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Abstract. In the context of global population growth, resource scarcity is one of the 

main problems of the modern world. Accordingly, a fundamentally new approach to natural 

raw material processing technologies is necessary. These technologies should be resource 

and energy-saving, comprehensive, environmentally friendly, generate minimal waste or no 

waste. 
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ОСОБЕННОСТИ КОМПЛЕКСНОЙ ТЕХНОЛОГИИ ПЕРЕРАБОТКИ ЗЕРНА РИСА. 

 

Аннотация. В условиях роста населения планеты дефицит ресурсов является 

одной из главных проблем современного мира. Соответственно, необходим 

принципиально новый подход к технологиям переработки природного сырья. Эти 

технологии должны быть ресурсо- и энергосберегающими, комплексными, 

экологически чистыми, создавать минимальное количество отходов или вообще не 

создавать отходов.  
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RELEVANCE 

It is not for nothing that in recent years the principle of "three R" (reduce, reuse, 

recycle) - the three pillars of conscious consumption (resource management) - has been 

actively developing. In this regard, technologies for processing multi-ton agricultural waste 

that does not have food or feed value are of great importance. An example of such waste is 

rice bran (shell, fruit skin). In Uzbekistan, rice porridge is one of the main national products 

as an important component of children's and dietary foods [1]. Our country ranks second in 

the world after China in terms of buckwheat groats production [2]. Bran accounts for 

approximately 20% of the mass of the produced groats [3]. Estimates show that an average 

of 62.7 thousand tons of buckwheat bran are produced in Uzbekistan annually, but only a 

small part of this amount is used in practice. Existing developments on the processing of rice 

porridge production waste (recovery of dyes and preservatives, oils, sorbents, biologically 

active substances) have not been practically implemented. It is necessary to create a 

comprehensive scheme for buckwheat processing based on information on the chemical 

composition of the raw material, the variety and place of growth of buckwheat, as well as 

the composition of the processed products, depending on the physicochemical conditions of 
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raw material processing. Despite the fact that buckwheat bran is a valuable raw material 

containing, in addition to polysaccharides and lignin, biologically active polyphenol 

complexes, flavonoids, and microelements [10-11], we could not find information on the 

successful development of production using this raw material in our country. 

Research objective: to develop new technologies for processing rice and buckwheat 

groats without changing and preserving their biologically active substances, micro and 

macroelements, and to apply them to industry. 

Material and methods: At present, there is a great focus on natural products, as well as 

plant materials with no food value for the production of various products with high added 

value. From this point of view, it is possible to single out a problem that has affected various 

areas of human activity - the use of synthetic food dyes. In addition to having some 

advantages (low cost of production, good coloring ability, absence of a large number of 

impurities, strictly defined chemical composition), these dyes also have significant 

disadvantages (they do not have food value, their acquisition and use are often associated 

with serious environmental pollution, in addition, many synthetic dyes have a negative 

effect on human health and their use is prohibited in a number of countries of the world). In 

contrast, many natural dyes are not only dyes, but also have biological activity, so they can 

be used as medicines and biologically active additives. There are a number of technological 

solutions that allow the efficient extraction of dyes from buckwheat bran [4-9]. Currently, 

we have demonstrated the possibility of significantly simplifying the technology of dye 

extraction from buckwheat bran. However, none of the submitted registered dye recovery 

technologies considered the subsequent use of the solid residue. Some attempts at 

utilization of lignocellulosic pulp were made in [11] - bleaching and subsequent use in pulp-

paper production is proposed. In this field, alternative sources of cellulose pulp are more 

effective, including with a lower amount of dyes, which allows to reduce the costs of 

lignification and bleaching of lignocellulosic pulp. At the same time, the problem of disposal 

of polymer waste, whose share in the total mass of waste is constantly growing, occupies a 

special place. In the developed countries of the world, great efforts are being made to 

collect and recycle polymer waste and to involve secondary plastic in economic circulation. 

Despite significant advances in polymer recycling, their reuse as food packaging (the most 

massive segment of household polymer waste) is currently very problematic. 

The use of secondary plastic for the production of non-food products, in particular, 

wood-polymer composites (WPC), is economically and technologically justified: firstly, the 

sanitary requirements for raw materials are lower, secondly, the cost of secondary polymers 

is approximately 2-3 times lower than that of primary ones, and thirdly, the mass of the 

polymer component can be reduced to 20-30% of the mass of the composite. It should also 

be taken into account that when the collection, sorting and processing of secondary plastics 

is carried out within a single technological chain, the cost of polymer raw materials consists 

almost exclusively of production and technological costs and transportation. An important 
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component of WPC is the filler - currently, a wide range of plant fibers of various origins is 

offered as it [12-13]. 

Production of WPC from secondary plastics and agricultural crop waste is one of the 

ways to utilize waste and obtain the desired product, and therefore profit. It is especially 

important to note that composites based on thermoplastic polymers can be recycled 

(recycled) [14]. 

Conclusion: The technology for obtaining composite materials based on thermoplastic 

polymers and buckwheat bran developed by us [15, 16] allows using both the original 

buckwheat bran and the bran pre-treated to extract valuable substances as raw materials. 

On the one hand, the conversion of any type of waste into raw materials for the production 

of commodity products is a sound environmental strategy. On the other hand, such an 

approach is economically justified for a number of reasons: reducing the material capacity 

of the more expensive component of DNA (polymer), waste-free processing of multi-ton 

agricultural waste, obtaining tax benefits, the possibility of producing high-value-added 

products, and obtaining additional benefits through participation in various state 

environmental programs and projects. 
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