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A unique chemical pathway for degradation of the carotenoid neoxanthin leading to the potent aroma compound -damascenone
Y. Bezman,1 I. Bilkis, 1 P. Winterhalter, 2 P. Fleischmann, 2 R.L. Rouseff, 3 and M. Naim1.  1Institute of Biochemistry, Food Science and Nutrition, The Hebrew University of Jerusalem, Rehovot, 2Institute of Food Chemistry, Technical University Braunschweig, Germany, and 3CREC, University of Florida, Lake Alfred, Florida, USA .

-Damascenone, a potent cooked apple-like flavor is belived to be formed from the allenic carotenoid neoxanthin. Biogeneration of -damascenone is evident via enzymatic catalysis in plants. The increased content of -damascenone during food processing after enzyme blanching, is only partially explained by glycoside hydrolysis. It was hypothesized that neoxanthin can undergo direct oxidation, leading to grasshopper ketone which is enzymatically reduced to form allenic triol, a critical step for -damascenone formation. Using GC-Olfactometry and GC-MS, we show for the first time that -damascenone is formed from neoxanthin in model solutions without any enzymatic involvement, under conditions compatible with those applied during food processing. This formation is heavily dependent on pH and temperature, and at pH 5.0 and 110OC, 40 ppb -damascenone (20,000 times higher than its odor threshold) were produced from 0.5 mM neoxanthin. Two phases are proposed:
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Phase 1: Direct oxidation at C9-C10 double bond (I) by hydroperoxide, leading to formation of epoxide (II), which upon protonation and nucleophillic attack by water is opened to form vicinal diol (III). Phase 2: At temperatures above 90OC, C9-C10 bond is thermolysed to yield the allenic triol (IV), which is further converted under mild acidic conditions to -damascenone (VI).














Phase 1: Direct oxidation at C9-C10 double bond (I) by hydroperoxide, leading to formation of epoxide (II), which upon protonation and nucleophillic attack by water is opened to form vicinal diol (III). Phase 2: At temperatures above 90OC, C9-C10 bond is thermolysed to yield the allenic triol (IV), which is further converted under mild acidic conditions to -damascenone (VI).
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