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METHODS FOR INCREASING FOOD VALUE OF FLOUR CONFECTIONERY GOODS
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The article examined the use of composite flour in the production of flour confectionery. With
the addition of flour of composite mixtures to sugar cookies, protein content increases on average by
4.5%, fat by 17.2%, calcium by 13%, magnesium by 40.4%, and the amount of carbohydrates
decreases by 4.33% and energy 24 kcal value compared to control. Due to the essential amino acids,
vitamins, microelements and other useful substances contained in chickpea and oats, the sugar
cookies obtained from composite mixtures can be recommended for therapeutic and preventive
nutrition, which will expand the range of functional confectionery products.

Keywords: flour, mixture, confectionery, sugar cookies, food value.

YHBI KOHIATEP OHIMJIEPTHIH TAFAMBIK KYHIBLTBIFBIH
JKOFAPBLIATY IBIH OJICTEPI
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Maxanaoa ynovl Konoumep 6HIMOepiH 6HOIpyOe KOMRO3ummi KOCRANApObIH YHbIH KOJ10aHY
Kapacmulpoliovl. Kanmmul neuenveze Komnosummi KOCnaaap YHbIH KOCKAHHAH KYpamblHOAZ2bl
aKyvi30blH moauiepi oaxpLiay yazicimen canvicmeipzanoa opmauia ecennen 4,5%-z2a, maii 17,2%-za,
kanvyuii 13%-2a, maznuii 40,4%-2a scozapoinaiiovt, conoaii-ax, kemipcynapoviyy monwepi 4,33%-za
JHCOHe IHEPeMUKANBIK KYHObLblebl 24 Kkan-za momenoeiidi. Hym nen cynviHbll KYpamvlHOA
aybiCMbIPbLIMAMbIH - AMUHKBIUKBLIOADBL, 0PYMEHOED, MUKPOIIEMEeHmMmep JHcaHe Oacka o0a
naioansl 3ammap 6012aHObBIKMAH, KOMROZUMMI KOCRANAPOAH AIbIH2AH KAHMMbL NeYeHbeHi eMOIiK-
npounakmuKkanblk mMaAmMaKmany yuiiH ycolHy2a 001a0bl, 01 QYHKYUOHANObl Oazblmma YHObL
KOHOUmep OHIMOEPInin accopmumenmin KeHeimyze MymKinoik depeoi.

Herizri ce3aep: yH, Kocna, KOHAUTEPJIK OHIMIep, KaHT NeYeHbeci, TAFaMAbIK KYH/IbLIbIFbI.
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B cmampve paccmampuesaemcsa UCRO1b306AHUE MYKU KOMRO3UMHbBLX cmeceil 8 np0u3800cmee
MYUHBLX Kondumepcmtx uzoenuit. C 0ooaenenuem MYKU KOMRO3UMHBIX cmeceil 8 caxapHoe neuyeHnove
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cooepicanue denka ygeauuueaemcs ¢ cpeonem Ha 4,5%, scupa na 17,2%, kanvyus na 13%, maznusn
Ha 40,4%, a maxoice nonudcaemces Konuvecmeo y2nee000e nHa 4,33% u snepzemuyeckas yeHHocmy
Ha 24 KKan no cpagnenuio ¢ KOHMpPOJabHbvIM 00pazyom. bnazooapa cooeprrcanjumces 6 Hyme u oece He-
3AMEHUMBIX AMUHOKUCIOMAM, GUMAMUHAM, MUKDOIIEMEHMAM U OPY2UM ROJE3HbIM GeUiecmam,
ROJIyUeHHOe caxaphoe neueHbve U3 KOMROZUMHBIX CMecell MONCHO PEeKOMEHO08amy O0na jleuedHo-
npopunakmuueckozo nUmManus, KOMOPoe NO36ONUN PACUIUPUML ACCOPMUMEHM MYYHbIX KOHOU-

mepcKux uszoenuit d)yHKquHafleOZO HA3HA4Y€HUA.

KiroueBrble cj10Ba: MYKa, CM€Cb, KOHAUTEPCKUE U3AEIUS, CAXAPHOE€ NMEYCHLE, MTUIIEBasA HEHHOCTDb.

Introduction

The confectionery industry is a food industry.
It produces foods of high calorie and digestibility.

Currently, active work is underway on the
production of bakery and flour confectionery
products of high nutritional value using an
unconventional type of raw material. Various
mixtures are offered, which include vitamins,
proteins, minerals that enrich bakery and flour
confectionery. They change the properties of the
dough and product, often worsening organoleptic
and physico-chemical characteristics. An urgent
task is to develop the composition and methods
of using composite mixtures based on domestic
natural raw materials to increase nutritional
value, improve product quality [1,2].

