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Abstract. The article deals with the problem of quality of pork and beef 

groundmeat semi-finished products of A category. The research was 

conducted in the city of Perm in 2021. The study used organoleptic and 

histological research methods. The organoleptic analysis showed full 

compliance of the tested products with the requirements of regulatory 

documents. As a result of histological research, violations of GOST 32951-

2014 requirements were recorded: in a number of samples, the mass 

fraction of skeletal muscles was in the ratio of 1:1 with adipose tissue. 

Most of the samples (85 %) included the presence of connective and 

cartilaginous tissues. The biological hazard of the tested samples of meat 

products was established – 100% contamination by parasites of the genus 

Sarcocystis spp was noted. The number of sarcocysts in the samples 

studied by us varied from 3 units in the preparation to 4 units in the field of 

view.  

1 Introduction 
Many scientific papers [1-4] are devoted to the issue of assessing the quality of food 

products, including meat culinary products, semi-finished products. Nevertheless, this issue 

remains relevant and practically significant. The problem of quality and safety of meat 

products is multifaceted, and various violations can occur, starting with production and 

ending with storage on the counter of a retail chain.  

Over the past decade, the range of groundmeat products has increased manyfold, while 

at the same time, the number of cattle in the meat production direction has significantly 

decreased. According to the reports of the Ministry of Agriculture of the Russian 

Federation and Rosstat data, only in 2020 beef production decreased by 7.4%, poultry meat 

– by 6.4%, while the volume of industrial production of semi-finished products (meat, 

meat-containing, chilled, frozen) increased by 9.7% over the same period. To be fair, it 

should be noted that in 2020, pork production increased by 1% [5]. It is no secret that the 

meat industry is undergoing significant changes. The production of semi-finished meat 

products is one of the rapidly developing industries [6].  Technologists create new recipes 

for meat products, including fish meat, by-products, animal fats, vegetable components, 

including dietary fiber, etc. [7-11]. Thus, the task of the meat industry is to increase the 

scale of production in order to provide the population with food by reducing the use of 
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animal protein and including various additives of plant origin in the recipe. According to 

Article 10 of the Law of the Russian Federation "On consumer protection", manufacturers 

must indicate information about the ingredients on the label [12]. Nevertheless, the labeling 

does not always reflect the actual ingredients of the product. 

Another aspect of the problem of the quality of meat products is compliance with the 

rules for storing meat products. It is known that during freezing, especially during repeated 

freezing and thawing, there is a defrosting of muscle fibers, which negatively affects the 

consumer and physico-chemical properties of the product [13].

Based on the above, the theoretical and practical significance of our research is 

undeniable. The purpose of the work is to perform a histological assessment of a number of 

groundmeat products purchased in the retail network of the city of Perm.

Research tasks:

1. to perform sampling and sample fixation;

2. to evaluate the organoleptic properties of the samples;

3. to determine product ingredients and quality of muscle fibers by histological method.

2 Materials and methods
The research material was chilled minced meat breaded semi-finished products of A 

category (n=20), purchased in the retail network of the city of Perm. Taking into account 

the requirements of Federal Law No. 294 [14], all test samples were encrypted and 

numbered from 1 to 20: No. 1-10 - beef products; 11-20 - pork products.

Organoleptic evaluation of the samples was carried out in an office with uniform, 

shadowless lighting according to GOST 9959-2015 [15]. The appearance, view on the cut, 

color, smell and taste (after heat treatment) of semi-finished products were evaluated.

The histological method of research was carried out according to GOST 19496-2013 

[16], the test material was previously cleaned from breading. The sample pieces taken for 

the study (1.5 X 1.5 cm in size) were placed in plastic cassettes for cutting with dimensions 

of 2.8 X 4.0 X 0.5 cm. The tissue areas in the cassette were filled with 10% neutral buffered 

formalin (pH 7.0-7.2). Next, the material was posted with alcohols of increasing strength 

for dehydration and compaction of the tissue using a LEICA TP 1020 automatic 

histoprocessor (Leica Biosystems Nussloch GmbH, Germany) with a specified posting 

cycle of 18 hours.

After posting, the pieces were poured into a particularly pure paraffin ("histomix" 

medium) with a melting point of 56°C. For this purpose, the device Thermo scientific 

Histostar (Thermo Fisher Scientific, USA) was used. From the obtained paraffin blocks, 

sections with a thickness of 2-3 microns were made on a microtome semi-automatic 

Microm HM 325(MICROM International GmbH, Germany).

Microscopy of histological preparations was performed on an optical microscope MT 

5300 (Meiji Techno, Japan).

3 Results and discussion
Organoleptic evaluation of the samples showed their full compliance with the requirements 

of GOST 32951-2014 [17]. Externally, the samples represented meat products evenly

covered with breadcrumbs, and minced meat of a uniform consistency was visualized on 

the section. Beef meat products were red in color, pork semi-finished products were pink-

red in color. No foreign odors were detected, the products had a taste characteristic of beef 

and pork, respectively.
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Histological analysis showed the presence of skeletal muscle, cartilage, connective and 

adipose tissue in the samples of meat semi-finished products. 

