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Characteristics and Performances of National Agrose Cation Exchanger
and Its Application in Lysozyme Purification from Egg White

XIA Hai-feng,JIN Xiong-hua, RAO Zhi-ming, HAO Fei, YAN Wei, ZHENG Zhi-yong
(Key Lab of Industrial Biotechnology, Ministry of Education, Jiangnan University , Wuxi 214122, China)

Abstract: The national cation exchanger (Zhengguang CM-Agrose Fast Flow) was integrated
evaluated on its physic properties, functional group density, static and dynamic adsorption
properties. Besides, the adsorbents were used to purification of lysozyme from egg white. As a
result, it was found that the physic properties of CM-Agrose FF include density, water content
and size distribution are up to the requirement. The functional group density reaches 187 mmol/
mL, which is higher than CM Sepharose FF. The static and dynamic adsorption of lysozyme
reach 107. 0 and 90.3 mg/mL (100 cm/h), respectively, which indicated that the adsorbents
could fulfil the efficient adsorption of proteins. Lysozyme was suécessfully purified from egg
white using the cation exchanger. The purity of lysozyme was more than 95% and the yield
reached 4. 1 mg/mL egg white.
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KA, £ 1042 B A g B 4h KA " (0 GE
Healthcare ,Pall . Bio-Rad) FT 22l , i £ A= 7= b5 o il
LB LL Sepharose R R HI i & A N &
B REEHAREMMEFTRUWRA#O=RE. #
RENSEEARMEAE, HEE LK BEHRFH
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1.1 EKREH

1.1.1 &M BERRE CM-EEESRERS
F 32 ¥ 7) (Zhengguang CM-Agrose Fast Flow) , #f
LA R F B2 7 7™ & ;CM Sepharose Fast
Flow,%H GE A& =& B & Mir#, % H BBl 2
AR E RATHEIBE, TER;
NaOH,HCL.NaCl. #7 # 8 . Na, HPO, %34 H %
B A

1.1.2 8 AKTA Basic B &4t ,GE Health-
care 3 ; RHAE(RR 1 cm, K 15 cm), LA T #7
BEMIREERATAWME: EARERKAR, £E
Bio-Rad 7 7] %l % ; Master Size 2000 £ 2 9 H 1L,
B Malven A7) il 15 s H il a2 B8, H A Ni-
kon A Rl 7 ; B 25 1 I8 {X, X ¥ Autoscience 1Y 2§
BRI HIE.

1.2 TWHZE

1.2.1 miedgemz RSN R K SMEE L
Nikon E200 & MBI WM&, K ME %8 20X 10, &
HEEMNERAKBRARE, BT ER . #MiE 10
mL ZHLEGAR. KR 1 g EABSHRT S

mL B S TR B A
KARET RS AR, B AF T R
S AR TR TR, B R T Rt
5,
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b T my—my
K H o, HMEREREEE (g/mL)sp, HKKEE
(g/mL)sm, HBEHEREEE (2)sm: A RERK
B BRI R R (@) sms FMABIERIEWH KB L
ERKEE ().

UIREEE (o) WHBERFRH BB ERRE
Bk, BTN 5 mL EFMAKTF 10 mL
BH . AKBE . FIRIH. AREHLEEREK
KOPIFRE DI EEBTRITE

_my—ms
o5 v, (2)

Ko, HMIKBVIFER B (g/mL) ym, HIDAE K
BRUEBFRNRE () im; NTZEHHNEER (V)
R EE RN R AR,

NEEEKE () RABRENE, BkF
R HES g MRTFHREMRP MR 120 TR
B2hEEE.HHFE. REHKSESENFERE
BHE BN KE.

I BRI AR 4> 75 K B Master Size 2000 B142 4y
(K E Malven XD #THE. EZ 3 K. XA
BA R BB ER RS IR NZ,
1.2.2 7350 e RAMREETED
ERHNBFRAFED, BRE RN 4 15 mL
EEARV D, A 400 mL 1 mol/L HCl % #&
ZBHBA B, ARG H 500 mL ZE/KUMREH
WA B MENE, R 2 mL £68F 250
mL BRZ=/AM+.MA 100 mL.0.1 mol/L NaOH
B, ZIR T KA 30 mins APIRER 25 mL %, A
0.1 mol/L HCl % B#ATHE, FAt #iTZ AH K
B. UBNTIRERAN TP ICaBEEANE
REBERETFZHRAER, THTRITE.
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AP :q NETFXHEE (mmol/mL);V, AT HX
BIEAM HCl W BAEAR (mL);V, HE MK IHEFEN
HCl BB AR (mL) 3V, H# &R (mL),

