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Abstract
Relative humidity regulation plays a critical role in food preservation to minimize food loss and waste [1, 2]. However, a convenient, low-energy, and precise approach for relative humidity regulation remains limited. Herein, we propose supersaturated salt hydrogels as an effective solution to this challenge. These hydrogels regulate ambient humidity by releasing water vapor at low and adsorbing it at high relative humidity. Using supersaturated LiCl, NaCl, and KCl hydrogels, relative humidity was precisely regulated at low (30.5%), moderate-to-high (77.9%), and high (85.0%) levels, respectively. Hydrogels with different single or mixed inorganic salts achieved the desired humidity with deviations below 2%. The regulated environment humidity effectively preserves both fresh and dried foods, as demonstrated by experiments with strawberries, minimally processed fruits, garlic, dried fruits, and rice maintained at their respective optimal humidity ranges [3]. These supersaturated salt hydrogels provide an effective, convenient, and sustainable approach to reducing food loss and waste without external energy consumption.
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