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Po3pooaeno mexnonozito cupkosux mac 3 pis-
HOM0 MAC0B010 HACMKOI0 JHCUPY 3 BUKOPUCMAH-
nam xpionopowrxy <Ilap6ys>. Bcmanoeneno, wo
emicm xpionopowxy <lapoys> y conenux cupko-
BUX MACAX € HUNCUUM, HIdC Y conookux. Kinviicmo
eKazanoi kpiodobasku 30inbWYeMvCa Y pesyiv-
mami 36inbwenns 6MICMY Hcupy MOJIOUHOL OCHO-
eu. Taxosc eusueno opeanonenmuuni ma pisuxo-
Ximiuni xapaxmepucmuxu coni00KUxX ma CoNeHux
cupkosux mac. Bcmanoeneno, wo eonu noguicmio
sionogioanu nopmamuenum eumozam. JJocaioni
3paA3KU MATU NPUEMHULL MOBAPHUTL 6U2NA0

Kntouoei crosa: cupxosi macu, ewepezemuyuna
UiHHICMb, KPIONOPOWLOK, JIKYE8ANbHO-NpOPinax-
muuni npodyxmu, Gionoziuna uinnicmo, enepee-
MmuuHa yiHHiCMo

=, u|

Paspabomana mexnonozus meoposcHvIX Macc
C pasuuHol MaccoBou 0oJell Hcupa ¢ UCNOIb-
306anuem xKpuonopouwxa <Toixeas. Yemanosaeno,
umo cooepoicanue kpuonopowra <Toixeas 6 cone-
HbIX MBOPONCHBIX MACCAX HUNICE, HeM 8 CILAOKUX.
Koauuecmeo yxazannoii xpuodobasxu yeenuuu-
eaemcs 6 pesynvmame YGeaUMeHUs. COOEPICAHUSL
aocupa monounoli ocrose. Taxsce usyuenvt opea-
Holenmuveckue u QuU3UKO-XuMuHecKue xapaxme-
PUCIUKYU CTIAOKUX U CONEHBIX MBOPOHCHBLIX MACC.
Yemanosneno, wmo onu noanocmvio coomseemcmeo-
eanu Hopmamuenvim mpedosanusm. Onvimuvie
00pasyubL UMeNU NPUAMHBLLL MOBAPHBLI 6UO0

Kmroueevte cosa: meoposicnvie maccol, snepze-
MuMecKas ueHHoCb, KPUONOPOULoK, euedHo-npo-
Qunaxmuueckue npodyxmol, duonoeUMecKan yeH-

HOCmb, IHepeemuuecKas yeHHoCms
u] =,

1. Introduction

In a complex environmental situation, among a wide range
of effective population protection ways is the manufacture
of therapeutic food products, including dairy. Given today’s
difficult environmental conditions, there is an urgent need to
enhance the structure of nutrition by improving the quality,
biological value and taste of food products [1]. An important
focus in this regard is enrichment with vitamins, minerals
and immunity substances, especially on a natural basis.
Dairy products are no exception. The use of natural dietary
supplements in this context has an inexhaustible source and
resources. Efficient combination of cryopowders as dietary
supplements to a “milk” base carries great promise, both in
bio-technology, and social terms. Cryopowders are useful for
both adults and children [2].

Therefore, the research of the possibility of using the
cryopowder “Garbuz” as a phytonutrient in technologies of
therapeutic salty and sweet curds is proposed.

2. Literature review and problem statement

Since the days of Hippocrates, it has been known that
vegetable products have preventive and treatment proper-
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ties [3]. Our objective is to help people understand how to
improve health using functional foods. For over 15 years,
researchers have been solving the problem of creating these
unique products. For this, the only possible to date technol-
ogy had been used to get products that would meet the above
properties. These products are cryopowders [4, 5]. They sig-
nificantly increase the biological value of foods and improve
their chemical composition [6]. Introduction of cryopowders
as fillers in sour-milk drinks allows preparing new kinds of
therapeutic drinks enriched with vitamins and minerals [5].
They considerably improve the chemical composition of food
products and increase their biological value. Adding cryo-
powders in butter and margarine allows increasing the shelf
life almost 4 times [1]. These data allow us to recommend
cryopowders for use in dairy production technologies.

New targeted foods, unlike traditional, can prevent and
correct the effects of human diseases through the use of di-
etary supplements [7]. Dairy production changes, along with
the consumers’ needs and preferences. In this regard, the role
of fillers, both animal and vegetable, increases in dairy pro-
duction. Their main objective is to increase the biological,
nutritional and technological quality [8, 9].

