Ethiopian International Journal of Multidisciplinary Research

pISSN:2349-5707 Volume:13,Issue 6, June -2026 eISSN:2349-5715

THE ROLE OF PROBIOTIC MICROORGANISMS IN ENHANCING FOOD
QUALITY AND SAFETY

Qurbonova Mavjuda Alisher qizi
Bukhara State Technical University
Bukhara, Uzbekistan
Bobbi.0727@mail.ru

Abstract: The beneficial properties of probiotic microorganisms have been known for over
a century. However, their industrial and targeted use has only recently begun. This is due to
several factors: probiotic microorganisms must be resistant to various technological influences
during food production, storage, and consumption. It is essential that probiotic microorganisms
remain viable when they enter the human body. Currently, the consumer market offers a variety
of food products made with probiotics.
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Introduction

Modern consumers have become more conscious about their food choices, leading to a
more open and consumer-oriented market in the 21st century. This, in turn, has fueled increased
competition among producers and led food manufacturers to constantly seek new competitive
advantages [1,2,3]. At the same time, inadequate consumer information about certain products,
food additives, and ingredients leads to consumers mistrusting manufacturers who use various
food additives in their production. These manufacturers, in turn, are neglecting to educate their
target audiences and instead seeking new formula ingredients [4,5,6,7]. In recent years, probiotic
microorganisms have attracted increasing interest from both the scientific community and
manufacturers.

We inhabitants of the gastrointestinal tract, but they should have a positive effect. Currently,
this is the most popular approach.The term "probiotics" was most likely first coined. Probiotic
microorganisms.

The beneficial function of microorganisms was discovered quite a long time ago; as early as
1900, L.I. Mechnikov noted that due to the consumption of large quantities of fermented milk
products, residents of the Caucasus had fewer health problems and were distinguished by
longevity [8,9,10,11]. At the same time, Mechnikov believed that intestinal microflora was
detrimental to health and needed to be replaced with lactic acid microorganisms. Somewhat later,
it was discovered that yogurt contains microorganisms that protect the intestines from the
destructive effects of other microorganisms[12,13]. According to materials prepared and
published by Lee, Nomoto, Salminen, and Gorbach Lee in 1999, various microorganisms have
been used as probiotics due to their ability to prevent and treat various diseases. Probiotic
microorganisms are available for sale in dried or frozen form. Currently, they have several
possible uses: as a recipe ingredient in industrial or personal/home food production, or as dietary
supplements for daily consumption.

The consumption of probiotic microorganisms with food, rather than as a dietary
supplement, was first proposed by Vergiou in 1954, when he compared the effects of antibiotics
and other antimicrobial agents on the intestinal microbial population containing microorganisms
that have a beneficial effect on the intestinal microflora in his manuscript, Anti- und Probioti-ka.
Lilly and Stillwell in 1954 defined "probiotics" as microorganisms that promote the growth of
other microorganisms. Currently, there is a general consensus that "probiotics" are
microorganisms that promote the development or maintain the existing balance of the
autochthonous microbial population of the gastrointestinal tract (GIT). Such microorganisms
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may not be permanent for human or animal health [14,15,16,17]. Later, the World Health
Organization

Probiotics are live organisms that, when administered in appropriate amounts, confer a
health benefit on the consumer [18]. The current concept of prebiotics, proposed by Cummings,
Macfarlane, and Englyst (2001), is based on the assumption that certain intestinal flora, such as
bifidobacteria and lactobacilli, which are considered beneficial to human health, can be
selectively stimulated by non-digestible but fermentable carbohydrates, now called prebiotics. Of
course, to study the impact of probiotics on human health and well-being, it is necessary to study
the gastrointestinal tract as a system[19,20,21].

Probiotic Microorganisms. Main Representatives

According to existing information, the main representatives of probiotics in both the food
and pharmaceutical markets are lactic acid microorganisms. Lactic acid microorganisms are
common in a variety of environments, particularly those rich in nutrients, such as various food
substrates, manure, soil, water, and others. Some strains of lactic acid microorganisms are
present in the human oral cavity, intestinal tract, and other mucous membranes and exert a
beneficial effect on these human ecosystems.

