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Obijective. Development of the technology of whipped sour-milk desserts based on buttermilk
and determination of their quality.

Methods. Standard, generally accepted and special research methods were used in the work,
which ensured the fulfillment of the assigned tasks. Sampling and preparation for research was
carried out according to DSTU ISO 6498:2006. The mass fraction of dry substances was determined
by the refractometric method. The mass fraction of protein was determined by the Kjeldahl method.
Determination of the mass fraction of fat was carried out by the Soxhlet extraction-weighing method
in Rushkovsky's modification. The mass fraction of carbohydrates was determined by the Bertrand-
Bierri centrifuge method. Determination of the mass fraction of mineral substances was carried out
by the X-ray fluorescence method using the Spectroscan spectrometer.

Results. The expediency of using secondary dairy raw materials, in particular scotch, in the
technology of whipped sour-milk desserts is substantiated. The technological scheme of their
production was developed. In the developed technology, a milk-protein concentrate of buttermilk is
used as a sour milk base, liquid base is buttermilk, and the structure-forming component is xampane
biopolymer. The nutritional value of whipped sour-milk desserts based on buttermilk was studied. It
has been proven that the developed desserts are not inferior in terms of organoleptic indicators and
nutritional value to desserts made according to traditional technology on the basis of low-fat sour
milk cheese. The proposed technology will make it possible to make the most complete use of the
nutritional potential of milk and expand the range of low-calorie sour-milk desserts with improved
quality characteristics.

Keywords: secondary dairy raw materials, buttermilk, milk-protein concentrate, sour-milk
desserts, organoleptic indicators, nutritional value.

Formulation of the problem. In modern conditions, the development of any branch of the
food industry is inextricably linked to the implementation of the concept of greening - the rational
use of natural resources based on the principles of low- and zero-waste technologies.
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With the traditional technology of industrial processing of milk into butter, cheeses and
caseinates, by-products are obtained: skimmed milk, buttermilk, milk whey, which are classified as
secondary resources of the dairy industry with the general name - protein-carbohydrate dairy raw
materials. 50...73% of dry matter goes to it - almost the entire protein, carbohydrate and mineral
complex of whole milk [1, 2].

The total resources of secondary dairy raw materials (SDRM) in Ukraine make up 70% of the
volume of processed milk and reach 2.9...3.2 million tons every year. The significant volume and
high nutritional value of the SDRM determine the need for its full collection and rational use in the
production of food products.

Therefore, taking into account today the limitations of natural food resources, the need for
rational use of the biopotential of domestic secondary dairy raw materials (buttermilk, skimmed milk,
whey), the problem of finding directions for its inclusion in the diet and its use in food production
technologies becomes dominant.

Analysis of recent research and publications. The research of many domestic and foreign
scientists is dedicated to the creation of scientific and practical principles for the use of secondary
dairy raw materials in food technology: Hnitsevich V. A., Grinchenko O. A., Deinichenko G. V.,
Zolotukhina I. V., Polishchuk G. E., Romanchuk I. O., Solomon A. M., Tkachenko N. A., Trubnikova
A. A., Chagarovsky O. P., Yudina T. I., Misselwitz B. and others [3-13].

Despite the large number of scientific studies, work in this direction is constantly continued
and, on the one hand, lies in the area of the use of food additives and their mixtures, and, on the other
hand, involves the involvement of new raw materials in the technological cycle, which are a natural
source of essential substances and has a wide range of technological properties. Therefore, it is of
scientific and practical interest to develop innovative technologies for food products, in particular
sour-milk desserts based on secondary dairy raw materials.

Desserts play an important role in supplying the human body with the necessary nutrients,
contribute to the feeling of satiety, but due to the increased content of fats and carbohydrates, they
belong to the group of high-calorie dishes.

A large group of dairy sweet dishes are desserts that contain fermented milk products as a
milk base: sour milk cheese, sour cream, yoghurt, acidophilic milk, koumiss, etc. This group of sweet
dishes in a composition with different fillers makes up a wide variety of desserts.

