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ABSTRACT 
Synthetic growth stimulants are widely used to get high productivity of animals. These preparations can accumulate in the 

meat and their residual quantities will adversely affect the health of consumers. The purpose of the work was to monitor the 

content of zeranol, growth stimulant of ruminants in beef which goes to meat processing enterprises of the Western region 

of Ukraine and to determine the effect of heat treatment on its quantity. It was found out that 29.8% of beef samples taken 

at meat processing enterprises contained a stimulant for the growth of ruminant zeranol. It was found that during the 

storage of beef samples frozen at a temperature of -18 °C with different content of zeranol there is a decrease in its number. 

The most intense process of destruction of zeranol occurred during the first month of storage, during this period of time the 

amount of zeranol is reduced by an average of 20%, regardless of the initial content. Within two months of storage of 

frozen beef, the content of zeranol decreases by 28.2 ±0.17%, and at the end of the sixth month its quantity decreases to 

33.2 ±0.58%. It was also found that the dynamics of zeranol reducing in beef samples with large quantities (22.5 μg.kg
-1

) 

and small (2.3 μg.kg
-1

) were the same. It was set up that during 30 min of meat cooking there was a decrease in the content 

of zeranol 24.7 ±0.23% and 32.0 ±0.35% for 60 min, compared to its content in fresh meat. At the same time, when stored 

in the frozen state and subsequent cooking, the reduction of zeranol content in meat was 39.3 ±0.3%. Therefore, it is 

proposed to revise and amendments into the regulatory documents of Ukraine regarding the control and supervision of the 

presence of hormone (zeranol) residues in meat and meat products in order to prevent their sale and consumption by 

humans. 
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INTRODUCTION 
 The meat industry is one of the main branches of 

agriculture, which provides the population with food rich 

in high protein. Currently, beef is an important part of the 

human diet, since meat has good taste, high nutritional 

levels and is also considered a dietary product (Tonu, 

2013; Salata et al., 2017). However, various synthetic 

hormonal growth promoters have become widely used for 

short periods of time in animal husbandry, in particular: 

zeranol, trenbolone acetate, diethylstilbestrol and others 

(Galbraith, 2002; Brynes, 2005; Azza, Sania and 

Weam, 2015; Lykholat, Grigoryuk and Lykholat, 

2016). Meat obtained from animals on the use of anabolics 

is characterized by a gentle consistency and lower fat 

content. However, according to many researches of many 

scientists (Larrea and Chirinos, 2007; Jeong et al., 

2010; Wang et al., 2013), excessive amounts of residues 

of hormonal preparation in meat and meat products 

adversely affect the health of consumers, causing various 

metabolic disorders and causing cancer. Therefore, in the 

countries of the European Union it is forbidden to use 

hormonal preparations – stimulants of growth of live 

weight of ruminants and it is regulated by directives (EC, 

1996a; EC, 1996b). At the same time in countries of Latin 

America and the USA the use of synthetic preparations in 

animal husbandry is allowed by national legislation (CFR, 

1999). 

 Our attention was drawn to the synthetic stimulator 

anabolic zeranol, known as α-zearalanol, it is a non-

steroidal estrogen of the lactone group of resorbic acid and 

is used as an implant in the ear of cattle to increase muscle 

mass (Leffers et al., 2001). Ukrainian legislation does not 

oblige the definition of this anabolic in beef at 

slaughterhouses and when implemented within the state. 

Therefore, researches on the presence of zeranol in the 

bovine muscle grown in Ukraine in domestic scientific 

publications are virtually none. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeong%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24278538
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 Therefore, conducting experimental researches on the 

monitoring of zeranol in beef at meat processing 

enterprises in Ukraine will allow to determine the real 

status of its circulation. Besides, based on the obtained 

information, it will be possible to propose appropriate 

amendments to the legislation of Ukraine on the safety of 

meat and meat products. 

 The purpose of the work was to monitor the content of 

zeranol, growth stimulant of ruminants in beef which goes 

to meat processing enterprises of the Western region of 

Ukraine and to determine the effect of heat treatment on its 

quantity. 

 

Scientific hypothesis 
 The main hypothesis of the investigation is in the 

detected beef containing the synthetic anabolic stimulant 

zeranol, which goes to meat processing enterprises of the 

Western region of Ukraine and the possible use of meat 

processing that would reduce the amount of meat. 

 

MATERIAL AND METHODOLOGY 
 Research on beef meat was conducted during years  

2016 – 2018. Samples of beef meat were selected at the 

meat processing enterprises of the Western region of 

Ukraine to determine the amount of zeranol. 

Determination of zeranol in meat was performed using the 

test system for enzyme immunoassay RIDASCRIN® 

Zeranol (Art. No.:R3301) (manufactured by firm Art-

Biopharm/R-Biopharm, Darmstadt, Germany) at the 

Stepan Gzhytskyj Lviv National University of Veterinary 

Medicine and Biotechnologies. 

