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Abstract: Fraction V supernatant is an effluent of Cohn

fractionation in plasma protein industry. Due to its high ethanol D \wd Cold ethanol precipitation
concentration, further recovery of the residual protein has been & TN LI
regarded as non-economical. In this work, a recovery of human ; x:zltjv

serum albumin (HSA) from fraction V supernatant by ion exchange Fraction V supernatant Waste

chromatography was reported, which had not been reported in the 40% ethanol

3
M- Media screening: BSA(0%~40% ethanol)

literature to our knowledge. Firstly, bovine serum albumin (BSA) %5 ? G
was used as model protein to compare the adsorption capacity of ﬁ: Yy S 1w

three different types of chromatographic media in different ethanol- HSA ", ;
aqueous solutions. The adsorption capacity of the hydrophobic PEATSM Oco!

medium to BSA in ethanol-aqueous solution was very weak, and the increase of ethanol concentration led to the
adsorption capacity approaching to 0. The cation exchange medium had a high adsorption capacity at low ethanol
concentration, but decreased quickly with the increase of the ethanol concentration. In contrast, the anion exchange
medium showed the best adsorption performance, and the adsorption capacity in 40% ethanol-aqueous solution still
reached 34.66 mg/mL. Further experiments showed that the adsorption of BSA on the anion exchange medium in the
presence of ethanol could be described by Langmuir isothermal adsorption equation. The anion exchange medium
DEAE Sepharose Fast Flow was packed into a chromatographic column. Real purification of Cohn fraction V
supernatant was performed. The Cohn fraction V supernatant, containing about 40% ethanol, was directly loaded to the
anion exchange column. A two-step elution strategy was used. The first elution was pH change from 7.0 to 4.5 to obtain
the target product human serum albumin, and the second elution was to increase the concentration of sodium chloride
from 0 to 1 mol/L to elute glycoproteins. The purity of HSA was 96.35% by electrophoresis, and the activity of binding
to the ligand warfarin was comparable to that of commercial HSA product by Cohn fractionation. The total recovery
was 43 mg/L Cohn fraction V supernatant.
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@A, RE?, RE4, ¥ OB, & &7
1 VUK ZEAE T4 B A I E R 2522 R, BRI A S R4 R A E W E AL, T ERIRE TRESLI8 2= F DU N1 & /Ny T 25 1Ak
TREH AR TR, VO R 610041
2. FE R R AR TR ST AR AL TR E K T seat =, bR 100190

 FE. LENMRIGE CEEE LZ T Cohn H5r V. EIEHH T H LEEK B S (R IR 40%), 35 RIBCR A A WAL
AR RIEFEE Sy o BFFIRER T RH—ZZH M Cohn 4853 V _EIE RN LIS B8 H 7. B 4a LA 95 H & H (BSA)
BB, W T ZFAREBAN AR F S BE—K R N A & . SR BE L BE—/KIE % BSA WP RE IR ES, Bina
VR B BT P I T BHES T2 e/ PR SRR B N B e (B &, (HE SRR BMR B & R k. AHELZ T
BT AN TR T IR, TE CBEARFRIR AL 40% ) £ BE—K I i B 25 =751k 34.66 mg/mL. #E—PSLIn R B, 7£
LEEFFAET BSA 72 & 128 B BRIV B AT Langmuir £8P 7 FEfIR . BB B 742 #4) ii DEAE Sepharose Fast Flow
FEHENTEE, T Cohn 447 V BB P/ 8 A MIEHE A, ¥ 40% B2 Cohn 47 V _EIHR EIEVERI B T2 # 20T HE,

K PG PR, 25— 22 pH (E 1 7.0 2 4.5 DASEl FAR NS & E, 28 DA SUALBNIRBE A 0 802 1 mol/L BA
Ve A A R MERE 2R . SDS-PAGE HLUKA I M5 B 8 B ALRE N 96.35%, #5924 43 mg/L Cohn 44> V EiEW.
AR GRS I 2 W) G B T A e RN 1 B 1 A AR = R A K S R BT S TG R B e VTS AT R B TR
1) 9 2 1 S AR AR A B I 2 G U S X BRI BT ) St I 25 G O L. AT AR, BT AR T N SR R

