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Abstract − In a chromatographic separation, the width of a peak was affected by injection volume and concentration. The

elution profiles of Gaussian peaks were predicted by the plate theory. For 2-deoxycytidine(dCyd), the experimental data with

injection volumes and concentrations were compared with the calculated elution profiles in linear equilibrium. When the injec-

tion volume was larger, Hinjection should be included to calculate HETP accurately. Also for 2-deoxyadenosine(dAdo), elution

profiles were calculated by the rate theory in nonlinear isotherm. The good agreements between the two values of dCyd by

plate theory and of dAdo by rate theory were observed.
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��� ��0�. /��������� 12 3% 45� 678 3%

�9:� ;<=� >? @ 	�ABC D:AE
 FGH �9:C I

% JK=� LM.� N�O /��������(HPLC)� P��Q

� R� ST? U� VW� UX�C 	
G�Y *M�� /� ��

������ ;��% Z[�N *�[1].

/� �������� 2\? �O=� >]� ^�� _` $ab

� cd� 	
��� efgh �i� j�f> ,&� []� kl

� m_� naoN *�. efg� [:% ��� 	
p, 	
AB,

e[ 	
� �O? q��. ��� 	
p� r >s ��B� �t A

B� `�� 
uv�� ��� wx y� �]� W�0�. 	
ph

�z G
 F]�� 45 {��� �tAB� `�� 	|} ~�G

H� ?�. 	
p� �� 2v �iM�� GN �h F]� �9:�

�t� (�� [? efg� �iM�� ?�. �tAB [�� ��

^ AB(dead time)C N�? �t> (retention factor)h ��GH 	


ph �A?�[2].

�� 	
 VWC P�G�Y *M� �� ��? � ��� G��

g��� 	
�� ��w�C �WG� ���[3]. ��w��

(adsorption isotherm)% e� �������� �th ��G�Y 


�f> \�=� $% klC �N *�. � w��% &(� �% X

�� �������h ��G�� 	�G� Y �2 ��? � C ?

�. �¡? Q�� ��w��% ������� VW�� qf=� r

:B� ��� w� 	¢h £% ¤p ¥F� ¦§ �¨{ u�. �¡

©� ��� ªM�� 9«� �9:, ��, ��&¬­ a®d �¯ B

� :°±�� []� ��w��=�²³ ´C \ *�[4]. $% 12
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� *M� ��w��C µWG� �� �¡? :°±� �% ���

���� VW��� ¶�? Y�³h ´C \ *� ;ª? ·¸��.

��w��C ¹º AB� W»GN ¼
Gz µWG� ·¸� ���

Mb� cd HPLCh ��? ��w��� µW·¸� $� ���N

*�. ��w��% v�8 ½v�=� �¾ \ *N ½v�% �A F

� ¿À? Áv8 a�� ¿À? Áv�Â� �¾ \ *�. v�ª +

� ��� NW:8 �9:� ¤p� ½Ãk�� *� 12��. AÄ

!� $% &(� VW��� ½v� ��w��C ��GH Å� Æ

�A  \ *N � 12 AÄ!� ±% 12� ½]� �tAB8 ��

� nq� AÄ, ��&, �9:� cd� Ç ÈDC É��[5]. ���

������ ��Ê% Zt� Dt� ËÌ� ;��C 
m� rN *

�[6, 7]. ��� �!> � �Ê�\h ��GH Í ��� [? ¤p

	¢ÁvC � ��Ê� �]� Îµ  \ *�. ��ÊC ��GH �

X0 ¤p	¢Áv% ��� nq, 	
p� �X, 	
� ¥F, �
N

	
0 ���� ÏÐ�� qC ÎµG� �C �OGz ?�[1]. Hagel[8]

% Ñ �������h ��GH ��ÊC ÒÓ=� HETPh Ô] �

ÌÁvC ´C \ *� �8 ��� .Õ²�h Ô] HETPh �  \

*� �C &«GÖ�.

� ����� deoxynucleoside��� 2-deoxycytidine(dCyd)� 2-

deoxyadenosine(dAdo)h AÄ� vWGN ��� HETP� ×Ø� AÄ

� .Õ²�� ¤p� ÈDC NÙGÖ�. ªW��(��Ì¸�� A

Ä� .Õ!� cd� v�8 ½v� ��w��C �WGN v� �

�w����� ��Ê, ½v� ��w����� <pÊC ��GH

�ÌÁvC ÎµG� ���.