Natural vegetable dietary supplements are particularly
noteworthy because they provide therapeutic properties to
dairy products due to natural origin. The use of such sup-




plements allows compensating for a deficiency in essential
nutrients, increasing non-specific resistance to adverse envi-
ronmental factors [1].

So, the production of curds involves the development
of formulations that include multifunctional additives, in
particular, cryopowders from natural vegetable materials. A
variety of properties of such powders causes their ambiguous
effects on the product quality. In this regard, the need arose
to study the properties of cryopowders to further recom-
mend them for use in the production of curds and assess their
impact on the feedstock quality.

Some authors offer basic process parameters of produc-
tion of soft acid-rennet curds with vegetable components,
the use of vegetable components in optimum doses for adding
in milk powder products, which in turn provides products
with certain structure and quality [8]. The technology of
functional concentrates from dry whey, enriched with carot-
enoids of pumpkin, medicinal and aromatic raw materials is
developed [2]. The use of licorice root in the formulation of
semi-finished products based on skimmed milk is proposed,
the technology of semi-finished products based on skimmed
milk using Snowdon rose is developed [1, 4]. The paper in-
vestigates the use of extracts of calendula blossoms and bear-
berry leaves to improve the taste of spreads and prolong their
shelf life. Thus, researchers suggest using various fruit and
berry raw materials in the production of rennet cheese [10].

Literature review showed that the use cryopowders based
on vegetable materials in the food industry is very limited,
and data on the use of the cryopowder “Garbuz” in the tech-
nology of curds are unavailable. Therefore, it seems relevant
and timely to develop a technology of curds with the cryo-
powder “Garbuz”, which would have great social importance.

3. The aim and objectives

The aim was to develop a new technology of sweet and
salty curds with the cryopowder “Garbuz”.

To achieve the aim, it was necessary to accomplish sev-
eral objectives:

— to prove the usefulness of the cryopowder “Garbuz” in
the technology of sweet and salty curds;

— to investigate the organoleptic properties of sweet and
salty curds with the cryopowder “Garbuz”;

— to study the basic physicochemical properties of curds
with the cryopowder “Garbuz”;

— to conduct a microbiological examination of curds with
the cryopowder during storage.

4. Materials and methods

The experiments were conducted in the research labora-
tory of the Department of Milk and Dairy Products Tech-
nology, Lviv National University of Veterinary Medicine
and Biotechnologies named after S. Z. Gzhytsky and also at
the Prometey Ltd (Lviv Dairy Plant, Ukraine) (Fig. 1). The
standardized dietary supplement — the cryopowder “Garbuz”
(Fig. 2), the content of which was set and calculated based on
preventive and therapeutic doses per 100—150 g of curds was
used. The formulation of curds was recalculated for industrial
production, namely per 1000 kg of finished product.

More details on the research methodology can be found
in [11].

Fig. 2. Cryopowder “Garbuz” and curds

5. The results of the research on the use of
the cryopowder “Garbuz” in the technology of curds

An important criterion in developing the formulation of
sweet and salty curds was to find optimum ratios of ingredi-
ents in order to obtain the appropriate standard taste.

Table 1, 2 show the optimum formulation of salty and
sweet curds of different fat content using the cryopowder
“Garbuz”. Tt is found that the quantity of the cryopowder
“Garbuz” in the formula is increased with increasing the
fat content in raw milk. Thus, the cryopowder quantity is
increased from 9.75 to 13.59 kg per 1.000 kg of finished
product for salty curds, while the cryopowder quantity for
sweet curds was somewhat higher and ranged from 17.23
to 33.61 kg. This change in the quantity of the cryopowder
“Garbuz” in curds is associated with the introduction of
more sugar to fatter curds and fat content of the milk base,
which greatly intensifies the taste perception of the proposed
dietary supplement. Major factors of the cryopowder intro-
duction were standard organoleptic properties and daily
need of the product. This development is targeted at individ-
ual categories of consumers with certain problems, which are
eliminated or prevented by the cryopowder “Garbuz”.

Merchandising and organoleptic properties of foods play
an extremely important role in the overall assessment of dairy
products since appearance, consistency and aroma of curds
sharpen vision, sense of smell and evoke a certain response
that causes the willingness or unwillingness to eat them.



