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Abstract

Biotechnology has become a crucial tool in the production of meat products, offering
innovative solutions to improve food safety, extend shelf life, and enhance nutritional value.
The use of biotechnological methods, such as microbial fermentation, enzymatic processing,
and cell-based meat production, has significantly transformed the meat industry. In Uzbekistan,
the adoption of biotechnology in meat processing is still in its early stages, yet it holds great
potential for improving food security and sustainability. This paper explores the prospects and
limitations of biotechnology in meat production, analyzing its economic, technological, and
regulatory implications. The study highlights the benefits of biotechnology in enhancing meat
quality while addressing concerns related to consumer acceptance, ethical issues, and industrial
implementation. By examining successful case studies and current trends, this research
provides insights into the future role of biotechnology in Uzbekistan's meat industry.
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Introduction
HCHOJb30BAHUE BUOTEXHOJIOIMH B MPOU3BOJACTBE MSICHBIX
MNPOAYKTOB, IEPCHHEKTHUBbI U OTPAHUYEHNS B Y3BEKUCTAHE
PaxmaroBa CeBapa MaxmaTkoOHI0BHA
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accucTteHT Kadeapsl BogHbsie Onopecypchl U TEXHOJOTUH (Prutralia ACTpaxaHCKOTO
rOCYJITapCTBEHHOTO TEXHUYECKOTO YHUBEpCUTETa B TalkeHTCKON 001acTh

AHHOTAIINA:

buorexHonorus crana BaXXHbIM HHCTPYMEHTOM B ITPOU3BOJICTBE MACHOM NPOAYKIIMH, ITpeAIaras
MHHOBAIIMOHHBIE PEIICHU IS MOBBIICHUsT 0€301aCHOCTH MUILEBBIX MPOAYKTOB, YBEITHUEHUS
CpOKa XpaHEHHs M  YJIy4ylleHHs MX T[HUTaTelbHOM leHHocTu. Mcmonb3oBaHue
OMOTEXHOJIOTMUECKUX METOJIOB, TaKUX Kak MHUKpoOHas QepMeHTanus, ¢GepMeHTaTuBHAs
00paboTKa W IMPOU3BOJICTBO Msica Ha KJIETOYHOW OCHOBE, 3HAUUTENHHO TPaHCHOPMHUPOBAIO
MSICHYIO MPOMBILIUIEHHOCTh. B V30ekucrane BHeIpeHne OMOTEXHOIOIHH B IepepaboTKy Msica
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HaxXOJUTCA HAa PAHHUX CTAAUAX, OAHAKO OHO 06JIa,Z[aCT OOJIBIIIM MNOTCHIMAJIOM IJIs1 ITIOBBIIIICHU A
HpO,Z[OBOJ'ILCTBCHHOﬁ 0C30IMaCHOCTH | YCTOﬁQHBOF O pPa3BUTHUA. B nannoi pa60Te
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paccMaTpruBaOTCA TCPCIECKTHUBBI W OTPaHUYCHUSA NPHUMCHCHHA OHMOTEXHOJIOTHH B MSICHOM
IIPOU3BOJCTBC, AHAJIU3SUPYIOTCA eé OKOHOMHUYCCKHE, TEXHOJOIMYECCKHE W HOPMATUBHLIC
ACIICKTHI. HCCJ’IGI[OBaHI/Ie IMOAYCPKUBACT IPEUMYLIECTBA OHMOTEXHOJIOTHH B YIy4YlI€CHHUHU

KayecTBa MsCa, a TAKXKE OCBEIIACT MPOOJIEMBbI, CBA3aHHBIE C BOCIPHATHEM IOTpEOUTENEH,
THYECKUMH BOIIPOCAMH U NMPOMBIIIUIEHHON peanu3anueid. PaccMaTpuBas ycreniHbie IpuMepsl
U COBPEMEHHBIC TCHICHIIUY, JaHHOE UCCIICI0BAHUE IPEAOCTABIISET MIPeCcTaBlIeHHE O Oy xyien
PO OMOTEXHOJIOTHH B MSICHON MHIIyCTpUU Y30€KHCTaHa.

