Detecting Peanut Storage Risk Before It Happens: A Field-to-Warehouse Approach
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Postharvest deterioration of farmers stock peanuts remains a significant challenge for the U.S. peanut industry. While aflatoxin contamination is the primary food safety concern, physiological deterioration during storage can also reduce flavor quality and market value. Current intake assessments rely largely on mechanical size sorting, visible damage grading, and moisture measurements of kernels, which provide limited insight into the physiological condition of peanuts entering storage. This research develops an integrated framework linking field-level stress detection, harvest-time biochemical indicators, and controlled storage outcomes to predict both aflatoxin susceptibility and flavor degradation risk through the peanut supply chain. 
Field experiments across multiple environments evaluated drought responses among diverse peanut genotypes using unmanned aerial vehicle (UAV) multispectral imaging and ground-based physiological measurements, including soil water potential, leaf water potential, and gas exchange. These measurements characterized canopy stress signatures associated with drought exposure and late-season physiological decline. Sampling was performed separately at commercial buying points for farmers stock peanuts representative of those entering long-term storage. These samples were analyzed for biochemical indicators of kernel stability, including membrane integrity, lipid oxidation, moisture status, and compositional fingerprints. To directly test storage vulnerability, buying point samples were placed in controlled storage domes representing two contrasting conditions: a high-risk environment characterized by elevated temperature and humidity that promotes fungal growth and deterioration, and a low-risk environment designed to suppress aflatoxin development and slow quality loss. During storage, peanuts are periodically evaluated for aflatoxin accumulation, oxidative deterioration, and flavor quality using chemical flavor profiling and sensory-related panel evaluation. Future work will integrate field-physiology datasets with storage trials to directly link canopy stress signals to postharvest quality outcomes.

