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pHIERED ¥ v Ny #EIC L 2L HIERBEE T 5
MEEEGEE, BET AL 2TLEENZ  MET 5 HiE
(WCREEREIE) V™Y, R OHHEAMEO pH #IBTA L 2K
FKERLZWET 25 BABERFAE Y 0 2 OB
FEwmCHToNns. BOREMMECBI .5 V2 BED
B pH, BEBRE, SERIRELOCRER OB +
VIBREEIZE BB LR, THIZED F o BoiBE
JERHIE BT BREELEAT 277V, WRIIC Y Yoy
B OB ERG & 72 B IMFRRICIIHE A~ OEREA & ¥ 2537
T5720, BEBAEOENICEL CEFEREONE
R THECIODWTHRAT2ULENH 5. BEIEHRI,
ANEK YT LA RBEEHCIBEE LIBT3
IR D BBIZOWT, ¥ U EAEDILETPEIC R
HERCEROEEBIES AW ZEBRICI DRETLEZY. L
ML, BRERVECBT 2 EREOREIIONTIE, R
FREWNEORAE RS ZOT TS T T L0 &) »idH
T2, 22T, KT, BRERSEICBITS
EEEOBEIZIOWT, ¥ V87 BEDLEEMIZHET
FHEVR OERIZ XL DRE L, BORERMEoORA L Ok

Bxito 7z,
2 KB F W
2-1 B :
EEABIIADEMBLELSBA L0 Z HW TR
L7.

TR BEEWIZ01mol L' 7 2 VBB E 0.2
mol L™' Y VERAKEZEZF MY Y ABEARE L TCHEL
7. pH OREIZRE(L: TR HM-30G pH # —% —T
1107z,

Immol L™ &AW : 7947/ —NV7V— (BPB)
0.670g, 7HRAZ LY=L ) =¥ (BCG) 0.698 g BRI}
TA7 LY=L —F)V (BCP) 0.540g ZHLYH, i
FRIZZF VT VIV 10mL 2 Z, & BEMRE, B

B R LT O SRE R IR AR R 343-8540 M EIRBA
T=BE 820

BAKZMA4RZE 1000mL & L7,

ZRIE . BEHHEW 40 mL ICEFEBRE 10mL Z 2,
FERK TR % 100 mL & L7z,

40g L' e MIFET VT I VB & MIET VT3
¥ 400 mg & FEEUKIZHEM L, 100mL & L7-.

0.5 mol L™ ' MEMIR VAN : A (NaoSO,, NaCl, NaBr)
% 0.05 mol HU Y, FEEUKICHEM L 100 mL & L7z,

2.2 BIEHRME

REBERIZ40g L7 8 MIE T V7 3 Y 0.5 mL 12
0.5 mol L™" MR 0.5 mL & S 4.0 mL Z M2,
2BC BT 10 RS SE-dbDE L, EHEBREEE
*FHE & LT BPB 600 nm, BCG 620 nm & O° BCP 590 nm
T 2R E U7z, 2R BRE s K 0.5 mL 2 0.5
mol L™ EHRIEVAR 0.5 mL & I 4.0 mL 2 N2 FAE
L7-.

OGRS 13 H SRR IR RATH 4 66 REE 7011 THE L 72,

2:3 AN REOLZTEEICED BN

NTITRTHIC eV, BEBed @ BROMEE, @ Bk
¥ oo BEEHOAR, O BEEREROLEEROM
B, @ BEBRBROBA vy vy BEEROEE,
RO O HREhORFEEAF VHEDEA XV 7 0
BEKROAER, L5 LEL T 727,

[H'][D] _

HD+==H'+D~ D] Ky @®
P'+D =—PD [PE?[)T])_] = Krp @
HM+==H +M" %zlﬁm ®
P+ M = PM [P[I])?ﬁ_] = Kpu @
P'+Y == PY [PEI])S[{X],_] = Kpy ®

7:72L, HD: pHiERE (83%), D : HEAEEEA
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Fig. 1 Relationship between the absorbance and the
pH (calculated result)