Skeletal muscles located in fragments prevailed in two samples of pork semi-finished 

products and in one beef product (Fig. 1).  The figure clearly visualizes the transverse and 

longitudinal sections of myofibrils and basophilic colored nuclei displaced to the periphery 

of the muscle fiber.

Pork. Ob.x10 Oс.x10 Beef. Ob.x40 Oс.x10

Fig. 1. Skeletal muscles in minced meat products. Color with hematoxylin eosin.

Histological analysis of a number of samples revealed defrosted muscle cells (Fig. 2). 

Fig. 2. Defrosted muscle fibers. Ob.x10 Oс.x10 Color with hematoxylin eosin.

According to the results obtained, it was concluded that the chilled semi-finished 

products are made from frozen raw materials and the deformation of myofibrils occurred 

due to the ice formation in the muscle thickness. Moreover, the raw materials were frozen, 

judging by the changes we noted, in the traditional way in the freezer, although at present 

there is a technical possibility to perform ultra-fast freezing. Scientists have proved that the 

use of shock freezing of natural portioned meat semi-finished products causes small 

mechanical destruction of muscle fibers and preserves the high moisture-binding and 

moisture-retaining abilities of muscle tissue [18, 19].
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In some fields of vision, cells with unevenly colored cytoplasm, devoid of nuclei, and 

alternation of pale zones and hypereosinophilic areas was found (Fig. 3). 

Fig. 3. Deformed muscle cells. Ob.x10 Oс.x10 Color with hematoxylin eosin.

All samples of the tested semi-finished products contained fat in their composition, and 

in some semi-finished products the amount of fat was about half of the product weight (Fig. 

4). 

Fig. 4. Fat cells and myofibrils. Ob.x10 Oс.x10 Color with hematoxylin eosin.

Most of the test samples of groundmeat products contained connective tissue. At the 

same time, the ratio of connective tissue to muscle fibers varied from about 10 to 20 %. In 

some samples, along with the connective tissue, the presence of cartilage tissue was found 

(Fig. 5).

E3S Web of Conferences 282, 01003 (2021)

EFSC2021
https://doi.org/10.1051/e3sconf/202128201003

 

4



Fig. 5. Connective, cartilage and muscle tissue in groundmeat products. Ob.x10 Oс.x10 Color with 

hematoxylin eosin.

Thus, 17 out of 20 test samples according to the results of histological analysis can be 

attributed to falsifications, since the composition contains non-meat ingredients not 

provided for by the recipe. This high-quality falsification is certainly a violation of the 

requirements of regulatory documentation for meat semi-finished products and it reduces 

their cost and nutritional value, but does not pose a biological danger to humans, unlike the 

presence of parasites in meat. In this regard, we want to focus on the following fact: in all 

the test samples of semi-finished products, sarcocysts were in the cytoplasm of individual 

myocytes (Fig. 6). 

Fig. 6. Parasites of the genus Sarcocystis spp. in myocytes. Ob.x40 Oс.x10. Color with hematoxylin 

eosin.

The number of sarcocysts in the samples studied by us varied from 3 units in the 

preparation to 4 units in the field of view (with ob.x40 oс.x10).  Moreover, as follows from 

Figure 6, during the technological meat processing (grinding, homogenization), the 

sarcocyst shell can retain its integrity or break. In the latter case, trophozoites and toxins 

come out of the sarcocyst, which can cause allergic reactions. Also, when eating an 

insufficiently heat-treated meat product, sarcocysts colonize the villi of the small intestine 

mucosa and lead to the development of human intestinal sarcocystosis [20, 21, 22]. 

4 Conclusions
According to the research results, it can be concluded that histological analysis is a reliable 

way to determine the composition of groundmeat products and semi-finished products, but, 

unfortunately, GOST 32951-2014 cl. 6.13 implies histological identification of semi-

finished products only when there are differences in the composition of the raw materials 

used [17]. The problem of falsification lies not only in the dishonesty of producers, but also 

in the imperfection of regulatory documents regulating the requirements for meat and meat 

products [23, 24, 25]. Of course, after the Russian Federation's accession to the WTO, 

many standards lost their relevance, or were revised and supplemented, or introduced for 
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the first time [26 - 30]. TR TS 034/2013 establishes microbiological safety standards for 

slaughter products and meat products, requirements for physical and chemical parameters 

and hygienic safety requirements for slaughter products intended for the production of meat 

products for baby food [31]. We consider it necessary to explain that the physical and 

chemical indicators do not give a complete picture of the product quality, although they 

show the product ingredients [32]. Definitely, compliance with the hygienic and 

microbiological requirements of the technical regulations contributes to the prevention of 

food toxicoinfections and poisoning but does not protect consumers from counterfeiting or 

intestinal sarcocystosis. Thus, meat products to be sold to the population are not actually 

examined for safety and quality.
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