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Annotation. This study focuses on improving the production technology of edible
biopolymer films and investigating their biodegradation process. The research
evaluates the formation of a thin, flexible and environmentally safe film suitable for
food packaging applications. Special attention is given to technological parameters,
film-forming properties, physical appearance, usability, and natural degradation under
environmental conditions. The obtained results may contribute to the development of
eco-friendly, biodegradable and safe packaging materials as an alternative to synthetic
plastic films.
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Annotatsiya. Ushbu tadqgiqotda iste’mol qilinadigan bioplyonka ishlab chigarish
texnologiyasini takomillashtirish va uning biodegradatsiya jarayonini o‘rganish
masalalari yoritilgan. Tadgigot davomida ozig-ovgat mahsulotlarini gadoglashda
go‘llash mumkin bo‘lgan yupga, egiluvchan va ekologik xavfsiz bioplyonka olish
imkoniyati baholanadi. Asosiy e’tibor texnologik jarayon, plyonka hosil bo‘lish
xususiyatlari, tashqi ko‘rinishi, amaliy qo‘llanilishi hamda tabiiy sharoitda
parchalanish jarayoniga qaratilgan. Olingan natijalar sintetik plastik plyonkalarga
mugqobil bo‘lgan ekologik toza, biologik parchalanadigan va xavfsiz qadoqlash
materiallarini yaratishga xizmat giladi.

Kalit so‘zlar: iste’mol qilinadigan bioplyonka, biodegradatsiyalanuvchi
gadoglash, plyonka hosil qilish texnologiyasi, ekologik xavfsiz material,
biodegradatsiya, ozig-ovgat gadoglash.
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AHHOTauMs. B JaHHOM WCCIIEIOBAaHUM PAacCMAaTPUBACTCS COBEPIICHCTBOBAHHE
TEXHOJIOTUH TPOU3BOJACTBA ChEIOOHON OHOIUIEHKM M H3y4eHHe mpolecca e
ouonerpananuu. B paboTe olleHHBaeTCS BO3MOXXHOCTH MOJYYCHHSI TOHKOMW, THOKOH 1
DKOJIOTUYECKH O€30MacHON TUIEHKH, MPUTOTHON ISl MCIOJIB30BAHUS B YIAKOBKE
MUIIEBBIX MPOAYKTOB. Oco00e BHUMAHHE YACISICTCS TEXHOJIOTUUECKUM TapamMeTpam,
TIEHKOOOPa3yIONUM CBOMCTBAM, BHEITHEMY BHIY, IPAKTUICCKOMY NMPUMEHEHHUIO U
IIPOIIECCY ©CTECTBEHHOI'O PA3joKeHUs B OKpyxarwmei cpene. I[lomydeHHbie
pe3ynbTaThl  MOTYT  CIIOCOOCTBOBATh  CO3JIAaHHWI0  DKOJOTHYCCKH  YHCTHIX,
OmopasraraeMbIX M 0€30IIaCHBIX YITAKOBOYHBIX MAaTEPHAIOB B KAU€CTBE aJIbTCPHATHBBI
CHHTETHUYCCKUM TUTACTHKOBBIM IUIEHKAM.

KiroueBbie cioBa: chemoOHas Oworni€Hka, OwuopasiaraeMasi yIaKkoBKa,
TEXHOJIOTHS  IUIEHKOOOpa30BaHMS,  JKOJOTMYECKH  OC€30IMacHBIM  Marepual,
Ouonerpaaaus, MyieBas ynakoBka.

INTRODUCTION

Edible biopolymer films are considered one of the promising alternatives to
synthetic plastic packaging in the food industry. The main problem is that traditional
plastic films are difficult to degrade and can cause environmental pollution. Therefore,
the development of safe, biodegradable and edible packaging materials is an important
scientific and practical issue.

Previous studies have mainly focused on obtaining biopolymer films from natural
raw materials and evaluating their physical, mechanical and barrier properties.
However, further improvement of production technology and detailed investigation of
the biodegradation process remain important.

The aim of this study is to improve the technology for producing edible
biopolymer films and to study their biodegradation under environmental conditions.
The novelty of the research is related to the development of an eco-friendly edible film
with improved usability and natural degradability for food packaging applications.

MATERIALS AND METHODS

The research object was an edible biopolymer film intended for food packaging.
Natural food-grade raw materials were used as the main film-forming components.
Glycerol was used as a plasticizer to improve flexibility, while water was used as a
solvent.

The film solution was prepared by mixing the raw materials with water until a
homogeneous mass was formed. The mixture was then heated at about 70-80°C with
continuous stirring. After that, glycerol was added and the solution was mixed for 5-
10 minutes. The prepared solution was poured as a thin layer onto a flat surface and
dried at room temperature until a film was formed.
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The obtained samples were evaluated according to their appearance, thickness,
flexibility, strength, water resistance and biodegradation ability. The biodegradation
process was studied under natural environmental conditions. During the experiment,
simple laboratory equipment such as a beaker, glass rod, thermometer, balance, drying
surface and measuring tools were used.

RESULTS

As a result of the experiment, a thin, smooth and flexible edible biopolymer film
was obtained. The prepared film had a uniform surface, light transparent appearance
and was easily separated from the drying surface after complete drying.

The control sample was less flexible and showed slight cracks during bending. In
comparison, the sample with glycerol had better elasticity, smoother structure and
higher usability for food packaging. The improved sample also showed better
resistance to mechanical deformation.

Table 1.
Main quality indicators of edible biopolymer film
- Surface . i
Sample Appearance | Flexibility Strength structure Biodegradation
Control Slightly Low Medium Non-uniform Slow
sample rough
Improved Smo_oth and Good Higher Dense and Faster
sample uniform even

The results showed that the addition of a plasticizing component improved the
film’s flexibility and reduced brittleness. The improved technology allowed the
formation of a more stable, elastic and biodegradable film. Under natural conditions,
the film gradually lost its shape and began to decompose, confirming its environmental
safety.

Biodegradation dynamics of edible biopolymer film
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Figure 1. Biodegradation dynamics of edible biopolymer film during 30 days.
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The graph shows that the improved edible biopolymer film decomposed faster
than the control sample. After 30 days, the biodegradation level of the improved sample
reached 90%, while the control sample showed 55% degradation. This result confirms
that the improved technology increases the environmental safety and natural
degradability of the film.

DISCUSSION

The obtained results show that edible biopolymer film can be produced as a
flexible, smooth and biodegradable material for food packaging. The improved sample
had better elasticity and surface uniformity compared with the control sample.

This result is mainly related to the effect of glycerol, which acted as a plasticizer
and reduced brittleness of the film. Heating and continuous stirring also helped to form
a homogeneous film-forming solution. As a result, the film structure became denser
and more stable.

Compared with previous studies on natural biopolymer films, the obtained
material showed similar advantages such as biodegradability, safety and environmental
friendliness. However, its water resistance and mechanical strength still need further
improvement.

The main advantage of this film is that it can reduce the use of synthetic plastic
packaging. Its limitation is lower resistance to moisture. In practice, such edible
biopolymer films can be used for short-term packaging of dry or semi-dry food
products.

CONCLUSION

The study showed that edible biopolymer film can be produced as a thin, flexible
and biodegradable material for food packaging. The improved sample had better
surface uniformity, elasticity and usability compared with the control sample. Glycerol
improved the flexibility of the film and reduced brittleness. Under natural
environmental conditions, the film gradually decomposed, which confirms its
ecological safety. In the future, it is necessary to improve the water resistance and

mechanical strength of the film.
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