ï�ç_�ÌÒ(­®b �<¤¥�(�Z.ù(õV-ýÔ  
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²³��NO§B$�)²³��NO§B$�)²³��NO§B$�)²³��NO§B$�) 

8

-.�²�½i-.�²�½i-.�²�½i-.�²�½i- ¾l¿À-.¾l¿À-.¾l¿À-.¾l¿À-.

�GH��:
• CZJK

• sê�
��

• ����

• ��
Y�

• ��WX

• �\

• ��LR�

• ��LtÖ×��

5%

5601

100%

5601

....�	�	�	�	�T�T�T�T
��
��
��
��- �����
��
��
��
�
��
��
��
��

 

 

d÷ø¤¥ï�4ñ�ë�¨�üý@¸¹ üý@¸¹�A0Ò@¤¥

<�stçèU¡ ß 5-10% B * 100% B ¨�¤¥ï�¸¹ sµ9

100% B (ï�.¥qev±xþ ��b�(¢xjï�'F  �k¤

¥ï�sßjÙÚy-ÃÄøï�� 0®�§¦­¹ï�.¥���Ð

�¦st¢x�9*® 100% Bç8ï�'F �ÙÚÌ.st(ï��¢

�¨�¸¹ úUlm�0�ÙÚÐJ(÷Ê¤¥-¤¥�Ò¥� 4ñ÷

øA0��(¤¥ï�ðñu%�B¥ï�ðñ È��u.�¾'lmª

(¢x ÙuÏG9��B¥ï�.¥^£qef9ª5(¢x  

�¦Èø�9 15% ¤¥
b�(¢xjï�'F A0B¥x���Ð

( ��6�Ô�çè B¥x��Xulmª(KÂ@  
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[}ÁÂMÃÄ�-.ÅÆ[}ÁÂMÃÄ�-.ÅÆ[}ÁÂMÃÄ�-.ÅÆ[}ÁÂMÃÄ�-.ÅÆ

tGF

1.15S∆Φ ∆Φ ∆Φ ∆Φ Vm

k =

 ∆Φ∆Φ∆Φ∆Φ = ¾0�pÄ�D±�¾0�pÄ�D±�¾0�pÄ�D±�¾0�pÄ�D±�

    S = {ºQ*PdeÅNÆÇDÈ­{ºQ*PdeÅNÆÇDÈ­{ºQ*PdeÅNÆÇDÈ­{ºQ*PdeÅNÆÇDÈ­

    F = OEOEOEOE
   tG = ÉF��ÉF��ÉF��ÉF�� (min.)
  Vm = ij@ÊÄ�ij@ÊÄ�ij@ÊÄ�ij@ÊÄ�

k - ÉF��ÉF��ÉF��ÉF��- ËÌhij@y!ÍÎÅN�DËÌhij@y!ÍÎÅN�DËÌhij@y!ÍÎÅN�DËÌhij@y!ÍÎÅN�Dk’ ££££

¾×��)q

tg= k(1.15S∆Φ∆Φ∆Φ∆ΦVm)/F

tg= 5*1.15*4*0.95*1.058/1 = 23 minutes

k = 5 Ã�;��
S = 4 Ã]
�5
∆Φ (5% - 100%)  95/100=0.95
Vm = 1.058 mL (T
?�)¡4.6 x 100
F = 1 mL/min

`L@AEa?b9cd4efL

 

 

�P��6�0F6¡¤¥çè �¦¤¥ï�çè}6¡(çèÜ��(

 xy¥���(U, ����b0z_(�c��bÃ �s��äå

æc�t�í =d\(C�.F-B¥x�(�tk� 7st����

»àH( ßD&·' ��¾Û-lmª=0ê^£q(¤¥ï�çè

=0ê6�0�� VM=0.5Ld2  ¨��� 9%�5 L �ªÜ d �ª�

 d)Ì��(®� slmª5Ï¶st��ef(²�&F®�=ç

è  

 �x� S > (< 500 Da) (U¡ß 2 * 5  x�Ø�(&Q�áâQ¤¥

ï�çèXuuÜst  ��st��( S >6ß 50 * 100  
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KL-.Ç.KL-.Ç.KL-.Ç.KL-.Ç.

0 10 20 30 40min.

100% B

100% B

0% B

0% B

tG = 40

tG = 20

100% B

100% B
0% B

0% B

tG = 10

tG = 5

0 10

ÏÐÏÐÏÐÏÐ

±�ÑÒ±�ÑÒ±�ÑÒ±�ÑÒ

 

 

�Hstuúû(=��¤¥ï��Ò(�¥ 9b��P(¤�� ¤¥

U¡jevdë� ß 0% - 100% B ¿�9htZ (x�5¤¥ï�ç

è}~Ü 97st¤��¤¥W²� 20%/min Y�st¤���
2.5%/min FÔ¤¥ï�(�¥Alm����(W²  
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-.ÈÉ-.ÈÉ-.ÈÉ-.ÈÉ

%B

time

*F u�W

vW wW

 

 

¤¥ï��Ò�s�LM��Ò�( zJR�¤¥ï��Ò�,��tx

y 6�-XuFÔ ¤¥ï��Ò(�¥ dÈ(x�<�stN(Ò@

ÒfFÝÀÈbXu(�Òí¶ �¦�¾'é(xy¥Z��¾'é6�

A0�í�Ò(¤¥ï� D�í(¤¥ï��ÒÐ���¾'é}�¾'

éXuÌh(xy¥çA0 9x�lm��é{é�è���ç üõX

u�Û-h�V@(x�çO�A0�¤�¤¥ï��Ò  
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	tÊ-.z{Ëu��=¸¹-.ÈÉ	tÊ-.z{Ëu��=¸¹-.ÈÉ	tÊ-.z{Ëu��=¸¹-.ÈÉ	tÊ-.z{Ëu��=¸¹-.ÈÉ?

�g`L

�g`L

�g`L

 

 

úÅ�P(üý@x�¸¹ �dstx�c*È hst<Ñu�¨(¤

¥ï�x�uA0Ñs/¤¥�Ò  
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����������������

0 2 4 6 8 10 12 14

�������� (min)

5%/min
1 ml/min
-> 5%/ml

5%/min
2.5 ml/min

-> 2%/ml

 

 

�ë¤¥(�E0 “%/min” FîÃ ¿� st��(lmª¢£Ì-�

RîÃd “%/ml” A²�&��lmª(�¾ØD��çè ªò¾Û�

GýùGZ¤¥ï�(�E¸Âhxy¥ 9Î�(P�q���� E¾

��¾Û(�W��u�P(�0 ��i�u._0P�D� ¿�éè

Ny(�Wu\*¤¥�Òí¶�W(U,  

ï�çè ¾Û�ð�í 0stn|(¤�d�þnö�sð stx�

\9���@�Z� 30% ç�7Ô� ¿�Jh� 30% ç�¾�k(Û¥
Ô� ¤¥9 20 min ç*® 30% 9 1 ml/min (¾Ûq%²�&¾'çè
d 22 min ¾��9 20min ç\NÔ� 9 2 min 
��lmª ×¾ÛÂ

h* 2 ml/min ��·D 21 min (ï�0ê  
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��ÌÍÎª��ÌÍÎª��ÌÍÎª��ÌÍÎª- uJ-.���ÏÐuJ-.���ÏÐuJ-.���ÏÐuJ-.���ÏÐ

0

1

1 0

1 0 0

0 1 0 2 0 3 0 4 0 5 0

% O r g
k'

0 10 20 30
time (min)

����

10 cm

Start

25 cm

§¨©ª (min)
Uõ #�	 A #�	 B

10 cm 14.2 15.3
25 cm 18.2 17.9

 k’ ��������2�#L����������2�#L����������2�#L����������2�#L��- ��� ��� ��� ��� 

(¡¡¡¡k ¢¢¢¢n.b.¡£¤¥¡£¤¥¡£¤¥¡£¤¥) 

�¦�f
"L���¦�f
"L���¦�f
"L���¦�f
"L��

 

 

.�P(� x#��-���@�(1x}�è(C�{x�(@Q�

C �sP�¸n�(·Dst²�&9¤¥ï�54��Hst²�&

st¥ä(P��9st 1/4 -	���5$�´�ø��@7(�ø 9

h1Ø��Hst�� �6�0�P77t�ò�nö  

�(x� �áâQ ���_��¥�( k’ �Ò  

lmªÜ�WçlmE5è(è�(�W ÏG�P(�5 10 cm - 25 cm 
Ü(lmª(ï�çè ÏG*ï�çè�ªÜ(�Wü��4  
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15

====k £BCz{.£BCz{.£BCz{.£BCz{.- ÑÒ��|�Ó/ÑÒ��|�Ó/ÑÒ��|�Ó/ÑÒ��|�Ó/

}}}}NNNN, tC¢tC¢tC¢tC¢xxxxyyyy@A@A@A@A           k      e :

1. �R
�����R
�����R
�����R
���� tG 
2. ����yyyy
��L
��L
��L
��L Vm 
3. ��
���
���
���
�\\\\ F 
4. ����9999
C
C
C
CZZZZJK÷øJK÷øJK÷øJK÷ø ∆Φ∆Φ∆Φ∆Φ 

1 / k = ��������YYYY����

 ∆Φ∆Φ∆Φ∆Φ = ¾0�pÄ�D±�¾0�pÄ�D±�¾0�pÄ�D±�¾0�pÄ�D±�

    S = {ºQ*Pde���DÈ­{ºQ*Pde���DÈ­{ºQ*Pde���DÈ­{ºQ*Pde���DÈ­

    F =OEOEOEOE
   tG = ÉF��ÉF��ÉF��ÉF�� (min.)
  Vm = ij@ÊÄ�ij@ÊÄ�ij@ÊÄ�ij@ÊÄ�

tGF

1.15S∆Φ ∆Φ ∆Φ ∆Φ Vm

k =

         �Î k <�7I<�ÊB���

 

 

K�*¤¥ef���CÂh¤¥xy(KL 9¤¥ï�5xy¥9��

(]¥�w��¤¥ef �W¤¥ef(�WlmE(Ny =D6��

�R�WÈ(lmxy A¤¥ï�(�¥Âã<��6��W¤¥ï�ç

è 6�6® ¤¥ef-xy¥(U, �W F < VM 6�6® ef>

�# N ªi (U, b�xy¥����( ªò¾Û(A¤¥efª

ò ¿�¾GZ)ªi (N) ��i�(�ZÂh<GZxy¥ 9¤¥ï

�5�W¾Û��9B¥ï�5�W���@�( % s� 7�Wé(¾

'á^  

ß�P(ªGÈ()v*¤¥ï���B¥ï�Ñ� ¾Û ªÜ -¤¥

(�¥(�Wj6�0ø�¨xy(�f  
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4.6 x 50 mm

1. GLY-TYR
2. VAL-TYR-VAL
3. [GLU]-ß

PROTEIN
AMYLOID

FRAGM  1-16
4. [TYR8 ]

BRADYKININ
5. MET-ENK
6. LEU-ENK
7. ANGIOTENSIN II
8. KINETENSIN
9. RNASE

10. INS (EQUINE)

4.6 x 150 mm

1
2

3
4

5 67

8 9 10

  min.

k* = 2.5
k* = 2.6

k* = 4.5

k* = 5.9

0 161284

300SB-C8, 3.5 µm��������:  30 min���� 2-75% B .
������������: A= 5:95, ACN : H2O 0.1% TFA

B= 95:5, ACN : H2O 0.085% TFA
��������: 1 mL / min.
�	�	�	�	: 10 µL, 2.6 µg each

�
�
�
�: 35 C
UV: 215 nm

´Ô-.ÇÕ´Ô-.ÇÕ´Ô-.ÇÕ´Ô-.ÇÕ, �=Ö�<×BCz{.�=Ö�<×BCz{.�=Ö�<×BCz{.�=Ö�<×BCz{. (ØÙØÙØÙØÙ Vm)

 

 

�PoZ(¤��nö9¤¥ef��5 VM ¼�W(P� ÷Êç¤¥ 
ï�xy�A0 4.6 x 150-mm (lmª 977t¤��×ªÜGZ* 
50 mm  
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ÚÛ��Y§ÜÝAÞÚÛ��Y§ÜÝAÞÚÛ��Y§ÜÝAÞÚÛ��Y§ÜÝAÞ?

9��(çèè~�Y�(xy:

• N(çèè~= Nª-h¾Û
• Ü(çèè~=Üª--ë¾Û

 

 

¾Û ªÜ -çè('zW² ¤¥ï�¥ä�B¥ï�x� Jxyç

è�¯C�u(KLç �A0Nlmª÷(5-15cm) -h¾Û Jxy¥�

C�çö (4ñ�9-ë¾ÛqA0Ülmª ÷

J²�&XuA0��(¾Û�Òç �áâQ �¡A0Ülmª �¥

²�&��R®* òÛ¥d±t¢,�� k’ =0 ¸�-+�k�0  

JA0��(¤¥ï��Òç 9y÷lmª�� J²�&®* k’ =0
zlmxy�0 ç �DXuA0Ü(lmª lmª(Y�sfªò

)é(«R�0  
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Ó@Ä�Ó@Ä�Ó@Ä�Ó@Ä�

{
Ô�Ä�Ô�Ä�Ô�Ä�Ô�Ä�

��	-.Mß��=��	-.Mß��=��	-.Mß��=��	-.Mß��=

• z�.�= W���ìL�
.�.
• @A{ê
|�}y�Ú�� ~�?�Ú©��"( }>����
�z0¨{ìz�.�+À��Úu�
��.

O9�O9�O9�O9� ­ÕÍÖ×:­ÕÍÖ×:­ÕÍÖ×:­ÕÍÖ×:

ØÅÙØÅÙØÅÙØÅÙ

ij@ij@ij@ij@

cdcdcdcd

Pump

 

 

9÷øst¤¥ï�xy4ñçlmx�c*s�uúû[¡c*(A0�

ø(��¨��sx� �ø( HPLC ��(��ø(uf0ê uf0

ê�%[T-¤¥íZ�£*®lmªª°�£�è(0ê sQlm�T

*(lm�-�HsQlm�T*(lm�672x�ø ��$�uf0

ê(�øbD _���=0ê(��6�9�N(çè�A��*®lm

ª st_�~huf0ê ­®0ê (���(·D9lmª5¤¥ï

�.¥(­[  

6�A0��®Ë����((uf0ê#[¨�¤¥ï�(kC7Ä A

0��Ó A - B s[5>æÁÂ 9Ó B5ò 0.2% (�� ß 0 *
100% B ¨�¤¥ï� úÅsq�s¸¹(¾'�Ò  
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-.��?àá�Ãâ­®-.��?àá�Ãâ­®-.��?àá�Ãâ­®-.��?àá�Ãâ­®

" 
�ËÌÍÎÏÐµºÂÑ�.
" o5t�����
ÒÓ�Ô

	eaÕw��Ö
�

" oÓ×2�ØÔ	e}¬ÙÚ

Û��2.

hi

0%                MeOH 100%

ÉF��sÚ�|ÉF��sÚ�|ÉF��sÚ�|ÉF��sÚ�|:
• º��Ûa*Dw{.
• 12vDw{
• {ÜÝDÞ�<�ij

�êö÷ø"ùúûüfýþ`c��.

 

 

�C9¤¥ï�5uúû(st¸nKL�O9�Pø)oZ \� $�

Ülmª(Â@çè�Ü 0�.ef@²�&�¬Ã����Ð( ×� 
ø�(¡$¾�¡×¤¥ï�0�y� lm -k HPLC ¾�¡A0N
í£/0lmª Â@çèÜ(·Def>�Ñ�  

9¤¥ï�5b0��s�u�� y(QØÌd�u J¾�k¢xd@

�çìQ(ef9ª5 D9ï��.¥ÂhçìQé'�9lm�� �

PbHlm��Ã'�¸��5(ìé ¨��â¸¹çJï��.¥Âh

çìQé'�  

d)UV9���'�ê� s�u®Ë"#�j eFY�¾�k(¢Z

� ��v( Y�d)Âhef>(��¥ 9h�lmx��ès�u

�ÐJ(K¤Â@çè  
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��
�
��
�
��
�
��
� (�)*(�)*(�)*(�)* 
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12�defstu12�defstu12�defstu12�defstu v5v5v5v5  

• �ñÉ(üýx�w�ÐJ(x�çè  

• d¤¥x�¨�üý@x�  

• dqté®*¯° 1.25 (xy¥÷øst¤¥x�4ñ  
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wxwxwxwx 

• sè SB-C18 4.6 x 150 mm 3.5 �,(lmª �£�d 
863953-902  

• ¤¥®Ë4�&  

• �k Ad HPLC ó5(y �k B d HPLC ó5(ÃÄ  

• ï/4�( HPLC ó5(�� ÁÂ �¼�� s�Â °�

�  

• sQ�±(Eb��£( 1100 jklm�  

• sQ HPLC ²���� #Ö°¥­®��£  
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¹º�|e¹º�|e¹º�|e¹º�|e 

üý@Ë¹�s/�0@¤¥4ñ �÷ø4ñ(�_ ��s/BÛ �

¤¥(4ñ 6�æÈ.*��5(lmé ��0¥q(4ñFFÔÈ(

¤¥  

 

133) ¨�üý@Ë¹A0qP(^£  

        ¾Û 1.5 mL/min 

÷Ê % B 5% ÃÄ 

÷Ê % A 95% y 

VM (¡� 0.5(150) (4.6)2 = 1.587 mm3 = 1.587 cm3 = 1.587 mL  

0qP(��¡� ¤¥x�bX(çè 

Tg ≅  (S x k’ x VM x ∆Φ)/F 

�5 Tg  = ¤¥bXçè 

S   = 3 to 5 �(x� ê 4 

k’  = 5, 6T*YÒ§¦ 

VM = �0ê, VM =0.5Ld2 �5 L=ªÜ d = ª
 

 ∆Φ= Y�%B – ÷Ê% B /100 

 F   = ¾Û 

��üýË¹(x�çè  
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»¼»¼»¼»¼ 

134) �> 4.6 x 150 mm C-18 lmª >
 3.5 �,(
"  

135) 9��üt? 15Ìæ¤¥®Ë4�&  

136) ¨æ*Method - Run Contro(ÆÇ  

137) ß��È|�ÙÚ Set up Pump <��  

138) A0¾Ûd 2.00 mL/min - 100% B \ïlmª 5 min  

139) F0oE4ñ def_lc.m �dAB4ñ(ñÊðMethod Load 
Method.  

140) ßMethodÈ|�ÙÚ Edit Entire Method �ÙÚ

Instrument/Acquisition - Run Time Checklist Ù¼¨��q 9%P

¾- OK  

141) 
r���½��(�� ¦æ (Insert) üýx�¤¥ '��q<�

�(µ­   
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142) ÏGÈuev% Bd 100% 5 min ����9%^£qb�(§¨j

�ï�'ç 9%µ­ðÊ OK   

143) È-�Ñ¨� Ï¶�� 5.0 µL 9<�¨��P¾�- OK  

144) ª¬«¥<�d 40°C 9%µ­ðÊ OK  

145) 
rqP( DAD =� 9%P¾�- OK  

������������ öA?,öA?,öA?,öA?, VWD ��������QR>QR>QR>QR> 260 nm  

146) 9 Run Time Checklist ��ÙÚ Data Acquisition  

147) ßMethod È|ÙÚ Save Method As…. d4ñA� scout.m  

148) ß InstrumentÈ|�ÙÚ System On ælmªÂ@±xþ  

149) ¨æ ViewÈ|üÙÚ Online Signals Signal Window 1 sµ Online 
Signals µ­�Ã�ÙÚ Change  

150) 9 x-î�(U¡
r 20 min ÙÚXW 0Ò ��  

151) ÙÚst�0(=�ðÊ ��* Add to the Selected Signals  �
�  

152) <� y-îU¡d 100 mAU -¦§d 10% 9%µ­ðÊ OK   
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153) sµ®*Ô�(×Ò-�Ä ©q RunControl È|üÙÚ Sample 
Info…  

154) 
r¬�c�ö S£� (scout.d) �Hã È(�ö ��Ó� 
(1) ��� (gradient) -)*Ï¾  

155) 0 Start �_<ß²����È|�- Run Method ÷Ê4ñ(�

�   

156) JÖZ��ç ðÊ GUI pump A�C?  
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�)¹º½¾de�)¹º½¾de�)¹º½¾de�)¹º½¾de 

157) ¨æ Data Analysis ÆÇ  

158) ÙÚS£ (Select File) F0=� (Load Signal)  

159) ÙÚÈ(�ÞS£üF0=�  

160) \� ����ÃÄ�¤¥x�m�.(�� ��b�(é�9 
20 min��ï�'F <gsté�9 20 * 25 min�è¾'  

161) ­Å9lm÷Êçu}(çè g0efçè��ï�'7stéç

bu}(% BØ-∆% B/min ¤�7sté9 6 min ç¾'  

 

5% + (6 x 95%/20min) = 33.5% B 

 

�s�>�Zd÷Êç% B(»¢Z ��È��x�(�> . 

162) ��×b�lméï�'FçY�(¤¥¢Z K¨�  

163) ���*(¤¥ÛE¨�¬�6�6��¨xy¥-x�Û¥ È¾

6�s�¤¥�Ídï�¤¥  

164) �9È(�st�; 9Ï¶��úUÈ�¨)(¤¥x��* s

�uÏG9h�Ë¹����u�s�(¤¥Â@çè   

165) 6�¨sþ�¨¤¥��AqtkØé�è(Y�xy¥®* 1.25
È·À�ÈstçèbW 6�g0jklm���¨È(x� ×

È(lm�-x�âãÄ�'F'�È(¿À  

 

 

 

 

 



 
 

 

 

+#�+,�-+#�+,�-+#�+,�-+#�+,�- 
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1��1��1��1�� v567v567v567v567 

2

T	UT	UT	UT	U VWXRVWXRVWXRVWXR:

• ; ��ëè.

• ;���ëè.
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K-�!K-�!K-�!K-�!

; ��	�	Ú�;Hýefgz	89	fg.

?

?
?

?

?

"#"#"#"#

?

§�§�§�§�

 

�@x�6xdq/xyP� [s�È�OCk��5��òóZx �

�XuCk\�lmé(�a �Hs/P��Èu b�(NC&¨��

�  �lmé�OCk�òó(P�q �un|R×��-�Ñ&9k

ø(lm^£q}~\�lmé(efçè¸6 �¦��ZxÖ �C*

�uª,�[¡�f(+, È6�×�tlmé(¾'&0\x5��5

�ñF ��×xy÷(��0[¡���÷IR NMR < MS ¨����

� ¾�È��R�	������Qm6�¨�	��@x�  
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À¿À¿À¿À¿ 
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K-�!K-�!K-�!K-�!- £K£K£K£K

HPLC )§P��!qÀ%&'(]~ÉÊË�ÌÍ�.

~ÉÊËi�ÃOPQ:
• ��FST( ( MS, ECD, DAD, FLD)
• ­-��FST( (IR, ]��ST(, UV-O�]ST()

?

? ?

?

?

©ª©ª©ª©ª

?

U¨©_U¨©_U¨©_U¨©_?

����

¿¿¿¿

• efçè

•  ,�

 

�¦9��5(4�&¢Z�Ck( [H(�u���t²�& Ñó6

�9kø(^£qx��ú²�& }~\�( k' >  

A0.ù(­®4ñ�¯°��< UV-VIS 7dTêH�� g0°m( 

7��þ��'�t²�&  
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5

K-�!K-�!K-�!K-�!- £K£K£K£K

�,c¦�,c¦�,c¦�,c¦:

• ��x
�Ú�8|Ø���Ô�� [g�  Rt ( k’) +���U[g��
Rt (k’)_` �.  PÓ�8 ���U�X� t_� �S��� �Ô�
+�U�3 
Rt (k’).

• ?,��FST( �5@A 3�  UV-]� � �]¡ [g� 

Rt.

?

? ?

?

?

"#"#"#"#

?

ßàáNßàáNßàáNßàáN?

§�§�§�§�

 

P�
QRP�
QRP�
QRP�
QR 

÷Ê9s�(^£q¨�x� ���Wxy^£<xy��  

S*S*S*S* 

\�0�k(xy��¨� 77txy��6�0-k 0êà1 <�

Hs/�k�� q/xy��T*(§¦ Â��ø(.Õ=! d@

¢£  

È( HPLC LMÐJRev�s¥�(x�  



�F+���� 
�������� 

254 

6

0 10 20 30 min.7 15 25

îï�*?

* �È�îï�

Q;

0 10 20 30 min.7 15 25

�îï�*

0 10 20 30 min.7 15 25

�¤o¥�¤o¥�¤o¥�¤o¥

ÎÏÐ�����ÑÒ«B£ÓÔÕ
~ÉÖ×°±,)Êo (¾¿ Ø,

Rt  k’ÆÙzÚ

 

�s�xÎm�nö×NC4�&òæ*st�Ñ��5 0���'[5

st��(¢Z x�c*ÑCk9lmé����XY�89 ×NC4

�&òæ*st�ÑXY�(��5 �»¨�x� �¦lméª�)¸

îö�XY� �¦�st»(lmé<g9u��é��st«é nö

\��XY�  
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7

UV-VIS ¦�#§¨¦�#§¨¦�#§¨¦�#§¨

�LØ
�G

+Ö��d�

�����5

��: 998

Chlortoluron ?

250              300
��(nm)

250              300
��(nm)

 

�0efçè¨�é(����6Ý( d)+,��6�ABst°m�

Þ� ��NC&(lm-°m�Þ�� x�§y� 9lmé(�v¨

�êx �� ²�&¨��� ¸-�Þ�°à5�Ñ&(°m-efç

è¨�}~ �¦]^ø�)-(># \�Ä�'²�&(��->#=

� ü0s/��4ñ¨�}~  
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350 400 450 500 550 600 650 700

2000

4000

6000

8000

m/z-->

ª�ª�ª�ª�

439 467
502

684.65

350 400 450 500 550 600 650 700

2000

4000

6000

8000

m/z-->

ª�ª�ª�ª�e

411

439

467

495

684.65

�������� = 175 volts

�������� = 75 volts

ÜÝÜÝÜÝÜÝC14 ÞßFÞßFÞßFÞßF

ÜÝÜÝÜÝÜÝC12 ÞßFÞßFÞßFÞßF

���¦�

©��©��©��©��- CID��ª��ª��ª��ª

 

-Qm9Ò	0�s/2x�0(®�NC&(4ñ A0�|�q±y�

z6T*x�QØ-st§�(=! 0k��·±y6���7�Qm  
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K«�!K«�!K«�!K«�!

1

2
3

4

5

��������

6

������������5DfDfDfDf?

©w©w©w©w
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K«�!K«�!K«�!K«�!

;���	�	ÚaÙ��	
�ª;	fg	�.