1.2.3 #AAMageat RAFEMENE
BEMER, o %% R AR ENE S (pH 6,
20 mmol/L P EM-BE M B — 40 i 17 V4, fhik 5
4 BIFRER 0.1,0.2,0.4.0.6.1,2 g F 25 mL # &
BB A 15 mL & 5 mg/mL B HEBKNE R
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(pH 6,20 mmol/L FER-BHRME 8 HHEEH
BFKBEEKF,25 'CTF 180 r/min % 8 h; F 4
R R ,280 nm TRIE B EBOREHE, W
BEEMREMASEORRERE.

REDHPERXTERMER:

Q = (Co—g;')-Vs W

Ae.Q" H WM& (mg/mL);C* HBEHBW
FHERE (mg/mL);C, WEHBHERRBKE
(mg/mL); Vs Jo ¥ 5 B & W 69 4% B (mL) Ve Rt
kB (mL) .

R #E Langmuir IR HF V& F B2USREN K
MEEROEARMAERNEEEER.

Qe C
K,+C*

1.2.4 HAAHMEZESOMNE HMA AKTA Basic
ENMZGH#OREBFEMARNME. W44 mL
NETFEFEPGIEEEAR 5. 6 cm) ,—E RE
TEARENSE i (pH 6,20 mmol/L #r#ER-B
BRE_H), FH/EEA 2 mg/mL BEHE BB RE
MARFAD . 280 nm EAMEMBOLEARER
WHEERESTE A AR AL IR IEA B 5 4 O BSA WK E
LHFEME.

10%EERF BN K 3h AR B &R Griffith
& OB kTt E.

10% C
ou = C, xj Q C,,)dv (6)
vV

A :Quy H 10% FHEN HSAREE (mg/ml) ;
CHIC, B ARKE N EAEREREMVHBE
HERE®EE (mg/mL);Viw F10% FENEAQ
AR A R (mL) Vg8 K A 4 B Y UL R 44 f
(mL).
1.2.5 ZHEVHEESHODH

DRESLOE BHEH#SE—H. WEEE. &
1: 209 m A pH 4.6.0.1 mol/L #7# M-8 &
S-HERK,. BB 4 CREHELIER. 8
000 r/min B.LHRUTHE,0. 45 pm P FLER B 38, B
¥ E WA NaOH ¥ Z L # pH (A,

2) B &4 .AKTA Basic B 54 B &
MAEERL2.4; L pHEN6M 7.5, LHE
0.5mL,#HE 1 mL/min; % &£ &5 0.5 mol/L
NaCl # BESE R BERL W pH {E 5 EHE B WA

3D BERAH - WEE Bk, 4 F 2Tk H
SDS-PAGE # 3k &% , ## k A Laemmli fk %, Bl 12
g/dL I BHM S g/dL B EARKR B
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Tab.1 Physical properties of CM-Agrose FF
P / P / ﬁ%klj\/pm
° N w/% (d€0.1) ~ D,/pm
(g/mL) (g/mL) 4(0.9)

1. 08 1. 05 91 42.2~156.7 98. 2

otk E CM-BHBE 4 55 MR 1% P 73X 80 9 2
Bk 6 g/dL XEBKHAEHE. A 1 HHEE A EHE
Ko ATLARERIMBRE G EYS, REE R, |
BAPNE—ER R BT E N, W LK REE
YWRIFEVMMABRESHTFE. I NERE
WEN R BMERE . EBREFEAHRES.