PEEAR, PSRN MR TR R Rl R 2R RIS A
XA AMEAEA; 40V Bl S gz RIROBTE: EA%H

FEZES: Q816 XHEAFRIRES: A

1 2 2o

L3 A 2 A (Human Serum Albumin, HSA)/& £ Ff
HHORP A5 R 2, FEZ AN AR
AfFEENAR, BREAARANHRCEZED
SR, ARAE PR AT SRV RUSEAN RO SR T TR SR o ik
RE KRB NI HSAW, {H A I35 T s 25 Fh s g
IR RE . NORUEF= M &, 124 N1k 25 H K B A i
TAk—H KM Cohn ZEBIF1 Hosseini Z5PVF & KRR 2
FOrRYUTE L. ZIEE S T AR E. BEARK
FE pH. B FEAR BB A, AN R L3R
EARDSFTARMUEAS . NLiEAEAZL Cohn
R B T2 M vt dl sy, BERZ NS V.
Moy VI EIEWCE @Ik BE(ABIKEE 40%) L8, 0
ERNMSE TR . HA5 V I EERTTEaE £
T 2% 2053 A5 B0, Schmid!' 0% 404 Vb3 itk —
WUTE DB, FIHEANEEDIEIRTE TH55 VI, 12
B RE AR S ERTTERS THS VI, FER
TIRZNE: BT A R B A 23 B I B R AN A

XERS: 1009-606X(2021)01-0092—08

JEF RS T 2 5y VL MR W e A8 43 72 S g M (41 47
IX) B SRR ML A3 (493 X) . Schmid A& HAfF 7t HIBAG 4
gy VI TSR [T 7 B AEEAME BT K e, AL
Acid glycoproteins!'®!, Zn-ap-glycoproteins!''! Fl o, HS-
glycoproteins!! 4%, ZI&H X T HUWH S v EIFRH
HSA BN, [E R SR R T L), 45 Re gL
fEEA s v EERT AEANERTZ, MUEF
i3, SEBRE N e R H AT A
F i S OIRAS

JEMTE R B A A 1) B T LA
SN E A JE T B AR, R, IE R AT
B I AR AR KA AR R 4T . Chang Z5EUSIZERT 54
BUAH B R AL 1) R  HAR R T A LA = A B
R, UEBIE W R, 4 . R B E VL
AV, ARPEAERMBUZET AT SHEEER A
W5 B B WHEEE S ZMEZIREE . Tauc 54 30%1)
CEIRN A B 1 22 4 = i R oK E I A R £ 0 R
i, R T EN SRS, Lo FEE ST i
EASEFIMANE L R (PEG), Mk T 4RI 25
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MR, B TG . B2, BIEATCNLE, EE
X CRAFAE T RN E A SRR, AR i
FEUAT, FAR T HEM MK TAVEF R v _EiE
Y80 Ie i B ) 245 Y B 1

A TAFE S VARG AR AR B A, AR
T AR BRAE L BE—7K P LI 8 IR B 7
MIAALNE O, 8 T LWEAFAE T B T A= it
X F BRI AT N, ik DEAE MR V
EIEWR AT N s A s AR s R AT R %
PrEAL, KA pH ANEEPIE B sk L Cohn 415> V 1
AR B A NS A& E, Il G
W BOEIERE I RE 254/ 7 1 46 5 R A T I s Al
S5 B B AT e L s 1) 2 ) e AR

2 X

2.1 MR (BRI E

Moy v EIEWBEVS) AL H&EHMHSA, iR
YTV VR 25 ) B 22 AR W) TR I A A B A m] it o
B AR FA(BSA, 47 98%) AL HURE R Y AR
HIRAF L. =F Hitrap /N ZHT T2+ DEAE FF,
CM FF, Octyl FF } DEAE Sepharose Fast Flow 7" Jii &3¢
GE Healthcare A /=it HIELHN 19272A(3%
Sigma-Aldrich 2 w), HARAFIE 54t

