Highlights
1. An efficient cellulase (Cellulase N) was selected for tobacco stem valorization.
2. PBD and RSM optimized conditions to a 70.7% cellulose degradation rate.
3. Optimal parameters: 508 U/mL, 49.1°C, and 5.36 h, yielding 36.4% sugars.
4. FTIR and SEM analyses confirmed significant enzymatic disruption of fiber structure.
5. Enzymatic treatment markedly improved sensory quality by reducing ligneous taste.
