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COMPREHENSIVE ASSESSMENT OF QUALITY AND
SAFETY INDICATORS OF MINCED MEAT SEMI-FINISHED
PRODUCTS
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Abstract: This article studies the issues of determining the quality and safety indicators of semi-finished products based
on minced meat. During the study, the composition and quality parameters of the products were evaluated based on organoleptic,
physicochemical, microbiological and toxicological methods. The moisture, protein, fat, salt content, pH, water activity and water
retention capacity of the obtained samples were determined, and the dynamics of their changes during storage were analyzed. In
addition, the degree of lipid oxidation, antioxidant activity and the amount of toxic elements were determined, and the safety of
the products was assessed based on sanitary and hygienic requirements. The results obtained were shown to be of great importance
in improving the quality of semi-finished meat products and extending their shelf life.

Keywords: minced meat, semi-finished products, quality indicators, organoleptic analysis, physicochemical indicators,
microbiological safety, toxic elements, antioxidant activity, lipid oxidation, shelf life.

Introduction. In the current conditions of increasing demand for fast food, the
production of semi-finished products based on minced meat is gaining importance. Such
products are characterized by convenience, quick preparation and nutritional value. At
the same time, ensuring their quality and controlling their safety is one of the urgent
issues of the food industry.

Minced meat products are microbiologically perishable, and various
physicochemical and biological changes occur during their production, storage and sale.
In particular, lipid oxidation, moisture changes and the development of microorganisms
have a negative impact on product quality.

Therefore, a comprehensive assessment of the quality indicators of semi-finished
meat products, a deep study of their composition, and determination of their safety level
are of great scientific and practical importance. In this study, organoleptic,
physicochemical, microbiological, and toxicological indicators of minced meat products
are analyzed based on modern standard methods.

Determination of quality indicators of minced meat semi-finished products.

Object and methods of the research: Standard and generally accepted organoleptic,
physicochemical, microbiological and toxicological research methods were used in the
research. Sample selection and preparation for analysis were carried out on the basis of
GOST R 51447 “Meat and meat products. Sampling methods” [1; 2-b.].

The chemical composition of meat raw materials, semi-finished products and
antioxidant extracts during storage was determined by the following standard methods.

- mass fraction of moisture - according to GOST R 51479 "Meat and meat products.
Method for determining the mass fraction of moisture" [2; 1-4-p.];

- mass fraction of protein - according to GOST 25011 "Meat and meat products.
Methods for determining protein" [3; 1-7-p.];
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- mass fraction of fat - according to GOST 23042 “Meat and meat products. Methods
for determining fat” [4; p. 1-9];

- mass fraction of sodium chloride - according to GOST 9957 “Meat products.
Methods for the determination of sodium chloride” [5; 1-4-b];

- by the mass fraction of mineral substances;

- the composition of carbohydrates was determined by calculation by difference;

- the fatty acid composition of lipids was analyzed by gas chromatography on the
“Chromatec - Crystal 8000” device (Russia);

- the determination of ammonia-ammonia nitrogen was carried out by titration
according to Sofronov;

- the pH indicator was aqueous in solution was determined using a Mettler Toledo
“5400-Basic” pH meter;

- the composition of macro and microelements was determined according to GOST
30178 “Food raw materials and products. Atomic adsorption method for the
determination of toxic elements” (copper, zinc, iron) [6; 1-17-p.], GOST 26570 “Feed,
compound feed, compound feed materials. Methods for the determination of calcium”
(calcium) [7; 1-13-p.], GOST R 51309 “Drinking water. "Determination of elemental
composition using atomic spectrometry methods" (sodium, potassium, manganese) [8, 1-
17-b.];

- acidity - GOST 4288 "Culinary products and semi-finished products from minced
meat. Acceptance rules and test methods" [9; p. 1-14];

- water retention capacity - was carried out by pressing, which is based on the
removal of free moisture from the sample under the influence of pressure applied to it by
the Grau and Gamma method. Pressing does not remove water, but tissue juice, which
contains protein substances, protein-lipid complexes and other substances dissolved in
water;

- water activity was determined after thawing of frozen samples using the HQS-2
"Nagy-ness system" in accordance with ISO 21807:2004 "Microbiology of food and animal
feeding stuffs. Determination of water activity";

- Determination of antiradical activity was carried out by antiradical activity (ARF)
of the extracts against the stable free radical DFPG (2,2-diphenyl-1-picrylhydrazyl).