JZHT 248 AKTA Explorer(3€[E GE Healthcare A 7])
B £ 20 cmx16 mm (L.D.)Z#T4#E. Multiskan GO 43K
PR CEEFEBR /R AF]), LC-20AD 30U t
AL (H A B A 7)), TSKgel G3000SWXL = 20HUAH R
~PHEPH (03 K (30 cmx7.8 mm LD, 4% 25 nm, Kifz 5
um, HAARFREHNSH), Fluor Chem E BB A% &
43 (35 [E Protein Simple A #]), F-4500 %% Y66t (H A
Hitachi A %)), JASCO J-810 [& — A (H A< bk
Xt

B S5 B el 18 BHAMAAE Z= iR T (20 'CHEAT
22 IRMIRERIELIR

BSA FEA[RISN b R B 25 & ATV 29 87 (Frontal
analysis) L4 E o K ANFZEAY | mL Hitrap TR iEH:
ZREWN RS, KHSENBUE B AR L 0.3
mL/min IR T 7P, S8 54 2 mg/mL BSA ¥R (16
N7~ 487 2% R I 7)) DA KR [R] B0 i i Hitrap T AT
B, R AR R TR . A DAL R B R
J5E 55 R — BSOS 42 1Rk o SR FH R N PR 35 Y
Hitrap FUEAF: AR BSA . ATV HTIESRAS
W Bt 2% B (DBC)ARAE T 205

Ve,

DBC = (1

media

K, co ANTEAKE (mg/mL), V N
FIR IR 2] 10% N B R E co I I H AR
(mL), Vinedia AT AR (mL).
2.3 WRBHFEsRLg

20 mmol/L PR £ &2 i (pH=7.0 LR FIREE
0%, 5%, 10%, 20%F1 40%, K LN 2 FEARFRIK )
HIRCH] 7775 3% 1, DEAE Sepharose Fast Flow 41" Jfi &
AN TR R FE 2 T V0 Tl TR 4 vl ¥R 0o 78 1 4 S e T 4
SR F S [ 4 A i 2 T ) Tl TR s % v VT 1) 2 1 ik
FEXIN 2.5 mg/mL WIRER, 4 BB R EE 2 RER) &
FIEFK 0, 0.4, 0.8, 1.6, 2.0, 3.0, 4.0 mL, FAHN 2Bk
IR IR B 2 AN L & 4.0 mL, B4R EVEE N
0~2.5 mg/mL f]— RFEHER. PRI 20 mg M E
T 4.0 mL ZEEREERERSZ v, IONAY I AT IN E FE il
SRETFIRA Azgo WUAE . EVFIRAE 25 °C X 150 r/min “F
it 4 h, BOENE ISEPERBEEARSE, ®AR
TEA T b W B AR A o7 = P AT v 5, SR Langmuir
W RS R AT 100 AL

Q=% @)

K, O AWMA E(mg/mL /MJR), C N FHFATR
WP E A UK (mg/mL),  Om 9T B 25 &
(mg/mL /i), Ka AW B8 2

R EBSRME RS

Table 1 Buffer solution formulation used in the static adsorption

Ethanol concentration/vol%

Volume, 1 L
0 5 10 20 40
PBS concentration/(mmol/L) 20 20 20 20 20
H>O volume/mL 1000 950 900 800 600
Ethanol volume/mL 0 50 100 200 400
Adjust pH=7.0 Yes Yes Yes Yes Yes

