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Abstract

Despite recent technological advances, stunning efficiency of broilers in commercial plants is still questionable and a major public
concern. The aim of this survey was to assess the electric water-bath parameters used in poultry processing plants, establish practical
ways for the assessment of stunning efficiency in these conditions, link their incidence to the applied current and propose methodology
for the online evaluation of the effectiveness of electrical water-bath stunning. A total of 5,378 broilers were assessed randomly for
signs of post-stun recovery at 4, 8, 13 and 25 s post-water-bath exit (WBE) through corneal reflex, rhythmic breathing, head shake
and escape behaviour on three processing lines. The electric water-bath parameters used did not meet the recommended current and
frequencies for effective stunning. No rhythmic breathing was detected with any of the birds at 4 s post water-bath exit, while this
reflex returned by 8 s in some birds. Broilers that had their necks cut had a significantly lower incidence of breathing compared to
those that missed the neck cutter. The electric water-bath stunners that were tested did not abolish the corneal reflex where 38.4%
of birds tested positive, at 4 s post WBE. Pulsed DC-stunned birds that missed the knife had a significantly higher incidence of positive
corneal reflexes than those that had their necks cut. Head shake was present on 26.7% of the birds when assessed at 25–30 s post
WBE. The trends in incidence of behavioural reflexes with time post WBE may be used for the assessment of stunning efficiency,
particularly on birds that miss the knife, but none of the assessed indicators could unequivocally demonstrate unconsciousness.
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Introduction
The methods of stunning and slaughter have featured often

in the public domain and have frequently come under

scrutiny with the main concerns identified as poor stunning

or birds regaining consciousness before death and feeling

pain at slaughter (Fletcher 1999). In poultry processing

plants, electronarcosis is the method that has been

developed and electric water-bath stunning is the technique

that is most widely used (Bilgili 1992; Raj 1998; Raj et al
2006a). However, recent research under laboratory condi-

tions has found that multi-bird water-bath stunning does not

result in consistent and effective stunning (Handle et al
2010). The increased consumption of poultry meat has led

to an increase in the number of birds slaughtered and poor

stunning or regular quick post-stun recovery will affect a

number of individual birds, triggering the need for the

development of reliable indicators of post-stun recovery

that can be used in commercial broiler slaughterhouses.

From an animal welfare point of view, the assessment of

an effective stun depends on the availability of reliable

criteria for the evaluation of the state of the bird’s central

nervous system (CNS), where the presence of an epileptic

seizure by analogy to human physiology is considered to

be an indicator of unconsciousness (Gregory 1986).

There are currently no direct methods for the assessment

of the animal’s mental state, including consciousness,

that can be applied practically in the processing plant,

and while the quest for identifying suitable physiological

indicators and their link with an effective water-bath stun

began in the late seventies (Kuenzel & Walther 1978;

Scott 1978; Heath 1984; Gregory 1986), the current

criteria used still gives variable results (Gregory 1989;

Handle et al 2010; Prinz et al 2010a).

While the electroencephalographic (EEG) recordings and

the somatosensory-evoked potentials (SEPs) are scien-

tific tools for the assessment and understanding of the

brain’s activity, they are only applicable in laboratory

conditions. In the everyday slaughterhouse environment,

the effectiveness of stunning can only be assessed

visually through observation of the animal’s behavioural

reflexes and physical state which have been the subject

of a number of research papers (Table 1).
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