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I. INTRODUCTION 
 

Heat treatment is a critical step in meat processing that directly affects muscle protein solubility and cooking loss, 

ultimately shaping the texture, juiciness, and overall quality of pork products (Zielbauer et al., 2016). Thermal 

processing induces protein denaturation, aggregation, and moisture loss, all of which influence the final product’s 

sensory attributes and consumer acceptability (Promeyrat et al., 2010; Xia et al., 2019). In the meat export industry, 

ensuring that pork products reach the required heating temperatures is essential for both food safety and 

regulatory compliance. Undercooked or improperly heated products pose microbiological risks, while overcooking 

can degrade product quality (Crutchfield et al., 1997). To address these challenges, a rapid and reliable screening 

method is crucial for verifying proper heat treatment in pork products. Traditional approaches, such as microbial 

testing and end-point temperature monitoring, are often time-consuming and impractical for large-scale quality 

control. This study investigates the relationship between heating temperature, protein solubility, and cooking loss 

in porcine skeletal muscle while exploring potential rapid screening methods to ensure compliance with export-

quality standards for cooked pork products. 

 

II. MATERIALS AND METHODS 
 

LYD (Landrace × Yorkshire × Duroc) crossbred pigs  pig ham (Semimembranosus, N = 10) muscles were 

collected 12 hours postmortem from a meat processor. Visible fat was trimmed, and each muscle was cut into 

cubes (4 cm × 4 cm × 4 cm). The samples were individually vacuum-packaged and cooked in a water bath at 65°C, 

70°C, or 80°C for 40 minutes. Cooking loss was measured for each treatment. The fluid loss, containing heat-

induced soluble proteins, was collected and centrifuged at 1,300 × g for 30 minutes at room temperature. The 

supernatant volume and protein concentration were then measured. Protein composition was analyzed via SDS-

PAGE (Li et al., 2023). Statistical analysis was performed using the Mixed Model procedure in SAS 9.3, with 

significance set at P < 0.05. 

 

III. RESULTS AND DISCUSSION 
 

It has been reported that muscle sarcoplasmic proteins aggregate between 40°C and 60°C (Liu et al., 2016). At 

temperatures above 65°C, actin begins to denature, followed by the progressive denaturation of collagen proteins, 

indicating that heat-induced protein denaturation leads to structural changes in meat and affects cooking yield 

(Tornberg, 2005; ). The results of SDS-PAGE analysis showed a notable decrease in lactate dehydrogenase (~35 

kDa) bands at 70°C, which disappeared completely at 80°C. Additionally, protein bands between 45 kDa and 60 

kDa, including pyruvate kinase and phosphoglucose isomerase, decreased at 70°C and disappeared at 80°C. 

Similarly, bands between 35 kDa and 45 kDa, corresponding to troponin-T and tropomyosin, showed a reduction 

at 70°C and disappeared at 80°C. Lower molecular weight bands (<25 kDa) were present at 65°C but disappeared 

at 70°C and 80°C in the SDS-PAGE profiles. These findings suggest that heating temperature has a pronounced 

effect on the protein composition of cooked porcine skeletal muscle and may increase the extent of protein 

degradation in cooked pork fluid. At 70 °C or 80 °C, the higher cooking losses (P < 0.05) had occurred when 

compared with 65 °C of heating temperature. 
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Figure 1. Cooking loss of LYD pig ham cooked at 65°C, 70°C, or 80°C for 40 minutes. Each point represents the 

mean of 10 observations. Error bars indicate the standard error (SE). 

 

 
Figure 1. Coomassie-stained 10% SDS-PAGE gels showing protein degradation in porcine skeletal muscle fluid 

cooked at 65°C, 70°C, and 80°C. Mr = Excel-Band 3-Color Broad Range Protein Marker (SMOBIO, Hsinchu, 

Taiwan). 

IV. CONCLUSION 
 

Heat treatment significantly influences the solubility of muscle proteins and cooking loss, which are key factors 

affecting the texture, juiciness, and overall quality of pork products. This study demonstrates that increasing the 

heating temperature leads to progressive protein denaturation, as evidenced by the disappearance of specific 

protein bands in SDS-PAGE analysis. Cooking at 70°C and 80°C resulted in greater protein degradation and 

higher cooking loss compared to 65°C (P < 0.05), indicating that thermal processing plays a critical role in 

determining the final product characteristics. Given the importance of proper heat treatment in ensuring both food 

safety and quality in the meat export industry, a rapid and reliable screening method is essential for verifying 

compliance with heating standards. Future research should focus on developing efficient detection techniques to 

enhance large-scale quality control in cooked pork products. 
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