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Currently, interest in fortified foods for mass nutrition is steadily growing. Therefore, there
was a need to create complex products that provide the body with the necessary nutrients and
biologically active components, along with having physiological properties, taking into account
the specifics of the needs of the body and based on the principles of adequacy. The article confirms
the expediency of use in the composition of formulations and establishes the rational proportion
of its introduction.
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OBOCHOBAHUE BHECEHHUS MAJIBTOJEKCTPUHA B TBOPOXHBII JTECEPT
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B nHacrosimee BpeMsi nHTEpec K 000TaleHHBIM MPOAYKTAM MUTAHUS ISl MACCOBOTO MUTAHHS
HEYKJIIOHHO pacteT. [lo3ToMy BO3HMKIJIA HEOOXOAMMOCTH CO3JIaHUSl KOMIUIEKCHBIX IPOIYKTOB,
00eCTIeYNBAIONINX OPTaHU3M HEOOXOAMMBIMUA HYTPUEHTAMU U OMOJIOTUYECKH aKTHBHBIMH KOM-
MMOHEHTaMH, HapsAy C 3TUM 00JaIal0IMMU (PU3UOTOTHYECKUMH CBOMCTBAMHE C YYE€TOM CIieu(H-
KM TOTpeOHOCTEH opraHu3Ma M Ha OCHOBE NPHHILMIIOB aJ€KBaTHOCTU. B crarbe moATBepIKIeHA
1e71ecO00Pa3HOCTh UCIIOIb30BAaHNS B COCTABE PEIENITYP U yCTAaHOBJIEHA PAllMOHAIbHAS IO €T0
BHECECHHUS.

KiroueBble cj10Ba: MalIbTOIEKCTPUH, TEXHOIOTHS, (PyHKIIMOHAIBHBIE KUCIOMOJIOYHBIE TIPO-
JTYKTBI.
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Kasipri yakpITTa anmnail TaMakTaHy YIIiH OallbITbUIFaH TaFaMJIapFa KbI3bIFYIIBUIBIK TYPAKTHI
Typae apthin keneai. COHABIKTaH aF3aHbl KAKETT1 KOPEKTIK 3aTTapMEH JK9HE OMOJIOTUSIIBIK Oe-
CEeH/Il KOMITIOHEHTTEPMEH KaMTaMachl3 €TETIH, COHbIMEH KaTap (pU3MOJIOTUSIIBIK KacueTTepi oap,
ar3aHblH KOKETTUIIKTEPIH €CKePE OTHIPHII JKIHE KETKUTIKTUIIK KaFuaaTTapblHa HET13eIreH Kyp-
JieNl eHIMIEp Kacay KaXeTTUIIr TybIHAaabpl. Makanana oHbl Kypamaac Oesriri peTinae naigana-
HYZBIH OPBIHJBUIBIFEI pacTaliajibl ’KOHE OHbI €HT13Y/I1H YTHIMBI YJIecl OenriieHe].

Tyiinai ce3aep: MaIbTONEKCTPUH, TEXHOIOTHS, (DYHKIIMOHAIABI CYT KBIIIKBUIILI OHIMIEPI.

Introduction. Maltodextrin has various
special properties, in recent years this product
has been widely used in the food industry. The
main raw materials for maltodextrin production
are corn and rice. Maltodextrin is easily soluble
in water, has thickening properties, inhibits
crystallization of sugar, affects formation
of stable foam. Affects the formation of the
product, adjusts its structure, low moisture
absorption, contributes to the separation of
the product, increases the molding properties,
protects the product from changes in shape,
improves the appearance of the product [1].

Maltodextrin contains acid resistant salt and
heat resistant components. It is easily absorbed
by the human body, and can act as a raw
material for functional nutrition. Thus, it can
be said that maltodextrin is an excellent food
additive for products when certain consumer
properties need to be improved.

Maltodextrin is used in the dairy industry,
ice cream production, baby food, diet food,
etc. widely used. maltodextrins are obtained
by partial hydrolysis of starch with acids or
hydrolytic enzymes, then purified, concentrated
and dried. The degree of starch hydrolysis
determines the carbohydrate composition,

which provides a variety of functional
properties of maltodextrins.