KitoueBble ciaoBa: buortexHosorus, MsICHOE NPOU3BOACTBO, MHUKpoOHas (epmeHTalus,
¢dbepmenTatuBHasg 00pabOTKa, KIETOYHOE MsCO, OE€30IacHOCTh MHILEBBIX IPOIYKTOB,
yIIydIlleHUuE MUTATeIbHONU IEHHOCTH, MUILEBasi IPOMBIIIIEHHOCTh, YCTOWYHBOE Pa3BUTHE.

Introduction

The global meat industry is undergoing significant transformation due to advancements in
biotechnology. Traditional meat production faces numerous challenges, including environmental
concerns, resource limitations, and the growing demand for sustainable food sources. In response
to these challenges, biotechnology has emerged as a promising solution for improving the
efficiency, quality, and safety of meat products. By incorporating biotechnological methods,
such as microbial fermentation, enzymatic processing, and cell-based meat production, the
industry aims to enhance product characteristics while addressing food security concerns.

In Uzbekistan, the meat industry plays a crucial role in the country’s food sector, providing a
primary source of protein for the population. However, the sector faces several limitations,
including outdated processing technologies, inconsistent quality control, and limited access to
modern biotechnology. Despite these challenges, the increasing demand for high-quality and
safe meat products presents an opportunity for biotechnological innovations. The application of
biotechnology in meat processing could help Uzbekistan meet these demands by improving
production efficiency, ensuring food safety, and extending shelf life.
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N7 One of the most promising biotechnological applications in meat production is microbial
& é fermentation. This process involves the use of beneficial bacteria, yeasts, and molds to enhance

’-}/ \\\ the flavor, texture, and nutritional value of meat products. Fermentation is widely used in the
AP \ production of traditional meat-based products such as sausages and cured meats, where specific
microbial strains contribute to product quality and preservation. Additionally, enzymatic

C_U processing has been increasingly utilized to tenderize meat, improve protein digestibility, and
cC reduce waste in meat processing facilities.
5 Another emerging technology in meat production is cell-based or lab-grown meat. This method
(@) involves culturing animal cells in a controlled environment to produce meat without the need for
) traditional livestock farming. Although still in the early stages of development, cell-based meat
i - has the potential to address ethical concerns related to animal welfare and reduce the
8 environmental footprint of meat production. While some countries are investing heavily in the
(© commercialization of lab-grown meat, its adoption in Uzbekistan remains uncertain due to
% technological barriers and consumer acceptance challenges.
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8 exist. The high cost of implementation, regulatory hurdles, and potential resistance from
i - consumers and traditional meat producers pose challenges to widespread adoption. Moreover,
8 concerns regarding genetically modified organisms (GMOSs) and the perception of artificial meat
— products may impact market acceptance. Addressing these concerns through scientific education,
Y— transparent labeling, and government policies will be essential for the successful integration of
@) biotechnology into the meat industry.
0 This study aims to analyze the prospects and limitations of biotechnology in meat production,
% with a focus on Uzbekistan. By examining key biotechnological innovations, industry
; challenges, and potential regulatory frameworks, this research provides insights into the future

of meat processing. The following sections will explore the methodologies used to assess the
economic and technological feasibility of biotechnology in meat production, discuss key
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findings, and provide recommendations for the sustainable development of Uzbekistan’s meat
industry.
Main Part

Biotechnology in meat production has introduced several advancements that enhance product
quality, improve safety, and optimize resource utilization. Various biotechnological approaches,
including microbial fermentation, enzymatic processing, and cell-based meat production, have
been developed to address the challenges faced by the meat industry. These innovations not only
contribute to food security but also offer sustainable alternatives to traditional meat processing
methods.

Microbial fermentation is one of the most widely used biotechnological techniques in meat
production. This process involves the use of beneficial microorganisms such as lactic acid
bacteria and specific molds to improve meat texture, enhance flavor, and extend shelf life.
Fermented meat products, such as sausages and dry-cured meats, rely on controlled microbial
activity to develop characteristic taste profiles while inhibiting harmful bacterial growth. The
application of fermentation in Uzbekistan’s meat industry could help improve product safety and
quality, reducmg the need for art|f|C|aI preservatlves and chemlcal add|t|ves

Enzymatlc processing is another biotechnological method used to optlmlze meat productlon

Enzymes such as proteases, lipases, and transglutaminases play a crucial role in modifying meat
texture, increasing tenderness, and improving protein digestibility. Proteolytic enzymes, for
instance, break down connective tissues, making tougher cuts of meat more palatable and
marketable. The introduction of enzyme-based tenderization techniques in Uzbekistan’s meat
industry could help improve the value of local meat products while reducing processing waste.