One of the types of secondary dairy raw materials, which is formed at the stage of curdling or
separation of cream during the production of butter, is buttermilk. The nutritional potential of
buttermilk and its functional properties meet all the requirements for raw materials for protein
structured dairy products. When this type of secondary dairy raw material is obtained, 80-90% of
milk proteins, 0.4-0.7% of milk fat, a significant part of minerals and water-soluble vitamins go into
its composition [1, 5]. It should be noted that the mineral substances in the flakes are in well-balanced
proportions for the average adult consumer and in an easily digestible form.

The biological value of buttermilk is due to the presence in them of a biologically active
complex of antisclerotic substances — lecithin. Buttermilk meet the requirements of lipotropicity,
having a high biological value with a low energy value of the product and are recommended for wide
implementation in the practice of nutrition of the population leading an active lifestyle, as well as
people in a state of hypokinesia.

The functional properties of buttermilk proteins are the ability to emulsify milk fat, stabilize
fat emulsion, increase the water-binding and water-absorbing capabilities of food systems, which
contributes to the production of stable fine-porous foams [1, 5]. Buttermilk is a great reserve for the
production of structured (whipped) low-fat sour-milk desserts.

The objective of the article. The objective of this article is the development of the technology
of whipped sour-milk desserts based on buttermilk and determination of their quality.

Presentation of the main research material. According to traditional technology, low-fat
sour-milk desserts are a multi-component mixture, whipped by aeration, consisting of the following
components: skimmed milk base, fruit and berry filler, sweetener, emulsifier, foaming agent, structure
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stabilizer, flavouring and aromatic substances, food dyes. The listed components are used in various
combinations and ratios.

Milk-protein concentrate (MPC) of buttermilk obtained by thermo-acid coagulation [1, 5, 6]
is used as the sour-milk base of the whipped dessert based on buttermilk. This product is a new non-
traditional type of raw material, which according to organoleptic indicators resembles low-fat
fermented milk cheese, but has increased nutritional value. Thus, milk-protein concentrate from
buttermilk contains 15...20% more proteins than sour-milk cheese, which is due to the increased
content of valuable whey proteins. Milk fat content containing biologically valuable fat acids:
linoleic, linolenic, arachidonic, exceeds almost 2 times their content in low-fat sour milk cheese. The
homogeneous consistency of MPC made of buttermilk makes it possible to use it as a basis for
structured products.

The liquid base is made from buttermilk obtained by churning cream on non-stop butter
makers. As a structure-forming component, the biopolymer xampan is used, which is a domestic
analogue of the well-known structure-former — xanthan. The choice of this hydrocolloid is determined
by its foam-forming and foam-stabilizing properties in wide temperature ranges.

Flavour and aroma fillers, which are usually added to whipped milk desserts, give them a
specific taste and aroma, stimulants act on the nervous and digestive systems, contribute to their better
assimilation. In addition, their use allows you to significantly expand the range of dairy desserts. The
following are used as recipe components of flavouring and aromatic substances: cocoa powder and
strawberry puree. Granulated sugar is used as the main sweetener.

On the basis of a series of preliminary experiments and taking into account the experience of
domestic and foreign researchers, a technological scheme for the production of sour-milk dessert
based on buttermilk was developed (fig. 1). According to this scheme, the preparation of recipe
components includes the reception and grinding of the main types of raw materials, cleaning from
mechanical impurities (sugar sieving).

According to its physical properties, xampan is a substance that dissolves in water at room
temperature, but the process of dissolving the stabilizer in the buttermilk is complicated by the presence
of additional substances (milk fat, proteins, carbohydrates, etc.). Therefore, the optimal temperature
regime was determined, which affects the aggregate state of milk fats and proteins, reducing the
viscosity of the low-fat milk system with an increase in the thermal movement of molecules, which, in
turn, has a positive effect on the process of dissolving xampan in the buttermilk. It was established that
the dissolution of polysaccharide in the buttermilk when the temperature of the liquid phase is increased
to 35...40°C shortens the dissolution time to (80...90)-60 s.

