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Roasting was performed as a pretreatment for edible insect oils to improve oil quality and enrich volatile compounds associated with meaty notes. In this study, oils from Protaetia brevitarsis and Gryllus bimaculatus were extracted by ultrasound-assisted extraction after roasting and then supplemented with bone broth to evaluate quality characteristics, nutritional value, and flavor characteristics. Response surface methodology using a Box–Behnken design was applied to optimize roasting conditions, which were established as 160 °C, 25 min, and 60 rpm for P. brevitarsis and 155 °C, 35 min, and 75 rpm for G. bimaculatus. Bone broth supplemented with insect oils showed a significant decrease in pH and lightness (p < 0.05). Furthermore, insect oil supplementation increased the levels of oleic, linoleic, and palmitic acids, resulting in a beef-like fatty acid profile. Volatile compounds were analyzed using HS-SPME-Arrow-GC/MS, and supplementation with insect oils increased aldehydes, including heptanal, octanal, and nonanal, as well as pyrazines related to roasted notes. P. brevitarsis oil showed esters and pyrazines associated with sweet, fruity, and roasted-like notes, whereas G. bimaculatus oil contained high levels of 1-octen-3-ol related to mushroom-like notes. These results suggest that optimized roasted insect oils can improve the nutritional quality and meaty flavor attributes of bone broth.
