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Reduction of microorganism from eggshell of table and hatching eggs by
atmospheric plasma
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Foods containing raw or undercooked eggs are still major sources of salmonellosis

infections in humans. In Germany, 18.828 infections were documented in 2013. There

are two routes of contamination of hens eggs. Although the exact mechanism of

transmission has not been defined it is assumed that transovarial contamination is a

result of an infection of the reproductive system or ascending salmonellae. Most

importantly, contamination via shell penetration plays the more significant role. The

shell gets contaminate at the farm or during the sorting and packing process in the

egg packing stations. A reliable and effective egg shell decontamination procedure at

the packing station could significantly reduce the risk for the consumers. Currently,

there are no legally decontamination procedures for table eggs permitted in Germany.

The aim of our project is therefore the development of an efficient and economical

solution for eggshell treatment of table eggs. Several studies show that atmospheric

pressure plasma is able to reduce the bacterial load on food. In a first step, the

effectiveness of different parameters (type of gas, exposure time or plasma-egg

surface distance) on the survival rate of Salmonella Enteritidis by using an already

well described plasma source (plasma-jet kinpen09) was tested. For these

investigations, 1 cm² of the eggshell was artificial contaminated with different doses of

Salmonella Enteritidis. In a second step the plasma source will be adapted to the

matrix egg which implements the treatment of the whole egg and the analysis of the

influence on sensory parameters on table eggs. In a third step the treatment of

hatching eggs will be evaluated to replace or to amend hitherto existing methods.
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