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Abstract : Recent surges in fishmeal prices have placed aquaculture producers under economic strain,
making the development of sustainable fishmeal substitutes an urgent priority. In this study, we evaluated
soybean flour, soybean oilcake, and insect meals (grasshopper, cricket, and silkworm) in feeding trials
using carp, and analyzed feed protein profiles by SDS-PAGE. Feed utility was assessed by calculating feed
efficiency and a cost index that incorporates feed production costs. Results show that a heat-hydrated,
autoclave-treated soybean flour (2 h) and unprocessed soybean oilcake enabled substitution of
approximately 30% of fishmeal, and silkworm pupae meal achieved a similar level of replacement.
Grasshopper meal alone caused a marked decline in feed efficiency; however, when supplemented with rice
bran and fish oil it performed markedly better and can serve as a useful protein source. Future work will
focus on improving feed efficiency further, optimizing nutritional balance for long-term growth and health,
and conducting field trials toward practical implementation.

Keywords: aquaculture, alternative feed, carp, soybean flour, soybean oilcake, insect meal, feed efficiency,
cost index, inhibitors, Maillard reaction, heat denaturation, chitin, rice bran, fish oil
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