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Studies on the interaction between halogen anion
and serum albumin

Yuji Suzuki

Summary The equilibrium constant of the reaction between the halogen anion and serum albumin
was investigated by using the color reaction of bromocresol green and by the semiempirical calculation
based on the chemical equilibrium of a protein error. From comparison of the experimental and calcu-
lated results, the equilibrium constants were approximately 10** for C1°, 10*” for Br~ and 10>’ for I,
and were markedly smaller than that of the reaction between bromocresol green and serum albumin.

It was thought that the difference in the equilibrium constant of three kinds of halogen anions was
caused by the difference in the screening constant of each anion.
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pKo=4.67, Kpp=10-10°, Kun=107, Kenu=107,
Kw=10%-10°, pHO-14, Cv=8X 107 mol/L, C\=0.02
mol/L, G=0-0.1 mol/L, Gx=5.8 X10° mol/L, K,.=10",
K=10%, K=107% & 1=2.38X10* Lmol'cm”, & uw=0,
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Fig. 1 Effect of the inorganic salts on the absorption
spectra.
The color development was performed at pH
3.6. The protein and salt concentrations in a
sample are 2 g/L and 0.5 mol/L, respectively.
The absorption spectra were measured at 620
nm against purified water.
(O: No added, A:NaCl, []: NaBr, +: Nal
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Effect of the inorganic salts on the color devel

Fig. 2
opment of human serum albumin by bromocresol
green.

The color development was performed at pH
3.6. The protein concentration in a sample was 2
¢/L human serum albumin. The absorbance was
measured at 620 nm against a reagent blank.
(O: NaCl, A:NaBr, []: Nal

oo A

5571008 L CFig. 20 FEEREL & IR L
TWb, ERELFTEMEEDOLENS, Ny
VIEBEA 4 L HSA & DFEE DOFHEE (Key)
&, BEAACH 25Key = 10%, Br 7K = 10°7, T 2%
Kn=10¥Td 5,
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D EETELRE B OGO PR E I R # ik 2
Ao EE LTIXI0PHmE STV
% F72, BCGECl B L UT & DOfEG DA
FHEIZOWTIE, ZNENT2X10°8 £ 196.53X
1A E ENTWBE Y, EFEIR L7-ERB X
URHE & Ml A G TR b W P e U s
ENTVALHEEHEB L TWwW5h, BCGEHSAE D
FEEICHAR, e T UREA 4 2 EHSA L Ofh
BB E VW EIEZ—H L T 5,

NOT EREEA S CBIICHSA L DG DR E
BWCEDPALNLHHIIAD LI ICERZSND,
ZETRIIBVCRIEERORIGHETICRIZ
T —u Y JIENHEE L BERR D7D 12
D5 WA OREIINHEBETERDOL VAT
FOREVEHT-DITH) AR E VT & HSSlaterD i
BB ODFIHE DS DD, Table LiE 17 >
kA v O E . AAREMEZ R L T

Absorbance

0 2 4 6 8101214
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Fig. 3 Relationship between the absorbance and the
pH: comparison between the calculated result
and the experimental result.
The calculation was performed varying the
equilibrium constant (Kpp) from 10° to 10°.
Calculation condition:O:Ki=10°, A: Kip=10",
[J: Kev=10%, O Ken=10°, X: Kep=107, +:
Kin=10", (-): Kp=10". Cv=8X10" mol/L,
Cx=5.8X 10° mol/L, @: experimental result
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Table 1  Screening constant and effective nuclear charge
Halogen Number Number of Screening Effective nuclear
ion of proton electron (1) constant charge ((2)) 0-@
Cl™ 17 17 11.60 5.40 11.60
Br— 35 35 29.35 5.75 29.35
I 53 53 47.25 5.75 47.25

The screening constant and the effective nuclear charge were calculated by Slater rule.
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Fig. 4 Relationship between the equilibrium constant

and the pH at which the absorbance becomes
maximum: comparison between the calculated
result and the experimental result.

O: calculated result @: experimental result
From the figure it is presumed that the Kep is

approximately 10'.
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Fig. 5 Relationship between the relative absorbance

and the salt concentration: comparison between
the experimental result and the calculated result.
Experimental result: NaCl(@), NaBr(A),
Nal(l).

Calculation condition: Kep=10", Kin=10%,
Kin=10>(0), Kn=10*(2), Kn=10>([]),
K=10*(), Kiv=10"(X), Kev=10"(+),
Kv=10*"(—), Cv=8X10" mol/L, Cx=5.8 X 10*°
mol/L
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Fig. 6 Total = electron density on the aromatic ring of
benzene and BCG.

The total 7 electron density shows the sum of
the 7 electron density of the six carbon atoms on
each aromatic ring. The calculation was carried
out by the HMO method.
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