W HE Vol 35, No 3 (2012)

EZE>

EICBTBEM UIBLVPETITIVTICORE
3 (CBIY %57

I3 e
Mie NMBE7ZIVT I EENDKREYE

N 30

Consideration of reactivity of human, bovine and egg albumins
in the dye-binding method and a standard material for
determining the human serum albumin

Yuji Suzuki

Summary A protein error of three sulfonephthalein pH indicators, bromophenol blue (BPB),
bromocresol green (BCG) and bromocresol purple (BCP) by human, bovine and egg albumins
(HSA, BSA, EGA) was investigated in order to find a reaction condition under which the reactivities
of BSA and EGA coincide with that of HSA. If such a reaction condition exists, BSA and EGA can
also be used as a standard material. The reactivity of BSA agreed with that of HSA in the case of BPB
and BCG at a restricted pH region.

However, in the case of BCP, the reactivity of BSA did not agree with that of HSA at all pH
regions. The reaction condition where the reactivities of HSA and BSA become equal was affected
by the pH and dye and buffer concentrations in the color reagent. As for BPB and BCG, several
favorable recipes were investigates for the color reagent by which the color development of HSA and

BSA was equal.
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Chicken egg albumin
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BTNT I L, BCTATLRT L, £0%
o 2SHSAD 3t & 5 L < 70 5 LS 0EET
L, BE/HEEIC L AHSAE RO HBEEDY
BELTHHT LI ENTE S, HSADCH M
BYWHEOMEICES L T, EEEEIZL 250
HSpH. O FRIREE ., MEVAOME B L OREE
WIRRED> 2 X 5> TEILT H720, ThHD
KT & %t & OBIMRIZOWTHE L. HSA L1t
EYRET VT I OFBIE L b et
AT END S, K L TIIHSAE =26
HahTwbs®mi#ETH HBPB, BCGB X U'BCP
EBSABLU MY =TT V73 (EGA) &
DHEAFILIZOVWTHRE L, TNHDTIVT 3
YHHSADAMEWE L LTRHATE 0L
I &, FIHT B 720 0RFEMFIZ OV THE
LR e 5,

I. RB&F&

1

HERBE I AMETELOBA LS OH
LR L 72,

FRAETATL | BRI pH 1.04~1.94250.1 mol/l
WREAT £ 0.1 mol/1Z77 ) ¥ VB (NaCl% 0.1
mol/IDJEEETHE L) T, pH 2.20~7.80%%0.1 mol/l
7T UBETE02 moll) Y EAKFE2F N Y
LYETEC, pH 8.53~12.90%%0.1 mol/IKEEL T +
)7 A E0.1 mol/17 ) ¥ VB (NaCl%
0.1lmol/IDEE CTEHTr) THREL 72,

1 mmol/Ifa ¥ :BPB 0.670 g, BCG 0.698 g3
L UBCP 0.540 g»ZNZFNIZT % J —)V10 ml
EMZ. & BEWA, RBEKENZ 1,000 ml&
L7,

et EREE | R 10~90 mlI 2.0
~100mlz Nz, HBEAKATEE%Z100mlE L7z,

2¢IEHERBW e ILET VT I ¥
(Albumin from Human Serum, HSA). 7 > Il
7 )V 7 32~ (Albumin from Bovine Serum, BSA)
BXOM)Z<ITT7 V73 (Albumin, Chicken
Egg 5X Crystalline, EGA) #200mg3 2k 0, #
NEN 2 REEIKIZEM L. 100mlE L7z,

2. ME R
SRRV B FE VA 0.5 mIZ F8 i E#E2.0 ml
ZMZ25C, 1055 E e S, REFWZ 51

oo A

|ZBPB 600 nm, BCG 620 nm3 & O'BCP 590 nm T
OG22 5 L7z EERITAEIK0.5 mlic
FiRIE2.0 mz MA T L7 WREIZH T
RRIRAR AT 2366 BT 7011 THIE L 72,

II. RER#HER

L. 56l & FUGEpH & O BIfR

Fig. 1 ~3(ZpH1.04~12.90I12 B} 5 #mFEIZ &
%AHSA, BSAB X UEGA % & L BRAR O TR
OWHEZRLTVD, WTFNOBRIZBNWT
RO IIpHIIKAE L, IEHO A% L 5
BPB L EGA & DU E B & $hud, BRMEMpHE
BCIEM, 7)) MllpHE#EIR TR L % o

Table I  The pH where the absorbance reached a
maximum value in the reactions of the three
dyes with the HSA, BSA and EGA

Protein pH
BPB BCG BCP
HSA 3.0 3.6 5.2
BSA 3.0 3.6 4.0
EGA 24 3.6 4.0
The absorbance was measured at 600 nm for
BPB, 620 nm for BCG and 590 nm for BCP
against a reagent blank.

