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Abstract: This scientific study provides a comprehensive analysis of the theoretical and
practical foundations for optimizing the composition of washing materials and developing the
technology for new bio-ecological compositions. The research examined the environmental
problems associated with synthetic detergents, their negative impact on water and soil ecosystems,
and the aspects that pose a threat to human health. Based on these findings, the study highlights the
challenges of creating biodegradable, low-toxicity, energy-efficient, and highly effective bio-
ecological washing compositions. In optimizing the composition of detergents, the synergistic effect
between components, pH balance, foaming level, emulsion stability, and biodegradability indicators
were evaluated as the primary criteria.

Keywords: Detergents, enzyme technology, surface-active agents, optimization, stabilizers,
energy-saving technologies, physicochemical properties, biotechnology, ecological standards.

YUVUVCHI MATERIALLARNING TARKIBINI OPTIMALLASHTIRISH VA YANGI
BIOEKOLOGIK KOMPOZITSIYALAR TEXNOLOGIYASINI ISHLAB CHIQISH

Annotatsiya: Mazkur ilmiy tadqiqotda yuvish vositalari tarkibini optimallashtirish hamda
yangi bioekologik kompozitsiyalar texnologiyasini ishlab chiqishning nazariy va amaliy asoslari har
tomonlama tahlil gilingan. Tadqiqot davomida sintetik yuvish vositalari bilan bog‘liq ekologik
muammolar haqgida ma’lumotlar, ularning suv va tuproq ekotizimlariga salbiy ta’siri hamda inson
salomatligiga xavf tug‘diruvchi jihatlari muhokama qilingan. Tadqiqotlarimiz asosida olingan
asosiy tahliliy natijalar shuni ko'rsatdiki, biologik parchalanuvchan, kam zaharli, energiya
tejamkor va yuqori samaradorlikka ega bioekologik yuvish kompozitsiyalarini yaratishning bir
qator afzalliklari mavjud. Yuvish vositalari tarkibini optimallashtirishda komponentlar o‘rtasidagi
sinergetik samara, pH muvozanati, ko‘piklanish darajasi va biologik parchalanish ko‘rsatkichlari
asosiy mezonlar sifatida baholandi.

Kalit so‘zlar: Yuvish vositalari, ferment texnologiyasi, sirt-faol moddalar, optimallashtirish,
stabilizatorlar, energiya tejovchi texnologiyalar, fizik-kimyoviy xossalar, biotexnologiya, ekologik
me’yorlar.

OIITUMHU3ALINA COCTABA MOIOIIIUX CPEACTB U PASPABOTKA

TEXHOJIOTUHA HOBBIX BUO3KOJ/JIOTHYECKHX KOMHO3PII.[I’II>1

AHHOTAanus: B  HacTodIleM HAyYHOM HCCIeOBAaHUM  BCEeCTOPOHHE
IIpOaHAJIM3UPOBAaHbl TeOopeTUYeCKHWe UM IIpaKTUYeCKHe OCHOBBI OITHMHU3aIlUU
CcoCTaBa MOIOIUX CPefCTB U pPas3spabOTKU TEXHOJIOIMU HOBBIX OMO0IKOJIOTUYECKUX
KOMIIOSHUIIMI. B Xoze ucciefoBaHUsa ObLIM M3y4YeHBbl IKOJIOIMYeCKHUe IIPOO6JIEMBL,
CBSI3aHHBIE C CHUHTeTHYeCKMMH MOKIIMMHU CpeAcTBaMH, HX HeraTUBHOE
BO3/IEMCTBHME Ha BOAHBIe U IIOYBEHHbIE 3JKOCHUCTEMBI, a TaK)Ke acIeKThl,
IIpeCTaBJIAIOIIYEe YIPo3y /I 340POBbS YesoBeKa. Ha OCHOBe IIOJIyYeHHBIX
pesyJIbTaTOB OCBeIleHbl aKTyaJbHble BOIIPOCHI CO3JaHUA OHOpas/araeMbIX,
MaJIOTOKCUYHBIX, 9Heprocbeperarmiiux U BHICOKOI)pGeKTUBHBIX OM03IKOJIO0THUECKUX
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MOIOIIIUX KOMIIOSUITUU. [Ipy oITUMU3aIUU COCTaBa MOIOIITUX CPeCTB B KayecTBe
OCHOBHBIX KpHUTepHeB ObLIM OIleHEHBl CHHepreTUYeCKUU 3PPeKT Mexnay
KOMIIOHEeHTaMH, pH-0astaHC, CTelleHb IIeHO00pa30BaHuUs, CTaOMIIbHOCTh IMYJIbCUU U
II0Ka3aTesu 61opasiaraeMoCTH.

