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Dry Heat Resistance of Salmonella on Cocoa 

Bean and Hazelnut Shells  

S. AbouGhorrah(1) and W. Pe aloza(2)  

ABSTRACT  

The absence of Salmonella is the main microbiological safety concern in 
chocolate production. Raw cocoa beans and nuts have normally been 
considered as the main source of Salmonella. Roasting is therefore a key 
process step to control Salmonella in confectionery plants. 

The heat resistance of Salmonella typhimurium and Salmonella seftenberg 
was determined in dry cocoa beans and hazelnut shells with aw 0.24.    

Salmonella cells were grown on agar plates. The colonies were harvested 
with oil and mixed with ground shells of cocoa beans and hazelnuts. The 
stability of Salmonella on dry shells during storage was checked for a 90-day 
period at both room temperature and refrigeration. To determine the heat 
resistance of Salmonella on the dry shells, the use of glass tubes of 0.7 mm 
diameter and 10 cm height in an oil bath gave faster and more reproducible 
heating curves than metal plates heated in an oven.  

The Salmonella populations stabilized on dry shells were relatively stable 
under refrigerative conditions. Only a small reduction of approximately 1 log 
was observed. Salmonella counts at room temperature were also relatively 
stable with a reduction of up to 3 logs after 90 days. 

Heat resistance on dry cocoa and hazelnut shells at a temperature range 
between 90 and 110°C was similar and in some cases slightly higher for 
S.typhimurium than for S. seftenberg, (e.g .D110 was 1.7 and 1.4 minutes, 
respectively). Z values for both strains was about 21°C for the dry shells. These 
heat resistant parameters will enable to establish roasting conditions for cocoa 
beans and nuts more accurately.  

Key words: Salmonella, Chocolate, Roasting, Safety, Cocoa beans, 
Nuts.  
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