24 BEhEElL

MoV _EBEWRYIEE pH=5.220.1, ¥R pH &
7.0(x0.1), 10000 r/min B50» 10 min J5EHE LR, KA
20 cmx 16 mm (1.D.)Z#714E(Column Volume, CV=5 mL),
MIEA 1.0 mL/min, “FHEZME A N pH=7.0 } 20
mmol/L R g2, #ERMAR 20 mL, WK B N
pH=4.5 % 20 mmol/L ¥R BRANZE TR, Belbi il
C 2~ pH=7.0 &% 1.0 mol/L SALAN) 20 mmol/L IR £:
GE . 195(%)H R Ik
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A=A AL A B A B (mg)/

A IS V ETEARF(mL)x100% 3)

2.5 FEYNGEE . GHMFEMEE
2.5.1 SDS-PAGE Hi ¥k

FE S Beb = K& A & E iR A 12% 0038 R
Pt SDS-PAGE 731, S HEFKEAR 0.1~0.2 mg/mL. K
FH 90 V HLEZEAE 10 min, 150 V HEJESE 90 min, £
% i R-250 Jeth, 6 Ja SR B R BB G AT 48
FE 53T
2.5.2 I RCHUAR RS HERH 3% (HPSEC)

TE v RICHRAH B35 A3 22 25 oy R0HRUAH R~ HE B €243
FE TSKgel G3000SWXL , i 30 A A % W2 &k 2% o Wit
(pH=6.8, 20 mmol/L B§MRFERLZ MK, 0.2 mol/L Hilk
By, KEIYEK N 280 nm, HERMART 100 pL, #EAFRHE
0.6 mL/min, IZ4TIHE 30 min. DA & HSA #5754
R N 22, AR AR A ) HH U T AR S S e T AR )
FeAI i e H AR AR

2.5.3 [H o

7| B ey e = U sl R =N R S g S
i X4tk HSA A2z phii(pH=7.0 J 20 mmol/L PB)E
e, WPEIHH(0.25 mg/mL) 5 E 7] — i,
2.5.4 RAHIE

FICIEHE R ZOCIEACI E, WE %A WOk
£ 295 nm, APE S nm, BKEETEE 1 cm, FEAWKE 0.5
mg/mL, IR % [ (pH=7.0 & 20 mmol/L PB).

2.5.5 /Ny FEEE G S

KHSCHR[161779%: H pH=7.0 % 20 mmol/L i
5 22 PRI ] — R B B IR FE (R S A N, DA
ROBORR LB A M K 308 nm T A (il g3t i
TEE VNS TIREE . R A RKE S 2.5 mg/mL, A
JG 5 BRI TR IR A, LA e SRR € T A W 9
K 308 nm N HIFFENE, 2 0 RO AR AN E I .
HEREAARRRIA 100 L, 84 AE 04 ) T AR 43 15 31 4
A E NINGE AR AR SR,

3 HRRATI

3.1 NI ERIELER

1 =R WA 0T (55 BB 1 58 # A i S A
DEAE, & FA2# /2R A CM FlEE K A i 28 84
Octyl) £ ZEEKE N 0%~40% 1) 2 BE—/KIER 4T BSA
MR Bt 25 it . FTLAE Y, BiKA B Octyl 7 L2 E 5%
3 BSA FRIWR PR 75 B B 28 7 VA R L B 28 1Y) 25%

R OB BT B, AR R R — 20 R
K, LEHREEN 40% D458 412 K 45 5 BSA HIRE
FHBHE F R A CM EA S SR R B A K
(R B 25 B (57.14 mg/mL), HIBE 2R %5 ETHE
WK, BRI A 40%HF, IR EEN 12.05
mg/mL. 5L, 55915 F28 4/ i DEAE % BSA 1]
W B 75 B L B VR B BT B ARG, (HAE L BEIR FE R
40% L BE-IKAE R, A RO 2 B Rk 34.66
mg/mL. DA 455 EH], DEAE /15 A] i 5 0d & sk o
LEEFA T EAM M. ASLE R 1Y Hitrap DEAE
TZEFEIHEE H) /& DEAE Sepharose Fast Flow 415, KUt
T SR P PSP 52 56 3 E LA 9 F kAT

Octyl
CM
DEAE

60 - 57.14

50
s0)
30/
2|

10 {23055

Adsorption capacity/(mg/mL)