The properties of maltodextrin are directly
related to the amount of DE (dextrose
equivalent). Dextrose equivalent is a relative
value that determines the recovery capacity
of maltodextrin / glucose syrup expressed in
grams of D-glucose (dextrose) per 100 g of dry
matter. According to the classification of starch
hydrolysis products, D-Glucose is equal to the
coefficient of D. E. 100.

The dextrose equivalent of maltodextrins
is 1 to 20. Dextrose: D. E. = 100. Glucose
syrup and dry glucose syrup: 20 < D. E. < 99.
Maltodextrins: D. E. < 20.

The DE value is from 4% to 6% with no
sugar component at all (the material consists of
tetrose molecules). Low D. E. maltodextrins:
high binding capacity; high viscosity of water
solutions; good anti-crystallization ability; has
the ability to raise the freezing temperature of
the product [2].

When the DE value is between 9% and
12%, maltodextrin contains more saccharide
macromolecules. Therefore, it does not have a
sweet taste, absorbs moisture poorly, does not
have a gray color. When using maltodextrin
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contained in the product, its taste properties
improve, viscosity properties increase, it is
related to the production of cottage cheese
desserts, and when using the technology, you
can get the desired viscosity of the product.

When the DE value is from 13% to 17%, the
amount of sweetness remains relatively low,
absorbs moisture poorly, does not have a gray
color, and has good solubility.

When the DE value is 18% to 20%, a slightly
sweet taste appears, moisture absorption
properties appear. With a certain ratio of
dextrose, the color can change to gray, it has
good solubility, and the product does not have
the effect of increasing viscosity.

Physico-chemical indicators of maltodex-
trins, such as hygroscopicity, equilibrium
relative humidity, osmotic pressure of aque-
ous solutions of maltodextrins, depend on the
average value of the molecular masses of the
components and the presence of bound and un-
bound moisture. So, D.E. Maltodextrins with
2, 6 have the least hygroscopic character. D.E.
with increasing hygroscopicity and, as a result,
a tendency to clogging is observed.

Properties such as sweetness, reddening
when heated, fermentability D.E. increases
with increasing and is usually characteristic of
glucose syrups. The sweetness coefficient of
maltodextrins is from D. E. 2, 6, 12 to ~ 0.1,
and D.E. From 17, 19, 20, the sweetness factor
is ~ 0.2 (relative to sugar with a sweetness
factor of 1).

The particle size of maltodextrins has a
significant effect on the bulk density and
solubility of maltodextrins. The usual form of
maltodextrins offered for sale: in the form of
fine powder and in the form of microgranules.

Microgranulated maltodextrins are
characterized by excellent flowability, which
provides convenience in production during
mixing of dry components and product
packaging. In the dry mixture, maltodextrins

promote good dispersion of the product and
quick solubility in water. Also, they prevent the
stratification of the components of the mixture
and the formation of dust [3].

Thus, functional properties of maltodextrins
D.E. knowing the dependence on the size and
size of particles, it is possible to regulate and
control important indicators of product quality,
such as viscosity and structure, to improve the
fluidity or flow characteristics of the product, to
regulate sweetness, to prevent crystallization of
sugar in the finished product [4].

As a result of the use of maldextrins in
dairy production technologies, the following
are ensured: energy value of the product; the
solubility of additives improves; the structure
and homogeneity of the product is well formed;
the processes of enriching the ingredients in
the minimum amount are simplified; water
absorption capacity of hygroscopic components
of the mixture decreases.

In dry formulas for children, maltodextrins
are very good carbohydrates, the average
molecular size of which corresponds to the
average value between starch molecules and
simple sugar molecules. Long starch chains
are difficult to digest, especially if the granular
structure of the starch remains. On the other
hand, sucrose, dextrose, etc. Simple sugars like
these can cause intestinal upset.

It should be noted that maltodextrins provide
an excellent nutritional base for dietary and
therapeutic food products, and the wide range
of maltodextrins allows choosing a specific
type with osmotic pressure that is important for
various diseases of the control-intestinal tract [5].

