HEWFEGHT Vol. 37, No 3 (2014)

(EE>

Coomassie Brilliant Blue G-250 &£ 18{EN>HJLa=) L
& DRERIEDRICHRDR

sk i

Reaction principle of color reaction between
Coomassie Brilliant Blue G-250 and benzalkonium chloride

Yuji Suzuki

Summary The reaction principle of the color reaction between Coomassie Brilliant Blue G-250
(CBB G-250) and benzalkonium chloride at a higher pH (8.53-12.9) was investigated by an experi-
ment and a calculation based on chemical equilibrium. At a higher pH CBB G-250 bound to

benzalkonium chloride and produced a pink color. This color reaction was assumed to occur by

binding of trivalent anion of CBB G-250 to positively-charged benzalkonium chloride. It was

found that the characteristic of the color reaction obtained by an experiment coincides with those calcu-

lated based on the chemical equilibrium.
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Fig. 1 Absorption spectra in the presence of human

serum albumin in different pH.

1-B, 2-B and 3-B indicate the reagent blank at pH
8.53, 11.01 and 12.04, respectively. 1-P, 2-P and
3-P indicate the reaction mixture containing
human serum albumin (1 g/L) at pH 8.53, 11.01
and 12.04, respectively. The absorption spectra
were measured against distilled water.
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Fig. 2 Absorption spectra in the presence of benzalko-
nium chloride in different pH.

1-B, 2-B and 3-B indicate the reagent blank at pH
8.53, 11.01 and 12.04, respectively. 1-P, 2-P and
3-P indicate the reaction mixture containing
benzalkonium chloride (0.5 g/L) at pH 8.53,
11.01 and 12.04, respectively. The absorption

spectra were measured against distilled water.
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Tk GRBRAMET) . D ]s 0 3MHOMHERLS
FiRE GRESEHT) . HD* 1p @ 2 fli > i EER
S F-iE (GUBREETE) . [HD* s o 2 Ml f i
BorfilE (GREEH)
FHRICE L CERITIEROMEE Hv 72,
pKo=12.4, Ksp=10"—10°, =6.4X10° mol/L.
G=2.0X10°*mol/L, & p=1.53X10*Lmol'cm",
€ w=7.72X 10’ Lmol'cm", & s/ e p=0.8—1.2.
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Relationship between the color development and
the pH

O: reagent blank measured against distilled water

Fig. 3

A human serum albumin (1 g/L)

[ benzalkonium chloride (0.5 g/L)

Solid line: measured against distilled water
Dotted line: measured against the reagent blank

The absorbance was measured at 508 nm.
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Fig. 4 Reversibility of the color reaction.

B (pH 7.19) was prepared by adding 4 mL of the
color reagent to 1 mL of distilled water. Po (pH
7.23) was prepared by adding 4 mL of the color
reagent to 1 mL of 1 g/L benzalkonium chloride.
P (pH 11.38) was prepared by adding 1 mol/L
NaOH to Po. P> (pH 7.29) was prepared by adding
1 mol/L HCl to P.. The absorption spectra were
measured against distilled water.
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Fig. 5 Relationship between the amount of the complex

formed and the equilibrium constant (calculated
result).

Calculation condition:

pKo=12.4,

Co=6.4X10" mol/L,

Cs=2X10"° mol/L,

Kip=10'(1); 10°(2); 10°(3).
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Fig. 6 Relationship between the color development and
the pH (calculated result).

1: reagent blank measured against distilled water
2: test solution containing benzalkonuim chloride
measured against distilled water
3: test solution containing benzalkonium chloride
measured against the reagent blank
Calculation condition: pKp=12.4, Ksp=10",
Gv=6.4X10° mol/L, Cs=2 X 10° mol/L,

e w=7.72X10° Lmol'cm,

e p=1.53X10" Lmol'ecm™, n=1.0.
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Fig. 7 Relationship between the color development and

the equilibrium constant (calculated result).
The equilibrium constants (Ksp) of the curve 1,
curve 2 and curve 3 are 107, 10° and 10°, respec
tively.
Calculation condition:
pKo=12.4, Cv=6.4X 10" mol/L,

G=2X10° mol/L,

& w=7.72X10° Lmol'cm™,

e =1.53X10 Lmol'cm™,
n=1.0.

— 217 —



G

NI A 4 PSSR AR E s &
RO EHZBGA F 2 TS ERNEAL O 3 il
DIFHER T LR A LA AR (BD) %
T B720 ., HHSTORED &AL O
MR EFOEPOAMIIELTLIEDEEZD
nas,

HD?>" (HFfh) = D (flfh) + HY pks = 124

D~ (flf1) + BT = BD> (flfh)

Z DRIBFERIZ L7228 TR O E SR04
s A &AL, AR IIREA 4 VIR
WHAF L, pHIC X D Wi igic 2 b3 5 b o L ¥
WMEND, FEECTHSN72pH 723D L~V
VA= L EEGHAORBERIINaOH % 7
IMUpHZ 113812 LA 8872 & ZIAERT A 410
W ASHCIOTINC £ Y NaOHE T O pH 7.29
IRENE Z LIZX D HE L, HFhORBER
15722 L, ZORBIIB KT

0.3

0.2 F

01 f

Absorbance

pH

Fig.8 Relationship between the color development and

the n-value (calculated result).
n-value =molar absorptivity( € sp) of the
complex/molor absorptivity( ¢ o) of the trivalent
anion of CBB G-250
The n-values of the curve 1, curve 2 and curve 3
are 0.8, 1.0 and 1.2, respectively.
Calculation condition:
pKo=12.4, Ksp=10%, Cv=6.4 X 10" mol/L,
Cs=2X10° mol/L,

e w=7.72X10° Lmol'cm™,

e p=1.53X10* Lmol'cm™.
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