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Introduction. Histological examination of trunctated semi-
finished products including poultry meat and sprouted lentil flour
was performed in order to determine ingredients of formula and
their characteristics for further identification of these components.

Materials and methods. In order to perform histological
examination proper samples of trunctated semi-finished products
were fixed in 10% neutral buffered formalin. Subsequently
material was dehumidified in series of alcohol solutions with
ascendent concentration 70, 80, 90, 96°, condensed in two portion
of chloroforme and embedded in paraffin. Slices with thickness
of from 5 to 15 um were prepared using  sliding microtome;
thereafter they were stained with hematoxylin and eosin. Light
microscopy and microphotographing were performed using
microscope.

Results and discussion. During the soaking of lentils for
germination, the initial humidity was 15%, and after 8 hours it
reached a degree of soaking 35%, which affects the processes of
growth and metabolism of the grain, formation of enzymes. To
minimize the loss of nutrients during germination, control of the
duration of germination and germination temperature is
performed; on average it lasts from 72 to 88 hours at a
temperature of 17£2 °C.

A histological study of the investigated trunctated semi-
finished products showed polygonal and round muscular fibers
with pronounced nuclei under sarcolemma, which corresponds to
highquality meat raw material, it means that chilled meat is used.
Adding to the products of sprouted lentil flour leads to an
improvement in the degree of swelling of fibers and more active
accumulation of particles of minced meat finely-grainular protein
mass, which improves the conditions for the formation of
products and their structure. Cells of lentil seedcoat are stained in
pink color, forming dense translucent structures that are similar to
cell lines with a noticeable violet colored cellulose shell. The
mincemeat is even and homogeneous, the components are well
mixed, resulting in loosening of the fibers.

Conclusions. The method of obtaining flour of germinated
lentils has been characterized and the components of truncated
semi-finished products has been identified. Sprouted lentil flour

look like purple lines of cells, cells of pepper and onion
have brown colour.
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Introduction

In the era of modern technologies in manufacturing of truncated semi-finished products,
the adaptation of recipes using meat and vegetable raw materials is important. [1] Most food
producers refuse to manufacture products in accordance with State standards, but develop
and approve their assortment in accordance with the specifications of requirement [2]. Lack
of supply of farm animals meat and the import of frozen meat prompts the development of
technologies for truncated semi-finished products with a combined composition of meat and
vegetable raw materials [3].

Literature review

Current issues of the present remain the use of poultry meat as sources of valuable
protein and in comparison with other types of meat, less valuable raw materials. There are
known technologies of production of truncated semi-finished products with poultry meat
mechanical deboning. It also receives protein-mineral nutritional supplements that are used
in cooking potatoes and schnitzels [4,5].

The composition of the recipes of many meat products includes soy. The content of
protein in soybean seeds, which yields soy flour, ranges from 30 to 45% on average.
However, there is a lot of information on the harm to human health of genetically modified
organisms, which include soy [6, 7, 8, 9].

An alternative to soya is lentil. By its content, lentil protein is also ahead of peas and
beans. Protein lentils, like other leguminous cultures, is rich in the most important essential
amino acids that are necessary for the human body, lysine, tryptophan, valine, arginine, and
others. In almost all grain legumes contain various anti-nutrients (enzyme inhibitors, in
particular trypsin, alkaloids, etc.). Most of these substances have protein origin, they can be
inactivated by thermal treatment [10].

It should also be noted that during heat treatment the beneficial properties of lentils are
completely preserved. In addition to high protein content (25 ... 50%), different varieties of
lentils contain about 50% of carbohydrates, 2-4% of minerals, 1-3% of fat. In comparison
with lentil, soya contains up to 26% fat. It should be emphasized that lentil is a source of
vitamins B (thiamine, riboflavin, niacin), p-carotene, minerals such as sodium, potassium,
calcium, magnesium, phosphorus, iron, amino acids and protein which are easily digestible
by the human body [11].

The use of lentil flour in combination with meat makes it possible to form a stable
system that can withstand weakly bound water and fat during heat treatment, and thus obtain
the finished products of a dense and elastic consistency [12].