On the basis of previously conducted experiments on model dairy systems [5-8], rational
concentrations of xampan in the buttermilk were determined to obtain a foam-like structure with a
maximum shelf life. The results of these studies showed that the optimal concentration of the xampan
structuring agent in the buttermilk is 0.7%. This concentration allows you to get a lush, thin foam
with a measurable "lifetime", which breaks down slightly during storage.

Pasteurization of the mixture of buttermilk and xampan is necessary to give them the
necessary organoleptic and medical-biological properties. As a result of experimental studies, it was
found that pasteurization at a temperature of 84...86 °C for a duration of (3...5)-60 s kills pathogenic
microorganisms and gives the chips good organoleptic properties.

Cooling to a temperature of 2...4°C, which allows to mix buttermilk with other recipe
components, further cooling of the product allows to inhibit the possible development of pathogenic
microorganisms.

To obtain a foam structure, the most widespread method of mechanical mixing of the mixture
is used. The mechanism of foam formation according to this method assumes that upon entering the
dispersed medium, the blade of the whisk leaves an air trail in the surface layer, the mouth of this air
chamber closes and a certain amount of air is drawn into the product. That way a certain cycle occurs
and the air is dispersed in the product, acquiring the required consistency.
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Portioning and selling to consumers is the last stage of the technological process of the
production of whipped sour-milk dessert based on buttermilk.

The organoleptic indicators of whipped sour-milk desserts based on crumbs are given in
Table 2.

Buttermilk Xampan Granulated sugar MPC
v 4 v v
Filtering Screening Screening Rubbing
12 \2
Soaking and swelling,
v
Dissolution,
¥ 2
Mixing until a uniform consistency <

¥

Pasteurization of the mixture t=84...86°C,t=(3...5)-60 ¢

v

Cooling, t=2...4°C

|
Y

Whipping t = (5...7)-60 c, portioning, selling

v

Sour milk dessert based on buttermilk

Figure 1 — Technological diagram of the production of a whipped sour-milk dessert based on
buttermilk

Table 1 — Organoleptic indicators of whipped sour-milk desserts based on buttermilk

Name of indicators Characteristics of indicators

Appearance A foamy, delicate mass with a glossy surface without coarse
inclusions, without delamination of the structure and visible release
of liquid

Consistency Soft, foamy, creamy

Taste Sweet, characteristic of dairy products, with a taste of flavour filler

Smell Pleasant, characteristic of dairy products, without extraneous odors

Colour Homogeneous, characteristic of the colour of the filler

Table 2 presents the estimated chemical composition [14, 15] of the new products, which
shows that the structured dessert products developed on the basis of buttermilk mainly exceed the
control of the content of proteins, minerals and vitamins. This corresponds to the previously

formulated task of developing products with a low caloric content along with an increased content of
biologically active substances.
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The developed technology makes it possible to obtain whipped sour-milk desserts, the
organoleptic indicators and nutritional value of which are not inferior to desserts made according to
traditional technology on the basis of low-fat sour-milk cheese. Desserts based on buttermilk are
recommended to be used in dietary and medical and preventive nutrition.

