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Abstract 

Plant fungal diseases are a serious threat to agricultural productivity and plant health. To increase crop yield, it is essential 

to prevent or treat these diseases effectively. The conventional method of using active ingredients (AIs) has many 

drawbacks. Nanotechnology can offer a better alternative to delivering AIs, as it can overcome the limitations and improve 

the cost-efficiency, environmental impact, and efficacy of the AIs, while also fostering innovation and competition in the 

agricultural sector. This study examined the release efficiency of fungicide thiabendazole (Tbz), from a hybrid 

nanomaterial composed of low-cost natural diatoms and a bimetallic metal-organic framework (MOF) based on copper 

and iron (DE-MOF-Tbz). The study also evaluated the performance of a lauric acid-modified hybrid nanomaterial (DE-

MOF-Tbz-LA) in releasing Tbz in-vitro under different pH and temperature conditions. The results showed that DE-

MOF-Tbz released the highest amount of Tbz (about 45.8%) at pH 7, while DE-MOF-Tbz-LA released the maximum 

amount of Tbz (32.3%) at pH 5. Lauric acid, which is sensitive to temperature, acted as a gatekeeper, allowing a sustained 

release of about 97% over 10 days. In addition, in-vitro antifungal tests showed that the nanomaterials completely 

inhibited the growth of B. cinerea, a fungal pathogen, at a concentration of 1 μg/mL. Moreover, in-vivo antifungal 

experiments using nanomaterials at a concentration of 200 μg/mL showed complete suppression of fungal growth in 

cherry tomato fruits and leaves after 4 and 7 days of inoculation, respectively. These findings indicate that developed 

nanomaterials could be potential candidates for the controlled release of fungicides. 
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Figure 1. Schematic representation of thiabendazole release from bimetallic hybrid MOF nanocomposite for prevention of fungal disease in plant. 
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