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Characteristics of Protein Chromatography by Affinity Membrane Module
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Protein affinity membrane was prepared via the coating of chitosan gel on the porous flat polysulfone membrane surface,
followed by the immobilization of the reactive dye (Cibacron Blue 3GA) to the chitosan gel. The maximum protein binding capacity
of affinity membrane was about 70 /ug/cm2 determined by the batch adsorption experiments of human serum albumin (HSA).
Using module of this membrane, the characteristics of protein chromatography were investigated through the experiments of elution
and frontal chromatography of HSA. This membrane module promises as a chromatography column, since it represented a lower
pressure drop and a greater reproducibility. The protein separation ratio was significantly influenced by the flow rate of mobile
phase and the injection quantity of HSA. The dynamic protein binding capacity of module decreased from the equilibrium binding
capacity with increasing flow rate and approached the value of 15 - 20 ;tg/cm2 for flow rates above 6 mL/min.

Key Words :

&N B

AE7|ey A w2t oofdt YEREEC] A AR
AAEAAM, ol E okE 2 A - FEEAM 87 E £RE
7 A7) 43 AgA AR FAAY del 87
Hga ik AEAF ik ByAAs 54 ddde 34
5 AA 01-?*0111‘11 o] BelHAY $HITH ‘f’]%"] AE A
Blo] AR-ES ARail). & AE 9 Ak
A Aate] AAALE 7] HMe AR
AHe g FHHAY ? A F

53 AEAE] %
A7 {7l Eofel FzHEly
Fe AAEF, BiFE 2 AX
2249 (affinity chromatography)a"l . {lﬁ}"é ag
ulE18 3 Sepharose, Sephadex U}O]E% 379
hydrogel beadd] 34 git=(ligand)d A}AIZ 184 ¢

e

+ Corresponding Author : School of Chemical Engineering,
College of Engineering, Chungbuk National
Cheongju, Chungbuk 361-763, Korea

el : 0431-61-2491, Fax : 0431-62-2380
e-mail : khyoum @ cbucc.chungbuk.ac.kr

University,

125

affinity membrane, affinity chromatography, membrane module, human serum albumin

AE A FHBE LWL AMEstY #8] ddE(igate)
3]7PC9}94 AL & 228 Re|AAsle WHoth).

ZA% azvtE sy £3(elution) ¥ AF(frontal) A2
ntE 9] 271 waog gHste] e BEHE ¥4

9 AYAY 1xx A d] 453 9o, ofF EAH
B Aagrz fRIgA7I A e dFE ARSI 9l
tH45). 28Y FA# AgntE 30 nfo|22 A7) U
& AMgElEE FHE0l ol & ¥ 3 atm/em
depth)E #%3tH, hydrogel bead? &l gt ¥ 4l
(plugging) &t £F B4 wFol ol&4e] ol Fo} FLAA
Aide] ok ddo| itk oldt W Wi FHAE HE
SHAA AR d&sbedE A3 ogsel Uthe?).

HE FAPe] e GG AHET] A ez OFAY
B Hflat membrane) £ A @A hollow-fiber membrane)ol 2]
B E AFAA H 48 AZ2S & o] @& compactdHA
AHAMZ L2 E(membrane module) & tﬂ&ii AH-8-8t 1 2}
e A7t ] olfoX 1 it AAE LRES Fe#
o2 AMEEHH olF4de 5Fo] g qtEAE An EAA
48 FAXN7IER FeAA Y Aol wold R &
olattt Aol Ve Th®). s YR ES AMEE e AA
He A3 T oJ3l(affinity membrane filtration)8 3 213}
u A Z2vbE a8 3(affinity membrane chromatography)y 2.2



.|
=
=
Z

3 + A
a2 o AT %sﬂ SRR 4 B o
3 R
=2

A% %%*(bmdmg capacity)& woi} g
F enz AL &4 Aom Yl
T2 YE £ ‘212“1, w3 foo] wrgEe o
2oz gy

of FRath7t fojsiche

okl
1o
to
ol
o
o
R
ok

o
_2(“
AT

Ao} 9l

2A%ge 92 198749 Brandt 5(10)
o] {27 HPHS‘}%{ Dﬂl Champluvier®t Kula(ll, 12)£ nylon
° $4 9488 aAINA Y T& AEE &

3 -?6}‘311:} Kubota 5(13)& #si4d d#=t
ZA B2 bovine serum albumin®] o]
o AMEE v, FY% 13}174"“"1 szl
LR @i}% S YEhH, =g
qgo] Zxxo] ZHAECE At

& Zeng® Ruckenstein(8)2 71E
Azl @+ 2 human serum
albumin(HSA W& 43sle] HSAQ A8
o oha] |3
B oA A= polysulfone A2 How Fdo JEA
EIANA AFA 99 AL & 04710“ b %

