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Rk R & RRFIEMMREDER Y BT E TS
BXE B A HHE kEE

(EFETXEEWETE X 106029)

WX FRT-HFEMEKREREMEFER, NN SREMEN S S RKERN, B
He M 2% R (Blue musse ) JEBHALA ERM. ARTLREMMEAHL pH. ATHER
REXBRENBRAER, AT THEREAGHIAEFTELS. —STEAGREW
19.4 £, MR 82% . AHEABENELRARS S, THABE R SHENEARS
3~4 4%,

AW SRMEMEN, BRE AEEH, RE
FREES Q503

EARE R B , Gkl F R &R E AUE AT (Immobilized metal affinity
chromatography, IMAC) B MM S BT B EREM EM S BEAR. £BEAMEH
MAERET Cu " 5 Zo?* ZA0 3K R 21 09 40 5 RO 42 08 = W] 11 32 701 4 3 53 g ki 1,
BARY, AERMENEMEL, BAU TR (DREESEE, FEEE: ()4
BEFREN IR, B AR (3) TR B T8, T4 T I £h A T 40 3 5
R, A TR IR RERM; (O BERERLERE 5, £ RE oH RS54
Fmmkmi sk EDTA B R E A% FE. &iF IMAC X B &, B3 AT
TREH B, 40 Heine A IMAC N BB LB BN AL A FHE, —
DEALEATEE 1.7 X 10°w/mg, TTHEREE 91.4% 03], BT IMAC HE B E/TFMM
ARBREF 45, B A vTBE R TR B BRE A B AT, B MR 47 (Expended bed chromato-
graphy) & 90 SR B — B B BOR LB A SR B LA S HE— S 2N
A, FLHEE SR FAMENA TR, SBEASHRERLSER B4 Sl e
X

O

1.1 #EI0ER

R (Mytilus esulis) M 5 92 17 57 14 35, BE M ( Imidazole) F1 3 H B 45 48 8 (CMC) %
SIGMA 7™ &, & /R R M EH A I8 STREAMLINE & Pharmcia T 1] 3 BB B AL 7 g — Fb
R 3EHK Sepharose, HF1 % & 7 T & 2 BERR (IDA) 89 35 B 3 1 SCHR 4 B it 3t
1), BEEA T B RIRREE S 1gG ¥ Bio-Rad 28] 75, HEZERF Ao,
1.2 RRIEANHHE

HOR E BA:1997.06-04, 45 5 H #5:1998.04-16,
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HHFERES 1 FEE(W/ VM BERKRS, ARBIURGRG, BRIyl (%
10001/ min} B Lo BR 22 AWM BE Y 78 B R K8 [BK BB ( > S0pm), BEIRESEH .

1.3 REZOREEHERSEIHE

SR RBE VRS AR (6], L CMC A EY, A-HE KGRI EENTHER
CMC HEREFEH R, Hh FOXR P& FHIEFE, o =4 T4, B Sephadex G-
25 MBS IRE S, MEREE.

EAFRSESHEA Bradford 317, L 1gG HIREEE A,

SR o B PR R & SR B M B 35 (600 nm) AT, U EBFKAEH,

1.4 BUORORBHZEONE

RIS R REMNE & pH M, #EIRIT .

B0.4g & Cu®* B Zn* BYIRRE, DUAE 15 ml IR+, A 8~ 10 ml 25 mmol/L B
R M (BRI pH & NaCl %) T4, A 10 ml %M L H® (17 000r/m &
> 10min}, FEREK LIRS 30min, W& LHER PR AHBEIAEARSE, BB NE
FELBNEARMRKAR. BERITHAIEARSSTENNEET B 1.40 ¢ &
SEH Zn’” #) STREAMLINE 1 [f, # A ¢l.0cm X 2.5 cm BJ8E T, #E FPLC £ % (Phar-
macia Biotech) ¥, ] 0.6 mol/L NaCl 25 mmol/L BB 458 ¥ (pH7.50) & )5, b #
10ml STH A LHR, WE 0.7~2 ml/min, WER LB, AFEERLEORS R, REYY
FHELBANESHRYISEHAR. BKETSIEORYASRHARMNEDT.,
B 10.0g BlIE 4 Zn*' #) STREAMLINE £, % A\ ¢l.2cm X 50cm £ T, A 0.6mol/L
NaCl 25mmol/L. BERE9Z /W (pH7. 50) 745, HEH 1.88~4.2 ml/min, K 8 F L,
RERERKER)S, L 120m] SRBWERBES, SEEREAES R, RIEYH
EEAFLBNEORNISRHEE.