The use of plant material in the production of meat semi-finished products does not
require additional complex processes, ensures compliance with traditional technological
schemes of production and cheapening finished products [13].

As a result, the quality control of meat products remains topical. In order to detect
various components that are part of meat products, methods of histological analysis are
widely used [14,15]. These methods are based on the microstructure and chemical properties
of the components. This allows using a special differential coloring to detect all components
of the recipe during a microscopic study [16, 17].

Abdel Hafeez H.H., Zaki R.S. Abd EI-Magiud DS have done a research or the purpose
of revealing the components that are included in the recipes of meat products by means of
histological analysis. They found that in the composition of many sausages and chops used
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for hot dogs and hamburgers is also place for meat with a large amount of connective tissue,
tendons, byproducts, soy and other vegetable raw materials [18].

R. Latorre, J. Sadeghinezhad, B. Hajimohammadi, F. Izadi, M.T. Sheibani during
histological studies found components of the meat products not mentioned on the marking,
namely, connective tissue and fat tissue, stomach and cartilage tissues [19].

In the writings of Guelmamene R. Bennoune O. Elgroud R. special attention is paid to
the histological study of meat and meat products with the discovery of their mechanical
deboned meat, twice frozen meat, and the presence of meat with signs of damage. This allows
us to conclude that the effectiveness of using this method is not only to identify signs of
falsification, but also to confirm the quality and safety of the product [20].

On the basis of morphological peculiarities of structures, it is possible to quantify the
available components in truncated semifinished products. This prevents possible falsification
of these products [21].

When conducting research, important attention should be paid to the peculiarities of the
technological process of truncated semifinished products, as the technological process
consists of the preparation of raw materials, preparation of minced meat. All components are
weighed or dispensed with dispensers. Weighed raw materials and spices are loaded into a
continuous-action mixer or continuous-action aggregates, in which the minced meat is
prepared, and stirred for 4 to 6 minutes, cutlery machines are used for the formation of
semifinished products [22]. Then they carry out packaging, marking and storage of finished
products. Therefore, working with biological tissues in food products has certain specifics
compared with native tissues, because in this case the material is subject to research after
mechanical, thermal and other treatments [22].

The scientific value of the research results is the identification of quality meat, lentil
flour, spices in chops by the histological method, which is effective for qualitative and
quantitative analysis of minced meat and the detection of possible falsification of the data of
the recipe components.

The aim of the work is to determine the microstructure of the branched semi-finished
products, to identify the individual components of the recipe, give their characteristics for
further identification of these components.

The main task is to characterize the method of obtaining flour sprouted lentils; identify
the components of cut semi-finished products.

Materials and methods
Materials

Recipes have been developed for researches of semi-finished products, namely, chops,
which are chilled or frozen semi-finished product containing meat raw materials in
accordance with a recipe of not less than 50%, an oval, oval-flattened form having a mass of
50 g to 100 g in breadcrumbs.

In the recipe of the half-finished semifinished products, beef meat was replaced by pork
meat, goose, chicken, wheat flour bread on lentil flour, and instead of breading with wheat
breads, corn grits were used. From the experimental recipes, melange and unsalted fat have
not been removed. Number of onions has been increased from 2 to 4 kg per 100 kg, in order
to improve the organoleptic characteristics of semifinished products. The amount of added
salt and black pepper has not changed.
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Chops with the recipes of which include first-class beef, semi-lean pork, wheat flour
bread, wheat bread for panning have been taken for a control sample . Preparation of semi-
finished products is carried out in accordance with the general technology.

Getting lentil flour

Getting the flour of germinated lentils is to wash the grains with running water, soaking
the grains in a water reservoir at a temperature of 18 + 2 [IC for 8 hours, re-washing,
sprouting lentil grains in a reservoir without water at a temperature of 17 £ 2 ° C for 3 days
to the length of the 1 cm steer, drying the raw material to a moisture content of 16% and
chopping up to a particle size of 0.2 mm - 0.4 mm. The size of the particles of the flour is
determined by sifting it through a sieve with a passage of 0.2 mm to 0.4 mm grating openings
[12].