1

2 3

4

5

��������

6

~·f5
� ?

©w©w©w©w

 

TUVMWXYTUVMWXYTUVMWXYTUVMWXY  

stlméêx-���� qsþ��u¨��Øx� �Øx��0é

h<éPê®���5�®²�&(?¥  

�Øx����ïþ^ uð�q  

• Ckbx�(²�&�òó  

• ABst��u¨��Øx�²�&��(x�4ñ  

• x�st��<���C?¥(st�� <x�uèT�C?¥q

,�>²�&(st��  

�¦È(­®�,��½Ò@( È6�x�st_��ø?¥(�C²�

&�� �s�]÷øï-�ÑÐÑ  

• x�st��NC?¥²�&(�� ��T*$�NC?¥(89

DT*(,�>  

• }~NC?¥,�-�C?¥(,� ßD®T89²�&(�Ø  

d)T*NC��-�C��,�(�i}~ �Þ(��-Õ¡LM�9

kø(^£q¨�  
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K«�!K«�!K«�!K«�!

,-�����
,-�����
,-�����
,-�����
R�R�R�R�:
•  ��
•  ���

Ø����,���
¨°Ø����,���
¨°Ø����,���
¨°Ø����,���
¨°:
•  �Ú�
��� (�Ú�)
•  [g�
�¶��ST(
*F÷øú
• 	��� ij� 0�� �F��.

1

2 3

4

5

time

6

������������5DfDfDfDf ?

§�§�§�§�

 

zG�éh<éPêj60��Øx�  

�Øx�(Ñ�¥9��(]¥�\éxy¥(U, xyÒ(lmé6�

�ÒRêx =d\�\[¡éh<éPê(U, é �@¾�èTÒ�

Ø§¦(@7.Õ é �@Ø� 3 �7Ö êx  

«é<CDé/��é67�qt�7xy²�&(§¦  
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g�¬ghi�­®g�¬ghi�­®g�¬ghi�­®g�¬ghi�­®

• ,ÛAÜ�Ý)}~
• ,-.�ÃaÞß¾¿,)�à.
• áZâkÆAßã)��E.ä
Aåæ.

0

5

10

15

20

-3 -6 -9 -12 -15

OE°± (%)

n
k
�
D
°
±

 (%
)

n��

nâ

 

 ï� HPLC x� s��0éPêø'ÐÑî ¿��ï�P�q�A

0éhT*Bi(§¦ éPê.5�0�=d HPLC é67CD ¿�

�tP�qg0éh��T*ÌÒ(§¦  �Øx� u®�²�&(é

Pê��ç �0éh¨���  

�P�înö�s£¸ lmé(éPê9¾Û�Wç(�W ÈuCk�

¦���8 �Ò�(A¾Ø�Ô� ßDAéPê��¥qG b�uO

ë8 �(��£ ­Å_-��>? s�uæ�Õ�YÒ(¶· à�

�v(|0  
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K«�!K«�!K«�!K«�!

�à�ç�èZ1é:

•  ��ab
•  ú�ab
•  �bA�
•  �� %
•  
�%

1

2
3

4

5

"#"#"#"#

6

������������5DfDfDfDf?

§§§§
����

««««

 

�Øx�(¥�w��x�4ñ(H( ht�Øx�4ñj�%ð-É

ð  
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ghighighighi/g�g�g�g�% ­®­®­®­®

ê¬a¸P�«B£),-./,Û100%��Ygë��ì x%.

1

2 3

4

5

��������

6

~·f5
� ?

©w©w©w©w

 

éPêéPêéPêéPê % -éh-éh-éh-éh % 

éPê % ��þ��9x�5T*htlmé(éPêá�b�lmé(
éPê(1x} éPê % �Xu£�¨�ÐÑ ¾�BO�¨�Ø �

u9­®�(Ò@U¡
 �uA0Ð-=� �¦b�²�&j¾'&

lmª \�(Ð-=�¶kB ÑóéPê % �Â�s/®��t²�
&k �Ø(Ð¡4ñ éPê % ë0�Cä�@x�§¦(¬� T*

(=!0�AB[¡ÐÑþ�A0(ÐÑî  

éh % (��þ��9x�5T*htlméhá�b�lmééh(1
x}  
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�¯K°IK«�!�¯K°IK«�!�¯K°IK«�!�¯K°IK«�!

[��]í�²()îzï¡�Ãðæ)�à�ç.

log  _____  =  A  =  abc

I

Io

I    =  àÀá�âÀJ�

I    = ã8á�âÀJ�

A  =  �á�

a  =  äå�á�

b  =  áæ�

c  =  
`ç�

o

Tungsten lamp
Coupling lens Deuterium lamp

Source lens
(Achromat)

Holmium 
oxide
filter

Support lens

Flow cell

Spectro
 lens

Grating

Array

Slit

 

9 HPLC 5YïA0(­®��s� UV M5­®� �T=��F©+�

@Ü 6W@Ü<7dTêH­®� j6�¨��Øx� =d��¢x

(M5-å Beer ��[�Ø-?¥Z-}C� �sÒ@C�6�æÈ0

�C?¥(�Ñ²�&ABstÐÑ�Ò  
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K«�!K«�!K«�!K«�! - ±²±²±²±²

��������:
• ������	
��
���� �� �����.
• ������ �� ��).
• !���"���#$�%�&'.

©w©w©w©w ©w©w©w©w

ffff

©w©w©w©wx

ffff x

 

ESTD 4ñ�×�(�Øx�þ� ¸9kø(^£q¨��Ñ-NC&(

x�  

×NC&��(§¦-�Ñ��(§¦¨�}~ ��NC&(�Ø  

ESTD 4ñA0û ,�=� ,�=�$ÐÑT*��Ú8ñF 9��

(��x�5A0,�=���¢x�Ø ßDT*��5u®�Zx(

Ø  

�¢��¢��¢��¢�mnmnmnmn/GH/GH/GH/GH����������ç���ç���ç���ç� b�5b�5b�5b�5��
_��GH�x+DÜ��
_��GH�x+DÜ��
_��GH�x+DÜ��
_��GH�x+DÜ }>���/î}>���/î}>���/î}>���/î

CCCC����b�b�b�b�::::aÙ_��+��ýñ
aÙ_��+��ýñ
aÙ_��+��ýñ
aÙ_��+��ýñ
��������  
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Z[\]Z[\]Z[\]Z[\] 

stÐÑ�Ò�ßst<ïtÐÑ��T*(�Ø-,�>�èC�(Ò@

�  

-ëP�q êÐÑ��(ô±x�s¨� T*st=�> 0%®�T

*(,�>F��éh<éPê  

 ÐÑ�Ò�uÂ����� kC�������Â4A �ÐÑ�Ò-

�t�Þð�è(��]¥(Ø¥   
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±²³5±²³5±²³5±²³5

3 h� 

©w©w©w©w

ffff3 Ñ!�

�,¨,r�Q:I�ab�*�*F


DMRFponseResAmount xxSample ×××=)(

 

��J�7��st¢x_�Ò@,�ç <d)�EÐÑ9Ò@U¡�


 �¨�ïðÐÑ hstÐÑðk �st.�(¢x?¥ WÖÐÑ

��çht¢x(?¥��-6®NC&¢x(?¥U¡kÐ� ��6�

A­®�?¥,�>(W²9k�(��,�=�U¡�
  

�sïðÐÑ�Ò�¬ð - Ê>kÐ� �� Ê�Þ¨�Ò@Ð�(

4ñ¥ä�|ðÐÑ4ñ ��­®�(?¥,��Ò@( q/ÐÑ¥�

(r5�Ò@��]¥ ��±tð htð �st�Ñ (®�¹*­

®�,�(�E  
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^_MWXY^_MWXY^_MWXY^_MWXY 

NC���st��NC�Ø²�&(��  �s��¨��Ø®� u

®�'%��5��ï°u®�²�&(Ø ÈLM  

• ABb®²�&(ÐÑ�Ò  

• êô±x�s(NC�� �]-¨�ÐÑ��(^£¨�x�  

• ß=�(,�>¨�®� =�(,�>�$²�&(NCØ:«(

éPê<éh �# 

• A0ÐÑ�ÒF��NC��5²�&(�Ø  
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K«�!K«�!K«�!K«�! - ´µ³5´µ³5´µ³5´µ³5

�+�
�²tS�O�����	Hý�Ô���¨.

������������)))):
• ñò~É (5ó)
• OPQ)îzôõ
• ,).�

����++++�
�
�
�
	�+	�+	�+	�+
• LOD (OPö) S/N÷ ~ 3:1
• LOQ (�àö) S/N ÷ ~ 20:1
• øîùú- îz/û�âü, Ú.

 

`a
Z[
b7`a
Z[
b7`a
Z[
b7`a
Z[
b7 

st��Vì×0(�� �ÕÖ «&�� 67�Ã'×0(,� d

)®�×0��(,� A0���®¢x(×09kø(^£q®�[,

�> �sbn�âlm�(Õ¡-®� LoD (÷Êsð�s�(  

LoD ��cd S/N �âlm(éh-õV(éh(}>  

LoQ ��cd=õ} S/N ¿�à��Å(Xu [ =�6[\( LoQ
(db (RSD %) } LoD(U¡u�  

È¾�J®�ÐÑ�Ò(Ò@U¡  

Ò@U¡(�c�� LoQ *�Øx�4ñÒ@U¡(Y�sð  
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´µ³5OP´µ³5OP´µ³5OP´µ³5OP

�kãä�kãä�kãä�kãä

åæåæåæåæ

MQL

MDL

©w©w©w©w

ffff

çèçèçèçè

e.g.,RSD<10%, S/N > 20

e.g., S/N > 3

 

�P(�nö LoD - LoQ {Ò@U¡#CN(¦§ CN�×Ò,�>�

Z(§¦  
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¶	¶	¶	¶	% ³5³5³5³5

100×
×

=
∑

×

Areas Rf

AreaRf
 Norm%

 x

��������:

"V-� !��#�$e¢?

Response

Amount
 Rf =

 

cdcdcdcd % efefefef 

9�s²4ñ5A0éPê <éh (,�=� ���u�ø��¢x

9­®����ø,�>(U,  

�s % ��(���- ESTD ��s� b�ø(��stDò(þ�

¸��²�&k �ØD��[û Ø  

�s % ��_�éPê % -éh % s�(%ð )*U,¦éPê(W²

j(U,hté?¥(�� �s²��LMuAb�(éjï�/­Ô'
Fü7¨�êx86�A0 �¦ß�s²��5àáÙÚ(lmé�(�

W��(§¦  

0��� x¢x�s % (����bÃ  
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���������������� - ��������

��������:
������	
��
 ����������
 ��
������������ !��� .

• ��ISTD������
�� 
�.
• ��� 
�!"#�$%.

1

2 3

4

5

��������

6

������������5	
	
	
	
?

����

����

ISTD
[Z\][Z\][Z\][Z\]

^_]^_]^_]^_]

 

ISTD Z[Z[Z[Z[ 

ISTD þ�uá) ESTD 4ñ(Éð ��$�òæ)�CØ0ø�s²=

�(¢x ×�s&Q 
� òæ*ÐÑ-NC��5  

0ø
�(&Q[@Qu¥ä��ÐÑ(²�& ¸9²�-ef@Q��

kä@ ¿�\�9lm-±lm@7���5  

�¦ ISTD 4ñ0�½Ò@.@C�¨�ÐÑ LMÏG $�� ¡&'

(;r·D��(;r 9ïðÐÑ5 ISTD ²�&(ØLMevå�
¸�¦²�&�½Ò@(ÐÑ  b�(�Ñj�s�(  

9
�x�5 �®¢x(Ø-
�²�&(Ø-7glmé(,�>�}

Zs�(C�  
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K«�!K«�!K«�!K«�! - �²�²�²�²

�¤�¤�¤�¤�	�	�	�	fg	7fg	7fg	7fg	7����:

• 	��gè v����Ù ª;gv.
• G8	fg�� MõÞ�!; (#$").
• G8	fg��_���c�#�	fgãõ$��.

 

9 HPLC 5 ÙÚÐJ(
�&ëë��C( YÒ(
�&�§�¥ä

�NC&(²�& b�
�&¾_�¥ä(­®�-éê/��WÖ.
@ 
�&LMþ�T*üõu-[¡lméx÷  
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��	����	����	����	��

RFx = ���x�����

M = 	
�� (�����
)
D = ����

ISTDsponseRe

sponseRe
Ratio sponseRe

x=

D  M ISTD) (Amount  )RF  Ratio (Response x of Amount  x ××××=

 

Z[Z[Z[Z[ 

166) ÐÑ�Ò(�tð�$��st�Ø(}>- hst9ÐÑî5Ù
Ú.�é�Ñ,�>�}F�Z  
�Ø(}>�²�&(Øá�9�s�Ñ�
�&(Ø  
,�>�}�²�&(éPêá�9�s�Ñ�
�&(éPê<é

h  

167) ��ÐÑð(��T*�Ò(��  

^_gh^_gh^_gh^_gh 

168) 9NC��5²�&(,�>á�9NC&��5
�&(,�>
�T*NC&,��}  

169) A0-�P77þ��kÐ�(�Ò�#��5 ISTD (¸n�ØF�
�stNC&(�Ø}  
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K«�!�·«²5K«�!�·«²5K«�!�·«²5K«�!�·«²5

•  
%	
�
•  &'	
�
•  !;
•  %;	 LOD
•  %;	 LOQ
•  %;	;�¢£

��������

 

x�
�(�Ø�Ñ¥ä�H�x�  
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¸¹4I5º4¸¹4I5º4¸¹4I5º4¸¹4I5º4

• å8�

i�Ã�ç'æ�)]!ý)�
Q��.

• ðæ�
i�Ã¡¢þð)!��ð.

éê
ëY

 

�5(ß®zÒ��x��¥-Ñ�¥(ûÒÃ¤ ¸ä¯u}�ä¯�Ì

Ò(Ñ�¥ =d\Ì[À�®ä 9~�x���(P�q {�>[À

ç��ÌÒ(Ñ�¥ �(¸ä¯ [��¥ÌÒst =d\��tðk

%ÝÀ ®Ø67��Ñ�¿[��¥�Ò  

9È( HPLC 5 Ñ�¥r�Ò�-�Ñ&(#W<x�4ñ�B(iE

�C ��¥�Òëë�-��(@7�C �¦Èø�È(x�4ñ��

¥�Ò 67�È( HPLC ��Xu¨�-ë8ø(çè*)  
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2��2��2��2�� v567v567v567v567 

2

\tuv\tuv\tuv\tuv wxmywxmywxmywxmy:

• HPLClmª(�ø01.
• C�ª	£.
• C�ª
".
• �*ÙÚÐJ( ��
.
• �*ÙÚÐJ(lmª

.
• �*ÙÚ-�(ªÜ.
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��V��V��V��VÇMÇMÇMÇM 

3

HPLC V^�V^�V^�V^�

�>H

��^

�W�

%H Injector

u&H

�RSQ

ìO9�ìO9�ìO9�ìO9�pH  GGGG< 3 or > 7 ����
í@îO9�DíÍÖí@îO9�DíÍÖí@îO9�DíÍÖí@îO9�DíÍÖ

.

�`@G3ïdeªD�`@G3ïdeªD�`@G3ïdeªD�`@G3ïdeªD

ðñ�Pâ���pðñ�Pâ���pðñ�Pâ���pðñ�Pâ���p

ij@Dst�|ij@Dst�|ij@Dst�|ij@Dst�|:
• ò ò ò ò 
• �F�F�F�F
• óôóôóôóô
• �N�õ��N�õ��N�õ��N�õ�

• �N�ñF�N�ñF�N�ñF�N�ñF

pq@{|p1pq@{|p1pq@{|p1pq@{|p1.

 

hijklm(lmª� HPLC (ä* ��¢x(xØ�9�slmª

�¸�( YëA0( HPLC lmªÜ 200 * 300 mm [

d 
4-5 mm À	c� GZª

-ªÜ�#>
~�(
"(îï°±ª

Ü  

d)e x�lmªuA0e ª e ªUV²M(x�ª\*ìQ- 

�&("� )*.ef@(��¢x(ff9x�ª5 ��e ª�(

³��t�J&Q e ªb>(+�k-x�ªs� \�(ª
-
"

�¥-x�ªs� ¿�ªÜ�N e ª?�¨�­-x�ª�è d)

UV�)*³H(=0ê ÙÚ���ª�e ª �/�ª7�FÔe 

ª-x�ª9stlmª+�>?� u�[ÌÍe ª ¸J��$�.

,<lmé$�.ef¢xDéíW�çuÌÍe ª  

st6ª��´�(e ª \�9e ª-x�ª��0�Â@¾�k�

0  �/0d×(x�ª@A6�­Ü /0þ�9d- pH hy�.

¥ ¾�kd@q��v 6ª9%^£q(�/ �-¾�k 6ª�g

9¨����  
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V^�ã'V^�ã'V^�ã'V^�ã'- äåæçèäåæçèäåæçèäåæçè

������������������������������
¬­>

S.S.®¯°GH
2 um ±²

�³j

����
����

��
��

�������
���

��

 

 

Yë0( HPLC lmª	£�$ 316 -�µ-¶-·���WZ �/�TO

���¸+-±° lmª(qf0ï+ÏÐ,.� ï+ÏÐ,(+
A

Þ¹0( ��
�øD�ø ÏÐ,>9lmª[°s- lmª �ï

���-�ò��²�¹@ ¿ Üy�¤H Üy�(9lmªîPíZ

º� lmª6�2\Î�( HPLC �Ä  

uG¨*��b�lmª-([°�kø( b�uÙÚÐJ(S?T[°

øª-[° ¤�A0÷Swagelock [°  
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V^�ã'V^�ã'V^�ã'V^�ã'- éêV^�éêV^�éêV^�éêV^�

 ´µ¶·¸ ´µ¶·¸ ´µ¶·¸ ´µ¶·¸

PEEK ®¯°GH®¯°GH®¯°GH®¯°GH/¹º¹º¹º¹º

 ´°G»� ´°G»� ´°G»� ´°G»�

µ¶�µ¶�µ¶�µ¶�

¼½·¸¼½·¸¼½·¸¼½·¸

 

 

a�lmª�0�´» =d\¨]Zéþ�ÌÍ a�lmª>9lmª

�T[°5 ÌÍE���ª(lmªç�uA0�_9±$
�6�Ö

Z ëë6�×x�ª-e ªøç>ælmª�T[°� ��sF�à

UV)$�%[T�Z(Dò=0ê s�÷Ê�a�-a�[°çuïH

stv0 ¿¸n�a�sß}�Ñ(���lmª�¡ h��XuÌÍ

a� b�¦v0Ù�Ô�(  h¾Ø õXE¾��Ø�±�tçA


A0a�lmª  
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6

V^�ëìV^�ëìV^�ëìV^�ëì-íîíîíîíî

7J� ���

�W

��W

' ' ' ' FGHà¡FGHà¡FGHà¡FGHà¡3-10 µµµµm 
ãâ
ãâ
ãâ
ãâ

 

 

sß×ï+/00ø HPLC MDlm(¹0 üõ×/00�ï/²�ø

¼+�k(×0 0��klm -klm y�lm �@lm 0êà

1lmB4P /0(²�¢Z� SiO2 x H2O /0�¥7U,
)(lm

@7  

��bÃdq/¥�( � /�0-±�0 /0 Zorbax Rx-Sil 
"
�/�0 �(z+ �ã�d 3- 10 µm  � 9ÁÚ�-òÓ(P�q

�t �½-9sñ \�Zd½-9sñc	(�í � /�0sß_

�~Z(îPê ï+@ -îP/@ ��Þ�Ã/�09 pH 7��ç
�v@Z�/0  

�Hs/ë�( ��/0 ±�0 /�09¨�ÓÕ¡çíZw@(

ï+/0 �¥ �_�h(}îP-ï+@ 9 pH 7- pH 7��ç þ

��¾�k5  

�tO¸«:(/0[í¶ îPê +
-îP²�@Q���ø  

/0�q/×�(í¶ z�í-�í h`(/0±�0O£x��T*

ÐJ���¥-x6(z�í:� s�z�í/0�¡st ¿�\(ª
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i���í/0 Dõ\þ�:«¾5.,lmª('­��ÏÐ, �í

/0 �sßuÒst  

x�0lmª(
" ��
ß 3 * 10 µm � �(Alméòöxy
@7�Ò D� �
"ª�h ë0( �¢£d 3.5 – 5 µm  
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%&!'(%&!'(%&!'(%&!'(- )��*)��*)��*)��*

Zorbax Rx-Sil

��
���	������
���	������
���	������
���	����.

 

 

áç ��
H  ���(x6¾�
"(�u@7 �ï� HPLC 

"(�¥x6ÀädÂ×�
(-·x6 %x6ôôôÒ [lmª@7

¾ôÒ �¦ 
"(�¥x6�ò�]!W � �(GZªi ?(¾

5(., 2 µm (ÏÐ��,  
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V^�ëìV^�ëìV^�ëìV^�ëì- íî�ïðíî�ïðíî�ïðíî�ïð


¾¿ÀM
¾¿ÀM
¾¿ÀM
¾¿ÀM

Si

OH

Si

OH

Si

OH

O

Si

OH

O

ÁMEÁMEÁMEÁME

Si

O
H

H
O

H

¿ÀMÂs�Ã�¿ÀMÂs�Ã�¿ÀMÂs�Ã�¿ÀMÂs�Ã�

Si

OH OH

Ä¿ÀMÄ¿ÀMÄ¿ÀMÄ¿ÀM

Si

OH

Si

OH

O

ÅÆÅÆÅÆÅÆ

Si

O

Si

O

¿DÇÆ¿DÇÆ¿DÇÆ¿DÇÆ

 

 

/0îP¿õ)/Â×-/K� �t×�6�-stx���ZdMDl

mef@7(×À ��(îP²�@Q6�d²���(��ð  

©$/Â×�ø�y²(<¼�§�(/Â× \6�-$@��²�&:

«CD(lmé /KÇ�d/0 �Â�stw@¹0  
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�ëì�ëì�ëì�ëì- ñÚ�ñÚ�ñÚ�ñÚ�

Si CH3H3C

O

O

Si

O

Si

O

OH

öööö

Si-OH  +  Cl-Si-R       Si-O-Si-R  +  HCl

R1

R2

R1

R2

ÈÉÆÊ�ÈÉÆÊ�ÈÉÆÊ�ÈÉÆÊ�

ËÌÍÎËÌÍÎËÌÍÎËÌÍÎ

 

 

×Ü/Ç-/0îP�(/Â×��6�«Zï/�0(+�k Ü/Ç6

��s 7 ¬Üµ/Ç sÜµ/Ç6�«Z|0
" \(ªi�h

¿�ef@7��7 ¬Üµ/ÇWT(. �t��k÷øã���k  

��k$��W)îP@Qb���M&Ä =d\6��Wlmª(ÙÚ

@ øç\¾~y)¾�k-/0Áü([� ¾Âõ)/Â×UV--�

�²�&([� �W)\(/@ ��k9 pH 2-�q��Ô�  

ÙÚ|0<ã�k ��¥� (Si-R, Si-O-R, Si-O-Si-R) ��Ö ]¥�#

[\²���(Õ¡ j(Aøs/��k:«2x�ø(+�ki¦  

Yë0(��+�k�23Ç×/0 C18 ��bÃ Àå 80% HPLCA
0�s¥+�k  
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BCDBCDBCDBCD- EFGH7EFGH7EFGH7EFGH7

                                         CH3
                                          |

                                     -0-Si- R
                                          |

                                          CH3

`�`�`�`�HPLC

•C18
•C8

•C4 
•C1

•KLKLKLKL

M0NOM0NOM0NOM0NOHPLC����

PQR	SPQR	SPQR	SPQR	S

TU'TU'TU'TU'- VWU'VWU'VWU'VWU'

X'�Y	
Z[NX'�Y	
Z[NX'�Y	
Z[NX'�Y	
Z[N

`�ab�`�ab�`�ab�`�ab�HPLC
• CN

• NH2

b�b�b�b�HPLC

• &\&\&\&\ 	S]^'�O2_Z	S]^'�O2_Z	S]^'�O2_Z	S]^'�O2_Z

`a'�`a'�`a'�`a'�

����������������

DEAE (&AbLA\&AbLA\&AbLA\&AbLA\)
QAE (cdbALcdbALcdbALcdbALquaternaryaminoethyl)
efLefLefLefLCarboxymethyl

�cdefg�cdefg�cdefg�cdefg

ghLiLghLiLghLiLghLiLGlycerylpropyl

 

 

�PH'stë0(��+�k ÏG��+�k���(r5 ���d

@ xy�¡-xy��¾�b�ø  
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m A U

-4

0

4

8

12

m in0 2 4 6 8

m A U

0

10

20

30

40

G

C
A

T
Zorbax SB-C18

92% A : 8% B

6 min

2 min

Zorbax SB-CN
97.5% A : 2.5% B

G

C A

T

LC: HP1090
�TU�TU�TU�TU: 4.6 x 50, 3.5 µM
�á�á�á�á: 1.0 mL / min.
A: 0.1% TFA
B: 90% MeOH :
    10% H2O (0.1% TFA)
¦Ç¦Ç¦Ç¦Ç.: 30 C
RSRSRSRS.: 254 nm

�ëì�ëì�ëì�ëì- �=¾lñÚ�BC�òóôõ�z¤�.�=¾lñÚ�BC�òóôõ�z¤�.�=¾lñÚ�BC�òóôõ�z¤�.�=¾lñÚ�BC�òóôõ�z¤�.