Table 2 The apparent molar absorptivity of the colored
product at the pH where the apparent absorbance
reached a maximum value

Protein Molar absorptivity
BPB BCG BCP
HSA 1.43X10° 5.54X10* 2.54X10*
BSA 1.52X10° 5.78 X 10* 6.56X10°
EGA 5.61X10* 1.04 X 10* 8.45X10°

Molar absorptivity: I.mol".cm™

Table 3 The absorption maximum of the colored product
formed in the reaction of the three dyes with the
three different albumins

Protein Absorption maximum/nm
BPB BCG BCP
HSA 605 630 605
BSA 605 630 610
EGA 610 635 590
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oo HKEABOISOFFE I Table 1~312F &
D72, Table IIEEHEDEOLIRAIET S
pH (pH.) #/RL TV 5, BPBOpH,./3BSA &
HSATIEpH3.0T—3 L TW72A', EGATIE
pH2.4 & 7 5Tz, BCGOpHuuld 7V 7 3
ORI X 5 FpH3.6TH o726 BCPOpHu
|3BSA ¥ EGATI3pH4.0 CTHSADpH5.2 & X 5 7x
5T\ 72, Table 213 pHnl 2 BT 2 K EEE D%
BOENVEEREERL TS, BPBBL
BCGTIEBSAD E VIR EITHSAIZ DL L .
EGAIZHRZE LK EETH 572, —J7. BCPT
I13BSAB & 'EGAD E NV BAREITHSAIZ N
ZLBRMETH o720 Tz, Table 3 I EKEHE
DFA DRI K xR L TWwb, BPBB X
U’BCG TIZHSA & BSAIZ600 nmT—F L T\ 72
A%, EGAIZ605 nm TR R EHEETH -7z, BCP
TIZHSAA605 nm, BSA%610 nm, EGAA3590
nmTH ), EWFICE DR > Tz,

FEEL {7 HpH

BPij L U'BCG T, BSAODpHm“ [ZHSA & —
LTV, TOpHIZBIT BB DT VIR
BRENE DT hRBENDVH 72, LA L, WL
FEEHSIEAE T 4 pHIHIK CTlE, Fig. 1~2T/xRL7Z
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Fig. 1 Absorption spectra of the colored products
formed in the reaction of BPB with the three

kinds of albumins.

The absorbance was recorded at 600 nm against

areagent blank. O: 2.0 g/l HSA, []: 2.0 g/l
BSA, AA: 2.0 g/l EGA.

X 9 IZBPBIZB W TIdpH2.3, BCGIZBWT I
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Fig.2 Absorption spectra of the colored products
formed in the reaction of BCG with the three
kinds of albumins.
The absorbance was recorded at 620 nm against
a reagent blank. O: 2.0 g/l HSA, [: 2.0 g/l
BSA, &:2.0 g/l EGA.
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Fig. 3 Absorption spectra of the colored products

formed in the reaction of BCP with the three
kinds of albumins.

The absorbance was recorded at 590 nm against
a reagent blank. O: 2.0 g/l HSA, [: 2.0 g/l
BSA, A:2.0 g/l EGA.
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L B BpHIZFEAE L e r o 720 —77. EGAIZIZ
HSAD3M L& L { 2 ApHIZWTFhoMmEICD
AL otz TNSDORENS, BSAIX
BCPIZ L BT, EGAIZWThOBHEIZL S
HWETHHSAOR AR EWE L LTHATE %
WZ kb ho i,

3. BSA L HSAD S B2 DO 45

BSADFEMAHSA L E L R ApHPHFHET 5
BCG# & U'BPB % X L IZHSA & BSADFEth 2 &
RN (pH, RIRE B L ORE R IR
BE) & DRRICOWVWT E S ICHE L7,

Fig. 4{3BCGFIE H DAEE AR L %20 vivTe.
pH%28, 3.0, 3.2& L72& EDHSALBSAE D
27 (AE=Eusa—Esn) SORIRE L OMKRE
AL TWD, MEHEOIBAEITBIRESL X
UpHIZ L ) Z b L7z Zfld V3 OpHTH
FIEE DOV FEENIC BV TIZHSA>BSATH -
7ohS. EILE OB WHEITIC B W TIZHSA<
BSAL D), BRBEOHEIMNIL Y MEHED
BEOKE SITHR L7z, MEHE DR M)
L < 7 2 380338 th o o SRR 13 pH2.8T0.040
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Relationship between the absorbance difference

Fig. 4
and the BCG concentration in the color reagent.
The absorbance was recorded at 620 nm against
areagent blank. Eusa, Essa and A E indicate
the absorbance of HSA, the absorbance of BSA
and the absorbance difference ( A E= Eusa— Egsa),
respectively. The buffer volume in the color
reagent was 20v/v%. O: pH2.8, []: pH 3.0, A:
pH3.2.

