The inhibition of enzymatic browning of fresh-cut potatoes using mild processing methods
Zoi Tsakiri-Mantzorou, Petros Andriotis, Christina Drosou, Alexandra Mari, Marina Stramarkou, Vasiliki Oikonomopoulou, Magdalini Krokida
School of Chemical Engineering, National Technical University of Athens, 9 Heroon 5 Polytechniou St., Zografou Campus, Athens, 15780, Greece

The market of freshly cut fruits and vegetables has witnessed a rapid growth in recent years as the demand for healthy and convenience foods has increased. As one of the most popular vegetables worldwide, potato plays a leading role to this market. However, freshly cut potatoes have a reduced shelf life due to enzymatic browning which results in the production of brown pigment in their surface, negatively impacting their organoleptic characteristics and therefore consumer acceptance. The application of new technologies to freshly cut potato tissues, which include mild processing methods such as osmotic dehydration and the technology of edible coating were investigated in this study. For osmotic dehydration, the effect of different alternative osmotic agents and temperature in the physicochemical characteristics (such as water loss, color, total acidity, total soluble solids and polyphenol oxidase (PPO) activity) of osmotic dehydrated products were evaluated. The drying kinetics for each sample were also determined. For edible coating technology, polysaccharides and in particular, starch recovered from potato peel waste, a key by-product of potato processing industry, was selected as the primary coating material in the context of the circular economy. Potato starch was combined with the use of pectin and chitosan for the development of edible coatings. The efficiency of edible coating technology was enhanced with the use of natural bioactive compounds such as ascorbic acid and rosemary oil with excellent antimicrobial and antioxidant properties, in free and encapsulated form. The encapsulated structures were developed by the conventional spray drying process and the novel electrospinning process using whey protein isolate and pullulan as wall materials. The effect of osmotic dehydration and edible coating technology was investigated on the quality and shelf-life of potatoes during 14 days of storage at 4°C. Color, weight loss, texture, PPO activity and microbiological stability were determined periodically. The results showed that both of these technologies are suitable for the inhibition of enzymatic browning of the developed products. In particular, the osmotic solution, Glycerol with NaCl 10%, at 45°C presented the optimum results in terms of color, enzymatic activity, TSS and water loss compared with the other examined solutions. For edible coating, the combination of pectin with starch as coating materials was more effective in preserving quality of fresh-cut potatoes compared with chitosan. Finally, the edible coating in combination with the use of encapsulated active compounds with both technologies resulted in the inhibition of PPO activity preserving the color parameters of the fresh-cut potato products during storage.
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