 

 

�P(¤�nöÐJRÙÚ��k6�ðt�¨xy(ÙÚ@  
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ëìëìëìëì- öÚ÷ø�öÚ÷ø�öÚ÷ø�öÚ÷ø�

{|:
! ½�PÞ�

! 12÷;

! Ä�øùij

CH = CH 2

+

- CH2  - CH - CH2  - CH - CH2  - CH - CH2   -

������������ ��������������������

- CH2  - CH - CH2  - CH - CH2  - CH - CH2   -

CH = CH 2

CH = CH 2

������������-��������������������

 

 

ã�&¹0�ã�ÙÃÎ-7ÃÎ×Ù�ë0( HPLC ¹0 .5�y�'

Í 0êà1lm5(�0 ßÙÃÎ-7ÃÎ×Ù¨�'	pã T*'

	ãÙÃÎ 7ÃÎ×Ù(Øw�0('	]¥-w¥ ã�ÙÃÎ-7Ã
Î×Ù��h(	¥ 62\�Ä* 5000 psi. �s+�k��.(ûy
@ \�Lª«²�6��de pH (�k+�k pH U¡9 1-13 ��

(�\à��/0Ñ�(hªi =D\(�0\*bW 9�k��q�

A0 THF/ ÃÄø¾�k[éí(�b�t A0�s¾�k��n ÙÃ

Î-7ÃÎ×Ù(É�Õ¨�)�/  

ã�ÙÃÎ-7ÃÎ×ÙYë0�0êà1lm-y�'Íhijklm
O�²��@6�T*bXu(+�k  
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1

O9�O9�O9�O9�, 20% ACN/80% úQ<úQ<úQ<úQ< 0.1% TFA

Zorbax SB-C8 ij5ij5ij5ij5; ij@ij@ij@ij@ i.d., 4.6mm; Ciprofloxacin; 22 C

3-µm

5 -µm 

10 -µm

¾Û¾Û¾Û¾Û

N

¾×¾×¾×¾×

ù.ù.ù.ù.-	�����	�����	�����	�����

 

 

lmª��5stY�u(���ÙÚ+�k(�¥ ß��5È6�.*

9)*¾Ûq~��¥(+�k(T*h(ªi hªi(Ä²dhxy

¥ dòó�7A0Y��¥(
" lY�ª�ð� ~��¥·D~h

(��  

=d~��¥(+�k�¨)ªi �q¥�0(§¦ \� A0��¥

(+�küev �(¾Û ��9A0Nlmªç¾6�Âhxy¥ 7

7 9Nlmª5>��¥(+�küA0h¾Û �¥lmª�¸Ck�

�Û <hÛlmª 695Bªiq(h:Ex�5�0  
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2

0 1 3 5 7 92 4 6 8
Retention Time, min.

300SB-C8 (4.6 x 50 mm)
     5µm

300SB-C8 (4.6 x 50 mm)
    3.5µm

  1. ��������&'(&'(&'(&'(

  2. Leu&'(&'(&'(&'(

  3.�������������������� II
  4.�	
���	
���	
���	
��

  5.�
����
����
����
���

  6.������������

  7.������������

  8.������������

  9. ����������������

10.������������������������

1
2

3 4
5

6
7

8

9
10

ù.ù.ù.ù.-	��(z{.���	��(z{.���	��(z{.���	��(z{.���

 

 

9�s¤�� 4ñ(��ev�� ��W+�k(�¥ ß 5 µm G*
3 µm ÏG9xy¥��st(�¨ �¨�ð� ¿�ß�é�xyÈ

Í&Ü�ö�(�¨  
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5-µµµµm ((((3.5-µµµµm V^��úû�üýqV^��úû�üýqV^��úû�üýqV^��úû�üýq (N) (þ�¦(þ�¦(þ�¦(þ�¦

(Vm)

¥NªÜ(N↓) øçõ��¥ (N↓) 7:
–   
��Ú�
–   }y����
–   L�JK,�

Column Size Particle Size Plate Number (N) Void Volume (Vm)
4.6 x 250 mm 5-µµµµm 20,000 2.5 mL
4.6 x 150 mm 5-µµµµm 12,000 1.5 mL
4.6 x 150 mm 3.5-µµµµm Rapid Resolution 20,000 1.5 mL
4.6 x 75 mm 3.5-µµµµm Rapid Resolution 10,000 0.75 mL
4.6 x 50 mm 3.5-µµµµm Rapid Resolution 6,000 0.5 mL
4.6 x 30 mm 3.5-µµµµm Rapid Resolution 3,600 0.3 mL
4.6 x 15 mm 3.5-µµµµm Rapid Resolution 2,000 0.15 mL

 

 

�P(�înöõ� �¥¸A¥NªÜº6�ev �(ªi  
4.6 x 250 mm 5 µmlmª- 4.6 x150 mm 3.5 µm lmªj_� 20,000  
E¾� [%ð�GZx�çèÔ���  

������������ 3.5 µµµµm  ¡ ¡ ¡ ¡�
�
�
�
����4444 Oz?,Oz?,Oz?,Oz?, 2 µµµµm 



¢£¢£¢£¢£&'&'&'&'¤¤¤¤ ¢�&'¢�&'¢�&'¢�&'¤¤¤¤ ?, ?, ?, ?, 0.5 µµµµm
&'&'&'&'¤¤¤¤
¾
¾
¾
¾QQQQ�	�	�	�	hhhh����9 ¡¥3¦¤9 ¡¥3¦¤9 ¡¥3¦¤9 ¡¥3¦¤  
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4

IJ2"3KLM2NO3IJ2"3KLM2NO3IJ2"3KLM2NO3IJ2"3KLM2NO3

Dimension 250 x 4.6 mm 150 x 4.6mm 150 x 4.6 mm 75 x 4.6 mm

Analysis
time (min)

30 min 18 min 18 min 9 min

Solvent
Waste (mL)

30 mL 18 mL 18 mL 9 mL

N 20,000 20,000 12,000 10,000

��� ������� ���� ���� ��� ���������� �����
5 µµµµm 3.5 µµµµm 5 µµµµm 3.5 µµµµm

40%

jkjkjkjk

40%

jkjkjkjk

�������� 9% ��������

50%

jkjkjkjk

50%

jkjkjkjk

 

 

���u(nöA0kø(4ñ GZ
" �¥-ªÜ ¥Nx�çè-

Ô���(P�  
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mAU

0
100
200
300

mAU

0
100
200
300

min0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

mAU

0
100
200
300

0

����\\\\

3
mL/min

2
mL/min

4
mL/min

Zorbax SB-C18, 3.5 µm, 4.6 x 30 mm 

90 bar

133 bar

181 bar

§¨§¨§¨§¨

 30 sec

               

Rs2,1 = 2.1

Rs2,1 = 2.2

Rs7,6 = 2.2

Rs7,6 = 2.2

¡¢���¡¢���¡¢���¡¢�����������z�z�z�z�����ßßßß

 

 

$�A0~��¥(
"Aªiö�Âh �67Âhx�(¾ÛDT*ø

�(E¾� =Dev��(xy¥ �/hÛ �Ûlmª ÃÛlm

ª <�Ûxylmª6�9È(¸¹º�dÂhx�:E uÏG(�×

¾Ûß 2 mL/min Âh* 4 mL/min xy¥�(ö�GZ 9qPst�.

' Âh¾Û�(ªòlmª(ª� ª�ªò `ØÄ¾ªò =D(9

ª
:«�ØÓ ßDA+�k~�RGv  
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©ª©ª©ª©ª��³´��³´��³´��³´ (5 uL)

rrrrç�³´ç�³´ç�³´ç�³´ (13 uL)

�������� (min)

C
o
F

C
o
F

C
o
F

C
o
F

300SB-C8 (4.6 x 50 m m )

������������ù�ù.ù�ù.ù�ù.ù�ù.����£�£�£�£��	�	�	�	��������

 

 

A0� �
"Nlmª(st%ð�6�GZxµ@ õ�é(òö

é�êw��lmª-�� lmª$�«µ�]-9Q1ÄD�Zé(x

µ ¨�0ê�B¾ é«µ�U, ���Z(é«µ���ß¨��*

­®�'­��x(0êb&ñ u��(�jklm�(TkND?

0.12mm i.d. _��Ð([° -Z«µ(¾�Ï �P(��È6�.

* ßlmªT*)xy¥¶$�A0)ëN(¾�ÏDÄ�0 ��(�

h�Ø-�Ø¾�Ï�´» 1100 �H HPLC(h�Ø¾�Ï��stÙ
Ú  
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7

����������������
�����������������
�����������������

��l

Ù�

4.6 mm

4.6 mm

2.1 mm

d  = 10  µmp

0 2 4 6 8 10

1.00 mL/min

0 4 6 8 10

0.01 mL/min

2

or

1.0 mm 100 mm
200 mm

d  = 5  µmp

d  = 5  µmp

ÙÙÙÙ
�
�
�
��(�(�(�(������������

�h�h�h�h:
• ýô"a�(�.
• y���VSñ#)*��>.
• +#$è,-�..�>H,-6/
kH.

0000hhhh:
• 1µ !V2:
3H4Ú.
•  !^Y5-67_`8.

 

 

ëN HPLClmª(�
� 4.6 mm 
" �d 5 µm 9lmª
(é«

µ6$õ� HPLClmª(

DGZ ¤� ×

$ 4 mm GZ* 
2 mm §¦é�ê(õ� 4¼ �evÒ¾Û�W b�[¡���ª

i �� -x�çèj(\*ª

õ�(U, ?

ª (2.1 mm i.d.) 
<�
ª 1.0 mm i.d. <Ì?st u}�Ñlmª_�GZ­®��¥-

õ°��0Ø(.ð %H A0�¥lmª-~Z(¾ÛÐ�� HPLC 
-[¡��(	0�z ?

ª0��b(���.5(%ð st 4.6 
mm i.d. (lmª�(4ñ 6�A0n|(ðñ×¾ÛÄÍd�

ª�

(4ñ �

ª(Éð�u3��=0ê(��-ª
ÏÐ��,�þ.

,  
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PQ�ROPQ�ROPQ�ROPQ�RO

Column i.d.
(5µm Particles)

Flow
mL/min

4.6 1 –2
3.0 0.4 - 0.8
2.1 0.2 – 0.4
1.0 0.05 – 0.09

Flow Ratenew column =                                  Flow Rateoriginal column 
i.d. new column
i.d.original column

2

 

 

>
 5 µm 
"( 4.6 mm i.d.lmª9¾Ûd 1.5 mL/minç6T*Yh(E
¾� _��ø

lmªuev_�ø�(¾Û �ÅCP} <ª
(

Â4 FFÔ¾Û ���bÃ ��   2.1 mm

(lmª>
 5 µm 

" [k�� 1.5 mL/min (¾Ûd 312 µL/min �kJ� 4.6 mm i.d.l
mª¾Û( 20%  �x�çèd 5 min 2.1 mm i.d.lmª�Xu 1.5 
mL D 4.6 mm i.d.lmªXu 7.5 mL ��sF�6°A0��-Õ¡�
�  
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4.6 mm ID 2.1 mm ID

����������������, min. ����������������, min.

�;<=�b��;<=�b��;<=�b��;<=�b�2 µL 

0       1       2       3       4        5       6       7 0       1        2       3       4       5        6       7

ST��UVF:WXBST��UVF:WXBST��UVF:WXBST��UVF:WXB

 

 

�

lmªõ°¢x(é0ê�Gýù¾'(¢xÌd�5 éhª

ò �s�0��J��0ê�W-Øªi�&ñ(é«µ6�]Tç8

-� }ã��n ­®�(M°¥=�{²�&9¾�k5(?¥Z}¤

C� b��

lmª$�?¥ªò 6�:«~.(=� ¸n�?¥

(ªò{ª

(Â4Z-}C� ø�ªÜ-kø
"�¥( 2.1 mm


lmª[=�.¥� 4.6 mm

lmª( 4.8 ¼  
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��|(��|(��|(��|(VM �������� b�¦b�¦b�¦b�¦
��
��
��
��

@@@@�������� pE.pE.pE.pE.

(mL)

,,,,����....
(µµµµL)

k=1  k=3  k=5

4.6 x 150 mm
1.0 mL/min

1.50 114   229   343

3.0 x 150 mm
0.4 mL/min

0.64 46    92    137

2.1 x 150 mm
0.2 mL/min

0.28       23    46     69

 

�P(�Þnöß�

lmªï�'F(lmé[�ê�� é«µ¾�

� =%�½¾(]¥��  
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F:WXB�Y9Z2"F:WXB�Y9Z2"F:WXB�Y9Z2"F:WXB�Y9Z2"

ZORBAX 300SB-C8, 2.1 x 150 mm <=�<=�<=�<=�, 50 pmol BSA������������

�W�W�W�W4M ��o����o����o����o��, 50ºC, 0.2 mL/min., UV-214 nm, A: 0.1%
TFA W�oW�oW�oW�o, B: 0.1%TFA W��oW��oW��oW��o/20% ����,  - - - -: 2-62% BWWWW
70 min¡¡¡¡.

 

 

XT�

lmªõ°)é�ê ¿��(U,ñxy¥ b�A0�



lmª6�T*qclG(xy �áâQ(WÖëë�2xvç-vÆ

( ��Ø67�° A0�

lmª6���(­®b¨����Ø(

xy ��$�ßlmª5ï�'F(é�ê�� ��(xyØ� 100t
é 

lmª} 4.6 mm i.d.lmª(­®Øï 5¼ 0�

lmª 50 
�Çã(éhkJ��Ñlmª� 250 �Çã(éh  

XTx�çèÜst ¿¾�ku}Ø�° b� HPLC <Ö7�9st
��Ó�9zcT¡(P�q��ÌÜ(çè  
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m in0 1 2 3 4 5 6 7 8

4.6 x 15 mm

4.6 x 30 mm

4.6 x 50 mm

4.6 x 75 mm

4.6 x 150 mm

A
b

so
rb

an
ce

SB-C18

��������: LC: Hewlett-Packard HP1100
������������: Zorbax SB-C18, 3.5 µm
������������: 1 mM octane sulfonic acid, Na salt, pH 2.5 : ACN (80:20)

UV: 275 nm;��������: 2.0 mL / min.; 70 C
Inj Vol: 1 µL

    � � � � :
1.9���
�9���
�9���
�9���
� (4-acetamidophenol)
2.!"#!"#!"#!"#
3. 2-Acetamidophenol

4.$%&'$%&'$%&'$%&'

5.()*+()*+()*+()*+ (acetosalicyclic acid)
6. #$�#$�#$�#$�

7. .,-./,-./,-./,-./ (acetophenetidin)

1 2
3 4 5 6 7

���� 7 �EÊÂ����EÊÂ����EÊÂ����EÊÂ���1 min ������������

�Y�Y�Y�Y- ©>z{.©>z{.©>z{.©>z{.����Y.�Y.�Y.�Y.�����HHHH

 

 

ÙÚÐJ(ªÜ0�!Wªi-xy¥ ªi�ªÜªòD-}¤RÂh

lmªôNx�Û¥ô� b�ÙÚÈXu(lmªªÜ �LuA0ÌÜ

(lmª  
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��
�
��
�
��
�
��
� ��.��.��.��./0/0/0/0 
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12�defstu12�defstu12�defstu12�defstu v5v5v5v5  

• ×�Ñlmª(4ñÄÍd?

-� �
"lmª(4ñ  

• ®Ë?

-� �
"lmª -�Ñlmª(§¦¨�}~  
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wxwxwxwx 

• sè SB-C18, 4.6 x 150 mm 5 �,lmª �£�d 883975-902  

• sè SB-C18  4.6 x 150 mm 3.5 �,lmª �£�d 
863953-902  

• sè SB-C18  2.1 x 150 mm 5 �,lmª �£�d 883700-922  

• ®Ë4�&�£�d 01080-68704 - 1:3�ê}½¾  

• �k Ad HPLC ó5(y �k B d HPLC ó5(ÃÄ  

• sQ�±(Eb��£( 1100 jklm�  

• sQ HPLC²���� #Ö°¥­®��£  

 

������������ �¸�&�¸�&�¸�&�¸�&OOOO/Oz+56/Oz+56/Oz+56/Oz+569999ËËËË««««ªªªª��L��L��L��L  
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Â�Â�Â�Â���V��V��V��V 

170) �> 4.6 x 150 mm C-18 lmª>� 5 �,(
"   

171) 9��Ót? 1�Ìæ®Ë4�&  

172) ¨æMethod and Run Control ÆÇ  

173) F0oE4ñ def_lc.m�dAB4ñ(ñÊð (Method, Load 
Method) ß Method È|�ÙÚ Edit Entire Method... <ÙÚ �(
Edit4ñ�_  

174) �ÙÚ Instrument/Acquisition- Run Time Checklist Ù¼¨��q 9

%P¾�ðÊ OK  

175) 
rqP(���½���� ���&
r¨���  
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176) �q�Ñ�
r DAD =�-ª¬�� ðÊ OK  
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177) 9 Run Time Checklist��ÙÚ Data Acquisition  

178) ßMethodÈ|�ÙÚ Save Method As... �4ñA�d standard.m  

179) ß InstrumentÈ|�ÙÚ System On ælmªÂ@±xþ  

180) ¨æ View È|üÙÚ Online Signals Signal Window 1.  sµ9
Online Signals µ­��Ã �ÙÚ Change  

181) 9 x-î(U¡ÙÚ 10 min ÙÚXWÙÚXW 0Ò�  

182) ðÊst6A0(=� ��ðÊ Add¨æ�t�ÙÚ(=��  

183) <� y-î(U¡* 100 mAU ü×¦§<d 10% 9%µ­ðÊ OK   

184) sµ®*stÔ�(×Ò-�Ä G* RunControlÈ|üÙÚ
Sample Info….  

185) 
r¬�gu� (Operator Name) S£� Filename (standard.d) �H

ã È(�ö ��Ó� (1) ��� (standard column) -)*Ï
¾  

186) 0 Start�_<ß RunControl È|�- Run Method ÷Ê4ñ(�
�  

187) J��ÖZ�×��C? (System Off) �s!W�9 Instrument È|
�  

188) �9ÈT*)�Ñlmª�®T(�Þ È6�×�t�Þ{9?



ª-� �
"ª�T*(�Þ¨�}~  
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ÌÍg�ÌÍg�ÌÍg�ÌÍg� 

189) \� ��ß�Ñx�ªÄÍd?

ªbXu(¾Û A0qP(

�� �Ñx�ª(�
d 4.6 mm 
" �d 5�, ?

ª�


d 2.1 mm 
" �d 5�, � �
"ªd�
d 3.5 �,   

 

                         �Ñª X  (�

ª)2  = �

ª¾Ø 

                                         (�Ñª

 )2 

 

�

ª¾Û=_______________________________ 

 

190) �9 ��60��

ª(¾Û  

 

               �Ñª¾Û X  �Ñª ��
  = ¾Û  

                                        � �
"�
 

 

� �
"¾Û= _______________________ 
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��V��V��V��V%&%&%&%& 

191) ¹*ü�>?

ª<� �
"ª  

192) g0��'F(-�¾Û [\���W <����� h���

A0»(ÞS£� ¨�x�  

 

7Jij7Jij7Jij7Jij 

193) ¨æ Data Analysis ÆÇ  

194) ß File È|�ÙÚ Load Signal  

195) ¹* Standard.d(S£ ðÊ OK  

196) ¨æ Report È|�ÙÚ Specify Report  

197) ÙÚqP(��  
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198) ß ReportÈ|ÙÚ Print Report  

199) 9¸¹º»¼5D(î�âãéh-éPê  

200) A0�P(nöÄ�[¡�ÞS£(�� 
réh-éPê  

201) ¨æ File È|üÙÚ Overlay Signal ÙÚstNÈF0(�ÞS£
0Y�(S£�V¬�  

202) ÙÚ File Print  Selected Window st�É(lm��(½æÄ�

�5  
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Î�Ï����$,�Î�Ï����$,�Î�Ï����$,�Î�Ï����$,� 

��������  

 éééé 1 éééé 2 éééé 3 éééé 4 

����ÑÑÑÑ

5µm  4.6 
i.d. 150mm 
ÜÜÜÜ 

    

????







   
2.1 mm i.d.
150 mm ÜÜÜÜ
5 µm 

    

����    �
�
�
�
""""

ªªªª 4.6 mm 
i.d.   3.5µm  
150 mmÜÜÜÜ 

    

 

 

������������ 

lmªlmªlmªlmª éééé 1 éééé 2 éééé 3 éééé 4 

����ÑÑÑÑ     

????







     

����    ���� 




"ª"ª"ª"ª 
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������������ 

lmªlmªlmªlmª éééé 4 

����ÑÑÑÑ  

????







  

����    �
�
�
�
"ª"ª"ª"ª  

 

�	�	�	�	
���
���
���
���
���
���
���
��� 

lmªlmªlmªlmª éééé 1 éééé 2 éééé 3 éééé 4 

����ÑÑÑÑ     

????







     

����    ���� 




"ª"ª"ª"ª 

    

 

 

���	��������	��������	��������	����� 

lmªlmªlmªlmª ���� 1 ���� 2 ���� 3 ���� 4 

����ÑÑÑÑ     

????







     

����    ���� 




"ª"ª"ª"ª 
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�������� 

ßÈ(�Þ7T'*/sß@(§G  
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�
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�
��
�
��
� ��.��.��.��./0/0/0/0 
3456
�3456
�3456
�3456
�  
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2Ð��Ñ0ÒÓÔÕ,�ÖM$-×de2Ð��Ñ0ÒÓÔÕ,�ÖM$-×de2Ð��Ñ0ÒÓÔÕ,�ÖM$-×de2Ð��Ñ0ÒÓÔÕ,�ÖM$-×de  

9%¸¹ºÈ�  

• ×�Ñlmª(4ñÄÍd?

-� �
"lmª(4ñ  

• ®Ë?

-� �
"lmª -�Ñlmª(§¦¨�}~  
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wxwxwxwx 

���� 5micron.d, particle.d, narrowb.d, � short.d  

 

A0qH4ñ5��ÞS£  

•   5 �,  4.6 mm i.d. x 150 mmlmª ¾Û = 2.00 ml/min 

• uxçè = 5.50 min 

• ��= 30% y/ 70% ÃÄ 

• �Ñ¨� 5 µL  

• DAD 230 nm 80 nm �} 450 nm 100 nm 

• ª«= 40°C 
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ÌÍg�ÌÍg�ÌÍg�ÌÍg� 

203) \� ��ß�Ñx�ªÄÍd?

ªbXu(¾Û A0qP(

�� �Ñx�ª(�
d 4.6 mm 
" �d 5�, ¾Ûd 
2.00 mL/min ?

ª�
d 2.1 mm 
" �d 5�, � �


"ªd�
d 3.5 �,  

 

                          �Ñª X  (�

ª)2  = �

ª¾Ø 

                                         (�Ñª

)2 
 

�

ª¾Û=_______________________________ 

 

204) �9 ��60�� �
"ª(¾Û  

 

 

`               �Ñª¾Û X  �Ñª ��
  = ¾Û  

                                          � �
"�
 

 

� �
"¾Û= _______________________ 
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7Jij7Jij7Jij7Jij 

205) ¨æ Data AnalysisÆÇ  

206) ß FileÈ|�ÙÚ Load Signal  

207) ¹* Standard.d(S£ ðÊ OK ��d 5µÊ
" 4.6 mm i.d.  
150 mm Ü�Ñlmª(�ÞS£  

208) ¨æ Report È|�ÙÚ Specify Report  

209) ÙÚqP(��  

210) ß Report È|ÙÚ Print Report   

211) 9¸¹º»¼5D(î�âãbXu(�Þ  
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212) A0�P(nöÄ�[¡�ÞS£(�� 
rbXu(�Þ  

• Smallb.d  2.1 mm i.d.lmª 5 µÊ 
"  

• Particle.d 3.5  µÊ 
" 4.6 mm i.d. - 150 Ü  

• Short.d    3.5 µÊ 
" 4.6 mm i.d.- 75 mmÜ  

 

213) ¨æ File È|üÙÚ Overlay Signal ¿õb�(�ÞS£  

214) ÙÚ File Print, Selected Window st�É(lm��(½æÄ��
5  
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Î�Ï����$,�Î�Ï����$,�Î�Ï����$,�Î�Ï����$,� 

��������  

 éééé 1 éééé  2 éééé  3 éééé  4 

����ÑÑÑÑ

5µm 4.6 i.d.  
150 mm ÜÜÜÜ 

    

????







  
2.1 mm i.d.  
150 mm ÜÜÜÜ
5 µm n 

    

4.6 mm i.d.
3.5µm  
150 mmÜÜÜÜ 

    

����    �
�
�
�
""""

NNNNªªªª   
75 mm ÜÜÜÜ 
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lmªlmªlmªlmª éééé 1 éééé k 2 éééé 3 éééé 4 

�Ñ     

?

     

� �ª     

Nª     
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������������ 

lmªlmªlmªlmª éééé 4 

�Ñ  

?

  

� �ª  

Nª  

 

�	�	�	�	
���
���
���
���
���
���
���
��� 

lmªlmªlmªlmª éééé 1 éééé 2 éééé 3 éééé 4 

�Ñ     

?

     

� �ª     

Nª     
 

 

���	��������	��������	��������	����� 

lmªlmªlmªlmª éééé 1 éééé 2 éééé 3 éééé 4 

�Ñ     

?

     

� �ª     

Nª     
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�������� 

ßÈ(�Þ7T'*/sß@(§G  
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12��12��12��12�� v567v567v567v567  

2

\tuv\tuv\tuv\tuv wxmywxmywxmywxmy:

• �klm(�¡.
• �kHPLC(01
• �klmª(ef@7.
• �*ÙÚ�kHPLC(¾�k.
• �*ÙÚ�kHPLClmª
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Ø�Ø�Ø�Ø� HPLC ÙKÙKÙKÙK 

3

�����V^�N�V^�N�V^�N�V^�N����(z{(z{(z{(z{��������

�
��

• ������������
– Ë9:mz:m
– ;:mz:m
– ¯m
– <m
– C4

• �X��X��X��X�
– =
– V3"a
– 
³a
– ÷�a

O

O

O

O

Si

Si

O Si

Si

�������
�������
�������
�������

O

O

HO

HO

O

���
iF,-�X�.

HO

 

 

HPLC (�k��(.ð�¾�k(d@}+�k(d@. �---kl

mk� -klm�7st LC -klm+�k(d@.�¾�k b

���'�klmsËF  

9�k HPLC 5 +�k�Î�(ûy@��k �23Ç×/× C-18
[¡ë0(�klm+�k�ëÇ×/× (C-8) �× (C-4) Ù× L×-

1× �ë�×½d@×���*/0� ã�&+�k¾0�Ì¿( pH 
^£q(�klm  

¾�kë��y-���@�0�xy5@²�& J��5��� �

$ . .$ç�Xu"#�j-[¡�ò� ���t[ef@7-é

í s�y�ë0(¾�k¢xA[d@.�+�k ¿�½d@¾�k¾

09Ö ���y(�����¬ Å(x�5  

OÎ(�klmxy�¡�x#�0 ��x�9¾�k-+�k�è¨�

x# hx#s���st¡GE¾ �¦bhi(x�9y/��¾�k
5��v Ñó\�9+�k5uf~ï(çè $�+�kîP��×s

( b��s�¡�Ö ��-�f/Â×(.ù�0�89(  
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Ø�Ø�Ø�Ø� HPLC $/0$/0$/0$/0 

4

��������HPLC�§=�§=�§=�§=

����klmklmklmklm����qqqqHHHHKL(KL(KL(KL(\\\\ÙÙÙÙ4444ññññ:
• x�ØZ�2000(5@d@-½d@²�&.
• ø�&-Ù�&.
• � -�$.
• . -.$ (y� HPLC).
• �-áâQ.

