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N E BEAEASSZETZRSEAATALAAOEAMLME, &SRR ANEN N BB AT RTT
TER,BAT—HAIMEPHAEOFEATEOORBE A — SR LBIEEHME L WiEfTREERZE, AR
BT 24 41 Jii CM Sepharose FF LA & AR HARA R K I A8 04 4, B /5 & Al Butyl Sepharose FF — - #i 7K 2 7
BHRA#ME SDSPAGERREB A —FBAW . A HBEXT 9% AT ZHENSL2%, SEEARIEIEZH
HE ZLEREEGANES BEFTLEXRTHRE. BXRAAHLENR.

x| B, g, AMESED, B8R
FHRSEE T

A it 7% B & H (Human Serum Albumin, HSA) &
s EEMARMAHERES, 2 TRN
kD EH RMEFPIREETN —FEGR. £
ABRA GHEESESOEEEBIRREEFNES
EEMEE KT E RS H A ET 28, K
RATFRGOLAEER AR, BTUAGHRE. R
Fe K AE B G AE %, T B AEE R A KIERLAE
h REMGKARBRAMEAES" .

H W, s BB A A9 HSA 4K #R dy 3% A i) 45
B, HE BASAMABEANARACHEHEZTED
He ERERA HSA NP REE R4 H,
YR, FEENRATRHELEDSARLY &
SRIEMERERENA, BB AN RA 3D
FOIR R I 3% 5 AR B9 AL BRI 3% 84 O 3 B AR 1 [ B,
i LR T2 002 B AE A R0 (R UE M 980 5 AR
Zet, A, mX Tt TAHERRZ S,

EFFETMEM HSA S TEZRKBRAL
R ZBIE, —BRE4-5 5 B ERFEN
EWREL HEIERARIZHAKM . MAL
MEBDFEREKE - mERNRE, @ HIV,
HBSAZ %, HE,ZHAREHEELEFET, SH™
mEERRBGER R IR ER), RS ZENERE
HHALMBER, FHBREX, E>ABKE 7d. B

W 7% 8 37 :2004-03-16, 4 Fl B ¥4 :2004-06-16,,
EE&WE . FFAANFERS BN H(No.20136020)
» WLEE

EWIRIAE A XHEERET 1000-3061 (2004 106-0943-05

EENERMERMN AN L4 80 £/ F 4,
B LY Berglof ', B2 T. Bumonf " T T ERE
AR HSA T ZHE. ATHZMIAER
REXEHNAS, RKAER SLAR XEEEE
WMHEARSR RTINS R . FERDIMERT ™
Ak Ak, HSA 5F 7= 8 24 300 O, 2 E IR & £ 99.5% , H
BExBEL A ERN . G4 xmIEN 2T
REb HHATZ . KEARBHABFXHRGERN
DEAE &) ZE S HE T XHGER A CMER)RE
n— SR B AT, 3 BB T3 d B o HSA 3
REERR RS2 pH 0 oA, I TR B E M ER,
HFERENpH M TR, AP EK  ERKESE"
W & X B K ¥ 5 A B T (Hydrophobic
interaction chromatography, HIC)}H| A HSA #Y 2 #r ki
., 5— B TXHEEN#TAR AABE TR
i 4E HSA A 4 BB, HSA H 7y & &k, BRI K B
#HITRMEL. IRHRARBHNAGEANFMET
CHIBTE, WE T RERE,HE T B, R
B 4R 49 S A 2L R E i R

1 MRFF %

1.1 XBHEH
1.1.1 5 45 HSA IR P By &% % € B Sigma 24 7]
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B ¥ # 20 %

. FRm#EmitERizEME&RBERA A
im#¥, B4 CM Sepharose ¥F ,Butyl Sepharose FF,
Octyl Sepharose FF.Phenyl Sepharose FF-23 Amersham 2
RS, HEE 2B KBRS0 a, bRk
A BT Tween2D A Amresco 2% & =il o

1.1.2 ¥ #%: Series 9500 LB B HF K. (£ H
Polyscience %+ 7l )3 AKTA Purfier 2 H & %t:
(Amersham 4% @) ) ; T B 68 3K ¥ (32 B Bio-Rad 24 7)) ;
Allegra™ 21R B & ¥ IR B Lo HL(E H Beckman 22 8] ) ;
EMEWRE(LEBRERRRE] ).

