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Currently, pectin substances and their compounds are often used in cooking as an anionic surfactant. In the
technology of food preparation, such properties of pectin substances as swelling, thickening, gel-forming, crystal-
forming, water-absorbing ability, and emulsifying ability are of great importance. Like any gel-forming fiber, pectin
helps remove heavy metals from the body such as lead, mercury, cadmium, etc. MCP may be better suited for these
purposes, as it has been used in four clinical studies of heavy metal detoxification. Considering the accumulation of
radioactive elements, heavy metal salts and pesticides in the environment and the human body, Jerusalem artichoke,
which is rich in pectin substances, carotene and dietary fiber, is of particular interest. It is also economically
beneficial as it is a domestic raw material. The goal of scientific research is to obtain a new type of functional bread
with the addition of vegetable pectin. In this article, it was determined that the addition of pectin to dough has an
effect on biochemical, colloidal, as well as microbiological processes. It also affects the physicochemical and
rheological properties and reduces the content of contaminants. The work investigated that when pectin substances
are added to the dough, its initial acidity increases. Acidity varied 2.2-2.4. It was also noted that in the test sample the
fermentation process was more active; the activity of the fermentation process was associated with the addition of
sugar along with pectin. As a result of this work, in order to improve the quality of bread and extend shelf life, pectin
from raw materials of plant origin was added, the properties of bread samples with Jerusalem artichoke pectin with
high performance were studied, and their organoleptic, physicochemical and safety indicators were studied. It was
revealed that pectin reduces the content of some toxic elements by up to 100%. Practical significance: the conducted
studies showed that the obtained samples of functional bread can be recommended for introduction into production
to expand the range of bakery products.

Keywords: pectin, modified citrus pectin (MCP), complexation, heavy metal salts, Jerusalem
artichoke, properties of pectin, bread.
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OCIMJAIKTEKTI INUKI3ATTAH AJIBIHFAH IEKTUHAIK 3ATTAP/IbIH
K9HE OJIAPIbI HAH OHAIPICIHJAE KOJIJAHY KAYIHICI3AII'TH 3EPTTEY
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2A. TEMIPEEKKDI3bI, *3.T. COPCEHBFAEBA

(* «AnmaTel TexHOIOTHAIBIK yHUBepeuTeT» AK, Kaszakceran, 050012, Anmarsl K., Tose 61 kem. 100,
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Kaszipzi ke30e nekmunoi 3ammap d3coHe OHbIH KOCHLIbICIAPbLI AHUOHObIK, OemmiK akmuemi 3am peminoe
Kobinece nicipy ke3inde naindananvliadvl. OHIMOI OaiibiHOAY MEXHONOUACHIHOA NEKMUHOIK 3ammapovly iciny,
mMymgKwipaany, 2eab my3ziwimiK, Kpucmain my3seiwimik, cyovl CIiHipZiuimik Kabinemmepin, coHOail akK
IMYIb2AMOPALIK, Kadiiemmepi mapizoi Kacuemmepin apmmulpy ome mManvi30vl. Ke3 kenzen 2env myszemin manuvik
CUAKMbl, NEKMUH O0€HEeO0eH KOP2ACbIH, CbIHAN, KAOMUI MHCOHE M.0. CUAKMbL ayblp Memanoapovl uwibl2apyaa
komexkmecedi. MIII ocei maxkcamma  Jicuipek  KOn0aHwuliadvl, OUMKEHI 01  ayblp mMemanoapovl
0emOKCUKAUUATAYObIH, MOPM KIUHUKAIBIK 3epmmeynepinde Koaoauvlizan. Kopwazan opmaoagvl paduoaxmuemi
Inemenmmepoit, A0AMHbBIH A23ACHIHOA AYLIP MEMA MY30apbl HCIHE NECIUUUOMEPOIH HCUHATIBIN KATIYbIH ecKepe
OMubIPLIN, KYpamvl REKMUHOI 3ammap, Kapomun MeH mazamovlK maiblKmapea 0ai monunamoyp enimine epekuie
KbI3o12yunliislK, mysin omolp. Conoail axK, 01 omaHOblK OHIM 0012aHOLIKMAH IKOHOMUKANBLIK muimoi. bepinzen
MaKanaoa Kamvlp KYPAMbIHA KEpeaK NeKMUHOIK 3ammul KOCy OUOXUMUATLIK, KOAIOUOMBbl, COHbIMEH Kamap
MUKPOOUON02UANBIK yplicmepze acep depemini anvikmanovl. Convimen Kamap, u3uKa-XumMusiblK, peoaioZusiblK
Kacuemmepine acep emin, KOHMAMUHAHMMAapP Mouiepin momenoemeoi. Kamuvlp Kypamvina nekmunoi 3ammap
enzizeenoe, OHbIH 0ACMAnKbl KblUKBLIOBLIbIZbL HCOAPLLAAUmMbIHbL 3epmmendi. Koiuukpinovik 2,2-2,5 apanvizvinoa
032epoi. Cuinak, ynzicinoe2i awvimy ypoici anaypivim 0encendi 0Oonamvinbl 0auKandvl, ypoic Oencenoinizi
neKkmunoi 3amnen Kamap Kanmmyl KOCYMeH Oailianvicmsl 0Oonamvinbl anvikmanowvl. bepincen ncymvic
Hamudcecin0e HAHHBIH CANACHIH HCAKCAPMY JHCOHE CAKMAYy Mep3imMin y3apmy MakKcamovlHOa OcCimOiK meKmec
WUKI3AMmMan anvlH2an Kyp2aK NEeKmumn KOCbliobl, HCO2apbl OHIMOILIIKNEeH MORUHAMOYpD neKmuni 0ap Hau
yazinepiniy Kacuemmepi 3epmmenoi, 0napovly OpP2AHOIENMUKANBIK, (UIUKA-XUMUATBLIK JHCIHE Kayincizoik
Kepcemkimumepi 3epmmendi. Kexenezen yvimmut rnemenmmepoiy, Kypamvin 100% - 2a Oeiiin memendemeoi.
IIpakmukanovlk Mamnbi30blAbIebl: MHCYPIi3iicen 3epmmeynep HAH OHIMOEPIHIH AcCOpMUMEHMIN KeHelimy yulin
ANbIHEAH YHKYUOHAIObl MAKCAMMAZbl HAH YA2I1epin OHOIpicKe enzizyze YChlHy2a 001amblHbIH Kopcemmi.