One of the most revolutionary developments in meat biotechnology is cell-based or lab-grown
meat. This technology involves culturing animal cells in bioreactors to produce meat without
requiring conventional livestock farming. The primary advantage of this method is its potential
to reduce the environmental impact of meat production by minimizing land use, water
consumption, and greenhouse gas emissions. Although the commercialization of cell-based meat
is still in its early stages, countries such as the United States, Singapore, and Israel have made
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7
significant progress in regulatory approvals and production scaling. In Uzbekistan, where

traditional livestock farming plays a significant role in the economy, the acceptance of lab-grown
meat remains uncertain. Consumer perception, religious dietary concerns, and technological
limitations may slow down its adoption in the country.

Despite the advantages of biotechnology in meat production, several challenges and limitations
need to be addressed. The cost of implementing biotechnological solutions remains high,
particularly for small and medium-sized enterprises. Advanced fermentation and enzymatic
processing require specialized equipment and trained personnel, which may not be readily
available in Uzbekistan. Additionally, the regulatory framework for biotechnology in the country
is still developing, with limited policies governing genetically modified organisms (GMOs) and
biotechnologically enhanced food products.

Consumer acceptance is another crucial factor influencing the integration of biotechnology in
meat production. In many regions, including Uzbekistan, traditional meat processing methods
are deeply rooted in cultural practices. The introduction of biotechnological alternatives,
particularly lab-grown meat, may face resistance due to perceptions of artificiality, safety
concerns, and lack of familiarity. Educating consumers about the benefits of biotechnology,
ensuring transparent labeling, and implementing government regulations on food safety will be
essential for overcoming these barriers.

B

Biotechnology has the potential to transform Uzbekistan’s meat industry by improving
efficiency, ensuring food security, and reducing environmental impact. However, successful
implementation will require collaboration between researchers, industry stakeholders, and
policymakers. Investments in research and development, public awareness campaigns, and
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7
supportive regulations will be key to fostering a sustainable and technologically advanced meat

processing sector in the country.

Methodology

The methodology of this study is designed to assess the economic, technological, and regulatory
aspects of biotechnology in meat production, with a specific focus on Uzbekistan. A combination
of qualitative and quantitative research methods is used to evaluate the potential benefits and
limitations of biotechnological advancements in the meat industry.

The research involves an extensive review of existing literature, including scientific studies,
industry reports, and government policies related to meat biotechnology. Sources such as reports
from the Food and Agriculture Organization (FAQO), World Health Organization (WHO), and
Uzbekistan’s Ministry of Agriculture provide valuable insights into global and regional trends
in meat production. Academic articles discussing microbial fermentation, enzymatic processing,
and cell-based meat technologies are analyzed to understand their applicability in Uzbekistan’s
meat industry.

Primary data collection is conducted through structured interviews and surveys with industry
professionals, including meat processors, food technologists, and policymakers. The surveys
focus on the current state of biotechnology adoption in Uzbekistan, identifying challenges such
as financial constraints, technological limitations, and consumer acceptance. Interviews with
experts provide deeper insights into the feasibility of implementing biotechnological solutions
in local meat production.
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A cost-benefit analysis is performed to evaluate the economic viability of different
biotechnological methods in meat production. This includes an assessment of the financial
investment required for microbial fermentation facilities, enzymatic processing units, and cell-
based meat research. The cost of implementation is compared with potential benefits, such as
increased shelf life, improved meat quality, and reduced reliance on traditional livestock farming.
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N )//ﬂg Sensitivity analysis is used to determine the impact of fluctuations in feed prices, production
N /’i costs, and market demand on the profitability of biotechnologically enhanced meat products.
“7// Q \ To analyze consumer acceptance of biotechnology in meat productior?, a market survey is

Wil conducted among Uzbek consumers. The survey measures perceptions of food safety,
preferences for traditional versus biotechnologically enhanced meat, and willingness to pay for
innovative meat products. Factors such as cultural and religious considerations, knowledge of
biotechnology, and trust in regulatory authorities are examined to assess potential barriers to
market adoption.