DFPG method. In this work, to assess the ARF, we used a method for
spectrophotometric measurement of the kinetics of the reduction of the stable radical 2,2-
diphenyl-1-picrylhydrazyl (DFPG) molecules by antioxidants [10, p. 123]. The method is
based on the interaction of antioxidants with the stable chromogenic radical 2,2-diphenyl-
1-picrylhydrazyl (DFPG). A standard solution of DPPH (5x10-4 M) in ethanol with acetic
acid was diluted 1:10 with ethanol to obtain a working solution. The resulting solution
should have an optical density of not more than 0.9 at 517 nm. 50 pl of the studied extracts
were added to 5 ml of the working solution of DPPH, mixed, and the kinetics of the
decrease in the optical density of the solution at a wavelength of 517 nm was recorded
for 30 minutes. A working solution of DFPG was used as a control sample.

The antiradical activity was determined by the following formula:
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e Aronir—A
% ingibirlanish = == x 100%,
Akontr

where A, is the optical density of the test solution, Ay, is the optical density of the
test sample.

Toxic elements in products:

- the amount of lead and cadmium elements is based on the requirements of GOST
31262;

- the amount of mercury elements is based on the requirements of GOST 26927-86;

- the amount of manganese elements is based on the requirements of GOST 26930-
86;

- the amount of copper and zinc elements is based on the requirements of GOST
26931-86;

- the amount of elemental iron is based on the requirements of GOST 26928-86;

- The amount of a,b,y-GHTSG substance is determined in accordance with the
Methodological Manual No. 012-3/0010 of the State Statistics Committee of the Republic
of Uzbekistan,

- The amount of DDT and its metabolites is determined in accordance with the
requirements of the Methodological Manual No. 012-3/0010 of the State Statistics
Committee of the Republic of Uzbekistan. Frozen “Totli” cutlets and “Erman”,
“Karag’ayinabargi” dumplings, which were subjected to laboratory testing and
submitted for laboratory testing, were tested. It was determined that the composition of
the products complies with the requirements set out in the current “Rules of the Sanitary
and Hygienic Standards for the Safety of Food Raw Materials and Products” of the
Republic of Uzbekistan in terms of safety indicators for human life and health.

Results and discussion: Assessment of the biological safety of processed products
GOST 26669-85 “Food and flavor products, GOST 26670-85 “Food and flavor products.
Based on the requirements of the "Method of Cultivation" standard, samples for
microbiological analysis were taken and a sanitary-bacteriological examination was
carried out. Identification of Stylonychia aureus according to GOST 10444.2-94,
identification of mesophilic aerobic and facultative microorganisms according to GOST
10444.15-95, identification of Escherichia coli groups and coliforms according to GOST
50474-93, in the manner prescribed by GOST 10444.12.-88 Analyses were conducted to
identify pathogenic microflora (Bacillus cereus), fungi, and mold indicators.

The Litchfield and Wilcoxon methods were used to determine the acute toxicity
parameters of the extracts. This was applied to the following: Preparations:

Aqueous extract of the Erman plant, in the form of a dark brown resin with a slight
characteristic odor. 1 ml of the extract contains 93% active organic substances.

Alcoholic (ethanol) liquid extract of pine needles. A characteristic odor, light yellow
extract. 1 ml of the extract contains 88% active organic substances. The acute toxicity of
the preparations was studied in white mice of both sexes, weighing 20+2.0 g, 5 animals
per group, a total of 45 mice. The experiments were conducted on healthy, adult animals
kept in quarantine for 10-14 days. The studied preparations: erman extract and pine
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needle extract were administered to mice via gavage, and to the control group - using the
same volume of distilled water. The erman extract (18.6% aqueous solution) was
administered to mice at doses of 1860, 2790, 3720 and 4650 mg/kg or 0.2, 0.3, 0.4 and 0.5
ml per mouse. Pine bark extract was administered in liquid form to mice once at doses of
1260, 1580, 2000, and 2200 mg/kg or 0.28, 0.36, 0.45, and 0.5 ml.

The animals were observed in the laboratory every hour on the first day of the
experiment, and the functional status of the animals, including general condition,
anxiety, survival, and mortality, were monitored. Then, for 2 weeks, the general
condition and activity of animals in all groups in vivarium conditions, behavior,
respiratory rate and depth, condition of hair and skin, condition of the tail, amount and
condition of fecal masses, frequency of urination, changes in body weight, and other
indicators were monitored every day. All experimental animals were kept under the
same conditions, with free access to water and food. [11; 33-b.].