Herisri ce3aep: nekruH, Mmoadukanussianrad uutTpycrbl nekrun (MIII), TonmuamOyp, aeTok-
CHKALNA, KOMILIEKC TY3YllIi, aybIp MeTaJap TY3Aaphl, NeKTHHHIH KacheTi, HaH.
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B nacmoawee epemsa nexkmumnosvie eeuwjecmea u UX COCOUHEHUSA YACHMO UCHONL3YIONM 6 RULLEBON
npomvluiiennocmu 6 Kauecmee anuonnoz2o I1IAB. B mexnonozuu npuzomoenenus npooyKkmoe 60avuioe 3Hauenue
umelom maxkue Cceolucmea NEeKMUHOGLIX eeujecmes, KaK Hadyxaemocms, 3azycmesaunue, 2eneodpaszyrouias,
Kpucmannooopasyouas, 6000n0210mMumeabHas CnoCOOHOCmb, a makice myavcupyrouias cnocoonocms. Kax u
a100as 2eneodpasyowan Kiemuamid, NeKMUH ROMO2aent 8bl6eCHU U3 OP2AHUZMA MAKUe MACe1ble MEMA/lbl, KAK
ceuney, pmymo, KaOmMuii u m. 0. /[na 0anuwvix yenei moircem jayuuie nooxooums MI[II, mak kax e2o ucnonv3oeanu
6 uemvlpex KIUHUUECKUX UCCIE006AHUAX OCMOKCUKAUUU OM MAMNCETbIX MEmallos. Yuumovleas HaKonienue
PAOUOAKMUBHBIX INNEMEHMO08, CONEI MANCENAbIX MEMANI08 U NECMUUUO08 8 OKpYyycaroujeil cpede u opzaHume
yenoeexka, 0cooOvlii UHmMepec npeocmasiaen MORUHAMOYD, KOMOPLI 00zam HEKMUHOBLIMU BeUleCBAMU,
KApoOmuHoMm u nuuiesblmu 80710KHAMU. OH MAKIHCe IKOHOMUUECKU 6bI200EH, MAK KAK AGNACMCA OMe4eCHEeHHbIM
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coipvem. B oannoii cmamve ompasiceno, umo 0obdagnenue cyxozo neKmMuUHA 6 mMecmo OKa3vieaem 6IAUAHUE HA
OuoxumuuecKkue, KOI0UOHbLIE, A MAKIHCE MUKPOOUONoZuyeckue npoyeccol. Takce enaem nHa @usuko-xumuueckue,
peoniozuiecKue ceolucmea u CHudcaem cooepiycanue KoHmamunaumos. Hccenedosano, umo npu 0obasénenuu 6
mecmo cyxux neKmuHOoGbIX eU{ECH8 NOGLIAEHICA €20 UCX00Has KuciomHuocms. Kucnomnocms sapvuposana 2,2-
2,5. Takyce ommeueno, umo 6 onvimHOM 00pasye npoyecc Opoycenus npomexan 6onee aKmueHo. AKmueHocms
npoyecca 0poxyceHusa céazana c¢ 0obasnenuem caxapa eémecme ¢ nekmunom. B pesynomame oannoii pabomur c
Uenvlo NoévlUeHUa Kauecmea Xieba u RnPOoONeHUA CPOKO8 XPAHEHUA Obll 000a6neH HeKMUH U3 CblpbA
PACmuUmMenbHo20 NPOUCXOHCOEHUA, DbLIU U3YUEeHbl CEOIICHEA 00PA3U08 X1eba ¢ NeKMUHOM U3 MORUHAMOYpA C
8bICOKUMU NOKA3AMENAMU U UX OP2AHOJIenmuyiecKue, Yu3uKo-xumuuecKkue noKazamenau, d maxyice noKazameiu
oe3onacnocmu. Ilokazano, umo noucxooum cHUMCEHUE COOEPHCAHUA HEKOMOPHLIX MOKCUUHBIX IJIEMEHMOE 00
100%. IIpakmuueckasa 3nauumocms: Iloxkazano, umo npoucxooum npoeedeHHble UCCAE008AHUA NOKA3ANU, YHIO
noyiyuennvle o006pasyvl Xxneoda (QYHKUUOHATNLHOZO0 HAZHAYEHUA MO2YM Oblmb PEKOMEHO08AHbI K G6HEOPeHUl0 6
npPoOU3600CME0 013 PACUIUPEHUS ACCOPMUMEHMA XNEHO0OYIOUHBIX U30eTIUIL.