OB 5

mmol/l, pH3.07T0.037 mmol/l,
mmol/1TH - 72,

Fig. 513pH2.8. 3.0, 3.2128>THSA £ BSAD
st hsEE L < 7 ZBCGIRE 0)@ SRR & AR
ERE E OBRE R L TWD, MEHEDSR
@75* LB FRRE iffﬁ@ﬂﬁ(ﬁloﬁf#i" <

BITERE B0 FREEHGREE D0 vV9e D
i%%\ pH2.83C0.091 mmol/l, pH3.07C0.050 mmol/l,
pH3.27T0.055 mmol/l, #EH R EE 2560v/v % D
Y6, pH2.87C0.150 mmol/l, pH3.0"C0.072 mmol/l,
pH3.27T0.063 mmol/l, HEME AL H780 v/ve D
Yitr. pH28 TIEM&EHEOFHOAE L bt
TR\ IAFAEY . pH3.07T0.090 mmol/l, pH3.2
T0.074 mmol/ITH - 72,

Fig. 6(3BPB#HE ' D AR A IR L %20 v/v%.
pH%2.2, 24, 26L& L7 EDHSALBSAL D
St (AB=Busa—Bsa) & OIFRIREEE ORRE
RLTW5, MEHEOHEMEIORRES X
OpHIZ & D 2 b L7z, Ffid, fFEiRE2%0.02
mmol/I CpH2.2-2.4D L& BN T 5 &, kiR
FE DR FEIRIC B\ TIZHSA<BSAT®H - 7275,
0 FZ B O O FEISIC BV TIZHSA>BSA & 7

pH3.27C0.040
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Fig. 5 Relationship between the dye and buffer

concentrations in the BCG color reagent at which
the color development of HSA and BSA was
equal. The absorbance was recorded at 620 nm
against a reagent blank. O: pH2.8, [: pH 3.0,
A:pH3.2.
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D, BREEOBINC X ) HEAEORBOK
ESEHH L7, MEHEOROIFELL 25
6, 35V 13 pH2.27C0.081 mmol/l, pH2.4T0.075
mmol/l, pH2.6C0.077 mmol/IT& - 7z, BPBD
Bt RRAEVATIEEE A0 vvae L E 27 B | T
B DOFBIIOFTREICZ L 5 THSA>BSAL
%Y, MEAEOREENE L &b OEREIT
WTNDOPpHIZBWTHFIEL Bh o 72,

B L e B RREEL T

HSA X BSAD A% L { % 5BCGHHE
(pH3.2, fFEIEAE0.055 mmol/l, FEMEVARIEEE40
vIv%) B X UBPBiEE (pH2.6. tKIEE0.077
mmol/l, FEEVETIEEE20 vv%) % T L, Ffh
ERIVEIRE & OBREHGET L. Fig. 7122 Ok
RERL7, MENE @7‘@kmél';£o;%f%@
BB IEEE LR TICB N T —3H L.
BSAIZBPBH X U'BCGIZ TéHSA@ﬁ}ﬂﬁig
WEELTHHTE T2 HEL TS

o
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Fig. 6 Relationship between the absorbance difference
and the BPB concentration in the color reagent.
The absorbance was recorded at 600 nm against
a reagent blank. Eisa, Essa and A E indicate the
absorbance of HSA, the absorbance of BSA and
the absorbance difference ( A E= Eisa— Essa),
respectively.

The buffer volume in the color reagent was

20v/v%. O: pH2.2, [J: pH 2.4, A: pH 2.6.

