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(ABSTRACT) 

 The affects of hydrodynamic shock wave treatment on the bacterial flora of raw beef and 

poultry were evaluated.  Hydrodynamic shock waves were generated in an aqueous treatment 

medium by either the detonation of two types of explosive charges (explosively-generated 

hydrodynamic shock waves [EHSW]) (a binary or a molecular explosive) or by electrical 

discharge (high voltage arc discharge Hydrodyne [HVADH; Hydrodyne, Inc.]).  A variety of 

sample types (whole steaks, ground beef, a water and ground beef slurry) were used to determine 

the lethality affects of EHSW on cells of the marker microorganism Listeria innocua suspended 

in a simple broth medium.  These sample types were used in order to evaluate the affects of the 

process not only on the surface, but throughout the bulk of the samples in order to determine 

whether EHSW could also be used as a non-thermal alternative to reduce the bacterial flora of 

non-intact or ground meats.  The levels of psychrotrophic, lactic, and coliform populations on the 

surface of whole eye of round steaks submitted to EHSW processing did not differ (P> 0.05) 

from those of untreated whole eye of round steaks.  Parameters expected to influence the nature, 

magnitude, and propagation of the hydrodynamic shock wave were also varied and evaluated in 

order to determine which individual parameter or combination of parameters affected the 

bactericidal potential of EHSW or HVADH processing.  Treatment with EHSW failed (P > 0.05) 



  

to produce lethality effects on the psychrotrophic, lactic, and coliform populations of ground 

beef, regardless of the composition and mass of explosive used, the number of successive EHSW 

treatments used, the relative distance between the explosive charge and the top surface of the 

sample, or the temperature of the water used in the treatment chamber.  EHSW processing did 

not change (P >0.05) the bacterial population of treated ground beef samples when compared to 

untreated controls during a five day refrigerated storage study.  No lethality effects were 

observed (P >0.05) in ground beef samples treated by HVADH when samples were subjected to 

one, two, or three successive HVADH treatments.   

 

 Minimal penetration of surface inoculated bacteria was observed for both beef steaks and 

boneless skinless chicken breasts subjected to EHSW and HVADH, respectively.  In EHSW-

treated beef eye of round steaks, marker bacteria were detected within the first 300 µm of tissue 

below the inoculated surface, 50-100 µm beyond the depth of untreated surface inoculated 

steaks.  In HVADH-treated boneless skinless chicken breasts, marker bacteria were detected 

within the first 200 µm below the inoculated surface, 50-100 µm beyond the depth of untreated 

surface inoculated boneless skinless chicken breasts.  This suggests that although no difference 

in the bacteriological populations was observed between EHSW treated, HVADH treated, and 

untreated control samples of whole steaks (and ground beef treated with both HVADH and 

EHSW), HVADH and EHSW treatments affect the movement of surface bacteria.  United States 

Department of Agriculture (USDA) guidelines suggest intact beef steaks be cooked to achieve a 

cooked color appearance on the surface and raw poultry be cooked to an internal temperature of 

77° C to inactivate the pathogens Escherichia coli O157:H7 and salmonellae which are of 

concern in beef and poultry, respectively.  By following these guidelines during proper cooking, 



  

consumers achieve thermal inactivation of these pathogens.  Since the movement of the marker 

bacterium observed in treated steaks and boneless skinless chicken breasts was minimal, proper 

cooking of the products would be expected to inactivate vegetative bacterial cells at this depth.  

Therefore, EHSW and HVADH treated whole beef steaks and boneless skinless chicken breasts 

would not be expected to pose a bacterial hazard if the products were properly cooked. 