The moisture content of lentils was determined using the SuperPoint grain moisture
meter, which is used for rapid analysis of grain moisture in laboratory and field conditions.
To measure the grain humidity, the appliance is switched on, the name of the scale of the
corresponding measuring crop or product is selected on the LCD screen, the necessary sample
is selected, which falls into the device, the pressure cover of the pressurizes to the level until
the pressure indicator is set to the level with the upper surface of the lid. After tightening the
button "TEST" is pressed and after 10 seconds the result of the measurements of humidity
in% is received. Measurement is carried out with an accuracy of 0.5% with a range of
humidity measurement from 8 to 45%.

Research methodology

For histological examination in samples with uniform distribution of components,
fragments from different sites were taken - a cube or a plate 1-1.5 cm thick was cut out.
Prepared samples of the chops were fixed in a 10% neutral solution of formalin. For this
purpose, an ordinary method of making slices is used, which begins with the fixation of the
material. All investigated semi-finished products were fixed for 24-48 hours at room
temperature (15-20 ° C) in a 10% solution of formalin. After a certain period of time, the
material was taken out of formalin, washed with running water, dehydrated, using the
traditional method using alcohols of ascending concentration [14,16].

The next step was paraffin filling. After that, the fixed material was dehydrated in a
number of solutions of alcohol at concentrations of 70, 80, 90, 96 °, densified in two portions
of chloroform and poured into paraffin. Depending on the type of meat product, the filling
time of the material may be different. The production of paraffin blocks from semi-finished
products lasted up to 48 hours [14,16].

After receiving paraffin blocks, the histological sections were made on the slegde the
microtome, from 5 microns to 15 microns thick, they were fixed on a specimen glass and
stained with hematoxylin and eosin for 10 to 15 minutes. Light microscopy and
microphotography of histoparticles were performed using an OLYMPUS CX 41 microscope
and a OLYMPUS C-5050 camera [14,16].
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Results and discussion
Characteristics of lentil during germination and flour production

Since lentil contains oligosaccharides and high-polymeric protein structures that affect
the digestion and absorption of the product, their negative effects can be reduced by
germination. When lentils are soaked, water penetrates into the embryo of the grain, and then
through the side shells in the grain. Water absorption capacity depends on the duration of
soaking, temperature, grain size.

During the soaking of lentils, absorption of moisture does not occur exactly as the rapid
and even moisture of the floury body, as the distribution of water is uneven. The initial
moisture content of lentils was 15%, and after 8 hours it reached a degree of soaking 35%,
which affects the processes of growth and metabolism in the grain, as well as the formation
of enzymes. Excessive water absorption of the grain leads to the death of the embryo.

To minimize the loss of nutrients during germination, the duration of germination and
germination temperature must be contolled, which is 17 + 2 ° C. The duration of germination
is achieved when the length of the sprout reaches 1 cm, which on average lasts from 72 hours
to 88 hours. According to the scientific literature [23], under such conditions, the maximum
accumulation of extractives is up to 29.9 mg / 100, the maximum yield of sprouted grains of
lentils at given technological parameters is 92%, and the loss of germinated sprouts is
reduced.

The germination is completed by removing drying water, which prevents further growth
of the embryonic roots. As a result of heat exposure during drying, most embryos die, so
drying was carried out in the dryer at a temperature not exceeding 30 ° C. Simultaneously
with the termination of germination, the dissolution ends and further processes of splitting
cease.

The grinding of lentil grain was carried out using laboratory mills LMT 2, OS 124,
where all the components of the grain are ground evenly to obtain a homogeneous mixture.
The size of the flour particles passing through sieve is 0.2 mm - 0.4 mm. When adding lentil
flour to the minced meat, its interaction with water and hydration occurs, swelling and
peptization of high-molecular organic compounds of flour occurs too. By absorbing water
osmotically, the protein molecule of flour is significantly increased in volume. During the
addition of minced meat as a result of the mechanical action, the swollen particles of proteins
stick together and form a structure that provides minerals of plasticity.