Ethanol concentration/%

K1 AFEABE(Octyl, CM, DEAE)TEAR R 2 B i
VR B 5 e
Fig.1 Adsorption capacities of different medias in PB with
different ethanol concentrations

3.2 ORGPt fErsn

2 4 25°C R LIREIRFE 0%~40% L BE—7K I 1)
DEAE Sepharose Fast Flow 25122 #: 47 Jii X} BSA [¥17% bf
PR . MHITZRILA IS5, WIHFF 4 Langmuir T
PSR . MR A AL A0 AN IR B 1) L BE— K W R
A 45 T I VLA B 25 B (O IR T 1887 35 250 (K )
(K 2)o LT A CEERIEI, 0I5 B 25 B AE B
T Z i R RS H RBP4 1) Se i 45 Rk, B
FETEVRFE Frik 40%I1 ZBE—/K W+, DEAE A fg
AR R R, O 9REIS 43.5 mg/mL /M .

HENT 73RS G- KEH P B E A e —
TUHT AR o R TR, B 1384 JE A Al 7K
JEMT R AN LU B AF PR R Ay B R o AR TAE B ST 3R
B, BiKENAEES N CE-KIER T e EaAm, ]
A& R CEE M AAAEHISS 7 B i B i BR 7K 5 H 5 A
R EEKECEE A EAEH . BT BT R EA
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g 60 [ -
g 0

Syt

z -

Q

% 30 B Ethanol concentration/%
£ 20r =0

‘é L o 5

s 10+ A 10

B r v 20

'c:‘) or | | | | M 40\ |
2 ‘ ‘ ‘ ‘ ‘

3 0 0.5 1 1.5 2 2.5
A

Protein concentration, C/(mg/mL)

2 A[FZEEWRE T BSA 7E DEAE Sepharose Fast Flow
S 5 b R VR B~ i b 2
Fig.2 Adsorption isotherms of BSA on DEAE Sepharose Fast
Flow with different ethanol concentrations

%2 DEAE Sepharose Fast Flow B F3 #2777 BRIRHT BSA
HF RS
Table 2 Parameters of BSA adsorption isotherms of BSA on
DEAE Sepharose Fast Flow
Ethanol concentration/
%
Saturated adsorption 5744 5633 51.61 48.11 43.50
capacity, Om/(mg/mL)
Adsorption equilibrium 0.076  0.197 0217 0.051 0.034

constant, K4

0 5 10 20 40

JiE b ) R A R A5 R AT A T AR R LA R e X AR
Bt 52 ZBE Sy TSI, BTLAR S BH S 728 #e 5 T 7E
LFE— KA AT o AT AL AR AR5 s 4
N 4.7, PHEFRZHM pH N/ T2 5, R pH
N SBUREUKAE, BT CABH 138 e i34 pH Y H
A AHXSTE, BR324 pH #AEVE LR, &
FITILE pH=4.7~8.0 MFEHIYERRE, WASKHRIER pH
IEFAEE(7.0), W B 155 AL, SR A 1Y) F AT L
BHEL, AN TE T,

SUE B M E TR T SR KT R o 5 B
FUS, W23 CBREE . B 1 SR, B ORIk
FESE N, R R TR CEERIEH 0%3E
£ 40%I5F, BSA [T FEH 51.15 mg/mL FREE 34.66
mg/mL, FFEZ) 1/3. IXJ& RN 5 120 L0 5313
%, "R — Ll R BB . R TR EARIR
o, HAEKBER AT K7, £k
WP AR R T EIERH . SRR SRR,
MCA BRI HEE, BT ARERES B G R 1SR K 4
e —SeB K AL, & o X PR VAR A U8 T B AR
FRIFF I ELFE AT R A FI BT, S B0 T H It M e
R

