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[Abstract] Objective: To develop and optimize a Luotuopeng (Peganum harmala L)-based fumigant using
Luotuopeng (Peganum harmala 1) as the primary raw material supplemented with other plant powders, through
an integrated approach combining subjective weighting (AHP) and objective weighting (CRITIC) methods with
Box—Behnken response surface methodology. Methods: The test was carried out to optimize the formulation of
the fumigant using the antibacterial activity of the fumigant, the contents of Vasicin and Harmine, and the
appearance of the fumigant as the indexes. The weighting coefficients of each index were determined by AHP-
CRITIC hybrid weighting method, and the formulations of the fumigants were optimized by combined one-way
test and Box—Behnken response surface method, and the smoke components of the fumigants were analyzed by
GC-MS. The safety was assessed using an acute inhalation toxicity test. Results: With a 10.4% addition of tea

meal powder, 40.0% addition of plant combustion aid, and 8.0% addition of plant stickiness powder, the optimal
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formulation was based on Peganum harmala L. content. The diameters of the inhibition circles of Staphylococcus

aureus and Streptococcus dysgalactiae subsp. dysgalactiae were 19.95 mm and 10.52 mm, respectively, and the

results of the content measurements showed that the content of Vasicin in the fumigant was 0.88 mg/g, the

content of Harmine was 1.3 mg/g, and the content of Harmine was 1.30 mg/g. A total of 105 components were

analyzed in the smoke of the fumigant, mainly indoles, phenols and fatty acids, and the relative content of

Harmine in the smoke of the fumigant was 3.14%. The results of acute inhalation toxicity test in SD rats

showed that the acute inhalation LCs, of the fumigant to the subject rats was >101 666.7 mg/m’. Conclusion: It

indicates that Peganum harmala L. bacteriostatic fumigant process is stable and feasible, effective and safe, ecological

and environmentally friendly.
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