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Development and Antibacterial Mechanism Investigation of Herbal

Fumigant Preservatives
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(1. College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457,China;
2. Tianjin Gasin-DH Preservation Technology Co., Ltd., Tianjin 300300, China)

Abstract: To develop efficient and low-toxic alternatives of chemical antifungal preservatives, Aucklandia costus and
Phellodendron chinense were selected as botanical materials to evaluate the inhibitory effects of compound fumigants on
Botrytis cinerea and Aspergillus flavus common pathogenic fungi during agricultural product storage. The optimal
compounding ratio was determined, while preliminary investigations were conducted on the antimicrobial mechanisms.When
the ratio of concentration for 50% of maximal effect of Aucklandia costus to Phellodendron chinense was 3:7, the
combination exhibited synergistic antifungal activities against both B. cinerea and A. flavus, achieving an inhibition rate of
100%. Ultrastructural observations revealed that the fumigation treatment with the herbal significantly altered hyphal
morphology, induced nucleic acid leakage, and reduced the intracellular soluble protein content by 16.36% and 20.88%. These
findings provide novel insights for expanding herbal-based active ingredients in pesticide formulations.
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Fig. 1 Effect of S. costus and P. chinense Fumigation on Mycelial Growth Inhibition and Virulence Regression Curves of B.

cinerea
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Tab. 1 Virulence regression equations and ECso of S. costus
and P. chinense against B. cinerea
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Fig. 2 Effect of S. costus and P. chinense fumigation on mycelial growth inhibition and virulence regression curves of A. flavus
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and P. chinense against A. flavus
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Fig. 3 Effect of herbal formulation on mycelial growth
inhibition of B. cinerea and A. flavus
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Fig. 4 Virulence regression curves of herbal formulation
against B. cinerea and A. flavus
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Fig. 5 Morphological alterations in B. cinerea and A. flavus mycelia induced by herbal formulation fumigation
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Fig. 6 Intracellular substance release in B. cinerea and A. flavus following herbal formulation fumigation
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