CCCC����xyxyxyxy:
• �¥
• y�@²�&

 

 

�k HPLC �0�0+�kxy�x�YëA0(jklm4ñ áçt

5¤H C-18 �÷øx�4ñç�Ù(lmª �klm6�Z Rxy

d@-½d@ x�Ø�� 2000(5@x� S¯ø�&-Ùø�&¿�

®*×Òxy ø�&�è�rst{[ef>��ø  

 

�k HPLC 6�«R*xy� -�$ �u9¾�k5�ò�@�-"

#� ��!W��x�(yv<�W/Â× . -.$g0�klm(

ø�4ñ y� lm¨�x� 9y� lm5uòæ�ò�-��«Z

5@²�&¨�xy  

 

�k HPLC A0NRÇ×+�kxy�-áâQ�stÒ(ÙÚ  

 

9xy�çuÍÎß£ ¿��¦òæ�ò� !W pH <A0.ùÕ¡(
lmª��þ¨�x�( ½y�k HPLC 6�xy.5ûy(��  
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�����ÚÛ�ÚÛ�ÚÛ�ÚÛ 

5

��������HPLC���ÌÍ���ÌÍ���ÌÍ���ÌÍ

2

2

�Ï�L�Ï�L�Ï�L�Ï�L

C OH

O

C OH

H

H
NH2C

H

H

���Ð{���Ð{���Ð{���Ð{

> Í£Í£Í£Í£

ÑÒÎLÑÒÎLÑÒÎLÑÒÎL

ÓÔÓÔÓÔÓÔ ÕÔÕÔÕÔÕÔ ÖÔÖÔÖÔÖÔ ÀÔÀÔÀÔÀÔ ×Ô×Ô×Ô×Ô

 !«Ð{ !«Ð{ !«Ð{ !«Ð{

 !�OØ !�OØ !�OØ !�OØ

{ !{ !{ !{ !

ÚÛÚÛÚÛÚÛ

3

 

 

��x�(§�(dÈÂ�stï��^(Òý ï��^\x�9y5�

v¥-�{�Ø(!W §U*(!W��ï��^�  

215) 9y5�v¥ô�ef>ô�  

216) x�5{�ïef>�ªò  

217) èR²�&(ef>Z�[-�s�0  

218) ��-²�&ef>GZ  

219) sß(¾'�^d  

ËÌÏ > �·Ðd > &ÑÐd > �$>� > .  

y��²�&sß�lmª=0ê¶·¾'  
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6

����������ÌÍ��ÌÍ��ÌÍ��ÌÍ

OHC OH

O

CH3

1. 3.2. 4.

O

C

CH2

CH3

OH

OH

O

C

CH2

CH2

CH3

OH

O

C

CH2

CH2

CH2

CH3

O

C

CH2

CH2

CH2

CH2

CH3

OH

1. 2. 3. 4.

 
 

¡���x�(¾'�^  
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7

nás$

! �/���
! �

! ��

! � 

! !"�

! #$%&

��������HPLC ©=¿À©=¿À©=¿À©=¿À

 

 

�klm(¾�kë��y-"#�j-7{y4�(���� y<y/
"#�j�Y�(¾�k 9xy5@²�&ç�Xu�ò"#�j ��

��.¥}y� 9¾�k5ªò����(Ø�(A��Ì�Rï�'l

mª ¾�k5ªòy(�Ø(ªò��(efçè �W¾�k5(��

¢x(�W[ÙÚ@ =D¾�W��(ï��^  
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8

[7[7[7[7HPLC �\]^_@`�\]^_@`�\]^_@`�\]^_@`?

• klmd

• no�

• nUV-��

• dp
q

• 3Dr


... ��������������������������������

 
 

 È(�klmu�*ÙÚ¾�k \�9ÙÚ����çu7-y4�

qs�H'(����j�6��y( 77 Z¤¥(¾�k�g�õ°

«µ �sÎ�(N�s�Â�¤H \(¤¥�h ��u7�ÜçèÔ

� �s�](N��¼���¤H \ÒÓ9�|5��RGv [¡q

të0¾�k���ÁÂ-ÃÄ �qt��ë_�2x%*(ef.@

¿� ÃÄ(¤¥Züõ UV- M5Cx@Ü¾Z ÁÂ( UV- M5Cx@
Ü� 210 nm DÃÄ(Cx@Ü� 190 nm ×��s = 9÷øst�

klmç ïßÃÄ�¾�k÷Ê  
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9

100% ACN

80% ACN

60% ACN

50% ACN

40% ACN

45% ACN

min.

¿À¿À¿À¿À����.	Æ ���.	Æ ���.	Æ ���.	Æ ���

 
 

d)÷østx�5@��¢x(�klm4ñß¨� 100% ����÷
Ê ß 100% .����÷Ê ��ef@.(¢xj7ï�'lmª �

20% * 5% ¨©GZ����s�®*buxy(]¥ �~�ü¥FÔ¾

�k¢x uâ�¾�k¢x�®*xyY�Ä(�f  

µz¨þW²¾�k¢Z(4ñ�0¤¥ï�üý@¸¹÷øx�4ñ  
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10

�
 (min)

m
A

U

1100

1000

800

600

400

200

10 15 20

60% ��

40% �
900

700

500

300

100

�

(min)

800

700

600

500

400

300

200

100

10 15 20

60% 2-��

40% �

m
A

U

10 15 20

1400

1200

1000

800

600

400

200

�

(min)

m
A

U

60% ��

40% �

@`a3@`a3@`a3@`a3

 
 

9�sxÎm� È6�.*9¾�k5ø�(��&?¥ D¢x�øç

(�W[ef@7 ÁÂ�Y�(���� [��ÃÄ -s�Â  
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11

u

BP

P DPP

N

Ac A

P
BP

A
DPP N

Ac

P

BP
A DPP & N

Ac

38% THF
7 mM phosphate

50% ACN
7 mM phosphate

65% MeOH
7 mM phosphate

u = 	
�	
�	
�	
�

P = �
��
��
��
�l
BP = bbbb�����%N��%N��%N��%N���������

DPP = ÜÝ=ÞÛ=ßàÜÝ=ÞÛ=ßàÜÝ=ÞÛ=ßàÜÝ=ÞÛ=ßà

N = áááá
Ac = acenapthene
A = ��������1111��������

7 - -���-���-���-���

Zorbax XDB-C8

�2�	bÆ ����2�	bÆ ����2�	bÆ ����2�	bÆ ���

 
 

ëë �W¾�k(��¢x(�W[ÙÚ@ßDÂhxy¥ �¦È x

yÙ��lG È6�Ë¹ÃÄ--y ÁÂ-y <�¼��-y �H

st1
�4�ÃÄ-�¼�� �¼��6�Ô¨�R-Õ¶²�&(x

y \¾6�Ô¨EÁK×²�&(xy ÃÄ6�ª¨Å¥²�&(x

y  

 

 



®��� 
ÙÚlmªÙÚlmªÙÚlmªÙÚlmª 

337 

����������V��V��V��V 

12

�����V^��KL�V^��KL�V^��KL�V^��KL

������������������������������������������������������������
����...

• >·&�Þì
• ?@7��@ãâ
• FGHAÐ

• Hík
• ãâ�
• H�
• BkoBº
• CÙÚ
• >·&D�
• E47F·Þì
• GH7cIJ¾

 

 

Èw�A0�klm¨�È(xy ÑóÈ¹*s�60(:�HãFÙÚ

�klmª Ñ5È67(�Ck�*�Ò  

\�-Yd�u(ÙÚ����
" C-18 �Y´�(ÙÚ =d\(Ô

�@Ò ef>h �st�O�{RôNef>ôZ {R�N(
"0

�áâQ-«&�x�(xy J����ø(d@�7�ç�A0L×

ª  

�ï HPLC (
"�A0�í×Q( =d�/×QÔ�@Ò ªih

z�í �(�Zh(��øç¾��Ô�  

9úûlmª	£çuæ#�sx���uÜçè�� ��Xu�ï�l

mªÌÍ v0uúûJ �¦uúûv0 �uA0a�lmª 9Üç

èx�ça�lmª}~�¡ �¦ÈXuT*Yh(ªi�lmxy(X

u �uÙÚëNlmª	£  

qPstuK©Æ(KL�~(���bWó �¦��� �uÙÚ�



<�
lmª Ùu��ÈbA0(����_�Z«µ(@7  
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9úû ��
çuÙÚ 3.5 – 5 µm (
" ��st9ªÜ-GZ �¥

�ÕÖç(s/Y�³×4Y uUVA0 0.5 µm lmªÏÐ��, u

A0 2 µmÏÐ��, �¦ÈXu�Ûxyü�Xuhªi È6�Ë¹

A0>
 3 µm
"�N(lmª  

�ï¨�÷ø(4ñA0 15 * 25 cm Ü(lmª �¦x��Xu��Ü

(lmª ��A07ÖZ),bX(ªÜ ��6�Ô�çè  

ÙÚ
"(+
w����(x� 
"(+
LM}��x�¯°�¬

¼ ��n�Gýù �x�¯°uA0 70 –120 Å÷+
(
"  �(x

�uÙÚ 300 Å+
(
" +�����Ø-¹0.¥(�Ø +�ô�

��(�Øôh ¿�\�þ��  

îPêô�È(lmªef>(ôh {�Ø�´h|t
"¹0�{ �

b�(1x} ú®ñF{�Øôhef>ô�  

���¥�st�u(�� \nö
"(ûy@�* �¦lmª(��

�¥� 3 µmole3/m2 Ñó
"(��x�¿õ ���°Ùy(/Â×6�

ø«�0 ¿� �¦È%&� .ù(�0Äç�W[ÙÚ@ b�uÙ

ÚZ���¥(lmª  

�C|0-ã�
"-�-KL�9qs�ªG  
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[7%�B[7%�B[7%�B[7%�B

lmlmlmlm

Si   O   Si   R

CH3

CH3

R =

CH2(CH2)16CH3                   C-18, �n�Mo�n�Mo�n�Mo�n�Mo, p>p>p>p>, q�q�q�q�
�Ors�Ors�Ors�Ors

CH2(CH2)6CH3   C-8,q�q�q�q�,�n�t�n�t�n�t�n�tC18uuuu

(CH3)3 C-3, C-4,vvvv, wx�yz{wx�yz{wx�yz{wx�yz{ �n�yz{�n�yz{�n�yz{�n�yz{

CH2(CH2)2CH3

CN or (CH2)3CN |L|L|L|L,q�}oq�}oq�}oq�}o, M~NO'�������M~NO'�������M~NO'�������M~NO'������� 

NH2 or (CH2)3NH2  ��_���O��x���_���O��x���_���O��x���_���O��x�, bbbb T�S����T�S����T�S����T�S����

                                       ����������������

rs�y�rs�y�rs�y�rs�y�

�_ZL�_ZL�_ZL�_ZL

�KA��KA��KA��KA�-&A�LK&A�LK&A�LK&A�LK   pH 1 - 13, wxwxwxwx ������������

 

 

9�klmª5��k
"�ö�(r5 *H�dx Yë0(�klm

+�k�23Ç×��/0 C-18 \�s/e0-ef@7.(+�k  
C-8¥ä� C-18 ��ef>�st Ðã'� C-18 - C-8(ef�^�b
�ø ¿ü½¦��% NRÊ C-3 C-4 ���gÔ� ¿�ë0��

-áâQ(x�  

Ù× L× -1×ª{ C-18 k} k%�è_��ø(ÙÚ@ L×ª

 �ød@×�(²�&��0 ��e0(lmª 1×ª��Ô� 9

��\�xy{y²�&< } (lmª Ù×ª(d@.� C-18 < C-
8 -±�´Â�)-É�Ï²�&�0(^£  

�ã�&d×(lmªc�Ck\9ö( pH U¡
7evÔ� ¿�\(

ªi���/0d×(lmª  
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300 SB-C18

����ÑÑÑÑ:

�TU:          ZORBAX 300SB, 4.6 x 150mm
��^:  èÇ, 0 - 26% B in 30min.
                         A = 0.1% TFA Å`Z
                         B = 0.1% TFA Å (Z
¦Ç:   40 C
P�:           ���2µg 
�á:        1.0 mL / min.
RS:         UV-210nm

300 SB-C8

300 SB-C3

300 SB-CN

\\\\����JñÚ�JñÚ�JñÚ�JñÚ�����z{Ù³z{Ù³z{Ù³z{Ù³

 
 

�P(lm�Fö�ø(�klmª9ÙÚ@-ef@7��r5  
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a ÇûüeýþÁ�ÇûüeýþÁ�ÇûüeýþÁ�ÇûüeýþÁ�����D­ÕD­ÕD­ÕD­Õ

b ��������������������rDÜÝrDÜÝrDÜÝrDÜÝ��������

c NA = ����¾­Õ¾­Õ¾­Õ¾­Õ

Column
Designation

Silica Supportb

Surface
Type

Silica
Typeb

Surface
Area, m2/g

Pore
Diameter, Å

Porosity,
cm3/mL

Hypersil BDS-C8 A SolGel 170 130 0.65

Inertsil-C8 B SilGel 320 150 NAc

Supelcosil ABZ+ A SolGel 175 120 0.60

Symmetry-C8 B SilGel 340 100 0.84

YMC-Basic B SilGel 325 120 1.0

Zorbax XDB-C8 B SolGel 180 80 0.50

��q��q��q��q��������

 

 

È(9lmª+�Hã�ø�stÎ��� �0 –�0 (Sol Gels) �$/
�0�ãDZ( ¥� B /0�¸Ck\_�§�(<��(/Â× /

0<¥� A(/0�¸Ck\_�Ìï(�W/Â×  

}îP�´ �HîP-
+(îPê Í`�\�x�6�[�* �î

P(Pê  ��kÈ(ø�9
"îPê���øç [ÙÚ@¾�ø

È¾(ø�}îPê�(
"u0~Ü(Â@çè �îPê(��k��

Xu®�ª�Ø  

+
(ÙÚ�[{��x����C �(+
6�A��x�¨æ��+

�k 9+5(:«Y�(xy7Ä  �(x�ÙÚ 150 Å <Ì�st(
+
  x�Ø�� 2000 amu (x�ÙÚ 300 Å <Ì�st(+
(

"  

ï+@{+
-+(�H�C ï+@ô�+�kô�Ô� 0êà1lm

ª_�h(ï+@ =D\(�Ädb¾~Z  
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+,��-./012�34+,��-./012�34+,��-./012�34+,��-./012�34

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

300SB-C18 (300Å)

SB-C18 (80Å)

P
W

 1
/2

Leu
�
�
�

M.W
. =

 55
6

�
�
�
�
�

 II

M.W
. =

 10
46 B

M.W
.�
�
�

3,4
96

Cyt
 C

M.W
. =

 12
,32

7

�
�
�
 
!

M.W
. =

 13
,68

4

�
�
"
�

M.W
. =

 13
,90

0

��
��
��
��
  > 4,000 � !	"#� !	"#� !	"#� !	"#

.

 

 

�P(�Þnö ~�x� 
"+
(ÙÚ��u J+
[À�x��

B(¢£ç x�(«µ�\*bW  
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����z7z7z7z7����(Az7(Az7(Az7(Az7����ñÚ�N�ñÚ�N�ñÚ�N�ñÚ�N�

+ Cl   Si    R

CH3

CH3

Si OH

Si OH

Si OH

Si O

Si O

Si OH

       Si    R

CH3

CH3

       Si    R

CH3

CH3

EEEE�5ç�5ç�5ç�5ç

Si OH

Si OH

Si OH Cl   Si    R

Cl

Cl

+
H2O

Si O

Si O

Si OH

   

      Si   R

Si   R

Si
O

O
/�5ç/�5ç/�5ç/�5ç

R

OH

 
 

s/0îP��+�k(4ñ�q/ |x�
"�9stð���+�

k ��bÃ 0sÜ/ÇíZ|ð��(+�k [§¦íZ�C(��

|x��+�k <Ñht[Ú9/0îP�(��S¬��\(îP �

Hs/¥�(+�k�ã��
" �¥+�k�A07-<¬Ü/Ç-/
0¨��� ���íZ)ïx��(îP  

|x�
"�V@Òªih ï�x�
"9 @^£qÌdÔ� Dªi

urst ÈbÙÚ(
"¥�[ÙÚ@¾�r5  

 

 



®��� 
lmªlmªlmªlmª�������� 

344 

��VÜÝ��VÜÝ��VÜÝ��VÜÝ 

18

				Ä�`Ä�`Ä�`Ä�`
(



ZZZZ����)

�
�
�
�
 ODS
R{R{R{R{

(



ZZZZ����)
R{R{R{R{

(ZZZZ����)

* ����¾¾¾¾�����Î
�Î
�Î
�Î
��������(úúúú����)

H

��������íííí��������������������- &&&&    ((((!!!!��������""""�N��N��N��N�

 

 

sO×��+�k>*lmª� O¸Ù6�¨�¦((��þ� ��b

ÃA¬/C��ø(lmª s�\�9÷Êçj�|x�
"  

mI��ëA0(ëN
" $�B0i��67Ab�(/Â×íZ��

( 7� 9/0��f(/Â×6�-d@²�&�0 [efçèu}

½d@²�&Ü $@²�&Ì�.5(�0Ä ���íZCD  

9ñÉ(������K0NRÊ{�f(/Â×¨��� ��sFW�

(lmª÷ø�-lmª �sÕ¡õ°)d@-$@²�&(CD �¦

Èux�$@²�&<XuèTÌÒ(�klmi¦ �uÙÚ�-(lm

ª �¦ÈuxyÙÚ@�ø(d@²�&�ÙÚN�-(lmª  

7¬/¥�(��+�k9�(ÛI \�¨�B0²e @Õ¡(+�

k [�R(B0.@6�1x)*x�-�f(/Â×¨��� �Hs

t%ð�e /0��f(/Â×- @¾�kx�[� �¸jCk @

¾�k /Â×��k�yv�0 �sÜ�(/Ç6�� C-18 �(7s
�× < C8 C3 CN -Ù×�(7s�× �s¥�(lmª�

Zorbax Ô�(��klmª  
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\tuv\tuv\tuv\tuv wxmywxmywxmywxmy:

• A0y��W�z�*!W� ��(efçè.
• �*Ì�þRxy�$.
• �*xy� �$-5@4�&.
• �*0y� HPLCxy. -.$.
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Þß$��Þß$��Þß$��Þß$�� 

3

####õ�z{õ�z{õ�z{õ�z{

R  C  O  H   +   H2O            R  C  O    +   H3O+

OO

O

R  C  O  H

O
R  C  O

oooo

pH = pKa
BBBB pH

O

R  C  O

uÉ�ûuÉ�ûuÉ�ûuÉ�ûKKKK

::::pH

O

R  C  O  H

uÉ�û�uÉ�û�uÉ�û�uÉ�û�

 

*�9dxªG�59�k HPLC xy5@²�&� �k HPLC ¾�x
yy����dÒ(4ñ  

9�j5(� 6�5@<y�í�89 9yvçZdMy� 9h pH
oQ5x�ÝMy�¶· 9%¶·qx��udKy@ b�x�(ef

>�Z  rtx�9%P�q6�nÖ à�ef�0  

J¾�k( pH GZ*��( pK ç x��øç895@-y�q/í

· ¾�k( pH[À���( pK ç ¡�lmé(WöDõéíC.

J¾�k( pH } pK Z 1.5 * 2 t|tç x�Ý5@ 9%P�qx�

(ûy@. ef>Y�  

sß� lm��g×¾�k( pH FÔ*Ax�Ý5@ A[ef>®*

Y�Dõefçè(��¥h b�lm��g×¾�k( pH FÔ*}�
 ( pK >Z 2 pH|t �s�z÷øy��W4ñ  

¿� ÈLMâ� �/0d×(��+�k(� ¬�U¡� pH 2 *
8 9d- pH ^£qlmª(A0@A(\*TÞ  
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��|Ý��|Ý��|Ý��|ÝpH����$$$$qqqq

10

9

8

7

6

5

4

3

2

1

0

pH

k’

2 4 86

LMLMLMLM

LLLL¦¦¦¦

pH = pK

O

R  C  O  H

O
R  C  O

 

�s��n�� <�$�*�¾�k( pH W²ef>(�W uÏG9

pH [À� <�$( pK >çW²YaJ ���n pH É�W² ef>

�(���(�W �¦9ÝÀ� <�$ pK >Õefçè(�V@��
Ò éí¾W�  

yv( ßlmª5��R¾' {yv( �ø Q�²($efçè�

ÜDõé@�Ò ��$�-�W/Â×�0(ÞÀ ¿�$@²�&�7

¦�9y��W^£q¨�xy x���gLMÂh pH Ax�Ý5@
¿�9h pH q(¾�k("�/0×Q(lmª /09 pH 8����
þ�v ¿��st/0×(lmª9%^£q@7}sß/0×lmªu

Ô� �ã�&d×(lmª��Hs/·h pH oQ(+�k A06ª

A¾�kA��v(/0T*6�- ��õ° lmª("�  
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à�à�à�à� pH $áâ<�$áâ<�$áâ<�$áâ<� 

5

%&%&%&%&¿¿¿¿''''

4.4 – 6.45.4pK3

3.7 – 5.74.7pK2

9.5 – 11.510.5NO:2.1 – 4.13.1pK1

8.2 – 10.29.2°#±²³#±

8.2 – 10.29.2´

7.3 – 9.38.311.3 – 13.312.3pK3

Tris (µ¶)´)·
¸)

6.2 – 8.27.2pK2

3.8 – 5.84.8¶#±1.1 – 3.12.1pK1

2.8 – 4.83.8·#±¹#±

º»º»º»º»÷ø÷ø÷ø÷øpKaº»º»º»º»J�J�J�J�º»º»º»º»÷ø÷ø÷ø÷øpKaº»º»º»º»J�J�J�J�

��������È{O9�Ûa*È{O9�Ûa*È{O9�Ûa*È{O9�Ûa*

• PPPP¦¦¦¦
• QQQQ¦¦¦¦
• §¦§¦§¦§¦
• �RP�RP�RP�RP¦¦¦¦ (TFA)

 

d)!W� -�$(efçè ¾�k( pH LM�]!W LMuÙÚ

ÐJ"#�j0�ü�äRWÖ"#�j �îH'st HPLC ë0("
#�j s/.ù("#�j�9s�( pH U¡�Ô�(  

"#�ju�m�(?¥ ¿�u�¥ sß HPLC("#�j?¥U¡
9 25 * 100 mM �JA0QØYÒ(Ë�WÖ"#�j A0O�ÐÑ

( pH �{�"#�j*´�( pH <gA0WÖ("#�j u×"#

�j¨���áç)* �&Q u×"#�jÛße8 <9A0çKW

Ö =d�ï"#�j(Ô¨?à(«Ü  
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6

-./0-./0-./0-./0 123123123123



4/054/054/054/05

(a) (b) (c)

(a) (b) (c)

� A � B � C

� A � B � C

���: (a) 80 vol %, (b) 40 vol %, and (c) 40 vol % ����
	
, �� pH 6 � 2 mM 	
����

���: (a) 16 vol %, (b) 10 vol %, and (c) 7 vol % ���	
;
� pH (3.5) ������� (25 mM).

LC-GC, 6 (1987) 494

����������������������������

 

"#�j��9s�(?¥q87�Ò(�� 9�P(¤�� "#�j

(?¥��Ð ÏGlméíWö efçè�Ô� 9qP(¤�� A

0)�Ð("#�j?¥ lméí�b�t Î�("#�j?¥U¡�

25 * 100 mM  
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To
lu

en
e 

P
la

te
 H

ei
gh

t, 
cm

0.000

0.002

0.004

0.006

0.008

0.010

A
m

itr
ip

ty
lin

e 
P

la
te

 H
ei

gh
t, 

cm

0.000

0.002

0.004

0.006

0.008

0.010

Column Volumes of Purge

0 5000 10000 15000 20000 25000 30000

Column Volumes of Purge

0 5000 10000 15000 20000 25000 30000

Phosphate 
Citrate
TRIS

A Phosphate
Citrate
TRIS

B

%&%&%&%&¿¿¿¿'('('('(�	V^��	V^��	V^��	V^�))))NM���NM���NM���NM���

��L��L��L��L:  4.6 x 150 mm Zorbax XDB-C8; »�: 20% ACN/80% 0.25 M º»�,
pH 7, 1.0 mL/min; Test: 60% ACN/40% 0.01 M ¹#¼º»J�, pH 7.0, 1.5
mL / min; 22 C

 

�P�Þnö"#�j(ÙÚ7U,lmª
"(@A s�wx _"#

�j lmª@AuÒ�  _ ¿�wx _ ��(���¢£�¸¹

�0  

uâ�9�0��çs�u×"#�jßlmª-��5#ï'ç J¾�

k5��"#�jçu¾�d�(^£ h«qAlmª-[¡���£Ò

Ó9¾�k-�ò�5 ¾(òÛ\�("�  

�_"#�j(¾�k���uæ\9���5³ø± ��("�}¤

_ �(��£ /, &æ»(¾�k(A[&Ñ@(., "#�j�

67K�v-ê�  
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****\í\í\í\í�������������~�Ì���~�Ì���~�Ì���~�Ì��

-Si-O-  +  R3NH+

-Si-OH +  R3N

-Si-O-+HNR3

-Si-O-+HNR3

���

TEMED

��

��

30 60 90 120 150 180

+z+z+z+zSSSSmC�mC�mC�mC�TUTUTUTU





³"³"³"³"VWVWVWVW::::

�=¡�=¡�=¡�=¡

GXGXGXGXaIaIaIaIYYYY����

�P�P�P�P¬¬¬¬

Z[Z[Z[Z[
TEMED
DMOA

 

9+�kîP�(Ùy/Â×�Z�%&�(-$(77��0 )�(l

m�nö�${Ùy/Â×Î�(�0 ����.(ef�0 éí¾�

Ò �¦òæst}��Ì�þ-Ùy/Â×�0(²�& �6�uá/

Â×-$(�0 ë0(�¥�@��¬Ã� (TEA) TEA ÷ø�·�-Ë
�<e Ë� Î�(P�qòæ 10 – 30 mM(Ø�6�õá<uá�/
�0  

9�P(¤�� 7st�(¾�k5�n|R��  ! 77t�0â

ãø�-Ë� ¿�\(�0�ö� 97¬/P�qA0 TEMED
N,N,N’,N’-�Á×Ã7� øe Ë� T*Ò(§¦ ¿� TEA �Ì
ë0(�¥Ë�  
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####õõõõ- ��������pH3¶z{3¶z{3¶z{3¶z{

• ij@ij@ij@ij@:  4.6 x
150 mm,
Zorbax XDB-
C8; OE: 1.0
mL/min;
24 C

• O9�O9�O9�O9�:  A:
55% MeOH /
45% 0.025M
�
�Ñ�<,
pH 3.0 B: 55%
MeOH / 45%
0.05M 1-	�-
��-HCL Ñ
�<, pH 11.0

pH 3

pH 11

A

B
1

3

2

1 2

3

1����
2���
3���

0 2 4 6 8 10 2018161412

0.00

0.02

0.04

0.10

0.08

0.06

0.00

0.02

0.04

0.06

0.08

0.10

0.12

Min

\]\]\]\]aaaa

 

�P(¤�Âh¾�k( pH *rs]¥ç $�K7Q�² õ�)$-

Ùy/Â×(�0 unö(� ï�lmªü�úä��ø 9 pH h*
8 ��ç(�v/0D"�/0×(lmª s¾�k5òæ¬Ã�<A0

�-lmªO�ö �¢  
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&&&&    �ØÞ~�Ì���ØÞ~�Ì���ØÞ~�Ì���ØÞ~�Ì��

âã¿ä�âã¿ä�âã¿ä�âã¿ä� å½�å½�å½�å½�
Column

¦�z{|¦�z{|¦�z{|¦�z{|4444

ô¦�z{|ô¦�z{|ô¦�z{|ô¦�z{|4444

 

��ÛI��0(��k/0lmª $�B0i�ü½b�9/0�(/

Â×j(íZ��×� 9+�kîP�(Ùy/Â×ëë-��x�:«

�%&�(kÈ�0 9stP�q�sDò(xy�W�ò�g0(%

ð st��Ùy/Â×( C18 lmª}à�Ùy/Â×(÷C18 ª_��
ø(ÙÚ@ 9�H(ÕÖq .5� $@-hd@²�&(P� ��

(MD9Ùy/Â×� �Zé@�Ò-efçèªò ª{ª�è(ef

>(�V@�Ò  

Ùy/Â×6�-�(ªy@x���T*5- ¬Á×/Çë-Ùy/Â

×�� ¿0�s4�vwKL(�P�bqG =d¬Á×/Ç�þy

v  
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56789!:��;56789!:��;56789!:��;56789!:��;- USP �<=>?��@AB�<=>?��@AB�<=>?��@AB�<=>?��@AB

����ÑÑÑÑ: LC: Hewlett Packard�������� II 1090
�TU�TU�TU�TU: Zorbax Eclipse XDB-C18, P/N: 993967-902
��^��^��^��^: ACN : pH 6.0������������ / � � � � ��������qrYqrYqrYqrY (10:90)
qrYqrYqrYqrY: 0.2 M K2HPO4 : 0.1 M citric acid (63:37)
¦Ç¦Ç¦Ç¦Ç: 23 C; OPHvOPHvOPHvOPHv  10 µL (0.1 µg / µL); UV: 302 nm

Zorbax Eclipse
XDB-C18
(4.6 x 150 mm)
01 = 1 mL/min.