The regulatory framework governing meat biotechnology in Uzbekistan is evaluated by
reviewing existing food safety laws, import/export policies, and government initiatives
supporting food technology innovation. A comparative analysis is conducted by examining
regulatory approaches in countries with advanced biotechnology industries, such as the United
States, the European Union, and Singapore. This helps identify best practices that could be
adapted to Uzbekistan’s regulatory environment.

Environmental impact assessment is also included in the methodology to determine the
sustainability of biotechnology in meat production. The study evaluates water usage, carbon
emissions, and land utilization associated with different biotechnological methods. Data from
case studies in other countries provide a benchmark for understanding how biotechnology can
contribute to environmentally friendly meat production in Uzbekistan.

By integrating these research methods, the study aims to provide a comprehensive analysis of
the prospects and limitations of biotechnology in meat production. The findings will offer
valuable recommendations for industry stakeholders, policymakers, and researchers seeking to
develop a more efficient and sustainable meat sector in Uzbekistan.

/&

/A

Discussion

The application of biotechnology in meat production presents both significant opportunities and
notable challenges. The discussion of these factors is crucial for understanding how Uzbekistan’s
meat industry can benefit from advancements in biotechnology while addressing potential
obstacles related to cost, regulation, and consumer acceptance.

One of the key advantages of biotechnology in meat production is its potential to improve food
security and sustainability. Traditional meat production requires extensive land, water, and feed
resources, leading to significant environmental impacts. Biotechnology, particularly microbial
fermentation and enzymatic processing, offers solutions to enhance the efficiency of meat
processing, reduce waste, and extend shelf life. This is particularly relevant for Uzbekistan,
where resource management is essential for ensuring long-term food stability. Implementing
advanced biotechnological methods could help local meat producers reduce their dependency on
imports and improve overall production capacity.

Microbial fermentation has proven to be a highly effective method for enhancing meat
preservation and safety. The use of beneficial bacteria such as lactic acid bacteria in fermented
meat products helps prevent spoilage, reduces harmful pathogens, and enhances the nutritional
profile of meat. In Uzbekistan, where traditional meat products such as sausages and cured meats
are widely consumed, integrating fermentation technology can improve food safety while

bofjournals.com/index.php

Wwe
e

Web of Technology: Multidimensional Research Journal
B w

7|Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

H ( Volume 3, Issue 3 March 2025 ISSN (E): 2938-3757

v

N % maintaining cultural dietary preferences. However, widespread adoption of this method requires
.\ A better infrastructure and technical expertise among local meat processors.
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Enzymatic processing is another promising biotechnological approach with economic and
practical benefits. Enzymes such as proteases help break down tough muscle fibers, improving
meat texture and making lower-grade cuts more desirable. In Uzbekistan, where meat quality
varies due to differences in livestock farming methods, enzymatic processing could be a cost-
effective solution for maximizing the value of meat products. However, access to high-quality
enzymes and the necessary processing equipment remains a challenge for smaller producers.
Developing partnerships between universities, research institutions, and the meat industry could
facilitate the local production of enzymatic solutions tailored to the needs of Uzbekistan’s
market.

One of the most debated topics in meat biotechnology is the production of cell-based or lab-
grown meat. While this technology has the potential to revolutionize the meat industry by
reducing reliance on livestock farming, its implementation in Uzbekistan is far from imminent.
The high costs associated with cell culture technology, regulatory uncertainties, and cultural
preferences for traditionally farmed meat create barriers to market entry. Additionally, consumer
perception plays a crucial role in determining the success of alternative meat products. Surveys
conducted in various regions indicate that while younger generations may be open to lab-grown
meat, older consumers remain skeptical about its safety and authenticity. Public awareness
campaigns and transparent labeling could help bridge the gap between innovation and
acceptance.
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N )//ﬂg The economic feasibility of biotechnology in meat production is another crucial factor
N /’i influencing its adoption. While advanced processing techniques can improve profitability in the
7/} Q f \ Iong_rl_Jr?, the initial investment cpsts for infrastructu_re_, equipment, z?md staff training can be
Wl prohibitive. Government support in the form of subsidies, tax incentives, and research grants
could facilitate the transition to biotechnological methods. Countries that have successfully
integrated biotechnology into their food industries, such as the Netherlands and the United States,
have benefited from strong government-industry collaborations. Uzbekistan could learn from
these models and adapt them to its local economic and regulatory environment.
Regulatory frameworks play a vital role in shaping the future of biotechnology in meat
production. In many countries, strict food safety regulations and labeling requirements have been
established to ensure that biotechnologically processed foods meet high safety standards.
Uzbekistan’s current regulations on food biotechnology are still developing, and clearer
guidelines on the use of genetically modified organisms (GMOs), fermentation processes, and
enzymatic treatments in meat production are needed. Establishing a regulatory body to oversee
food biotechnology and ensuring compliance with international safety standards would provide
greater confidence to both producers and consumers.
Consumer acceptance remains one of the most significant factors influencing the successful
implementation of biotechnology in meat production. In Uzbekistan, where traditional food
preparation methods hold strong cultural value, introducing biotechnologically modified meat
products may require targeted educational efforts. Consumers need to be informed about the
benefits of biotechnology, including improved food safety, nutritional enhancements, and
sustainability. Transparent communication from meat producers, regulatory authorities, and
researchers will be essential in shaping public perception.
In conclusion, the discussion highlights that while biotechnology offers promising solutions for
Uzbekistan’s meat industry, successful implementation requires overcoming technological,
economic, regulatory, and cultural challenges. Strategic investments, supportive policies, and
consumer engagement will be critical in ensuring that biotechnology contributes to a more
efficient, safe, and sustainable meat production sector.
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Results