KiroueBple cioBa: Morwilnue cpeacrtBa, (¢QepMeHTHas  TeXHOJIOTHS,
II0BePXHOCTHO-aKTUBHbBIE BellecTBa, OIITUMM3alMs, CTabMIU3aTOPEI,
gHeprocOeperawIre TeXHOJIOTUH, PU3UKO-XUMUYeCKHe CBOMCTBA, OMOTeXHOJIOT S,
9KOJIOTHUECKHUEe HOPMBL

INTRODUCTION

Asaresult of the rapid development of the chemical industry, the rising standard of living, and
strengthening environmental safety requirements, the issue of improving the composition of
detergents has become a pressing scientific and practical area. The presence of phosphates,
aggressive surface-active agents, synthetic aromatic compounds, and components that are difficult
to biodegrade in traditional synthetic detergents negatively impacts water bodies, soil, and the
atmosphere. Therefore, creating bio-ecologically safe, biodegradable, non-harmful to human health,
and highly effective washing compositions has become an important direction in modern chemistry
and ecology. While the technology for detergents was initially based on simple soap, product
efficiency increased significantly with the subsequent emergence of synthetic surface-active agents.
However, with the widespread use of synthetic components, environmental problems also
intensified. It has been established that bleaching agents, stabilizers, preservatives, and synthetic
fragrances cause toxic processes in aquatic ecosystems. In particular, the intensification of
eutrophication in water bodies due to phosphates was identified as one of the main sources of
environmental problems. At the same time, modern consumers are demanding environmentally
friendly, non-allergenic, biologically active, and energy-efficient detergents. This necessitates the
development of a new generation of bio-ecological compositions. The use of plant-based surface-
active agents, enzymes, natural sorbents, biosurfactants, and microbiologically active components
in such compositions is crucial. By conducting scientific research in this area, it is possible not only
to enhance environmental safety but also to achieve economic efficiency. The primary function of
detergents is to separate impurities from fabric or other surfaces, keep them in a dispersed state, and
prevent their redeposition. This process depends on factors such as the composition of the detergent,
its physicochemical properties, water hardness, temperature, and mechanical action. During the
composition optimization process, the functional role of each component must be thoroughly
studied. Bio-ecological washing compositions developed using new technologies have the potential
for wide application not only in the household sector but also in the textile industry, food
enterprises, medical institutions, and agriculture. Therefore, a comprehensive study of their
physicochemical properties, environmental impact, and economic efficiency is an important task.
Optimizing the composition of detergents is a complex, multi-factorial process. It involves
considering the synergistic effects between components, the critical micelle concentration, pH
balance, foaming properties, emulsion stability, and biodegradability. Although these substances
increased washing efficiency, they led to negative consequences due to their long-term persistence
in the ecosystem. Therefore, there is a growing trend in new bio-ecological formulas to replace
phosphates with citrates, zeolites, and biodegradable complexing agents. Enzymatic detergents are
of great interest for their ability to break down protein, fat, and starch mixtures. Protease, lipase,
amylase, and cellulase enzymes ensure high washing efficiency even at low temperatures. This
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serves to reduce energy consumption and lessen the environmental load. Biosurfactants are one of
the key components of modern bio-ecological compositions. They are surface-active substances
synthesized by microorganisms, possessing high emulsifying capacity, low toxicity, and
biodegradability. Rhamnolipids, surfactins, and sophorolipids are among the most promising
biosurfactants. The use of nanostructured components in creating new bio-ecological compositions
is also a promising direction. Nanozeolites, nanocellulose, and silver nanoparticles enhance the
antiseptic and adsorbent properties of detergents. However, it is necessary to thoroughly study their
impact on human health. Foaming is perceived by consumers as a critical indicator of detergent
quality. However, excessive foam can cause problems in water treatment systems. Therefore, it is
important to use controlled foaming systems in bio-ecological compositions. Aromatic substances
used in detergents are also an important issue from the standpoint of environmental safety. Using
essential oils and natural extracts instead of synthetic fragrances reduces the risk of allergic
reactions. Lavender, lemon, eucalyptus, and mint essential oils also possess antibacterial properties.

