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Abstract 

 

The freezing process can cause several morphological changes in meat, with the most significant ones being the 

formation of ice crystals, damage to muscle fibers, and protein denaturation. During the freezing process, water 

molecules transform into ice crystals, which can lead to the breakdown of meat fibers. The aim of this study was to 

analyze the changes that occur in beef after freezing and to observe the differences between refrigerated and thawed 

samples using two different storage methods: vacuum-packed (wet chilling/ freezing) and unpacked (dry chilling/ 

freezing). Beef samples were subjected to slow freezing, both dry and wet freezing, with a temperature drop of 0.45 - 

0.48ºC/hour. The most notable changes after thawing were observed in physical parameters, pH, and texture indicators. 

The pH of the samples decreased during thawing, with the dry freezing method showing a more pronounced decrease 

(from a pH value of 6.43 in the chilled sample to a pH of 5.69 after thawing). Shear force (N) and the energy required 

for shearing (mJ), which reflect the textural qualities of the meat, demonstrated an increase in tenderness as the values 

of these parameters significantly decreased after thawing. The average values shifted from 87.08 N/1351.02 mJ (wet-

chilled sample) and 89.29 N/1389.80 mJ (dry-chilled sample) to the lowest values observed in the wet thawed sample, 

with averages of 49.14 N/778.14 mJ. The impact of the studied factors on the chemical components was minimal. 

Humidity decreased from initial values of 75.66% (wet refrigeration) and 75.64% (dry refrigeration) to 75.46% (wet 

thawing) and 74.94% (dry thawing), with a more noticeable decrease in the case of dry thawing. 
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The consumption of meat is largely 

influenced by factors such as its availability, price, 

and cultural traditions. Meat production is a highly 

intricate process, contingent not only upon 

consumer demand, often driven by economic 

factors like price and income, but also subject to a 

multitude of socio-economic influences, including 

government policies, price support mechanisms, 

and various interrelated factors (FAO, 2021). 

In European legislation, specifically 

Regulation (EU) No 1169/2011 of the European 

Parliament and of the Council dated 25 October 

2011, the term 'meat' pertains to the edible portions 

obtained from the carcasses of domestic animals, 

encompassing livestock such as cattle, pigs, sheep, 

goats, as well as poultry and game. 

Meat ranks among the most widely 

consumed food items worldwide and holds 

significance as a vital component of a well-

rounded and nutritious diet, thanks to its inherent 

nutritional properties. Nevertheless, despite its 

popularity, the meat industry is not immune to 

controversy. In recent years, concerns have arisen 

regarding the environmental impact of meat 

production and the welfare of animals raised for 

meat production (Pereira P.M. & Vicente A.F., 

2013; Hartmann C., Siegrist M., 2020). 

Meat and meat products constitute a 

significant source of essential nutrients, including 

protein, fats, vitamins, and minerals, which are 

essential for dietary nutrition (González N. et al, 

2020). The overall quality of meat is influenced by 

various attributes such as taste, texture, juiciness, 

appearance, and odour. In the fast-paced routines 

of daily life, meat is often purchased in bulk for 

future use, necessitating a thawing process that can 

result in changes in nutritional quality. In many 

instances, the primary concern with frozen food 

lies in the quality of the thawing process, which 

often receives less attention (Akhtar S. et al, 2013; 

Balan P. et al, 2019). 

Freezing is among the most prevalent and 

effective preservation methods for meat products, 

extending their shelf life considerably (Setyabrata 