)*+
L1 ,
(3.9 x 300 mm)
01 = 2 mL/min.

1

2

1

2

Rs = 15.5

Rs = 10.8 N = 2400

N = 6800

1. æÛ (-./)

2.Þçèé

 

�Pqtlm�Fö9�ø(/0×÷C-18 lmª� $@x�(�0��
ø( «�(lm�A0)NO�-(lmª �P(lm��0����

-7��-lmªT*( ��Õ¡(lmªõ°) Ùy/Â× =D¾

�õ°)CD-ef>  
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��������������������������������������������������������

���

< 25µg��

≤ 50µL��

���

40°C��

1 – 2 mL/min.��

25 – 50 mM TEA  TEA 	
!, "#$%&'

25 mM (
), pH ≤ 3��*�

+, (k = 0.5 – 20)% B

���*�/ACN*' A � B

���

C18   C8-.�

5   3.5 µm/0�

15 (  25) x 0.46 cm.12

�����������������������	���	���	���	

 

�P¦§)xy��� -�$��(^£ ¾�k-�ò��(U,5@

²�&  
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F"bS[7F"bS[7F"bS[7F"bS[7HPLC2"acdae2"acdae2"acdae2"acdae

Ml¢£�Ml¢£�Ml¢£�Ml¢£�:
• ¤¥¦§¨
• �©�§ (TFA)
• ª©«§ (HFTBA)
• ¬¦§

Ml§£�Ml§£�Ml§£�Ml§£�:
• ¤¥��¥­®¨ (TEA)
• ¯§�°¥®¨ (TMA)
• ¯§�«¥®¨ (TBA)
• �§��¥®¨ (TEAA)
• ±²

SO3

SO3 N

R

R

R

H
+

Na+

�_��_��_��_� S����S����S����S����

Sample
N
+

N
+

O   C   R
O

H2PO4

 

È6�A0y� HPLC xy. -.$ �s4ñ÷øy� lm< 

y�lm (PIC) 9y� lm5�×y� Ë�òæ*¾�k5 y� 

Ë���stûy@(DÖ¶�stE±( 7� ûy@(DÖ6�-

C18 +�k�0 x�5(y�@�x´�Ky@(¾�k ��-"#�

jx��y�'Í��¡�åE±~(×� òæy� Ë�ªòef>

ef>ªò(]¥êw�y� Ë�(ûy@-?¥  

J�m�(y� Ë�89ç üõ¾�k( pH 7ev��x�Ýy�¶
· ef�W�Zdy�'Í�� 95B?¥çef�W�Zd�k-y

�'Í4�  

y� lm2x�i b��xyy����(~ÒÙÚ �s4ñ%�y

�'Ílm  
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={7	={7	={7	={7	��������HPLCz¤z¤z¤z¤++++{7{7{7{7

• $%&
 Ao B ^V�5Ã@a

• C o D l
³


 

�P(¤��A0y� lm �klm9�/(lmª�x��ZÍ"(

P� bÙxy�¡�æhd@Í"õ�CD Í"§�¢¤��  

9÷ø4ñç §¨)�/�ø(¾�k q/¾�k�n|("#�j0

� C - D �Hq/¾�k��y� Ë� A - B  

¾�k C- D ��¾�k  E�æ ×(²�&�Ã�CD A0y

� Ë�(¾�k A - B xyE��/�ø²�§�(Í" [CD�

�<à�CD  

k(k(k(k( 

lm 125 x 3 mm Hypersil BDS 3 µm 
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FG
FG
FG
FG 

• A 
A = 0.01 M NaH2PO4 +).001M ��×7¼  _ 
pH 4.2, B = ÃÄ 
¤¥ 

• B 
A = 0.01 M NaH2PO4 + ).001 M ��×7¼  _ 
pH 4.8, B = aÃÄ 
¤¥ 

• C 
A = 0.01 M Ã ç pH = 4.9, B = ÃÄ 
¤¥ 

• D 
A = 0.01 M NaH2PO4, pH = 4.3 
B = ÃÄ 
¤¥ 

 

>?
� �� Agilent Technologies 'a&� 12-5964-3559E  
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¾l{7	¾l{7	¾l{7	¾l{7	HPLC

¾[¾[¾[¾[����wwww:
• �X�pH
• Ú;Ø|�

• Ú;Ø¸K
��

• �X�Ë�

0

5

10

15

20

0 20 40 60

!�"�� [mM]

�
u
#
�

��

$�

%�

��

 

J÷østy� lmç È\�uúû(�y� Ë� 9y� Ë��

ûy@R(Ü¥!Wef>(�� ¿� ï��^�°�U,  

 ���_�k�(±~ç y� Ë�(?¥ôhÎ�P�q��(ef

>¾ôh [?¥6*� 50 mM 9h?¥(y� Ë�P�q5@��

(õ�[efçè ��$�[À+�(�(k\*bW  

�W��¢x(AÙÚ@�bW² $�[�v¥(C�ÁÂë0øy� 

lm(��  

y� lm(xy «¥(�í@uh��kjklm y� lm(Â@

çèÜ u0 20t0êlmª(�ê ëë�C×lmª5(y� Ë�

Ö #ï0 b���ïA
´'sµlmª0øy� lm �us�0

dy� lm(�� hx�Ø(y� Ë��Cßlmª5Ö áç  

A0�-(lmª��uá�W/Â×(U,  

y� Ë�5(ìQ(U,×Ò(�Ô� �Ø(y� Ë�¾'(·D'

��é  



 
 

 

 


��
�
��
�
��
�
��
� ;7�����<�8=;7�����<�8=;7�����<�8=;7�����<�8=

>?>?>?>? @3
�@3
�@3
�@3
�  
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9�s¸¹º»¼59�s¸¹º»¼59�s¸¹º»¼59�s¸¹º»¼5 È�È�È�È�  
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12�defstu12�defstu12�defstu12�defstu v5v5v5v5  

• �W¾�k( pH hi\ � �$-5@²�&xy(U,  
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wxwxwxwx 

• sè Hypersil ODS 4.6 x 100 mm 5 �,(lmª �£�d

79916OD-554 < SB-C18 4.6 x 150 mm 3.5 �,ª �£� 
d 863953-902  

• Ù� ÙÁÚ ÙÁ 4�&  

• �Ñ– ¬t�Ñ5(qt  

• �k B d HPLC ó5(ÃÄ  

• sß¸¹ºj(�(�/"#j pH 4.0 pH 4.7 pH 5.5  
- pH 4.0 + TEA  

• sQ�±(Eb��£( 1100 jklm�  

• sQ HPLC²���� #Ö°¥­®��£  
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»¼»¼»¼»¼ 

220) ¹*��-�Ñ  

221) dÈ(x�<�qH^£  

 

¾Û   1.0 mL/min 

%B  65% yk"#j/35% ÃÄ 

ª¬  40°C 

uxçè  �bW Jlméï�'F��  

¨�0ê  5.0 µL 

­®�  260,20  450,100 

222) Æ��üælmªÂ@±xþ 0"#y�jÂ@Xu~Ü(Â@ç

è ÐJ(Â@(eFèTÒ(§¦  

223) 9x�^£qÏ¶hs/|>(�Q ��Ï¶4�� âãéí

efçè -¾'�^  

224) 0�/¾�k�V�P(þ� u��9¨���È�O(xR#ï

� Y�0� TEA pH 4.0 ("#�j#ï   

225) 9ÖZb�(x��� u0 HPLC ó5(y#ïlmª ��0

50/50 y/ÃÄ�j#ïlmª  
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�������� 

226) J�W pH çlm(¾'�^�*  

 

 

 

227) ¾�k( pH (U,� (xyJ  

 

 

 

228) 9x�ç$ x��*U, v¾[ =  
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�8AB�������8AB�������8AB�������8AB������ 
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123�123�123�123� vçè�évçè�évçè�évçè�é  

2

\t\t\t\t,,,,zzzz wxmywxmywxmywxmy----:

• y�'Íxy(�¡
• �*ÙÚy�'Í+�k
• ¾�k( pH �*U,xy
• U,y�'Íxy(=�
• y�'Ílm×ÀC¨
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�äê~ÙK�äê~ÙK�äê~ÙK�äê~ÙK 

3

{7{7{7{7./�./�./�./�����

ZZZZ$$$$:
• ��Ú;O¾@gì¿eÀ.8

������������:
• Á#± (SCX)
• Â!± (SAX)
• Ã·) (WCX)
• d¶´)¶) (WAX)

�X��X��X��X�:
• º»�
• ®Ú;
• CZPFK

Cl

Cl

H

H

H

+

+

+

+
N H

+
N H

CH2 C

O

O

CH2 C

O

O

 

y�'Íjklm�À ��-z�y�(xy�z +�k�îP��E

±�7�(c+(hx�<g/0 [�¡-MDlm¥ä ��y�-�

y��å§�+�k�(E±tð ��y�LM��y�zÍqF87{

E±tð§� J�y�?¥Z(çI ��(ef� �ù�y�?¥(

ªò ��(efGZ  

y�'ÍèË��y��-�y��q/ �y�'ÍèË5�%[*/0

<ghx�Áü�(E-±(×� �y�'ÍèË�EM±(×�  
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�äê~$/0�äê~$/0�äê~$/0�äê~$/0 

4

{7{7{7{7././././�§=�§=�§=�§=

• 0�xyE±x�:  ß�x�*áâQ.
– Ä+9�;�
!
– ÂÄ[g�
– ÅZ[�
– ½CZ#
– 7#±
– ÆÇÈ+ÉÊÁ#
– ËÌ
– ´)#
– 123

• y�lm6�x�-­®:
– Í�Ú;,  ö:   F-, Br-, Cl-, NO2-, NO3-, HPO4-2, SO4-2, Li+,

Na+, K+, Mg+2, Ca+2, Sr+2, Ba+2

 

 

y�'Ílm�xyz�y� y�lm -��y�(s/�u( HPLC
�z 9«&��5(�0��1× � áâQ ��{�� (x

y y�'Í¾0�uv��Ý 0�ë¥ (8"-P��ò�(x�

²��ÝA0%�z0�ß±�Þ*ék|��j(x� �0�/4ñ(

C����LM7�9�j5y�² h�xy�7�À �y�<g�y

�( D�7øçxy��y�  
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�N��N��N��N�0000ß�Wß�Wß�Wß�W

SO3

������
������
������

SO3

SO3

Na
+

Na
+

Na
+SCX

CH2 C

O

O

������
������
������ Na

+

CH2 C

O

O

Na

WCX

+

+
N

Cl

������
������
������

+
N

Cl

SAX

������
������
������

WAX +
N H

+
N H

Cl

Cl

º12÷;*��º12÷;*��º12÷;*��º12÷;*�� ! ! ! !DDDDpHãäóãäóãäóãäó

����""""12÷;�V12÷;�V12÷;�V12÷;�V

####12÷;*12÷;*12÷;*12÷;*$$$$��¾��¾��¾��¾%%%%DDDDpH££££
ãäó�ãäó�ãäó�ãäó�""""÷;�V÷;�V÷;�V÷;�V

 

y�'ÍèË6�xZ 4¥  

229) .�y�'ÍèË 

230) ��y�'ÍèË 

231) .�y�'ÍèË 

232) ��y�'ÍèË 

.�y�-�y�'ÍèË7�9��( pH >U¡
ev\�(±@ =

%79��( pH >U¡
evxy7Ä ��y�-�y�'ÍèË�7

9�ô( pH U¡
evxy7Ä =% sß0.�y�-�y�'Íè

Ë ¿� 9.���y�<�y�(P�q �y�'ÍèË67Ì�

0 $�9.y�'ÍèË�(. .$(ef�. ï�HC �y�'

ÍèË( pH �í@6�+,��(ï�  

E±�7�6�[*/0<g	(hx�� hx�(%ð�eÑ@Ò \

�7O\Tñ�h( pH >U¡-Ìh(y�.¥ /0(%ð�e���

@� 5¥�ê� h�Ø 6�øZ�/+
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 pH $ìí$ìí$ìí$ìí 

6

pH|	4|	4|	4|	41111������������

OH

H

+N H

H

C

H

C

CH3

C

O

CH3

O

H

+N H

H

C 

H

C

CH3

C

O

CH3

O
H

 N 
H

C

H

C

CH3

C

O

CH3

&'(&'(&'(&'(= +1

&'(&'(&'(&'(= 0

&'(&'(&'(&'(= -1

pH = 1

pH = 6

pH = 11

pk1 = 2.29
pK2 = 9.72

 

ÙÚ¾�k(�Ð pH ��7ev+�k(±@ Dõ7ÔA��y�E-

�(±@ ��(¤�nö)E� @-$@tð(���ù¾�k( pH 
�WD�Wx�(¦±@ 9Z pH pH B� 1 ç �/1× ë� x

�Est-±~ 9�Z pHq \6�9�y�'ÍèË�xy $�9

�t pH q S¯.�y�'Í�¾�E±@ b��/4ñ�6� 9

pHd 6ç x�E(¦±~d 0 �ç ���Ð�0y�'Íx� 9

pHd 11ç ��x�¦±~d -1 �ç ��6�9.�y�'Íª�x

y  
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{7{7{7{7././././�2��2��2��2�

____�5�5�5�5

Mg2+ > Ca2+ > NH4
+ > Na+ > K+

`̀̀̀�5�5�5�5a-a-a-a-

bbbb�5�5�5�5a-a-a-a-

SO4
-2 > HPO4

-2  > Cl- > CH3COO-

====����



³a+³a+³a+³a+/7777 4444 - MNY¡
MNY¡
MNY¡
MNY¡
 HPLC 



³a³a³a³a (5mM LLLL 200 mM)
            4444    (0 to 1M)

    
Strong Anion Exchanger pH < 9
Weak Anion Exchanger pH < 6
Strong Cation Exchanger pH > 3
Weak Cation Exchanger pH > 8

))))¾¾¾¾*+*+*+*+D÷;�VDD÷;�VDD÷;�VDD÷;�VDpH££££

��������ccccÖÖÖÖ:
• $%&$%&$%&$%& pH
• ____�5
»¼�5
»¼�5
»¼�5
»¼

• ____�5
�5
�5
�5
!!!!����
 (�5���5���5���5��)

• V3÷�aV3÷�aV3÷�aV3÷�a

• $è$è$è$è
• 9�9�9�9�

 

y�'Í9y@"#¾�k5¨� �P�OªG�)¾�k( pH  +�
k-��y�(U, d)T*�Ð(¾�k pH LMuÙÚ"#� ë

0("#���  _ Ã _ wx _ Á _ MES bis-tris
PIPES BES MOPS HEPES tris 1y ì _-7Ã×� �y�6�

F��"#�<g�òæ¾�k(_ }� NaCl NaCl ë0�áâQ(x
� ªòy�.¥6õ���y�(ef  

�W¾�k pH �y�-�y�?¥7�WÙÚ@ òæ���@�7G

Z��-+�k Áü (kÈ�0  � 4.6 mm�
(ª(Î�¾Û�
1.0 mL/min «¥ y�'Ílm(U,}[¡���  
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23232323n�n�n�n��+�+�+�+{7{7{7{7././././z{z{z{z{

• PÓÚ;Á��ý��

• ��Y,����

����ÑÑÑÑ:
�TU�TU�TU�TU:    ZORBAX Bio-SAX, 6.2 x 80 mm
�����^�^�^�^:    èÇèÇèÇèÇ: 0 ���� 100% B 20 tttt
                A = 0.02 M BIS - TRIS, pH 7.0,
                B = A + 1.0 M NaCl
�á�á�á�á:        2 &'&'&'&'/tttt
¦Ç¦Ç¦Ç¦Ç:       �¦�¦�¦�¦
RSQRSQRSQRSQ:    UV - 280 nm
P�P�P�P�:       20 &'()&'()&'()&'()`̀̀̀

úúúú:           1. lgG
                2.Albumin

1

2

0 5 10 15

©ª©ª©ª©ª tttt****

 

�P(¤��0�y� HPLC xyáâQ áâQ9y�'Í HPLC (x
�^£qsß�(WQ =%�s/�Ò(áâQx��z �ï�(y�

'Íxy-�P(¤�s��¤¥ï�( �y�?¥ pH <.¥9x�
�]56W �ï�xy�÷Ê�0~½(�y�¾�k ��¨©ªò�

y�?¥  
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{7V^{7V^{7V^{7V^ -4�4�4�4�{7{7{7{7

1. F-

2. HCO3
-

3. Cl-

4. NO2
-

5. Br -

6. NO3
-

7. PO4
-3

8. SO4
-2

',ØÅÙ

������� �����
Pump

����� ���������12÷;@ �-@

Á?

Na2CO3 /0.12 .12÷;*
p.-H+ + Na+HCO3

- p.-Na+ + H2CO3

HCl /0/12
/12÷;* p.-OH- + H+Cl- p.-Cl- + H2O

1. Li+

2. Na+

3. NH4
+

4. K+

5. Ca2+

6. Mg2+

....12121212

////12121212

 

z�y�¾6�9y�'Ílm�xy \(�0��� ���¢±t¤

� 8" Êy ¶·5(Í²& �&5(M _ íî5(y�B z

�y��7�[0 UV-Vis x°°¥�­® sß0±·­®�­® ß�

P(ªG5 È67T'§G �ïy�'Í¾�k¾�h·±@( =

% ±·­®� ��y�(­®��ð�� �C�tKL 6�9y�

'Íª��>st�Wª<gj �Wª�h·±@(¾�ky�WZ�·

±@<g�·±(�� =% g���y�(­® �Wª9A0s��

LMK«  
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{7V^{7V^{7V^{7V^ - ��������

PLPLPLPL:
• e®ST( - ?,Î�Í,
Ú
;«ªK
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¢
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À
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RSQ

åæ,U

��������������������������������������������������������

UV���

 

�ty�lm�Xu�Wª<gj 9|ªy�lm5 uÙÚ���Z(

±·(y� Dõ u�­®��±�¦§ �/4ñ(­®b}�Wñ

Z  

YÀ±	\*��CÏ(s/�z��[ UV ­® ¾�k��h UV M5
(Ë� y�O�­®�(çI M5>GZ :«st+<gMé �/

�z��¥h è[ UV­®Ë�ï6�ßst��+�*  
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• �� -��
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• �
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• ���B
��

������������:
• a�� 

O

Si

O

Si

O

Si
O

O

H

H

O R

O

H

H

O R

O

 

-kjklm�\�hi(lm4ñ ß%�÷ø-klm ð8.9{ 

ñ+�k�xyò&l� 0��óø¾�k -�c(-k HPLC[+
�k(d@��¾�k Î�(+�k��/0-L× 7Â× 1×��

+�k Î�(¾�k������ÆÇ-Ã ÃÅ  

xy�¡��d@�0d×À ��x�(d@ 7�{+�k�(d@ 

7��0 9J/0�(d@ 7��/Â× ÷Êç��x��Þù+�

k(�0ð �¦��x�(MDÄ. \�(?Í��x�<ït��x

� DB0i�<��x�1ô+�k(�k(!W�MD&K¨æ(�

è �sef�¡÷ø�v² -�0�s�õFv¾J/0�xy§�s

�0(7Ä  
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½�½�½�½�HPLC

Ç�Ç�Ç�Ç�HPLC !!!! °°°°��������������������:
• ��E`B£
• A"�Ãa�� /��)���
• �Ú��(�z)«B£

����� ���+�k(d@h�¾�k

 

-k HPLC 0�xy��d@ 7��ø(²�& .5Ð��xy5B

d@(²�& ¿� -klmÉ°�klmb_�(xyø�&(ÙÚ

@ -kjklm¾0�Ö ��y(²�& J/0ª.5Ð��xy§
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C  NH2
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O
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O
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C  OR

O
NO2
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hhhh����

F, Cl

iiii~f~f~f~f

12121212
CH3

2�2�2�2�

d@ 7�(.¥w�ef>

 

9-klmª�(ef�^-�klmk� -klm+�k rt¥�
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��ÀÁ-��ÀÁ-��ÀÁ-��ÀÁ-

OCH3

jûm

NO2

kl4k' k'

C = N

C - H

Br

Br

Br

Br

0.6

1.8

2.7

5.5

3.8

6.9

o

 

�P(�Þnö-klm d@ 7���.(ÙÚ@ ÛIx�(r5�

d@ 7� [ k’ >U¡9 0.6 * 5.5 mI(¤��nö9J/0� §

�s�0(ÙÚ@ ��d@×�9x�t?�(�ø st�ètD�s

t� t  §�s�0(ÙÚ@�ubW�/0ª  
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ÂÃ�½���ÂÃ�½���ÂÃ�½���ÂÃ�½���

O

F

CH
2

O
CH2

CH3 CH3

CH=CC
l2

Baythroid 
4 À01Ä

_&FGIû��kl4

m&FG��4Ñkl4

 

�t¤�nö9J/0� §�s�0(.ùÙÚ@ ��t Baythroid (
s�0 9ÙÕ�Í(t?�ø 7s���0�klm�qP(^£¨�

Ëü@x�

¾Û 0.4 mL/min 

y/ÃÄ 

lmª C-18 3 �, 

45%y 1 min 

90% ACN at 15 min 

100% ACN at 15 min 

ñò 50 to 500 amu 

����L¨� 
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ÏG�ts�09�klm��x�÷( 9-klm��q0/0

ª�qH(^£6�×s�0xy÷  

2.1 x 250 mm /0 5 �m 

Zorbax-Sil 

A=25% ÃÂ9sëÇ5 

B=0.5% ÃÂ9Ü�Ç5 

/0ª6�xyb��ts�0  
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����B�)B�)B�)B�)����oooo:
• A�ý��

• !°����

• @� �

• �z� z!"

• �àÂ

• Ï�B��#,$¾¿

Si O Si

CH3

CH3

CH2 CH

OH

CH2 OH

Si O Si
CH3

CH3

(CH2)n C N ��m&FG��
n».

*��

Si O

H

��kl4Ço

Si O Si

CH3

CH3

(CH2)n NH2 <5-
»¼�

 

HPLC 5�0��ku}/0�st%ð \� Â@çè}/0� =D

6�¨�¤¥ï� 77 �0��  �/d@²�&�Ò(ÙÚ@ D

õ\}/0ª ���~h(�Ø ¾�k5(y�Ø�s�2/0ªÑ�

u�]R!W �Pu¨sþ� b��t%ðnö9÷ÊA0-kl

m÷østx�4ñçuA0��klmª .5uA0L×ª =d\_

�5Bd@-Ò(Ô�@ 7Â×ª(d@�. ¥ä�/0ª ¿�-�

×ªs���Ô� �¦9��klmª�(ÙÚ@��Ð ��KA0/

0ª ¿�A
A0J/0ªxy§�s�0  



Ù� HPLC 
ï�ï�ï�ï�....¥¥¥¥ 

387 

§BïO§BïO§BïO§BïO 

9

	
��	
��	
��	
��

hijhijhijhij

n-klklklkl

n-mlmlmlml

1-nolnolnolnol

pppp

qrpqrpqrpqrp

nsnsnsns

rprprprp
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-0.20

0.00

0.01

0.20

0.20

0.24

0.26

0.28

0.32

0.38

0.44

0.50

0.70

{|{|{|{| }~MNO�}~MNO�}~MNO�}~MNO�
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���������������� ��������������������
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�{|�{|�{|�{|
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:t:u
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�P�´�-klm(��#[ï�.¥ bÃ�Þ���9J/0ª�(

§¦ 9��k�(�Þ��st�
 � Snyder, Glajch, - Kirkland  (
4� Practice of HPLC Method Development �(���ÍµÊ--�ÇÊ
_�M(<Z(ï�.¥> .(��6xd¬¢ ½�v $@�v-½

$@�v 9÷ø-klm4ñ(÷ÊçuÙÚ��� �ÆÇ< 1 1  
2 - ¬Í 1 2 2 - ¬ÜÃÇ -s/.st(�� �7ÜÁÇ<Ã Ã

Å ��×¾�k$.*�R�W uÏGef>��2�klmÑ� �

¾�k¢Z�Ò@4�W²( �¦¢Z(4���ÙÚ@�-� �×[

5st¢xÍZ�Hs¢Ì.st(��¨�¸¹ ÈS¯6�A0b�¬

t¢5(.��-���¨�#� ��®*bXu(ÙÚ@  
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n-23��	3

X = �	�

T =	�

B = �

X + T + B
CH3H3 C

CH3

= 0.0= 0.32

��Å+��Å+��Å+��Å+

 

%¤�nö-klmxy�¡(@Q ¬t��¢x�7ÁÙ (0.24) ÁÙ

(0.28) -Ù (0.20) 7ÜÁÇ(.¥}¬t��jh \(ï�.¥�

0.32 b�¬t��jà�m�(.¥7ßMDð�×7ÜÁÇ?Í'F

b�b�(��j�=0ê(ef>sñ�ï�'F J×¾�kÍZ-ö

Çç ��(ï�.¥h�¾�k ����)ef�0  
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ÆÇÈÉ4ÆÇÈÉ4ÆÇÈÉ4ÆÇÈÉ4

6020 8040

.10

.20

.30

.40

.50

.60

AB

100%B

6÷±»¼�, p�à¡¶·©"a��
"a.

