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The article discusses the rationale and selection of raw materials for the production of flour confectionery
in Kazakhstan. The main focus is on the popularity of cookies and gingerbread among consumers, due to
their availability and low cost. However, the authors emphasize that traditional flour confectionery products
are overloaded with carbohydrates and lack the content of micro- and macronutrients, vitamins and dietary
fiber that are important for the body.

The implementation of proposals to improve the nutritional value of these products consists in the
introduction of herbal additives into the formulation, which makes it possible to increase the content of
essential nutrients and improve the overall composition of the product. In particular, it is planned to use
legumes and oilseeds as the main raw materials, as well as powders of melons and fruit crops as fillers.
This will significantly increase the nutritional properties of cookies, as well as reduce their calorie content,
making the products more useful for consumers.

It is very important that Kazakhstan focuses on local raw materials and cultivated crops, which allows
not only to improve and increase the range of baked goods, but also is one of the factors supporting local
producers from an economic point of view. The authors of the article refer to the principles of food com
binatorics, which emphasize the importance of developing and implementing new recipes to improve the
characteristics of confectionery products.

It is very important that Kazakhstan focuses on local resources and grown crops, which can not only
improve the range of baked goods, but also support local producers. These studies show the importance
of integrating scientific approaches into traditional production processes, which in turn can contribute not
only to improving the quality of food, but also to strengthening food security in the country. To summarize,
we can say that the introduction of new technologies and the use of alternative raw materials is an important
step towards creating more nutritious and environmentally friendly flour products that can meet the needs
of the modern consumer.

Keywords: flour confectionery, grain and legume crops, zucchini, melon, apples, apricots, raspberries,
sea buckthorn, currants, dry powder

YHHAH KACAJIFAH KOH/IUTEPJIIK OHIM/IEP/II OHIIPYTE APHAJIFAH IINKI3ATTHI
HETT3/IEY KOHE TAHJIAY
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Makanazna Ka3zakcranaa yHHaH KacajfaH KOHAUTEPIIIK ©HIMIEP/l eHIipyre apHaJFaH IIMKI3aTThl TaH-
aay MaceJieci KapacTbipbliaabl. Herisri Hazap Ty ThIHYIIBLIAP apackiHa IEYEHbE MEH MPSHUKTIH TaHbIMAaJI-
AbUIbIFbIHA ayJapbuiFaH, OyJ1 oJlapIbiH KOJDKETIMIUIITT MEH ToMeH OarachiMeH TyCiHaipiieni. Anaiina, aB-
TOpJIAp AOCTYPJIi YHHAH XKacaJiFaH KOHIUTEPJIIK OHIMIEPIiH KoMipcyiapra Oail eKeHiH jKoHe ajlaM aF3achlHa
KQXEeTTI MUKPO- OHE MAKPO3JEMEHTTED, JOPYMEHIEP MEH TaraMIbIK, TAIIBIKTAPAbIH KETKUIIKCI3AIrH
aTamn eTen.
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IMMIIEBAA TEXHOJIOI' A

AtasiraH eHIMZIEP/iH TaFraM/IbIK KYHIbUIBIFBIH apTThIPY OOMBIHINA YCHIHBICTAP/bI ICKE achlpy peLenTy-
para eciMJIK TEKTi KOCTIAJAp/Ibl €HT13y apKbUIbI KYy3ere achlpblUIaibl, OYJI KaKeTTi 3aTTap/blH MeJIIepiH
apTTHIPYyFa XKoHE OHIMHIH XKaJITbl KYPaMbIH jKaKcapTyFa MyMKIHJIIK Oepei. ATarn allTKaH/1a, HeTi3ri MHUKi-
3aT peTiHJe AoOH[I-OyPIIAKTHI )KoHE MaIIbl JaKbUIIAP/IB, aJ1 TOJATHIPFBIII PeTiHAe OaKina JaKpUIIaphl MEeH
KEMiC-KUJIEK YHTAKTapblH KOJIIaHY YCbIHBUIA/Bl. By nedyeHbeHiH KOPEeKTIK KacUeTTepiH alTapJiblKTail
XKaKcapTyFa, COH/Iall-aK OHBIH KAJOPHSUIBIK KYPAaMbIH ©3repTyre MyMKIiHIIK Oepe/ii, HOTHXKeCiH/ie OHIMAep
TYTHIHYIIBUIAP YIIiH MaiAaIbIpaK, OOJaIbl.