Calculation conditions: pKp = 4.67; Kpp = 107; Kpn =
10%; Kamy=10""; Kpy=0; Cp= 8% 10 *mol L™';
Cx=1.16 X 10~° mol L™ Cu=0.04mol L7!; Cy=0;
ep=5x%10"Lmol 'ecm™'; n =06

F, P EMEY VNI H, PD: BEY VNI EES
(e, OHM: REBRPOEER, M : BEHBR
moEEE (B4 V), PM: BA XV V80 BHEA
e (EOWE), Y : KEFRORERA T, PY: BAF
vy R EEER (BREWH), Kn: BREOMEEEL,
Kuy: REER P ORRBROMEEEH, Keo: BFKF 8
7 ARG ERSUL O PEER, Kewm: BEERICHRT
BEAKF VY R BREERERIIGDOFEEEE, Kev:
HIFA F VICHET BREA F ¥ & o8y BREA KA RS
DT 2.

RIS THEB ST Ay vy EHEAKEE ([PD]) &
(1) WEDEELA., X(1) oFE Yo T,
SRR R ARG IR ATy L%y IR TN L
KR (Cu>Cx, Cy>Cx), REHORFEEEAS 4 213
KGR L v L AE L CREE L 7.

(KnKep[H "]+ KpKppKin) [PD]* = ([H1* + Ky [H T+
KeyCy[H1? + KunKoy Cy[H "1+ Ky Kpu Cu[H 71+
Kp[H 1+ KnKuw + KoKy Cy[H 1+ KpKamKeyCy +
KDKHMKPM CM + KDKPD CD [H +] + KDKPDKHM CD +
KpKepCp[H 1+ KpKppKuuCr) [PD]+
KoK CnCp[H 1+ KpKepKun G Ce = 0

(1)

72720,

Cx
o Kw -
K, [H']

Cp =(XCX =

KKy
Ky[H T
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Co: EFRE (mol L"), Cp: EMESY V37 Kik
JE (mol L™Y), Cx: &% Y327 HiBE (molL™"), Cu:
BREEWIRE (mol L), Cy: R oIAERA F+ Vil
(mol LY, Kw: KDA XV, a: EWES V7 HED
TRBEEE, K. 5 U3 BOBBHEOBRESH, K. ¥~
R B OYRIERRER O R R

BERY R BERAREEUTRBRBEROBOLE L, K
(1) TROMES v BEAARBELR(2) 1
ALTEELZ.

E; = Fp — Eg = Epp + Ep — Ep
= &pp[PD]+ &p[Dp] - &p[D 8]

= (EPD —&p L) [PD]
[H*]+ Kp

— P —_ KD
_gD(n [H+}+Kb][PD] (2)

Ep: REBRBEWOWE, Ev: KEWRICHE L RS
WOWILHEE, Es: ZZHABRERP OMBREREA > OR
TR, Ew: R 5 ¥ 37 BEERORTRNEE, Ep:
REBRPOMBROERA LV ORTIREE, Db A
BB OMMRGBERA 4 v, Dy ZREREH T OM
BERIEZBEA TV, e BRI VN7 BEBEEERDOENVR
KRB, en: BEERIGBERA 4+ 0 OENVEIARE, »n: &
F YU EBRERE BBERAERA T O VIOBRE
DI (= em/ep).

e, N(1) RO (2) OKEEIC pKp = 3.98,
4.67, 6.3 (£ -EN BPB, BCG, BCP Df#BEFEEIZHIY
F2)' Kep=10", Kuu=10"°, Key=10"~10°, Cp=
8X 10 °mol L™', Cy= 0~0.1mol L™, Kpy= 10%
Cu=004mol L™', Cx=1.16%X10""mol L™, ep=5X
10°Lmol ™' em™, n=0.6, K.=10"% K,=107% Kw=
107", pH1~14 ZXLA L TiT o 7.