KiawoueBble cjoBa: mNeKTUH, MOAU(PUUMPOBAHHBLIM  HUTPycoBbld mexkTuH (MIII),
KOMILIEKCOOpa3oBaHue, COJIM TSKeJbIX METALI0B, TOMMHAMOYP, CBOIMCTBA MEKTHUHA, X.J1€0.

Introduction Starch is distinguished by its capacity to retain
The use of pectin substances in food pro- water during the preparation of dough and to bind
duction is widespread. Pectin substances etherified water during baking.
with high methoxyl groups are mostly (about 80%) The value of bread is not only characterized
used in confectionery production. To create a by its energy value [3]. Bread products provide
marmalade mass, the properties of pectin substances complete proteins needed by the human body.
are utilized in the production of pastilla, marmalade Protein is a macronutrient that cannot be replaced
confectionery products, jellies, and sweets with by other nutrients. The exogenous amino acids
fruits. Pectin substances compensate for the "lack of that enter the body are utilized to synthesize the
natural pectins" in these products. [1]. proteins that are necessary for the human body.
The utilization of pectin substances in the pro- Furthermore, it performs several essential
duction of various jelly confectionery products spans functions. For instance, proteins perform the
a range of 8 kilograms to 26 kilograms for citrus functions of energy transfer and energy
pectin, while the utilization of beet pectin reaches a regulation. Proteins are not stored in the human
maximum of one ton for the finished product. body; therefore, they must be consumed daily. If
Nowadays, many other ingredients are the protein intake is below the requisite amount,
added to bread and pastry products to improve the vitamins and minerals essential for metabolic
their nutritional value. Mineral artificial chemical processes will be insufficient.
compounds are used to increase the nutritional Currently, pectin substances and their
value of bread and bakery products. compounds are often used in cooking as an
The value of bread and confectionery anionic surfactant. In the technology of product
products is determined by the value of nutrients preparation, properties of pectin substances such
needed by the human body. These include protein, as swelling, thickening, gel-forming, crystal-
amino acids, vitamins, minerals, calories, and the forming, and water-absorbing abilities, as well as
training ability of the human body. In addition, the emulsifying abilities are very important.
nutritional value of bread can be affected by the Given the accumulation of radioactive
following indicators: quality, taste, smell, and elements in the environment, as well as heavy
appearance [2]. metal salts and pesticides in the human body, a
In many countries, the norm of bread cost-effective product made from topinambur
consumption ranges from 150 to 500 grams per (Helianthus tuberosus) is of particular interest due
capita. Furthermore, bread is a staple food in to its richness in pectin substances, carotene, and
numerous nations. Let us examine the nutritional dietary fiber. The World Health Organization
value of bread in greater detail. (WHO) has recognized pectin substances as
Bread contains approximately 45% carbon. toxicologically safe and has recommended them
The carbon content of bread is primarily derived as beneficial for human health. [4].
from starch. Starch is a complex sugar Among the non-traditional types of plants,
(polysaccharide) that contains numerous simple topinambur is one of the most effective plants for
sugars. It is subsequently broken down into simple domestic use. The revival of interest in this plant
sugars through the action of amylolytic enzymes. is associated with the emergence of new aspects
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of its use, including as the main raw material for
pectin production.

