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RAPID TEST METHOD FOR MEAT SAFETY DETECTION 

 

Abstract: This paper describes the rapid test method for meat safety detection based on the catalase enzyme 

level in blood that depends on the state of animal organism health before slaughter. This method enables to determine 

the meat produced from dead animals, killed in a state of agony or sick animals. 
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Introduction 

Food safety and consumers’ protection is one of 

the main priorities of governments in all countries [1, 

2, 3]. Safe and healthy food is an essential factor in the 

functioning society and is critical for the economy in 

any country [4, 5, 6]. Nowadays, the Ministry of 

Agriculture has been assigned a number of urgent 

tasks aimed to produce and export meat of slaughter 

animals, as well as to improve its quality and safety. 

Under the government’s statements, there are issues 

associated with the lack of control at the border of our 

states besides the positive consequences of Eurasian 

integration. One of these issues is the increase of 

counterfeit and falsified products in the markets. 

These products directly harm the health of the 

population and contribute to unfair competition in the 

food market along with deliberately misleading the 

consumer about the properties and origin of products. 

Currently, food products can contain a whole 

range of foreign substances from different groups; 

there are also many ways to counterfeit food products 

[7]. 

One of the most important tasks of all consumers 

is to purchase high-quality, safe and non-falsified 

products. The latter, unfortunately, makes ever-

greater turnover in food markets, while the regulatory 

authorities do not have time to identify and seize all 

counterfeit products. The problem of food 

counterfeiting turns out in almost all countries, both 

developed and developing ones. Many scientists 

address the issue of the safety of counterfeit products 

and study the methods to identify them [8, 9, 10, 11, 

12]. 

Currently, many existing quality control and 

food safety methods have lost their relevance and 

significance in their rapidity, and the ones used most 

often rely on qualitative parameters such as color 

change, sediment appearance, etc. A laboratory expert 

is usually limited in the choice of modern, fast and 

effective methods, since the equipment of most of 

them leaves room for improvement. Therefore, the 

development of rapid methods for quality control of 

food products is an urgent problem, especially for the 

detection of contaminants, foreign substances, as well 

as various falsifications. 

 

Description of the research methodology 

The method enables to detect meat falsification 

produced from dead or sick animals that is a danger to 

the consumers’ health. Meat safety is determined 

indirectly by the level of blood catalase enzyme that 
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depends on the animal organism's health before 

slaughter. 

The method is performed using hydrogen 

peroxide (Н2О2). The principle of the method is that 

the hydrogen peroxide added to the meat extract reacts 

with the enzymes present in the blood and mainly with 

catalase resulted in the release of oxygen, while a 

stable column of foam is formed (Fig. 1), the foam 

amount depends on the degree of animal carcasses 

bloodlessness. Moreover, the worse the bloodless 

degree, the more foam is formed. According to many 

authors, the catalase activity is higher in the 

erythrocytes of sick animals [13, 14]. Besides, the 

protein fractions of the meat extract (juice) are 

clarified under the influence of hydrogen peroxide, 

where the optical density is subsequently determined. 

 

 
 

Figure 1 – The amount of foam formation in meat produced from a sick animal (left) and from a 

healthy animal (right) 

 

 

Procedure: 

1. Prepare meat extract in a ratio of 1:10. 

2. Add 1 ml of the filtered extract to a measuring 

tube. 

3. Add 5 drops of 5% hydrogen peroxide 

solution to the extract and stir vigorously. 

4. Measure the height of firmly formed foam. 

5. Measure the optical density of the clarified 

extract. 

 

Evaluation of the result: The firm foam column 

more than 0.5 cm in height is formed in meat produced 

from sick animals. Foam does not form or only 

slightly covers the extract surface (up to 0.5 cm) in 

meat of healthy animals.  

 

Conclusion 

Thus, this rapid method can serve as one of the 

additional methods to determine the quality and safety 

of meat because the carcass bleeding off degree is one 

of the objective parameters that provides information 

about the state of the animal before slaughter, the 

worse the carcass is bloodless, the more doubts arise 

about the health of the animal. 
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