Scientists note that the creation of probiotic food products is a rather complex process, as
the microorganisms used must have stable characteristics of technological and clinical efficacy,
clear genetic and physiological-biochemical markings, and the ability to "survive" in the product
and enter the host organism viable [22,23].

For a long time, dairy products were considered the only food products offering an optimal
environment for probiotic development. According to Yu. M. Markova and S. A. Sheveleva, in
2009, the most common food products enriched with probiotic microorganisms were bioyogurts
(35% of the total probiotic food market), smoothies and fermented drinks (35.4%), biokefir
(11.3%), and cheeses (6%) [24,25].

The range of this type of product continues to grow. Vicensuto and Castro considered the
possibility of developing a new probiotic dairy product with improved antioxidant properties
using mango peel as a fermentation substrate. According to the results obtained, the use of these
components made it possible to obtain a product with improved antioxidant and probiotic
properties [26,27]. Scientists have studied the possibility of producing probiotic yogurt from a
mixture of cow's and sheep's milk. They note that the highest ratio of sheep's to cow's milk (3:1)
had a positive effect on the physicochemical properties [28,29].

For example, fermented vegetable and fruit juices are gaining particular popularity. In their
research, Mousavi et al. developed fermented pomegranate juice; Yoon et al. - cabbage juice;
Oliveira Vieira et al., as well as Masahiro et al., examined the production of probiotic orange
juice; Hashemi, S. Hashemi, Jafarpour, and Jouki - peach juice. The obtained results
demonstrated the possibility of using different juices as a food matrix for a probiotic drink
[30,31].

Ice cream is an equally popular dessert. Sarwar et al. examined the development of a
synbiotic—Saccharomyces boulardii and inulin—in ice cream, which ensured longer shelf life
and improved the product's physicochemical properties [32]. Hekmat and McMahon also
demonstrated in their study that ice cream can be a suitable source of probiotic microorganisms
such as L. acidophilus and B. bifidum. These microorganisms can remain viable during storage
and grow in large numbers in ice cream mix [33].

Besides being a delicacy, this product is a source of serotonin, tryptophan, and dopamine.
Chocolate contains cocoa butter, which is rich in unsaturated and saturated fatty acids,
antioxidants, and vitamins [18]. Due to this composition, scientists have considered the
possibility of using probiotics in this type of product. Research by Lalicic-Petronijevic, Popov-
Raljic, Lazic, and others demonstrated that a combination of three probiotic microorganism
strains encapsulated in chocolate candies yielded a positive effect. The candies had the same
functional properties and shelf life as their standard counterparts [34].Probiotic Microorganisms
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in Meat Products.The use of probiotic microorganisms in meat production is not yet widely
developed. This is because meat products are complex, multicomponent systems, where pH,
temperature, water activity, and the presence of various chemicals (salt, sugar, flavorings, etc.)
vary during production. Probiotics are most commonly used in the production of dry-cured
sausages, as their production technology does not involve high-temperature heat treatment,
which does not promote microbial activity. The choice of probiotic strain is an important aspect
that determines not only the viability of microorganisms in the fermented meat matrix and the
delivery of probiotics to the large intestine, but also that they must be able to withstand all
technological aspects during the production of meat products, as well as those arising directly
during its consumption in the upper gastrointestinal tract [35,36].

This requires the isolation or immobilization of heat-resistant microorganisms. The
following methods facilitate the delivery of probiotics to the large intestine: encapsulation by
extrusion, emulsion, spray drying, freeze-drying, and entrapment of gel dispersions. These
methods demonstrate the best stability of the strains. The choice of method depends on the type
of meat product, processing conditions, storage time, and the consumer's preparation method
[37].

