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ABSTRACT
Abstract. This article focuses on the enrichment of bread and bakery products.
Nowadays, the demand for food products is increasing day by day. This leads to the
production of new food products and the nutritional enrichment of existing products.
In particular, the increased demand for bread and bakery products because of this, a lot
of work is being done on creating new assortments of bread products. This article aims
to further enrich existing bread products.
Key words: Bread products, protein, milk, acidity, lysine, pectins, ZOK, whey
protein.
AHHOTADIUA
AHHOTaIII/Iﬂ. B ,Z[aHHOﬁ CTaTbC OCHOBHOC BHHMMAHHC YACIIACTCA 0601"aH16HI/I}0
xJieba 1 x1e000ynouHbIX u3Aenuidl.B HacTosIee BpeMs Cpoc Ha MPOYKTHI MUTAHUS
YBCINYNBACTCA ACHL OTO ,[[HH.QTO MIPpUBOAUT K IIPOHU3BOACTBY HOBBIX IIPOAYKTOB
IINTaHUA U 060ra1ueHm0 IMMIICBBIX TIPOAYKTOB CYIICCTBYHOIIUX HpOI[YI(TOB.B
HYaCTHOCTH, MOBBIIIIEHHBIN CIIpOC Ha XJIeO U XJI€606YJ'IO‘-IHBIX I/I3,[[CJ'II/If/'I B CBsA3U C OTUM
BEACTCA OoJbIIas pa60Ta Mo CO3JaHHUIK0 HOBBIX ACCOPTUMCHTOB XJI€606YJIO‘{HBIX
u3ienui. DTa CTaThs HampaBlieHA Ha JajibHeiliee o0oraieHue CyHIECTBYIOLIUX
XJIE000YIOUHBIX U3CITHM.
KaroueBble ciaoBa: XiaeOHble u3aeins, OCI0K, MOJIOKO, KUCIIOTHOCTD, JIM3HH,
nekTuHbl, 30K, CBIBOPOTOYHBIN OETIOK.

In recent years, the population of Uzbekistan has shown special interest in new
types of fortified bread products, and attention has been paid to food safety. The
development of fortified products faces the problem of changing their consumption
properties, primarily organoleptic properties. This confirms the need to use
organoleptic properties as a criterion for selecting a physiologically valuable food
ingredient and its dosage. When creating a new type of this product, it is important to
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solve two main tasks: - to achieve satisfactory organoleptic characteristics; - Ensuring
the established nutritional compatibility and safety of the product through the selection
of special technological methods and recipes. The main raw material for the production
of bakery products is high-quality wheat flour, which differs from other types of flour
in the lack of some essential amino acids, vitamins and trace elements. In this regard,
the search for solutions to increase the biological value of these bakery products is
particularly relevant. The choice of enrichment raw material is determined by its
chemical composition, biological availability, technological properties, price and other
factors. The choice of enrichment should also take into account the fact that the amount
of biologically active substances corresponds to the regulated levels of daily
physiological needs of the human body (adequate and high permissible consumption).
The same requirements should be followed when selecting secondary raw materials to
obtain enrichment additives. A complex of essential amino acids (lysine, threonine and
tryptophan), a number of vitamins and trace elements, indigestible carbohydrates,
including biologically active substances, in the enrichment supplement, which
optimizes the content of physiologically valuable nutrients in ready-made bakery
products made of high quality wheat flour should be (celluloses, hemicelluloses, low
esterified pectins, lignin) [2]. Among the various additives that increase the nutritional
value of bakery products are fortification additives, which contain natural raw materials
in their composition. However, currently the use of secondary raw materials in baking
Is not widely introduced. In addition, the range of enrichment additives offered to the
baking industry is mainly characterized by additives with relatively limited functional
properties. In this regard, it is promising to create local multi-component mixtures and
additives based on various combinations of secondary raw materials, which will allow
to comprehensively enrich bread products. The creation of such enrichment tools can
use ingredients derived from secondary raw materials from animal and plant sources.
A valuable source of animal protein are cottage cheese whey and whey protein
concentrates. Whey protein is balanced in lysine, tryptophan, methionine and other
amino acids that are deficient in flour. Serum contains digestible organic calcium,
which is a complex of minerals [3]. The use of cottage cheese whey in the production
of bakery products not only increases the nutritional value of products, but also
improves the taste and aroma, increases the carrying capacity of baker's yeast and
enhances the process of baking dough due to the presence of organic acids. Whey
protein concentrates contain almost non-denatured proteins that are gel-like and
emulsifying. The biological value of such proteins is significantly different from the
biological value of other types of whey proteins.

It was found that when such WPK is added, the acidity increases, the rheological
properties of the dough change, and the bread retains its freshness better.
Thus, the nutritional value and biological activity (sorption and nutritional properties)
of this product indicate the expediency of using it as a fortifier for bakery products.
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However, there is no information in the scientific and technical literature on the
technological properties of this enrichment in the production of bakery products. To
determine the possibility of using similar enrichments, we studied its effect on the
quality of bread made from the highest grade wheat flour. Wheat flour was used in the
work (sample 1), WPK in the amount of 2.0 to 16.0% by weight of flour was included.
The dough was prepared in a non-dough method according to the recipes and
parameters given in Section 2.2.5, the quality of the bread was determined by
organoleptic and physicochemical parameters using the methods described in Section
2.2.6. ZOK has been found to affect the quality of bread, the degree of effect depends
on the dose of the supplement. If WPK is used in the amount of 8.0-12.0% by weight
of flour, the bulk yield of bread is 18.0-22.0%, the stability of the form - 15.0-19.0%,
the porosity - 5.0-7.0%, crushed compressive deformation - 18.0-22.0%. 34.0-42.0%,
respectively, relative to control. The addition of 6.0-8.0% WPK gives the product a
pleasant taste and aroma of slightly sour milky color, which is probably due to the
presence of whey. With an increase in the dose of WPK by 8.0%, the product crushed
beets will have a more intense color.

With the addition of whey protein without additions
concentrates

Thus, the theoretical and experimental substantiation of the choice of enrichments
based on secondary raw materials for bakery products shows the relevance of obtaining
a concentrated multicomponent supplement based on extracts from beet pulp with the
addition of protein fortifiers - whey and whey protein concentrate. Leads to an increase
in the volume of bread in the production of bakery products.
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