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Summary. The article presents the application of the developed patented express methods, which have reliability in 
tests of 99.9%, and can be used to control dangerous chemical factors to detect adulteration of meat of slaughter animals 
with sodium bicarbonate solution and alkaline detergents and disinfectants at production facilities and both meat and 
meat products. According to these express methods, the number of samples for processing the meat of slaughter animals 
with a solution of sodium bicarbonate using an alcoholic solution of chrome dark blue (0.5%): beef (n = 2), pork (n = 2) 
due to the application of meat ≤ 5.0% and beef (n = 4), pork (n = 4) — ≥ 5.1%; for treatment with alkaline detergents 
when using an alcoholic solution of bromothymol blue (0.04%): beef (n = 3) due to the application on the surface of meat 
≤ 5.0% and pork (n = 4) and goat (n = 4) — ≥ 5.1%; for treatment with alkaline disinfectants when using an alcoholic 
solution of rosolic acid (0.25%): goat (n = 4) due to the application on the surface of meat ≤ 5.0% and beef (n = 5) and 
pork (n = 4) — ≥ 5.1%; for treatment with alkaline disinfectants when using an alcoholic solution of chrome dark blue 
(0.3%): beef (n = 5) and pork (n = 4); for treatment with alkaline detergents when using an alcoholic solution of 
bromocresol green (0.01%): pork (n = 5), beef (n = 4) and lamb (n = 3) 
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Introduction. State risk-based control involves the 
detection of adulteration of meat of slaughter animals for 
the establishment of a dangerous chemical factor, namely 
alkaline detergents and disinfectants due to violations of 
temperature conditions and shelf life for the production 
and circulation of raw meat (Amaral et al., 2016).  

Therefore, it is necessary to adhere to the temperature 
regimes for the storage and sale of food products following 
established regulatory requirements (Aksu, Kaya and 
Ockerman, 2005). Violation of the shelf life of slaughter 
meat increases the contamination with microorganisms, 
which leads to spoilage and loss of consumer properties of 
the food product (Odewade, Oyelami and Fasogbon, 
2018). The adulteration of meat from slaughter animals 
with detergents and disinfectants is a social problem due 
to the violation of sanitary and hygienic requirements for 
production and circulation at facilities (Manning and 
Soon, 2014). The HACCP system prevents the control of 
the occurrence of hazards in the food chain by establishing 
critical control points (Fotina et al., 2016). 

These issues have become especially relevant for the 
implementation of HACCP, VACCP, TACCP systems at 
the facilities for the production and circulation of meat of 
slaughter animals — production facilities, wholesale 
bases, supermarkets, agri-food markets (Milios, Drosinos 
and Zoiopoulos, 2012; Hulebak and Schlosser, 2002). 

Every year the problem of recognizing the safety of 
meat of slaughter animals becomes more urgent, so it is 
necessary to develop new methods of identification of this 
raw material (Aida et al., 2005; Carr, Scheffler and 
Johnson, 2017). 

Therefore, scientists need to develop rapid methods for 
controlling the safety and quality of slaughter meat during 

production and circulation, so that the consumer is 
confident in choosing high-quality food.  

Therefore, our research on the detection of 
adulteration of slaughter meat in agri-food markets and 
supermarkets using the developed express methods is 
relevant. 

The work aimed to develop and apply express 
methods for the detection of adulteration of meat of 
slaughter animals with sodium bicarbonate solution and 
alkaline detergents and disinfectants. 

Materials and methods. The research material was 
beef, pork, lamb, and goat, which were selected from 
slaughterhouse meat production facilities, wholesale 
bases, and sales in agri-food markets and supermarkets. 
Determination of adulteration of meat of slaughter 
animals by treatment with sodium bicarbonate solution 
and alkaline detergents and disinfectants was performed 
according to the patented in Ukraine methods (Bogatko 
et al., 2017a, 2017b; Bogatko, Fotina and Yatsenko, 2019a, 
2019b, 2019c). 