1.5 BEEEHNENTE

B 50g MY EBEH Zn*' #) STREAMLINE ¥ A\ ¢2.5cm X 100cm B4t 91, H
0.5 mol/L NaCl 25 mmol/L B¢ER G E M (pH7. 50) FEHE 18 ml/L(225 em/h)Bf, BT
ELHTERERK, FRERBEKRERE (KEREY 30 cm), L# 280 ml, %% 225 cm/h,
ERSRE, HPREM L 225 com/h FE I, YR B AL, &1L, K2
PR E B LR A (1Sem) B, PR R 7, F SOmmol/L Bk i T se i, W8 G Mg, 3
pagoi: 378
1.6 BEHhENS4E

B, B 25mmol/L EDTA %t T&B & F, F 0.5 mol/L NaOH #Bi, #i0#
ERIELR, B 1 ZEB 0.5 mol/L HCI ik, I E FKr ¥k, BRE® pH P 5.0~
6.0 B, H 2 52 &P 0. 2mol/L ZnSO, ik, 7] 4 STREAMLINE 1+ 1%,

2 HR54%

2.1 SMEERE, pH REFRENEF
EREMBET AR EN S REERZHM CE*, 2o N2 fI F* %, HEAMK
R CEMZo’, X 2 HERRENTERMYRMERZHNE 1,
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M1, R RME COY M 2 HRE M RETAREERK, B Cu R
WEORKL, pHY 7.5 0, ZEAMRMBE S, NoBaf L&, /A 22°", pH R

7.50.

RITVELEHEBFMA NaCl, RRAFE TR, HRBERIE 2,

F1 O’ Zott MHFERMENR EROE®E
Table 1

Effect of Cu’* and Zn®* on adsorption of cellulase

x2 HREHFREBED
REMERAER
Table 2 Effect of ionic strength on

Metal ligand Cu?” Znt*
- dsorption of cellulase and protei
pH 6.5 7.0 7.5 8.0 6.5 7.0 7.5 8.0 A proteln
b S P . . . 1.0
Cellulase NaCl/mol- L 0.45 0.6 0.8
103 8.3 80 7.8 9.5 9.2 8.7 8.0 Cellulase
bound/u-g 12.0 8.6 8.0 5.5
bound/u+g~*
Protein .
Protein
bound/me- _130.5 24.6 15.6 12.0 29.0 24.9 12.7 10.8 36.0 18.0 13.2 14.0
und/mg g bound/mg*g
* NaCl 0.8 mol/L * pH7.50

BTRERA, 2EANEHERE (F2), Y& TREN M, EHREERD, T
T 4 TR TR Rt AT B R, B YRR B AT (1mol/ L), 8 R B B 3 R I, X W) B
REFREXSS, SKEFEEOREN LEREXIEH., S5 EBH T EAL SRR
AR, %M 0.6~0.8 mol/L NaCl,
2.2 BREERIMAREN

Wi AR I <50 em/h), FEEBERK /N, B & B B Bk BB E T B AR 2 HI R =S BR,
T a7, ERE, WX 300 cn/h B, BRED FFiEEm R K, BshinE S
bk, XX F AR KRR, BRKETRENZRBAXFAAE., X—HFETH
ERRENT) BTG ) 30 89 I R 4 BV R B 2 B B T VAR O 3 0 T R IR, [T e
Noj e e 5 TEd K E A R AR, 300m] WAIK RGBS BRKKRHERaGZmE 1. &
225em/h F, SRR PH EERBERBIES KR AEEZBESHEN FO8TY
0% AHETET, #EARYFRSEN BEBRAEL, S X2 HNEAETIETFRE,

ERIHRFINERMAERREE —

2.0}10} fwah  JEwe 0 rmy oH RETFRET, B EWRNE
bl |, WEESRXRKER HEERKKE
By 3 P EHHEREARSH LR
Fror | % 110°  EMEBSRMARZERKN. FEX
LNE 1o, EBREARERREDHDEBRRA

LT e L, EEEEME3, B3R, LR

o h0 00 s #0100 iEF 100em/h BY, B2 B K H AT 5 3

v/mi 1.5, 50 % W B AR UKL R £ 3 2

F. MARKFHSIESRBEFRS R
B RRARK, S E 1 e,
HERMIEARNHSRHERH

BH1 SEREIRRERS FRE
Fig.1 Through curve in expended hed
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BERELE, X—H5BEKRFE(E 4).
3 REHBEFPHREMEROEWE %4 RBMBEEZAPHERNTHERNESD