The findings of this study highlight both the potential benefits and the existing challenges
associated with the use of biotechnology in meat production in Uzbekistan. The results provide
insights into how biotechnological advancements can improve efficiency, sustainability, and
food security while identifying key limitations that must be addressed for successful
implementation.

One of the most significant results is the positive impact of microbial fermentation on meat
preservation and quality. The study confirms that fermentation using beneficial bacteria such as
lactic acid bacteria can significantly extend the shelf life of meat products while enhancing their
flavor and nutritional value. This is particularly relevant for Uzbekistan’s meat industry, where
cold storage infrastructure is still developing. By incorporating fermentation techniques into
meat processing, local producers can reduce post-harvest losses and reliance on chemical
preservatives, improving both economic and health outcomes.
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/ ,;::;,-:/ The analysis also reveals the economic and practical advantages of enzymatic processing in meat
~ production. Enzymes such as proteases and transglutaminases play a crucial role in improving
7 A \ meat texture, increasing tenderness, and enhancing protein digestibility. The study finds that
'\ enzymatic processing has the potential to optimize meat utilization, making lower-quality cuts
more marketable and reducing waste. However, one of the main challenges identified is the
limited availability of high-quality enzymes in Uzbekistan, as most are currently imported.
Developing local enzyme production facilities and training industry professionals in enzymatic
applications could enhance the economic efficiency of this technology.
The findings on cell-based meat production indicate that while this technology holds long-term
potential for reducing the environmental footprint of meat production, its adoption in Uzbekistan
faces significant barriers. The study identifies high production costs, limited infrastructure, and
cultural preferences for traditionally farmed meat as major obstacles to the widespread adoption
of lab-grown meat. Additionally, consumer perception surveys suggest that while younger
populations may be more open to alternative meat sources, older generations remain skeptical
about the safety and authenticity of lab-grown products. These results suggest that further
research and education campaigns will be necessary before cell-based meat can gain broader
acceptance in the Uzbek market.
Economic feasibility is another critical factor examined in the study. The cost-benefit analysis
reveals that while biotechnological methods such as microbial fermentation and enzymatic
processing offer long-term financial benefits, the initial investment required for equipment and
technical expertise remains a challenge for small and medium-sized enterprises. The study
suggests that financial support from the government, including tax incentives and subsidies for
biotechnological innovation, could encourage wider adoption of these methods in Uzbekistan’s
meat industry.
The regulatory analysis highlights that Uzbekistan currently lacks a well-defined legal
framework for the use of biotechnology in meat production. Compared to countries with
advanced food biotechnology regulations, such as the United States and the European Union,
Uzbekistan’s policies on genetically modified organisms (GMOs), enzyme applications, and
microbial processing remain underdeveloped. The study finds that establishing clearer guidelines
and ensuring compliance with international food safety standards would help create a more stable
regulatory environment for biotechnology in the meat industry.
Consumer acceptance plays a vital role in determining the success of biotechnological
innovations in meat production. The study’s survey results indicate that many Uzbek consumers
have limited knowledge of food biotechnology and its benefits. While safety and quality remain
top concerns, there is also a preference for natural and traditionally processed meat products.
The results suggest that public awareness campaigns and transparent labeling practices could
help improve consumer trust and acceptance of biotechnologically enhanced meat products.
Overall, the study concludes that biotechnology presents significant opportunities for
Uzbekistan’s meat industry, particularly in improving food safety, extending product shelf life,
and optimizing production efficiency. However, challenges related to economic feasibility,
regulatory development, and consumer perception must be addressed to fully realize the potential
of biotechnology in meat processing. The results provide a foundation for policymakers, industry
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\ )) (
\ N a, stakeholders, and researchers to develop targeted strategies for integrating biotechnology into
Uzbeklstan s meat sector.