Heri3ri ekniH yHHaH jkacaJiraH KOHAUTEPJIiK OHIMIep/i, dcipece KeHiHEeH TYThIHBUIATHIH OHIMAEpIi Oaii-
BITY OJIAPJIbIH Callachl MEH TaraM/IbIK KYHABUIBFBIH aPTThIPY YIIiH MaHbI3/bl (PaKTOp €KEeHiHe KOMBUIFaH.
Makasa aBTopiapsl TaFraMbIK KOMOMHATOPUKA KaFrkJajdapblHa CYyeHe OTHIPHII, KOHAUTEPIIIK OHIMICP/IiH
cUIaTTamajapblH KakcapTy YIIiH jkKaHa pelenTypajap/bl 93ipJey MEH eHri3y/AiH MaHbI3IbUIBIFBIH aTarl
KepceTe/i.

Kazakcranna KeprilikTi pecypcrap MeH ecipiIeTiH JakbUiapra OarapiiaHy eTe ©3eKTi, OyJ TeK HaH-
TOKAILl ®HIMJIEPiHiH aCCOPTUMEHTIH KaKcapTyFa FaHa eMec, COHbIMEH KaTap KeprulikTi eHIipylIiiepi
KOJIJIayFa Ja MYMKIHIIK Oepei. 3epTreyiiep ASCTYPJI OHIpiC MpolecTepiHe FhUIBIMKM TICUIACP/l EHTi-
3yJliH MaHbI3IbUIBIFBIH KOpceTe/li, OyJ1 ©3 Ke3eriHAe TaraM carachH apTTIPyMEH KaTap eJeri a3bK-TYJIiK
KayiICI3irH HbIFalTyFa J1a bIKnaJl eTe anajabl. KopeIThIHbUIAN Kelle, AKaHa TEXHOJIOTUsIap/bl EHII3Y KoHE
OanamaJtbl MIMKI3aTThl MailalaHy — Ka3ipri 3aMaHFbl TY THIHYIIBUIAPbIH KQKETTUIIKTEPiH KaHaFaTTaHAbIpa
aNaThiH JIopyMeHepre 0ail ’oHe SKOJIOTHSUIBIK Ta3a YH OHIMJEpiH jKacay >KOJBIHAAFbl MaHBI3Ibl Kagam
OOJIBIIT TAOBUIABL.

Tyiiin ce3aep: yHHaH KacajFaH KOHIUTEPIIiK OHIMIEP, IOHII JKoHEe ToHIi-Oy pIIaKThl JaKbULIAp, aCKa-
0ak, KayblH, aJiMa, ©piK, TAHKYpail, IILIPFaHaK, KapaKaT, KypFaK YHTaK.

OBOCHOBAHMUE 1 BbIBOP CHIPHA JIJIA IPOU3BOICTBA MYUYHBIX KOHJIUTEPCKUX
W3 IEJINH

AM. OmapauueBa , A.7K. Xacraesa, A.A. Bekrypranosa, A.M. Paxum:xkanoBa, 7K.T. boroaesa

Kazaxckuii ynueepcumem mexnonoeuu u 6usneca um. K. Kyaasicanosa, Acmana, Kazaxcman,
e-mail: aigul-omar@mail.ru