In addition to the above methods, scientists are considering probiotics as starters for cured
meat products. According to Rubio, Jofré, Martin, Aymerich, and Garriga, the isolated
microorganisms L. casei/paracasei CTC1677, L. casei/paracasei CTC1678, and L. rhamnosus
CTC1679 may be potential probiotic starters for fermented sausages [38].

The resulting "synbiotic" integrated well into the meat matrix—no changes in the
organoleptic properties of the product were observed, and lactic acid content increased, which
has a positive effect on the product's texture and a negative effect on pathogenic microorganisms.
Chestnut flour, in addition to acting as a prebiotic, also enriched the product with polyphenols
and dietary fiber [39]. In a study on the fermentation of low-fat Italian-type salami with
fructooligosaccharides, Silva Barretto showed that the concentration of sodium nitrite/nitrate and
fructooligosaccharides, temperature, pH, and salt levels negatively affected the growth of
probiotic strains. The most resistant strains were L. casei SJRP66 and L. casei SIRP169 with the
addition of fructooligosaccharides, but slight changes in the texture of the resulting product were
noted [40].

The probiotic was added to a meat matrix containing commercial starter cultures. The
microbial performance was assessed during fermentation, maturation, and storage at 4 and 12°C.
The researchers noted that this strain competed well with other starter cultures (S. carnosus and P.
pentosaceus) and performed well at both 4 and 12°C. In terms of organoleptic properties, the
resulting sausages produced with this strain exhibited equal or superior performance [41,42].

In addition to finished products, the researchers (Imen Trabelsia, Ben Slima, and Ktari)
examined the use of the probiotic strain in ground beef (L. plantarum TNS). No additional food
ingredients were added to the control sample. L. plantarum TN8 was added to the test sample at
a concentration of 108 CFU/g. The raw minced meat was stored for 10 days at 4°C after
production. The results of the study showed that this strain had a positive effect on color
characteristics; improved the oxidative stability of lipids and proteins; and improved textural
characteristics during storage; and also increased the microbiological stability of minced meat
samples during storage [43].

Conclusion

However, a large number of research studies have been devoted to the use of probiotic
microorganisms in dairy production due to the specific technological processing techniques used
to create optimal conditions for their growth and development. They have not yet found
widespread use in meat production, due to a number of technological and formulation factors. In
the production of certain groups of meat products, starter cultures containing lactic acid
microorganisms (e.g., L. plantarum) are used to improve the technological process, allowing for
the consideration of increasing their efficiency. Therefore, research is needed to explore the
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feasibility of using starter cultures containing certain types of microorganisms as probiotic
cultures in meat production[44].

