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Development of Technology for a Creamy
Dessert Bioproduct for Healthy Nutrition with

Functional Ingredients

ABSTRACT

Relevance. The article provides a detailed analysis of scientific research related to the development
of technology for a creamy dessert bioproduct for healthy nutrition based on dairy and vegetable raw
materials.

Methods. A biologically active component in the form of berry syrups, which are a valuable source
of vitamins, minerals, dietary fibers, organic acids, phenolic compounds and other substances capable
of having a healing effect on the human body, has been scientifically substantiated and developed as
a source of biologically active components for enriching creamy bioproducts.

Results. It is proved that the use of berry syrups obtained on the basis of wild plant raw materials of the
Siberian region of Russia in the technology of dessert bioproduct significantly improves its flavor properties,
chemical composition, nutritional and biological value. In addition to berry syrups, in order to enrich the
creamy dessert product with functional food ingredients, a binary starter culture containing probiotic
microorganisms in immobilized form, iron lactate, ascorbic acid, and dry milk whey were used. These
components of functional nutrition play an important role in improving metabolism, normalizing the state
of the internal environment of the body, increasing its resistance to harmful environmental influences. The
objects of research, the main of which are cream, are described, standard organoleptic, physico-chemical,
microbiological and biological research methods using modern devices are applied, mathematical and
statistical methods of analyzing experimental data were used. A detailed description of the production
technology of berry syrups is presented, the technological parameters of these operations are given in
order to maximize the extraction of biologically active substances from plant raw materials. At the final
stage of scientific research, the technology of production of creamy dessert bioproduct is presented,
the expediency of using biologically active components in its production is justified, quality indicators,
nutritional and biological values, storage capacity and shelf life of the new bioproduct are given.
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PaspaboTka TeEXHONIOrMn CIMBO4YHOIO
AecepTHOro bMonpoaykrTa 340pP0OBOro NUTaHUS
¢ GYHKLMOHANbHBLIMU UHFPeANEeHTaMKN

PE3IOME

AkTyanbHOoCTb. B cratbe npoBedeH MNOAPOOHLIA aHanM3 HayyHbIX MCCNEA0BaHWM, CBS3AHHLIX C
pa3paboTKo TEXHONOMMM CAMBOYHOrO AECEPTHOro HMonposykTa Ans 340POBOr0 MUTAHWSI HA OCHOBE
MOJIOYHOTO M PACTUTENBHOIO ChipbSi.

MeToabl. B kauecTBe UCTOYHMKA BMONOrMYECKM aKTUBHBIX KOMMOHEHTOB A1l 000ralleHNs CIMBOYHOMO
6ronpoaykTa 6bii Hay4HO 060CHOBaH M pa3paboTaH GMONOrMYECKMN aKTUBHLI KOMMOHEHT B BUAE ArOAHbIX
CYPOMOB, KOTOPble SBASIOTCS LEHHBIM MCTOYHWMKOM BUTAMUHOB, MUHEPaNibHbIX BELLECTB, MULLEBbIX
BOJIOKOH, OPraHW4Yeckmx KUCNOT, PEHOJbHBIX COEAMHEHWUI 1N ApYrMX BeLecTB, CNoCOOHbLIX Oka3biBaTb
0300POBUTENbHBIN 3P HEKT HA OPraHN3M YeNloBeka.