1.2 RRAE

1.2.1 HSA MM . HFMFLEAaK",

DIRF RS 5 AR A RS 7 25mL FE#F B HR
AR P BB 419mg, A 0. 1mol/L NaOH 10 mL, A B
BUE FRPRITLER, AREAEKERT
LEAILERMEP, EMAEELS 100mg, BIG
AWK ZE ILRE, L ARPHEC TR, BH
PRYRTHH 250mL, 0 0. 1mol/L.pH4 .2 #riE B &
M 750mL, i A Tween20 (2ml/L) , RS, BB RF
BRI .

DIREMEH B E: FHIR 0.1%.0.2%,
0.3% .0.4% .0.5% % B B9 ¥ o HSA 7 ¥ 200pL T
HE S, WA 4mL B P ERN AR, R %R, 10min
R 7E 628nm M S REH  MEIRMEMZE .

3)EES T HSA WRBEAG M E UM B - E HL Bl
FE&L 200pL, 3 LR FA M EFBRNCEEME, A5
Heph 2k AT #£F HSA KB,

1.2.2 SEAKREMNE™ . R Bradford 3, B KW
3R, B ME.

1.2.3 AHUE - FHKELEE T 4CKEPEE
Grik,24h G MR LA A B B AU, B RRIILE
 4CK 10 0000/ min 44 T E.L, B0 FLE.
1.2 BZEUIE:BLFLERA I LB KRS
ELERBEEN 45yL, IFAFEMEF pH = 5.8,
SSCHENBEAHTMA S ZEEREE 19%
(RFES ), S8 1h, % - 5C K 10 000¢/min
AETHELOKELE, NEEBRIEEERKLST.
1.2.5 BRI BMZIEMEBERB L. KB
H#fTRE RZERERE R e, AN E
Sephadex G25, B % H R -+ # (2.5em x 20cm, % B
50mL, 8 X 2t & 10mL, & & % ¥ 20mmol/L
Na, HPO, + 10mmol/L P8, p)H R AT —~H B &
#iR b, 3% AR & 2mL/min.

1.2.6 CM Sepharose FF B T X EZH L H . F 2 B

EFT—#BE %R AKTA Purfier B BRFT4E
REGRAE . XRABRAPCEMW, XTREEMA
UNICORN {4 i#f74b 3. BHraE R X $2.5cm x
20cm, 3% B 20mL, ¥ #% & " ¥ % ¥ 20mmol/L
Na, HPO, + 10mmol/L #*B B8 , pH | AL R P 1TH
At , ¥ i 22 Mh ¥ 4 20mmol/L Na, HPO, + 10mmol/L #7
B + 2mol/L NaCl(pH6.2) , 3% FH L i 3mL/min,
1.2.7 BAKEWLE: B R T X5 $2.5cm x
20cm, 3 B¢ 20mL, % F 69 F 45 22 oF 3 29 20mmol/L
Na, HPO,/NaH, PO, + 1.5mol/L {NH, ),S0,(pH6.2),%
JR. 28 ¥ ¥ 24 20mmol/L Na, HPO,/NaH, PO, (pH6.2) , 4%
& ¥ 5 2 Al Butyl Sepharose FF {E 25 8i 7K B #7 #t
B, T ERR, AREREEERREREKER
F, K% AR EHN 3mL/min,

1.2.8 S FHSAWBEITH . R ZLBARESRE
BHA 328 247 5 TR SR A HSA ¥R BE Rk 8L Wik,
HiKEMARRAGERRT .,

1.29 EAFRAE S :RA 12% SDS-PAGE
¥, FHBERE AR 3R G AR REAT SR BE 47 .

2 % R

2.1 AFIRE

P AN - 20C U T RKGRE, Eidtfr
BRZEMAENTEE4CHEHEBRGE T EBEM 240 L
FEHBL R EFLROGHESE HPEE
FENAFIN.9L4EAR. 580%™, &
50mL JrRh 3K 7E 4°C K 10 000r/min &4 FH.L,18
AAGELEE. 2EAESH HSA 2BE RS RKE
3% 50.2mg/mL,
2.2 HZEMME

HSA ¥ ZBUE LA AL, BRI A%
1 R Kistler # Nitschmann 3" B £ % HSA Y
AFETERGEAFENIAL ARSI —F#
AR, ALRBRAT XS T, TRBME
B IE IR K 3 P AT , UL B A A B 2 K4S 50mL
BHRLEESEARERNZE 4Smy/ml, ¥ ZEEHE
EBLHELEEATT -S4 BEHl4& HSA, JlESD
FERARCEAM - EREANFAEELS. £
ICEREFEANEREE., #ZMAESHAILE
97mL, HSA ¥ [ 24 . Tmg/mL,
23 B BRZWEEHRENHAE

