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Anomauia. Quail meat is a dietary product, rich in useful substances, in particular proteins,
vitamins, minerals, and essential amino acids. It can become part of a balanced diet. Despite this,
quail meat is not so common in the food industry. The smaller size of the carcass and the higher cost
compared to other types of meat make it less profitable for commercial production. The purpose of
the work is to substantiate the feasibility of producing quail mince for use in the food industry. It has
been established that adding a small portion of skin with subcutaneous fat (40%) has a positive effect
on the moisture-holding capacity of minced meat and allows the creation of a stable emulsion, which
can become a good raw material for the production of meat products.
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Introduction.

Quail meat has good nutritional qualities and adds variety to the human diet, and
is highly valued by consumers. From the point of view of producers, commercial quail
breeding is a profitable direction, and their production volumes are growing
significantly. The production of quail meat with added value is an important way to
improve the marketing opportunities of the industry [1].

In the consumer market, quail meat accounts for a small percentage of poultry
sales compared to broilers. However, there is growing consumer interest in quail meat
as an alternative to chicken and turkey, and new food products using quail meat may
have nutritional advantages over other types of poultry meat [2].

Quail meat is a dietary product rich in nutrients, in particular proteins, vitamins
(A, B, D, K), minerals (potassium, calcium, iron, magnesium, phosphorus, copper),
and essential amino acids such as arginine and histidine. It can be part of a balanced

diet. However, quail meat has not found widespread use in the food industry due to
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several factors: the smaller size of the carcass makes it less profitable for commercial
processing; higher cost compared to other types of meat; certain taste preferences of
consumers who are not always ready for the delicacy of quail meat. In order to increase
the level of practical application of quail meat for industrial processing, it is advisable
to conduct a study of the rational use of carcasses in the complex processing of all
components.

Quail production is a new branch of poultry farming, which allows to expand the
range of poultry meat in the food industry [3]. Quail is an attractive species, which has
some advantages over other types of poultry, namely: fast growth; high productivity;
early onset of egg production; high reproduction rates; low feed consumption; low
investment and resistance to diseases [4]. The brisket is the main meat part. The meat
yield from the quail brisket is about 50-60% [5].

Quail meat is considered healthy due to its high protein content, low fat and
cholesterol levels, fatty acid profile, and vitamin (pyridoxine, niacin, thiamine,
pantothenic acid, and riboflavin) and mineral (copper, iron, manganese, and zinc)
content [6]. Compared to broiler chicken breast, quail breast contains [7] only slightly
less protein (22.6% versus 23.2%) and water (71.7% versus 74.9%), but more ash
(1.27% versus 0.98%) and fat (2.99% versus 1.65%).

It was found that the chemical composition of products made from quail meat had
the highest protein and ash content, and conversely, the lowest fat content compared to
products made from chicken meat as a control or commercial group. All products made
from quail meat had high content of K, Ca, Mg, P, Fe, Zn, Se and vitamin A [8]. Quail
meat is considered an alternative source of protein for human consumption, especially
in developing countries [9]. In addition to its economic benefits, quail meat products
are gaining popularity as delicacies [10].

Although quails have been extensively studied for their growth and reproduction
characteristics, to our knowledge there is little research on the further processing of
quail meat for the production of meat products. The aim of this paper is to substantiate
the feasibility of producing quail mince for use in the food industry.

Standard methods were used for the studies. The moisture content in the minced
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meat samples was determined by drying. For this purpose, 5 g of the sample was placed
in a weighing bottle and dried for 1 hour at 150°C. The moisture-binding capacity of
the minced meat (CBM) was determined by pressing. The sample was covered with a
glass plate, a 1 kg weight was placed on it and kept for 10 minutes. The filter with the
sample, freed from the weight and the bottom plate, and a pencil outlined the contour
around the spot of pressed minced meat. When the filter paper dried in the air, the outer
contour was drawn. The area of the spots was measured using a planimeter. The
difference between the area of the filter paper and the total area of the spot formed by
the minced meat was determined. Considering that 1 cm? of the area of the wet spot
and filter corresponds to 8.4 mg of moisture. The content of bound moisture, % of the
total moisture, was determined by the formula:

CBMZM.IOO%’ (1)
a

CBM — is the content of bound moisture, to total moisture, %:;

a=——-—

100 , (2)
b — difference in spot areas, cm?;

w — moisture content in minced meat, %;

m — mass of sample taken to determine SZ, mg.