Results and discussion. Express methods are designed 
to establish the safety and quality of meat of slaughter 
animals — beef, pork, lamb, goat for detection of 
treatment with sodium bicarbonate solution and alkaline 
detergents and disinfectants for elimination of signs of 
spoilage and reduction of microflora contamination to 
extend the shelf life in production laboratories, facilities 
for the production, processing, sale and storage of meat of 
slaughter animals, supermarkets, wholesale depots, shops, 
state laboratories of veterinary medicine and testing 
laboratories of veterinary and sanitary examination in 
agri-food markets using chemical reagents. The reliability 
of the developed patented methods is 99.9%. 
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The essence of the method of detecting intentional 
treatment with sodium bicarbonate solution of meat of 
slaughter animals is to use an alcoholic solution of chrome 
dark blue with a mass concentration of 0.5%, which when 
interacting with sodium bicarbonate forms a compound 
from light purple to dark purple depending on the amount 
treated solution, respectively — ≤ 5.0% and ≥ 5.1%, which 
will ensure the reliability of the results for determining the 
safety and quality of meat (Bogatko, Fotina and Yatsenko, 
2019a, 2019b, 2019c). 

The task of the developed express method was solved 
by applying using a graduated pipette 0.1–0.2 cm3 of an 
alcoholic solution of chrome dark blue with a mass 
concentration of 0.5% to the surface of pork, beef, lamb, 
goat with an area of 2.0×2.5 cm, and after 1–2 s we 
detected the presence of pale pink color (negative 
reaction) — in the absence of treatment of meat with 
sodium bicarbonate or the presence of light purple to dark 
purple color (positive reaction) — depending on the 
amount of sodium bicarbonate used for treatment, 
respectively — ≤ 5.0% and ≥ 5.1%. 

The stability of indicators on the intensity of the violet 
color of varying intensity depending on the quantity of 
addition of sodium bicarbonate: light violet color — 
≤ 5.0% (positive reaction); dark purple color — ≥ 5.1% 
(positive reaction) or the presence of pale pink color 
(negative reaction) when establishing the treatment of 
meat of slaughter animals with sodium bicarbonate 
solution was 99.9%. Also, more reliable data — in  
99.0–99.5% were obtained in comparison with the 
method of determining the content of amino-ammonia 
nitrogen and in 98.9–99.9% — in the method of determining 
the content of microorganisms in meat (Bogatko, 
Konstantinov and Bogatko, 2016; SDVMMAPU, 2002).  

Studies have shown that meat from slaughter animals 
was treated with sodium bicarbonate solution according 
to color intensity in 31 samples: 10 samples of pork, 
12 samples of beef, 4 samples of lamb, 5 samples of goat. 
The research results are presented in the Table 1. 

Table 1 — Detection of meat of slaughter animals 
treated with a solution of sodium bicarbonate by color 
intensity using chrome dark blue (n = 31) 

Type  
of  

meat 

Indicators of color intensity 

adulteration  
(positive reaction) 

no adulteration 
(negative 
reaction) 

light purple 
color 

(≤ 5.0%) 

dark purple 
color 

(≥ 5.1%) 

pale  
pink  
color 

Pork, n = 10 n = 2 n = 4 n = 4 
Beef, n = 12 n = 2 n = 4 n = 5 
Lamb, n = 4 n = 1 n = 1 n = 2 
Goat, n = 5 n = 1 n = 1 n = 3 

Studies have shown that the largest number of samples 
treated with sodium bicarbonate solution by applying 
≤ 5.0% was in beef (n = 2) and pork (n = 2), and by 
applying ≥ 5.1% was in pork (n = 4) and beef (n = 4). 

In the absence of adulteration with alkaline 
detergents — the absence of purple color of varying 
intensity, but in the presence of pale pink color (negative 
reaction) in 5 samples of beef, 4 samples of pork, 
3 samples of goat, and 2 samples of lamb. 

The essence of the method of detection of intentional 
treatment with alkaline disinfectants of meat of slaughter 
animals is to use an alcoholic solution of chrome dark blue 
with a mass concentration of 0.3%, which when 
interacting with disinfectants forms a light purple 
compound that will ensure the reliability of safety results 
and meat quality (Bogatko, Fotina and Yatsenko, 2019b). 