B cratbe paccMaTpuBaeTcss 000CHOBAaHUE U MOAOOP ChIPbs JAJIsl MPOU3BOJCTBA MYYHBIX KOHJUTEPCKUX
m3neuid B Kazaxcrane. OCHOBHOe BHUMaHUE YJEJISIETCs TOMYJISIPHOCTY T€YeHbsl U IPSTHUKOB CPEu T0-
TpeduTesel, 4To 00yCJIOBIEHO UX JOCTYITHOCTBIO M HEBBICOKOM CTOMMOCTBI0. OTHAKO aBTOPHI MOIYEPKU-
BAaIOT, YTO TPA/IUIIMOHHBIC MYYHbIE KOHAUTEPCKUE U3/IETIHS TIeperpyKeHbl YIJIeBOJaMU U HEIOCTATOUHBI 110
COJIePKAHUIO BAXXKHBIX JIJI1 OpraHU3Ma MUKPO- M MaKpO3JIEMEHTOB, BUTAMUHOB U MUILIEBBIX BOJOKOH.

Peanuzanus npenjiokeHuil o yjayyllleHUIO MUIIEBOM LIEHHOCTU JaHHbIX U3AEJIUIN 3aKJI0YaeTCsl B BBE-
JEHUU B pElenTypy N00aBOK PACTUTEILHOTO MPOUCXOXKISHUS, YTO TO3BOJSAET YBEJIMUYUTh COJEpKaHUE
HEOOXO/IMMBIX TOJIE3HBIX BEUIECTB M YJIyUIIUTh OOIIMI COCTaB MpOAyKTa. B yacTHOCTH, MpeamnonaraeTcs
UCIIOJb30BaTh 3€pHOOOOOBBIE ¥ MACJIMYHbIE KYJIbTYPHl B KAYECTBE OCHOBHOTO CHIPbS, & TAKXKe MOPOIIKH
©ax4eBbIX M TUIOJJOBO-ATOTHBIX KYJIbTYP B KAUECTBE HAMOJHUTENICH. DTO MO3BOJIUT 3HAYUTEIIHHO TIOBBICUTD
MUTaTeIbHbIE CBOMCTBA MEYEHbSI, a TAKkKE CHU3UTH €r0 KaJIOPUMHOCTD, Jiejasi TPOAYKTHI O0Jiee MOJIe3HBIMU
IJIs IOTpeOuTeNen.

OCHOBHO# aKIIEHT AeJiaeTcs Ha TOM, YTO 0OOralieHre MyYHbIX U3/IeJNi, 0COOEHHO TeX, KOTOpbIe MoTpeo-
JISIOTCS IIAPOKUMU CJIOSIMU HACEJICHHMS, SBJISETCA KJIIOUYEBBIM MOMEHTOM JUIS MOBBIIIEHUSI UX KayecTBa
Y TUIIEBOM IEHHOCTH. ABTOpPBI CTaThU CCHUIAIOTCS HA MPHWHIUIBI MUIIEBOW KOMOWMHATOPHKH, KOTOPBIE
MOIYEPKUBAIOT BAKHOCTh Pa3paOOTKU ¥ BHEAPEHUSI HOBBIX PEIIENTYP /IS YITyUIIeHHS XapaKTePUCTHK KOH-
JOUTEPCKUX U3IETHN.
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Becpma akryanbHO, uTO B KazaxcraHe OpUEHTUPYIOTCS Ha MECTHBIE CBIPbEBBIE PECYPCHI U BHIpAIlABae-
MBI€ KYJIbTYPBI, YTO ITO3BOJISET HE TOJIBKO YJIYUIIUTh U YBEJIMYUATh ACCOPTUMEHT BBIIIEYKH, HO U ABJISAETCS
OIHUM M3 (PaKTOPOB MOJJIEPKKMA MECTHBIX MPOU3BOJUTENEN C IKOHOMUYECKON TOUKM 3peHus. [laHHbie
WCCJIEIOBAHUS MIOKA3BIBAIOT BAXKHOCTh MHTEIPALIMM HAYYHBIX MOAXOJOB B TPAAULIMOHHBIE ITPOLIECCH MPO-
M3BOJICTBA, YTO B CBOIO OYepe/lb MOKET CIOCOOCTBOBATh HE TOJBKO MOBBIIICHUIO KAUeCTBA MUILM, HO U
YKPEIUICHUIO ITPOIOBOJILCTBEHHOW 0€30I1acHOCTH B cTpaHe. I10/1Bosl UTOT, MOKHO CKa3aTh, YTO BHEIPEHUE
HOBBIX TEXHOJIOTHA U MCTOJIb30BAHUEM aJIbTEPHATUBHOTO CHIPhsI — 3TO BaKHBIM IIar K CO3/IaHMIO Oosiee
MUTATETbHBIX U 9KOJIOTUIECKU YUCTHIX MYYHBIX TIPOJYKTOB, CIIOCOOHBIX YIOBJIETBOPUTH OTPEOHOCTHU CO-

