1. Three herbal distillation residues (HDRs) from hydrosol production were evaluated as BSFL substrates for the first time
2. Green cumin residue showed highest protein (9.12%), fat (7.88%), surface area (21.4 m²/g), and smallest particle size (145 µm)
3. [bookmark: _GoBack]BSFL on green cumin achieved superior performance: 0.165 g larval weight, 21.3% bioconversion efficiency, 96.4% survival
4. Fumitory residue caused a "fumitory anomaly": intermediate composition but poorest growth (0.087 g) and survival (72.5%)
5. PCA explained 100% variance (PC1: 85.4%, PC2: 14.6%), clearly separating substrates by nutritional-physical quality
6. A mechanistic model (encounter → hydrolysis → allocation) reveals optimal (green), compensatory (yellow), and inhibited (red) pathways
7. Phytochemicals (e.g., isoquinoline alkaloids) can override nutritional benefits, proving proximate analysis alone is insufficient
8. HDRs are viable for circular bioeconomy, but fumitory requires pretreatment or blending due to toxicity