Table 3 Effect of flowrate on cellulase Table 4 Effect of flow rate on cellulase
adsorption in expended bed adsorption in fixed bed
Flow rate/cm*h™?! 100 160 225 Flow rate/cm-h- ! 54 107 153
Expended ratio {H/Ho) 1.50 2.29 2.56
Cellulase bound/u*g ™! 5.4 4.9 5.1 Cellulase bound/u+g ™! 8.3 6.8 6.1
Protein bound/mg-g ! 9.0 7.3 8.0

Removal of debris/ % 100 100 100 Protein bound/mg* g™ * 15.6 12.2 11.2

MTEEREN BEEORMNISRESESREXREK, HidRn, K
BHEESS, AR TR, 5 E 2 KR8 — R REE 50 e/h LT,

Xt FRERCERT &, 3K 38 00, R 2 & 5 b 7 B Bkt 58 00, 4 5% 1 100cm/h 8 I %1
225cm/h B, ERER BB 310 25.3 om #1 36 om, FHEFRE Y 15.1 min # 9.6
min, Bl 5 BB B LERMK T 56 %, M HEEAKIR F & LA b, B R HA B ERRE S,
X TR IR, 573 M R BE AT 3R 225 em/h~250 cm/h, P FREFF L E @ F K 3~ 4
£, AT LA KK #4545 b BE A 1R], XA Tk Ak A7 BRI R IEEF RS

R EHERHET, SR EFRLECKRB(XEIMELD)., B TEEXREER
A LR (17 000r/min, B0 10min) MEH, XEAIKBPEEABRWEFLSHBEES
FRAIEE R B, TT B AR R A S — A RILR R, R R Sh AR B A B IR
2.3 #ERAXANTABLE

EEBEMENF P, B ZE K
L8 E BT LAAE A B K pH SR AR
TR S BT A o o Ztion of ool

Imidazole/mmol-L™* 25 35 50 65
EDTA %, X FHEXE, A FHX Elution volume/ml 180 150 135 90
pH BB, R ATF AWM EDTA Cellulase eluted/ % s 76 91 8
¥ TR B Y B, EDTA W4 BB F & Specific activity/u*mg ™! 0.65 0.68 0.78 0.8
%ﬁ?ﬁ?&, H2 20 mmol/L. EDTA {8 Sample: 280 ml, elution flow rate 22.5 cm/h
THTA SR AT AR E S SRR TR, X4 ERAL AR, RIKRAME
BEFESHERBEHNMERED, RRKEEEITFEEZERRHEMMES, HES
AT, 24 BRI B 380 A, e A6 I8 T W SR LE 0% 2 I, T E O R R A, X R a4k,
{EBKME X BEIX 65mmol/L LA L it B e B SR R T T R, by 0k 38 B 0k mok ot 235 X R A 0 ) 4
M. BIETELTAERGTEART, Bk F %Y SOmmol/L., B RmME 6,

Foe BEEaEDLER
Table 6 Purification of cellulase in expended bed

£S5 REREMTFERNERHER

Table § Effect of imidazole concentration

Step Volume/ml Activity/u Recovery/ %  Specific activity/u-mg~! Purification factor
Sample 280 170 100 0.041 1.0
Elution 135 139 82 0.780 19.4
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M6 AIE, RABKEENEN, FHELOR T B LMREL, ST gE
BaEAl 19.4 5, R 82%, ATi AL T Bt ®,

3 & #

W& REMBTMBKRE % AR BKE SR EMEFE BEEANEAR
AT, SRS EREMBIHL, SEFETRS 3~ 4 5, TARATER LA
WRE A AR . KRS R EAEN BN E TR R RSN, &8
RERH, BTHE, YHATHERESBALN, — 4 T4 19.4 £, BEK 82%,

£ ®F X B
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Purification of Cellulase from Blue Mussel Homogenate with Expended Bed
Metal Affinity Chromatography

Tan Tianwei Deng Li Xu Weijjian Zhang Shurong
( Department of Biochemical Engineering, Beijing University of Chemical Technology. EBeijing  100029)

Abstract A new integrated bioseparation technigque for protein purification, expended bed metal
affinity chromatography, was studied. This method was used to purify cellulase directly from ho-
mogenate of blue mussel. The optimal metal ligand, pH and ionic strength were determined. The cel-
lulase was purified 19. 4 times with a recovery of 82 % . The new technique has high treatment capac-
ity compared with conventional chromatography and especially saves the step for removal of cell de-
bris.

Key words Metal affinity chromatography, expended bed, cellulase, blue mussel
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