 

Statistical analysis 
 Statistical processing of the results was carried out using 

methods of variation statistics using the program Statistica 

9.0 (StatSoft Inc., USA). Non-parametric methods of 

research were used (Wilcoxon-Mann-Whitney test). The 

arithmetic mean (x) and the standard error of mean (SE) 

were determined. The difference between the comparable 

values was considered to be significant for p <0.05. 

 

RESULTS AND DISCUSSION 
 The results of the searches of the content of zeranol in 

fresh beef are shown in Figure 1. From Figure 1 it can be 

seen that, on average, 30% of beef samples taken from 

meat at processing enterprises in the Western region of 

Ukraine contained a stimulant for the growth of ruminant 

zeranols. The number of negative samples without zeranol 

content was 70.2 ±2.1%. The detected amount of zeranol 

in meat was different (Figure 2). The highest number of 

samples – 35.7% with the content of zeranol was found in 

the smallest range from 1 to 5 μg.kg
-1

. The number of 

samples with zeranol content from 5.1 to 10.0 μg.kg
-1

 was 

found in 28.6%. A significant number of samples – 21.5% 

contained zeranol at high concentrations from 10.1 to  

15.0 µg.kg
-1

 and 14.2% of the investigated samples had its 

content greater than 15.1 µg.kg
-1

. 

 Thus, the conducted searches have established the fact of 

receipts at processing plants of the Western region of 

Ukraine of beef containing the prohibited in the European 

Union countries the stimulant of growth of live mass of 

ruminants – zeranol. 

 Considering that when consuming food products 

containing residues of hormonal preparation, there is  

a violation of metabolism in humans we conducted 

research of the influence of different technological 

processes of temperature meat processing on reducing of 

zeranol content. In Figure 3 the results of the research are 

presented of changes in the content of zeranol in beef 

during its storage in the frozen state at a temperature of  

-18 °C. 

 The results of the research indicate that there is no 

complete reduction in the content of zeranol in meat 

during the six-month refrigerated storage. However, we 

note the same dynamics of zeranol reducing in beef 

samples, which contained both large and small amounts. 

The most intense process of destruction of zeranol 

occurred during the first month of storage. During this 

period of time, the amount of zeranol is decreased by an 

average of 20% in all samples, regardless of initial content. 

During the two-month term of storage of frozen beef, the 

content of zeranol was decreased by 28.2 ±0.17%, 

compared to the initial amount in fresh meat. Next storage 

of beef for three months did not cause a significant 

decrease in the content of zeranol and at the end of the 

sixth month their number was decreased by 33.2 ±0.58%. 

 Analogical results of the research on the dynamics of 

changes in zeranol in beef were obtained using the 

freezing temperature of meat -25 °C and -30 °C. However, 

when storing meat containing zeranol in the cooled state at 

+2 to +4 °C and frozen for -2 to -3 °C for 20 days, no 

decrease in the amount of zeranol was observed. 

 Thus, obtained scientific data indicate that the storage of 

meat in the frozen state has a positive effect on the 

dynamics of reducing the content of zeranol. This process 

is particularly active within two months of the start of 

storage. 

 In Figure 4 results of researches are given of the 

influence of the cooking process on the dynamics of 

changes in zeranol in beef. Installed that the process of 

cooking also affects to reduce the content of zeranol in 

beef. After 30 minutes of meat cooking, the amount of 

zeranol in all samples was decreased by 24.7 ±0.23% and 

over the next 30 minutes to 32.0 ±0.35%, compared to its 

content in fresh meat. Further heat processing up to  

120 minutes did not cause a significant decrease in the 

zeranol content compared to the 60 minutes of cooking 

process. 

 Consequently, during cooking, about 30% of the zeranol 

from the meat to the broth is destroyed or transferred, 

which is almost the same amount as in the frozen storage 

process. 

 Changes in the content of zeranol in meat were also 

examined after 6 months of storage in the frozen state and 

subsequent cooking for 60 min (Figure 5). After freezing, 

the decrease in the amount of zeranol was found to be  

33.2 ±0.58%, and the subsequent meat cooking process led 

to a slight reduction of the zeranol content to 6.1 ±0.2%. 

Therefore, in general, after the freezing process and further 

meat cooking process, the amount of zeranol is reduced by 

39.3 ±0.3%. 



Potravinarstvo Slovak Journal of Food Sciences 

Volume 14 97  2020 
 

 
Figure 1 Searches of beef for the presence of zeranol. 

 

 

  
Figure 2 Characteristic of beef samples by zeranol content.