The moisture-holding capacity (MHC) of the mince was calculated as the
difference between the mass fraction of moisture in the mince and the amount of
moisture separated during heat treatment.

The stability of the emulsion was determined by heating the emulsion at 80 °C for
30 min and cooling with water for 15 min. This indicator shows how well the emulsion
holds fat and water together, preventing their separation.

To determine the emulsifying capacity (EC, %), 7 g of minced meat was mixed
with 100 cm3 of water in a homogenizer for 60 s at a speed of 66.6 s!. 100 cm?® of
refined sunflower oil were added and the mixture was emulsified in a homogenizer at

a speed of 1500 rpm for 5 min. The emulsion was poured into 4 calibrated centrifuge

tubes and centrifuged in an MPW-340 laboratory centrifuge at a speed of 500 rpm for
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10 min. The volume of emulsified oil was determined and the EC was calculated using
the formula:
EC= % -100%
: 3)
V. — the volume of emulsified oil, cm?;
V — the total volume of oil, cm>.
pH was determined using a digital pH meter using the generally accepted method.
Main part. Quail carcasses purchased at the Sumy market were used for the
research. The characteristics of the raw materials are presented in Table 1.

Table 1 - Characteristics of meat raw materials

Meaning
Indicators g %
Average carcass weight 228 100
Average weight of the fillet part of the carcass 83 36
Average skin and fat mass 39 17
Average weight of bone tissue from one carcass 106 47

Author's development

The study found that when manually deboned, the pulp (fillet) makes up only 36%
of the carcass weight, the skin with subcutaneous fat - 17%, and bone tissue - 47%.
Adding quail skin to minced meat usually does not increase the protein content, but
rather increases the amount of fat and calories. quail contains fats and collagen, also
protein, but is not as valuable in terms of nutritional value as muscle protein. The
collagen contained in the skin is not a complete protein, since it has fewer essential
amino acids than muscle protein. Excess skin in minced meat can lead to a deterioration
in its texture and taste, as well as a decrease in nutritional value.

Considering that the carcass contains a significant portion of skin and
subcutaneous fat, it is advisable to use them for making mince.

Four types of mince compositions were made (Fig. 1): Sample 1 (Fig. 1, b) -
contains 30% skin with subcutaneous fat; Sample 2 (Fig. 1, c) - contains 40% skin with
subcutaneous fat; Sample 3 (Fig. 1, d) - contains 50% skin with subcutaneous fat.

Chopped fillet without added fat and skin was used as a control sample (Fig. 1, a).
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a b c d
Figure 1 — Experimental samples of minced meat: a — without skin and fat; b
— contains 30% skin with subcutaneous fat; ¢ — contains 40% skin with subcutaneous
fat; d — contains 50% skin with subcutaneous fat
Author's development

The physicochemical and functional-technological properties of the minced meat

samples were determined. The results are presented in Table 2.

Table 2 — Physicochemical and functional-technological properties of minced

&

meat
Indicator Control Sample 1 Sample 2 Sample 3
Moisture content, % 66,41+0,64 67,57+0,62 67,98+0,04 72,7+1,85
CBM, % 52,07+0,72 52,78+0,43 54,97+0,25 | 52,48+0,1
MHCa, % 56,14+0,08 56,16+0,05 | 57,08+0,21 57,11+£0,25
MHCm, % 78,97+0,3 77,29+0,013 | 75,14+0,31 72,3+2,06
pH 6,81+0,01 6,81+0,01 6,03+0,04 5,65+0,04
EC.% 48,00+0,03 48,00+0,01 47,00+1,41 | 47,00+1,41
Emulsion stability (ES), % 38,04+1,01 38,33+0,15 39,55+1,53 33,77+0,15

Author's development

Water is a native component of minced meat along with other food substances. It
is both a medium and a direct participant in most physicochemical and biochemical
reactions. The results showed that adding skin with subcutaneous fat to the minced
meat system helps to increase the moisture in it.

Adding 30% skin with fat leads to an increase in the moisture content by 1.16%.
40% of the additive (Sample 2) contributed to an increase in the moisture content by
1.57%, and 50% - by 6.29%. The moisture content in minced meat is a very important
indicator, since the juiciness, splendor and texture of finished meat products depend on
it. Fat helps to retain moisture, preventing the minced meat from drying out during heat

treatment, and also contributes to the formation of a homogeneous structure and

28
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binding of ingredients.