V. EZ

SHEHOANKY 75 LA v RpHIE R &
HSA. BSAB L UEGAL DBIZB VT, J8t
% S ORISR OWOLE L, BPBEEGAD X
6% BT RTORIGTpHD LR & & b IZIEE
ORI 5B ORI Z IR L7z WOGEEDS
B2 5 2 Eid, WEREICBIT 5 RBRET
DOENEFRIEEROZN LY R R B E
#RLTW5D, pHO L& & & B I2FE 0N
ﬁEﬁ#%%ﬁ CEALT B A RT
T A RBAROBREOEEAR L TG
FBEA 4 2 OWEHEEIZB T B ENVERED
FUNBHRIHAFT B 2 EAVREN T VB0, Z
MIZE D &, BEVIOBRERO R E S IEWBEEAS
B % R B Tl R &L AR <SR
WmEEA 4, WHREPAEEY RS EWRIET
FEFEEAEEGRMHNARES T Th
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Fig. 7 Calibration curve when the color reagents whose

reactivity with HSA and BSA is equal are used.
The BCG reagent was prepared by mixing 40
ml of the buffer (pH3.2) and 5.5 ml of the BCG
solution (Immol/l), and then diluting this to 100
ml with water.

The BPB reagent was prepared by mixing 20 ml
of the buffer (pH2.6) and 7.7 ml of the BPB
solution (Immol/l), and then diluting this to 100
ml with water.

O: HSA, [I: BSA
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%o FEERT/RL7ZZBPBLEGA L DO piE, Wb
JENRMELZ RS R VHE—OFITH ) . EVEOL
B EFEEABEGR =GR GERE A 4~
DRIGEHIHT S5,

fAEWRED 7V 7 3~ ZHSAOAS B EYE
ELTHWARBRIZIE, HSALAEMREO 7V 7
IV OFBPEL L b RIBSEMICOWTHE
TLUEND Do FIBGAEIEYIEE ST
WZEWIEAIZIE, EBRBERPS TSR LD
IZHSA EBSAIZIERBENELHIETTH 5,
AL, HSAEBSADFETHEL < %05 KIng:
HPBEESNTVWEWI E 2 EbELHL LT
IRBCGHAEICRH LTV 5%, U2 X 2 ETlR
BCGRIEIZIZFH B A HSASBSAIZ R A5 D L |
HSA<BSAIZZRZLD0HDBEL VI, ZDLH
LBSADFEBHOIHSADF ML ) b k5 HE
R BB, Fig. 4~60 5L 02 k9
1238t DOpH, L FRIRIE B & OREA R E
OEEAT TR L Z ENFHMEINDL, TDX
I I [fl—fmFETH > T HHSA L BSAD TS
B RBEOpH, LRIRE B & OTRE TR 0%
FEUMIZ L D E-TL B2 Eid, KD E
BB T 5t REAEEAEOENVIOURE
OLEPRFBVICE DAL S Z &AL FAIC
FOLFMDRL LWL DIZENTVEEY, D
L ITHARD R L - TTIRBCGRIEICA SN S
HSA & BSADZ 72 IZ$ B4, pH, tFE
B, REBTUREOR L RIS ST T
HSA L BSADRT & TSN L BIROFERD—
HEHEE SN, FOMEITS R OESHERD S
T E NS,

FEERCTRL7ZL 912, BPBB L U'BCG T
HSA & BSADFST1EE L < 7 B KBS DEAE
LCW7ehs, RiEEOINIxT 3 2HSAL
BSADFM O K/NEFRDZE(LIZBPB £ BCG T
Ry o Tz, SO RIEEEE TR
BPB7/'HSA<BSA., BCGHHSA>BSA, — /7.
50 SRR B #HI C IXBPBASHSA >BSA, BCGA®
HSA<BSAT® ), BPB&BCGHD kD2t
FZFo/HETHoTze ZTD LD BEAIT.
BCGIZ DWW T UL D P E IR 5 Ok D E )V
WA DE N, T hbEPERIc OV T
HSA>BSA., ENVHSGERIZ DOV TIFHSAS
BSALIRET A LICE W EBTE L Z L
IHE SN TWAEY, LrL, EWEORL 5

®OB 5 A

TNT I OFEHE L L % BRI HAFAE
T LYBELEMEIZOVTIHIRREN TV ARV, &
DEIZDWTII ST S S I L P 12D < iR
MixEoORETL2FETH S,

V. &

mF#EAE43 (BPB. BCG, BCP) I8 5

HSA. BSAB X UEGAD G M B L UHSADLH
BEWEE L TOBAMEIZDWTHE L,
BPB3 & U'BCGTld, BSAZSHSA L & L Wi
2R TRRIRIL G HSAEAE L. BSAIZHSADO LR
wYEE LTHEHTE S, — /., EGATIZWwT
NOBFIZB VT OHSADFE LS L 2 bH
I F TR %572,
(KF LD —EB1X20034E5 H , EB64ml 5 AT L5t
Fiax. 20059 HAGHALFERHES4FE B
L U20064E5H . 555500 H REF A FERICB WY
THEELR)
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