The purpose of this work is to utilize dry pec-
tin substances derived from vegetable raw materials
in the preparation of bread products. This involves
developing the technology for incorporating these
substances and studying the nutritional value and
safety of the resulting bread products.

Materials and research methods

In the research work, the goal was to
enhance the physicochemical and rheological
properties of bread products while improving
safety indicators by adding vegetable pectin
substances. These substances, derived from
topinambur, were used to create new functional
bread products. The change in the rheological
properties of the dough was measured using the
Alveolab  instrument, depending on the
composition of the pectin substance. The
assessment of physicochemical indicators of the
samples was conducted according to GOST
21094-75 and GOST 5670-96 standards, while
safety indicators were evaluated per the
requirements of KO TR 021/2011 [5].

Literature review

The addition of pectin to the dough has
been demonstrated to exert an effect on a number
of biochemical, colloidal, and microbiological
processes. It was demonstrated that the addition of
pectin substances to the dough results in an
increase in its initial acidity. It was observed that
the fermentation process in the test sample was
more active than in the control sample. It was
demonstrated that the fermentation process is
dependent on the addition of sugar in conjunction
with pectin. Additionally, the study examined
whether the quantity of pectin in the finished
bread product differed from the initial amount
incorporated into the dough composition. This
indicates the separation of biopolymers during
dough fermentation. It can be assumed that this is
carried out by the formation of monosaccharides,
which affect the activity of the fermentation
process [6,7].

With an increase in the amount of pectin
substance, there is a noticeable decrease in the
final volume of the bread product and a decline in
its quality indicators. This phenomenon is
attributed to the pectin's water-absorbing capacity,
which consequently affects the moisture content
of the dough and the overall quality of the bread
[8, 9]. It is essential to consider this factor when
incorporating pectin into bread recipes.

The impact of pectin esterification on the
quality indicators of wheat flour-based bread has
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been determined. It was noted that the highest
quality bread is achieved when pectin substances
are added in minimal quantities.

The improvement in the quality indicators
of bread with the introduction of a lower amount
of pectin substance is attributed to the prevalence
of free carboxyl groups within its molecule,
compared to higher amounts of pectin substance.
These groups exhibit high reactivity and actively
engage with diol test samples, forming numerous
compounds that influence the properties and
quality attributes of bread. Consequently, when
formulating the final product, both high- and low-
dose pectin substances derived from apples can be
utilized. However, unlike confectionery products,
employing a low-dose pectin substance proves to
be more effective in bread production [10,11].

It has been shown that the change in the
preservation of structural and mechanical
properties of crumbs containing pectin in an
amount of 0.05-1.0% occurs 1.04-1.9 times slower
than in bread without pectin [12].

The incorporation of high-dose and low-
dose pectin substances derived from apples has
been demonstrated to enhance the quality of gin-
gerbread. Gingerbread containing 0.1% low pectin
substances of apple origin has been identified as
the optimal product in terms of quality.

Fruit yogurt preparations utilize modest
guantities of pectin to achieve a soft, semi-thixot-
ropic jelly-like consistency. This consistency is
adequate to facilitate even distribution of the fruit
while allowing its free integration into yogurt.
Enhancing the texture of yogurt can be achieved
by incorporating a small amount of methoxylated
pectin. It's worth noting that low-methoxylated
pectin does not impede the syneresis process [13].

The highly methoxylated pectic substance
is used as a stabilizer for fat emulsions and fruit
suspensions in concentrated fruit drinks.

The ability of highly methoxylated pectin
substances to change the consistency (viscosity)
of a product is used in recombined drinks to
restore a new drinking product. Pectin is also used
to give instant fruit drinks a natural consistency.
Many types of jellies, mousses, and gel-like
products are made based on pectin substances.

