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0mE3MoL  LBd3MHMEYJBHJOoL  B0BOIMG-JodoMo  FsB3969dgdO
fomdmeygboeros 89-3 sbMogndo.

GbGogo 3. dmagMol brd3BGmEMIEIBool oBozmMG-Jodom®o 3sBggbgdergdo

8:Bggbgdergdo ©godewo »o638gewo BOwo

pH 6,22+0,28 6,34+0,04 5,89+0.11

©92d30 5009B0M0 5QJO0MO 5QJO0mMO

39Mmdbosbabyg 2R 2RI 2RI
MOMHYMBOMO I5MYMBOO I5MYMBOO
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50mbovdols ddfgobm- 90(3s6m- 90fg3s6m-

oMo gdo 430090 430090 430090
R9IOOLSS BYOHOLOS RIOHOLOS

Lobxo dmomb-

3o 30@ob 306-

39O ©3Tols

36M©J 390Dy oMYMBONO OOHYMBOOO MOMYMGBONO

(6959305 CuSO4-

»5b)

5306030532960

B0l 1,1120,03 0, 870,02 0,510,02

500 0bmds, %

3OOl sBsgmoBo  sB396gdL, MMI  W3MdOL  F03MMBEMOHOLSEIO
900M5MdOL A96ALYBE3Mgwo pH-0l Loog dm33MHOL Lwd3MMmEJEgdol
bogger 60393gddo o6 5©gds@dgds LEobo®@GHom osagboe Bm®mIsl.
B0l g3oMaeqddos sbg3g 5006m53053M0 sDBMEHOL F99339WMds.
Lobxgdo 530530Ls s 5IMBOMTOL FoM0WgdbY S FOWIOOL 30MZYLPSO
530l 3MHMEdBHdbg dombdo 0ym YPMHYMEB0mO, bmerm  Mgod309
390mdlosbsy - YOm0, Mo IMfAMdL OHMI  Ld3MM©YE OO
300gdE0s XobLO®o  (3bmgguologsh, Msysb §gMIghdo 3gMmdlosbs
bemMEol y39ws Lobxdo ogm sgEHom®o.

dg—4 @bMowdo  Imygzsbogos LO3OHMEWYJBHIOOL  3MY35MSB)-
9650930900l 30 3MHMLZM300l F99a900.
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Organoleptic, chemical, and physicochemical examinations of rabbit liver, kidneys,
and heart have been conducted. It has been established that they are characterized by high
protein content, low fat content, and low energy value. The study of physicochemical
characteristics showed that the pH value, which determines the resistance of meat

products against putrefactive microflora, and the amino-ammonia nitrogen content,
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which determines freshness, were within the standard norms; the tests for ammonia
and ammonium salts and for primary protein decomposition products were negative;
the reaction for peroxidase was positive. The freshness and safety of the by-products
were also confirmed by microscopic examination of smear preparations obtained from

the samples.

Keywords: Rabbit, by-products, Organoleptic examinations, physicochemical

characteristics

Introduction. The rational use of agricultural raw materials is a highly
important task for the food industry, which can only be achieved through waste-
free processing technologies and depends on how effectively and optimally
meat enterprises use not only the primary raw materials but also the secondary
products obtained from slaughtering.

Today, rabbit breeding is considered a promising direction in meat animal
husbandry. The growing public interest in rabbit meat is driven by its high
nutritional value, dietary properties, and modern demand for healthy food.

The processing of rabbit meat is virtually waste-free: in addition to complete
meat, secondary products are also obtained, including edible by-products and
technical waste. Edible by-products include the liver, kidneys, heart, and tongue
(Category I by-products), as well as the lungs and stomach (Category II by-
products). Technical by-products include the head, ears, feet, intestines, and
blood.

Edible by-products of various animal species are widely used in cooking a
variety of dishes and canned food, as well as in the production of sausages, as a
protein supplement, and as a natural casing (intestines). It has been established
that compared to the intestines of other animal species, rabbit intestines are
distinguished by high water permeability and heat resistance. Intestines are also
used in the production of catgut (thread for surgical operations) and strings for
musical instruments. From the blood, ears, and intestines of animals, a protein
supplement (in the form of flour) is prepared for compound animal feed, as well
as fertilizer and glue. A promising direction is the utilization of by-products in
the cosmetic industry, particularly in the form of collagen hydrolysates, as well
as in pharmaceutical applications.