;EE
o
RS
[o%
)

a}
& o #g A 7]5 M TR wE 4
s3FS £7435la, HSAY EA4HES 39 Ax=d s
Wale] i H3H AL equilibrium binding
capacity)& ZA48l A A o AzxzAe AA}AL
A3y SRES FBLFE AEEo oulde &2 9 AY
AznEaY A48E Fdstd gude st 8% Felg
(separation ratio; SR) ¥ %3 Z#2%dynamic binding
capacity) & IAZvIEIHY ZAZA(C)FE FET oHd
B3 Wl we ddstd A NREy azvtEady

e #ozMe &AL ARG
g Uy
Alet 2 MR
ko 2= polysulfone(PS) A2l MilliporeAte] PTMK t&
% “(%Qvﬁ'—l}“ 300,000 2E)E AHEEATE PS Bt W9
AL Fu Bdze 7]E*P(ch1tosan P 22 750,000,
Fluka)—% A bl 71EARE O9d 18a 2dE 29
o9 sErgre] 43 FZ gelx UtHg). A=z

44 989 Cibacron Blue 3GA(CB3GA, Sigma)s AME8hd
t} CB3GAE A& g4 2] A5+ triazine ¥59) 3
252 Procion H A8 WA ¥824 1 F27F NAD
(nicotinamide adenine dinucleotide)9t &AM, ‘dinucleotide
foldE ztx e 9wlAE(d, dehydrogenase’, kinasef,

Korean J. Biotechnol. Bioeng., Vol. 13, No. 2

nucleotide-binding 4% % serum albumin 5)3 7§ 213
A oagg zZhe Aoz oA lvhl4). @Az E HSA
(fraction V, Sigma)E AH:-&4Th AZvte#im) AEA o]
EAo2E 006 M universal buffer® AHEsglom, o]%Ate]
pHE 02 M NaOH #9902 z43gch 0|99 7|e} AtE
L BE EF ANGZ A4 oen, #4ZE MilliporeAld
Milli-RO/Q 2 AZ" &4 (resistivity 182 M2-cm)E AH¢
gt

Zlstd ato] M=

PS who] weld Agidst 24 Atkinson S(15)0] AAIH
hydrogel beadol9] ¥4 98 A8 Wis F839, O 1
@A PS wEwAle] 7)EA g A @ 294 JEAM
garzoe) wed dmel nAH @ WA AHe dHzA
Faatsit.

I9AZ 3 cm X 15 cm Z7]2 A PS &%
A 308z 258 AHEt D AxAZC o #E &
A7 e BEHe) 7EA 494 5 mLE B2 H2EAA
7B 993E 33 dAZIct olg FIEAL £H2 1 % (wt/vol)
olHEA £9 100 mLej 02 ~ 18 g9 7EAM
u}

o
glass filter2 %%%% AFAA Az o o dir)Fel
A 308 FAF F 60TAA 2/ A2AR o, 4o &
- (3 g NaOH/100 mL &F)el 12412 B¢t 97t 71EA =)t
& AN D FFY &5E A3
2etAl zZ]del 71EA mubzele] wheA dR aAsbe
CB3GA 053 g& 80 mL &5 #8jA71 & 60C= 713}z,
7)o 71EA gubEo] HAH g 1A B ABA F
4 M NaCl €9 40 mLE #H7IAZH 24 F o] &4 ¢
a7he]9l 2 M NaxCOs; €9 25 mLE 7M7) 80ToM 2

&2 Figure 1ol Yebd wpeh o] vty =
CB3GA9 triazine el U= A47N-ChH7t 7| B
(-OH)U o}9I7[(-NH)% A4 A#i3& Fa o+
HAshe oz A4 Slvkle, 17).

3dAZ dr fdeERYH e AW £ - 1 M

Az B g FPVAAG. RN wey 9ad) A%
!
4

O,H CH,OH
< |0
n=(
o HN-@—HN—(\N,N + oH
O,H
(a) (b)
alkali

v “

o NN‘©§‘HN‘<\N_,<N
OH

Y
O,H

3

Figure 1. Reaction scheme of the coupling of Cibacron Blue
3GA(a) with Chitosan(b).
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Figure 2. System setup of affinity chromatography.
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Figure 6. Cross sectional SEM view of the affinity membrane.

Table 1. Protein or enzyme binding capacities on different
affinity membranes with CB3GA as a ligand.

Binding capacity

Membrane type ©  Protein or enzyme ° (eglem) Ref.
Modified nylon MDH 200~400 (11}
Modified nylon Lysozyme 87-122 (12)

PEl on titania HSA 40 (19)
Chitosan on PES ~ HSA 265 (8)
Sartobind Blue 2 G6PDH 175 (20)
Chitosan on PS HSA 70 this work

*PEL: polyethyleneimine, PES: polyethersulfone, PS: polysul-
fone, MDH: malate dehydrogenase, HSA: human serum albumin,
G6PDH: glucose-6-phosphate dehydrogenase.
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Figure 13. Dynamic binding capacity of HSA determined by
frontal analysis with changes of flow rate and HSA concen-
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