Table 1

Recommended formulations of sweet curds with
the added cryopowder “Garbuz”

Sweet curds
Composition of curds low-fat with semi-fat (4.8 %) with
the cryopowder the cryopowder
Skim cheese 862.07 -
Acid curd cheese with
5 % fat content B 840.34
Sugar 120.69 126.05
Cryopowder 17.23 33.61
Total 1000 1000
Table 2

Recommended formulations of salty curds with
the added cryopowder “Garbuz”

Salty curds
Composition of curds low-fat with semi-fat (4.6 %) with
the cryopowder the cryopowder
Skim cheese 974.66 -
R
Salt 15.59 15.54
Cryopowder 9.75 13.59
Total 1000 1000

Organoleptic indicators of curds with the added cryo-
powder are given in Table 3.

The analysis of the organoleptic characteristics of curds
with the cryopowder “Garbuz” shows that they have not
undergone essential changes and mostly fully comply with
standard requirements.

Thus, the color of sweet curds was:

— cream-white;

— cream with some yellowish inclusions of the cryoaddi-
tive powder.

The color of salty samples with the cryoadditive was:

— light yellow;

— yellow;

— less intense.

The flavor of curds remained fresh, sour-milk. However,
unlike in salty samples, in sweet samples there was a pro-
nounced flavor of the added cryoadditive. Pilot samples had
a sweet or salty taste with a smack of the cryopowder, more
pronounced in sweet samples. The consistency of pilot sam-
ples was uniform, soft, pasty.

Another important group of indicators to characterize
curds is their physicochemical characteristics.

According to regulations, all curds produced by the dairy
industry in Ukraine must comply with certain constants (ti-
trable acidity, moisture and fat content, energy value).

The physicochemical properties of pilot samples of sweet
curds with the cryopowder are shown in Table 4.

The analysis of numeric data from Table 4 shows that the
cryopowder addition in a certain way affects the physico-
chemical characteristics.

In the production and storage of curds, there may be
an increase or decrease in the quantity of microorganisms.
Microorganisms enter with feedstock from the surface of
process equipment and communications. Violation of san-
itary-hygienic conditions of production leads to the devel-
opment of pathogenic organisms, which results in the for-
mation of toxic substances that cause food poisoning. So,
the research of microorganisms during storage is important
in the production of curds. The dynamics of microbiological
indices of curds during storage is shown in Table 5.

The change of titrable acidity of sweet and salty curds
during storage is shown in Fig. 3, 4.
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Fig. 3. The change of titrable acidity of
sweet curds during storage

So, titrable acidity of pilot samples of salty curds
was 124-130 °T, moisture content — 62-60 %, solids
content — 40-38 %, and the energy values were 164 and
118 kcal /100 g. Titrable acidity of pilot samples of sweet
curds was 126-134°T, moisture content — 63—-66 % and
solids content — 3437 %.

Table 3

Organoleptic indicators of curds with the added cryopowder “Garbuz”

Curds Color, appearance

Flavor and taste Consistency

White with a shade or color of

Curds with fillers (TU; TT) a filler uniform

Uniform, soft, moderately dense,
with or without filler particles

Pure, sour-milk, with flavor,
taste and aroma of the filler

Salty curds: low-fat and
semi-fat (4.8) with
the cryopowder “Garbuz”

Light yellow, pronounced yellow

Fresh, salty, slightly sour, light,
pumpkin flavor and taste

Pasty, with some
cryopowder particles

Sweet curds: low-fat and
semi-fat (4.6) sweet with
the cryopowder “Garbuz”

Cream-white, uniform cream

nounced pumpkin taste and flavor

Pasty, with some
cryopowder particles

Fresh, sweet, slightly sour, pro-




Table 4

Basic physicochemical properties of curds with the cryopowder “Garbuz”

