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Fig. 1 Degradable catecholamines examined

1, dopamine (DA); 2, L-adrenaline (AD); 3,
L-noradrenaline (NA); and 4, L-dopa (LD).
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Scheme 1  Acid dissociation equilibria of dopamine

Either phenolic proton dissociates at the pK, step,
and the other at the pK,g step''?.
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Fig. 2 Typical electropherograms of dopamine at
several pH conditions

The sample solution contained 5X10™ mol L™
dopamine, 2% 107 mol L™ I-NS™ and 5% 10 mol L™
EtQ" as internal standards, and 1 % (v/v) ethanol as
an EOF marker. Separation buffers contained 10
mmol L™ buffer component with its pH controlled
with NaOH and its ionic strength controlled at 0.01
mol L™ with NaCl.  Signals: O, dopamine; &, EtQ%;
Ml 1-NS;; S, EOF; D, degradant from dopamine. pH
of the separation buffer: (a), 7.42; (b), 8.62; (c), 9.56;
(d), 10.33; (e), 10.72; (f), 11.05. CZE conditions:
sample injection at 50 mbar for 5 s, applied voltage at
25 kV, measurement wavelength at 220 nm, and
capillary temperature at 25 °C.
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Fig. 3 Changes in the standardized electrophoretic
mobility of dopamine

The effective electrophoretic mobility of dopamine,
Wer, was standardized with EtQ" (O) or 1-NS~ (4).
The fitted curves are drawn on the basis of Eq. (2).
CZE conditions are the same as in Fig. 2.
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Fig. 4 Changes in the effective electrophoretic

mobility of catecholamines

The effective electrophoretic mobility was
standardized with 1-NS.  The fitted curves are drawn
on the basis of Egs. (2) or (4). Symbols: O, DA; A,
AD; [, NA; @, LD. CZE conditions are the same as
in Fig. 2.
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Table 1 Acid dissociation constants of catecholamines
This study (CZE) ¥ Reference value
pKa pK.e pKas pKai pKae pKis pKus Method [Ref.] "
9.12%0.03 10.85+0.16 8.96 10.50 - Pot. [15]
Dopamine —d N/A©
(9.19£0.02) 9 (10.70£0.08) © 89 10.6 - Handbook [10]
9.84 - - Pot. [15]
L-adrenaline 8.95+0.04 10.21+£0.04 - 8.02 9.46 10.28 N/A Spec. [16]
8.55-8.88 9.89.9 Handbook [10]
8.57 9.73 11.13 Pot. [15]
L-noradrenaline 8.74+0.03 9.97+0.03 - N/A
8.82 9.98 - Handbook [10]
L-dopa - 9.08+0.02 10.47 +0.05 2.32 8.72 9.96 11.79 Handbook [10]

a) Ionic strength at 0.010 mol L. Error: standard error. 1-NS™ was used as an internal standard. b) Pot.: potentiometric
titration; Spec.: spectrophotometric titration. ¢) Determined with EtQ" as an internal standard. d) Not available. e) Not

applicable.
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The acid dissociation constants (pK,) of four catecholamines were determined through
changes in the effective electrophoretic mobility by capillary zone electrophoresis (CZE). The
catecholamines are degradable in alkaline aqueous solutions, and the CZE peaks corresponding
to the degraded species from the catecholamine were detected in the electropherogram.
Although the peak height of the catecholamine in the electropherogram decreased under
alkaline pH conditions, the acid dissociation constants of catecholamines were determined
based on the peak of the catecholamine detected. The effective electrophoretic mobility of
dopamine (Uegps), as an example, was positive at weakly acidic to weakly alkaline pH
conditions, suggesting that dopamine was positively charged by protonation. The Ugps value
decreased with increasing pH of the separation buffer, and the value was negative at alkaline
pH conditions of pH > 10; the protonated dopamine dissociates at two steps, and it becomes
anionic. Two steps of the acid dissociation constants were determined through changes in
the effective electrophoretic mobility; pK, =9.12+0.03 and pK, =10.85*0.16 were
determined for dopamine.

Keywords: catecholamines; acid dissociation constants; capillary zone electrophoresis;
degradable compounds.