BPEMEHHOI'O HOTpe6I/ITeJ'IH.

KiroueBblie cjI0Ba: My4yHble KOHIUTEPCKUE U3/IENNS, 36PHOBBIE U 3¢pHOOOOOBBIE KYJIBTYphl, KaOaukHy,
ObIHSA, 0JOKU, A0PUKOCH, MAJIMHA, 00JIeNNXa, CMOPOIMHA, CyXOi MOPOILIOK

Introduction. In Kazakhstan, the most popular
flour confectionery product for most consumers
is cookies and gingerbread. This is due to the
relatively low cost and, accordingly, availability to a
wide consumer audience. However, these products
are overloaded with carbohydrates, contain an
insufficient amount of micro- and macroelements,
vitamins and dietary fiber.

To increase the nutritional value, additives
containing essential nutrients are introduced into
the recipe of flour products. Plant-based raw
materials containing many important macro- and
micronutrients are best suited for this purpose.
These can be various fruit and berry and melon
crops. In this regard, it is advisable to continue
research in the field of developing technology for
the production of flour confectionery products.
Legumes and oilseeds will be used as the main raw
materials for the production of flour confectionery
products, and powders of melon and fruit and berry
crops grown in Kazakhstan will be used as fillers.

The wuse of non-traditional raw materials
allows changing the caloric content of cookies,
increases the content of dietary fiber, macro-
and microelements, vitamins and other minor
substances.

According to the principles of food combinatorics
[1-5], flour products of mass demand, those
products that are consumed by a large number
of different segments of the population, are
subject to enrichment. Much research has been
devoted to improving the quality of confectionery
products, increasing their nutritional and biological
value. Thus, in many countries, bakery and flour

confectionery products are modified by adding
dietary fiber, vitamins, and minerals to the
recipes of these products, using various cereals,
processed vegetable products, and oilseeds - sesame,
sunflower, etc. [2].

The use of melon and fruit and berry powder
in the processing of grain products is an optimal
solution for improving their nutritional qualities
with health benefits for consumers, and is
increasingly being used by processors in this area
[6, 7]. Along with increasing the nutritional value,
adding melon and fruit and berry crops to baking
dough improves the physical, chemical, sensory
and microbiological properties of finished products
[8, 9, 10]. Due to the richness of nutrients, the
consumption of functional products made from
melon and fruit and berry powders can prevent some
diseases [6, 11, 12]. Based on the above, it can be
noted that the problem of forming an assortment of
functional flour confectionery products cannot be
considered solved at present.

An analysis of scientific literature on this topic
shows that there are many studies on the use of plant
materials in the technology of flour confectionery
products. For example, in the work [13] it is
proposed to use biologically active substances and
dietary fibers isolated from fruit and vegetable
powders in the technology of flour confectionery
products for the purpose of enriching the products.

S.E. Kharkov, V.V. Gonchar, I.V. Roslyakov
developed technologies for brewed gingerbread
products using non-traditional raw materials, such
as flour from powdered melon seeds, which helps
improve the organoleptic and physicochemical
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properties of finished products [14].

Scientists from the Kuban State Technological
University have proven the value of processed
melon crops — watermelons and pumpkins — as
functional ingredients through their research. They
have developed a food additive based on watermelon
pomace and its seeds, which has membrane-
protective, antitoxic and radioprotective properties.
The use of this additive in bakery products is
facilitated by the fact that this food additive is highly
soluble in water. This ability appears as a result
of processing the raw materials in a rotary roller
disintegrator [15].