At the end of the experiment, the median lethal dose (LD50) was calculated and the
toxicity class was determined. [12; 16-b. 13; 21-b. 14; 248-b].

Organoleptic analysis of minced semi-finished products after heat treatment was
carried out on the following indicators: appearance, color, smell, texture, taste and
juiciness [15; 10-b]. The indicators were evaluated on a five-point scale according to GOST
9959 "Meat products. General conditions for organoleptic evaluation™: 5 - excellent
quality; 4 - good; 3 - satisfactory; 2 - bad; 1 - very bad.

Before heat treatment, the samples were evaluated for their appearance. The quality
of the finished product was assessed by an overall score for all indicators. Products with
a score of 5.0-4.5 fully correspond to an excellent rating; 4.4-4.0 corresponds to a good
rating; 4.3-3.0 corresponds to a satisfactory rating. A product with a tasting score of less
than 3.0 is considered to be of unsatisfactory quality.

CONCLUSION: A comprehensive assessment of the quality and safety indicators
of minced meat-based semi-finished products is important in ensuring their nutritional
value and safety.

The results showed that a comprehensive assessment of the quality and safety
indicators of minced meat-based semi-finished products is of significant scientific and
practical importance in determining their nutritional value and ensuring their safety for
consumption.

Based on the conducted organoleptic, physicochemical, microbiological and
toxicological analyses, the main quality indicators of the products were determined and
the dynamics of their changes during storage were assessed. During the study, it was
found that lipid oxidation, changes in moisture content and the development of
microorganisms have a significant impact on product quality.

It was also proven that the studied samples comply with current sanitary and
hygienic standards, that is, they are safe in terms of toxic elements and microbiological
indicators. The results of determining antioxidant activity may have a positive impact on
extending the shelf life of products by optimizing their composition.

103
Vol. 11, Issue 1 Www.niet.uz
2026



\ NamM T
ILMIV-TEXNIKA

\'}

Scientific and Technical Journal of NamIET

References

1. TOCT P 51309-99. Boga nurnesas. OnpegeseHne cogepKaHns DA€MeHTOB
MeToJaMl aTOMHOI criekrpoMeTpun. - M.: Crangaptundopm, 2006.-17 c.

2. TOCT P 51447-99. Msico n mscHbIe TIpOAyKTEL. MeToasl oTOopa mpo0. - M.:
N3a-Bo crangaptros, 2001. - 4 c.

3. TOCT 1044.15-94. IIpoayxrtsl muiesble. MeToabl OIpejeAeHNsI-KOANdecTBa
Me30(UABHBIX a®pOOHBIX M (aKyAbTaTUBHO-aHa®POOHBIX MMKPOOPTaHU3MOB. - M.:
Nszaareanctso crangapros, 2003. - 7 c.

4. TOCT 23042-86. Msico n MsicHbIe IIPOAYKTBL. MeToAbl onpejeaeHns Kupa. —
M.: za-Bo cranaapTos, 1986. - 9 c.

5. TOCT P 51479-99 «Msaco m MscCHBle HpPOAYKTHL. MeToa onpeseaeHus
MaccoBom goau Baarm». - M.: CTAHAAPTVIH®OPM, 2006. - 4 c.

6. T'OCT 4288-76. Mzaeans KyamHapHble u 1noay¢gaOpuxaTsl 13 pyOAeHOTO
msica. [TpaBuaa mpuemMku n Mmetoap! ncnbitannit. — M.: VI3a-so crangapros, 2004. 14
C.

7. TOCT 25011-81. Ms1co u MscHble TPOAYKTEL. MeToAbl, oipejeaenus-0eaka. -M.:
NszaareanctBo crangapros, 1982. -7 c.

8. TOCT 4288-76. Mzaeans KyanHapHble M 1oay¢gadpuKaTsl 13 py0.eHOTO
msica. IIpaBuaa nmpuemMkn u MeToas! nctsiTanuii. — M.: 13a-Bo cranaapros, 2004. 14
C.

9. TOCT 30178-96. Cpipre 1 IPOAYKTHI IuUIIeBble. ATOMHO-aOCOPOLIVIOHHBIN
MeTO/, OIlpeAeAeHNsI TOKCUYHBIX DAeMeHTOB. - M.: I134-Bo cranaapros, 1996. - 8 c.

