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Fig. 1 D.c. polarograms of DKG in various pH
solutions.

Concentration of DKG: 5 mM
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Fig. 2 pH dependence of half-wave potential of
reduction waves obtained from various DKG solu-
tions

@®: wave A; B: wave B; A: wave C
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Fig. 3 Proposed mechanism of reduction of car-
bonyl group of DKG !
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Fig. 4 pH dependence of limiting current of reduc-
tion waves obtained from DKG solutions
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Fig. 5 Cyclic voltammograms of DKG in various
pH solutions

Concentration of DKG: 5 mM
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Fig. 6 IZ DKG Z &MFEHFUER O T ) HiEH
ICHE U7 & & DN AR bV ORRIZE(L 2 7R
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TWABIERZRTEEZHNS. &5, DKG B 1 ¥
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Fig. 6 Time course of UV spectra of isomerized
products formed from DKG (1 mM) under deox-
ygenated conditions in a neutral buffer solution (A)
or in an alkaline buffer solution (pH 10.0) (B) at
25°C

The spectra were measured after incubation 1:
10 min, 2: 20 min, 3: 30 min, 4: 40 min, 5: 50 min,
6: 60 min, 7: 70 min, 8: 80 min, 9: 90 min, 10:
100 min.
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Fig. 7 Hydration of DKG and subsequent formation of 2,3- and 3,4-
endiol forms of 2,3-diketo-L-gulono-8-lactone in aqueous solution
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D.c. polarographlc reduction wave of 2,3-diketo-L-gulonic acid of carbonyl
groups in aqueous solution. Kumhlko NakaTa, Kenji Opa, Naofumi MoriTA* Shigeo
Sawapa™* and Masanosuke Takact™* (* Department of Agricultural Chemistry, College
of Agriculture, University of Osaka Prefecture, 1-1, Gakuen-cho, Sakai-shi, Osaka 593;
** Department of Chemistry, Faculty of Sc1ence and chhnology, Kinki University, 3-4-1,
Kowakae, Higashi-Osaka-shi, Osaka 577; **Department of Bioengineering, Faculty of
Engineering, Kansai University, 3-3, Yamate-cho, Suita-shi, Osaka 577)

Polarographic reduction wave and hydration of carbonyl groups of 2,3-diketo-L-gulonic
acid (DKG) were studied in various pH solutions by d.c. polarography, cyclic voltammetry
and spectrophotometry. Three kinds of polarographic reduction waves A [half wave
potential (E)/9)= —0.67V us. SCE], A and B (E;;p)=—1.11V) and B and C
(E1/o= —1.02 V) obtained in acid, neutral and alkaline solutions, respectively, were
observed due to the carbonyl groups of DKG. Same kind of reduction waves were also
observed in various pH solutions using cyclic voltammogram, but no corresponding ox-
idation waves were seen, indicating the reaction to be irreversible. Formation of 3,4- and
2,3-endiol forms of 2,3-diketo-L-gulono-d-lactone (3,4- or 2,3-End.DKGL, respectively)
from DKG via isomerization and cyclization was tested spectrophotometrically. In neu-
tral solution, only 3,4-End.DKGL was observed, while both the 3,4- and 2,3-forms were
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observed in alkaline solution (pH 10.8). Based on these results, the carbonyl groups of
DKG are found to have at least three different hydration forms which could be fully hy-
drated in acidic pH range, mono-hydrated at the C-3 position in neutral pH range, and
not hydrated in alkaline pH range. The pathway for the formation of 3,4- and 2,3-

End.DKGL from DKG was proposed.
(Received October 5, 1992)

Keyword phrases
d.c. polarography and cyclic voltammetry of 2,3-diketo-L-gulonic acid (DKG); reduction
waves of DKG in aqueous solution.
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