Wood hemicelluloses extend the long-term oxidative stability of spray-dried flaxseed oil powders 
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During spray-dried microencapsulation of polyunsaturated fatty acids-rich oils, high drying temperatures introduce a remarkable risk to the oxidative stability of powders. Wood hemicelluloses with the potential to be obtained in high quantities from by-products of forest industries using an environmental-friendly pressurized hot water extraction1, have shown the capacity to be functional hydrocolloids2 and protect emulsified lipids against oxidation3. Therefore, they could be effective wall materials to protect encapsulated oils against heat impact during spray drying. We have recently investigated galactoglucomannans (GGM) and glucuronoxylans (GX) as wall materials for spray-dried microencapsulation of flaxseed oils. We found that depending on the ratios of wall materials to oil (1:1 to 3:1), the oil encapsulation efficiency of GGM was 88–96%, and that of GX was 63–98%, which was higher than that of gum arabic (49–92%). Also, GGM and GX had a greater ability to protect the oil from oxidation during spray drying than GA4. However, the temperature-induced oxidation during spray drying can initiate a chain of radical reactions that may proceed during storage, thus it is important to understand those to ensure the quality and storage stability of spray-dried powders. In this study, we investigated the oxidation stability of flaxseed oil encapsulated powders coated by GGM and GX (at a ratio of wall material/flaxseed oil = 3/1) during storage at relative humidity (RH) levels of 11–75% (22 oC). The stored powders were withdrawn at different time intervals for analyses including peroxide values, volatile and nonvolatile oxidation products (e.g. hydroxides, epoxides, ketones and polymers), and physical characterization. Bulk flaxseed oil stored at the same conditions were used as control samples. Although oil oxidation was not observed for all microcapsule powders analyzed immediately after spray drying, GX microcapsule powders stored at all RH levels oxidized notably within the first week of storage. Meanwhile, GGM microcapsule powders remained stable showing no signs of oxidation during two months of storage (22 oC), which was even longer than for the control. For all microcapsule powders, increasing storage RH reduced their susceptibility to oxidation. This behavior could be due to the observed aggregation and increase of powder particle size at high RH levels. The study clearly shows that GGM provides powerful protection for highly unsaturated oils against oxidation, and could be an excellent material to utilize in the production of healthy and functional products in the food, pharmaceutical, and cosmetic industries where highly stable products are required.
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