Currently, maltodextrins are the most
popular and versatile component in the
production of products used as a treatment and
structure builder.

Product Features:

1) Changes the degree of viscosity of the
product, has a thickening, emulsifying effect. If
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it contains DE 3-5%, it can achieve a fat effect,
it is often used as a fat substitute in mayonnaise,
ice cream, sausage and other products;

2) inhibits the process of color change. When
the product contains a large amount of dextrose
and protein, the product can easily achieve a
gray color at high temperatures;

A small amount of DE slows down the
graying process.

3) performs the function of binding and
gluing. It is a good carrier of sweetener, flavor,
filler, pigment. Maltodextrin, which contains
less DE component, has a shaping property
that can improve the shape of the product and
its appearance, plays the role of isolation from
oxygen, is used to apply to fruits in order to
preserve their freshness;

4) performs the function of lowering the
freezing temperature. Adding maltodextrin to
sucrose substitute ice cream can change the
freezing point and slow down the crystallization
process;

5) serves to reduce the degree of sweetness.
By adding maltodextrin to sweets, their
sweetness can be reduced, which protects
against dental diseases, high blood pressure
and other diseases;

6) increases the bending and solubility
properties used in the production of hard wine,
soluble drinks, allows to preserve the taste of
the product longer, improve its appearance,
improve solubility properties;

7) easily absorbed by the human body, can
be used for athletes, patients and children’s food.

In addition to the above-mentioned
properties, maltodextrin is used in bulk
products, it protects them from the formation of
lumps, increases the solubility of the product,
improves its structure, and helps to keep the
product dry.

Materials and methods.

— “Special” curd mass. MEMST 31680-
2012. Technical requirements;

— maltodextrin. MEMST 34274-2017.
Technical requirements.

During the performance of the work,
generally accepted standard methods of
studying physico-chemical and microbiological
indicators of raw materials and finished
products, as well as sensory indicators, were
used. Experiments were performed with three
and five replicates. Standard research methods
were used in the work: physico-chemical,
biochemical and organoleptic analysis methods.

Results and discussion. When choosing a
filler for maltodextrin, the following criteria
were taken into account in the SRI: quality and
hygienic indicators; neutrality of taste; good
dispersion; stability under physical, chemical
and biological effects; resistance to heat
treatment. In order to use it in the technology of
new products, we were guided by the regulatory
requirements for maltodextrin listed in Table 1.

According to TR 021/2011 «On Food
Safety»: «enriched food products are food
products that contain one or more foods and
(or) biologically active substances and (or)
probiotic microorganisms that are not originally
present, or are present in insufficient quantities,
or production (preparation) lost in the process.

For enriched products, the content of a
biologically active or other enrichment agent in
theamountofatleast 5% ofthe daily requirement
of the body is a mandatory requirement. The
results of microbiological studies have shown
that maltodextrin is a safe raw material for the
creation of new functional products due to the
absence of pathogenic microorganisms and
bacteria of the Escherichia coli group within
the limits set by the standard [5].

Maltodextrins are able to form protein-
polysaccharide complexes with caseinates,
thereby increasing the emulsifying, stabilizing
and water-retaining properties of fresh
products. Thanks to the use of a filler, the cost
of the finished product is reduced, since there
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is no need to use expensive stabilizers to improve the consistency. The main requirements for the
quality of maltodextrin are listed in Table 1.

Table 1
Basic requirements for the quality of maltodextrin
Indicators Description
Appearance and consistency In appearance, this white powder has high viscosity, fast solubility,
and high moisture content. Homogeneous bulk finely dispersed
powder, microgranules.
Taste and smell Maltodextrin is characterized by low sweetness. Characteristic of
maltodextrins, without extraneous taste and smell
Color White or light yellow
Humidity , % Not more than 6
The ash content is completely dry matter, %, 2
not more
Mass fraction of dry matter, not less, % 94,0
Mass fraction of total ash by dry matter. %, not
more 0,40
Hydrogen index , pH 4,5 —6,5
Amount of sulfur dioxide (SO 2), mg/kg; not
more 20
The presence of foreign mechanical impurities Not allowed
Amount of calories, kcal / kJ 372/1581