Content
Curds Acidity (°T) Energy value (kcal/100g)
moisture solids fat, %
Standard values of curds 120-140 60-70 — s-f; 4—6 120-180
Salty curds: low-fat and semi-fat with .
the cryopowder “Garbuz” 130/124 60/62 40/38 s-f; 4.8 118/164
Sweet curds: low-fat and semi-fat with
the cryononder “Garbuz” 134/126 63/66 37/34 s-f: 4.6 128/174
Table 5
The results of the microbiological research of curds with the cryopowder during storage
Sweet curds Salty curds
Da Investigated microbiological
Y |indices during product storage low-fat with semi-fat with low-fat with semi-fat with
the cryopowder the cryopowder the cryopowder the cryopowder
Presence of CGB Dilution 10 not found
1
Microbial landscape Lactic streptococci Lactic streptococci
Presence of CGB Dilution 10 not found
2
Microbial landscape Lactic streptococci Lactic streptococci
Presence of CGB Dilution 10 not found
3 . .
Microbial landscape Lactic streptococci Laftl; streptococel
—2 micrococci
Presence of CGB Dilution 10 not found
4 Lactic streptococci T o T o
Microbial landscape 3—4 micrococci; Lactic streptococcl Lactic streptococel Lactic streptococci
1-2 micrococci 3—4 micrococci
1-2 stab
143 ional and technological ingredients of plant origi
140 I tional and technological ingredients of plant origin [13, 14].
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Fig. 4. The change of titrable acidity of
salty curds during storage

6. Discussion of the results of using the cryopowder
“Garbuz” in the technology of curds

It is found that daily diets of Ukraine’s population are
deficient in the content of almost all nutrients, including
dietary fiber — by 30 %, vitamins — by 30—55 % [2]. In this
regard, the creation of a wide range of functional products
for correction of the population diets is an urgent task of
different sectors of the food industry.

Several authors point to the usefulness of cryopowders
in therapeutic and preventive nutrition of all population
segments [5, 12].

The curds made using vegetable materials combine tra-
ditional consumer properties with the capabilities of func-

It is found that the cryoadditive quantity is increased with
increasing the fat content in the “milk base”. Some differ-
ences in formulations of sweet and salty curds are revealed.
The research of organoleptic and physicochemical charac-
teristics found that salty curds had a yellow color with the
cryoadditive, while sweet curds had a cream color with some
yellowish inclusions of the cryoadditive powder. The flavor
of salty curds remained fresh, sour-milk, while in sweet
curds there was a clearly pronounced flavor of the cryoad-
ditive. Pilot samples of sweet curds had a pronounced taste.
The consistency of curds with the cryopowder “Garbuz” was
uniform, pasty, soft.

Thus, the use of the cryopowder “Garbuz” for food dishes
allows enriching them with vitamins, minerals, dietary fiber.
Cryopowders of food plant materials contain a wide range
of carbohydrates, pectin, as well as vitamins, amino acids,
fiber, polyphenolic compounds. According to the literature,
addition of pectin as fillers prevents protein precipitation
during heat treatment [15]. Pectin is known as “traditional”
gelling agent for the industrial production of jelly, marma-
lade, marshmallow, jam and other food. It contributes to
consistency density, increases the milk jelly stability and
prevents whey isolation. A characteristic feature of pectin
is the gel-forming ability and also high stability at low pH
and high sugar content. The properties of pectin in the
dairy production positively affect a consistency of finished




products and have a significant radioprotective effect on a
human body [16].

The complex set of chemical and biochemical compounds
in the cryopowders allows attributing them to products with a
wide range of therapeutic and radioprotective properties [8]. At
the same time, it should be noted that, along with the therapeu-
tic effect, the introduction of dietary supplements in curds im-
proves the energy value and also promotes a positive influence
on the content of all standard vitamins in the pilot samples.

Thus, the usefulness of the cryopowder “Garbuz” in the
technology of curds of different fat content and type, which
increases the biological value is proved.

7. Conclusions

1. The usefulness of the cryopowder “Garbuz” in the
technology of sweet and salty curds is proved. The possibili-
ty of using the cryopowder “Garbuz” as a component of ther-

apeutic and preventive curds is investigated. Major factors
of introduction of the cryopowder “Garbuz” were standard
organoleptic properties and daily need of the product.

2. The research of the organoleptic characteristics of
curds with the cryopowder “Garbuz” found that sweet curds
had a cream color with individual yellowish inclusions of
the cryoadditive powder, and salty curds, respectively, had a
yellow color. In sweet curds, there was a pronounced flavor
of the cryoadditive, while the flavor of salty curds remained
fresh, sour-milk.

3. The research of the influence of the cryopowder “Gar-
buz” on physicochemical quality parameters of curds and
their changes during storage revealed improvement of the
quality of pilot samples compared with traditional ones.
Sweet and salty curds containing the cryopowder “Garbuz”
had a nice presentation.

4. The research of titrable acidity in curds found that
titrable acidity of salty curds was 124—130 °T, while that of
sweet curds — 126—134 °T, respectively.
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