The task of developing the express method was solved 
by the fact that the cut surface of the muscle tissue of pork, 
beef, lamb, goat, in the amount of 2.0–2.1 g was crushed 
with scissors, then placed in a flask, poured distilled water 
in the amount of 8.0–8.1 cm3 (ratio 1:4). The meat-water 
extract was infused for 5–6 min, filtered through an 
ashless filter. The test tube was filled with filtered meat and 
water extract in the amount of 2.0–2.5 cm3; 0.1–0.2 cm3 of 
an alcohol solution of chrome dark blue with a mass 
concentration of 0.3% was introduced with a graduated 
pipette, the content of the tube was shaken and after 2–3 s, 
the presence of a light purple color (positive reaction) was 
established — in the presence of treatment of the meat 
with alkaline disinfectants or light pink color (negative 
reaction) — in the absence of treatment of the meat with 
alkaline disinfectants. 

The stability of the indicators for establishing the 
intensity of the presence of a light purple color (positive 
reaction) or the presence of a light pink color (negative 
reaction) during the establishment of the treatment of 
meat of slaughter animals with alkaline disinfectants was 
99.9%. Also, more reliable data — in 99.2–99.8% were 
obtained in comparison with the method of determining 
the content of amino-ammonia nitrogen and in  
99.0–99.7% — in the method of determining the  
content of microorganisms in the meat of slaughter  
animals (Bogatko, Konstantinov and Bogatko, 2016; 
SDVMMAPU, 2002).  

Studies have shown treatment of slaughter meat with 
alkaline disinfectants according to the intensity of color in 
33 samples: 10 samples of pork, 12 samples of beef, 
6 samples of lamb, 5 samples of goat. The research results 
are presented in the Table 2. 

Studies have shown that the largest number of samples 
treated with alkaline disinfectants (the presence of light 
purple color) was in beef (n = 5) and in pork (n = 4). 

In the absence of adulteration with alkaline 
disinfectants, the presence of light pink color (negative 
reaction) was noted: in 7 samples of beef; in 6 samples of 
pork; in 4 samples of lamb and goat. 
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Table 2 — Detection of meat of slaughter animals 
treated with alkaline disinfectants by color intensity using 
chrome dark blue (n = 33) 

Type  
of  

meat 

Indicators of color intensity 
adulteration 

(positive reaction) 
no adulteration 

(negative reaction) 
light purple color light pink color 

Pork, n = 10 n = 4 n = 6 
Beef, n = 12 n = 5 n = 7 
Lamb, n = 6 n = 2 n = 4 
Goat, n = 5 n = 1 n = 4 

The essence of the method of detecting intentional 
treatment with alkaline detergents of slaughter animals is 
to use an alcoholic solution of bromocresol green with a 
mass concentration of 0.01%, which when interacting with 
alkaline detergents forms a blue compound that will 
ensure the reliability of safety and quality meat (Bogatko, 
Fotina and Yatsenko, 2019c). 

The task of the developed express method was solved 
by applying to the surface of muscle tissue of pork, beef, 
lamb, goat with an area of 2.0×2.5 cm with a graduated 
pipette 0.1–0.2 cm3 of an alcohol solution of bromocresol 
green with a mass concentration of 0.01% and after 1–2 s 
the presence of a blue color (positive reaction) — in the 
presence of treatment of the meat with alkaline detergents 
or the presence of a green color (negative reaction) — in 
the absence of treatment of the meat with alkaline 
detergents was set. 

The reliability of the developed method for 
determining the adulteration of meat of slaughter animals 
and poultry by treatment with alkaline detergents using 
bromocresol green when determining the intensity of the 
presence of blue color (positive reaction) or the presence 
of green color (negative reaction) was 99.9%. 

The stability of the indicators for determining the 
intensity of the presence of a blue color (positive reaction) 
or the presence of a green color (negative reaction) during 
the establishment of the treatment of the meat of slaughter 
animals with alkaline detergents was 99.9%. Also, more 
reliable data — in 98.9–99.7% obtained in comparison 
with the method of determining the content of amino-
ammonia nitrogen and in 99.1–99.8% — in the method of 
determining the content of microorganisms in the meat of 
slaughter animals (Bogatko, Konstantinov and Bogatko, 
2016; SDVMMAPU, 2002). 

Studies have revealed the treatment of the meat of 
slaughter animals with alkaline disinfectants according to 
the intensity of color in 36 samples: 12 samples of pork, 
12 samples of beef, 6 samples of lamb, 6 samples of goat. 
The results of the developed method are presented in the 
Table 3. Studies have shown that the largest number of 
samples treated with alkaline detergents (blue) was in pork 
(n = 5), beef (n = 4) and lamb (n = 3). 