Histological studies of truncated semi-finished products

The histological study of experimental samples revealed polygonal and round muscular
fibers with pronounced sarcoma nuclei. This is due to the fact that meat raw materials are of
high quality, obtained from chilled meat (Figure 1). Compared with the data of
Sadeghinezhad J., in which the histological method was mainly used to detect fresh and
defrosted pork meat, ice crystals and changes in muscle fiber were not detected in
experimental samples of the chops [24].
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Figure 1. Chops control sample
(Hematoxylin and eosin, Eyepiece 10, lens 20 x 100)

Hajimohammadi B, Izadi F found animal and vegetable components, namely, transverse
sections of the striped skeleton, dense connective tissue and smooth stomach muscles,
cotyledonous soybean cells, soy extrudate in the studies of minced meat [25]. In contrast,
experimental samples are made without the use of soy, and beef meat is replaced by poultry
meat.

The conformity of components of the recipe of their composition is established.In the
control sample, oval cells of adipose tissue (1), visible onions, black pepper, painted in brown
(2) are observed.

SR

Figure 2. Chops control sample
(Hematoxylin and eosin, Eyepiece 10, lens 20 x 100)
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The recipe of the control sample includes bread made from wheat flour, shown in Figure
2 with brown fibers (shown with arrows).

Cells shell flour lentils are painted in pink color, forming dense translucent structures
that resemble a thread of cells with a noticeable purple shell of cellulose. Picture 3 shows the
arrows.

Figure 3. Chops sample with the usage of lentil flour sprouted
(Hematoxylin and eosin, Eyepiece 10, lens 20 x 100)

Meat products with the usage of soy flour are identified as a group of cells with a
pronounced eosinophilic cytoplasm, and the cells themselves are separated by non-painted
layers of cellulose (Figure 4) [14].

Figure 4. Sample of meat products using soy flour (Hematoxylin and eosin, ocular 10, lens 40 x
50) [14]
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Jahed-Khaniki GR was involved in the identification of frozen raw materials and
soybeans in hamburgers by the histological method [26]. In contrast to these studies, the
difference between the cells of lentil flour in experimental chops and soy flour cells is in the
size, shape and number of constituents of soy flour cells. This is due to the fact that the
accumulation of its cells can count cells as the same type, and with different morphological
structure (rounded, oval-cylindrical).

Adding to the products of lentil flour, germinated, leads to an improvement in the degree
of swelling of fibers and more active accumulation of fine particles of fine-grained protein
mass, which improves the conditions for the formation of products and their structure
(Figures 5-6).

Figure 5. Sample number 2 using flour sprouted lentil, added in the amount of 10 kg per 100 kg
(Hematoxylin and eosin, Eyepiece 10, lens 20 x 100)

There is the inclusion of particles of lentil flour in all new experimental samples of the
chops. Minced meat structure is even and homogeneous, the components are well mixed,
resulting in loosening of the fibers.Unlike research on hamburgers, Abbasy-Fasarani M,
containing 30 and 60% of meat [27], experimental samples of the chops are produced without
deviations from the recipe. Histological studies confirm the meat content of the product not
less than 50%.
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Figure 6. Sample number 3 using flour of germinated lentils added in the amount of 12 kg per
100 kg
(Hematoxylin and eosin, Eyepiece 10, lens 20 x 100)

Figure 6 shows the fraction of the test sample with the presence of acute muscle
fibers, mesh cells of adipose tissue, brown colored cells, confirming the presence of black
pepper. This is due to the use of poultry meat, semi-fat pork and lentil flour in a recipe
amounting to 12 kg per 100 kg of raw meat material.

Conclusion

1. Lentil sprouting provides a reduction in the negative effects of oligosaccharides and high-
polymer protein structures on the digestion and assimilation of the product. The
germination time is from 72 to 88 hours.

2. During the histological studies, it was established that the amount of meat in the
experimental samples of truncated semifinished products (cjops) is not less than 50%.
The ingredients of the recipe are evenly mixed, the lentil flour of germinated has the form
of filament of purple-colored cells, pepper and onion seeds are painted in brown color.
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