Pumpkin processing products are widely used
in the technology of bread, bakery and flour
confectionery. Pumpkin pomace, seeds, and
fermented pumpkin pulp are used as enriching
ingredients [16-19]. The use of pumpkin in the
technology of bread products is also the subject
of the works of I.B. Isabaev. He developed a
method for producing rusks with pumpkin puree
additives. The finished products had not only good
organoleptic properties, but also an optimal calcium
and magnesium ratio [19].

Thus, the use of dry powders based on melons
and fruit crops as ingredients that increase the
nutritional value of flour confectionery products
is due to the fact that they are harmless additives
of natural origin and, based on the results of the
literature review, flour products will be developed
using non-traditional raw materials.

Materials and methods. The objects of the study
are:

- grain and leguminous crops such as rice, oats,
buckwheat, barley, corn, chickpeas, lentils;

- melons - pumpkin, squash, melon;
- fruit crops - apples, apricots;
- berries - raspberries, sea buckthorn, currants.

During the research, traditional methods of
assessing the quality of plant materials were used.

GOST 7975-2013 Fresh edible pumpkin.
Specifications; GOST 7178-2015 Fresh melons.
Specifications; GOST 31822-2012 Fresh
Courgettes sold in retail. Specifications; GOST

34314-2017 Fresh apples sold in retail
Specifications; GOST 27572 - 2017 Fresh apples
for industrial processing. Specifications; GOST
32787-2014 Fresh apricots. Specifications; GOST
33915-2016 Fresh raspberries and blackberries.
Specifications; GOST 6829-2015 Fresh black
currants. Specifications; GOST 33954-2016 Fresh
red and white currants; GOST R 59661-2021
Fresh sea buckthorn. Technical conditions; TR
CU 021/2011 Technical regulations of the
Customs Union ”On the safety of food products”;
GOST 13586.3-2015 Grain. Acceptance rules and
sampling methods.

Results and discussion. According to the data of
the conducted literature review, at the present stage,
raw materials of plant origin play an important role
in the creation of food products. From this position,
grain and leguminous crops are a promising crop in
the Republic of Kazakhstan.

From the main growing regions of grain
(wheat, barley, oats, buckwheat, corn, rice) and
legumes (chickpeas, lentils) crops, the following
species and varieties were selected based on their
technological characteristics for the production of
flour confectionery:

- barley varieties ”Sabir” (Akmola region), ”Arpa
elite” (Almaty region);

- buckwheat varieties “Saulyk” (Almaty region),
“Batyr” (Akmola region);

- lentil varieties "Stepnaya” (Almaty region), "L-4
400” (Kostanay region);

- chickpea variety "Ersultan” (Almaty region);

- corn variety "Dobrynya” (Almaty region);

- rice varieties “Syr Syluy”, “Aikerim” and
“Marzhan” (Kyzylorda region);

- oats varieties “Duman” and “Bitik” (Akmola
region); "Arman” (Kostanay region).

The chemical composition of the selected
varieties was analyzed. The results of the analysis
are summarized in Table 1.

The analysis of the presented table — 1 shows
that domestic varieties of grain and leguminous
crops have a high content of mass fraction of
protein. Studies of grain crop samples show that
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the maximum value of mass fraction of protein
corresponded to the grain of buckwheat of the

variety “Saulyk” (Almaty region) and amounted to
12.5%,

Table 1 - Results of the chemical analysis of the selected grain and leguminous crops