HTFZEAE L EPEERERR ERIEZE,
FEENRAPHFEN KR ZHESERMERRE,
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ARAERZEBAERXATX - SRE RIME
EHZENBEHLE, SRPERAREGLRE, EN
Y4t i 2 Sephadex G25, LR A Wik pHE N 5.6,
BET 448K, HomL B ZEIEENRE L
EEWATRLRZ 5, 835 216mL, HSA
WEE 11.0mg/mL, RS ERY , ] HSA L&
ARk,
2.4 CM Sepharose FF B F X i S 4b B
ZARMERRIE HSA HEFEREWH, UK
aER. HEB HSA SR AR 4.7~4.9, 389
Al lmg/mL (Y4 HSA T T RMHEMEZR,

100 ;7100
A [ UVymAU /
go} — Cond/mS-cnr! i Jso
pH5.6 i
2 {
% 60 [ 160
C § ;
S 40 i 140
‘ i
0r J-‘ 2
Pt~ S

=

0 10 20 30 40 50 60 70

VihmL
6o 100
501 —— Cond/mS-cm-! Jao
pH6.2
o 40F
-E 160
30
& J40
=
2 20

0 10 20 30 40 50 60 70
Vil

o

Cond/(mS-cm!)

Cond/(mS-cm-1)

PAEFH®E B pH BER 5.6.6.0.6.2.6.3 F15%
T3 2mL F CM Sepharose FF ZH7 i, S R nE
1Aim. MBI 1 ATLIEH, X% pH A E 6.2
B, HSA L e FE BT RP R BA pH B
EH62, IR KR Z MGG pH £ 6.2
JG 8 2mL E CM Sepharose FF B4 i, /5 458 nb
W, M YR rh i SR, R &R
B2 iR, EATEREEN e, AR
9B p VR B B e R e, T B S L B — AN WX B B B
BEWE, WEE s 17.3mL, W13 HSA M HE 1.2
mg/mlL., J& F5 W SR B W HSA

A0

3sf B iVpymAU |~ 100
ol — Cond/mS-cmr!| / jnd
pH6O § lgo
225} ®3
E 2] g
5 %
= 151 g
> ol 0 °

Cond/{mS-cm-1)

1 AR pH F4li HSA £ CM Sepharose FF |- 908 Bt 17 20
Fig.1 Adsorption of pure HSA on CM Sepharose FF at different pH

—— UVy/mAU 1o
sod A | e Cond /mS-eni”’ i -
<120
500
o rinsing peak jioo =
< 400+ )
£ eluting peak || | 80 :g
%] 3
> 300 : 2
57 1% 8
200 4 4 40
1 1
100 4 4 2
1 ;
U e e g r——y 0
0 10 20 30 40 50 60 70
VimL

B2 pH6.2 Z# T H T CM Sepharose FF | (92 HT 451
Fig.2 Chromatographic pattern of sample
on CM Sepharose FF at pH 6.2

4 50 4 5 T & A BCE A 5 % AT SDS-
PAGE Hi3k4+#7 , &5 RN 3 fim. ARHE I 4ES
IRV ZBUIREA S LRI, RS
FHYSZHXEA,BhFPREK HSA BLXBP
%5 6.7 4515 CM Sepharose FF 217 25 5 ) i b i
7075 4 Bk e W 2 9, T L&t 7E CM Sepharose FF
BB, HSA FEA VWM EER, JEpsE L
FERIE HSA KB,

2.5 WAHBEAAEHTALE

WL R HSA WBRKER R, REKETS
BUKERMENSESEIRTHAOLRKES., B
W, X —ERRAGKENHTLEE, LR EHEN
PTRAEH. BdWERE S K Butyl Sepharose
FF, Octyl Sepharvse FF, Phenyl Sepharvse FF iX = F B
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KA, B &% A T Butyl Sepharose FF, % 4 B Hi /K o 2 3 4 s
HES, TR ER MAA T 3K HSA, ER XA 9—
0 B T35 BE 2 b V-4 , HSA W IR T Ei K A B b, 2R «— pun oo D

FHEREFRERGTHRB. SdBERBER,
IRWETHERERKESH: L —FPREHEH
HSA ¥ SE#E S BE R 2oL, EHETTIRSEEH  REH
T0% 4528 M + 30% Y& AR 2% vp ¥k 2 AT B BR ¥R B
oA B — /b, B S F 100 % YR BB o AT
VK, XA SR — P EAR 14.4nL K E B,
HTHARERTRMEE, REMEREEH
HSA £ ¥, %W /H Bradfod M B EEBEHEKE N
0.16mg/mL, EHER WA 4 Bimx,

