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Reaction mechanism of a protein error in the presence of
in organic salt: proof from an absorption spectrum
of color development

Yuji Suzuki

Summary Color development by protein error decreases in the presence of in organic salt, and its
reaction mechanism is proposed. In this paper, whether or not the absorption spectra of this color
reaction indicates the characteristics estimated from the proposed reaction mechanism was investigated
by experiments and calculations based on the chemical equilibrium. The change of absorption
spectra in the presence of NaCl coincided with the characteristics estimated from the proposed

reaction mechanism. This result shows that the coexisting anion competes with the dissociated dye

anion in binding the positively charged protein.
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Absorption spectra of the color development.
(A): BPB, (B): BCG, (C): BCP. The absorption
spectra were measured against water.

Solid line: in the absence of NaCl

Dotted line: in the presence of NaCl (0.5 mol/l)
Protein concentration: 1g/l HSA
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pKo=3.98; 4.67; 6.30, Kew=10", Kin=10", Ken=107,
Kev=10°, pH=3.0; 3.6; 5.0, G,=8 X 10° mol/l, C\=0.02
mol/l, Gy=0~0.5 mol/l, G=1.16 X 10" mol/l, Kw=10",
K.=10%, K;=10?, ¢ 15=4.39X10Imol'cm” (BPB);
2.38 X 10 Imol'cm™ (BCG); 6.83 X 10 Imol'cm™
(BCP), ¢ mw=1.82X10'lmol"cm” (BPB); 1.10X
10‘lmol'cm™ (BCG); 2.41 X 10'Imol'cm™ (BCP),

n=0.5 (BCPDHE); 0.6 (BCGDH4); 0.9 (BPBD
Be).
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Fig. 2 Relationship between the absorbances of the test
solution in a long wavelength and a short
wavelength and NaCl concentration.

The absorbances were measured against water at
600 nm (BPB: @), 620 nm (BCG: &) and 590
nm (BCP: W).

The absorbances were measured against water at
435 nm (BPB: O), 440 nm (BCG: A) and 430
nm (BCP: []).
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Fig. 3 Correlation between the absorbances measured in
a long wavelength and a short wavelength.
Absorbance A: absorbance at 600 nm (BPB: QO),
at 620 nm (BCG: 2), and at 590 nm (BCP: [])
Absorbance B: absorbance at 435 nm (BPB: QO),
at 440 nm (BCG: A), and at 430 nm (BCP: [])
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Fig. 4 Relationship between the concentrations of the
chemical species and NaCl concentration (calcu-
lated result).

Calculation conditions: pKp=3.98, Ke=10’,
Kev=10°, Go=8 X 10" mol/l, Cx=1.16 X 10°mol/l,
pH3.0.

O: Dye-protein complex (PD), []: Dissociated

dye anion (D), A: Undissociated dye (HD).
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Fig. 5 Relationship between the color development and

NaCl concentration (calculated result).
Calculation conditions: pKp=3.98, Ke=10’,
Kw=10°, Go=8 X 10° mol/l, Cx=1.16 X 10" mol/l,
pH 3.0

(O: absorbance of the undissociated dye in a
short wavelenght against water.

A\: total absorbance of the dye-protein complex
and the dissociated dye anion in a long

wavelength against water.

BIHOMBE TR L ZENBITLNTVEYY,
ANVEKR 75 LA R EHRE, BOHEFANOR
PEMIpHAEI CREEIC & ) Eah S FHEICEL
L. NaCIORIMMTRERMPLE (Falt
FE) O & ERRMBOGE GEBBOGE) D I
AN L7205, FOPOLE & SOt 235
WEAHE AR S M7z, 2 ONaClZ & 2 5l
JEDILT & HAOLED FRE, BEEMICHR
WA RSO RA B L ORI Z
AT T OBIME BR LT b, F7-,
FEI R & R R oW ERE I o m AR R AR
(E TR R br AN ) G N = R e
BN GERIFAET LI EERL TS,
(L1360 CRME IR, ERSERIIC &
DALFREEE SRR TH LB ERAEESHE
A L, FEMREERI SR B X O a0 3R R A
TV HEENNT B o WOGEE (3 FE il 78 £ 52 DRI
WD EHEMTHEML ., MEERGEREA 4 >
BLOBREAREAEROWIND S 5 FikEM
THAT 5. ZORMEEM & W EM O
DA T A EHERRIE, ERER L L
TWAHS, RIERMANCWIN % 7~ 3 sl o 3K

2
% r=0.9999
15 |
1 L

r=0.9996

N

0.5 F (09978

Absorbance B

0 L 1 L
0 0.5 1 1.5 2
Absorbance A

Fig. 6 Correlation between the absorbances measured
in a long wavelength and a short against water
(calculated result).

Absorbance A: absorbance measured in a long
wavelength. Absorbance B: absorbance measured
in a short wavelength.

O: pK»=3.98, A: pKp=4.67, []: pK»=6.30.
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Fig. 7 Existence rate of the chemical species in the
presence of NaCl (calculated result).
Undissociated dye (HD)

@: pKo=3.98, pH3.0, A: pKy=4.67, pH3.6, H:

pK»=6.30, pH5.0.

Dissociated dye anion (D)

O: pK»=3.98, pH3.0, A: pK»=4.67, pH3.6, [ ]:

pKp=6.30, pH5.0.

Calculation conditions: Kep=107, Kpy=10’, Go=4 X

10° mol/l, Cx=1.16 X 10” mol/l, Kin=10",
w=0.02 mol/l.
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