Changes in the moisture-holding capacity of minced meat (MHC, %) were studied
when adding skin and fat. It has been established that such additives have a positive
effect on the ability of meat mass to retain moisture, which affects the juiciness and
structure of finished products.

With the addition of 30% MBC increases by 0.71%. The introduction of 40% skin
with fat allows increasing the moisture-retaining capacity by 2.9%, but with an increase
in the proportion of fat and skin to 50%, a significant decrease in the moisture-retaining
capacity is observed, probably due to a significant increase in the proportion of fat in
the system.

When skin with fat is added to the minced meat system, its moisture-binding
capacity (MHCa,%) increases slightly. The moisture-binding capacity is the most
important functional property of raw minced meat. It shows the degree of protein
binding with bound and free water. This indicator characterizes the yield of the finished
product. The addition of 30% of the additive allows increasing the yield of finished
products by 0.02%, 40% - by 0.94%, 50% - by 0.97%. Minced meat with the maximum
amount of muscle proteins and the minimum amount of fat has the highest moisture-
binding capacity.

The content of muscle tissue in minced meat (MCM m, %) is also an important
indicator. The higher the percentage of muscle tissue, the better the quality of the
minced meat, as a rule. An increase in the proportion of skin in the minced meat system
leads to a decrease in this indicator. The introduction of 30% skins reduces MCM m
by 1.68%, 40% - by 3.83%. However, regardless of the amount of the additive, the
minced meat belongs to category B.

The emulsifying capacity (EC) was also determined in the test samples.
Emulsifying capacity is the property of muscle proteins to bind and retain fat. To obtain
a stable emulsion, it is necessary to disperse the fat. When dispersed, fat particles are
surrounded by dissolved myosin, part of the undestroyed muscle fibers and edematous
collagen fibers. Protein and moisture will form a spatial matrix that retains fat in the

form of small droplets. When adding 30% of skin, the EC does not change, and
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increasing their share to 40-50% leads to a decrease in this indicator by 1%.

Meat proteins such as myosin and actin play a key role in emulsion stabilization.
They envelop fat droplets, preventing them from merging and leaving the emulsion.
Insufficient emulsifying capacity can lead to the separation of fat and water during heat
treatment, deteriorating the texture and taste of the product.

The stability of minced meat emulsion (SE, %) shows how well the emulsion
holds fat and water together, preventing their separation. The optimal amount of fat, as
well as its ratio with proteins and water, is necessary to form a stable structure, where
fat particles are evenly distributed in an aqueous medium associated with proteins. A
lack of fat can lead to the fact that proteins cannot completely surround the fat globules,
which will reduce the stability of the emulsion. When adding 30-40% of skins with fat
to the minced meat system, this indicator increases by 0.29-1.51%, respectively. But
when the proportion of additives increases to 50%, the SE decreases by 4.27%. Fat, in
particular its fat globules, act as an emulsifier in the meat emulsion, i.e. they help
stabilize the mixture of water and fat.

An unstable emulsion can lead to the release of fat and water during heat
treatment, which worsens the quality and appearance of meat products.

Fat not only adds juiciness and taste to minced meat, but also plays a key role in
the formation of its structure. Collagen contained in the skins improves its texture,
VUZ and VUZ, which makes the minced meat more juicy, elastic and prevents it from
crumbling. In addition, collagen is a source of amino acids that are important for
strengthening the connective tissue of the body. Therefore, it is advisable to limit the
proportion of skins in the minced system to 40%.

It should be noted that an increase in the proportion of peel and fat in the minced
system leads to a decrease in pH. However, its quality does not decrease, since the pH
level of fresh minced meat is usually between 5.5 and 6.5.

Conclusions.

It has been established that with manual boning of quail carcasses, the yield of
meat raw materials is only 36%. Considering that the share of skin and subcutaneous

fat is 17%, it is proposed to use them for making minced meat.
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Experimental studies have shown that it is rational to use 30% of skin and fat.
Adding 40% of skin with fat leads to an increase in moisture content by 1.57%, the
VUZ increases by 2.9%. The introduction of 40% of skin with fat contributes to the
growth of KE by 0.29-1.51%. At the same time, the yield of meat products increases
by 0.94%.

The prospect of further research in this direction is the development of a

technology for semi-finished products using quail mince.
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