PesynbTatbl. [J0Ka3aHo, YTO NPUMEHEHNE SArofHbIX CUPOMOB, MOMTYYEHHBLIX HA OCHOBE AMKOPACTYLLEro
pacTUTENbHOrO Chipbst CMBUpCKOro pervoHa Poccum B TEXHOMOrMM OecepTHOro 6GMonpoaykTa,
CYWIECTBEHHO YNyyllaeT €ero BKYCOapOMAaTM4eCKMe CBOWCTBA, XUMUYECKWA COCTaB, MULLEBYID U
O100rNYECcKyI0 LLIEHHOCTb. [TOMUMO ArofHbLIX CMPOMOB, C LieNbio 000raLleHs CNNMBOYHOrO AECEpPTHOro
npoaykTa GYHKUMOHANbHBIMA MULLEBLIMU  UHIPeaMeHTaMy MCMOob30BaNNCh OMHApHas 3akBacka,
coaepxaiias npobuoTUYecKMe MUKPOOPraHuaMbl B MMMOOMAM30BAHHOM BuAE, NlakTaT Xenesa,
ackopOVHOBasi KMCNOTA, CbIBOPOTKA MOJIOYHAs Cyxas. ITU KOMMOHEHTHI YHKLMOHANBHOTO NUTaHUs
UrpaloT BaXHYd POJib B Y/yylleHMM OOMEHa BEeLIeCTB, HOPManu3auunm COCTOSIHWUS BHYTPEHHel
cpefibl OpraHuMama, MOBLILLEHUM €ro COMPOTMBASEMOCTV K BPEAHbIM BO3[AENCTBMSIM OKPYXAIOLLEN
cpenbl. OnucaHbl 00bLEKTHI UCCNEA0BaHUIA, OCHOBHBIMM M3 KOTOPbLIX ABASIOTCA CAMBKW, MPUMEHEHbI
CTaHOAapPTHbIE OpraHoienTuyeckne, QGU3NKO-XMMUYECKMe, MUKpobuonornyeckue 1 Guonornyeckue
MeToabl MCCNeaoBaHuii C UCMOJb30BAHMEM COBPEMEHHbIX MPUBOPOB, MPUMEHSIUCE MaTeMaTuko-
CTaTUCTUYECKME METOAbI aHaNM3a 3KCNepUMEHTaNbHbIX JaHHbIX. [peacTaBneHo noapobHoe onvcaHune
TEXHOMOMMM MNPOM3BOACTBA ArOAHLIX CMPOMOB, MPUBEOEHbI TEXHONOMMYecKMe napameTpbl AaHHbIX
ornepauuii ¢ Lenblo MakKCMMasbHOTrO U3BNEYEHNS OMONOrMYECKN akTUBHBIX BELLECTB U3 PaCTUTENLHOIO
cbipbs. Ha 3akntouMTenbHOM 3Tane HayyHbIX UCCNeaoBaHuin NpeacTaBieHa TEXHONOra Npon3BoacTaa
C/IMBOYHOrO AecepTHOro 6ruonpoaykTa, 060CHOBaHa Lienecoobpas3HOCTb MCMOIb30BaHMS G1ONOMMHeCKU
aKTUBHbIX KOMIMOHEHTOB MPU €ro npou3BOACTBE, MPMBEAEHbI MOoKasaTenn KayecTsa, MULLEBON U
61010rM4eCKOi LLEEHHOCTU, XPaHUMOCNOCOBHOCTb U CPOKM FOAHOCTU HOBOIO G1ONPOAYKTa.

KnioyeBble cnioBa: SrofHblii CUPOM, CAMBOYHBIN AeCepTHLIM 6MoNPOAYKT, 6MONOrMYeckn akTUBHLINA KOM-
MOHEHT, MPOBMOTUYECKME MUKPOOPTaHN3Mbl

Ansa yntuposanuns: Konosanos C.A., laspunosa H.B., iBaHosa H.®., YepHononbckas H.J1., Pebe3os M.B.,
CwmonbHukoBa @.X. Pa3paboTtka TEXHONOMN CAMBOYHOrO AECEPTHOrO GMONPOayKTa 340POBOr0 NUTAHUS
€ bYHKUMOHaNbHBIMU UHrpeaneHTamMun. ArpapHasi Hayka. 2024; 388(11): 150-156 (In English).
https://doi.org/ 10.32634/0869-8155-2024-388-11-150-156

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 388 (11) ® 2024


DBF_Research article
DBF_Принята к публикации
DBF_Принята к публикации
DBF_Научная статья
DBF_Принята к публикации
DBF_Принята к публикации

Introduction/BeegexHune

In the current context, both in Russia and in most European
countries, in the presence of adverse factors, which increase
the risk of human morbidity!, considerable attention is paid
to the creation and consumption of targeted products? that
have the ability to stimulate the human immune system and
are used to treat and prevent diseases [1-4].

A number of legislative documents and projects® 4 aimed
at improving the quality of life of the country’s population,
including by adjusting nutrition and expanding the production
of healthy, functional® and specialized products®, have been
developed; development of technological independence
of the food industry by increasing the competitiveness of
domestic food products with the aim of import substitution
and increasing the volume of its exports [5-8].

An advanced research direction as noted by both Russian
and foreign scientists, is the development and production of
dessert products for healthy nutrition based on dairy and
vegetable raw materials [9-15].