2. � �

��Ê� �]� �������� 45% \Úf=� NP� ²	=

� �ÛMÜ w��=� ��0�N �W?�. 45� �Ê�\ N% �

Ý �=� �X?�.

(1)

H
� ti� i ��� �t AB, wi� ��� y��. Í �% �9:

� ²�(vm)� NW:� ²�(vs)� ���M *�. vm8 vs� Í
 �

Ý �� �]� �GÖ�.

(2)

Vcolumn� 45 {� ²��N εtot� 45 {� ��²�� [? �9

:� ²�� ½7��. �9:� Í �8 � ��� �<f=� Ô8G

N *C + �9:8 NW: ��� ��% w�C �iQ� ��8 Þ

�C GQ� 45 {h �9?�.

ß�� ?� n� [? ��\o�% �Ý8 à�.

(3)

v� A±_�� n�áo �9:� ²��N cn% n���� ���

¤p��. �
N K� w� :\�� �Ý8 à� W�0�.

K= (4)

±% ¤p¥F�� w� :\� ¤p� �kGN âp� []�� o

\ã\ k��C �oN *�. βh NW:� ²�� [? �9:� ²

�� ½� �¨{Q k� w�:\ K� �Ý8 à% k�� *�.

(5)

F� � (3)% 1� v� ×	·W�=� �Ý8 à% ]h ́ C \ *�.

(6)

a� :\�� �Ý8 à� W�GÖ�.

(7)

r% ��� "Ý .Õ�äC + åæo� �Ê�� �\h �×?�.

r% .Õ²�h ? �� �9:� ²�(vm)� �ç èC éêGH q�

W\� ?�.

jëèC Ô] �t> h �G� �% �Ý8 à�.

(8)

tR% ��� �tAB�N t0� NW:8 :°±�� ì� ��� �

�^ AB��. �t²��� �X0 �t> � van Deemter �C Ô

] ´MÜ zone broadening�� .MÜ �� �\� kGH B�? �

�ÊC f�GÖ�. í�0 ¤p��� �Ý ��� Å� Ò� à� �

¡ã\(error function)h ��GH v�� �2A« �ÌÁvC n� 

\ *�[9].

(9)

C� Ì�� ¤p, C0� Õ�� ¤p, V� �9:� .Õ²�, VR�

�t ²�, L% 45� î�, H� �I�, Vsample% AÄ� .Õ!��.

u&(� Ñ filtration�� �ï� ð��� 	
 12 .Õ ²�� [

? ÈD� k? ��� ñòGz f�  \ *�[9]. 

ª�f=� /� Ñ ��������� AÄÈ�� »X% �Ý8

à�[11].

(10)

σ� �u¼`�N �� y� óô��. õo
� tubing, ��²� �

? �� y�� ÈD% �� �� y� [] ±% è(ö5%)C �o


+,� �ÐgGQ �Ý8 à�.

(11)

H
� σinjector
2 �.Õ ²� Vs� Kinjectorh ��GH σinjector

2 = Vs
2 /K

� �¨÷�[8]. �Ê�\ N% �t²� VRh ��GH N=(VR/σ)2�

�¨÷�. � (11)C �A W
GH øQ �Ý8 à�.

(12)

AÄ .Õ²�� U
� ��� »X% .Õ²�� ��� �u¼`

σh Ô] ´MÜ Kinjector > h Ô] �¨ù \ *�[11].

��������� �� úMb(broadening)% van Deemter ���

3% ���û8 �t»X=� >] AÄ È��� $% q� ���

	X=� >] U
z 0�[12, 13]. AÄ .Õ È�� �]� �� ú

Mb� ÈDC N�GH HETP� �¨{ä�.

