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ABSTRACT. The spectral changes of 3,3'-diethyl oxacarbocyanine(DOC) in the aqueous solution and
in the presence of polyacrylic acid(PAA) were studied by means of absorption and fluorescence spectros-
copy. The spectral change of DOC in the aqueous solution with concentration changes is attributed to
the formation of dimer. In the presence of PAA, the characteristic changes of metachromatic band with
changes of P/D (the ratio between available binding site and the dye concentration) are found and the
discussions are made in terms of stacking theory. A kinetic study of the interaction between DOC and
PAA was also investigated by the absorption and fluorescence stopped-flow spectroscopy. The observed
relaxation effect in PAA-DOC system can be described quantitatively by assuming two relaxation proces-
Ses occur,
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Fig. 1. Absorption spectra of DOC in aqueous solu-
tion with various concentrations at pH=380 (tris-BCl
buffer). [DOC]=(1} 2.67X 10 *M, (2) 46X107°M,
(3) 82X107°M, (4) 14X107' M.
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Fig. 2. Fluorescence spectra of DOC in agqueous solu-
tion with various concentrations at pH=28.00 (tris-HCI
buffer). [DOC1=(1) 2.67X10 5M, (2) 4.60X107°M,
(3) 820X 107° M, (4) 1.40X107* M, (5} 1.80X 107 M.
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Fig. 3. (a) The absorption spectra of PAA-DOC sys-
tem with the various P/D at pH=8.00 (tris-HC! buf-
fer). [DOC]=2.67X10-* M(fixed), P/D: 1) 0, 2) 0.25,
3) 0.35, 4) 0.85, 5) 1.25, 6) 4. (b) Changes of optical
density of a-hand (482 nm) of DOC in PAA-DQC sys-
tem with various P/D at pH=280. [DOC]=267X10"%
M (fixed).
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Fig. 4. (a) The fluorescence spectra of PAA-DOC sy-
stem with the various P/D at pH=8.00 (tris-HCI buf-
fer). [DOC1=2.67X10"% M{fixed), P/D: 1) 0, 2} 0.25,
3) 0.35, 4) 0.85, 5) 1.25, 6) 4, 7) 9. The excitation wa-
velength is 440 nm. (b) Changes of fluorescence inte-
nsity {500 nm) with various P/D at pH=8.00 (tris-HCI
buifer).
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Fig. 5. (a} Absorption stopped-flow kinetic traces at 480 nm (o-band) for the reaction of PAA-DOC system
at pH=80 and 18C. [DOC]=133X10">M and [PAA]=166X10"5M. The trace shows the reaction curve
in 0.001 M tris-HCI buffer (pH=8.0). The vertical axes corresponding to the change in optical density (482 nm)
which increases upwards. The smooth curve represents nonlinear least square fitting curve. (b) Fluorescence
emission stopped-flow kinetic traces at 500 nm for the reaction of PAA-DOC system at pH=8.0 and at 18 C.
[DOC]=133X10"5M and [PAA]=1.66X10"5M. The excitation wavelength is 440 nm, The vertical axes corre-
sponding to the change in fluorescence intensity observed at 500 nm through an interference filter (decrease
upward). The smooth curve represents nonlinear least square fitting curve.
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Fig. 6. Dependence of the reciprocal relaxation time
on the total concentration of PAA and DOC at fixed
P/D=125. C; and C, denote the analytical concentra-
tions of PAA and DOC, respectively. -O-C-O- ab-
sorption method, —O-0-0— fluorescence method.
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