(C2H5)2NH/C5H12

Methyl Acetate/C5H12

CH2Cl2/C5H12

A=q:

 

�P ´'9-klm5È6�Ë¹�ø(��F�WÙÚ@ ��ï�î

6�+,ÈÙÚ�� �PÈ.*s¤ ¾�È(ø�9È(��5b�(

¢x9A0 92% -öÇ- 8% Ã ÁÅç�-�( k’ >U¡�ï�'F
¿��tlméà��Ò(x÷ È6�9¿��<GS5(�î¹*kø

.¥(��¢� 9%P�qÈ6�Ë¹sq÷62% -öÇ- 38% (7ÜÃ
Ç �� Snyder and Kirkland b4 Introduction to Modern Liquid 
Chromatography  

 



Ù� HPLC 
ï�ï�ï�ï�....¥¥¥¥ 

390 

12

JÊË=~�ÌÍ�()É4JÊË=~�ÌÍ�()É4JÊË=~�ÌÍ�()É4JÊË=~�ÌÍ�()É4

12121212

iiii~f~f~f~f

§§§§SSSS

hhhh

ggggm~·fm~·fm~·fm~·f ����

¤¤¤¤gggg¦¦¦¦����, rrrrm~·fm~·fm~·fm~·f

SSSS

««««

¬¬¬¬

¦¦¦¦

dddd¬¬¬¬

0.05 -0.25

0.0-0.3

0.0

0.1

0.2-0.3

0.3

0.3

0.2-0.6

0.4

0.4-0.6

-0.2-0.25

-0.2-0.1

-0.2

0.0

0.1

0.2

0.2

0.0-0.4

0.3

0.3-0.5

~·f�~·f�~·f�~·f�ssss tttt"a"a"a"a 50% H2O uuuuo"ao"ao"ao"a

 

sthigÈøî�st�Þ 0�xy��¥�²�&bXu(Àäï�

.¥ �P��st¤� qs�ªG±��- 50% y�-¾�k(xy
P�  
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ÈÎ)ÈÎ)ÈÎ)ÈÎ) - 'ÏÐÑ>'ÏÐÑ>'ÏÐÑ>'ÏÐÑ>

¡�©*�
"a³�FGH vwx��y)q

z>z>z>z>·z{HV�\
·z{HV�\
·z{HV�\
·z{HV�\
{|{|{|{|:
• uÉÀV±k
• Ø�}
• �y)q�

~�~�~�~�:
• Az{RV����~h

����������������:
• �$%&�Î�ô�*�"a
y=7P�

• ��56;�
CÙ

��������:
50% =uo��
• ¶·$%&
• �6&©
é��
• A�5�R��"a
• W��Ñ¡=uo
Ì�
• ¶·1 1t
¡=uo
"at

• ¶· 0.1-1%=+<�o=¶"
"a

• A�: q: �:�Î0.05%P�.

 

J/0ª_�st��klmªà�(KL ��éCD efçè�V@

�Ò -Â@çèÜB �tKLj�$/Â×�Z( D\(U,]¥¶

-+�k(îP#��5(�Øyx�C �Øyx(�Ø�C�!W(

9�ø(çè��ø(yx�Ø 6�ß !îP-�|5M5yx �Ø

yx(.÷RMD�/Â×� �¦Èu!W�yØ�7!W�s.÷MD

ð(k ¿õE ßDGZ\(U,  

Snyder and Kirkland Èøî)A0/0ªb0��( 50% y�-¾�k(4
ñ �s4ñ�\�4��� ×%��Bxdqx ×s�x��e89

x�£�A[±° ü×�sh{y4� ×q�x��� 1 } 1 ¨�4
� ��Z) 50% y�-(¾�k �¦/0ªb0(�� ���#W

( Â@çè�(¥N efçè(Ñ�¥¾(Âh Ù�[¡(4ñ �

�97{y4�(��54æs�Ø(yx �7{y4�(���ÆÇ

öÇ -øÇ6�{ 0.05 (ÃÄ4�¾7ñ*kø(�0 d)Ô�ç

è È6�A0st»(Ó�>±°(��  
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-%'N�'.�

-%'N/' �

5% 
456
95%073

Ò¡ Ò¡ Ò¡ Ò¡ 

• U%��Ç�>?@#&'û()û*°��+,��vM?

• -×ê���)$��.5% (', 95% �/0 U%�>?�É1S

���¥?
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�iwÓ���Å+�iwÓ���Å+�iwÓ���Å+�iwÓ���Å+

����éééé:
• �¥Â½i��v+,





��������:
• 2aY��3)K45�

• Y�A"]��6�

������������:
• �7� -5�À8
• a�� -5�9:

 

GPC Xlm�Xlm�Xlm�Xlm� 

0êà1lm (SEC) �Y�þ6®-Y�þ¡v( HPLC �� �s4ñ

¾÷ønOopBCnOopBCnOopBCnOopBC (GPC) -nO>?BCnO>?BCnO>?BCnO>?BC (GFC) �Ñs/ w���

0uv-bA0(¾�k  

GPC A0ã�&0ø+�k 0�xy��x��ã�& \�-x��

�¨�xy( �¦ã�&��v9��¼��(��&5 [��sß�

½d@(   

GFC A0�/0d×(
"ø+�k �u0�«&²� ¾�k�y�

@"#�j  

²�&(xy�×�x�(�� +�k�_�s�+
(w@ hw@(

 � ��<z� d)�PH(�<\��ßùí( ¸n�\��z

�í(  
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5�9:5�9:5�9:5�9::
• ;��, lí 
• «<�, �� ,
• =>?â, >£@Aý� 
• BCDE, FE, `5GH� 
• IJ H� 
• IKLM , N�ºâ�� 
• OP�, Q>RS
• TUV,�VOPWX

5�5�5�5�ÀÀÀÀ8888:
• Y

• Zó


• [

• \)

• �X£

 

GPC �s/ëN4ñ ëë0�6Ý-é¨(x�ØîÕ4ñ �s4ñ

�u0�ã�&W�Ý(QØ!W-[¡�ïuv �tuv×ã�&�d

\�Yú:�(s�x $�\09«&�x�-�Zhã&5A0 b�

9�Ý5T*��(�0 xy69yk5¨� ¾6�9��+�k-A

0ÐJ(��¨�xy  
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�iwÓ���	k&'�iwÓ���	k&'�iwÓ���	k&'�iwÓ���	k&'

• .�@ÙÊfg	ú/�q���q��0	ª;
• 1�2HýQR “(3�” �æÙÙ45 “õ”� “6” 
• Hý7	>8
• ~g�q	; �;���
• 9�q	��

Time 
[min]
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UV DAD  signal

Refractive Index 
signal

Granulate
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Ø!W 0êà1lm¾0ø��((² 0�áç�Xu(�x�-�

x� 9«&��uvëA0 GFC ¨��@x�-�Øx� s�0êà

1lmsß0øx�Ø�� 2000D (&Q �9¾6�×\0��x�(

xy  

 



.��Ñ�� (SEC) 
 ¡ ¡ ¡ ¡ 

399 

JKJKJKJK 

6

SECÅ+Å+Å+Å+

B C
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Packing
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 s�*5-(+ b�9+�k5u

})~ï(çè Y�8�ï�'F  

b�} C Ù�(x��s�(ef0ê¾'lmª �sef0ê÷ø 

yi0ê b�¸n(x�çè9 à|0ê- yi0ê�è  
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111,000

39,000
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9ef0ê-x�Ø�è(C�6�0ÐÑ�ÒîÃ  

®�x�Ø(þ��q  

233) 0�Cx�Ø(��¨�lmx� ���ø�Ñ(4�&  

234) A0®T(�ÞABstÐÑî üîÃdÐÑ�Ò  

235) ¨���(x� 6���x�Ø(x6  

 

BCk(BCk(BCk(BCk( 

--klms� lmª(¾h�
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�� �(
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"�� ï+(  

GPC < GFC A0�u�ãÙÃÎd×À(hw@0-�/0d×À(w@
0  
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"-�ï�½d@���� � THF 
¿��A0�� Â-y 9�ï�P�qO¸Â�st6�A0(�

��|  

z¤¥ï�( 7 b��7A0¤¥ï� =d9 SEC 5à�MD<x
#(�0  

uCkst��u(KL�x�$�[ÕÖ(W²(�W\(�� ¾��

n9s/.�(��56�Ð�ãÙÃÎ(+
 D�v9�ø(ï��5

ç Ü�7¨æãÙÃÎø�(+
  

b�Ckx�(û h
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 9
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���x�(��Dõ\(±*í¶¾��u =dstø�x�Ø(x�

¡(ÚR��kø (·Dlm§¦ 4]�5�C<�<x�í¶(BO

@  

 



.��Ñ�� (SEC) 
GPC �� 

403 

GPC ÌÍÌÍÌÍÌÍ 

9

GPC ­®­®­®­®

∑
∑

Area i
(Area  / M )i i

M  =n

Number average molecular weight

(Area  x M )i i∑
∑ Area i

M   =w

Weight average molecular weight

∑
∑ Area i

M   =v

(Area  x M   )i i
h 1/h

Viscosity average molecular weight

(Area  x M )i i

∑
∑

M   =z
(Area  x M  )i i

2

Z- average molecular weight

D = M   / Mw n
Polydispersity i

(Area  / Slope )i
W   =i

Area  / Slope i i
∑

Molecular weight distribution

 

�PÈ(ø�st GPC (Î���4ñ 9 GPC x�6¨�ã�&(Â×
x�Ø-x�Øx6(®� dã�&(îÕ�.¥-¾�@Â��u(=

!  

 

Ref.: Wu, Handbook on Size Exclusion Chromatography, 1997  
Marcel Dekker (Ed.), New York 
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ÄK��ÀÁÄK��ÀÁÄK��ÀÁÄK��ÀÁ

MW
Log

....���� (ml)

*F÷ø

10 104 105 106 107 108102 103

������������������
��������������

�����

100 !

500 !

1000 !

10,000 !

100,000 !

1,000,000 !

MW

)-ÒÓ
����� (!)

ÇgÔC��
*F÷ø

 

bÙÚ(lmª�_�~ö(A0Ò@ �¦LMu«R[Ò@ ¸��(

x�ØØ�[Ò@U¡ 6�×�ø(lmª�	ñF <A0��� 4

�g lmª ��q/�ø���¥(lmª  

��%²«¥F%²xy�] =d«¥.÷RU,¾�k(¤¥-¾�k

 ��(�v¥ � x�Ø�(x�2x�u Î�(­®�� UV ­®
�- RI ­®� UV ­®�u} RI ­®��Ì.(ÙÚ@  

 

 



.��Ñ�� (SEC) 
SEC xy¥ 

405 
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11

�������� GPC ������������

�����

R = 1/4 N x - 1

��

x k'
1 + k'

���sB:

XX
• Wt�c<
uvw@�

• u�x@�,y
z{|�}~�

��

• �n_`
• �M��

 

�sðu.5nö(�9 SEC 5×Òxy���u( ¿��x�Ør5

¯°d 10% ç87Aqt²�&(xy®*×Òxy u®*Y�(xy

¥ÈuCÏsqxy¥(�� 9 SEC 5 ~��7BÝ��-+�k�

è(�0¨�xy ¸n����-+�k�)*�0 b�¾�7BÝ�

s�0FÂh[xy�0 �7ÝÙÚ+
��FTòU,[ÙÚ@ 7s

�u(�ªi d)Âhªi�7õ�ª¾Û-ªòªÜ 6�A0~Ü(

lmª<×lmª�	ñFA0 ªòªÜ(Éð�Âh)ª�Ä-òÜ)

x�çè ª
"LM�m�(.¥�V9h�qûü  
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�iwÓ��ÔÕ�iwÓ��ÔÕ�iwÓ��ÔÕ�iwÓ��ÔÕ

• .ÃÄhHJKL��$  t HýÃÄ1´ÃÄ	5-
10%

• <�EF 0.5% WMW EF0.7% 
• EF1ºWMW EF0.1% 
• ¾96ÃÄ¤d:Ô��
•  ª;	%$
O.Ù<=��	%$
• KL<�dQ�6 M ä��>.�qÊfg?�
• ��7W@�6��,@Ù��9	�q
• AW�B	fgMC�� �D	MW���EFG 10%

 

�PbÃ�st¢£à1x�(�2  
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JJJJGPC9:��Ö9:��Ö9:��Ö9:��Ö

• ]�
– 0��HD 
���RT
H
1� ¨< 0.1.%

– �*�(
– ��L¨MNJK¨Æ�
– ST(
EF+Gj¨�9
– ��CR��
tEF
– WX_�(Õ.Ö¨,

• ^�
– Îh,-!`��
– Oz?,�b
HPLC ×8
– �GPC �b�Ø¶, e.g.

ISO/EN/DIN
– Ø¶-rç
ab
– CWX+�Ù
wÚ��+±Û
Ü
Ý�

– ,Þ¨°
ÛÜWd (%3�,
MW �ß, % mn@A)

 

d)èT6Ý( GPC §¦ efçè(��¥LM%� 0.1% �su39

���- �¦�m�(�� -9Ò(�|���6�®*( u�å«

(lmªª¬üA��6Ó %² GPC lmª Î�( I.D. �� 4.0 mm
¾Û 1-2 ml/min (å« �6�®*�su3 ��6�õ�lmª
�

(«¥¤¥ ­®�(×Ò¾uÔ� ��nö­®�(õV-ýÔu�

Z Y�ðt��Xu��Üçè(Ô�@ ��67 éí9sæ s


 S¯s	�¨�}~  

Y� GPC �s/ëN(h���Ø(4ñ 9	£�uA0s/Âh�V

@Zu}v0(©�¨�� ß(£��LMu�þA0 ���ëN

HPLC (£�BOst�Ñ4ñÑ� ü_� GPC  �Þx�(��4ñ
�s4ñ�Xuªòst»¼
��6�) ýþ�¸-�n�Ñ�J��

UV³H(�Ä -åx�(u36�A0�ø(ÐÑ�Ñ-þ� �ô

( ö( <�0(  
$�0���ø(X3 Xus/��©�²-'È¨��Þx�-r'�

�(<Ö  
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GHIJKGHIJKGHIJKGHIJK 
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12��12��12��12�� v567v567v567v567 

2

ST	UST	UST	UST	U VWXRVWXRVWXRVWXR:

�±_÷Ã
Hc�I89HPLC>8:

• JË)K
• lm:;�
• LMHý
• hi��
• -	

 

9�sÔ È��ªG4ñ÷ø( ¡ ü§Ux�Ö}� _��(��

(§¦  
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õª²³$»¼õª²³$»¼õª²³$»¼õª²³$»¼ 

3

×Ø×Ø×Ø×ØHPLCÙ���Ú�ÛÜÙ���Ú�ÛÜÙ���Ú�ÛÜÙ���Ú�ÛÜ

�Þ5��Þ5�

_`¾[_`¾[_`¾[_`¾[

��������������������

��������

4ñEF

��ýñ��ýñ��ýñ��ýñ ?,"(?,"(?,"(?,"(

7777ssss����7777ssss����
  HPLC HPLC Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹

 

4ñ(÷øx�t�(þ� 7sþ��Þ(5� b��C��-x�H

(4P�0(@"ju5� BÝ�t@"Fw�+�k(ÙÚ-��WÖ

4ñ uúû ��(u3�#A HPLC ��>#��x�(u3 9%

×À�¨�%²�� ø7s�x�Ë¹ Y� u 4ñ¨�EF  

 

 



c¦
sÊ 
�Þ�Þ�Þ�Þ5�5�5�5� 

411 
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ÝÞ�]o¥�ßàÝÞ�]o¥�ßàÝÞ�]o¥�ßàÝÞ�]o¥�ßà

• �v¥�v¥�v¥�v¥

• ­®(67@­®(67@­®(67@­®(67@

• yyyy����(.@(.@(.@(.@

• ÇÇÇÇããããQQQQØØØØ
• ��(�Þ��(�Þ��(�Þ��(�Þ/ ××××0000

N�z¤N�z¤N�z¤N�z¤:
• 6�6�6�6�(­®(­®(­®(­®bbbb

• 6666[[[[((((����ØØØØbbbb
• 



����²²²²�&�&�&�&?
• ����Ñ²Ñ²Ñ²Ñ²�&�&�&�&
• ����ââââ××××0000

NMz¤NMz¤NMz¤NMz¤:
• ����Ñ²Ñ²Ñ²Ñ²�&�&�&�&
• ����ââââ××××0000

�Þ5��Þ5�

 

�C²�&(�v¥  ¡�LM9¾�k56��v b�4ñ÷ø(þ

�5�Þ5�¾��Y�u(sþ ÈT*(�ÞôïZ R÷østx�

4ñ(�(¾ôï 9¸n÷ø5ÈLM��qP(¼H  

 

• ��¢x(§�-x�Ø  

• y�@<½y��.ð  

• ��¢x(�v¥–\�LM7�v9ÈbÙ�(��5  

• ­®@76¡-­®�.ð–�s²�&9 UV ����M5,��X
u ��¨�ª«  

• ��(×0  

• ��Xu÷ø�Øx�4ñ Ù��Xu�@x�4ñ  
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• Xu×s�x��|>y�'FJ  

• �ï°��  

• uA0±/ HPLC(��  
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#§ÝÞ#§ÝÞ#§ÝÞ#§ÝÞ

Ö}� _

BarbitalMW = 184.19
Allobarbital
MW = 208.21

Aprobarbital
MW = 210.23

Phenobarbital
MW = 232.23

Butabarbital
MW = 234.23

Cyclopentabarbital
MW = 234.24

Butalbital
MW = 224.25

Hexobarbital
MW = 236.26

Amobarbital
MW = 226.27

Methyl-

MW = 209.24

Phenobarbital

O N
H

O

O

H
N

O N
H

O

O

H
N

O N
H

O

O

H
N

O N
H

O

O

H
N

Na+

O N
H

O

O

H
N

O N
H

O

O

H
N

O N
H

O

O

H
N

O

O

O
H

N

O N
H

O

O

H
N

O N
H

O

O

H
N

N

Data Data 
CollectionCollection

 

��xÎm�oZstxyÖ}� _(¤� hi�PÂ'(Ö}� _

(§� [§�(pø.ð�òó \�k%�è§�(r5�òó \�

�©(x�Ø�ï°  
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áâ=~�"#t'Ï��áâ=~�"#t'Ï��áâ=~�"#t'Ï��áâ=~�"#t'Ï��?

• �¥Â½)�_/MW > 2000
• �¥z�¥

• �z�_
• `¡£/'¡£
• �z )z az`B£

• b£�¥

• cE��E

• dz«B£

• 5�9:/5�À8
• �¥Æ/�¥K�
• [e/��Reversed phase
• ��

• ��
• f]/HIC/GF/RP
• [e

• dz>?

§��Þ§��Þ5��Þ5��Þ ��������������������

 

K©ÆqP(KLFw�+�k ��(x�Ø��<�� 2000 amu á

½x�Ør5¯°d 10% �O�700êà1lmxy �¦È(��x

�Ø�� 2000 Ñó�6�A00êà1lm  

��7yvJ �¦9�j5�y� �. <.$ Ñó�6�ÙÚA0

y� <y�lm  

9x��( 7�d@�r5J \�<ñA0�klm �¦�klm�

� <����v9¾�k5 Ë¹0-k��klmª¨�xy  

x��(�{ 7��r5J �¦�r5-Ò6�A0�klm  

����� �$Ù�5@4�& �¦�(�0�klm9¾�k5ò

æ�@��Y�(4Y  

�¦Èuxy(�«&x� ��u�V[5áâQ(/@ �¦���

�XuA0 HIC ûy�0lm <�0��lm à����@�  
�klm¾�s/�0(xy�z K-lm��h(`a@   
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ÀÁ×<���>ÀÁ×<���>ÀÁ×<���>ÀÁ×<���>

� � � � >?@>?@>?@>?@:
• 
��

• g3

• ��

• hiÂ½

• �3Â½

��������������������





��������

Æ�Æ�Æ�Æ�jkjkjkjk�)��)��)��)�����ÆÆÆÆllll¬�)¬�)¬�)¬�)mmmm�g�g�g�gnnnn>?@>?@>?@>?@:
4.0 - 4.6  x 150-250 mm, 3.5 - 5 µm hi 80-120 nm+
 (½
�¥)

 

9È÷Ê¨�lmªÙÚçÈ��uw�+�k Dõ¾uÙÚlmª(�

� ª
O��u  Î�(x�lmªª
d 4.0* 4.6 mm. �¦È(
��Ø°uÙÚ?

lmª J�5����ç øWÖlm�uÙÚ�



(lmª  

�¦È�OCk�¢x > 15(Vì��ç �0 250 mmÜ(lmª÷Ê
¨�hi �¦�n|¢x(x��A0Nlmª Y� �¦Èu¨��

Ûx�Ô�çè�uA0N(lmª  

Î�P�q ÙÚ 3.5 – 5.0 �, �(
" u¨��Û HPLC xyÈ6
�ÙÚ 3.0 �, �(lmª ¿�\(xy7Ä�\*Ü¥(bW  
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��������	��������	��������	��������	 
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Jãr�äå�æçJãr�äå�æçJãr�äå�æçJãr�äå�æç

0000
• À�U��
• �\+t§
��H1�
• �\÷ø (��Uýñ)

àÐáàÐáàÐáàÐá
• BCURâ34
• ,��F

LLLL''''UUUUããããª9ª9ª9ª9

ST(ST(ST(ST(
• �äF
• ��F
• �F��

åæÖåæÖåæÖåæÖ

230 250 270 290

34 (nm)

pH 2.0

pH > 10

pH 10

�
v
C
o
F

���
lUV ���$%&pH±~�÷

 

È(x�H(( ��Â'u3 ¾�Èud[¡¸¹ºA0�ø( HPLC
��÷øst QA/QC 4ñ =d­®0ê�ø �¡÷ø¤¥x�4ñ

�¦��Vì È67u3���h��¥(¾Ø!W-7�¨�h�V

@ Vì¤¥�Ò(¤¥ï� Èu3�WÖxy( 7J �¦Xu �

j��u��� 5 mL/min (¾Ø  

ÈuxyáâQJ �¦Xu �uA0 PEEK T£( HPLC �¦È(�

�Ø°���uA0?

ª<�Oª  ��(4ñ�Xu HPLC ��
_ÖZxµ@(%[T-�0ê(­®�¾�Ï  

È��Xuh��¥(efçè0��@x� �¦Xu �u�lmªª

¬ È��Xuª¬Â�(.ù(ÙÚ@  Vì(x�XuA0ÅÍ_

����(²-5äÅ�  

­®��stu.5úû(�uKL È\�u��bXu(­®b %H

ÈLMu��u3­®��n�(.@ ��Xu�áçefçè�H(�

@x��� 7 �¦��� ÑÈ�uA0 LC/MS ÈXuZ(­®b

J È�LMA0¯°­®�<±²�­®�  
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o¥o¥o¥o¥ - è*+è*+è*+è*+

××××0000�Þ�Þ�Þ�Þ

nnnn4444��������

V4V4V4V4��������

ùúmùúmùúmùúm4444

z�z�z�z�mmmm4444

 VVVV-V�V�V�V�iiii*
 n&n&n&n&����iiii (SPE)*
 ��������-��������*
 _`_`_`_`

��������

_`_`_`_`
/�/�/�/�>>>>*
� ¡¢t£� ¡¢t£� ¡¢t£� ¡¢t£*

"�o_`"�o_`"�o_`"�o_`

?

��ýñ��ýñ��ýñ��ýñ

 

9¨���b�(��LM�r/4�¨@Õ¡ Yn|(Õ¡� ��¨

��� HPLC Â�st���/��0(:�Hã ü� Èbx���

�ÙÚòó���!"(nö  

�¦Èux�(���+0 ÑÈ�×\�v9r/��5�6�)  j

0�� 0¾�k<A0}6[u0(¾�k.¥�(��¨�½¾  V

ì(×0 9�lmªxy��u¨�(² ë0(4ñ�j- jéê-+
kéê  
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o¥è*+o¥è*+o¥è*+o¥è*+

���������	
���
��.

::::Ô`Ô`Ô`Ô`����								NONONONO:
• �������� - @
�PO	.QR�.

��:  ������	
À8DE#´}~�àÖ×.

• ��������- °SHýz	TUg.

��ýñ��ýñ��ýñ��ýñ

 

�������Õ¡û (YZu3 �¦Èu¨��Øx� u����

(�5E���Ð  

yä4ñ7×6�@��¢xß��v��¢Z5xy'F  
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o¥*+o¥*+o¥*+o¥*+- Ä�éêÄ�éêÄ�éêÄ�éê (SPE)

SPE�������
���������.

�Ã¸.:�, (LC ëè) lm $íS ��g�aÃ	f
g
.

@
�	��ná ��g�aÃ u�#z	8,.

��ýñ��ýñ��ýñ��ýñ

 

+kéê¬� ¡-jklmkø st SPE �ª>�+�k(�T�
s/4ñ�9�ª�×��0ÐJ(��-ìQxy÷ ×ìQß�ª�#

ï'ç ��9A0�Hs/��×buhi(¢xß�ª�ï�'F  

��¾6�9+kéê�ª¨�?¥ ��K×\ï�'F  
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o¥*+o¥*+o¥*+o¥*+- Ä�éêÄ�éêÄ�éêÄ�éê (SPE)

SPE opopopop:
• |�qr�½@

• ��

• |�

• ��

• \s

• ít

• À8

��ýñ��ýñ��ýñ��ýñ

 

d)A0 SPE�ª f�qP(þ�  

236) -O¸(A
#ï+kéê�ª  

237) s�ª5ò�  

238) òæÐJ��×��(��x×0#ï'ç  

239) òæ77���ï�'ux�(��²�&  

240) 5�ï���  

241) áç��A��¢x?¥  

242) ¨�x�  
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o¥*+o¥*+o¥*+o¥*+- ����-�éê�éê�éê�éê

W@¾,V
e�	����Hý	fg.
W�3$	
�ÞXY��.

