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Summary

The degradation products of L-ascorbic acid was examined by incubating it alone and in the presence

of a-N-formal-L-Lysine (NFL) at pH 7.4{(0.2M phosphate buffer) in the presence of oxygen, metal ion

chelator, and in both the presence and absence of sodium cyanoborohydride. Among the large number

of degradation products produced, threonic, oxalic, glyceric and glyoxylic acids. as well as threose

were all identified by GLC-MS. Decarboxylation is also a feature of the degradation, with approximately

30% of the ascorbic acid undergoing degradation via this pathway. In the presence of NFL and

cyanoborohydride e-N-caboxymethyl-L-1ysine (CML) was detected as a reaction product as well. Using

GLC-MS as the detection method and ascorbic acid-1-'*C as the reactant, only glyoxylic acid and CML

were found to contain a *C label, indicating that, of the compounds identified above, only these latter

two contain C-1 of ascorbic acid.
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Fig. 1. Rates of decarboxylation of L-ascorbic
acid in the presence of possible
reactants. Measurement involved the
collection of '"CO, from L-ascorbic acid-1
-"'C. Each data point used a solution that
was 20mM in L-ascorbic acid (1.0 Ci) in
1.0m¢ of phosphate buffer (pH 7.4).
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Table 1. GLC and MS parameters of some fragmentation products produced by the degradation of
L-ascorbic acid at pH 7.4 and 37C after 48 hours of incubation

Compound Derivative GLC retention Major mas spectral
time (min. ) peaks

L-ascorbate tBDMS 39.8 575 (M-57)
Oxalate tBDMS 9.6 261 (M-57)
Glyoxylate TMS 6.1 218 (M-15), 233 (M)
Glycerate {BDMS 17. 4 391 (M-57)
Threonate tBDMS 29.8 535 (M-57)
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CML Acetylated-Methyl ester 15.5 257 (M-59)
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Fig.6. Mass Spectra of Authentic CML(Top) as the Acetylated Methy! Ester Derivative and CML
Isolated from the Incubation of L-Ascorbic Acid-1-"C.
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