During the analysis of literary sources, it
was discovered that there is limited availability of
development methods and formulations utilizing
pectin substances derived from plant sources such
as pumpkin and carrots, as well as products
containing these substances like carrot, beet, and
pumpkin powder [14, 15].
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The diverse functional properties of pectin
substances, including their role in stabilizing the
consistency of food systems and their ability to
form complex complexes, render them invaluable
biopolymers in various applications. While pectin
substances may not always be effective
universally, they can be employed as food
additives to enhance the structural properties of
foods. Additionally, as previously mentioned, they
can serve as valuable therapeutic agents for skin-
related applications.

Table 1. The chemical composition of topinambur

Results and discussion

The object of the study is a bread product
with the pectin substance of topinambur from
vegetable raw materials. According to local and
foreign experts, since topinambur is a domestic
product for the food industry, it is one of the
available types of raw materials. topinambur
tubers are rich in carbohydrates, primarily inulin
and pectins. The chemical composition of
topinambur is given in Table 1.

Contents Amounts
Early ripening species | Late ripening species
Moisture content, % 75,90 72,80
Mass fraction of dry matter, %, 24,10 27,19
including:
proteins 2,63 2,65
ash 2,01 2,42
carbohydrates, including:

inulin 8,35 10,11
monosaccharides 6,28 6,51
pectin 1,08 1,28
hemicellulose 1,01 1,21
cellulose 2,74 3,01

Table 2 shows the characteristics of the dry topinambur pectin we obtained.

Table 2. Analytical characteristics of topinambur pectin

Contents Topinambur pectin
Moisture content, % 8,0
Number of carboxyl groups, %
- free 5,0
- methoxylated 8,39
Degree of methoxylation 37,43
Ability to form a complex, mg 370+ 10
Pb?*/g
Group composition:
- methoxy 6,48
- acetylated 0,51

From the data presented in Table 2, it is
evident that topinambur pectin contains 5.0% free
carboxyl groups, 8.39% methoxylated carboxyl
groups, and 6.48% methoxy components. The
complexation capacity of Jerusalem artichoke
pectin was found to be 370 mg Pb2+/g, indicating
its high detoxification properties and ability to
bind and remove harmful substances, including
heavy metal ions, radionuclides, and pesticides.

In this regard, the use of topinambur pectin
in the baking industry contributes to the reduction
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of environmental problems and the removal of
heavy metals in the human organism.

The change in the rheological properties of
the dough depending on the topinambur pectin
content is presented in Table 3, where grade 1
flour was employed as a control (without added
pectin). Consequently, with an escalation in pectin
content to 0.5%, all dough parameters exhibit
enhancement. However, beyond 0.6%, the flour's
strength diminishes, and at 0.75% pectin content,
the dough's rheological properties deteriorate
sharply: elasticity increases significantly while
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extensibility sharply declines. This underscores
the potential recommendation to enhance the
quality of flour composition.

With the increase of added pectin, the
amount of gluten decreases, which affects the
rheological properties of the dough (Table 3).
With an increase in pectin content from 0.5% and
above, the water absorption capacity, which
affects the yield of bread, increases.

Laboratory baking with topinambur pectin
from 0.25 to 1.0% was carried out using type 1
flour with a moisture content of 13.6%, gluten
deformation index = 73, and the number of
collapses was 456. The moisture content of
topinambur pectin was 8%. The water in the
dough was added depending on the measured
average moisture content of the raw material.
Cooking was carried out in a MIWE-GR rotary
oven at a temperature of 220-2300 C.

Table 3. Changes in the rheological properties of the dough depending on the composition of the pectin substance

obtained from topinambur in the alveolab device

Indicators Control Pectin content, %
0,25 0,5 0,6 0,75 1,0
P - resistance to deformation 125 131 148 149 167 165
L - extensibility 70 70 61 57 37 41
W - dough strength 315 321 345 299 274 329
Water absorption property 5 5 6 7 7 7
Gluten 7 7 6 5 5 4

The composition of the investigated bread
containing pectin substance is detailed in Table 4.

The ratio of components is given by weight of
flour.