No Name/variety Humidity, | Protein, | Fat,%| Fiber,% Starch Ash
% % content,% | content,%
Lentils
”Stepnaya” (Almaty region) 5,7 27,8 2,6 3,6 472 2,6
2 | ”L-4 400” (Kostanay region) 6 27,8 2.4 3,2 46,8 2.4
Chickpeas
3 “Ersultan” (Almaty region) 5,3 24,6 5.8 5 38.5 0,9
Corn
4 | "Dobrynya” (Almaty region) 6.4 7,7 1,3 1,7 64,4 1,36
Barley
”Arpa elite” (Almaty region) 6,8 10,2 3,5 9,4 51,9 3,2
6 ”Sabir” (Akmola region) 6 10 2,3 8,9 51,8 2,2
Buckwheat
7 ”Saulyk™ (Almaty region) 9,5 12,5 3,3 9,1 47,9 1,8
“Batyr” (Akmola region) 9 10,8 3 9 48,7 2
Rice
9 “Syr Syluy” (Kyzylorda 9,7 7,96 1,2 2,8 68,3 0,41
region);
10 “Aikerim” (Kyzylorda 10,5 6,62 1,79 2,5 70,1 0,45
region)
11 “Marzhan” (Kyzylorda 11,5 7.4 1,93 2,7 69,4 0,48
region)
Oats
12| “Duman” (Akmola region) 10,2 12,77 1,8 9,2 57,5 2,54
13| ”Arman” (Kostanay region) 10 12,5 3,2 9.3 55,4 2,45
14 “Bitik” (Akmola region) 9,8 11,3 3,6 9,8 56,2 2,58

The analysis showed a high starch content in the
selected batches of lentils - up to 47.2% for the
”Almatinskaya” variety. High starch content was
found in: corn of the "Dobrynya” variety (Almaty
region) (64.4%), and barley of the ”Arpa Elite”
variety (up to 51.9%), the minimum value was noted
in the sample of buckwheat grain of the ”Saulyk”

variety (Almaty region) (47.9%).

Table 1 shows that the carbohydrate content in the
studied samples varies in the range of 70-76%. The
highest carbohydrate content was found in the grain
of rice of the "Marzhan” variety. It is known that the
quantitative content of carbohydrates in rice grain
depends not only on genetic traits, but also on many
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external factors and growing conditions (chemical
composition of the soil, its acidity and humidity).
Dietary fiber, poorly absorbed by the human body,
accelerates intestinal peristalsis, normalizes lipid
and carbohydrate metabolism in the body, and
promotes the elimination of heavy metals. The high
nutritional value of rice is provided by the protein
composition of rice varieties. Analysis of protein in
the grain of selected rice varieties showed that the
”Syr syluy” variety has higher rates (7.96%), and the
”Aikerim” variety has a mass fraction of protein of
6.62%.

The analysis of Table 1 allows us to state that
in the studied samples of oat grains of the Duman
variety, the mass fraction of carbohydrates is 2.8%;
1.54% higher than in the Bitik and Arman varieties.

As we know, carbohydrates are the main source of
energy for physical and mental activity. In addition,
carbohydrates are necessary for uninterrupted cell
division, muscle strengthening and normalization of
growth dynamics [20]. In terms of protein content,
the Duman variety also leads, in comparison with
other studied varieties, the mass fraction of protein
is higher by 1.47%; 0.27%, respectively. And in
terms of fat content, the Bitik variety leads.

The results of the research made it possible
to identify varieties of grain and leguminous
crops with the highest nutritional value, which
can serve as the main raw material in the
development of technologies for the production of
flour confectionery products.

Table 2 - Comparative analysis of the quality of melons and gourds with the requirements of regulatory

documents
Pumpkin Melon Courgettes
according| sample | according| sample | according| sample
Ne|  Name of raw material to GOST | under | to GOST | under | to GOST | under
7975- study 7178- study 31822- study
2013 2015 2012

1|2 3 4 5 7

1 | Mass fraction of fruits (in 10 10 5 3
case of calibration) that
do not meet -calibration
requirements, %, no more
than

2 | Mass fraction of bruised not not not not not not
and mechanically damaged | allowed found allowed found allowed found
fruits, %. no more than

3 | Mass fraction of foreign not not not not not not
impurities  (twigs, stalks, | allowed found allowed found allowed found
leaves). %, no more than

4 | The presence of rotten, not not not not not not
withered, moldy and dry | allowed found allowed found allowed found
fruits

5 | Presence of agricultural not not not not not not
pests and their waste | allowed found allowed found allowed found
products
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The ideological principle of the functional
products being developed is the absence of
preservatives, dyes, flavors and other artificial food
additives. The main ingredients of the products
are melons, fruits, berries (powders) dried using
a special innovative technology, as well as various
food components that allow varying the taste, aroma
and functional properties of the products.