3

4 5 6 7

M3 A% WU HRY SDS-PAGE ik B
Fig.3 The SDS-PAGE of collected samples
in previous steps
1: marker; 2: cold supematant; 3: supernatant from cold ethanol
precipitation; 4: precipitate from cold ethanol precipitation; 5: desalted
supernatant; 6:rinsing peak from CM Sepharose FF; 7:eluting peak from
CM Sepharose FF

UV,g/mAU
Elution buffer/%

T L] L) L]
80 100 120 140
VimL

0 60

4  Butyl Sepharose FF F M EHT 4R A
Fig.4 Chromatographic pattern on Butyl Sepharose FF

Bs5 #ikEHEEREKIHTE
Fig.5 SDS-PAGE analysis of hydrophobic chromatographic result
1:marker; 2:eluting peak with 100% elution buffer; 3:standard HSA;
4:pesk with 100% rinsing buffer; 5:peak with 30% elution buffer

+ & W 4 e 37 4T SDS-PAGE 4+, B 5 FiR,
AIAES,BE A 100% % & rh B oA F e f
W sE#E Sl HSA, HF B kiR U B /R —&KB%H, ¥
et & 30% Yk % 2% v v B BR vk AR B B e R D e BB
AEARESE ERABREZH., AdXESR
WESESNH BRI T2 &S WMANER AEEL
mE1HFR.

3 it #

FIZHEIEHARFNEEH T ENAE. B
BYFXHABPRIMNRA T ELRX, B 2R E
HSA # 4y ik HSA H4r &, XF & A2 ik
HBETFHAARTUBEEATEIRF . MRTY
WA, R TS HSA MR ERR, BER
FEHTHRBMSBRERENTE. F—-HRA
MIBL K 25T AT LAA A A HSA B KRR
HiA P BR HSA B4 &AM B K. HSA PHK
HEEMBRES BRENN 40%, ZEELABRRY
FiktE, BIEBEX -8, ARG KHAEEABRI kA
fk HSA BRYIEWiTHY, @ X WA FEEARNE
WiAENEAER EABIGERT 920 BH
FYU.ETAENZENELZHAE, MNKEX
B ALZHKRESL ZBIENERSZ HEAF
#H—-HRENE D, XETERSH T HSA BAKHER,
BpfEZE 100% BB B XM T SE KA RmDFD

F1 EYMOSANMKERMAE
Table 1 Recovery and purity of HSA after each step

Cold ethanol

Removal of salt

Cation exchange Hydrophebic interaction

ipitati Remark
Cold precipitation precipitation and ethanol chromatography chromatography
Recovery of HSA 100% 95.5% 100% 94.5% 90% Total recovery 81.2%
Purity of HSA 59% 76.5% 79% 90.5% > 9%
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Purification of Human Serum Albumin from Plasma with the Combination of Hydrophobic
Interaction Chromatography and Cold Ethanol Precipitation

YANG Hai-Rong' LUO Jian' DONG Ai-Hua® ZHANG Ji-Yun®  SU Zhi-Guo'”
' National Laboratory of Biochemical Engineering , Instizute of Process Engineering , Chinese Academy of Sciences, PO Box 353, Beijing 100080, China}
2 ( North China Pharmaseutical Group Corporation, Shifiazhuang 050015, China)

Abstract Human serum albumin { HSA) has been used to treat a number of diseases with high dosage, so exiremely high purity
is required in large scale production. HSA from plasma has long been produced by cold ethanol precipitation with purity about
96% , and final recovery 80% . With the development of modern chromatography, its application in purification of HSA has been
increasingly studied in the last few years. In this paper; a new process was developed for purification of human serum albumin
from plasma. The process features a combination of hydrophobie interaction chromatography and cold ethanol precipitation,
hoping to get the product with higher purity, higher recovery and shorter production cycle. The plasma was first treated with cold
ethanol in a similar way to the conventional method to eliminate possible virus contamination. The supernatant afier desalting and
de-ethanol was put through a cation exchange chromatographic eolumn containing CM-Sepharose FF. The operation was in a flow-
through mode in which non-albumin protein fractions were retained by the column and albumin fraction passed through. In this
way, a fast separation was achieved. Purification of albumin from the flow-through fraction was performed with hydrophobic
interaction chromatography which binds albumin tightly. Trace impurities were flushed away from the column. High purity of
99% was oblained as one band in SDS-PAGE with silver staining. The final recovery of HSA was 81.2% . Compared wiih the
traditional process of cold ethanal precipitation, the chromatographic purification can be operated under room temperature, and is
faster and more efficient.

Key words chromatography, purification, human serum albumin, cold ethanol precipitation
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