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Abstract:

Vitamin C (L-ascorbic acid — AA —and its oxidized form, dehydroascorbic acid — DHA) is a major
nutrient with antiscorbutic and antioxidant properties that must be found in food sources for preventing
degenerative conditions such as cancer and cardiovascular diseases. Many studies and national nutrition
policies recommend an increased consumption of fruit and vegetables which constitute an excellent source
of biologically active compounds such as AA. Many of these products are available in a processed form
for extending shelf life and delivery, and it is hence important to quantify and control the impact of
operating parameters on the stability of nutrients during thermal processing and storage. More
specifically, AA is known to be very sensitive to oxidation, but there is a lack of data available on the
quantitative impact of temperature and oxygen on the degradation reactions.

An original device for assessing degradation reactions in liquid solutions was developed, with a rigorous
control of temperature and concentration of dissolved O,. It is composed of a reactor (EasyMax 102,
Mettler Toledo) and a gas mixer (GasMix, AlyTech). Kinetics of AA and DHA in a malate buffer (pH3.8)
were followed for temperatures in the range of 50-90 °C and O,-partial pressures in the range of 0-30%.
Concentrations in AA and DHA were measured using a fast and robust quantitative spectrometric method
especially developed for this purpose.

An original experimental database was obtained, reflecting the high sensitivity of the reactions to the
aforementioned parameters. A multi-response modeling of the kinetics made it possible to obtain a good
fit of AA and DHA losses, but values for order with respect to O, concentration were difficult to interpret
and varied with temperature. These results let us think that the ascorbic acid degradation pathways might
include radical reactions involving different radical species for oxygen and ascorbate.