10. A.B. beawn1, HJ1. beaas. AutTupaaukaabHasi akTMBHOCTh AYOMABHBIX BellleCTB
kopuesuir; BERGENIA CRASSIFOLIA B peakuun c¢  2,2-audeHna-1-nukpua-
ruapasnuaom // Xumus pactureapHoro ceippst. 2012, Ne 3. C. 121-126.

11. MeTtoap! ucnbITaHMe 11O BO3AEVICTBUIO XMMIYECKON IPOAYKIIMIM Ha OpraHU3M
yeaoBeka. OcTpasl HepopaabHas TOKCHMYHOCTb- MeETOJ OllpeJeleHNe KaAacca OCTpOI
tokcmuHoctn. (OECD, Test Ne423: 2001, IDT) Musnck 2013.

12. PyxoBOACTBO IO HKCIIEPUMEHTAABHOMY (AOKAMHIYECKOMY) M3YYeHIIO HOBBIX
Jpapmakosormuecknx — Beriects, MeToAbplpapMaKOAOTMIECKOTO  AOKAMHIYECKOTO
rccae0BaHIL /110 pea. Xabpuesa P.Y., M.,2005. C.45-46.

13. MeToanueckne pekoMeHAallMM IO M3YYEeHUIO OOIIeTOKCUYECKOTO AeVICTBIS
AEKapCTBEHHBIX cpeATcB // “PykoBOACTBO IO IIpOBeA€HMIO AOKAVMHIYECKUX
nccaea0BaHNI AeKapcTBeHHBIX cpeacTs” I wacrtp, 2012, Muponos A.H., bynatan H.A. n
ap., 2012 r.C. 16.

14. Abayaaaesa B.T., M.IJ1.Coames Kuiima rymr MaxcyAoTAapuHU COBYTUO
caxJalll >kapaéHnaa Maxcyaoraap cudatuHuHr ysrapummu // Innovative development in
educational activities, 2(10), 44—48. https://doi.org/10.5281/zenod0.7978689

15. Caxxuna H.H. Omnpegesenne aHTMOKCHAQHTHOV aKTMBHOCTM pPa3AMYHBIX

O1OaHTUOKCUAAHTOB M UX CMecell aMIIepOMeTPMYecKUM MeToAoM [/ Xummns
pactuTteabHoOro coipbs. 2016. Ne 4. C. 71-76.

104
Vol. 11, Issue 1 Www.niet.uz
2026


https://doi.org/10.5281/zenodo.7978689

Scientific and Technical Journal of NamIET | ISSN 2181-8622

CONTENTS

TECHNICAL SCIENCES: COTTON, TEXTILE AND

LIGHT INDUSTRY

Parpiyeva N., Kayumov J., Parpiyev D., Tukhtasinov D., Rizayev D.,
Komilov M.

Rotational auto-oscillations of ribbed cylinders in a pneumatic pressure 3
supply system
Mirzaumidov A.
Integrated multi-track laser surface hardening of gears and rotating 14
components: thermal field control and residual stress engineering
Mirzaumidov A., Xabibullayev D.
Practical study of determining vibrations of 5LP machine in experimental 20
research
Kozokov S.
Determination of optimal parameters of an advanced device for cleaning 26
cotton from large impurities based on a mathematical model
Mamakhanova Z.

38

Biomechanical principles of sportswear design for kayak slalom athletes

TECHNICAL SCIENCES: AGRICULTURE AND FOOD

TECHNOLOGIES

Sattarov K., Khazratkulov J.
Use of non-traditional raw materials in the production of fish feed 16
Akramova G.
Grain cold conditioning device and technological solution 52
Ravshanov S., Abdullayeva F., Zaynobiddinov M.
Investigation of the chemical composition, structure, and functional- 59
technological properties of the secondary product “gluten” from kokand
spirit JSC
Abdurahimov A., Tashmuratov A., Kuzibekov S., Ochilova S,
Toshmuratov M.
Comprehensive assessment of linear dimensions, physical-mechanical and 63
chemical properties of cotton seeds of foreign and local varieties
Yakubjanova Y.
Milk-based refreshing beverages: classification, nutritional benefits and 69
comparative advantages over other beverage types
Aliyeva G., Kanoatov X.

73

Study of the efficiency of using cryoprotectors on the rheology of the test

292
Vol. 11, Issue 1
2026

www.niet.uz



Scientific and Technical Journal of NamIET ISSN 2181-8622

Abdurazzokova M., Raxmonova X.

Degradation of pectin and starch in sweet sorghum stem juice using
enzymes

83

Ismanova A., Meliboyev M.

Physico-chemical analysis methods in combined drying of topinambur raw
materials

87

Atamirzayeva S.