��ýñ��ýñ��ýñ��ýñ

 

j-jéê�s/é¨(xy-�²��(4ñ ux�(�Qx#9È�

4�(��5 9qk5(x#Øw��\�9q/��5(�v¥ ëë

s/���y �s/������� z�& y� -d@²�&�v

9yk ½d@��&�x#9��k u�ä�uíZ�¶j òæ_6

����¶j s�u^?Õ¡xyÒ(��  
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o¥*+o¥*+o¥*+o¥*+- ëìëìëìëì- íØíØíØíØ

• Z[
@de�	s$9Ù<=�	��Z[Hý, �@<=�
Z[Hý.

• \I
@] �Ã^_�@`a\I��.

��������====$$$$

 

ëëA0ÐJ(��F½¾j0��*ÐJ(?¥ �����[¨� ½

¾b0�����<B� HPLC 4ñ(¾�k.¥ �¦�s��}~

. lméí(W� .[�¨�0ê�� 25 µL çÌ�þAéíW�  

d)?¥�� 6×¹@|0�æ��¨��c s�uÏG�uA|0�

æð� �O��©ø)�� ��¾67"�  
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o¥*+o¥*+o¥*+o¥*+- î2!î2!î2!î2! - ïðñòóôïðñòóôïðñòóôïðñòóô

----����:
• r89b-cdÙHý���.ÃÄy ���ô.
• We$EHý	fgp8,�Ãhfgh8,�Ã .

ij`aklij`aklij`aklij`akl:
• ry Hýij, _`a�rymn.

��ýñ��ýñ��ýñ��ýñ

 

«&��OëA0i�(4ñ �s4ñ�g?sthij���-�Øy

@���è 6«µ¢x��hij¨æ*yk «µ�F(Ø-}{\(

?¥ ¿¾w����(Zx  

Z«Ûß±°��×y�j��¨�Ûß ��9��qb	 Z«Ûß±

° �©ø@���A0 ¿�z�z&(?¥  

 

 



c¦
sÊ 
7777ssss����x�x�x�x� 

424 

ø�Ú�)ø�Ú�)ø�Ú�)ø�Ú�) 

16

56õ	ö�!56õ	ö�!56õ	ö�!56õ	ö�!

� � � � ������������

� � � � âkâkâkâk�u�u�u�u:
• vwxy

• zn�{�� Ú��� |�

}~Y¯�� {�

• ����z��

• ���ð�

• À8U)��

• ��>?@
• |�>?@-�«
• � OPQ

• ��

• ÔÕÖ×

7777ssss����7777ssss����
  HPLC HPLC Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹Ë¹
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0 5% * 100% ÃÄF¨� ���bÃ ÃÄ�Ø9 28% * 38% �è
b�(lmé �ï�'F uÏG(�lmª-¾�kj�Ù0�klm
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�#��#��#��#��#��#��#��#�  HPLC  HPLC  
g�g�g�g�g�g�g�g�
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4M HPLC FG
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ÅÈWÖ��(4ñ Y�ÈLM­Å HPLC .\(����-�  
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• ¾Û
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• ªÜ
• +�k*

 

sµÖZ)7s�Ë¹ ¨sþ�u%²��(.¥ �¦lméxy�Ò

�u<ñA0�ø(��¢��W[ÙÚ@ �sË¹Z )�%²[¡(

HPLC �� �¾Û-«¥  
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10 Methylphenobarbital

9 Amobarbital
8 Hexobarbital

7 Butalbital
6 Cyclopentobarbital
5 Butabarbital

4 Phenobarbital

3 Aprobarbital

2 Allobarbital

1 Barbital
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Optimization
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 �Vì(��È67uË¹[¡(¾�k¢� 9�P(¸¹�È�O�

� 25% ÃÄ�YÒ(¾�k¢Z 9�s�ÂqÙÚø�ï�.¥([¡

ÐJ(���ÁÂK¨�Ë¹ 9sß HPLC ¿��56�¹*B.¥�
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1 . 2  
5  B u t a b a r b i t a l 5 5

1 . 1
6  C y c l o p e n t o b a r b i t a l 6 6

1 . 1
7  B u t a l b i t a l 7 7

1 . 5
8  H e x o b a r b i t a l 8 9

1 . 1
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1 . 1
1 0  M e t h y l p h e n o b a r b i t a l 1 0 8
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Band
Spacing
Problems 

            Acidic Compounds

a.  Use methanol organic modif ier,
    pH  ≤ 3  phosphate buffer
b.  Add 25-50 mM
    tetrabutylammonium phosphate
c. Adjust  to k' = 0.5-20 with %
    methanol, 1 mL / min.

           Basic Compounds

a.  Use methanol organic modif ier, 
    pH  ≤ 3  phosphate buffer 
b.  add 25-50 mM hexane 
    sulfon ic acid
c. Adjust  to k' = 0.5-20 with %
    methanol, 1.0 mL / min.

[2]  
Band s pacing
   p rob lem s 

Vary co lumn tem pe rature  

Add 20 m M  T EA  
or TEA acetate 

Band s pacing problem s?. .. .     T ry another  H PLC  m etho d.

Mixture of  acid  and/or
basic com pound s 

a. endc apped SolG el  si l ica C 1 8  co lum n  (D )  
b . pH  9 -10,  10-50m M g lyc ine ,  or
    borate b uffer
c. set  a t ≤ 40� ,  c onstan t
d. ad jus t %  AC N  for  k '=  0 .5-20  

Rep eat  [2 ] , [3 ] 

a . endc apped SolG el  si l ica 
    C 1 8  or  C8  co lum n  (C )  
b . opt imize  pH  4-8, 20-50 m M  
    organic buf fer  +  20m M  TE A 
c. set  a t ≤ 40� ,  c onstan t

Cha nge bo nded-phase   fu nctiona li t y to  C N ,
or phen yl  (B )  

repe at [1c] , [2 ],  [2a ],  [3 ] , [3 a] 

[2a]  

[4 ]  

Band s pacing
   p rob lem s 

Tai l ing 
 pea ks 

[1a]  

[6a]  

[5a]  

[5 ]  

[3a]   

In i ti a l sep arat ion

a .  C 1 8  o r  C 8  c o lu m n   (A )  
b .  p H  ≤ 3 ,  2 0 -5 0 m M  p ho s p h a t e  bu f fe r  
c .  a d ju s t  %  A C N  f o r  k '=  0 .5 - 20 ;  1 . 0  m L /m i n .    

[6 ]  

Cha nge to  M eO H  o r TH F,
k ' = 0 .5-20  

[3 ]  

Band s pacing
   p rob lem s 

Band s pacing
   p rob lem s 

Band s pacing
   p rob lem s 

Band s pacing
   p rob lem s 

Band s pacing
   p rob lem s 

[1 ]  

Poorly
reta ined

basic
com pounds

[1b]  

Band
Spacing
Problems 

R e pea t  [2 ] ,  [2 a ],  [ 3 ] , [4 ] 

Band s pacing
   p rob lem s 

Band s pacing
   p rob lem s 

[5b]  

Band spacing 
problems 

Band spacing
problems 

Basic comp ounds  that
 are low -pH  sens it ive 

Vary  co lu m n  te m pe ra ture  
In cre a se  o r  de cre a se  %  o f

AC N  b y  ~5 %  (v /v)

Adapted with permission from:  J.J. Kirkland,  LC-GC, 14(1996)486 

A- Zorbax SB-C18 or SB-C8 
B- Zorbax SB-CN or SB-Phenyl 
C- Zorbax XDB-C18 or XDB-C8 
D- Zorbax XDB-C18 

¾[¾[¾[¾[

J��J��J��J��HPLC����Í=~���×Ø�����Í=~���×Ø�����Í=~���×Ø�����Í=~���×Ø���������

 

�P(¤�È()v�*÷østA0�klmx�y����(4ñ �

s¾]�9qs+�kÙu�VA0\ Èu(xR��\  
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�KÏ�KÏ�KÏ�KÏk’, N, IIIIalpha ���4���4���4���4

¾[¾[¾[¾[

��������

÷±÷±÷±÷±
k'

����ÎÎÎÎ
N

����ÎÎÎÎ
αααα

��ÁÂ��ÁÂ��ÁÂ��ÁÂ, ¤¤¤¤tttt

$è$è$è$è, ãâ�ãâ�ãâ�ãâ�, H�H�H�H�

9�9�9�9�T., n�&n�&n�&n�&, pH

 

�P(��+,È�³�t���W(®*ÈbXu(xy§¦  
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9:���×Ø9:���×Ø9:���×Ø9:���×Ø

• ()*+�,-. (/0, 1�, 23�- 4.6 x 250 mm, 5µm
– ?,Ø/
ÒÓ
– {ê¸�?,,pH ³,
�X��8

• 4
 k’ (56�)
– ��÷ø �� îÖ
– �X�-9Ó[

• 4
789
– ��
JïF
– N���
– ðg���
– CZPK

• 4
 µ (()�)
– N�
– ðg�
– pH (�µ
ñ�)

• 4
 N (,-.:;)
– �\
– R�
–  ¡�
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12�defstu12�defstu12�defstu12�defstu v5v5v5v5  

• ÷øst8"5xy9:=(x�4ñ  

• d4ñABstÐÑî  

• x�8"  
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• sè SB-C18 4.6 x 150 mm 3.5μm
"(lmª �£�d 
863953-902  

• �9:=(8"  

• 9:=�Ñ  

• �k B5d HPLC ó5(ÃÄ  

• �k A5d HPLC ó5(y  

• sQ�±(Eb��£( 1100 jklm�  

• sQ HPLC²���� #Ö°¥­®��£  
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õª²³$Ìùõª²³$Ìùõª²³$Ìùõª²³$Ìù 

÷øst4ñ6R÷�qP(
�  

 

243) 5��Cux���(�Þ  

244) 5��Cx�bXu(�Þ LOD LOQ ���B  

245) ÙÚ��  

246) ÙÚ��-÷ÊA0(lmª  

247) ÙÚ÷ÊA0(¾�k  

248) W���6Õ¡(4Y  

249) W�÷Êxy(þ�  

250) %² HPLC��  

251) ¨��Ñ�(x�  

252) ¨�4��(x�  

253) òæ��×0�¹�D(?¥U¡  

254) 0�Ñ�� 50%�Øªò<õ°íZs��Ø(�� W��¬tð

(ÐÑ�Ò  

255) ¨�Ò@U¡hi  

256) ®�­®b  

257) ®��Øx�­®b 

258) 0�C�ï�¨�®�x��r  

259) �ø(x�c*A0øs4ñ¨�ú�  

260) 7stx�c* �ø(��  

 

$�çèbW~��7¨�b��tþ� ¿�~�u¨�kC@ÝÀ(¸

¹  
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²³õª$+,²³õª$+,²³õª$+,²³õª$+, 

È(H(�u÷øst8"5�Øx�9:=(4ñ ¸6� 9:<

k -qP(þ�¨�  

261) ä*®Ë��-�Ñ  

262) ABst�Ñ(üý@Ë¹ �ú¤¥¸¹� A0qH(�0�

�  

• 1.00 mL/min 

• 10/90ÃÄ/y * 100% aÃÄ 

• �0ê 5 µL 

• ª« 40°C 

• @Ü  ��=� 250, 40  �ú 360,100 

• 8Úb�(°m 190-800 nm éö > 0.05 

 

hs�¨� s�u�st`0(�ÞS£�  

263) Ï¶st�9:=(8"  

264) ��üý@Ë¹��stq	q	q	q	x�(ÐJ^£ 9%^£q lmª

¨�Â@ %�h�¨�j0B¥¨�x�  

265) Ï¶8"®ËÈ(^£  

266) Ï¶9:=�Ñ�  

267) ¨æ Data Analysis µ­  

268) F09:=�Ñ�x�¸¹]^-®�(efçè  

269) ×efçèâã9�� ________________  

270) F0��x�¸¹]^  

271) ß Spectra È|ÙÚ 3D Plot  

272) 9 3Dµ­q§Ulm�  

273) ¨æ Spectra È|üÙÚ Isoabsorbance Plot  

274) 0yÂ�¢�¹YÐ-lm�(@Ü íå��%²lm�  

275)  ×Y�Ð(@Üâã9�� ______________________________  
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276) ��âã9C�lmé�è(xy¥  

277) âãlmé�è(xy¥ ___________________ 

 

Y� k’ > _______________________ 

 

Û¥�uJ ___________________ 

 

Y��Ä _______________________ 

 

9ÖZ%²¸¹��8ÚB¥x�4ñd methdev.m  

s�u94ñ5�x�çè �u<�dzb Dõ9 Run Time 
Checklisand 5uÙ5�Þ��  
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278) ß Method - Run Control µ­ÙÚ SequenceÈ| ��Ù Sequence 
Parameters ÙÚqP(��  
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279) ß Sequence È|ÙÚ Sequence Table ü
r�q(�� s�u��

×È(��Óg9©�¨��ÐJ(t?  

 

 

280) ß Instrument È|ÙÚ System On æ��Â@±xþ  

281) ß Run Control È|ÙÚ Start Sequence  

 

J¸¹§yçÈøst¬yÂ(ÐÑ�Òü¡�\(kC��  
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9�sÔ�È�%²x��]¨�êx ü×\8Ú94ñ5   

282) ¨æ* Data Analysis µ­  

283) ß File È|�ÙÚ Load Signal... ¹*Z�Ø�Ñ(�ÞS£üF
0 �s�ÞS£�A0oE(êx4ñ¨�ÉÊêx  

284) 9F0)�ÞS£�� ¨æ* IntegrationÈ|üÙÚ Auto 
Integrate ¨æ* Integration È|üÙÚ Integration Results sµ�

Ãêx§¦�½*Ä��� C? (Close) %µ­  

285) ­Å�sêx> �¦êx>.ñF��Ð �¿È(·À+,È�

*%²êx(4ñ  

286) �¦ êx>lG�0 File/Save/Method ×�s4ñ8ÚñF  
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ú¿ûü$ýþ�xú¿ûü$ýþ�xú¿ûü$ýþ�xú¿ûü$ýþ�x 

=�>?@"( ��òP4ñ9��5 =�(§¡ �¦9���ÞS

£57¹*(b���c=�N¨æHî�5 ��7�êx<¨æ��

hJ¹�*��c(=�ç ���(ß�ÞS£5F0b�60(=�ü

�09��5  

 

ß Calibration È|�ÙÚ Signal Details ©q Available Signals È|üÙ
Ú DAD ��=�  Èu� DAD(��� �9ÙÚ Add to Method -
Þ   
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����������¥��¥��¥��¥ 

È�OF0ü 7st�Ñ�¨�)êx ABÐÑî(7sþ�uÙÚÐ

Ñ(<�>  

ß Data Analysisrsrsrsrs  

287) 9 Calibration È|�ÙÚ Calibration Settings  

288) 9ÐÑî(LH�
r��� Class  

289) Èuß�ÞS£5A0���Þ  

290) 9�Ø|t��æ µg/mL  

291) 9 Default RT Windows �<�d 5%  

292) d��NÐÑéÙÚé� No  

293) 9 Calibration È|qÙÚ New Calibration Table…  

294) ÙÚ©�<� (Select Automatic Setup) Level 1. ÌæoE> 500 9%P
¾�ðÊ OK   

295) �ç'�ÐÑî È6�0\FÐÑ9:=(é  

296) ðÊ Compound �ü�æ Caffeine �'�ï6�ÙÚ(Pê> 9

Amt [µg/ml] �(�>d 500 Ë�*mIü×\�d�úé �¦È

.�*�úé(Ù¼ ÑÈ�9�9ÐÑî(¦Ú�x �s�x9

ÆÇm�0(q©�5  

297) �9F05B�Ø(�Ñ� ÙÚYÀ(�ÞS£ A0êx££�

(©�¨�êx  

298) 9 Calibration È|�ÙÚ Add Level <ß�9(lm��_�ÙÚ Add 
new level %ç Level 2 '� 9%��ðÊ OK   

299) �9�Øöf
r�> 9 level 2 9:=� 250 µg/mL  

300) %çF07¬t�Ñ� ÙÚ Add Level �s�ÞS£� level 3  

301) 7¬t�Ñ�(Ø� 50 µg/mL  

302) È6�9lmé�ðÊ Å.mq0Õ(ÐÑ�Ò È6�ß�sÆ

Çm�0Õ( Overview �ÙÚ Peak Details F�W�Ò(Ð�@ �

9ÐÑî���Ò¥�- Êlmª  
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Z|��¥Z|��¥Z|��¥Z|��¥ 

303) F05è�Ø(�Ñ���ÞS£ ¨æ Report È| ��¨æ

Specify Report... <ÙÚ Specify Report Calculation - Print Style �_  

304) ÙÚqH¼H  

H(R= Ä��-ÆÇ 

�� = ESTD 

�Ø×À = éPê 

��¥�= >?�� 

ÙÚlm��'  

305) 9��nö�ðÊ OK ü8Ú9È(4ñ5  

306) ß Report È|�ÙÚ Print Report <ÙÚ Identify Peaks  
calculate Results & print Report �_  

307) �¦ÈlG�s��í��×\8Ú9È(4ñ5  

308) ­ÅkC��-§¦ �¦lG��&sq¨�  
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-å�PP�<�st�^ ¿�s��x�¿À�È(�� Èu­®\

�6­6� 1£6� 9: k<[¡8"  
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56565656 - 78787878

òóòóòóòó����EF?

EF�§¡:�<x�4ñ(]^ �eF��:
�<4ñ(u3.

 

ÖZ�s�](Lu^£�ÖÖ( 7-�](�� 	£-+£ ��

� 	£-(£ �#O�EF(x�4ñ J�OÙ�<Ö-.�(4ñ

üõ7g�O�EF 0��s4ñ(<Ö9��x���-x��èO�

 ��Ð�@(^?ú�  

 

(ISO 8402:1994)  

 

tutututu –0¸¹-�§FÞ uÖZ(6[01(.ùu3¨�¹F   
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�	�	�	�	$õª$õª$õª$õª - �$�$�$�$ 

�²�²�²�²56565656  - 9999ääää

4ñEF(H(�Â�st%4ñ_�bu3(Ñ�¥-��

¥(Fö

 

²¹4ñu3®��/:�5C�(Zx-Ô�@ ¨�#4hi ÷ø-

«:5 deF:�(6Ý@ ��]¥RBO�x��Þ  

b�ABstX67Ò(4ñ�¯C�u( bÙÚ(4ñum�(Ñ�

��9®Ë��çT*6=(�Þ  

dhi:�#4(x�4ñ��stéêþ� éê�ß®Ë��5xy'

ux�(¢x -st®���5�s¢x(x�þ�  

�s�4ñ���x�4ñ9¨�EF��OAB  

9v QRv QRv QRv QR�]5x�c*u ¬�^£¨�%² �?¥4ñ éêþ

� lmª
" lmªÜ ¾Û @Ü çè-«¥B ühistC�

��67EF(�r =Du76®��¥(W² ü9ø-4ñ5AU,

��¥(=�õ*Y� 9�r4ñnö�çu�Ë�ÍüÂ'ÐJ(ÏG

£¼  

Ñ5EF�dABst��(4ñ ¸�s4ñ9÷øç�u7Ð��EF

dH(bb�(u3  
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«¬­'�R¾«¬­'�R¾«¬­'�R¾«¬­'�R¾�	�	�	�	  

56565656 - 78787878

dòóudòóudòóudòóuEFEFEFEF?

d)eF]^/<Ö/(£/x�4ñ_�bu3(Ñ�¥-��
¥.

EF4ñ(H(�Â�stFö%4ñbT*(§¦�6=

(FÞ

 

tutututu¸n�üà�òó»(§¨ \s�0�x���-4ñ(÷ø A

0���(4ñFö<Ö-x�4ñ( 7 6Ý@ ��¥ ��(EF

þ���W�i(EF�;-b�®Ë¸¹(S£  

XYQR
wxXYQR
wxXYQR
wxXYQR
wx  =�s �¦×x�4ñßst¸¹º9�*�Hs

t¸¹º <Ö(EF¾���u( ¤� ×st HPLC ¤¥ï�(4
ñ9�'ç ¤¥­®0ê efçè���(U, Dõxy(ÙÚ@Ì

d�u  

b�EFÂ�stFÞ ¸9N�db
�W4ñ(C����(U,*�

s4ñ(�i  
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56565656��²��²��²��²

7/89�:;/<:;?

:;:
• 4ñ�0*¤�x���
• O�EF(4ñ J[^£�Wç ���.@�W �

�×0�W ��?¥�W-�®&�Wçu¨�E
• <:; :
• �u4ñ�W -[�WØ� Ê4ñ(U¡

 

x�4ñ90�¤�x���-4ñ���W��u¨�EF  

 

TUyza{|QR}"tuTUyza{|QR}"tuTUyza{|QR}"tuTUyza{|QR}"tu  

stOëK(KL�  

=89)*>?@A�BC<:;  

 

st­Å*(�l�  

DEFG,)* ��H;IJIKLMNOPQR  

�BÈn  

(Eur.J.Drug Metabolism and Pharmacokinetics, 1991,16(4),249-255) 

..S�T89,U7V)��S�N'WBC:;  

 

�¦»�W(���>�94ñEF�]5eÑ@®Ëb��(U¡
 �

�Xu 4ñ¨�KEF �¦�9b��(U¡
�u¨�KEF  
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56565656 - 78787878

uEòó�

XYZ[�T\]^�

��  + 
	£-(£

x�4ñ

��(Ð¡@

êêêê89:89:89:89:�������� ·¸·¸·¸·¸8;8;8;8; 

<<<<ÈØÈØÈØÈØ====

 

~��(~��(~��(~��( 9¨�¤�x��� 9ø¡-s�(çèè~��uEF �

����9÷øst]^5è-§yç�#9(£bó����¨�EF  

efm��efm��efm��efm�� E�Vì(£(�����ëë9ï	��8÷ø'F �]

Rn9Y�(®Ë�füà� :�<��¨�QØ®Ë 9÷ø]^�]

5deFQØ øR)_`abcd (life cycle concept) ×�s�õ0�E

F(vn EF(Ö �õ�§�¹F÷ø��(Z¦-Yú«:��(-

�®Ë   

������������ öA��öA��öA��öA��øù@Aøù@Aøù@Aøù@A��������úúúúUUUUPPPPÓÓÓÓ××××8888 ¢�¢�¢�¢�××××8GH_`8GH_`8GH_`8GH_`ööööIIII  

XYQRXYQRXYQRXYQR 9¨�¤�x���-�W4ñ����LM¨�EF   

XY��XY��XY��XY�� 9¨�¤�x���-A05èLM ��¨�Ð�@®Ë .

5�si-si�è(rs  
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 �ø(x�H( �Ý�Rx�uv(Np·O���ø
qP�s�xdx�4ñEFA0(·O:

ISO/IEC Guide 25
ICH

U.S. EPA
U.S. FDA

USP
cGMP

 

ISO/IEC �Ñ EN 45000�H(·O 25 ��sp EF4ñ  

ICH x�þ�EF �c-z_ °
� (1996) 

U.S. EPA d@�e -w�/� (RCRA) �;W�(4ñ÷ø-4ñEF
·O (Guidance for method development and method validation for the Resource 
Conservation and Recovery Act (RCRA) Programme, Washington, D.C. 

(1995)) 

U.S. FDA �z§G·G lm4ñEF÷�Technical review guide: Validation 
of chromatographic methods ) 

��0������0������0������0���� (Center for Drug Evaluation and Research (CDER), Rockville, 
MD.,USA (1993)) 

USP ��p 1225 nu4ñEF ���Î 23 �¸Õ4 18 (Validation of 
compendial methods, United States Pharmacopoeia, National Formulary 18, 
Rockville, MD., USA, The United States Pharmacopoeia Convention, Inc., pp. 
1982-1984 (1995)) 
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����������������–����KKKK  

n� �äån� �äån� �äån� �äå - ====����

ICH ��nc0�&Ï��z�F	�(

�s	�(×F©�� °�-��(`¸ �C·O¨�ª
G-�+.
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    :::: - >?>?>?>?

