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Abstract

Preliminary methamphetamine screening via the Marquis test faces budget constraints and carcinogenic
exposure risks. This study evaluated the optimal ratio among seven formulations (A-G: 0.5-3.5 mL formaldehyde
per 50.0 mL sulfuric acid) tested with methamphetamine at room temperature for 31 days. Performance was
assessed using an Integrated Performance Index (clarity and reaction speed) alongside digital color analysis
applications. Results indicated that while all formulations yielded a positive orange reaction within 3 seconds over
31 days, aging caused yellow discoloration and prolonged reaction times. Formulation A (0.5 mL formaldehyde)
demonstrated the highest durability, maintaining superior clarity (48 points) and the fastest cumulative reaction time
(17 seconds), outperforming the current operational standard (formulation E). In conclusion, formulation A's minimal
formaldehyde volume ensures high chemical stability, effectively delaying oxidation and polymerization which cause
degradation. These findings help extend reagent shelf-life, reduce operational costs, minimize health risks, and

establish a highly suitable new standard for preliminary forensic drug identification.
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