 

 

 

 
Figure 3 The intensity of the process of reducing zeranol in frozen beef for storage at a temperature of -18 ±1 °C for  

6 months. 
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 Meat and meat products are essential components of the 

human diet, so first of all they must be safe in biological, 

chemical and physical terms. It is currently widely used in 

the world to increase the growth of live weight of animals 

and improve the use of feed anabolic hormonal 

preparations of synthetic production (Galbraith, 2002; 

Brynes, 2005; Azza, Sania and Weam, 2015; Lykholat, 

Grigoryuk and Lykholat, 2016). However, in violation of 

the fattening technology, these preparations can 

accumulate in the products of slaughter, and their residual 

quantities adversely affect the health of consumers 

(Larrea and Chirinos, 2007; Jeong et al., 2010; Wang et 

al., 2013). Synthetic anabolic stimulator – zeranol is 

banned in the European Union for use in veterinary 

medicine because of its adverse influence on humans. At 

the same time in the USA this preparation is allowed and 

its amount in ruminant muscles is allowed up to 2 µg.kg
-1

 

and 10 µg.kg
-1

 in liver (CFR, 1999). In Ukraine, 

regulatory and legal documents do not regulate the 

definition of this anabolic in domestic beef and imported 

abroad. 

 Our research has found that 29.8% of beef samples taken 

at meat processing enterprises in the Western region of 

Ukraine contained a stimulant for the growth of ruminant 

 
Figure 4 The intensity of the process of reducing zeranol in beef after cooking. 

 

 

 

 
Figure 5 The intensity of the process of reducing zeranol in beef after 6 months of storage and 60 min of cooking 
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zeranol. In addition, a significant number of samples – 

35.7% contained zeranol at high concentrations greater 

than 10 μg.kg
-1

. Our researches are consistent with the 

results of scientists from other European countries 

(Borazan et al., 2007; Salata, et al., 2017), who reported 

the detection of zeranol in 100% of the investigated meat 

samples and meat products. Consequently, conducted 

research have found that there is an income for the 

processing of beef, which contains the hormone to 

stimulate the growth of live weight – zeranol. Therefore, 

we consider it necessary to revise and making changes in 

the regulatory and legal documents of Ukraine on the 

control and supervision of the presence of residues of 

hormone preparations (zeranol) in meat and meat products 

in order to prevent their sale and consumption by humans. 

In addition, at the present time, due to the large number of 

food supplies from different countries, it is impossible to 

guarantee the safety of meat in terms of residues of animal 

growth stimulants (Gladij and Sychevs'kyj, 2018). 

Therefore, when importing beef in Ukraine, it is necessary 

to control it for the presence of residual quantities of 

zeranol. 

 Considering the fact of receipts for beef processing with 

high content of zeranol, we conducted a research to 

determine the influence of different types of heat treatment 

and storage of beef on the quantitative content of zeranol. 

It has been established that storage of beef in chilled and 

frozen state for 20 days does not affect the content of 

zeranol. At the same time, it was found that the storage of 

beef samples in the frozen state at a temperature of -18 °C 

with different content of zeranol decreases its amount. 

Thus, the most intense process of destruction of zeranol 

occurred during the first month of storage, during this 

period of time the amount of zeranol was decreased by an 

average of 20%, regardless of the initial content. During 

the two-month term of storage of frozen beef, the content 

of zeranol was decreased by 28.2 ±0.17%, and at the end 

of the sixth month its amount was decreased to  

33.2 ±0.58%. It was also found out that the dynamics of 

zeranol reducing in beef samples with large quantities 

(22.5 μg.kg
-1

) and small (2.3 μg.kg
-1

) were the same. 

Therefore, conducted researches have given us reason to 

affirm that the storage of meat in the frozen state has  

a positive influence on changes in the content of zeranol, 

that is, it significantly reduces its amount. With the small 

content of zeranol in meat, it can be reduced to the limit of 

2 μg.kg
-1

 in the US. In addition, it was found out that 

during 30 min of cooking meat there is a decrease in the 

content of zeranol by 24.7 ±0.23%, and for 60 min by  

32.0 ±0.35%, compared with its content in fresh meat. 

Further heat processing did not cause a significant 

decrease in the content of zeranol. At the same time, when 

stored in the frozen state and subsequent cooking, the 

reduction of zeranol content in meat was 39.3 ±0.3%. In 

researches (Braekevelt et al., 2011) it was also found  

a decrease in the amount of estrogen hormones in beef by 

25 – 30% after its two-hour cooking. Moreover, the 

researchers found that in the non-fat beef, the process of 

disintegration of hormonal preparations was less and 

ranged from 5 to 20%. Thus, cooking reduces the content 

of anabiolics in meat, but in the presence of high 

concentrations, this process is not effective enough to 

produce a safe product. 

CONCLUSION 
In summary, it can be noted that the revealed fact of 

earnings to the processing of beef containing zeran in high 

concentrations, therefore, we consider it necessary to carry 

out a selective control and selection of beef at meat 

processing enterprises in order to establish safety 

indicators, namely the content of zeranol. To reduce the 

number of detected samples, the meat must be frozen at  

-18 °C and stored for at least two months and then 

subjected to heat processing (cooking). However, if 

significant concentrations of zeranol (greater than  

2 µg.kg
-1

) are found, such meat is prohibited. 

Consequently, the planned monitoring will allow the 

monitoring and analysis of the situation of beef zeranol in 

Ukraine. 
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