(13)

λ� üÜ�� nq� cº > �� üÜ�� �
� ªWGN xª

Gz üÜ�Q � è% Tý?�. ¼t� üÜ� &[� �o þ=Q U

N 16
ti

wi

----- 
 2

=

vm

V column εtot⋅
N

----------------------------  vs

Vcolumn 1 εtot–( )⋅
N

----------------------------------------=,=

cn 1– dv cndv– d vm Kvs+( )cn[ ]=

Concentration of Solute in Stationary Phase

Concentration of Solute in Mobile Phase

K kβ=

cN
av( )i

i!
-----------

i N r–=

N 1–

∑ eav
=

a 1
vm Kvs–( )

------------------------=

k
tR t0–

t0

------------=

C
C0

2
------ erf

V V R–
VR

---------------- L

2H
----------- 

  erf
V V sample– VR–

VR

------------------------------------- L

2H
----------- 

 –=

σtot
2 σinjector

2 σcolumn
2 σdetector

2 σtubings
2 σconnector

2+ + + +=

σtot
2 σinjector

2≈ σcolumn
2+

σtot
2 VS

2K 1–≈ VR
2N 1–

+

H Hinjection Hcolumn

V sample
2

K injector

------------------ L

VR
2

------≈+≈ 2λdp

V0

VR

------ 1
V0

VR

------– 
 dp

2u
1

30DS

------------+ +
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z �N �� >]� λ� Ç èC �oz 0�. Vsample% .Õ²�,

V0� �� ²�(dead volume)h �¨÷�.

3. � �

3-1. �� � ��

� jë� ��0 �uAÄ 2-deoxycytidine(dCyd)� 2-deoxyadeno-

sine(dAdo)� Sigma�� �ÕGÖ�. HPLC-grade� ÿ�é% J. T.

Baker�� �ÕGÖN �% 2̀  Zt? Zt\h ��GÖ�.

HPLC� È�

� M930 Solvent Delivery Pump, 486 õo
(M 7200

Absorbance Detector, È�

), Rheodyne injection valve(50µl sample

loop)� ���M *�. Y�³ �� A��% Autochrowin(ver. 1.42, È

�

)�N PC� �ØGH ��GÖ�. ��>�� 45(3.90�

300 mm, Waters)� Lichrosper 100 RP-18(15µm, Merck) üÜGH �

�GÖ�.

3-2. ����

.Õ²�� cº �ÌÁv� 	gh 
aÅ
 F] ÍÍ AÄ� ¤p

� 0.35 mg/ml� �pÀ 2̀  Zt\� �H u½GÖ�. u½0 AÄ�

.Õ²�h 0.01, 0.02, 0.03, 0.04, 0.05 ml=� Ò�M .ÕGH �Ì

ÁvC ́ ä�. ¤p� cº �ÌÁv� 	gh 
aÅ
 F] 0.35, 0.7,

1.4 mg/ml� ¤p� �pÀ 2̀  Zt\� �> AÄh u½GÖ�. AÄ

� .Õ²�� 0.02 ml� NWGÖ�.

n
 jë�� �9:� ;<% 1 ml/min=� GÖN, �9:% 2̀

Zt? Zt\� ÿ�é� ��GÖN (�% �/ÿ�é=90/10(vol.%)

��. �9:{� �~G� V
h &�G
 FGH �9: ���
�

��C �M.ä�. n
 jë�� UV õÌ
� 254 nmh ��GÖN

n
 jë% :â�� \�GÖ�.

4. �	 
 ��

4-1. 	
��
 HETP� ��� ��� ����� ��

��������� AÄ� 45 Õ��� .Õ� +�� �� ��

� ¯M�o­ Ì���� ��� y� £Mo�Y �h �� úMb

�� £Mb�d G�, 45{� �� 1�, 	 »X, ���û#8 à

% �>� 
>?�. �¡? �� úMÜ Wp� HETP� �¨ù \ *

=�, 	�� ¬ ­ a®d 	
�	�h �f=� G� &(���

HETP� ��Gz N��M�   ����. �: /� �������

�� HETP� k{� üÜ�8 AÄ� [? k� 67C �¨{Q� �

�� 67C �WGz 0�. HETP� jë=�²³ ´% �ÌÁv��

�? �Ê�\ N8 k� î� L� ½� �A0�. van Deemter% ��

� �� £Mo� �:� []� ���û # H¡ �o ÿ�®�� [

? $% > ¯8 �9:� 45C Ô8G� <ph N�GH � I�

h �WG� �C ;pGÖ�. van Deemter ���� �t»X8 �·

D »X - NW:8 �9:��� ���û� HETP� ×Ø� ÈDC

N�GÖ�. AÄ.Õ²�� U
� �� úMb8 .Õ²�� �t²

�h N�GN �� y% ªW? :\ è� �½Ã k�h f�GÖ�.

