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Hui Jia
Optimization of the stunning process for increasing fish welfare and improving fish quality
In recent years, concerns about fish welfare have increased in aquaculture. Among the critical points in aquaculture that can drastically compromise the well-being of fish, slaughter methods are one of the most important. The European Food Safety Authority emphasizes that stunning-killing methods must be fast to avoid pain and suffering in fish. Stunning should induce unconsciousness instantaneously without recovery until death, which reduces the stress response and improves fish welfare. Percussion, CO2 asphyxia, electric stunning methods are legal to stun fish in Europe. 
At present, many electric machines are used to stun fish in the commercial. However, the electric method is imperfect because not too many parameters can be changed and optimized during the electric procedure. It needs several minutes to slaughter fish after stunning. According to the investigation, common practice between after stunning and before slaughtering takes 5-7 minutes to be finished. There will be several problems from the low stunning effectivity, such as fish stress, fish quality, and shelf life. Stunning effectivity is recognized as a crucial step that influences the quality of fish for consumption. Hence, a lot of parameters should be optimized during electrical stunning. 

Reviewing the related articles, we have collected and recalculated these related parameters (fish density, electric conductivity of the water, voltage, frequency, application time, and spinal fracture score) and found that current density is a strong relationship with voltage, electric conductivity. The high current density, frequency, and application time will cause a serious spinal fracture; otherwise, the high fish density will have a low spinal fracture because there might be a strong struggle between fish and fish. Therefore, the results from these research articles will support us to have a further study on electric conductivity and electric field besides current density and improve stunning success.

This study aims to optimize and investigate the influence of the commercially used stunning methods on stress conditions and the quality of common carp. Firstly, optimizing the parameters of electric stunning; secondly, optimizing the stunning methods. Five treatments will be set: (T1) Percussion method; (T2) CO2 asphyxia; (T3) Electric stunning by hand machine; (T4) Single-stage electric stunning; (T5) Two-stage electric stunning. Brain activity, behavioral analysis, mortality rate, blood and plasma parameters, and fish quality (pH, color, textural properties, and water loss) will be analyzed. Optimal parameters and stunning procedures will be chosen by the effectivity of stunning success, the low stress, and high fish quality. Finally, an effective group will be chosen to study the change of fish quality at 4 ℃ during 72 h. 
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