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Presensitization of microorganisms by essential oils treatments to low dose 
gamma irradiation with special reference to Bacillus cereus ATCC 7004 
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Abstract : 

The radiosensitization of B. cereus ATCC 7004 spores was evaluated in the presence of 
thymol, thyme, D-L menthol, trans-cinnamaldehyde and eugenol in ground beef. Cattle 

minced meat (5% fat) was inoculated with spores of B.cereus (10 -10 CFU/g), and each 
compound was added separately at various concentrations. The antimicrobial potential was 
evaluated in unirradiated meat by determining the MIC in percentage (wt/wt) after 24 h of 
storage at 4 ± 1°C. Results showed that the best antimicrobial compound was the trans-
cinnamaldehyde with MIC of 1.47%, wt/wt. In presence of cinnamaldehyde, the addition of 
sodium pyrophosphate decahydrate (0.1%, wt/wt) increased significantly (p < 0.05) the 
relative sensitivity of B. cereus spores 2 times. However, the presence of ascorbic acid in the 
media reduced significantly (p < 0.05) the radiosensitivity of bacteria. The combined effect of 
gamma irradiation in presence of cinnamaldehyde, added with ascorbic acid or sodium 
pyrophosphate decahydrate, on the microbiological and physicochemical characteristic of meat 
samples was evaluated at 2 kGy under air. 

The use of the active compounds with the irradiation reduced significantly (p < 0.05) 
the count of total bacteria with a concomitant effect in the extension periods of shelf life. The 
addition of the cinnamaldehyde induced a significant reduction (p < 0.05) in TVN and free 
amino acids of irradiated samples. In presence of ascorbic acid the thiobarbituric acid-reactive 
substances (TBARS) concentration was significantly reduced (p < 0.05). A significant 
reduction (p < 0.05) of a* and C* of color values and a significant increase (p < 0.05) of b* 
value were obtained for the samples treated by the cirmamldehyde. The application of 
bioactive films for the immobilization of the essential oils is a good alternate to check their 
stability during storage time. 
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