Literature
Awmanos, b. H. (2013). ®dynkunoHanbHOe MUTAHUE KaK OCHOBHOM (DaKTOp TapMOHHYHOTO
pa3BuTHs IMUHOCTU. X XI acp-MHTEIIEKTyal-WHHOBAILMOH FOSAJIap acpy peciyOinka WiMni-
amaluii ceMUHap Marepuauiapu. Marepuaiibl pecrnyOIuKaHCKOTO HAyYHO-IPAKTUYECKOTO
cemuHapa «XXI BeKMHTEIEKTyaIbHO-MHHOBALIMOHHBIX UJiei». TamkeHt, 64-69.
Awmanos, b. H., Ucabaes, 1. b., Amanoga, 3. M., & Xannap-3azne, JI. H. (2021). Croco0sr
MIPUMECHECHUS TIPOOMOTUYCCKUX OaKTepUAIBHBIX TPENapaToB MPU MPOU3BOJCTBE PKAHOTO
xneba. NVEO-Xypunan O IMIPUPOJHBIX JIETYUUX BEIIECTBAX U D®HMPHbBIX
MACIJIAX| NVEO, 8152-8165.
Awmanos, b. H. (2017). HoBoe xe600y04HO€ H3/€IHe C MOBBIIMICHHBIMU OKa3aTeIsIMU
kauecTBa. Xuedoneuenue Poccun, (3), 20-22.
Awmanos, b. H., & bakoesa, C. C. (2023). Onenka OMOJIOTHYECKON IIEHHOCTH THIKBEHHOTO
MOPOIIKAa TMPU MCIOJIb30BAHUU B TMPOU3BOACTBE. JKM3HEHHO BaXKHOE MPHIOKEHUE!
Mesx1yHapOAHbIN KypHAaJ HOBBIX UCCIIEIOBaHMI B 00J1aCTH MepeaoBbIX Hayk, 2(1), 18-22.
AmanoB, b. H., & Hoaupos, A. A. (2022). PxaHoii xyned Ha Cyxoil mapoBapke IO
nuckpeTHoit TexHonoruu. Iluonep: JKypHan mepenoBBIX HCCIEIOBAaHUNH U HAYYHOIO
nporpecca, 1(6), 45-49.
Awmanos, b. H., lcabaes, U. b., Atamypatosa, T. U., & Canpixos, 1. C. (2021). Bousiaue
MPOJIYKTOB M3 TOMATHOTO Tpecca Ha 3()PEKTUBHOCTH TEXHOJOTHYECKOTO TpoIecca H
KauecTBO pikaHoro xjeba. EBpomeiickuii sxypHan O0€30MaCHOCTH W CTaOMIIBHOCTH
KusHenearenbHoctu (2660-9630), 6, 12-20.
Amanos, b. H. MCCJIEJOBAHHME IIOKA3ATEJEN HAIIMOHAJIbHBIX
XJIEBLEB. BBK 36.81 5143 T38 PenakunonHasi KOJUIETHsi: 1. T. H., mpodeccop Axynmnd AB
(OTB. peaakTop) K. T. H., moreHT MamkoBa A (o1B. cekperaps), 30.
Awmanos, b. H., & Hypmaros, /1. /1. (2023). [TumieBast HeHHOCTh XJ1€000YIOUHBIX H3ACTUI
yBenuuuBaeT ee. JKU3HEHHO BakKHOE MpHIIOKeHHe: MexXIyHapOAHbIN >KypHal HOBEHIINX
MCCJICIOBAaHMH B 00JIaCTH MepeoBhIX HayK, 2(1), 165-169.
AmanoB, b. H., & AwmonoBa, 3. M. (2023). AWCKPETHASA TEXHOJIOI'A
[MPOU3BOJACTBA PXAHOI'O XJIEBA HA OCHOBE CbIPbi. Procedia of
Teopernueckue u NpuKIagHbIC HAYKH, 3.
Myxamenosa, M. E., & Amanos, b. H. (2023). IPUMEHEHUNE HOBbIX B1JIOB CbIPbS
B TTPOAYKTAX M3 MVYKU I'PYBOI'O TIOMOJIA. Procedia of Teoperuueckue wu
IIPUKJIAaIHbIE HAYKH, 3.

. AMAHOB, b. H. (2016). PACIHMPEHUE ACCOPTUMEHTA HAIIMOHAJIBHbIX

XJIEBOBYJIOUHBIX U3/IEJINIA. In Hayka monoasix-6ynymee Poccnn (pp. 331-334).

. AmanoB, b. H. (2013). Metononoruyeckuii MOAXOA K MPOEKTUPOBAHUIO PELENTYP

XJ1e000YIOUHBIX W3JIEMHA C WCIOJNB30BAaHUEM KOMIIO3UTHBIX CMeced. Y30eKHCTOH
PecniyOnukacu dannap akagemusicu. Emr oxumiiap ax6opoTtHoMacu unmuit xypHai, (1-2),
39-44.

. AMaHOB, b. H., & AJIbBBYMUNHOB, . n3 [MIIIEHNYHbBIX

OTPYBEM. KOMIUIEKCHBIE COEJUHEHUSI HUKOTUHATA KAJIbLUSI C
AMUJIAMU, 83.