3 A =

31 EEHLSBSILISMN

TR BEFR TS pKp = 4.67 DBEEFHVIZHEIZOWT,
FHETHEONABRBBROBOLE (ZREBEEWR) &
pH & DEH% Fig. 11277, BOLEIMK pH SR TIEIE
MTH2BH, pHOERE L BITET LHE pH Il CTI3H
& %nb. FEOBRD, HEERED pKo=3.98 KT
6.30 DERICBVTHIHEONZ., ZoZend, BEM
B pH B CHRET VSRR ERIEE 2, B
pH SIS CRIET SR RERDE & 2 5.

fREETE RS pKp = 4.67 DBEORIBIZ BT 2B L
WA T & OBRIZO VT, BRENEMIC% S pH
2.5, 3.0, 3.5 RUOWIEEDSRIEIC% S pH 7.5, 8.0, 85

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

100

60
40

Relative absorbance

0 L I
0 0.02 0.04 0.06

Inorganic salt/mol L™

Fig. 2 Relationship between the absorbance and the
concentration of inorganic salt when the pH of color
reagent varies (calculated result)

The relative absorbance is expressed as 100 when no
salt is added. Calculation conditions: pKp = 4.67;
Kep = 107; Ko = 10%; Kine = 103 Koy = 10*; Cp =
8X 10" mol L™'; Cx=1.16 X 10 *mol L™'; Cy =
0.04mol L™"; ,=5x10"Lmol 'em ;2 =0.6. O
pH75; L] pH8.0; & pHS.5; @ pH2.5; M pH 3.0;
A pH 35
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Fig. 3 Relationship between the absorbance and the
kind of inorganic\ salt with the different Kpyvalue (cal-
culated result)

Calculation conditions: pKp = 4.67; Kpp = 107; Koy =
10%; Kin=10"%; Cpb=8% 10 °mol L™!; Cx = 1.16 X
10 °mol L™'; Cy=0.04mol L™'; Cy=0.05mol L™';
ep=5%X10"Lmol ' em™; n=06. 1: Kiw=0; 2:
Kew=10%;3: Kpy=10**;4: Kpy = 10°

DEAT TORMER R % Fig. 21RT. 2 THRRER

AR OMEZ 100 & LA ETERLCH S,

ERSRRINIC X 5 POEREK T I pH 25~3.5 TIIKE W
A, pH7.5~85 TZhTHhTHhS. T, WhEIEM
\27% % pH IR Tl pH IS X 2 WORE DAL T IE V1 IE &
AT, POCEEAIEMEZ 4 5 pH 38T pH AHE
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Fig. 4 Relationship between the amounts of the dye-
protein complex and the anion-protein complex and
the dissociated dye anion concentration at different
salt concentration (calculated result)

The white mark (O, &, [J) and the black mark (@,
A W) indicate the dye-protein complex and the
anion-protein complex, respectively. Calculation con-
ditions: pKp = 4.67; Kep = 10”; Kpu = 10°; Kuy =
1075 Key =10 Cp = 2~10% 10 *mol L™; Cx =
116 X 10" mol L™"; Gy =0.04mol L™'; &p =5 % 10’
Lmol ' ecm '; n=0.6. Cy=0.08mol L' (@, O);
CGyv=0.04mol L' (& A); Cy=0.02mol L7 (I, ).

EEWEDET AR E .

fRBEFE RS pKp = 4.67 DBFEDORIBICB VT, BA F
¥ Uy BREARERREDFEEE (Ky) 238 %5%
BARIE 2R L 72 & & D pH 8.5 KU 8.0 12351F 5 MWk
JEE % Fig. 327”7 . pH 8.5 TIRERIERMC X 20k
BB OMME & HICFE L KT T 578 pHS.0
TIRBEEOERTIEDL TN THSE. ORI, WLE
BRI WC I INE I REREOREE 21T v
AR E N,

Z D X9 W HERIE O BRI R A s & W R ik
TELCERLRDLZBHICOWTEICHFT L. pH3S5 RO
8.0 1B HRABBSHET OMBERI M RIEA 4 ViR L%
N BRERROEA & ¥ 5 vy B RO E R &
EORMZHRERELEZ CRME L2 RE Fig. 412
RY. EBERBESF LT, pHS.0 KB ARG
REA T VIR pH 35 OBED 105D L TH 5. 1Rl
BEFREA o+ VIBEAEVIZETRA T v & VR B K
HEEIEE S, RS U BEARERBRIL V.
72, MREERIGBEREE A o VIR U TD, MEARERE M
WIEEREA F v 7 YRy BREWERR ISR, BESY
YN ERERERRIZS V. CNHORERIE, fEOY
YN BRI BY DWAEOMEE O ES L8y
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Fig. 5 Relationship between the absorbance and the
pH in the reaction of BCG and BCP with the human
serum albumin