National and foreign scientists, as well as manufacturers
of dairy products, carry out dynamic scientific work related
to the development of new technologies and recipes of dairy
desserts, search for additional sources of non-traditional raw
materials, nutrient additives, biologically active substances
obtained as a result of enzymatic bioconversion of raw
materials of vegetable and animal origin [16-20].

The main directions of research are related to the
development of desserts, which not only contain all the
nutrients necessary for the body, have a pleasant taste and
texture, convenient and beautiful packaging, but also have a
positive effect on human health [19-21].

According to the global trends, modern dairy desserts
should have the following characteristics: increased
nutritional and biological value; reduced energy value;
anti-infective  properties; immunomodulatory effect;
radioprotective  properties;  hypoallergic  properties;
antioxidant properties; functional and technological
properties [10, 12, 22].

In connection with the above, the goal of research has
been determined is to develop biotechnology of a dessert
product for healthy nutrition based on dairy raw materials
and wild berries of the Siberian Region of Russia.

Materials and methods /

MaTepuvanbl U MeTOAbI UCCNEA0BaHUSA

In experimental studies, modern standard methods and
instruments, that have been tested, are used (2022-2023,
Omsk State Agrarian University named after PA. Stolypin,
Omsk, Russia).

Prime subjects for scientific research: cream as raw
materials, mass fraction of fat 10, acidity of not more
than 6.60 pH, according to GOST 343557; whey powder
according to GOST 339588; bacterial concentrate — ALTAY

AGROENGINEERING AND FOOD TECHNOLOGIES I

S-Bifi, according to TU 9229-003-43704355-2003°; bac-
terial starter culture Lactobacillus bulgaricus (BSC-LB),
according to TU 9229-369-00419785-200419; iron supple-
ments ferrous lactate, according to the Sanitary Regula-
tions and Norms 2.3.2.1293-03'"; cranberries according to
GOST 33309'2; blackberries according to GOST 3391513;
blueberries according to GOST 342194, as well as excipi-
ent feedstock and materials.

The experiments were repeated five times. The processing
of experimental data was carried out by methods of
mathematical and analytical analysis with the usage of the
software product Statistica 6.1. (USA) The reliability of the
results was determined with the usage of the Cochran’s Test.

Results and discussion / Pe3aynbraTbl 1 06CcyXxaeHue

Wild-growing raw materials for the production of a bio-
logically active agent were selected according to the follow-
ing quality indicators: appearance, flavor, colour, aroma, de-
gree of maturity, presence of impurities.

The studied chemical composition of wild berries,
cranberries, blackberries and blueberries of the Omsk
Region (RU), is presented in Table 1.

In response to the data presented in Table 1, it is obvious
that the pulp of wild berries of the northern regions of the

I Table 1. Chemical Composition of Wild Berries of the Omsk Region

Name of berries
Indicators
cranberry  blackberry blueberry
Mass fraction of moisture, % 88.9 88.0 86.0
Mass fraction of carbohydrates, % including
total sugar 5.3 4.4 7.6
sucrose 0.1 - 0.2
Pectin substances 0.7 0.5 0.4
polyols 0.5 - -
fibre 2.0 4.0 1.6
Titratable acidity, % 3.1 2.0 1.2
Ascorbic acid, mg / 100 g 28.0 26.0 23.0
Biologically active flavonoids, mg / 100 g, including
anthocyanins 740.0 - 1,420.0
catechins 140.0 230.0 170.0
leucoanthocyanins - - 1,198.0
Content of B vitamins in wild berries, mg / 100 g
Thiamine (B;) 0.02 0.01 0.01
Ribofolacine (B,) 0.02 0.05 0.02
Folacin (B,) 0.03 - 0.03
Niacin (B,] 0.15 - 0.30
The content of fat-soluble vitamins in wild berries mg / 100 g
-carotene (provitamin A) 0.05 0.50 0.12
phylloguinone (K;) 0.90 0.50 0.40
tocopherol (E) - 0.02 -
Macronutrient content, mg/kg
potassium 119.00 208.00 51.00
sodium 13.80 21.00 33.60
calcium 14.20 - 20.80
magnesium 15.00 - 10.30
phosphorus 11.00 32.00 33.90
Ash, % 0.30 0.70 0.40