. Amanos, b. H. MOJIEJIMPOBAHUE XUMHNYECKOI'O COCTABA KOMIIO3UTHbIX

CMECEH U1 XJIEBOBYJIOYHBIX W3JIEJIMUI. BBK 36 T38 PeakumoHHast KOJIETHS:
a. T. H., npodeccop Axynuy AB (oTB. pemaktop) K. 3. H., joueHT KoszmoBa EA (ots.
cekperapn), 194.

-377 -

https://www.eijmr.org/index.php/eijmr



ol 4

Ethiopian International Journal of Multidisciplinary Research

pISSN:2349-5707 Volume:13,Issue 6, June -2026 eISSN:2349-5715

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Awmanos, b. H. JIUETUYECKUE XJIEBOBYJIOYHBIE U3JAEJIMA JJIS TTMTAHUWA
HACEJIEHUA. TEXHUKA U TEXHOJIOI'MS IMTUIIEBBIX ITPOU3BOACTB, 76.
AwmanoB, b. H., AmonoBa, 3. M., Xaiinap-3ane, JI. H., & ®aiizynnaes, A. P. (2021).
[lepcnieKTUBBI HCITOJIL30BAHMSI TIPOTYKTOB TIEPEPaOOTKU TOMATOB B TIPOU3BOJICTBE PIKAHOTO
xJyieba. AHHaIBI PyMBIHCKOTO 001IecTBa KiieTouHoM ouosmoruu, 1009-1022.

bakoera, C. C., & Awmanos, b. H. (2023). Mcnonp3oBaHue THIKBEHHOH MyKHU MpH
nponsBoscTBe monydadpukara s nederss. EBPOIEMCKUN XXYPHAJI MHHOBALIMIA
B HEOOPMAJIbBHOM OBPA30BAHUU, 3(2), 101-105.

Myxamenosa, M. E., & Awmanos, b. H. (2023). Vcnonp3oBaHue MHIIEBLIX T00AaBOK MPHU
npomsBojcTBe  cyxapukoB. EBPOITEMCKUM  JXXYPHAJI HMHHOBAIIMM B
HED®OPMAJIbHOM OBPA30BAHNU, 3(2), 96-100.

Awmanos, b. H., & Aauzoa, H. b. (2023). IlumeBas meHHOCTh xje0a U3 MyKH coOpTa
Bema. EBPOIEMCKUN )XYPHAJT MWHHOBAIIM B  HE®OPMAJILHOM
OBPA30BAHUU, 3(3), 45-50.

Amanov, B. N., Amonova, Z. M., Khaidar-Zade, L. N., & Fayzullaev, A. R. (2021).
Prospects for Using Tomato Processing Products in the Production of Rye Bread. Annals of
the Romanian Society for Cell Biology, 1009-1022.

bakoesa, C. C., AmanoB, b. H., & AmonoBa, 3. M. (2023). buonoruueckas 1EHHOCTb
THIKBEHHOT'O IIOPOIIKA IPH HCIONb30BaHuH B ponsoicTse. EBPOITEMCKUI XKYPHAJI
MHHOBAILIMM B HE@OPMAJILHOM OBEPA30BAHUN, 3(4), 133-137.

AmanoB, b. H., & AwmonoBa, 3. M. Xaiinap-3age JIH u ®aiizymmaes AP (2021).
[lepcnieKTUBBI HCITOJIL30BAHMSI TIPOTYKTOB TIEPEPaOOTKH TOMATOB B TIPOU3BOJICTBE PIKAHOTO
xJyieba. AHHaIBI PyMBIHCKOTO 001IecTBa KiieTouHou ouosnoruu, 1009-1022.

Amanov, B. N., Isabaev, I. B., Amanova, Z. M., & Khaidar-Zade, L. N. (2021). Methods Of
Application Of Probiotic Bacterial Preparations In The Production Of Rye Bread. Nveo-
natural volatiles & essential oils Journal| NVEO, 8152-8165.