�2A« �� nqC �o� dCyd� jëC Ô] ´% ��� yC

ÔGH �u ¼` σtoth �GÖ�. �t ²�� �Ê�\h � (12)�

�M σcolumn
2 C�GN  �� �? σtot

2 h  Ô] σinjector
2 èC �GÖ�.

.Õ²�h � (12)� [ÕGH �XGQ ªW? :\è, Kinjector% �

`!\�� 9.5�ä�. λ� Kinjector� à% ·¸=� � (13)=�²³ �

X? �8� 0.39h ´C \ *ä�. Fig. 1�� Å� Ò� à� �X0

:\èC f�GH �X? HETP� jëèC ½"GÖC + dCyd� 1

2 Æ ªØGÖ�. dCyd��� .Õ²�� ��\À ��� I�� Z�

GN �� yp Z�Gz 0�. �t AB% ½"f 9ªGN HETP�

.Õ²�� cd _` TýGÖN �X0 HETPp ½"f ±% ¥F {

�� TýGÖ�. j& jëèC Ô] ´% �Ê�\� Tý 1D8 ª

ØGÖ�. �� HETP� .Õ²�� cº .Õ²��� »X > � 4

5{�� �9:{� AÄ� NW:B� �t»X8 ���û� cº

> � �=� �M *
 +,�, �tAB� 9ª? �2A« ���

12 45� �? > � ªW? èC �oz 0�. jë �B�� .

Õ²�� cº HETP 	g!� 45� �? HETP� ½"#C + $}

××G
 +,�, HETP� ÈDC .� �% �������� .Õ²

�� .Õ²�� cº »X > ��. �Q� dAdo� j& jë�� ́

% �ÌÁv% ��� ½[%�äo­ v�f> &2 [%C �o� �

2A« ��� �WGH Í .Õ²��� �� yC jëf=� µW

GÖ�. .Õ²�� ±=Q �X0 HETP è8 jëè8� '`� l

Gz �UGo­ .Õ²�� (M�Q� _` '`� TýGz �� 1

DC ÅÖ�. �� .Õ ²�� Z�ã� cd �t AB� TýGN �

? �� y� Z�G� ½v�f> �� nq=� >] HETPè� T

ýGÖ
 +,��.

45 {�� AÄh .ÕGz �Q �9:8 NW:B�� AÄ� ¤

p`�� �] ���û� ªM�z 0�. �9:=�²³ üÜ�� )

²�Qáo� »X, )²�Q�� �V� üÜ� {²�� »X �
N

	ô �� ��8W� * ��� ªM�z 0�. v� �������

��� NW:8 �9:� AÄ� w�¤p� ½Ã?�. +, ��w�

�� 1̀  ,v=� �A0�. ±% ¤p��� ,v� 
-
� w�

:\�� èC �?�. �¡? v� ���������� AÄ� �Ì

Áv8 �t AB% AÄ� (�8 .Õ!� �kG�. ��w���

,v� a. ½v�> 12��� w�:Â�� NW:8 �9:� Í

�	� ¤p� / �: ½ÃGo þz 0�. ½v� ��������

�� �ÌÁv� nq, ��� I�� �tAB� AÄ� (�8 q�

�~?�. 9ª? ¤p(0.35 mg/ml)�� dCyd� .Õ²�h 0.01 ml�

� 0.05 mláo .ÕGH Fig. 1� �ÌÁvC ´ä�. jëf �ÌÁv

=�²³ Í .Õ!�� �tAB% �� ªWGÖN ��� nqp �

2A« �Â� 9ªGÖ�. ��� I�� .Õ!� cd ½Ãf=�

Z�GN ��yp Z�GÖ�. �t AB� ªWG
 +,� .Õ!�

cd ��� y� _` Z�Gz �M� �Ê�\� .Õ!� cd T

ýGÖ�. �� í�0 ¤p�� AÄ� .Õ!� Z�Gz �Q 8p

? �9:� q� HETPh Z�A0�. ���� 'B� 1
 �


Fig. 1. Comparison of the calculated values and experimental datas with
injection volume of 2'-deoxycytimine (dCyd) and 2'-deoxyadenos-
ine (dAdo) (concentration: 0.35 mg/ml, flow rate: 1 ml/min).
HWAHAK KONGHAK Vol. 41, No. 3, June, 2003
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(tailing)� AÄ� −OH
� NW:8 �9:� ¢ã0 �� �GH �

tAB 	¢� �2
 +,��. ��Ê��� v�w��C ��G


+,� �X0 �ÌÁv��� 1
 �
� fronting� �¨�o þo

­ �� �Â� �tAB� jëè8 ½"GH Æ ªØGÖ�(Fig. 2).