~\‘\f
\\\ Conclusion

The application of biotechnology in meat production presents significant opportunities for
improving food security, product quality, and sustainability in Uzbekistan. This study has
examined various biotechnological approaches, including microbial fermentation, enzymatic
processing, and cell-based meat production, to assess their potential benefits and limitations.
While these technologies offer promising solutions to key challenges in the meat industry, their
successful implementation requires overcoming economic, regulatory, and consumer-related
barriers.

One of the key conclusions from this research is that microbial fermentation holds considerable
potential for enhancing meat preservation and safety. Fermentation-based methods can extend
shelf life, improve product quality, and reduce reliance on chemical preservatives. Given
Uzbekistan’s limited cold storage infrastructure, the adoption of microbial fermentation
techniques could significantly contribute to reducing post-harvest losses and ensuring food
security. However, further investment in research and industry training is needed to facilitate
widespread implementation.

Enzymatic processing also proves to be a valuable tool for optimizing meat production by

ional Research Journal
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&= improving texture, increasing tenderness, and enhancing protein digestibility. The study finds
GC) = that enzymatic methods can help maximize the use of lower-grade meat cuts, reducing waste and
E % increasing economic efficiency. Despite these benefits, the limited availability of high-quality
— ; enzymes in Uzbekistan poses a challenge. Encouraging local enzyme production and import
E E substitution could enhance accessibility and affordability for meat processors.
= = The future potential of cell-based meat production remains uncertain for Uzbekistan. While this
> 5 technology offers long-term sustainability benefits by reducing the environmental impact of meat
2 g production, significant barriers such as high production costs, lack of infrastructure, and
S\ consumer skepticism must be addressed. The study highlights that while younger generations
(@) @ may be more open to alternative meat sources, widespread acceptance of lab-grown meat will
2 require educational campaigns and transparent regulatory frameworks.
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N )//ﬂg Economic feasibility is a crucial factor influencing the adoption of biotechnology in meat
N /’i production. The findings suggest that while biotechnological methods can enhance profitability
“7// A \ in the_long term, the in_itial investment required for equipment, i_nfrastruct_ure, and technical
Wl expertise remains a major challenge for many meat producers in Uzbekistan. Government
support, in the form of subsidies, tax incentives, and grants for biotechnological innovation,
could help facilitate industry-wide adoption.
Regulatory frameworks must be further developed to support the integration of biotechnology
into Uzbekistan’s meat industry. The study finds that the country lacks comprehensive policies
governing genetically modified organisms (GMOs), enzyme applications, and microbial
processing in meat production. Establishing clear guidelines in alignment with international food
safety standards will be essential to fostering confidence among producers and consumers alike.
Consumer perception remains one of the most significant barriers to the successful
implementation of biotechnology in meat production. The study finds that while safety and
quality remain top priorities for consumers, there is a strong preference for natural and
traditionally processed meat products. Addressing this challenge requires targeted public
awareness campaigns, transparent labeling, and educational programs to inform consumers about
the safety, benefits, and sustainability of biotechnologically enhanced meat products.
In conclusion, biotechnology offers transformative potential for Uzbekistan’s meat industry by
improving efficiency, sustainability, and food safety. However, overcoming economic,
regulatory, and consumer-related challenges will be essential for successful implementation. The
study recommends increased investment in research and development, government support for
technological adoption, and consumer education initiatives to ensure that biotechnology can
contribute to the modernization and growth of the meat production sector in Uzbekistan. By
taking a strategic and collaborative approach, the country can position itself as a leader in
sustainable and innovative meat processing technologies.
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