A.A. Nodirov, B.N. Amanov, & Z.M.Amonova. (2023). RYE BREAD USING DISCRETE
TECHNOLOGY. Multidisciplinary Journal of Science and Technology, 3(3), 350-355.
Retrieved from http://mjstjournal.com/index.php/mjst/article/view/247

Muxamedova, M. E. ., & Amanov, B. N. . (2023). Treatment of Pullorosis in Chickens of
Biological Control of an Incubation Egg. EUROPEAN JOURNAL OF INNOVATION IN
NONFORMAL EDUCATION, 3(6), 169-176. Retrieved from
http://inovatus.es/index.php/ejine/article/view/1823

Bagoyeva, S. S., Amanov, B. N., & Amonova, Z. M. (2023). Biological Value of Pumpkin
Powder when Used in Production. EUROPEAN JOURNAL OF INNOVATION IN
NONFORMAL EDUCATION, 3(4), 133-137. Retrieved from
http://inovatus.es/index.php/ejine/article/view/1629

Amanov, B. N. ., & Adizova, N. B. . (2023). Nutritional Value of Bread from Veda
Flour. EUROPEAN JOURNAL OF INNOVATION IN NONFORMAL EDUCATION, 3(3),
45-50. Retrieved from http://inovatus.es/index.php/ejine/article/view/1528

Bagoyeva, S. S. ., & Amanov, B. N. . (2023). Use of Pumpkin Flour in the Production of
Semi-Finished Biscuit. EUROPEAN JOURNAL OF INNOVATION IN NONFORMAL
EDUCATION, 3(2), 101-105. Retrieved from
http://inovatus.es/index.php/ejine/article/view/1485

Amanov, B. N., & Baqoyeva, S. S. (2023). Evaluation of the Biological Value of Pumpkin
Powder When Used in Production. Vital Annex: International Journal of Novel Research in
Advanced Sciences, 2(1), 18-22.

Amanov, B. N., & Nodirov, A. A. (2022). Rye Bread on Dry Steader by Discrete
Technology. Pioneer: Journal of Advanced Research and Scientific Progress, 1(6), 45-49.

. Amanos, b. H., Hcabaes, U. b., Aramyparosa, T. 1., Ouunos, I1I. b., XXa66aposa, C. K., &

Kycoga, U. V. (2022). COBEPILEHCTBOBAHMUE TEXHOJIOT'MU ITPUT"OTOBJIEHMA
-378 -

https://www.eijmr.org/index.php/eijmr


http://mjstjournal.com/index.php/mjst/article/view/247
http://inovatus.es/index.php/ejine/article/view/1823
http://inovatus.es/index.php/ejine/article/view/1629
http://inovatus.es/index.php/ejine/article/view/1528
http://inovatus.es/index.php/ejine/article/view/1485

- ’ Ethiopian International Journal of Multidisciplinary Research

pISSN:2349-5707 Volume:13,Issue 6, June -2026 eISSN:2349-5715

PXKAHBIX COPTOB XIJIEBA. In CoBeplieHCTBOBaHHE pallMOHA IMUTAaHUS HACEICHMUS,
o0ecrnieueHre KayecTBa U 0€30MacHOCTH KyJIUHApHOU npoaykuuu (pp. 8-16).

32. Amanov, B. N., & Majidov, K. H. FUNCTIONAL PROPERTIES OF ALBUMINS FROM
WHEATEN BRAN. KOMIUIEKCHBIE COEAMHEHN S HUKOTUHATA KAJIBLIUA C
AMUIIAMU, §83.

