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Abstract: 
 
Generally, the preslaughter electrical stunning of pigs produces commercially 
significant levels of carcass damage. Typically this takes the form of broken bones, 
usually vertebrae and shoulders, and blood spots (blood splash) in muscle tissues. 
Less obviously, electrical stunning contributes to the severity of the pale soft and 
exudative condition (PSE) by accelerating the rate of post mortem pH fall. These 
damaging consequences of electrical stunning can be attributed primarily to the 
intensity of muscle contractions. Earlier work (Simmons, 1995), demonstrated that 
increasing the frequency of the stunning current, from the conventional 50-60 Hz, to 
more than 1000 Hz significantly reduces the intensity of the contractions and 
improves carcass and meat quality. However, convulsive movements after the stun 
are severe because high frequencies do not cause heart failure.  
 
The objective of this project was to develop a method that would utilize the benefits 
of high frequency stunning currents while still controlling post stun movement. The 
approach was to combine a high frequency head stun with a second electrical circuit, 
localized near the heart and using 60 Hz, to produce cardiac arrest and control 
movement. The dual circuit stunning system significantly reduced, or avoided 
completely, broken bones, while measures of drip loss were significantly reduced 
when the heart circuit was positioned optimally. However, the current needed to 
ensure cardiac arrest was unexpectedly sensitive to electrode placement and the 
size of the pig being stunned. In commercial conditions of high throughput and 
variable positioning of the pigs in the restrainer, the sub-optimal positioning of the 
heart electrode necessitated an increase in the current level needed for the heart 
circuit, and this increase significantly compromised the meat quality benefits gained 
from the use of the high frequency. Therefore, the dual circuit system has the 
potential to improve carcass and meat quality but only when accompanied by 
accurate placement of the heart electrode on the pig. 