Dried crushed melons, fruits and berries contain
dietary fiber, pectin and cellulose, which have
prebiotic properties.

Next, a comparative analysis of the quality of
the studied samples of melons (pumpkin, melon,
squash) and fruit and berry (apples, apricots,

raspberries, currants and sea buckthorn) crops was
carried out with the requirements of regulatory
documents presented in Table 2.

The studies showed that all the analyzed
samples were in a healthy condition, the mass
fraction of fruits was dented and mechanically
damaged, foreign impurities; rotten, withered,
moldy and dry fruits were not found in the studied
samples. The conducted studies showed that the
analyzed samples of melons and gourds meet the
requirements of regulatory documents, have high
technological properties, which can subsequently
ensure the maximum output of products during their
processing.

Table 3 - Comparative analysis of the quality of fruit and berry crops with the requirements of

regulatory documents

Apple Apricot Raspberry Currant Sea buckthorn
accord| sampleg accord| sample accord| sample accord| sample accord| sample
ing | under | ing |under | ing | under | ing | under | ing | under
No Name of raw to study to study to study to study to study
| material GOST GOST GOST GOST GOST
275721 327874 33915+ 33954+ R
2017 2014 2016 2016 59661+
2021
1 2 5 6 7 8 9 10 11 12
1 | Fruit size 10 12 - - - - - -
by largest
transverse
diameter, cm,
not less than
2 | Mass  fraction - - - - 5 3 5 2 - -
of berries
that do not
correspond  to
the commercial
grade, but
correspond to a
lower grade, %,
no more than
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3| Mass fraction - - - - - - - 2 1
of fruits that
have not reached
removable
maturity and
color. %, not
more than

4 | Mass fraction | not not not not - - - - 5 3
of bruised and | allow | found | allow | found
mechanically ed ed
damaged fruits,
% . no more than

5| Mass fraction | not not not not 0,3 0,1 0,3 0,2 1 0,5
of foreign | allow | found | allow | found
impurities ed ed
(twigs,  stalks,
leaves). %, no
more than

6 | The presence of | not not not not not not not not not not
rotten, withered, | allow | found | allow | found | allow | found | allow | found | allow | found
moldy and dry | ed ed ed ed ed
fruits

7 | Presence of not not not not not not not not not not
agricultural allow | found | allow | found | allow | found | allow | found | allow | found
pests and their | ed ed ed ed ed
waste products

The studies showed (Table 3) that the samples
were in a healthy condition. The presence of
agricultural pests and their waste products were not
detected in the studied samples. The mass fraction
of berries that did not correspond to the commercial
grade was within the norm. The studies showed that
the analyzed samples of fruit and berry crops meet
the requirements of regulatory documents.

Analysis of tables 2 and 3 allows us to state that
the studied samples of melons and fruit and berry
crops comply with the requirements of regulatory
documentation and can be used for research and
production of dry powders.

Thus, dry powders from melons and fruit and
berry crops can become an excellent basis for
developing technologies for the production of flour
confectionery products due to their beneficial

properties and ability to improve the texture and
nutritional value of the final product.

Conclusions. Based on the conducted research, it
can be concluded that the development of functional
flour confectionery products using non-traditional
raw materials, such as legumes, melon and fruit
and berry powders, is promising. Such products
will have increased nutritional value, improved
organoleptic properties and can help prevent various
diseases due to the content of natural antioxidants
and biologically active substances. The obtained
results open up prospects for further research
in the field of developing technologies for the
production of flour confectionery products using
non-traditional raw materials. This will expand the
range of functional products enriched with natural
antioxidants and biologically active substances,
which is especially important in the context of the
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