Biscuits broadly fall into four categories,
distinguished by their recipes and process: crackers,
hard sweet and semi-sweet biscuits, short-dough
biscuits and cookies (including filled cookies).
Each category and each product type require a
particular mixing, forming and baking process.

The main ingredients for biscuit making
are flours, sugars and fats. To these ingredients,
various small ingredients may be added for
leavening, flavour and texture.

The principle ingredient of biscuits is
wheat flour. The grain consists of bran (12%),
which is the outer husk; endosperm, the white
centre (85,5%); and tiny germ (2,5%). Typical
biscuit flour is milled to a yield or extraction of
70-75%. Whole-meal flour is of 100%
extraction, and wheat meal flours in between
these extraction rates are normally around 84%
extraction. The flour will also contain moisture
of between 13% and 15%. The wheat flour is
composed of carbohydrate (as starch), protein
and fat, together with some fibre, ash and trace
minerals and vitamins. The protein is mainly
gluten, composed of gliadin and glutenin. The
percentage of protein determines the flour
strength. A dough made from strong flour with a
high protein content is extensible and can be
machined into a continuous sheet for crackers

and hard biscuits. A weak flour with a low-
protein content produces a short dough that may
be moulded or a soft, high-fat dough that may be
deposited on the baking band and when baked
gives a soft, tender cookie [3].

Objects and methods of research

The objects of study are composite
mixtures for confectionery products, including
sugar cookies from wheat flour of the 1st grade,
oat and chickpea flour.

Oatmeal and chickpea flour are good
sources of protein, lipids, they contain more
important essential amino acids and other
beneficial substances than wheat flour. The
composition of oats includes beta-glucan - soluble
dietary fiber (soluble fiber). As proven by clinical
studies, soluble fiber helps lower cholesterol and
also slows down blood sugar levels. The high
fiber content makes oats indispensable in the
prevention of cardiovascular disease, diabetes and
overweight. Chickpea flour is the first among all
leguminous crops in terms of selenium content,
which enhances the body's resistance to cancer.

The following modern methods and
standards were applied in the study: GOST
15810-96 "Gingerbread confectionery. General
specifications”, GOST 5899-85"Confectionery.
Methods for the determination of fat", GOST
5900-73"Confectionery. Methods for the determi-
nation of moisture and dry matter”, GOST 5901-
87" Confectionery. Methods for the determination
of ash and impurities", GOST 5903-89"
Confectionery. Methods for the determination of
sugar”, GOST 26929-94 “Raw materials and food
products. Sample preparation. Mineralization to
determine the content of toxic elements”, GOST
10846-91 “Bread and bakery products. Method
for determination of protein™and others.

Results and their discussion

The aim of the study is to develop formu-
lations of composite mixtures for confectionery
from wheat flour of the 1st grade, oat and
chickpea flour.
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The amount of fat in chickpea flour is 3.7
times that of wheat. Due to the presence of fatty
acids (the most important of which are linoleic
and oleic), cholesterol levels, the risk of blood
clots, the development of cardiovascular diseases
and atherosclerosis are reduced [4, 5].

It was necessary to solve the following
particular problems: to analyze the chemical

composition of the raw materials, to make
composite mixtures of these components, to
assess the impact of the proposed composite
mixtures on the quality of products.

Initially studied the chemical composition
of the raw materials (table 1):

Table 1 — The chemical composition of non-traditional types of raw materials, g.

Type of raw materials Water Proteins Fats Carbohydrates Ash
Wheatflour:

1st grade 13,8 10,7 1,4 68,9 0,8
Chickpea 12,6 19,9 49 49,7 3,1
Oat 13,0 12,6 6,5 36,5 1,9

From the data in table 1 it can be seen that
the highest protein content in chickpea flour is
19.9 g, in oat flour - 12.6 g, and in wheat flour of
the first grade - 10.7 g [6].

To assess the effect of composite mixtures
on the quality of products, laboratory test baking
was performed. For the preparation of the dough,
the basis for control was selected sugar cookie
recipes (g): wheat flour 1st grade - 100; starch -
7; icing sugar - 33; molasses - 4.5; margarine -
25; salt - 0.75; baking soda - 0.7; ammonium
carbonate - 0.3 [7].

