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Food safety is a very important topic all over the world. Known hazardous substances in food must be 

detected, new potentially harmful components must be identified, analysis techniques must be developed and 

improved and methods for the reduction of toxic substances have to be developed. There are various harmful 

small molecular substances possibly occurring in food context. Two important of these are nanoparticles and 

mycotoxins which are nowadays both regulated by federal law in most regions of the world. Since both types of 

substances should be detected before reaching the consumer leading to health issues due to ingestion of toxic 

amounts, sensitive detection systems have already been established. More than a quarter of the cereal based 

crop is spoiled by filamentous fungi and their mycotoxins and weather extremes associated with the climate 

change lead to a further deterioration of the situation. The ingestion of mycotoxins could cause several health 

issues leading, in worst case, to cancer in human and animal. Nanoparticles occur as well as mycotoxins 

ubiquitously in the environment. They originate from anthropogenic or natural sources or they are 

intentionally produced for different purposes such as for nutraceuticals, nano-sensors, encapsulated flavours 

and aromas, as texture improvement et cetera. The ubiquitous occurrence of mycotoxins and nanoparticles 

lead unavoidably to a confrontation and interaction with living organisms, thus the chances and risks of these 

new nanomaterials have to be carefully investigated. A new possibility to use one substance to inhibit the other 

one is the use of nano-silver to strongly inhibit growth and mycotoxin biosynthesis of pathogenic fungi. 

Especially for e.g. spray applications against dermatophytes, or on products of daily use which are often prone 

by fungal contamination, the application of antifungal nano-formulations could make sense. For this reason, 

exemplarily the influence of particles based on titanium-dioxide (TiO2), silica-dioxide (SiO2) and silver, exhibiting 

nominal sizes between 0.65 nm and 200 nm, on the physiology of the mycotoxigenic filamentous fungus 

Penicillium verrucosum was investigated. The applied concentration and time-point, the size and the chemical 

composition of the particles was shown to have a strong influence on growth and mycotoxin biosynthesis. On 

microscopic (LM/REM) scale it could be clearly shown that especially silver nanoparticles attach to the mycelial 

surface. Moreover, silver nanoparticles with 0.65 nm and 5 nm in size were shown to internalize within the cell, 

form agglomerates in the cytoplasm and associate to cell organelles leading to an increase of oxidative cell 

stress. 