T Rebezov M.B., Guber N.B., Kasymov S.K. Fundamentals of legislation and standardization in the food industry. Almaty, 2015 (in Russian). ISBN: 978-601-

248-672-8

2Zinina 0.V, Kizatova M.Zh., Rebezov M.B., Tretyak L.N., Nabieva Zh.S. Innovative planning of scientific developments in the food industry. Almaty, 2016

gin Russian). ISBN: 978-601-263-357-3

Government of the Russian Federation. Order of June 29, 2016 No. 1364-r [on approval of the Strategy for improving the quality of food products in the

Russian Federation until 2030].
4 URL: http://council.gov.ru/activity/activities/roundtables/88318/

5 Naumova N.L., Rebezov M.B., Varganova E.Ya. Functional products. supply and demand. Chelyabinsk, 2012 (in Russian). ISBN: 978-5-696-04229-9
6 Burtseva T.I., Rebezov M.B., Asenova B.K., Stadnikova S.V. Development of technologies for functional and specialized food products of animal origin.

Almaty, 2015 (in Russian). ISBN: 978-601-248-658-2
7 GOST 34355-2017 Cream raw material. Technical conditions.
8 GOST 33958-2016 Dry whey. Technical conditions.

9 TU 9229-003-43704355-03 Lyophilized concentrates of lactic acid bacteria and bifidobacteria (BK-ALTAI-SBifi, BK-ALTAI-LSBifi).
10 TU 9229-369-00419785-04 Starters, bacterial concentrates, yeast and test cultures.
" URL: https://meganorm.ru/Data2/1/4293834/4293834154.htm?ysclid=ly8isfvhfc489359586

12 GOST 33309-2015 Fresh cranberries. Technical conditions.

13 GOST 33915-2016 Fresh raspberries and blackberries. Technical conditions.

14 GOST 34219-2017 Fresh blueberries and bilberries. Specifications.

388 (11) ® 2024 | Agrarian science | ArpapHas Hayka

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




152

Omsk Region is a source of sugars, fibre, biologically
active flavonoids, vitamins and minerals, which makes it a
valuable raw material in the production of dairy products for
functional nutrition in the form of concentrated syrups [9].

The quality of wild berries syrups largely depends on
the method of pressing wild berries, the temperature
and duration of heating sugar or sorbitol syrup during its
manufacture.

The berry raw material prepared for pressing was sent to
the loading hopper and then to the conical rotating auger.
As the berries moved along the axis of rotation of the auger,
they were compressed and the liquid phase separated from
the dense one.

Experimental data on the yield of juice and the resulting
raw materials, depending on the mesh size (Table 2).

As a result, it was found that the most optimal mesh
size when pressing blueberries is 2.5 mm, cranberries and
blackberries — 2.0 mm. The selected mesh size allows you
to juice out of the berries as much as possible and ensures
the uninterrupted operations of the juicer.

After obtaining the juice, the septum from their
production was concentrated to the mass fraction of
moisture (13.0 £ 0.5)%. For a more complete extraction of
useful substances, the obtaining septum was poured with
hot water of temperature of 95-100 °C and infused for 2
hours. The amount of water and septum in the infusions
varied: 1:3, 1:5 and 1:8. To assess the quality of infusions
from the septum of wild berries, the content of dry soluble
substances and organoleptic characteristics were taken
into account (Table 3).

At the same time, it is noted that infusions with dry
solids content (4.0 £ 0.5) are characterized by the best
organoleptic characteristics. However, in order to improve
the taste and aroma properties and increase the biological
value in the production of syrups from wild berries, it is
desirable to use a berry infusion with a mass fraction of dry
solids not more than 7.0%.

As can be seen from table 3, the hydromodule for
obtaining an infusion with a dry solids content of (4.5 +0.2)%
was 1:5 (septum:water). This dry solid content is acceptable
for obtaining syrups with sufficiently high organoleptic and
physicochemical characteristics. The percentage of dry
solids in the syrup can be increased by using the previously
obtained infusion from the septum and wild berry juice
instead of water.

It is known that high sugar concentration guarantees
product safety, so the preparation of syrups from wild
plants can be done with sugar or with its substitute,
sorbitol. The addition of sorbitol-dextrose syrup as a
sweetening component into the composition for obtaining
a biological product makes it possible to use it for nutrition
of persons suffering from diabetes mellitus, that gives the
product a preventive effect and improves its organoleptic
characteristics.

