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Tutorial 2 : Characteristics of Food
3- Biochemical changes in meat after slaughter (Presentation 4) 
Introduction
After slaughter, meat undergoes a series of biochemical changes that influence its sensory and technological characteristics. These transformations mainly involve the process of rigor mortis and maturation, as well as the impact of preservation methods such as refrigeration and freezing. Understanding these mechanisms is essential to optimize meat quality in terms of tenderness, texture, and flavor.
1. Process of rigor mortis and maturation
Immediately after slaughter, blood circulation stops, triggering a series of biochemical reactions that affect the muscles:
• Rigor mortis:
o After death, the production of ATP (adenosine triphosphate), which is necessary for muscle relaxation, ceases.
o The absence of ATP prevents the detachment of actin-myosin cross-bridges, leading to irreversible muscle contraction and increased meat toughness.
o This process begins a few hours after slaughter and generally lasts between 6 and 24 hours depending on the animal species and storage temperature.
• Meat maturation (aging):
o After rigor mortis, the meat enters a maturation phase during which endogenous enzymes (cathepsins, calpains) gradually degrade certain muscle proteins.
o This phenomenon improves the tenderness and flavor of the meat.
o Maturation is essential for red meats (beef, lamb) and takes place under refrigeration for several days or even several weeks, depending on the type of meat and storage conditions.
The final quality of the meat therefore depends on the proper progression of these stages, which directly influence its organoleptic properties.
2. Effects of preservation methods (refrigeration, freezing)
Preservation methods play a key role in maintaining meat quality and controlling its biochemical changes:
• Refrigeration:
o Meat is stored between 0 and 4 °C to slow down enzymatic and microbial activity.
o It allows controlled maturation, thereby improving tenderness and the development of flavors.
o However, prolonged refrigeration may lead to water loss and color alteration.
• Freezing:
o Meat is frozen at temperatures below -18 °C to completely stop enzymatic and microbial activity.
o Rapid freezing helps prevent the formation of large ice crystals that damage muscle fibers, thereby limiting juice loss after thawing.
o Poorly controlled freezing can alter texture and make the meat drier after thawing.
The choice between refrigeration and freezing depends on the desired storage duration and the type of meat concerned.
3. Impacts on meat texture and tenderness
Post-mortem biochemical changes directly influence the sensory properties of meat:
• Effects of rigor mortis:
o If meat is consumed before the end of rigor mortis, it is very tough and unpleasant to eat.
o A post-mortem resting period is necessary to obtain more tender meat.
• Effects of maturation:
o The degradation of muscle proteins by enzymes improves tenderness.
o Chemical reactions also contribute to the development of characteristic flavors of aged meats.
• Influence of preservation methods:
o Prolonged refrigeration may enhance tenderness but can also lead to excessive water loss.
o Freezing followed by slow thawing helps preserve meat texture, whereas rapid thawing can make it more fibrous and dry.
Conclusion
Biochemical changes in meat after slaughter play a decisive role in its final quality. The transition through rigor mortis followed by maturation influences the texture and taste of the meat. Preservation methods, particularly refrigeration and freezing, must be well controlled to preserve these qualities. A thorough understanding of these processes is essential to ensure high-quality meat products and to meet consumer expectations in terms of flavor, tenderness, and food safety.
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