A particularly valuable secondary product of rabbit processing is the fat
that surrounds the animal’s internal organs. Unlike other animal fats, it is easily
digested by the body and is distinguished by its dietary, nutritional, and taste
properties. The high content of polyunsaturated fatty acids and the low content of
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cholesterol and saturated fats give rabbit fat beneficial and medicinal properties:
rabbit fat is a source of lecithin, has wound-healing and anti-inflammatory
effects, and also promotes the elimination of radionuclides from the body.

Among the edible by-products of farm animals, including rabbits, the liver,
tongue, kidneys, and heart stand out for their high nutritional value, as they are
easily digestible, rich in complete protein, and contain a small amount of fat.
They contain significant quantities of essential amino acids, extractive substances,
enzymes, vitamins A and B-group vitamins, and minerals: iron (especially the
liver), phosphorus, potassium, zinc, and others, as well as varying amounts of
polyunsaturated fatty acids. Category II by-products are less valuable; however,
they contain more connective tissue, which supports intestinal microflora and
helps digestion.

Along with their beneficial properties, edible by-products have some
contraindications. It should be noted that by-products contain significant
amounts of cholesterol, while the liver and kidneys may contain toxic substances;
their consumption is not advisable in cases of arthritis, atherosclerosis, and
rheumatism. By-products should also be consumed with caution by individuals
with disorders of purine metabolism, gastrointestinal diseases, and excess iron in
the blood.

The recommended consumption norm of by-products for a healthy person is
1-2 times per week in an amount of 100-150 g.

By-products are highly perishable. Their quality deteriorates sharply if they
are not processed within 24 hours: they darken, become slimy, get an unpleasant
smell, and putrefactive microflora develops rapidly. Therefore, they must be
processed immediately after being extracted from the carcass according to the
following technological scheme: cleaning, washing, and cooling.

From a microbiological safety standpoint, by-products may only be
consumed after heat treatment, when the product’s center reaches 70°C for at
least 10 minutes

Data from the current literature and studies we conducted on the quality
of rabbit meat confirm its high biological and nutritional value; however, data
on the properties of by-products are quite limited. However, as noted above,
they possess significant potential for the development of scientifically grounded
technologies for food products, animal feed, and other specialized products.

This work aims to study the quality-defining indicators of edible by-products
obtained from rabbit processing.

Research objects and methods. The studies were conducted in the
technological and microbiological laboratories of the Department of Food
Production Technologies at Akaki Tsereteli State University.
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The objects of the study were rabbit by-products: liver, kidneys, and
heart. Their quality was assessed comprehensively: according to organoleptic
characteristics, chemical composition, physicochemical, and microscopic
indicators.

Organoleptic characteristics were assessed according to the following
indicators: appearance, consistency, color, and odor (Standard 32244-2013).

The chemical composition of rabbit meat by-products was determined by
measuring moisture, protein, fat, and ash content. Based on the data obtained, the
energy value was calculated.

Moisture content was determined by the method of drying the sample at
105°C to constant mass; protein content - by the Kjeldahl method; fat content
- by the Soxhlet method; and ash content - by the incineration method with
preliminary drying.

The physicochemical and microscopic analysis of the by-products was
conducted in accordance with the standard (GOST 20235.1-74) using the
following indicators: pH of the medium, volatile fatty acid content (mg KOH), a
test for primary protein decomposition products in broth (reaction with CuSQO,),
ammonia and ammonium salts, and a peroxidase reaction.

The resistance of samples against putrefactive microflora (the pH of the
medium) was determined by the potentiometric method using a Mi150 pH meter,
following its instructions. The freshness of the meat was examined based on
volatile fatty acid content and a test for primary protein decomposition products
in broth (reaction with a 5% CuSO, solution); purity quotient - by the presence
of ammonia and ammonium salts using Nessler’s reagent; and freshness - by the
peroxidase reaction.

Microscopy of sample smear preparations was carried out using an express
method for assessing meat freshness, based on Gram staining and counting the
level of microbial presence and muscle tissue decomposition.

The tables and graphs present the experimental data, with each value
representing the mean of three determinations.