A composite mixture was introduced into
the test samples in the dosage: 1st grade wheat
flour - 60%, oat - 20%, chickpea - 20%. Emulsions
for cookies were prepared by mixing the
components in a certain sequence: water with
dissolved salt, icing sugar, molasses, softened
margarine. The components were mixed vigorously
with a mixer at a speed of 180 rev/min. After that,

Table 2 — Nutritional and energy value of sugar cookies

chemical disintegrates were added, again they were
blown with a mixer. Starch and flour were dosed
last. The resulting dough was rolled into a layer,
dough pieces were molded and baked for 4-6
minutes. at a temperature of 250-260°C. In the
finished products were determined by such
indicators as: humidity, alkalinity, wetness.

Based on the studies for the prototypes
using a composite mixture and wheat flour of the
1st grade, the optimal ratios are established. The
best product quality was observed when making
a composite mixture in the amount of 60, 20, 20
%. According to the results of test laboratory
baking, it was revealed that products with these
mixtures had the required organoleptic
characteristics: a satisfactory appearance, a given
shape and surface is characteristic of sugar
cookies, a pleasant appearance in a break. The
absorbency of cookies was 186-194%.

Iokazarenu Chemical composition
From wheat flour 1st grade With a composite mixture

Proteins, g 8,93 9,75
Fats, g 12,26 16,48
Carbohydrates, g 70,06 65,73
Moisture, g 7,89 6,85
Ash, g 0,86 1,19
Minerals, mg | calcium 69+13,8 87,0+17,4

magnesium 21+4,2 38,0+7,6
Energyvalue, kcal 450 426

From the data of table 2 it is seen that

when making composite mixtures, the amount of
protein increases on average by 4.5%, fat by
17.2%, and also minerals: calcium by 13%,

magnesium by 40.4% compared with the control,
while carbohydrates by 4.33%, the energy value
of products is reduced by 24 kcal.
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In addition, due to the introduction of
composite mixtures, the amount of carbohydrates
in the product decreases and the energy value
decreases. Such a product is in demand in view
of the relevance of the problem of reducing the
calorie content of flour confectionery.

Conclusion

The use of composite mixtures can satisfy
the daily human need for vitamins and minerals.
The results obtained indicate the feasibility of
using flour from composite mixtures in the
production of flour confectionery. Due to the
essential amino acids, vitamin, microelements
and other wuseful substances contained in
chickpeas, oats, the obtained products can be
recommended for therapeutic and preventive
nutrition, which will expand the range of
functional confectionery products.
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MOJIOYHASA CBIBOPOTKA YJIYYIIAET KAYECTBO BE3I'VIIOTEHOBOI'O XJIEBA

N3 KPAXMAJIO-COPTOBOM CMECH
B.U. JJPOBOT, IO.C. COPOYHHCKAA, O 4. TECJIA

KueB, Ykpauna, HaunoHaibHbIi YHHBEPCUTET MUIIEBBIX TEXHOJIOI i
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Ilpusedenvt pesynbmamol UCcie006aHUI GAUAHUSL MOJIOYHOU CbI6OPOMKU KUCIO0U HA NOKA3A-
menu MmexHoI02UYECKOZ0 NPOUecca NPUZOMOGIEHUA MeCma U KAuecmeo 0e32niomen06020 xiueda u3
Kpaxmano-copzoeoii cmecu. YcmaHnoeieno, Ymo npu UCnoib306aHUU CbI6OPOMKU NOGBIULAECMCA KUC-
JIOMHOCHb Mecmogoll cucmemsl u xneba. B npouecce pepmenmayuu mecma ysenuuueaemes 2azo00-
pazosanue, umo ceuoemenvcmeyem 00 UHmeHcuguKkayuu npovyecca oporcenusn. B pesynomame noevi-
WieHUA KUCIOMHOCIU YYUUiaemcsa Hadyxanue 4acmuieKk MyKu copeo U, KaK c1e0Ccmeue, yiayuuaemcs
dopmoyoepircusarouian cnocoonocms mecma. Imo noomeepHcoOaemcs yeeiudenuem 00vbéma mecma u
20mogwix uzdenuit. Onmumanvnoi aenaemcsa 0o3uposka 10% monounoii celgopomku, umo obecneyu-
6aem no CPAGHEHUIO ¢ KOHMPOIAbHBIM 00PA3UOM Yeenuuenue y0envHo20 o0vem na 5% u nopucmocmu
Ha 3%. Xneod ooozawaemca denkamu u Opyzumu Qu3no102uiecku YeHHbIMU 6euieCmeam.

KiioueBble cioBa: 6e3riIi0TeHOBbIE H31eJIHs, KPaxXMajao0-cCOProBasi cMecb, MyKa COpro, Mo-
JIOYHAsI CHIBOPOTKA KHCJIasi, KAYeCTBO TECTa U XJeda.