Table 4. Recipe and quality indicators of bread containing pectin

impact of adding topinambur dry pectin substance
in varying amounts (0.25-1.0%) to bread
composition on bread porosity compared to the
control sample was determined. Effective porosity
was achieved at a pectin substance concentration
of 0.5%, resulting in a porosity of 78% (Table 4).
However, adding pectin to bread in larger
guantities led to deteriorated organoleptic
characteristics. The soft part of the bread
darkened, exhibiting a dense rather than loose
consistency, and porosity decreased by 6%
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Raw materials Control Pectin composition, %

0,25| 05 06 | 0,75 0,8 1,0
Flour, g 500 500 | 500 | 500 | 500 500 500
Topinambur pectin, g - 125 25 30 | 3,75 4,0 5,0
Salt, g 75 75 75 75 7,5 75 75

Sugar, g - 3 3 3 3 3 3

Yeast, g 6 6 6 6 6 6 6
Water, g 316,0 318 326 328 331 333 339

Bread indicators
Crumb moisture, % 43,0 440 | 445 | 445 | 456 46,0 46,5
Volume, smslg 2,2 2,3 2,4 2,3 2,3 2,1 2,1
Crumb acidity, degree 2,0 2,1 2,3 2,5 2,7 2,7 3,0
Porosity, % 73 75 78 77 75 75 72
Based on the conducted research, the compared to the effective amount (0.5% pectin).

Furthermore, an increase in pectin content
resulted in higher moisture content in the soft part
of the bread, rising from 44.0% to 46.5% when
0.25% pectin was added, and increased bread
dough acidity from 2.1 to 3.0, indicating elevated
acidity due to the pectin substance. Additionally,
the bread volume increased with a specific
amount of added pectin substance, peaking at
0.5% concentration, yielding 2.4 cm3/g, before
beginning to decrease (Table 4).
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The addition of dry pectin substance
obtained from topinambur to bread gives it a more
intense color because the pectin substance is black

in the bread crust - an additional source of sugar
that reacts with amino acids to form melanoids
(Figure 1, 2).

Figure 1. Samples of baked bread with different

amounts of pectin

F

igure 2. Changes in the structure of baked

bread with the addition of different amounts
of pectin

Table 5. Functional parameters of the studied flour containing topinambur pectin

Amounts of Functional parameters, units of measurement
pectin, % | Water absorption| Gluten | Viscosity |Elasticity| Retrogradation
property
Control 5 7 6 4 8
0,25 5 7 6 4 8
0,5 6 6 6 5 8
0,6 7 5 6 5 8
0,75 7 5 6 5 8
0,8 7 4 6 4 8

According to Table 6, the volumetric yield
of bread increases at 0.5% pectin content
compared to the control by 8.7%, then the bread

Table 6. Effects of pectin on total bread volume

yield decreases with increasing pectin content.
This can be explained by the decrease in bread
porosity and grain compaction (Figure 3).

Parameters Control Amounts of pectin, %
025 | 05 |075] 10 | 125
3
Volumetric yield of bread, sm 2190 2280 | 2380|2100 | 2070 | 2050

Figure 3. Changes in appearance (layer), and porosity in a bread sample. Sample 1 — control sample. Sample 3 — sample

with 0.5% vegetable pectin product added.

The quality and safety indicators of the
investigated bread baked in the Almaty LLP
"Nantokash Combine™ were determined. As a
control sample "Almatinsky" wheat bread was
produced by LLP "Aksai" Nantokash Combine".

Based on the laboratory research, the
organoleptic, physicochemical, and microbiologi-
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cal indicators of the bread products were
summarized in the form of a table.

The organoleptic indicators of bread and
bun products were determined according to GOST
5667-65 [16] (Table 7).
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Table 7. Results of the organoleptic assessment of bakery products

was raised and
thoroughly baked

surface layer

Parameter Description according Research results
to GOST 5667-65
Sample 1 Sample 3
Appearance The shape fits the The shape fits the The shape fits the
Bread shape shapes of bread and bread shape, with bread shape, with a
and form buns, the surface layer a slightly raised slightly raised

surface layer

Softness and

Moist, pliable, well

Moist, well-baked

Moist, well-baked

buns, no unfavorable
smell

no unfavorable
smell

post-bakery cooked under hand under hand under hand pressure
condition pressure pressure
State of the No lumps No lumps No lumps
dough
Porosity The surface layer of No cracks on the The surface layer of
bread and buns is fully surface layer of the bread is not
cooked, must be the bread, the cracked, the
uncracked porosity is well- porosity is well-
developed developed, the bread
is porous.
Taste Typical of bread and Typical of bread Typical of bread
buns, no foreign taste
Smell Typical of bread and Typical of bread, Typical of bread, no

unfavorable smell

The organoleptic quality indicators of the
studied sample were evaluated, and the following

values were obtained.