3.3 NS V EER—T BN E HSA

oy VO ETEWR R R BN MLE H R A
(HSA). a,HS ¥#E [ (a,HS-glycoproteins) 1% o 2 P #E 2
M (au-acid glycoproteins). PFHEE 2 AAN EE R
PR N B T, R 2 R AL TR B AR AT RE S
TP ZGIIE ARG, HEAR MR H AT A
. BT HENREARAMKEHFRZ— &
T4, #5377 DEAE Sepharose Fast Flow [
THJEMTT R, B pH AR BV B A E A
FUREEE A, WK RWE 3 frs. ATRLEH, Belliig
El FERS NANMBEEA, Yl E2 N o BRVERE
HE, REXQ)HFEAGEN 43 mg/L Cohn 73 V _LIF
Vi

350 50
foemeee Conductivity -

300 Wa M FVSFTIFT2 El E2
250 |
200 |
150 |
100 [
50 -
of -

50 L . | L [ [
0 20 40 60 80

Aygo /mAU
Conductivity/(mS/cm)

Volume/mL

Note: FT1. Flow-through fractions 1
El. Elution fractions 1

FT2. Flow-through fractions 2
E2. Elution fractions 2

3 #% V LK DEAE Sepharose Fast Flow & 132 #t
=00
Fig.3 DEAE Sepharose Fast Flow chromatography of Cohn V
supernatant

T Vv SR ERSEALEAES, B
TH BRSBTS BB R B R E E .
B RS IERE AN R, K3 B SR AT T RER I B
FE B T At b o Horh 1A TR U on BRI 22
MaoHS FEE A, XPIME RS S KEEE, Hha
PR R A 1 FROR S ik 40%01S), EEAA7E 225 2 115
FEZ I H ZEZHT o L H o AR 4E Timashaff )
VWA 12U HEBEFRAR 1200, PSR K R 9y 1E K T
WP Bk T A B TE S . B A, PRl
FLEEBR G BE 9B SR RN BT IR B O AN 2 .
T, apHS BEE ARG R P S BRI, o
NS B A U AFAE IS R 2 LR - 24 pH AR AL
I, AR T BB A L S (VRO pHL T 7.0 A2 4.5)
TR e BV L et oK o e 5 3 ik BE At
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it S W B AE S AT A R RRIERE B . 2 BT A S 5 R
WA F RURRARC R R PR W 2 10 SRR FE 110 A% A B hn
@[18]0
3.4 PG, GEHEMEE

K 4(a) I 3 HRyERIE E1 v RO € A I 2
F, DUNIIE A AL R A RN S5, A E A
JOR PR B B () B A — B (0 3). Al % e 45 R DA 0l
A £ TR e PO TR A 7 bl SR e, Hoh N iy A AR A
Hil i 2B FE N 92.15%, J=HT =M (BEil BV 4l By

120

96.35%. K& 4(b)’~y SDS-PAGE HELIKIE, T K124 i)
NI AR A2 v, AR T R o b A s R A

K 5(a) [ — S (CDYRTIIZS S, mT WL Afifb il A I
TEAEESE A IE A EES R CD ey
A, HIEAT AN VB P aifb i N s B EE R —
REE SN NS A B A S —8. B S(0) N
NI AR AT K, o 0 =i —8, &
Al A R N IS B 0 = R 5 515 DAEFRE

(b) SDS-PAGE

- (a) Molecular weight’kDa M 1 2
L 180
100 I e 150
. 100
80 oo Purified HSA «  HSA 75 HSA
= [ i 63
Z 60 Commercial HSA
& | 48
< 40 35
20
0 - 25
! ! ! ! !
0 5 10 15 20 25 30 17 "
M. Marker
Time/h 1. Commercial HSA 2. Purified HSA

K4 F=maifz s
Fig.4 Analysis of product purity

30 |- (a) Circular dichroism

20 ----- Purified HSA
Commercial HSA

10 -

Circular dichroism, CD/mdeg

-10 -

200 210 220 230 240 250 260

Wavelength/nm

2800
t (b) Fluorescence spectrum

2400

””” Purified HSA
Commercial HSA

2000
1600 I
1200 I
800 I

Fluorescence intensity/a.u.