The buffer concentration was 40 v/v% in 100 mL of
the color reagent. The final concentrations of the
dyes and the protein were 4 X 10’ mol L™! and 5.8 X
10 °mol L7, respectively. @ BCG; O BCP
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Fig. 6 Relationship between the absorbance and the
concentration of NaCl in the reaction of BCG with the
human serum albumin at different pH

The relative absorbance is expressed as 100 when no
salt is added. The buffer concentration was 40 v/v%
in 100 mL of the color reagent. The final concentra-
tions of the dye and the protein were 8 X 10 " mol L™’
and 5.8 X 10 *mol L', respectively. @ pH2.8;
pH3.2; 4 pH 3.6; O pH 7.0; L1 pH 7.6; & pH 8.0

BB AR DRI B R OB Rt SRS A o ViR
RELTEILT 2 2L 2R

3:2 ERH,PLBESOI4HH

BCG KR U'BCP & & MIET VT I Y EDORIBIZBIT S
RERBHOBOLE L pH & MR % Fig. 51287,
NOBRICBCTHE pH HRTREEIIEMETH -2
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Fig. 7 Effect of three inorganic salts on the reaction
of BCG with the human serum albumin

The buffer concentration was 40 v/v% in 100 mL of
the color reagent. The final concentrations of the
dye, the protein and the inorganic salt were 8 X 10°°

mol L', 5.8 X 10 °*mol L' and 0.05 mol L™,
respectively. 1: not added; 2: -NaCl; 3: Na,SOu; 4:
NaBr

A, BpHEMTREFLIAMBE 2o/, %B, BPBI
i pH SR TI3E L IEME & & o 7225, & pH TR
FTRCRMICR AT TH Y, BRERIBORE L
wekEZzbhi.

R % pH &M T TO BCG OWRIGEER s e WOt
WA BT 5 M EOLE & NaCl i & OB 2 Fig. 6
IR, NaCl OFEIMC & 2 RGEDEF X pH 2.8~ 3.6
TIIKEDo72%%, pHT7.0~8.0 TRrHLI»THoL. %
7=, WOGEERR A TIE pH IZ X 2B E KT ISE NI
LA R o A, BREREMETIE, BEEOETIX
pH 2MEWIE ) AR E o 7.

BCG 12 & % W EEE Bk i UL R A E I B VT,
NaCl, NasSOs & U NaBr Z &M L7z & & DM WOLE %
Fig. 7 \2RT. ERERIIC X 2UOLEOER TR L 72
EHE ORI TR o 7288, WORERAEDIE ) HRIEE
BB HANE o 72, BOLE A1) 5 NaCl &
U NaSO, DB I b T TH - 7.

PiEo X iz, EBRTHEMRRICIZIE 3T 5 ERE
DORBFRD LT

4 % £

WA D AR AR ERIEO IR IC L o
THOWREDPZL LIS W EWIFEERT I L2, FHE
BROEBOTH»SW Sk o 2. EBEEOLENE
pH IR CHRAET 2 BOLERMETAE <, & pH #IRTH
s B REERATET/NS WEENE, Fig. 4 IIRLZEHE
BEPSHLHIPTHD. Thbh, BRIEOHFETIIBY
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BUEY N BEBRERAERE, SEFEE TR R
BERI G RIS A oA VRIS 5. 2OERENFR L TH
> THIE pH HE TIEAZEF LT LoREE L 2wz,
FREERLE IR A 4 VIR VDY, B pH SER T IR RS
T IREES B 7o O fREE Rt R A 4 VIR . FO
R, ERERIEENFA L THoTHRAF V7 vy
HEA KA SRR RE A 4+ 2 BEIMR MK pH
BTREL 2D, BEERIGIEREE A RNV pH
WMTRPRL D, T2 Lid, BHREOET A pH
WTREL, BpHHEBTHAIWI L2 ERT 5.

