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	Polyphenols in apple varieties


	Fulvio Mattivi, Marzio Comai, Alberto Dorigoni, Livio Fadanelli, Ivan Piffer and Urska Vrhovsek
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	Apples provide an important dietary contribution of total polyphenols. Flavanols (catechins and proanthocyanidins) are the major class of apple polyphenols (71-90 %), followed by hydroxycinnamates (4-18 %), flavonols (1-11%), dihydrochalcones (2-6 %), and, in red apples, anthocyanidins (1-3 %). The mean composition of a single serving of apples in Western Europe contains 121.7 mg of flavanols, 16.2 mg of hydroxycinnamates, 8.9 mg of flavonols and 4.4 mg of dihydrochalcones, while the content in anthocyanins at 1.2 mg is very low and possibly irrelevant for the average of the population, even if it might be higher for people preferentially consuming red apples. Beside the polyphenols, a serving of apple also provides 7.1 mg of ascorbic acid. These figures are valid for a consumption of the fruit unpeeled, since a major part of apple polyphenols, in particular all the flavonols and anthocyanins, as well as the major part of dihydrochalcones and ascorbic acid, are located in the skin.

The effect of currently adopted low temperature and controlled atmosphere storage on the composition in antioxidants of Golden Delicious apples produced in the Non valley (Trentino, Italy) was investigated during a two year trial. The total polyphenols content during storage improved, likely due to the stimulation of PAL activity during the storage of fruits. Ascorbic acid change in storage was limited and not consistent over the years.

The different crop loads, induced by hand thinning to achieve crop loads ranging from 40 to 110 tons per hectare, did not clearly influence the quality parameters at harvest and even less after storage, confirming that yield affects mostly commercial quality like fruit size and colour, but only to a minor degree internal fruit parameters such as in particular the antioxidants.

The influence of the altitude on the content of antioxidants of Golden Delicious apple was investigated over 2-years in four orchards situated between 340 and 940 meters above sea level, in the Non valley. Both the content of total polyphenols and of ascorbic acid clearly increased with the altitude of the sites, suggesting an increased nutritional value of apples produced in alpine mountain areas.

The “old” varieties, Renetta Canada, Red Delicious, Granny Smith, Morgenduft and Golden Delicious, whose production is decreasing, have a higher content of total polyphenols on the average and, in particular, of flavanols (catechins and proanthocyanidins) compared with the “new” varieties Royal Gala, Braeburn and Fuji, which are appreciated by consumers and whose production is on the rise. These finding calls for the necessity of taking into account the content in these health-promoting compounds for the communication to consumers and for future breeding programs in order to counterbalance the loss in nutritional quality of this fruit fundamental to human diet. An effort in this direction is to be encouraged considering the fact that the choices of the producers and breeders can, in perspective, affect the health status of the consumers.
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