After the preparation of sugar or sorbitol-dextrose syrup,
they were mixed with berry juice and sent to a vacuum
evaporator with a vacuum of 0.001 MPa and a solution
circulation rate of 1.0-1.5 m/s, which makes it possible to
obtain berry syrups with a high biological value and long
shelf life. The dry solids content of wild berry syrups ranges
from 73 to 74%.

After preparation, the berry syrups are cooled to the
temperature of addition to the dessert product (38 * 2) °C,
or to the temperature (4 £ 2) °C, packed and sent to the
refrigerating chamber for intermediate storage. The shelf
life of the biologically active agent is 5 days at a temperature
of (4 +2)°C.

In addition to a new type of biologically active agent, a
source of vitamins, minerals, organic acids, nitrogenous
and tannins, bioflavonoids, pectins and other substances
with a pronounced pharmacological effect, a binary
starter culture containing immobilized probiotic cultures
ALTAI S-Bifi which is a concentrate of lactic acid bacteria
(Lactococcus lactis subsp. cremoris, Lactococcus
lactis subsp. diacetilactis, Streptococcus thermophilus)
and bifidus bacteria (Bifidobacterium bifidum or
Bifidobacterium longum) was used.

Also, ferrous lactate, ascorbic acid (vitamin C) and
a source of essential amino acids (whey powder) were
included in the recipe of the new product to increase its
biological value and healing effect (Table 4).

Organoleptic, physicochemical and physicochemical
characteristics of the creamy dessert bioproduct are stated
in the Tables 5 and 6.

The concept of biological value is more specific than
the concept of nutritional value and reflects the quality
of nutrients associated with their digestibility, and
for proteins — with a degree of balanced amino acid

Table 2. Yield of Juice and Secondary Raw Materials, Depending
on the Mesh Size

. Blackberry Cranberry Blueberry
Mesh Size, | — —
mm juice, septum, juice, septum, juice, septum,
% % % % % %
2.0 63.84 36.16 58.64 41.36 50.45 49.55
2.5 60.42 39.58 56.66 43.34 47.56 52.44
3.0 58.66 41.34 53.88 46.12 43.84 56.16

Table 3. Organoleptic Characteristics of Infusions from the
Septum from Wild Berries

Flavor
and aroma

Proportion Mass frac:tlo:)\/'J NSO OIO,

Septum:water of dry solids,

Intense, dark Pronounced flavor

1:3 5.0-6.0

coloured and aroma that are
characteristic of a wild
1:5 3.7-45 Coloured enough perry
1:8 31-33  Light, soft Weak aroma,

unexpressed flavor

| Table 4. Cream Dessert Bioproduct Recipe

Raw materials consumption for the production

Name of raw materials of 1000 kg of creamy dessert bioproduct

cranberry blackberry blueberry
Cream with mass fraction 749 65 749,65 749.65
Whey powder 30.00 30.00 30.00
Starter culture 50.00 50.00 50.00
Ferrous lactate 0.15 0.15 0.15
Ascorbic acid 0.20 0.20 0.20
Syrups from:
cranberry 170.00 - -
blackberry - 170.00
blueberry - - 170.00
Yield 1000.00 1000.00 1000.00

| Table 5. Organoleptic Characteristics of the Dairy Dessert
Type of bioproduct
blackberry

Characteristic

cranberry blueberry

The surface of the product is smooth, glossy; the consistency
is homogeneous, fine, non-fluid, sticky (jelly-like),
the addition of filler is allowed.

Appearance
and consistency

Flavor and Pure fermented milk, moderately sweet, with a flavor
aroma of added berries
Delicate shade Pink, rich, uniform  Pink, rich, uniform
Colour of pink, uniform throughout the throughout
throughout the mass mass the mass

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 388 (11) ® 2024



composition. The biological value of proteins in nutrients
depends on the ratio of essential amino acids in them, that
cannot be synthesized in the human body and must enter
the human body from the outside, that is, only with food.

Protein quality indicators are associated with the
assessment of the amino acid composition of the product.
Table 7 shows the indicators of the amino acid composition
of new bioproducts.

It should be noted that the biological value of products
is characterized not only by the amino acid composition
of proteins, but also by the value of the amino acid rate of
essential amino acids.