Bl $(RAECM-EEESREAEFERAY
BRRA BXEHR 200)
Fig. 1 Morphology of Zhengguang CM-Agrose Fast Flow
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RN BETERKANEBRESHMMRIA
FHRE, WMIREREREILERET LM RE
BREERES KRR, B THREFEES B,
PR E B FK, 554 1. 08 g/mL # 1.05
g/mL, T &K B0 &E 1%,

2ARRRBESNUEHAREEIHRE.
ALUERFANEMERE RFAONMNBESSH,
SHEEBA,J0.1) ~d(0. 9 42.2~156.7
pm ZE, KR EHRZ(D)IH 98.2 pm, X—8
# 55 Sepharose FF % ¥ 4 & # i (GE Healthcare
Rk ,45 ~165 pm),
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802 £ & 5 42 B BH K ¥ R %28 %
15 (Q,)iEE T 107. 0 mg/mL, B8 B F CM Sepharose
. FF ) 100.5 mg/mL, ¥ B &% B(K,)
EIO- HA0.177 mg/mL, Y B E URIKBIR A& —%
g4 B0 R % BV R 0. 177 mg/mL, REH T
£~ CM Sepharose FF # 0. 063 mg/mL, {8 [7] # i} 8 5
i KN RERFBAEEARAER P LEBNED
10 100 1000 R AT A RO Y 3 7E ST B 4 B8 4K R 1 R R
¥ fmm BE, MM RGBS RS Y TE 2,
B2 SEBRRECM-FERSBREEEFZHAMN 120
HEHTH 100{
Fig. 2 Size distribution of Zhengguang CM-Agrose Fast _
Flow E 8or
MUERBHEEAN SR, REABTEEMNET 3 # £ oof u CM Agrose FF (Zhenggusng)
WEEHRME CM-BUS RS MERE FA RO R D 40l ® CMSepharose FF
BAEE,. 4 H R 185,197,179 mmol/mL, ¥ ¥ K S0l
187 mmol/mL, 52 KX 9.17, FHEFEME CM
Sepharose FF ¥ # % # % & % 154 mmol/mL, ———
REBFLBAR SN RS, C'/(mg/mL)

2.3 BERAEE
URHEEAREE(pI=11. )M EREHE R,
ZRTHAFMEFANRE pH 6 B8 SR
. ESHRNMRAFTT L., WE 3 Fin,Eid
Langmuir ¥R & ZME=HROEARHER

B3 BEBESFARTECM EEBEHREMEF
3% #3307 & 4t CM Sepharose FF b # % §f 2
B2 (pH 6)
Fig.3 Isotherm adsorption of Iysozyme on CM Agrose
FF and CM Sepharose FF at pH 6

F2 BPEBTERAERTE CM-EERFHYEME T XHRAIB R AR CM Sepharose FF FHBSRMGHERH S8
Tab.2 Parameters of static and dynamic adsorption capacities of lysozyme on CM-Agrose FF and CM Sepharose FF

Q./ Qio% /(mg/mL) Qioy /Qn
B (mg/mL) K. 30 cm/h 100 em/h 30 cm/h 100 em/h
CM-Agrose FF 107.0 0. 177 93.0 90. 3 86. 9% 84.4%
CM Sepharose FF 100.5 0. 063 - 88.7 — 88.3%
2.4 BHEBHER 1or —— CM Agrose FF 30cm/h
BABERE LWFENLTURRS S 0.8} 7. M Seharose FF A00cmn
T B & B A B B A BE SRR R A P Y TR
WATH. fE& 5T WA R T B E 8 E SN L *°f
Fifl CM Sepharose FF a1 %M, WA 4, A © o4l
VA% BLEE B (100 em/h) L& (30 em/h) B Ff i & T a
FEMA Y LR, BRI FRM L, @t 02r R
10% % R G E I, B 7= 5 60 IR 69 75 R 7 i | I ¢ ,
Quoy 81K 90. 3 mg/mL 1 93.0 mg/mL, B A& 160 180 200 220 240

BMHETRHERELE D, BHFARETHE T

CM Sepharose FF(100 cm/h ,88.7 mg/mL)., 5

BAEMFR(Q,) B, B FE5 5N 84. 4% M

86. 9% MG AR UKESH S THESEH

ABBH. BMHRARASHERHSHERE 2,

.5 BEFDBREHRMASE
FHEE-MEETEKEE B -—TNEHA

& #/mL

4 BHBESHRAECM-HEESREMAETE
R FIFIH & /r R CM Sepharose FF | ) 535 iy 2%
Fig.4 Breakthrough curves of lysozyme on CM-Agrose
FF and CM Sepharose FF at pH 6
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0 , ERETHWETFLHRER., BLERTREBY
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Fig.§ Chromatography process of lysozyme purification

by CM-Agrose FF from egg white
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