OPTIMIZATION OF DETERGENT COMPOSITION AND DEVELOPMENT
OF NEW BIOECOLOGICAL COMPOSITIONS TECHNOLOGY

1. RAW MATERIAL 2. MAIN CHEMICAL 3. FORMULATION OF DETERGENT 4. FINISHED PRODUCT
PREPARATION PROCESS - SAPONIFICATION COMPOSITION OBTAINING

Surfactants
(soaps, alkyl sulfate, etc) —» 3

Oils and fats
(coconut, palm)
(or KOH) ——— Additives

(chelating agents, »
builders)

Plant extracts —p

Natural

additives ’

Water ——

Filtration

Reaction Mixing

80-90 °C, 1-2 hours 40-60 °C, 20—30 min Coolin.g
Packaging

ADVANTAGES OF NEW BIOECOLOGICAL DETERGENT
@ High washing @ Low toxicity, @ Biodegradability @ Phosphate-free, @ Effective in both
efficiency safe for skin > 90% eco-friendly hard and soft water

The degree of biodegradability is one of the primary criteria determining the ecological safety
of a detergent. According to modern standards, at least 80 percent of the surfactants in a detergent
must be biodegradable. For this reason, plant-based alkyl polyglucosides and amino acid derivatives
are widely used in bio-ecological formulas. Encapsulated detergent compositions are also being
created based on new technologies. The microencapsulation method increases the stability of
enzymes and aromatic substances. This ensures the product's long-term shelf life and functional
effectiveness. The use of bio-ecological detergents in industrial enterprises significantly reduces the
toxicity of wastewater. The introduction of environmentally friendly washing compositions is
particularly important in the textile industry for the protection of water resources. Assessing the
toxicological properties of detergents is one of the key stages in creating bio-ecological technologies.
Indicators such as skin irritation, allergenicity, mutagenicity, and ecotoxicity are determined using
special laboratory methods. Formulas based on natural components are generally considered safer
than their synthetic counterparts. Foaming is perceived by consumers as a critical indicator of
detergent quality. However, excessive foam can cause problems in water treatment systems.
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Therefore, it is important to use controlled foaming systems in bio-ecological compositions. The
aromatic substances used in detergents are also an important issue from the point of view of
environmental safety. Using essential oils and natural extracts instead of synthetic fragrances
reduces the risk of allergic reactions. Lavender, lemon, eucalyptus, and mint essential oils also have
antibacterial properties. The degree of biodegradability is considered one of the main criteria
determining the environmental safety of a detergent.

Conclusion

In conclusion, optimizing detergent compositions and developing technologies for new bio-
ecological formulas are important for ensuring environmental safety, making rational use of
resources, and creating effective products that meet modern consumer demands. Research findings
have shown that the phosphates, surfactants, and non-biodegradable components in traditional
synthetic detergents cause significant harm to environmental systems. Therefore, creating
formulations based on biodegradable, low-toxicity, and renewable raw materials is a pressing issue.
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