Table 2 — Nutritional value of whipped sour-milk desserts based on buttermilk (n=5, P<0,05)

Indicator Sour m|IIt<’ desser.t based on Cheese dessert (control)
uttermilk
Proteins, g 16.9 14.7
Fats, g 1.1 1.78
Carbohydrates, g 28.9 32.7
Mineral substances, mg
Calcium 167.8 147.4
Magnesium 48.3 24.6
Phosphorus 240.7 165.7
Ferum 0.38 0.72
Vitamins, mg

A (retinol) 0.2 0.02
B (thiamine) 0.1 0.06
Ba (riboflavin) 0.2 0.22
PP (niacin) 0.7 0.4

Conclusions. Thus, as a result of the conducted research, the recipe components and
parameters of the technological process of the production of whipped sour-milk desserts based on
buttermilk were determined and substantiated. The new technology will make it possible to make the
most complete use of the nutritional potential of milk and expand the range of low-calorie sour-milk
desserts with improved quality characteristics.
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Mema. Po3pobnenns mexnonoz2ii 30umux KUCIOMOIOYHUX 0ecepmié Ha OCHO8I CKOJIOMUH Md
BU3HAYEHHS IX AKOCMI.

Memoou. Y pobomi suxopucmano cmanoapmui 3a2a1bHONPULHAME MA CReyiaibHi Memoou
00Cni0NCeHDb, AKI 3a0e3nequunt BUKOHAHHA NOCMABIeHUX 3a80anb. Biobip npo6 i niocomosky ix 0o
odocnioxcenusn 3oiticniosanu 3a JCTY ISO 6498:2006. Macosy uacmky cyxux pewo8uH SU3HAYAIU
pedpakmomempuunum memooom. Macosy uacmky 0Oinky euswavanu memooom K'envoans.
Busnauenns macoeoi’ yacmku orcupy npogoounu excmpakyiino-eazosum memooom Coxciema 8
moougixayii Pywkoscvkoco. Macogy uacmky 8y2ne800i8 U3HAUANU UEHMPUDYICHUM MemOoO
bepmpana-b'eppi.  Busnauwenuws — mMacogoi  wacmku  MIHEPANbHUX — peuosur — NPOBOOUTU
PEeHmMeeHODLYOpecyeHMHUM MemOOOM 3a 00NOMO2010 cnekmpomempa « CheKmpoCKamny.

Pezynomamu. O01pyHmo8ano 0oyinbHicmb 6UKOPUCTIAHHA BMOPUHHOL MOTOYHOI CUPOBUHU,
30KpeMa CKOIOMUH, Y MeXHON02I 30umux KUCioMONouHUX Oecepmis. Pospobneno mexuonoeiuny
cxemy ix upoonuymea. Y po3pooneniti mexnonoeii 8 AKOCMi KUCIOMOAOYHOI OCHOBU BUKOPUCMAHO
MONIOYUHO-0IIKOBUL KOHYenmpam CKOJIOMUH, piounHoi OCHO8U — CKOJIOMUHU,
CMPYKMYpOymeopiooio20 KOMNoHeHma — Oiononimep kcamnau. J[ocniodceHo xapuosy yiHHiCmb
30UMUX KUCTOMONOYHUX Oecepmié HA OCHO8I cKolomuH. /[oeedeHo, wo po3pobieni decepmu 3a
OpP2aHONENMUYHUMU NOKA3HUKAMU MA XAPYO8010 YIHHICMIO He NOCMYNAromvCs 0ecepmam, wo
8U2OMOBIEHI 3a MPAOUYIUHO MEXHONOIEI0 HA OCHOBI 3HENCUPEHO20 KUCTOMONOYHO20 CUPY.
3anpononosana mexnonozis 003601umMb HAUOLILU NOBHO BUKOPUCMOBY8AMU XAPUOSULL NOMeHYia
MOIOKA Ma po3UUpumuy acopmumeHm HU3bKOKAIOPIHUX KUCTOMOLOYHUX Oecepmi 3 NOKPAUjeHUMU
AKICHUMU XAPAKMepUCmMuKamu.

Knwuoei cnosa: emopunna MONOYHA  CUPOBUHA, CKOJIOMUHU, MOJIOYHO-OIIKOBUL
KOHYeHmpam, KUCIOMOLOYHI Oecepmu, OpeaHoNenmuyHi NOKA3HUKU, Xap408a YiHHICMb.
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