According to the microbiological indicators of maltodextrin, it should meet the requirements
specified in Table 2

Table 2
Microbiological indicators of maltodextrin

Indicator The norm
Pathogenic microorganisms (including salmonella), absence in product mass, g. 25,0
Escherichia coli bacteria (coliforms), absence in product mass, g. 0,1
The Number of Mesophilic Aerobic And Facultative Anaerobic Microorganisms , CFU/ 5,0%10%
g, not more
Microscopic fungi, CFU/ g, not more not
Yeast, CFU / g, not more not
Molds in | g. of product, no more 50
Coagulase-positive staphylococci in 1 g. of product 1
Pathogenic microorganisms not

Preparation of components is an important  sanitary and hygienic properties. In addition,
moment in forming the quality of the finished  maltodextrin is pasteurized and tissue enzymes
product. Properly selected modes of heat are inactivated during heat treatment with the
treatment allow to preserve the nutritional filler of the milk base, which increases the shelf
value of raw materials, to ensure its high life of the products [6,7].

_____________________________________________________________________________________|
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The main goal at this stage of the work
was to study the effect of filler dosage on
sensory indicators to obtain functional new dry

products. As a control, milk powder according
to MEMST 4495-97 was used. The results are
presented in Table 3.

Table 3
Effect of filler dosage on sensory parameters of the product
Indicators Control version Filler doses
2% 7% 9% 15% 17% 20%

Consistency 3 3 3 3 3 2 2
Appearance 2 2 2 2 2 2 2
Taste and smell 10 6 8 7 10 5 4
Color 5 5 5 5 5 5 5
Ball 20 16 18 17 20 14 13

Sensory indicators were evaluated according to the method of evaluating the organoleptic
indicators of dry milk products on a 20-point scale.

Table 4
Effect of filler dosage on sensory parameters of the product
Indicators Control version Filler doses
2% 7% 9% 15% 17% 20%

Consistency 3 3 3 3 3 2 2
Appearance 2 2 2 2 2 2 2
Taste and smell 10 6 7 8 10 5 4
Color 5 5 5 5 5 5 5
Ball 20 16 17 18 20 14 13

At work, D.E. Maltodextrins with 12, 18,
19 were used. Low DE maltodextrin solutions
are better absorbed in the intestine than simple
sugars: dextrose, sucrose, fructose or lactose,
which have a low molecular weight. The faintly
sweet taste of maltodextrins is not addictive for
consumers.

As a result of the research, the control
sample has a very fine, uniform consistency,
pure milk taste, and white color. The most
optimal organoleptic indicators were at 15%
dose, where a light taste was felt. Products with
a filler dosage of more than 7 and 9% do not
have a pronounced taste. The product with a
dose of 20% had a distinct taste and smell. A
further increase in dosage leads to deterioration

of sensory properties of new products. Thus,
adding maltodextrin to the milk base changes
its structure and taste.

The control sample is very soft, has a uniform
consistency, has a clean taste, and is white in
color. At 3% loading dose, the products had a
homogeneous, barely perceptible sweet taste.
With a dose of 5% fructose, the products had
a sweet taste. Further increase in the dosage of
sweeteners from 7% leads to deterioration of
the consistency of fermented milk products.
It was found that the optimal dose of fructose
introduction in products 2 and 3 is 5% dose.
Thus, the addition of heat-treated, fructose
fillers contributes to the production of products
in which all fillers are well combined with each
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other.

Based on the above, the addition of
maltodextrin to the developed products leads
to an increase in the volume of the product,
protects the product from the formation of
lumps, increases the solubility of the product,
increases the shelf life of the product, and at the
same time reduces its cost, is easily absorbed
and absorbed by the human body, thus the role
of maltodextrin used in cottage cheese dessert
has been proven and approved.

Conclusions. Based on the above, it can be
noted that the addition of maltodextrin to the
developed products leads to an increase in the
volume of the product, protects the product
from the formation of lumps, increases the
solubility of the product, extends the shelf life
of the product, and at the same time reduces
its cost, is easily absorbed and digested by the
human body, so that it is used in curd desserts.
the role of maltodextrin has been proven and
confirmed.
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