400

0 L L
300 320 340 360 380 400 420

Wavelength/nm

K5 4tk HAS Al HAS BR — i f e itk

Fig.5 Circular dichroism and fluorescence spectrum of purified HSA and commercial HSA

XM LR o B E A ORI, N E
e L 73 B AL 1 B B 2 B I SRR I AE i
O BIR AR SRR, (2 — M LA, T
AL B AEAE WA AT BE 2 R LB R 250 o AR RIX
— IR, A TAE R i R Ot i RAL 1B
PIREAR R, JF S s NS A8 AT L, R
TE IS, IR B RRBOA S HSA 4
I ARAL o X K T I LS E s e 70 5
2 UHER DL, NS A EARG —%kEE 271

A 17 X s, B—NEWRERG BN EAR.
{BAEZHT AR A N R R AEAR I, 36 75 B SEIHIE B . S,
AW FEAIN & T R (5 R = s, T T
HEASAMESEERNE. NG EAEHAE
B2 G AL P, 4 IS T TIa A I 3R AR 7CH
MG S TR — A IE A R A AR 148, 148K
BE B 7K 2 B F Fi(Lys-199, Arg-218, His-242)2122],
R A SO T RHEZY) . BT HEEE 313
nm JUFEIRIL, LA ENTE 313 nm A3 f RIS,
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WIS b R B SRR AN 313 nm KT A
B, i e AR B 5N FAMEEGZEE 6). ALK
HEAMEA RS MMEAER KRR, B
HPLC U IARAR b HE, S8R BR W Vv BTG4t
I LY A F(4.17%) 5 N TILE 8 A (4.67%) %
INF TN G R HEAR—F(EKR 3).

1200

1000 L Purified HSA
L ~—--- Commercial HSA
800 - -——- Blank 2

600

A5,3/mAU

400

200

P I I
5 20 25 30 3

T P N T
0 5 10 1 5 40 45 50

Time/min
Bl6 /NyrFaimdiaimtt: OEOS5RESMEGTENE
Fig.6 Chromatography of binding of warfarin to purified HSA
and commercial HSA

*3 BHEBRSEESEEH HPLC HIER SR
Table 3 HPLC peak score table of binding of warfarin to
commercial HSA and purified HSA

No. tfr/min Area/(mAU-min) Area proportion/%

Commercial 1 16.24 2527.1 4.67
HSA-+warfarin 2 4323 51609.3 95.33
Purified 1 16.26 2278.3 4.17
HSA-+warfarin 2 4326 52368.6 95.83

4 % %

PLA=IE B 8 OB R 8 A o L T AR B AE
LTI T 1 R PR B ARG L, BT
16 L EEAR R B 0%~40% ) £ B — K4k &2 # DEAE
Sepharose Fast Flow & 132 # 41 i xT BSA W B~F- i1 47
N, 3£ DEAE Sepharose Fast Flow /i i 4143 V I
TEE NS B R AR, RPN

(1) EWTaTHT N S-S S &0, HhE
IR T IR E G ETT N . BOKET N RZ &
REFIFEMER, X BSA Wt RE /1R S5: BHESF3c4 s
JRAEAS S AT B e PR B, (L 2 P AR R 3 vy
BEARELR s 1B 72840 o1 52 £ I Ak 55 TR 5 Wi A R 6
AN, WA EARCOR .

(2) BB A e A i AE £ BE—7K ¥ T FR B e
AT Langmuir S8R W77 FERIA . SRR G I, W
B RN, WREDY 40%IN, BSA AW I & D2 MOKIE

Wi 51.15 mg/mL R &2 34.66 mg/mL, | FAiE 4
13.

(3) KM FAHENTATE#EM Cohn 45r V |
FECH BN IILE &R FI(HSA), T2 F 8 o, IR
PEWE T I o HS AR T, RIS A pH A5 9 20 it S s
4 HSA 53X W Fh 8 A i 40 55 .
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