The composition of essential amino acids and amino-acid
score of new types of bioproducts are presented in Table 8.

Comparative analysis of the data reflected in Table 8
shows that the developed cream dessert bioproducts do not
contain limiting amino acids, which indicates the biological
value of the new products.

Table 6. Physicochemical and Physicochemical Characteristics
of the Creamy Dessert Bioproduct

L Type of bioproduct
Characteristic
cranberry blackberry blueberry

Mass fraction of fat, %,
s e 7.58+0.2 7.60+0.2 7.61+0.2
Mass fraction of protein, % 2.50£0.2 2.56£0.2 2.54+0.2
Mass fraction
of carbohydrates, % 13.04£0.1 13.09+0.1 13.31+0.1
Dry solids content, %,
o e e 24.77+0.1 2495+0.1 25.13£0.1
Ash, % 0.73£0.3 0.76£0.3 0.74+0.3
Ascorbic acid (C) 22.5 225 21.84
Fe (iron) 4.13 4.16 4.14
Active acidity, pH 4.65-4.55pH  4.65-4.77pH  4.68-4.77 pH
Titratable acidity, ‘T 65-70 60-65 60-63
Temperature when leaving 6 6 6

the factory, °C, not higher

Total number of mesophilic
aerobic and facultative
anaerobic microorganisms
(MAFAM)

6.6-108-7.2.108 7.0-108-7.8.108 6.4-108-7.1.108

Table 7. Amino Acid Composition of Cream Dessert Bioproducts,
mg / 100 g of the Product

Amino Acid Type of bioproduct
cranberry blackberry blueberry
Essential: 1,199 1,224 1,206
valine 187 186 188
isoleucine 168 169 170
leucine 265 270 267
lysine 208 208 210
methionine 67 76 67
threonine 128 135 127
tryptophan 39 40 40
phenyl alanine 136 139 137
Partially non-essential: 181 185 178
arginine 107 110 103
histidine 74 75 75
Non-essential: 1,120 1,153 1,157
alanine 58 63 66
aspartic acid 133 124 132
glycine 47 45 44
glutamic acid 468 467 463
proline 216 244 243
serine 98 110 106
tyrosine 83 82 87
cysteine 17 18 16
[ nuiiifoer 2,500 2,562.0 2,541.0

of amino acids

388 (11) ® 2024 | Agrarian science | ArpapHas Hayka
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Vitamins and vitamin complexes are necessary for
normal human activity. Many of such organic compounds
are involved in metabolism, have antioxidant properties,
and play an important role in the regulation of certain
physiological processes.

Table 9 shows the content of vitamins

Table 10 shows the content of minerals in cream dessert
bioproducts.

Minerals are also among the essential food factors.
Minerals have no caloric content, but are necessary for
various physiological processes in the human body.

By experimental way, we have determined the nutritional
value and caloric content of creamy dessert bioproducts
(Table 11).

As aresult of the discussion of the analytical data obtained
by the experimental way, the recipes and biotechnological
parameters for production of creamy fermented dessert
products for healthy nutrition have been developed.

| Table 8. Amino-Acid Score of New Types of Bioproducts

FAO/WHO
Amino acids  reference Type of bioproduct
scale
cranberry  blackberry blueberry
C A (o] A (o) A (&) A
Valine 50 100 74.8 1496 72.6 1452 73.9 1478
Isoleucine 40 100 67.3 168.2 66.0 1649 66.9 167.2
Lysine 55 100 83.3 1515 81.1 1474 828 150.5
:;”y‘ittgii?]g‘”e * 35 100 362 1034 389 111.1 353 100.8
Leucine 70 100 106.1 151.5 105.6 150.8 105.2 150.3
Tryptophan 10 100 157 157.0 158 158 15.6 156.0
Threonine 40 100 51.39 1284 529 1323 50.1 125.2
onaa™™® g0 100 1119 1865 1140 190 111 1850

Note: C — amino acid contentin mg / 1 g of product protein; A — amino-acid
score, % relative to the FAO/WHO reference scale.