�� dCyd 12 jë� ��0 0.35 mg/ml� ¤p�� v�f> ��

w��=� �¨ù \ *�� �C 
 \ *�. �X� ��0 �Ê�

\� .Õ!� Z�ã� cd TýGH� $% .Õ²���p �ÌÁ

vC �X  \ *�. �ÌÁv�� 1
 �
� fronting� lGo þ


 +,� ��Ê� �? �ÌÁv Îµ� �OGÖ�.  �� �?

K injectorh ��? HETPèC f�GH ´% �ÌÁv8 jëèC ½"

#C + ½"f Æ ªØGÖ�.

4-2. ��
 HETP� ��� ��� ����� ��

ªW? .Õ²��� �� �º ¤p� .Õ? 12��p ��Ê�

�? �ÌÁv� Îµ� �O? H²h »>GÖ�. ªW? AÄ .Õ

²�� []� AÄ� ¤ph Z�AEQ AÄ� .Õ!� Z�Gz 0

�. cd� AÄ� ¤p� Z�Gz �Q .Õ�� AÄ� q� $ao

z �N ��� Qf8 yp �oz 0�. dCyd� ¤ph ÍÍ 0.35,

0.70, 1.4 mg/ml� GN ªW? .Õ²� 0.02 ml�� �ÌÁvC ´ä

�(Fig. 2). .Õ¤p� cd ��� I�� ½Ãf=� Z�GÖ�. �

�� nqp .Õ¤p� �kGz ªW? nqC �oN, �tABC


u=� [%f> �2A« ��� �Âh ÅH .N *�. ��� y

p .Õ¤p� cd _`f=� Z�G� 1DC ÅH.N *�.  �

.Õ ²�� [? jë �8� �3�o� dCyd� ��w��% v�

fßC 
 \ *�. ��ÊC ÒÓ=� �X0 �ÌÁv8 jëC Ô]

´% �ÌÁvC ½"(Fig. 3)GÖC + Æ ªØãC 
 \ *ä�. dCyd

� 12�� ¤ph 50 mg/mlh GH .Õ²� 0.02 ml� .ÕGÖC

+p ªW? �t ABC �o� &2 [%f> �2A« ��h �¨

{ä�. 9ª? �9:�� dCyd� ¤ph 10 mg/ml� GN .Õ²�

h 0.02, 0.03 0.04 ml� .ÕGH ´% �ÌÁv��p  ��� à�

9ª? �8h ´C \� *ä�. dCyd� 12 .Õ �!� 1 mg �G

> 12 �Ì Áv% ªW? �tABC �o� �� nq� v�f>

&2 [%> �2A« ��h ´C \ *ä�. �h Ô] dCyd� 12

í�0 ¤p�� $% .Õ²�h .ÕG�� I% ¤p��p � (9)

h ��GH ´% �ÌÁv� jë �8� Æ ªØãC 
 \ *�. v

�f> ��w��C �o� �9: (���� ��ÊC f�GH A

Ä� �Ì ÁvC �XG� è8 jëè� ½"f Æ 4ÝC 
 \ *

�. Fig. 4��� dAdo� ¤ph 0.35 mg/ml� NWGN .Õ²�h

0.01, 0.02, 0.03, 0.04, 0.05 ml� 	gA5 ÍÍ� �ÌÁvC ´% �

� 0.01, 0.05 ml�� jëè8 �X0 èC ½"GÖ�. dCydÅ� 1


 �
� lGz U6N, �� nq� .Õ²�� cd �� nq� �

7�, �tAB� _`f=� TýG� ½[%�� Z�GÖ�. ��

0.35 mg/ml�� dAdo� ��w��C v�=� G
� 89G�� �

C �×?�. cd� ��Ê=� �X0 �ÌÁv=� ÎµG
� M:

�. Fig. 3��"5 jëè8 �X0 è� Æ ªØGo þ;�.

