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Analysis based on chemical equilibrium regarding the color
development ratio between albumins varying in a
straight seed in the dye-binding method

Yuji Suzuki

Summary Reaction conditions that make the color development of human serum albumin (HSA)

and bovine serum albumin (BSA) equal was analyzed based on their chemical equilibrium. When there

are reaction conditions of Kepu<Krps and nu>ns, or Keoi>Kpos and nu<ns to the equilibrium constant of

the color reaction for HSA (Kron) and BSA (Kros), and the molar absorptivity ratio ( e ro/ € p) oOf the

dissociated dye anion ( € p), and the dye-protein complex ( € rp) for HSA (1) and BSA (ns), it was
estimated that the color development of HSA equals that of BSA depending on the choice of pH, dye

and buffer concentrations of the color reagent. In the case of BCG, it was concluded that the

relations of Kepu>Kpos and nu<ng exist.

Key words: Dye-binding method, Color development, Human serum albumin,

Bovine serum albumin, Chemical equilibrium
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pKp=4.67. Km=0.4X10"~6X10", Kuu=107,
Ke=10°, pH=3.0~4.0, G=2X10"~10X10" mol/l,
G=0.02~02 mol/l, Ck=1.16X10° mol/l. K.,=10™,
K=10", Kw=10?, €p=5.0X101 - mol” -
n=0.51~0.78
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Fig. 1 Relationship between the absorbance ratio of

HSA and BSA when the n value (= € p/ € p)
varies (calculated result).

Ex: Absorbance of HSA, Es: absorbance of BSA
In the case of Kepu>Kpeps and mi<ns: pKo=4.76,
Koou=10", Keps=06 X 10°, Go=10X10"mol/l, pH4.0,
mi=0.6, n:=0.66 (@); 0.72 (A); 0.78 (H).

In the case of Keon<Keos and nu>ne: pKo=4.76,
Keon=10", Keps=2 X 107, G;=10X10"mol/l, pH4.0,
m=0.6, n=0.51 (O); 0.54 (&); 0.57 ().
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0 005 01 015 0.2
Buffer concentration/mol/I

Relationship between the absorbance ratio of
HSA and BSA when the equilibrium constant
varies (calculated result).

Eu: Absorbance of HSA, Es: absorbance of BSA
In the case of Keou>Keos and nu<ns: pKn=4.76,
Keou=10", m:=0.6, n:=0.66, pH4.0, Co=10X 10"
mol/l, Keos=4X10°(@); 6X10°(A); 8 10°(H).
In the case of Keou<Kpos and nw>ns: pKn=4.76,
Keou=10", m=0.6, ns=0.54, pH4.0, G;,=10X 10"
mol/l, Kepe=2 X 107(O); 4 X 107(A); 6 X 107 (L)

0 005 01 015 0.2
Buffer concentration/mol/I

Relationship between the absorbance ratio of
HSA and BSA when the pH varies (calculated
result).

Eu: Absorbance of HSA, Es: absorbance of BSA
In the case of Keou>Keps and nu<ns: pKo=4.76,
Keon=107, Keps=06 X 10°, Go=10X10"mol/l,
m=0.6, m=0.66, pH3.4 (@); pH3.8 (A);
pH4.0 (H).

In the case of Keou<Kpps and m>ns: pKp=4.76,
Keou=10", Keps=2 X 10", Cp=10X10"mol/l, m=0.6,
m=0.54, pH3.4 (O); pH3.8 (A); pH4.0 ().
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Fig. 4 Relationship between the absorbance ratio of
HSA and BSA when the dye concentration varies
(calculated result).

Eu: Absorbance of HSA, Es: absorbance of BSA
In the case of Keou>Kprps and mu<ns: pKo=4.76,
Keou=107, Keps=6 X 10°, m=0.6, m=0.66, pH4.0,
Co=6X10"mol/l (@); 8 X 10° mol/l (A); 10X
10°mol/I (H).

In the case of Kepu<Kpps and nu>ns: pKp=4.76,
Keou=10", Keps=2 X 107, m:=0.6, ns=0.54, pH4.0,
Go=6X10"mol/l (O); 8 X 10° mol/I (A); 10X
10°mol/1 ((J).

LW EE o7, £72. B/Ett2%1.0127% A pH,
BRIRE B X OCREEREOMAEGhED»HE
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1.05 %:\\:\/'
gloo —
0.95 | \\
0.90 : : .
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Buffer concentration/v/v%

Fig. 5 Relationship between the absorbance ratio of
HSA and BSA and the buffer concentration when
the pH varies (experimental result).

Ex: Absorbance of HSA, Ez: absorbance of BSA
The BCG concentration in the color reagent was
G=8 X10"mol/l.

The pH of the BCG color reagent was as follows.
@: pH2.8, A: pH3.0, l: pH3.2.

1.05
1.00 k
E:O 95
0.90
0.85 L L L

20 40 60 80
Buffer concentration/v/v%

Fig. 6 Relationship between the absorbance ratio of
HSA and BSA and the buffer concentration when
the dye concentration varies (experimental result).
Ex: Absorbance of HSA, Ez: absorbance of BSA
The concentration of BCG in the color reagent
(pH2.8) was as follows.

@: C=4X10°mol/l, A: Go=6X10"mol/l, H:
CGr=8X10’mol/l.
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