It was found that the

organoleptic indicators of the samples were
chosen per the GOST 5667-65 standard.

The physicochemical and safety indicators

of the

samples

were

evaluated per

the

requirements of the Technical Regulations of the
Customs Union and its norms (Table 8-9).

Table 8. Physicochemical and safety indicators of the samples

Indicators Permissible amounts Sample 3 Test methods according to the
according to the normative documents
normative documents
Amount of mycotoxins, mg/kg:
Aflatoxin B1 0,005 Not detected GOST 30711-2001
HCH 0,2 Not detected Methodological guideline 2142-80
DDT 0,02 Not detected Methodological guideline 2142-80
Total moisture 42,0-48,0 45,8 GOST 5903-89
content by weight, %
Acidity, % 2-7 2,5 GOST 5899-85

The physicochemical and safety indicators
of the samples, as indicated in the aforementioned
table, meet the requirements of the Technical
Regulation of the Customs Union and the norms

therein. If the physicochemical parameters of the
product deviate from the given standard norms,
this will have a negative effect on the quality of

the  product,
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impairing  the

organoleptic
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assessment, taste, and smell. Furthermore, if the
humidity exceeds the norm, it will cause the

product to mold which will affect the shelf life.

Table 9. Heavy metal content in bakery products with vegetable pectin (Technical Regulation of the Customs Union

021/2011)
Heavy Vegetable product (topinambur) | Pectin obtained from vegetable Bread with pectin
metals products
Permissible amounts | Observed Permissible Observed Permissible Pectin 0,5%
according to the amounts according amounts
normative documents to the normative according to the
documents normative
documents
Lead, mg/kg 0,50 0,02 1,0 Not detected 0,35 Not detected
Cadmium, 0,03 0,01 0,1 Not detected 0,07 Not detected
mg/kg
The physicochemical indicators were REFERENCES
evaluated in accordance with the standards 1. Xpyuauu J1.B. (2015). Hekotopbie acmexTet

outlined in GOST 21094-75, and GOST 5670-96,
and the safety indicators were found to comply
with the requirements outlined in Technical
Regulation of the Customs Union 021/2011.

Conclusion

The ecological situation in many regions of
Kazakhstan is marked by the contamination of the
environment and food products with toxic
substances. This necessitates ensuring the safety
of food products and promoting the production of
pectin and pectin-containing products as natural
detoxifying agents. In this work, pectin obtained
from vegetable sources was added to bread
products to improve their quality and extend their
shelf life. The resulting bread products were
studied, focusing on a sample with a high pectin
index. The organoleptic, physicochemical, and
safety indicators of this sample were thoroughly
analyzed.

Based on the results of the research and
analysis, the following conclusions were drawn:

1. The composition of raw materials with
the addition of plant-based dry pectin (topinam-
bur) was determined and the bread recipe was
developed;

