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Iron fortification of food products is a strategy used worldwide to address iron deficiency. Both non-heme and heme iron can be used in fortification programs; however heme iron bioavailability is higher than that of non-heme iron. Nevertheless, as other iron forms, heme iron is a potent pro-oxidant, therefore its addition compromises the shelf life of the fortified product.
In this study we aim to delay the onset of oxidation of sandwich type cookies filled with a heme iron fortified chocolate cream. To do so, two strategies have been combined, addition of antioxidant (ascorbyl palmitate (AP), 400 mg/kg palm oil, 23.6% of palm oil in the chocolate cream) and encapsulation by co-spray-drying of the heme iron ingredient with calcium caseinate in 1:1 proportion. Both strategies demonstrated their effectiveness previously in a palm oil matrix fortified with heme iron as model for bakery products. Additionally, two types of control cookies were prepared, one with the heme iron ingredient added alone in the chocolate cream and another without heme iron addition. 
The evolution of the oxidation status of cookies was followed up for one year of storage at room temperature in the dark. After lipid solvent extraction, both primary (peroxide value and lipid hydroperoxide content) and secondary oxidation (p-anisidine value and hexanal content) were assessed. Besides, overall acceptability of cookies was evaluated by a consumer panel at 0, 180 and 360 days of storage.
The addition of AP either alone or in combination with the co-spray-dried ingredient leaded to the most stable against oxidation cookies. From the beginning of the storage time, the control sample with the heme iron ingredient presented higher oxidation values, whereas the encapsulated heme iron ingredient delayed the onset of secondary oxidation (alone or in combination with AP). 
Along the storage time, panelists gave the lowest marks to the control sample with the sole addition of heme iron and the highest marks to the non-fortified cookies. However, panelists were not able to differentiate between the samples that contained either antioxidant or the encapsulated heme-iron ingredient. 