| Table 9. Content of Vitamins in Cream Dessert Bioproducts
Vitamins, mg /100 g Type of bioproduct

cranberry blackberry blueberry

Vitamin B, (thiamin) 0.03 0.03 0.03
Vitamin B, (riboflavin) 0.12 0.12 0.12
Vitamin B; (pantothenic acid) 0.013 0.025 0.015
Vitamin Bg (pyridoxine) 0.009 0.005 0.009
Vitamin C (ascorbic acid) 22.5 22.5 21.84
Vitamin PP (niacin) 0.27 0.28 0.23
it bavalont) 0% o3 0.32
b-carotene (provitamin A) 0.09 0.03 0.03

| Table 10. Content of Minerals in Cream Dessert Bioproducts

Minerals, mg /100 g Type of bioproduct
cranberry blackberry  blueberry
Na (sodium) 55.6 57.1 56.1
K (potassium) 147.0 153.2 142.2
Ca (calcium) 102.9 104.1 103.1
Mg (magnesium) 13.5 14.5 12.9
P (phosphorus) 102.4 103.9 102.6
Fe (iron) 41 4.1 41
| Table 11. Caloric Content of Cream Dessert Bioproducts
. bi.(l;‘;’)prgdu - Mass fraction, % c%EE:ﬁ,
fats proteins carbohydrates ash

Cranberry 7.58+0.2 250+0.2 13.04+0.1 0.73+0.3 127.03
Blackberry 7.60+0.2 256+0.2 13.09+0.1 0.76+0.3 127.63
Blueberry 76102 254+02 13.31+£0.1 0.74+0.3 128.47
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Milk intended for the production of a product is cleaned
from mechanical impurities, heated to a temperature
of (43 + 2) °C and separated to obtain cream with a mass
fraction of fat 10%, into which whey powder is added with
stirring until the dry solids content in the standardized
mixture is not less than 16.4% and mass fraction of fat
7.6%. Then the obtaining normalized mixture is stirred for
10-15 minutes and heated to a temperature of (6-70) °C,
homogenized at a pressure of (18 + 2) MPa for 3—-5 seconds,
pasteurized at a temperature of (90 + 3) °C with holding for
50-60 seconds. The pasteurized cream mixture is cooled to
the fermentation temperature (39 + 1) °C.

A starter culture containing bifidobacteria, lactic acid
streptococci and lactic acid bacteria in an amount of 5% of
the weight of the fermented normalized mixture is added
into the cooled normalized mixture. The mixture with the
starter culture is stirred for 10-15 minutes and left for
3.5-4.0 hours until the titratable acidity increases within
4.65-4.77 pH.

Then, pre-prepared and cooled to a temperature
of 38-40 °C berry syrup and pre-prepared solutions
of ferrous lactate and ascorbic acid are added into the
normalized mixture fermented at a temperature of 38-40 °C.

The final product is packed at a temperature of 38-40 °C
into polystyrene cups weighing 125 g. The packaged
product is sent to the refrigerating chamber for additional

Bce aBTOpbl HECYT OTBETCTBEHHOCTb 32 PabOTy U NPEACTaBNEHHbIE AaHHbIE.
Bce aBTOpbI BHEC/M PaBHbIN BKNag, B paboTy.

ABTOpbI B PABHO CTENEHV NPUHMMANM y4acTVe B HanNMcaHnu pykonuey un
HECYT paBHYI0 OTBETCTBEHHOCTb 3a Nnarvar.

ABTOpbLI 06BABMAN 06 OTCYTCTBUM KOHMNKTA UHTEPECOB.
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cooling to a temperature of (4 £ 2) ° C and thermostating for
2.0-3.0 h, while the formation of the product structure is in
progress.

The creamy dessert bioproduct is recommended both as
standard foods and for people suffering from diabetes mellitus
and atherosclerosis. The possibility of consume this product
by people suffering from diabetes mellitus is achieved mainly
due to the use of a sugar substitute, sorbitol, and the usage
of cream with mass fraction of fat 10% provides the human
body with a sufficient amount of lecithin, which is involved in
the normalization of cholesterol balance.

The new bioproducts are completely balanced in their
chemical composition, have high nutritional value, probiotic
properties, preventive effect, organoleptic characteristics
and reduced cost price.

Conclusions/BbiBoabl

The above analytical and experimental results indicate
that the goal set in the scientific and experimental work
has been achieved: a biologically active agent based on
wild berry raw materials of the Siberian Region of Russia in
the form of berry syrups has been developed; recipe and
biotechnological parameters for production of a new type of
creamy dessert bioproduct enriched functional ingredients,
thanks to which it can be classified as a healthy food product,
have been developed.
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