�ÌÁv��� ½[%�� ªM�� !>C NÙGÖ�. dCyd�

dAdo� r AÄ� �9:�� »Xph Wilke-Chang �C ��GH �

XGÖ�[15]. ��� ½_��� < ²�� Shhroeder ·¸=� �X

GÖN[16], �9:� _p� Grunberg� Nissan ·¸C ��GH Îµ

GÖ�[17]. �X0 �8 dCyd� »Xp� 7.51�10−6 cm2/s, dAdo� »

Xp� 7.35�10−6 cm2/s�ä�. dAdo� �9:��� »Xp� dCyd

Å� �ý? `� ±;�. �ÌÁv� 1
 �
� ªM= Wp� `�

a®dN �Ä0�. cd� r AÄ� �ÌÁv� ½[%�� ×Ø�

ÈD� »XpÅ�� AÄ� 	  �(� cº NW:B� �� - Þ

��� ���û� 
>? �=� Å>�. �? dCyd� dAdoÅ� �

� [? �]p� Ç �=� Åa, dAdo� ý\�� :[f=� dCyd

Fig. 2. Comparison of the calculated values and experimental datas
with injection volumes of 2'-deoxycytimine (dCyd) (concentration:
0.35 mg/ml, flow rate: 1 ml/min)�

Fig. 3. Comparison of the calculated values and experimental datas
with concentration of 2'-deoxycytimine (dCyd) (injection volume:
0.02 ml, flow rate: 1 ml/min).

Fig. 4. Comparison of the calculated values and experimental datas
with injection volumes of 2'-deoxyadenosine (dAdo) (concentra-
tion: 0.35 mg/ml, flow rate: 1 ml/min).
���� �41� �3� 2003� 6�



��
� �� ����� ��� ��� �� ����� � 305
Å� ½$� C188� ��� >]� ½v� ��w��C ?z �ä�.

Fig. 5��� dAdo� .Õ!C 0.02 ml� ªWGz GN ¤ph 	g

A5 ´% �Ì Áv8 �X0 èC ½"GÖ�. jëè% Fig. 5��

Å� �8 à� .Õ¤p� Z�ã� cd ��� ½[%�� Z�G

z �N �tABp TýG� 1DC ÅÖ�. Fig. 4�� .Õ²�� Z

���� �3�o� .Õ¤p� �oQ ��� @�²�� ��Ê�

�? �ÌÁv% jëè8 Ç `�h ÅÖ�. ��Ê� �? �ÌÁv

C ÎµG� � (9)� 12��� 45 {� ���û8 »X� N��

o þ;�. �� >] �Ì Áv� �¨�z �� 1
 �
h �AG

N �2A« ��� �WGH ��� yC �XGÖ�. �h f�GH

�Ì ÁvC ÎµG� �% ÒA,Go þÝC 
 \ *�. �? ½v

�f> ��w��C �o� ��� 12�� ��ÊC f�? �Å�

� ��� ��w��C �? @ ��w��C Ô] �Ì ÁvC Îµ

G� �� fBGÖ�.

AÄ .Õ²� ��� HETP� ×Ø� ÈDC NÙGÖ�(Fig. 6 C().