Table 3 — Detection of meat of slaughter animals 
treated with alkaline detergents by color intensity using 
bromocresol green (n = 36) 

Type  
of  

meat 

Indicators of color intensity 
adulteration 

(positive reaction) 
no adulteration 

(negative reaction) 
blue color green color 

Pork, n = 12 n = 5 n = 7 
Beef, n = 12 n = 4 n = 8 
Lamb, n = 6 n = 3 n = 3 
Goat, n = 6 n = 2 n = 4 

In the absence of adulteration with alkaline detergents, 
the presence of green color (negative reaction) was noted: 
in 8 samples of beef; in 7 samples of pork; in 4 samples of 
goat, and in 3 samples of lamb. 

The essence of the method of detection of intentional 
treatment with alkaline detergents of meat of slaughter 
animals is to use an alcoholic solution of bromothymol 
blue with a mass concentration of 0.04%, which when 
interacting with alkaline detergents forms a dark blue 
compound of varying intensity depending on the level of 
treatment, respectively — ≤ 5.0% and ≥ 5.1%, which will 
ensure the reliability of the results for determining the 
safety and quality of meat (Bogatko et al., 2017b). 

The task of the developed express method was solved 
by applying on the surface of the muscle tissue of pork, 
beef, lamb, goat with an area of 2.0×2.5 cm, with a 
graduated pipette 0.2–0.3 cm3 alcohol solution of 
bromothymol blue with mass concentration of 0.04%, and 
after 2–3 s we set the presence of light yellow color 
(negative reaction) or the presence of dark blue color of 
different intensity depending on the amount of alkaline 
detergents: light blue color (positive reaction) — the 
presence of alkaline detergents funds on the surface of 
muscle tissue ≤ 5.0%; dark blue color (positive 
reaction) — the presence of alkaline detergents on the 
surface of muscle tissue ≥ 5.1%. 

The stability of indicators on intensity of dark blue 
color of various intensity depending on the amount of 
alkaline detergents to ≤ 5.0% and ≥ 5.1% (positive 
reactions) or existence of light yellow color (negative 
reaction) when determining processing of meat of 
slaughter animals by alkaline detergents was 99.9%. Also, 
more reliable data — in 98.5–99.6% obtained in 
comparison with the method of determining the content 
of amino-ammonia nitrogen and in 98.7–99.5% — in the 
method of determining the content of microorganisms in 
the meat of slaughter animals (Bogatko, Konstantinov and 
Bogatko, 2016; SDVMMAPU, 2002). 

Studies have revealed the treatment of meat of 
slaughter animals with alkaline detergents according to 
the intensity of color in 36 samples: 12 samples of pork, 
12 samples of beef, 6 samples of lamb, 6 samples of goat. 
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The research results are presented in the Table 4. Studies 
have shown that the largest number of samples treated 
with alkaline detergents by their applying ≤ 5.0% was in 
beef (n = 3) and by applying ≥ 5.1% was in pork (n = 4) 
and goat (n = 4). 

Table 4 — Detection of meat of slaughter animals 
treated with alkaline detergents by color intensity using 
bromothymol blue (n = 36) 

Type  
of  

meat 

Indicators of color intensity 

adulteration  
(positive reaction) 

no adulteration 
(negative 
reaction) 

light blue 
color 

(≤ 5.0%) 

dark blue 
color 

(≥ 5.1%) 

light  
yellow  
color 

Pork, n = 12 n = 2 n = 4 n = 6 
Beef, n = 12 n = 3 n = 1 n = 8 
Lamb, n = 6 n = 1 n = 3 n = 2 
Goat, n = 6 n = 1 n = 4 n = 1 

In the absence of adulteration with alkaline 
detergents — the absence of dark blue color of varying 
intensity, but in the presence of light yellow (negative 
reaction) in 6 samples of pork, 8 samples of beef, 
2 samples of lamb, 1 sample of goat. 

The essence of the method of detecting treatment with 
alkaline disinfectants of meat of slaughter animals is to use 
an alcoholic solution of rosolic acid with a mass 
concentration of 0.25%, which when interacting with 
alkaline disinfectants forms a crimson red compound of 
varying intensity depending on the number of treatments 
≤ 5.0% and ≥ 5.1%, which will ensure the reliability of the 
results for determining the safety and quality of meat 
(Bogatko et al., 2017a). 