33. Ergasheva, H., Khujakulova, N.// Enrichment of Wheat Flour with Shorts at Flour-Milling
Enterprises// Journal of Pharmaceutical Negative Results, 2022, 13, pp. 2359-2363

34. Sh.Sh.Baqoyeva, B.N.Amanov, & Z.M.Amonova. (2023). USING PUMPKIN FLOUR IN
COOKIE PRODUCTION. Multidisciplinary Journal of Science and Technology, 3(4), 119—
125. Retrieved from https://mjstjournal.com/index.php/mjst/article/view/314

35. Amanov, B. N. ., & Adizova, N. B. . (2023). Nutritional Value of Bread from Veda
Flour. EUROPEAN JOURNAL OF INNOVATION IN NONFORMAL EDUCATION, 3(3),
45-50. Retrieved from http://inovatus.es/index.php/ejine/article/view/1528

36. Baqoyeva, S. S. ., & Amanov, B. N. . (2023). Use of Pumpkin Flour in the Production of
Semi-Finished Biscuit. EUROPEAN JOURNAL OF INNOVATION IN NONFORMAL
EDUCATION, 3(2), 101-105. Retrieved from
http://inovatus.es/index.php/ejine/article/view/1485

37. Baqoyeva, S. S., Amanov, B. N., & Amonova, Z. M. (2023). Biological Value of Pumpkin
Powder when Used in Production. EUROPEAN JOURNAL OF INNOVATION IN
NONFORMAL EDUCATION, 3(4), 133-137. Retrieved from
http://inovatus.es/index.php/ejine/article/view/1629

38. Sh.Sh.Baqoyeva, B.N.Amanov, & Z.M.Amonova. (2023). USING PUMPKIN FLOUR IN
COOKIE PRODUCTION. Multidisciplinary Journal of Science and Technology, 3(4), 119—
125. Retrieved from http://mjstjournal.com/index.php/mjst/article/view/314

39. Xakumona H. X., Kypsantaes P. (2020). DBosonus peIrKTOBBIX IIOYB CPEAHETO TEUCHUS
peku 3epaBiiad. Annali-d’Italia. Puwm, (4), 68-71.

40. Maxwumosa, H. K. (2010). [ToBeimenne kauecTBa U 0OCCIICUCHUE MUIICBON 0€30MacHOCTH
CaJIOMAacoB, MOJIYy4aeMbIX THAPOreHN3aunen xionkoBoro macia. Tamkent: TamXTH.

41. AmanoB b. H., Xywxakynmoa H. ®@., J[xa66opoa JI. P., bakoesa C. C.
(2025). TPAJUIIMOHHOE CbIPBE B TEXHOJIOTUU  ITPOU3BOACTBA
ITACTBI. AMERICAN JOURNAL OF EDUCATION AND LEARNING, 3(10), 733-740.

42. AwmanoB b. H., Opramesa X. b., bakoesa C. C., [I)xa66oposa [I. P. (2025). CpaBHUTETbHBIN
anamu3 MakapoHubix wusgenuii. AMERICAN JOURNAL OF EDUCATION AND
LEARNING, 3(10), 721-732.

43. AmanoB b. H., Opramea X. b., Kypoonos O. P., JIxa66oposa [I. P., AmonoBa 3. M.
(2025). ®OYHKUMOHAJIBHBIE = TPOAYKTHI  IIMTAHUA B  PALIMOHE
YEJIOBEKA. AMERICAN JOURNAL OF EDUCATION AND LEARNING, 3(7), 213-
223.

44. Amanos b. H., DOpramesa X. b., KypoowmoB O. P., J[xab6oposa J|. P.
(2025). TEXHOJIOTMYECKHWH TTPOIIECC ITPUTOTOBJIEHMS XXUJIKOM CJIOBBI B

HEPABHOMEPHBIX YCJIOBUAX PABOTBI XJIEBOBYJIOYHBIX
I[MPEAITPUATHUNA. AMERICAN JOURNAL OF EDUCATION AND LEARNING, 3(5),
726-736.

-379 -

https://www.eijmr.org/index.php/eijmr


https://mjstjournal.com/index.php/mjst/article/view/314
http://inovatus.es/index.php/ejine/article/view/1528
http://inovatus.es/index.php/ejine/article/view/1485
http://inovatus.es/index.php/ejine/article/view/1629
http://mjstjournal.com/index.php/mjst/article/view/314