Research results and analysis. The evaluation of the organoleptic
characteristics of rabbit liver, kidneys and heart (Table 1) showed that their
quality meets the requirements for high-quality products. The organs were
not enlarged. Their surface was glossy and smooth, and moist on the cut. The
consistency of the liver is elastic, while that of the kidneys and heart is firm; the
indentation formed by finger pressure fills quickly. The liver was reddish-brown,
the kidneys ranged in color from light to dark brown, and the heart was dark red.
No color changes were observed in the parenchyma of the by-products.
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The chemical composition analysis of the examined samples revealed that
the moisture content was 72.6% in the liver, 75.1% in the kidneys, and 70.4%
in the heart. The higher moisture value in the kidneys is explained by their role
in the filtration of water and minerals in the body. The heart is the “driest”, as it
consists almost entirely of dense muscle tissue.

In terms of protein content, the by-products under examination are not
inferior to the meat of animals and poultry. The highest protein content is found
in the heart (20.8%) and liver (20.1%), while in the kidneys it is lower (16.7%).

Fat content, which has a significant impact on the taste, texture, and energy
value of animal products, is relatively low in the examined by-products. Among
them, the liver (9.1%) and heart (6.0%) show the highest fat content, whereas the
kidneys contain only a small amount (1.9%).

The ash content in the samples under examination is practically the same
(1.1-1.3%).

In terms of energy value, the products are low-calorie: liver — 161.5 kcal,
kidneys — 83.0 kcal, heart — 137.2 kcal.

It has been established that 100 g each of rabbit liver, kidneys, and heart
satisfies the daily human requirement for protein by 22.3%, 23.1%, and 18.6%,
respectively, for fat by 10.1%, 6.7%, and 2.3%. In terms of caloric content, the
liver satisfies the daily requirement by 5.8%, the kidneys by 4.9%, and the heart
by 2.96%.

The study of the physicochemical indicators of rabbit by-products showed
that the pH value, which determines resistance against putrefactive microflora,
does not exceed the standard norm in the test samples of rabbit by-products.
The amino-ammonia nitrogen content is also within the normal range. The tests
for ammonia and ammonium salts, as well as for primary protein decomposition
products in broth, were negative, whereas the peroxidase reaction was positive,
indicating that the by-products were obtained from a healthy animal, as
peroxidase activity was detected in all meat samples.

The freshness of the by-products was also confirmed by microscopic analysis
- imprints of muscle tissue on the glass are almost absent, and the staining of
the smear is barely noticeable. In the smear preparations from the surface layers
of the samples, individual cocci and rods are visible. No microorganisms were
detected in the smear preparations taken from the deep layers.

The data obtained indicate that the physicochemical and microscopic
indicators of the rabbit by-products under examination meet the requirements
set for high-quality meat products and are safe for consumption.
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Conclusion

1. The chemical composition, energy value, and physicochemical properties
of rabbit edible by-products, which remain insufficiently studied to this day,
have been determined.

2. The results of the conducted research indicate that rabbit liver, kidneys,
and heart are products of high nutritional value, distinguished by a significant
protein content, a low amount of fat, and a low energy value. The highest protein
content is found in the heart (20.8%) and liver (20.1%), while in the kidneys it
is lower (16.7%). The kidneys also contain the least amount of fat (1.9%) and are
low in calories (83.0 kcal); the fat content in the liver and heart is 9.1% and 6.0%,
respectively, and their energy values are 161.5 and 137.2 kcal (kilocalories).

3. It has been established that 100 g each of rabbit liver, kidneys, and heart
satisfies the daily human requirement for protein by 22.3%, 23.1%, and 18.6%,
respectively, for fat by 10.1%, 6.7%, and 2.3%. In terms of caloric content, the
liver satisfies the daily requirement by 5.8%, the kidneys by 4.9%, and the heart
by 2.96%.

4. The organoleptic and physicochemical indicators, also microscopic
rearches of rabbit edible by-products (liver, kidneys and heart) confirm their
sanitary and hygienic reliability .

5. The totality of the data obtained justifies the use of rabbit liver, kidneys,
and heart both as high-quality raw material and as a protein enricher in the
production of healthy and dietary food products.

This work was supported by “Shota Rustaveli National Science Foundation of Georgia”
(SRNSFG) [Grant number - AR-25-2690].
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