2. Enrichment of bread with topinambur
pectin (0.5%) is safe and extends the shelf life by
24 hours;

3. The addition of topinambur pectin
reduces the content of individual toxic elements
up to 100%;

4. The incorporation of topinambur pectin
into the bread-making process has been demons-
trated to increase the yield of bread by 8.7%. This
is of significant importance in addressing the issue
of food and food security within the country.
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Cogpemennvie mpenovl 6 NUMAHUU 100€ll 00YCNI06TIEHbl Npexycoe 6Ce20 UIMEHUSUIUMUCA YC108UAMU
JHCU3HU, NPU KOMOPBIX CIMPeMIeHue YMEHbUIUMb 8DeMA, 3ampaiusaemoe Ha peuienue dbInMoevlx 60NPOCO8, 6 MOM
yucie HA NPUZOMOGIeHUE RUWU, HPUBESI0 K CO30AHUI0 HOBOI HOMEHKIAmypsl NPOOYKMO8 RUManus, cpeou
KOmopuix 0cobennHo omauuarwomcesa (pykmosvie cHeku. B cmpanax oanvnezo 3apybercvs Haubonee nonynapHul
A010uHble YUNCHL, CMAGUIUE 60CHMPEOOBAHHbIMU CDedu nompebumeneii NPAKMUYECKU 6CeX B03DACHIHBIX
kamezopuil. Ha kazaxcmanckux npuiagkax yyice nOAGUIUCH A0104UHbIE YUNCHL UMROPMHBIX NPOU3EOOUMENell, YO
nOCMAgU/I0 nepeo omeuecmeeHHbIMU YUEeHbIMU AKMYATIbHYI0 340auy HANAHCUBAHUA COOCHEEHHBIX NPOU3BOOCIE U3
AONOK, RPOU3PACMAIOWUX HA MEPPUMOPUU HAauiell CMPAHbl, MAK KAK Cblpbe6asn 0a3a 0MHCHLIX PEeZUOHO0E8 Yyice
celiuac modcem obecneyums HPOU3BOOCHIBO 6 HPOMBIUIEHHBLIX MACUIMAOAX PA3TUUHLIMU COPMAMU ADTIOK.
Abnounvie uuncel omauyarwmca om  MPAOUUUOHHBLIX  CYXOPPYKMOE C6OUMU  OP2AHOTIENMUYUECKUMU
XapaKkmepucmukamu — ux 6Kyc 6oyee HACbIUleH, C COXPAHEHUEM (OpMbl RAACMUH U XpycmAauieil KopouKoi, a
GUMAMUHHbBLIL U MUKDPOITIEMEHNHbLIL COCMAG OU30K K cocmagy ceedxcux A0a0k. Ileny nawux uccnedosanuit —
Pa3padomKa mexuHonozuu u320moeienus A0104HbIX YUNCO8 U3 COPMO8 ADIOK, GbIPAUUBAEMBIX 8 NPOMBILUICHHBIX
Mmacwumabax pepmepckumu xo3aicmeamu Typkecmanckou oonacmu ¢ npumMeHeHUeM mMexXHON02UUeCKUX RPUEMO8
ONaHWMUPOBARUSA HAPE3AHHBLIX NIACHMUH A0JI0K CREUUATbHBIM DPACIEOPOM U UX KOHEEKUUOHHOU cywikoi. B
Kauecmee MemoO00a02Uul UCCIe008AHUNL NPUMEHEHbl IKCHEPUMEHMAIbHble Memoobl, 6KIIUawuue 8vloop
UCXO00HO020 ADIOYHO20 CbHIPbs, COCMABA OJIAHUWUPOBAHHO20 DPACMEOPA, DPEHCUMHBIX NAPAMEMPO8 00padomxu
AONOUHBIX NAACMUH 6 pACmEope U UX CYWIKU, HNPUMEHEHUA IKCHEPMHBIX Memo008 onpeodeieHusn
nompeoumensCcKuxX XapakmepucmuK 20moevlX AONOYHLIX uYuncoe. B cmamve npugedenvt pezynvmameal
UCCe006aHUTL RO PA3PAOONIKE MEXHOI02UU UIZOMOGNEHUA ADTOUHBIX YUNCO8 HA OCHOGE OUEHKU NMEXHO102UYeCKUX
U nompeduUmenbCKUxX Xapakmepucmux copmos aonox /uconazono, I'onoen, I'pennu u /ncepamun. Ycmanoeneno,
YMmo OnA nepepadomKu ux 6 AOI0UHbBIEe YUNCHL HEOOXOOUMO 8bLOUPAMbL COPMA 3UMHE20 U NO3OHE3UMHEZ0 CPOKO8
co3pesanus. Bviopan unzpeouenmmuutit cocmae onanwmuposannozo pacmeopa - 30 mac. % caxaposwt, 1,5 mac. %
ackopoéunosoii kucnomel, 0,5 mac. % numonnoit kucnomel. Tonwuna nape3Ku A6104HLIX NAACMUH 00TIHCHA ObLIMD
6 npedenax 1,5-2,5 mm. Pescumnvie napamempol 06padomu aonounvix niacmun ¢ pacmeope: t=45-50 °C, epemsa
oopabomku 3-5 mun. Ycmanoenenvl pexcumuvle napamempsl CYWIKU ONAHUWUPOBAHHBIX AONOYHBIX RAACHUN:
t=100-110 °C, epems cymru 12-14 uacos. Brascnocmo 2omoswix a610unbix uuncog cocmasuna 15%.

KiroueBsle ciioBa: si00KH, COPT, ChIpbe, A0JI0YHBIC YHIIChI, (PPYKTOBbIC CHEKH, OJTAHIIHPOBAH-
HBIH pacTBOp, pelenTypa, HHIPeIHEHTHBIH COCTAaB, CYLIKa, OPraHoJenTuyeckue U Gu3NKo-XuMu1ec-
KHe MoKa3aTe/M, TEXHOJOTHs, Pe;KMMHbIE TapaMeTpbl, pe3yJbTaThI.
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