Investigation of additives in the composition of meat canned products based
on taraxacum officinale Wigg. plant

93

Abdullayeva B.

Comprehensive assessment of quality and safety indicators of minced meat
semi-finished products

100

Ikromov F., Ikromova Y., Xamdamov A.

The importance of using reverse osmosis in tomato paste production

105

CHEMICAL SCIENCES

Janaev M., Adilov R., Ergashev O.

Laws of micelle formation in aqueous solutions of azomethines based on
monoethanolamine and acetaldehyde

111

Mukhammadjonov M., Rakhmatkarieva F., Oydinov M.

Hydrothermal synthesis of KA (LTA-type) zeolite from Angren kaolin:
structural, morphological, and adsorption characterization

117

Abdukhamidova F., Ibragimova K., Khusenov A., Rakhmanberdiev G.

128

Nitro-carboxymethylinulin synthesis

Yusupova M., Mamadjonova M., Egamberdiev S., Abduvohidov 1.

Study of the process of aminolysis of secondary polyethyleneterephalate
with monoethanolamine without the participation of a catalyst and analysis
of the obtained product

134

Eshonkhodzhaeva O., Mirzarakhmetova D.

Features of cationic pectin synthesis and properties

140

Urinboeva M., Abdikamalova A., Mamataliev N., Ismadiyorov A.

Synthesis of surfactants based on fatty acids and their spectral analysis

147

Urinboeva M., Abdikamalova A., Mamataliev N., Ismadiyorov A.

Adsorption activity of bentonite clays toward dyes

153

Hakimova Kh., Makhkamova D., Turayev Z.

Extraction of the nickel microelement from industrial secondary products
using sulfuric acid

166

Ochilov G., Boymatov I., Ganiyeva N.

Adsorption properties of modified adsorbents for dyes

176

293
Vol. 11, Issue 1
2026

www.niet.uz



Scientific and Technical Journal of NamIET | ISSN 2181-8622

Shamuratova M., Giyasidinov A., Abdikamalova A., Eshmetov 1.

Bonding of porous structure and soil moisture retention in modification 180
surfactants and polymers

Giyasidinov A., Sultonov B., Dedaboyeva M., Aliyev O.

Optimal amounts and concentrations of calcium nitrate solution in the 186
production of phosphate fertilizers

Shermatov A., Sherkuziyev D.

Optimization ~ of acid decomposition of washed calcined 195
phosphoconcentrate using a mixed secondary sulfuric—extraction
phosphoric acid system: chemical and ftir investigation

Umirov F., Erkaev A., Kucharov B., Maxmudov R., Baxshilloyev N.

Production of magnesium chloride from magnesium-containing brines by
the isothermal method at 25 °C based on the system 2Na*, Mg?* | SO,%, 2CI-
- H,O

Urinov A., Aslonov A.

202

Development of an effective anti-corrosion polymer composition for oil and 209
gas trunk pipelines on a resource-saving basis
Khamidov R., Oydinov M., Abdulkhaev T.

Crystalline structure and spectroscopic analysis of LIA zeolite

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL
ENGINEERING

216

Azamov S.

Improvement of methods for increasing the energy efficiency indicators of 224
an off-grid solar photovoltaic system

Kayumov U., Pardaeva Sh.

231

Operational characteristics of centrifugal pumps in the mining industry

Mamanazirov J., Mamatkulov Sh.

240

Investigating mxene material for evolution reaction in water splitting
Obidov A., Khudayberdiyeva D., Mirzaakhmedova D.

247

Experimental construction development of the device for cleaning cotton
from small impurities

Sultanov D., Mamahonov A.

Assessment of the chemical and mineralogical properties of rocks from the
mountainous areas of chortoq district, namangan region, based on xrf and
ftir methods

Abduvakhidov M., Mirjalolzoda B., Umarov A.
Bending vibrations of flexible packet-type working bodies of technological 271
machines

257

294
Vol. 11, Issue 1 www.niet.uz
2026



Scientific and Technical Journal of NamIET ISSN 2181-8622

Abduvakhidov M., Mirjalolzoda B., Umarov A.
Theoretical study of bending vibrations of packet-type working bodies of 278
technological machines with account of internal longitudinal forces

ECONOMICAL SCIENCES

Ergashev A.

The impact of public—private partnership (PPP) mechanisms on enterprise 283
competitiveness in the implementation of green technologies

295
Vol. 11, Issue 1 www.niet.uz
2026