The task of the developed express method was solved 
by applying on the surface of the muscle tissue of pork, 
beef, lamb, goat with an area of 2.0×2.5 cm, using a 
graduated pipette 0.1–0.2 cm3 of alcoholic solution of 
rosolic acid with mass concentration of 0.25%, and after 
1–2 s we set the presence of light yellow or brown yellow 
color (negative reaction) or the presence of crimson red 
color of different intensity depending on the amount of 
alkaline disinfectants: light crimson color (positive 
reaction) — the presence of alkaline disinfectants on the 
surface of muscle tissue ≤ 5.0%; crimson red color 
(positive reaction) — the presence of alkaline disinfectants 
on the surface of muscle tissue ≥ 5.1%. 

The stability of indicators of crimson red color 
intensity depending on the amount of alkaline 
disinfectants ≤ 5.0% and ≥ 5.1% (positive reactions) or 
presence of light yellow or brown yellow color (negative 
reaction) when detecting the treatment of meat of 
slaughter animals with alkaline disinfectants was 99.9%. 

Also, more reliable data — in 98.3–99.1% obtained in 
comparison with the method of determining the content 
of amino-ammonia nitrogen and in 98.4–99.5% — in the 
method of determining the content of microorganisms in 
the meat of slaughter animals (Bogatko, Konstantinov and 
Bogatko, 2016; SDVMMAPU, 2002). 

Studies have revealed treatment of slaughter animals’ 
meat with alkaline disinfectants according to color 
intensity in 33 samples: 10 samples of pork, 12 samples of 
beef, 6 samples of lamb, 5 samples of goat. The research 
results are presented in the Table 5. 

Table 5 — Detection of meat of slaughter animals 
treated with alkaline disinfectants by color intensity using 
rosolic acid (n = 33) 

Type  
of  

meat 

Indicators of color intensity 

adulteration  
(positive reaction) 

no adulteration 
(negative 
reaction) 

light crimson 
color 

(≤ 5.0%) 

crimson 
red color 
(≥ 5.1%) 

light yellow or 
brown yellow 

color 
Pork, n = 10 n = 2 n = 4 n = 4 
Beef, n = 12 n = 1 n = 5 n = 6 
Lamb, n = 6 n = 1 n = 2 n = 3 
Goat, n = 5 n = 4 n = 0 n = 1 

Studies have shown that the largest number of samples 
treated with alkaline disinfectants by applying ≤ 5.0% (the 
presence of light crimson color) was in goat (n = 4), and 
the application of ≥ 5.1% (the presence of crimson red 
color) was in beef (n = 5) and pork (n = 4). 

In the absence of adulteration with alkaline 
disinfectants — the absence of crimson red color of 
varying intensity, but in the presence of light yellow or 
brown yellow color (negative reaction) in 6 samples of 
beef; in 4 samples of pork; in 3 samples of lamb and in 
1 sample of goat. 

Conclusions. When treating the meat of slaughter 
animals with sodium bicarbonate solution using an 
alcoholic solution of chrome dark blue (0.5%), the number 
of samples was established: beef (n = 2), pork (n = 2) due 
to the application of ≤ 5.0% and beef (n = 4), pork 
(n = 4) — ≥ 5.1%; for treatment with alkaline detergents 
when using an alcoholic solution of bromothymol blue 
(0.04%): beef (n = 3) due to the application of ≤ 5.0%, and 
pork (n = 4) and goat (n = 4) — ≥ 5.1%; for treatment with 
alkaline disinfectants when using an alcoholic solution of 
rosolic acid (0.25%): goat (n = 4) due to the application of 
≤ 5.0%, and beef (n = 5) and pork (n = 4) — ≥ 5.1%; for 
treatment with alkaline disinfectants when using an 
alcoholic solution of chrome dark blue (0.3%): beef (n = 5) 
and pork (n = 4); for treatment with alkaline detergents 
when using an alcoholic solution of bromocresol green 
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(0.01%): pork (n = 5), beef (n = 4) and lamb (n = 3). 
Developed patented express techniques with a test 
accuracy of 99.9% can be used to control hazardous 
chemical factors — the establishment of adulteration of 

meat of slaughter animals with a solution of sodium 
bicarbonate and alkaline detergents and disinfectants at 
facilities for the production and circulation of meat and 
meat products. 
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