72, RIE OB WOEEE O RE T %) R
ERERCTRR 7205, ThEHHY TR L9512, F
TWEY ST EEBAF v EORIBIZBIT 5 T EHH %
AF VLV R0 MREND. B+ 12k
WHEDOETIE, FHES VXL T2 L DRSS
L ROKTHLEEY 7 HHEAKROER R AT
B72IIH SR ENED, WOLERAEIZ Y MG R
RS HIRECTHEAET WA 4 VI 2 EHINE
W, BERZEEERR L. BRIC, RO NaClBEEIE 0.07~
0.25 mol/day (1 HIR&% 1000 mL &35 &, 0.07~0.25
mol L7} A )Y EEL, L2 EEENE W, £
Dz, W7 VT I VEIEEEMANTEHEAI2E,
NaClBEDZEZIZL AL ZT B 2 &9 % WL ERD
EOBBEIENEEZONS, HIZIE, Fig. 7O8ETH
By 5 e, HBTO NaCHREZ R NaCl OZ B O -
PRIRED 0.25 mol L™ T 584, WLEOKTERIZR
JERER AL T 20.6%, WIEERAHETH52% Thh., T
Db, NaClOEFIZ L VRT VT I v EBMEIIWOLRE B
METIRIRATH 21% BIETT 22, WRERIETIX
R TH 5% O TICIE 5.

WG EE A B WG BE R I & AR 7 8 2 B oMlE
HEwmE LToEREEREE L2, RBBHOWOLE %2
ZERBRA A IR E L TET 22 L3 TER Y., 207
W, ¥R EREY BT 5 BOMEGERNGIC
HRRRZwn, UL, WRERDERS V82 otk
PRI DI CHEEL ST T AV A UM FIZBWCllE
PITR D720, BURE~OREEHH ORMEZLEE L
Y, REEEAIKEBEEDEO—2TH Y, HHEE

HROFITEBRBERANVE EREETHLDLH 5 L OH
HErH2Y. BRRECBVTLBE~OAHIKRE VY
EWEOMH WP R THERHEWELER L%
WZ E R EIZELATTIT S RTB Y Y, REEHRIFEE
HORBREIHETEI L LRWELOKRE L ENTH
5.
BEREEICLBZTVTI VHEREE LTI, HiEss
THEOHAEYED & FICEREMMESE X LTS, L
L, BLEIZEBAZz L9102, BokBERD B S
B, BRI s L C R BB T AR LT X
52k, &Yy BREAEZ DIZ v pH I THRAET
FHIL, BIIHETLIEMEICL2EELZIIC W
BTEHELTWEI NS, TVTIVORE ERE LT
HRL#zohiz.
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Effect of Inorganic Salts on the Determination of Serum Alubmin by
Dye-Binding Method with Absorbance Decrease

Yuji Suzukr'

' Department of Medical Technology, Saitama Prefectural University Junior College, 820, Sannomiya,
Koshigaya-shi, Saitama 343 - 8540
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Dye-binding methods based on protein error for determining human serum albumin are clas-
sified into two methodologies via measurements of the absorbance increase under an acidic con-
dition (absorbance increase method) and the absorbance decrease in a pH region near the neu-
tral condition (absorbance decrease method). The color development of protein in the
absorbance increase method is known to be affected by the pH, and the concentrations of dye,
buffer and coexisting anions in the samples. However, the effect of coexisting anions on color
development in the absorbance decrease method is unclear. In the present work, the effect of
an inorganic salt on color development in the absorbance decrease method was investigated by a
calculation based on the chemical equilibrium of the protein error and an experiment, and was
compared with the results of the absorbance increase method. By adding an inorganic salt, the
absorbance was decreased. The degree of its decrease was smaller in the absorbance decrease
method than in the absorbance increase method, and differed according to the kind of inorgan-
ic salt. The experimental results agreed well with those obtained by a calculation. |

Keywords : dye-binding method ; protein error; interference ; inorganic salt.
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