ªW? ¤p�� .Õ²�h �z GQ 45� .Õ�� ��� q�

$a�� �� y� Z�Gz 0�. �� >] �Ê�\� TýGz �

M HETP� Z�Gz 0�. 9ª? �tABC �o� �2A« ��

��� � (13)�� Å� �8 à� 45� �? Hcolumn� ªW? èC

�o
 +,� HcolumnÅ� Hinjection� ��� HETP� ×Ø� ÈD�

��� �C 
 \ *�. � ����� 0.01-0.05 ml� .Õ²� q�

±a� Hinjection� ��� HETP� ×Ø� ÈD� �A  ­ GÖ�. A

Ä .Õ² Hinjection� ��� HETP� ÈDC ×Ø� .Õ²� qC N

ÙGÖ�. �2A«� �� nqC �o� dCyd� jëèC ��GH

.Õ²�� cº �Ê�\h �GÖ�. �2A« ����� ªW? �

tABC �o
 +,� HETPh �XGQ ��� y� �]� 	Gz

0�. �X�8� Fig. 6� �¨�*�. D}, .Õ²�h �z   \À

HETPB� `�� _` �¨�
 A±#N, .Õ²�� 0.4 ml> 12

�X0 HETPB� `�� �o
 A±GÖ�. �� dCyd� 12 � �

��� jë? .Õ²� 0.01-0.05 ml�� �? HETP� 10−2 mm� è

C �o� �Q, Hinjection% 10−4 mm� èC �oN *M� ��� HETP

� ×Ø� ÈDC �A  \ *
 +,��. � (13)�� .Õ²�� &

E� �Â� �¨{N *
 +,� .Õ²�� 0.4 mlÅ� ±z �Q

.Õ²� &E�� è� �o þ
 +,� Kinjectorh UF  \ *�. .Õ

²�� 0.4 ml �:�Q .Õ²�� �? ÈD� ¢ã0 .Õ² HinjectionC

N�]� ?�. v� ��w��C ?� AÄ��� .Õ²�h �z

Gz �Q AÄ .Õ²� �? HinjectionC N�] .M� ?�.

4-3. ���� �  !�" #$%"& '(

Fig. 3�� Å� �8 à� dAdo� 12 3% ¤p�� ½[%f>

�Ì ÁvC ÅÖ�. ��w��C ½v� Langmiur�=� �WGN 4

5{��� ��\o�C ��] ��w��C �WG
 F]� PIM

(Pulsed-Input Method)[17]C f�GÖ�. dAdo� ¤ph 10 mg/ml�

GN .Õ²�h 0.01, 0.02, 0.03 ml� 	gA0C + Fig. 7��"5 _`

�tAB� Gao� Langmiur�Â� �ÌÁvC ́ ä�. Langmiur �

� �P	\h �G
 F] 0.01, 0.02, 0.03 ml * P� .Õ²��²

³ ´% ��� �tABC )HGH �2 í�0 ¤p��� �tA

BC �GÖ�. �9: (��� a*���IJC 8!=� .ÕGH

45� �� ²�h �GÖ�. �h Ô] t0� 2.998 minh ´C \ *

ä�. )HC Ô] ´% �tAB tR8 t0C � (8)C ��GH �t> 

kh ´ä�. β� 5.12�N � (5)� [ÕGH w�:\ Kh ´ä�.

Langmuir �P	\ a� �2 í�0 ¤p��� w�:\ K> 25h �

GÖ�. AÄ� ������� 45C Ô8GQ� NW:8 �9:�

� AÄ� ¤p	g� ª` ¼×	·W�=� ��0�. �·D »XC

N�Go þN ��w��8 ��\o�C ;?`	¸C ��GH �

X0 �tAB8 jëè� ªØGpÀ �K �XC GÖ�. ;?`	¸

C f�GH �X? �8 b� 0.0011 ml/µg�ä�. PIM� �]� �W

Fig. 5. Comparison of the calculated values and experimental datas
with concentration of 2'-deoxyadenosine (injection volume: 0.02 ml,
flow rate: 1 ml/min).

Fig. 6. Estimation HETP of with Kinjector and without K injector of 2'-
deoxycytimine (concentration: 0.35 mg/ml, flow rate: 1 ml/min).

Fig. 7. Plot of elution profile with injection volumes of 2'-deoxyadenos-
ine (concentration: 10 mg/ml, flow rate: 1 ml/min).
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5. � �

.Õ²�� ¤p� cd� ��� �tAB8 y% ��� cd� �

7�. �2A« �Âh �o� dCyd��� ±% .Õ²��� HETP�

ÈDC ×Ø� ÈDC �A  \ *o­, .Õ²�� Z�ã� cd >

L³� �? ÈDC N�]� ?�. ��ÊC f�GH v�f> ��

w��C �o� dCyd� �X0 �ÌÁv% jëè8 ½"GÖC +

Æ ªØGÖ�. �? ªW? .Õ²��� ¤ph 	gA0C 12��

p r è% Æ ªØGÖo­, ½v� Langmuir ��w��C ?� dAdo

� []�� <pÊ� �]� �ÌÁvC �X]� ?�.
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