GLP (Good Laboratory Practice) >?@AB@C
GMP (Good Manufacturing Practice) >?-D@C
cGMP current Good Manufacturing PracticeìE>?-D@C
ISO (International Organization for Standardization) 9000 series are well known quality standards
FG�é��H 9000IJ�KLD�f�é

USP US Pharmacopoeia Validation of compendial methods (23) 1982-1984MF�
´¶·¸8;
23

UKAS United Kingdom Accreditation ServiceNFáNOPQ
IEC (International Electrotechnical Commission)FG'RST
ICH (International Conference on Harmonization) validation of analytical procedures: definitions
and terminology  1996FGSUV�T pq·¸8; NWPXY

EURACHEM/WELAC (Western European laboratory Accreditation ConferenceZ[@ABáNV
�T
LGC Laboratory of the Government Chemist \]���@AB
CITAC Co-operational on International Traceability in Analytical Chemistrypq��FG^_�
`�H

 

GLP XXXXuuuu  

• �&÷ø(½fg� hi   

• ��÷ø  

• ��²��÷ø   

• �&!W   

• �����(®Ë  

 

GLP ����XXXXuuuu  

• ×Àhi 

• e�T89fghi 

• 0�+Ý��(²�®Ë 
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GLP - ISO 9000 

GLP u3(H(�eF� (� -cv�¸(NpW¥  

 

GLP  ��(u3�f�-âãhi0�c¥�uT*�6(�& ��

-²��(�@  

 

ISO 9000� QØT¡����A0(�Ñ  

ISO 9000 _���@ 60��/:� �#)*:� ��W�Ý-#

!Ý  

 

P����P����P����P�����M�[�M�[�M�[�M�[  

 

ISO/IEC ·O 25 � ÐÑ-®Ë¸¹º7Ä(�0u3  

EN45001 ���Ñýå ISO 25(u3  ®Ë¸¹º¦(�Ñ  

 

NAMAS MIO 	��Ñ UKýå ISO 25(u3   

���]�Ñ ÐÑ-®Ë7Ä(�0�Ñ  
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AAAA/BBBBåååå/����CCCC/56565656/D5D5D5D5

Qualification ��Ø= :  
I��qñOzÙD
klzäëìÆõ
@
A. (DQ,IQ,OQ,PQ)qm- þ�- ûl- 
g�Sè

Calibration aé :  �R�
�8|üÞ
�ýûlËg T�"(þ�


T��+�¶�b�ù�
��.
Testing Åb :  ��
�� Û�+Æõ@A
��

Validation 8; :  öI�����+��c¦���g��+��c¦
¨°
O	
Verification ê8 :  ,S�+@A:I��gR�
¨°

 

EF-®Ë��s�£   

 

��������(�c�9st��� ;r(�� 6[§¦-¸n§¦(r

5   

  

tutututu���§FÞÂ�6=¥h(Fö Föst.�(4ñ6�6ÝR

«:'r/:� \���6�(N]-QØu3(  

(U.S: FDA, EF(¦O Rockville, MD., USA, �&§¡-hi5ä (CDER) 
(May 1987)) 
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��������²{²{²{²{ …… 

 !"# !"# !"# !"#:  

j�fk!lm�%89,no�:;  

��st��(>?�;��¸i@(4ñ  

 

e��Se��Se��Se��S  

• ��4ñ(�0 H(-U¡  

• ��@7��-6[\(�Ñ  

• ­¹-<ÖkC(@7.Õ  

• ��]F(!" ��Ñ-Ë�  

• ÷ø4ñ  

• W�4ñS£ uð   

• W�EF4Y  

• ��EF¸¹  

• ¨�6EF¸¹  

• �¦XuFð4ñ��-/<6[\(�Ñ  

• ÖZ �(
� H� EF  

• dÖZ0�¤�x�4ñF÷ø SOPs  

• ��KEF(�Ñ  

• d)A4ñ9¤�x�5�0 ����Ð�@®Ë-/<x�QØ
!W (AQC) ­Å(¥�-�E  

• 9EF��5�WEF¸¹-��  

 

LM�Ò(�Whsþ(S£ ���g��F(A0  
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õªõªõªõª�	�	�	�	$$$$��������* 

�²�²�²�²56565656����EFEFEFEF

• D�c¦
¶, 

+÷�
• D�F��w+�æ�b
• �Iqñ+c¦56�	
��F�R�
• �I34��g� ö �b��+¸K
• sÊ+¾[c¦ �Ú
• c¦�I �b�w
• >öIý�öI
8+ûl��
• D�öI��
• _`ÆöI��
• _`�º
úº �º öI��
• >²�`!`��sÊSOPs
• D�töI
�b
• D�!`��t§
��Ø¶FT¸+/U��3��ý(AQC)Ì¯+
�Ö

• �öIÛÜ/�ýöI��+@A

 

d)èTddÑ�(§¦ LMúûb�(WØ ��ê�þ� ��W

Ö lmxy ­®-�Þ§¡ uA0kø(×Qòæu®�(¢x ÷

A
b0(þ�LMO\�](EF�] x�4ñ(�i@�70¸¹º

hiFFö b�(EF¸¹0��W�C4ñEF(u3-§G ü�r

9��5  

�ú Interpharm Press, Inc.  "Validation and Qualification in Analytical 
Laboratories" x�¸¹º(EF-@]E6 Ludwig Huber, 1998 
ISBN:1-57491-080-9 
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Æ¿õª$�$Æ¿õª$�$Æ¿õª$�$Æ¿õª$�$ 

DDDDN�²�N�²�N�²�N�²�GHGHGHGH((((9999����

4444ññññHHHH((((£¤��£¤��£¤��£¤��:

• �@®Ë
• ìQ�Ø�Ø®Ë
• �¢x�Ø
• ìQ�Ø!W(db
• �¢x-�"Ø¢x(�Øx�
• �Ø¢x�@
• �Ø¢x�Ø
• ��5u®�¢x/@&Q-GvìQ(�Ø®Ë
• ��5u®�¢x-GvìQ(Ù�Zx(�Ø®Ë

 

d)�4ñstö�(òPLM��4ñ(H(-U¡  

stö�(�c�[U,qsþ��@7��-6[\(�Ñ  

 

��d��a��
`a����d��a��
`a����d��a��
`a����d��a��
`a��  

• ux�òó  

• ×0�òó  

• 6"�òó@7  

• uA0òó�z  

• 4ñ(H(�òó  

• 4ñ(UV�òó  

ux�òó§¨-[?¥�*-[×0�òó  
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�Ü+,�Ü+,�Ü+,�Ü+, 

¸¹Ý�²�Óñ�q¸¹Ý�²�Óñ�q¸¹Ý�²�Óñ�q¸¹Ý�²�Óñ�q ?

¨̈̈̈åååå����¢¢¢¢x%&x%&x%&x%&§?,|�
�§?,|�
�§?,|�
�§?,|�
�����
• ö�D�tT[g��ÙD
 �CF/��F
• ö�D�@A�bD
 bD�
• ö�D���÷ø�ÙD
 *F
• ST	��OzÐ{ ST	
• ��bD
	�-�,+��� ��i	+kli	
• �	x
���?,·c¦�@A
bD�ö� tEF
• �x����?,·c¦�@A
bD�ö� DEF
• �?,	xqñ�·c¦të@A
bD�ö�
• U	x��øùtë@A
bD�ö� ø�bD�
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©©©©56565656��q��q��q��q  -�²��²��²��²�GHGHGHGH

Major
Compounds
Qantitative

Major
Compounds and

Traces-
Quantitative

Traces
Qualitative

Traces
Quantitative

Specifity yes yes yes yes

Linearity yes yes no yes

Accuracy yes yes no yes

Precision yes yes no yes

Range yes yes no no

Minimum
detection limit

no no yes no

Minimum
quantitation limit

no yes no yes

Ruggedness/
Robustness

yes yes no yes
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´́́́����õªõªõªõª– ����������	��	��	��	 

f4g�%�#hij��klmf4g�%�#hij��klmf4g�%�#hij��klmf4g�%�#hij��klm

Analytical
Parameter

Sample
Preparation (1)

Chromatographic
System Components

(2)

Chromatographic
Conditions (3)

Precision
of the system

! Yes !

Precision
of the method

Yes Yes *

Accuracy Yes * Yes

LOD Yes * *

LOQ Yes * *

Specifity Yes * Yes

Range Yes * Yes

Linearity Yes * Yes

Ruggedness Yes * Yes

Analytical
Parameter

Sample
Preparation (1)

Chromatographic
System Components

(2)

Chromatographic
Conditions (3)

Precision
of the system

! Yes !

Precision
of the method

Yes Yes *

Accuracy Yes * Yes

LOD Yes * *

LOQ Yes * *

Specifity Yes * Yes

Range Yes * Yes

Linearity Yes * Yes

Ruggedness Yes * Yes

 

��Ð�@®Ë(s�x  

 * ¾�Xu �w��.ù®Ë(@Q 

 

309) ���Wéê��-^£  

310) ���W­®�¾�Ï(±*í¶ ­®�¥� ©�¨��  

311) ��lmª O¸ 
"±*í¶ ¾Û…   
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I�I�I�I�????JJJJ-ÄÄÄÄKKKKäåäåäåäå

• ��YZ��YZ��YZ��YZuuuu3333----����u¹u¹u¹u¹5�5�5�5�ÑÑÑÑ:
• `a@

• Ñ�¥

• ��¥

• Ò@
• Y�­®Ø (MDL)
• Y��Ødb  (MQL)
• �ØU¡
• e0@/eÑ@
• Ô�@

 

��a{����
�[��a{����
�[��a{����
�[��a{����
�[  

LM��htXu��(6[\(db–{4ñ(H(-UV�C  

������������ ����èèèè����5ö5ö5ö5öIùµU�c¦IùµU�c¦IùµU�c¦IùµU�c¦ssssÊùµÊùµÊùµÊùµ ������������ìc¦t¨°
ìc¦t¨°
ìc¦t¨°
ìc¦t¨°
����x	x	x	x	���� }}}}����û¨û¨û¨û¨

Øc¦_`Øc¦_`Øc¦_`Øc¦_`�����U�U�U�UPPPPÓÓÓÓ UUUUeeee����P	P	P	P	��������  

 

! öAöAöAöAPPPPÓ²Ó²Ó²Ó²				���������GH�GH�GH�GHDDDD



����c¦c¦c¦c¦����OzOzOzOzØØØØ¶ç�
?,¨°¶ç�
?,¨°¶ç�
?,¨°¶ç�
?,¨° ! 
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õªõªõªõª�	�	�	�	-+,+,+,+, 

#hno���#hno���#hno���#hno���

• ´µG/ ¶·G (1,2)
•  XG  (1,2)
•  �(678 (LoD) (1,2)
•  �+Q8  (LoQ) (1,2)
•  ./ (1,2)
• e¸- (1,2)
•  ,¹-  (1,2)

–  ���Repeatability (1)
–  �F���Intermediate Precision (1)
–  ���Reproducibility (3)

•  º�GRobustness (2,3)
•  º»GRuggedness (2)

1)¼½W ICH
2)¼½WUSP
3)¼½WICH o ¾Cw¿
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ú�ú�ú�ú��!�!�!�! – õª�ô$õª�ô$õª�ô$õª�ô$



����""""MMMM 

ZI ZI ZI ZI @@@@ - �²?�²?�²?�²?JJJJ

• ¹¹¹¹F<F<F<F<ÖÖÖÖN]N]N]N]  - uuuuÖÖÖÖ    �����4�4�4�4ñ(uñ(uñ(uñ(u3333 :
• ¹¹¹¹FFFF!"!"!"!"�]�]�]�] (e.g. ��-Ë�)

• ¹¹¹¹FFFFb�÷ø(xyb�÷ø(xyb�÷ø(xyb�÷ø(xy4444ññññ�������� LLLLuuuu^̂̂̂££££ :
– ).
F3
– ��ýñ�	 - IStd (ú�) or EStd (��)

 

b0<Ö�JèvÈ4ñ(@7�Ñ  

p�  

�¦4ñ�V@6[\(�Ñ� % RSD ≤  1.0  

¿�©�¨��6Â�(¨��V@d % RSD ≤  1.5 �s<Ö��7A
0  

• d)÷øst�Øx�4ñ  �ú�Ñ-b�6[(�0²�&B

úUFö[�]�2x�u(  
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####�Ý�Ý�Ý�Ý!	!	!	!	$wx$wx$wx$wx 

lmä4lmä4lmä4lmä4- �àä4�àä4�àä4�àä4

• ISO/ICE ¥¦ 33
–  �c��(RM)
–  ÎáN�c�� (CRM)

• NIST (National  Institute of Standard
and Technology)

–  �é�c��  (SRM)
–  dQ�c��   (ERM)
–  óQ�c�� (IRM)

• IUPAC (Analytical Chemistry Section)
–  ey�é  (áN)
–  e��é   (A; )
–  R`�é   (f{g-: )

Bureau Communautaire de Reference
(BCR)
United States EPA
Japan NIMC national Institute of
Materials and  Chemical Research
CITI Japanese Chemicals Inspection
and testing Institute
LGC Laboratory of the Government
Chemist

 

�ú&Q2x�u =du0¡�FÐÑ�� �ú&Q(Ñ�¥w�ùx

�4ñ(Ñ�¥ b�\9!W¼H(¹F-Õ¡���Gc  

b��ú&Q(Õ¡-�WS£�2x�u(  

• �d�[ � NIST/BCR ��  

• ���[  Ô�*(7s�Ñ O¸0kÈ>B(4ñ��%�Ñ  

•  ��[  $A0gWÖ Ô�*(7s/77�Ñ <0kÈ>B( 
4ñ��%�Ñ  
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õª²³õª²³õª²³õª²³ – æ^��æ^��æ^��æ^�� 

�²½i�²½i�²½i�²½i- �²�²�²�²56565656

• 0®Ë0®Ë0®Ë0®Ë4444�&�&�&�& ��������b���(b���(b���(b���(����u¢Zu¢Zu¢Zu¢Z ÷ø-÷ø-÷ø-÷ø-%%%%²x²x²x²x

yyyy4444ññññ
• uFö��5�C²�&T*�Ò(xy .
• u§¡�C²�&(�5E ®�> �C>}~

qr:  s�tu89��'vw,�x!

 

�;5(�sþ��5�÷øst4ñü¨�%²  

9�sþ�;5 b�C����J¹Fü)v\ x�(U,   

 �F(A0�J¨�¹F  
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õª²³õª²³õª²³õª²³ – ÖMÖMÖMÖM 

�²½i�²½i�²½i�²½i - �²�²�²�²56565656

• ý�¾[c¦
ý�¾[c¦
ý�¾[c¦
ý�¾[c¦




8888 :
• ¨Ø����	
tC
�w_
`��.

• 	¨����c¦
�ð�w

�� 

Ö�§¨ 
©ª 

��W� 

�>

�  

    EF
 

rst4ñ(S£ü½þ£ stÒ(S£�JÂ�Ö (@" ��[¡

A0gb%&(  

uö�b�(�zz_  

­¹st4ñS£��0(1O�×%S£½��Hstx�c* ¡6�

AÞb#P(4ñ-�R¨�¸¹  

�s4ñ(\$R)v�sS£5�Ñt�ð  
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õªõªõªõª�	���	���	���	�� 

�²�²�²�²56EF56EF56EF56EF -�²�²�²�²56L56L56L56LÍÍÍÍMNOPMNOPMNOPMNOP

• D�c¦
¶, 

+÷�
• D�F��w+�æ�b
• �Iqñ 
��F�RF
• �I34��g� ö ��+¸K
• sÊ+¾[c¦ �Ú
• c¦�I �b�w
• ý�c¦
8  (�b�w )
• >öIý�öI
8Uûl��
• D�öI��
• _`ÆöI��
• _`�º
úº �º öI��
• >²�`!`��sÊSOPs
• D�töI
�b
• D�!`��t§
��Ø¶FT¸+/U��3��ý(AQC)Ì¯+
�Ö

• �öIÛÜ/�ýöI��+@A

 

�sþ-÷ø4ñ�C ¦§�q  

 

 



õ� c¦öI÷� 
ÙÚ@ÙÚ@ÙÚ@ÙÚ@/`a`a`a`a@@@@ 

477 

������������/$%$%$%$%���� 

������������/������������
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KKKK&&&& - ������������/$%$%$%$%���� 

KLMKLMKLMKLM/QRQRQRQRMMMM

 `a@ ÙÚ@ :
• 9��±²&Qç�7Ä®��x�&
• Î�P�q��ìQ Gv& ��×0BB.
• (ICH Q2A, CPMP/ICH/381/95)

 

¡¢;¡¢;¡¢;¡¢; 6�cdx�4ñ6��x�®&-®Ë��589([¡&Q
¤�%í� xv:& (7Ä ßÒ@-Ñ�¥(­Å6�úp'st

�C=!  ¿�d)eF%4ñ6��xxv:& Xu xv)(��

-xv:&¨�hi  
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KLMKLMKLMKLM/QRQRQRQRMMMM

•  ICH
– �CF :  ¢���,-ÕØP�����C�¶
c¦
– ��F:¢���,-V�����C�¶
c¦.

•  USP
– ��F: ����F
c¦�v���)./ôC� �++ï�
��!bDT�����
�¨.

 

 

DE;DE;DE;DE; ¡¢;¡¢;¡¢;¡¢;  
DE;DE;DE;DE;-¡¢;¡¢;¡¢;¡¢;qtz_ëë'ÍA0 ¿�¡¢;¡¢;¡¢;¡¢;�´|> rs�®

²�&�,�(4ñ   

DE;DE;DE;DE;�´ st²�&�,�(4ñ ¿��t²�&67<�67�

�x �¦[,�6�-[¡,��x÷ �t4ñ���ÙÚ@(  

=d���°(4ñ� s/�®&�,� b�ÙÚ@sËëëÌd�

Ð  

USP `45×DE;DE;DE;DE;�cd J��×0589±²&ç x�4ñ�Ñ

�®�rs�®&(7Ä �t±²&67��Z�0 %í� -�C(

<67( Gv:& jklm(ÙÚ@F��lmª(ÙÚ lm^£

�¾�kZx ª« -­®�@ÜB(ÙÚ ú�x�4ñ���ÙÚ

@ �x�}~��ìQ��-N��ìQ��(x�§¦  
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������������/$%$%$%$%���� 

pq�pq�pq�pq�/rs�rs�rs�rs�

��:

• �
�%:  ��1�%&��
.

• ���g :  �v������%���������ijK
�����.

• 3� (��,����  : � ¡¢ ijK����4���
� .

 

��������°4°4°4°4ñ6ñ6ñ6ñ6��E��E��E��EÙÚ@ÙÚ@ÙÚ@ÙÚ@  

 Karnes* A
stddn|(®ËlmÙÚ@(4ñ� «&×0à�,
�  

st�Ò(¸ÓO¹�96�(�®&�éefçèµ­5­®�øF�(

�â�� øs�g¾A
77t4ñ ­ÅÐÑ�Ò���4�y ð  
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YZYZYZYZ'''' 
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YZYZYZYZ''''- ¿¿¿¿(((( 

 
�
�
�
�SSSS

• rsx�þ�(­®b�´6�­®'��5(YZ�Ø
¿zMCk[�Å>.

• Î�(�>�[õVyÂ(¬¼Ø.
• A
A0�ø(<Ö¨�­® 9ÝÀLoDÕ¨�­® .

�d÷  (S/N)

S/N = ð+ñ»ð+ñ»ð+ñ»ð+ñ»

N (RMS)*

*)

N (RMS) ¢òóòôõL¢òóòôõL¢òóòôõL¢òóòôõL
1/5

 

qr  

��y,zK{{Z[ LoD  

��y,|}"�%��y,zK~� JS LoD YZ[  
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¿�¿�¿�¿�)')')')' 

����������������  (LoQ)

 

9�Ødb�q§¦��6=)  

�Ødb�9�s¨�Øq6�èTlméPê Bi{�Ø �� 6Ý

(§¦ [éh�dõV×Ò( 10 20 ¼  
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¿�¿�¿�¿�)')')')' – ¿¿¿¿(((( 

• £#�%�����¤���¤���¤���¤�z,#¥¦�{|����§¨
©��������ªR��.

• ��¤���¤���¤���¤�zWij>«K�����ªn����
 ¬�
­�0��§/4�pO&��%.

����������������
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KKKK&&&&- �������� 


M
M
M
M

stx�þ�(Ò@Ò@Ò@Ò@�bT*(§¦{��5�®²�&?
¥ �Ø Z}¤C� 9s�(U¡
 (7Ä.

 

�ï�#4:�(­¹4ñ�×�×���C²�&?¥(�j x��Ñ

�j 5¢x(,�>-ß��(éê& ø�(�j (,�>¨�}

~ 7gb0��LMkø b#�Ñ�j(?¥�D{�®���j(?

¥kø ¸n���5�®&(?¥ü½-6�(s� ¤����j(

£�¤£�¤£�¤£�¤���Ñ(sh 9%P�q 9s�(U¡
ABst�Ñ�-

�®�(,�>Z}¤kÈC��2x�u( �s��÷ø�x���

£�¤£�¤£�¤£�¤
];];];];    

 

�jLM|>#W  

 

9#4Zx589(�®&Ò@ �skø�#4Ø(�â å�5 ¸ú

û*�®&(�â å� ¨þòæ�®&(Ø¨�®� �s���â 

å�(4�&���s�R¨�Õ¡ ®�íZ�j(,�>  
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hstbhi 2(Ò@U¡w���x���(@Q�#\9#45( 

7 ¤� /²�-w¸�9ß 0 * 150% 6�(§¦U¡
¯°u�It
ð  �W�� ìQ-xv:&9bA
(N]b¥
¯°u�� 0 *
150% Ò@  
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�ÆO�ÆO�ÆO�ÆO/ÄÆOÄÆOÄÆOÄÆO/ÄÅOÄÅOÄÅOÄÅO 

tu3tu3tu3tu3 - vu3vu3vu3vu3 (wxwxwxwx) -vy3vy3vy3vy3

��@���������������� Accuracy* ��	�\�����.

������������ Trueness (��������)* ����B�0���\	�\�

����.

“��	
��”
�
�������
���������

�.

������������ Precision* �	��#��0������_   .

* EURACHEM  Guide “The fitness for Purpose of Analytic Methods” Edition 1.0 - 1998

 

st4ñ§¦(¥¦	¥¦	¥¦	¥¦	<§¨§¨§¨§¨-§¦(¥+	¥+	¥+	¥+	(U,[¦	[¦	[¦	[¦	 Ñ�¥îÃ

§¦{�>ÝÀ(]¥  

[¦	[¦	[¦	[¦	�st§¦(@Q \_��Ô-��¥(Zx JA0*s¢§

¦ç (ISO 5725 < ISO 3534 )  

 

¥¦	¥¦	¥¦	¥¦	�îÃs�¢§¦(Â×>{6[\(�ú>�èÝÀ(]¥  

§¨§¨§¨§¨�st4ñ(��;r  

¥¦	¥¦	¥¦	¥¦	-¥+	¥+	¥+	¥+	(¸n®�  

• 0�C�ú&Q �Ñ  4ñ¨�®�T*(Â×§¦¨�}~ 

•  ¥+	¥+	¥+	¥+	(®��s¢Â×§¦( RSD 
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b©�[b©�[b©�[b©�[  

st¡Ñ(P��×�n���(�ú&Qòæ*��×05¨�®�  

  

�¦9¸¹ºà�60(h@7Ô�(�ú&Q 6�A0q/ Èk>

B (4ñ øs��¨�§¦(} ®�[��¥ �r  
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ÄÅOÄÅOÄÅOÄÅO 

C6�C6�C6�C6�

�;MNÀÁ�,¹-�ÂWÃ��ÄÅkÆÇ�È��oÉÊE�ËÌ
� �>T7+%ÍÎ��ÏÐ- MÑ- .

,¹-Ò�;�Ó,¹-Ò�;�Ó,¹-Ò�;�Ó,¹-Ò�;�Ó:
– ���
– �F���
– ���

ÔÕ�Ö×ØÙG��7�,¹-ÔÕ�Ö×ØÙG��7�,¹-ÔÕ�Ö×ØÙG��7�,¹-ÔÕ�Ö×ØÙG��7�,¹- .

¾9 zACHÚ�Û Ü�ÝÞ5���v����bc7� .

 

`ª;`ª;`ª;`ª; 9st¸¹º$st¬�c*A0sQ��9k N(çèè~

¨�x�T*(§¦   

ICH u39 100% ®ËH�?¥�V 6� <9 ����è ¬t?¥/
¬��V ¨� 9��V¸¹T*( % RSD   

  

«¬¥+	«¬¥+	«¬¥+	«¬¥+	 Intermediate precision (ICH) st®Ë�](Ü[W�@ �ø

(x�c*/0�ø(lmª<Ë�9øs¸¹º9±t&[�
ÖZ4ñ
(®Ë  

LMÂ� % RSD  

­®;­®;­®;­®; (ICH) (�c�A0øs4ñ9�ø(¸¹º�¨�¸¹T*(��
¥  ­¹�s4ñ9�ø¸¹º(��P�  

LMÂ� % RSD  
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qr  

��/0�������,������������"�6� ��,~� ��/0,�

��X���"����/0"�N�,��89 J�" LC �����
zK���,��~�  

���,������������X���"���N��Tw��J��H��,��

J�" LCBG� ����,zK~� ���(��?�� �¡,�

�¢BC�N S£�G¤�?��¥ w �¦�BC�N A����

,§�BC�¡
� �¨��§©�§0,���  
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vy3vy3vy3vy3  (zzzz)

#$�%���¨©�®®h�¯° ±�¯° 4#²³�
��´µ²
)*¶.

– ßàGßàGßàGßàG
WáâÎÎ�¡ã�Ç�äåÄÅk7��@A�Â,¹-WáâÎÎ�¡ã�Ç�äåÄÅk7��@A�Â,¹-WáâÎÎ�¡ã�Ç�äåÄÅk7��@A�Â,¹-WáâÎÎ�¡ã�Ç�äåÄÅk7��@A�Â,¹-.

– oÎ,¹-oÎ,¹-oÎ,¹-oÎ,¹-
WCÇæyWCÇæyWCÇæyWCÇæy CÇMNÞåçCÇMNÞåçCÇMNÞåçCÇMNÞåç CÇèéêÄÅk�ÂëìíÍÎCÇèéêÄÅk�ÂëìíÍÎCÇèéêÄÅk�ÂëìíÍÎCÇèéêÄÅk�ÂëìíÍÎ
�îï�îï�îï�îï.

– ðñGðñGðñGðñG
�ÂWëìíÍÎ�ÂWëìíÍÎ�ÂWëìíÍÎ�ÂWëìíÍÎ òåóôòåóôòåóôòåóô õõ�)JK�öe_õõ�)JK�öe_õõ�)JK�öe_õõ�)JK�öe_ �,¹-�,¹-�,¹-�,¹-
÷�)CÇøùJK�úû÷�)CÇøùJK�úû÷�)CÇøùJK�úû÷�)CÇøùJK�úû
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****0�0�0�0� 

TTTT=M=M=M=M

stx�4ñ(eeee0@0@0@0@�îÃ9-ë(A0P�q �\�
�¿��G�W4ñ�� U,§¦(Ø¥-6Ý@(´Ã.

USP ×eeee0@0@0@0@�cd9�ø^£q ¸¹º{¸¹º�è

x�c*{x�c*�èT*§¦(K�]¥.

 

e0@®Ë�úÅ¬�-ÕÖ^£ x�§¦(U, \�9�ø(®Ë^

£qx�øs��T*§¦(W²]¥  

ste0(4ñ_�·'0("#7Ä �/·'0(7Ä�´7�9��

�ä¬� �z�bW� <Ö�brs(P�q¨�¸¹ stx�4ñ

(e0@®��0øs(×�(�j9�ø(¸¹º �ø(x�c* 9

�ø(¬�-ÕÖ^£q �t^£s�tr5¿��94ñN�(��U

¡�
 ¨�®� ¸¹º
®Ë d®�¸¹º
(4ñe0@ ®�

�9�¸(P�q�Wstlm�� �¾Û ª« ­®@Ü <¾�k

Zx�  �Ø§¦(U, �¦�t��(U,�Ø'94ñ��(N�

U¡ �nö�s4ñ(e0@�]   
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++++¾¾¾¾ 

U56U56U56U56�²��²��²��²�VVVV¶¶¶¶

¤�:  9¤�x�¸¹ºf��EF(4ñ
• x�c*s�u�ÒR¡vx�4ñ(C�=�.
• LMÂ�stÒ(EFþ�-x�4ñ(S£.
• 94ñ÷øc*-¬�c*�èLM¨��Ò('¾.
• Xu9�s¸¹º(ÕÖ^£q¹F�s4ñ.
• LM¨×¬�¸¹ºT*(§¦-@7�Ñ¨�� .

 

x�c*��)v)�s@7�ÑüõT*�Å(Fö���s4ñ87A
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y0y0y0y0,,,,>>>>�	�	�	�	$õª$õª$õª$õª 

�=�=�=�=U56U56U56U56��²��²��²��²

• uOë-��Ô�@N�(®Ë4ñ� 4ñ(@7�Ñ
• A0!W�îF®�4ñ(W²��±(
• ×\�A04ñ(P��R�4ñ÷øc*��±(
• �¦4ñN�(U¡�b�W�LM¨�KEF

 

 

 


