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AHomauisa. Mema docnidxeHHss — sus4yumu 8rnue KarbUie€8MICHOI
0obasku meapUHHO20 [10XO0XeHHS  (Hanigeghabpukamy  KiCmKo8020
Xap4o8020) Ha WjinbHicme i cmabiribHicmb eMyrnbcii 0151 MicOYHO20 micma.
Y micmo dodaearnu 0obasky e kiribkocmi 5, 10, 15 i 20 % ei0 3azasibHoI
Macu CupOBUHU, NMpu UbOMY 3MEHWUIIU YacmKy eepuwikogoeo macna. llicns
OoOaeaHHs & % Haniegpabpukamy Kicmkogoeo xap4yosozo (HKX)
WinbHicme eMyJribCii 3HU3Us1acsi MOopPIBHAHO 3 KOHMPOJIbHUM 3pa3koM Ha 3,6
%. T[lodanbwe 36inbweHHs 0o03ysaHHs 0obaeKu Cripussio 3pPOCMaHHIo
wiinbHocmi emynscii, ane y 3pasky 3 10 % HKX 3Ha4yeHHS ub020 rnokasHuKa
6yno 6nusbkum 00 KoHmMposnbHo2o. Omxe, nicria 0odasaHHs HKX
Kinekicmoo 10 % crnpusisio ni0BUWEHHIO 3Ha4YeHHS UbO20 OKa3HUKa.
CmabinbHicmb emynbcit i3 15 i 20 % O0obasku MeHwa, HiX y
KOHMposibHoMy 3pasky. [Jo0asaHHs dobaeku 6 Kirlbkocmi 10 % cnpusie
nidguweHHO cmabiribHocmi  eMyrnbCii, He 3MIHKYU 1pu  Ubomy i
WinbHicme.

Knro4oei croea: Oobaska meapuHHO20 [MOXOOXKEHHS,
Hanigsghabpukam Kicmkosuu xap4osul, Karbuil, eMyrbcisi 05isi Mico4Ho20
micma, cmabirnbHicme.

U. C. Pozosou, kaHOuUOam mexHu4Yeckux Hayk (Bbicwee yyebHoe
3asedeHue Ykooricorw3a «llonmaeckul yHusepcumem 3KOHOMUKU U
mopeossnu»). U3MeHeHUs1 ceolicme 3MyJibcuu MecoYyHo20 mecma &
npucymcmeuu Kanbyuticodepxauieli dobaeku.

AHHOmauus. Llenb uccnedoesaHuss —  U3ydUmb  8/IUSIHUE
Kanbyuticooepxauwet 0obasku )XXUBOMHO20 MPOUCXOXOEHUs
(nonyghabpukama KOCMHO20 nuu,eso20) Ha MNIomHoOcmb U cmaburibHOCMb
aMmyrnbcuu Onid neco4yHo2o mecma. B mecmo eHocunu dobasky 8
koniudecmee 5, 10, 15 u 20 % om obwel maccbl Cblpbs, rPU 3MOM
yMeHbwusu 0o c/ueoyHo2o Macna. [locrne 0OobaeneHus 5 %
nonygabpukama kocmHoz2o nuweeozo ([1KI1) nnomHocmsb amyrnbcuu



CHU3uUnacb o CPpaBHeHUD C KOHMPOIbHbIM obpa3uom Ha 3,6 %.
LHanbHelwee ysgenudeHue 0o3uposku dobasku criocobcmeosano pocmy
rnromHocmu 3Mmyribcuu, Ho 8 obpasue ¢ 10 % [IKI1 3Ha4yeHue 3mozo
rnokasamerisi 6b1510 67IUSKUM K KOHMPOsIbHOMY. Mimak, nocne dobaereHus
[1KI e konuyecmee 10 % 3Ha4dyeHue 3mMo20 rokasamersis o8bICUIIOCh.
CmabunbHocmb amyrnbcutl ¢ 15 u 20 % 0obasku MeHbwe, 4emM 8
KOHmMporsribHoM obpasuye. BHeceHue dobaseku e Konudyecmee 10 %
criocobcmeyem roebiWeHUo cmabunbHoCcmu 3Myribcuu U rpu 3moMm He
eniusiem Ha U3MeHeHUEe ee niiomH{ocmul.

Knroyeeble cnoea: O0obaska XKUBOMHO20  [POUCXOXOEHUS,
rnonygabpukam KoCmHbIU nuwiesol, Kanbyud, amyrnbcusi 0719 necoYHo20
mecma, cmaburibHOCMb.

I. Rogovyi, Cand. Tech. Sci. (Poltava University of Economics and
Trade). Changing of properties of emulsion in the presence of short
pastry calcium additives.

Summary. The influence of calcium-containing additives of animal
origin (semi- finished bone food) by the density and stability of the emulsion
for short pastry. The additives were added in an amount of 5, 10, 15 and 20
% of the total weight of raw materials for short pastry with decrease in the
proportion of butter. If you make 5 % semi — finished bon food (SFBF), the
density of the emulsion is reduced compared with a control sample of 3,6
%.

Further increase of the additive dispensing contributes to high density
of the emulsion, but in the sample with 10 % of semi — finished bone food
(SFBF) value of this indicator is close to the control sample . The stability
study of samples allows you to show that the introduction of the semi-
finished bone food (SFBF) in an amount of up to 10 % enhances the value
of this parameter. However, the stability of emulsions with 15 % and 20 %
of additive less than the control one. It means, that the introduction of
additives in an amount of 10 % contributes to the stability of the emulsion
without changing its density.

Given the identified emulsifying ability of semi- finished bone food
(SFBF) the possibility of changing modes emulsion preparation for
shortcrust pastry with the addition was studied. Emulsion sample for
shortcrust pastry with the semi finished bone food, which has been
whipped over the same time as the control sample (25 x 60 s), had close to
it distribution of fat globules. In the case of reducing the duration of
whipping up to 20 x 60 s with the nature of the distribution of fat globules in



the emulsion with the addition preserved. However, for emulsions with
increasing content of semi- finished bone food characteristic small globules
(up to 2 mm) and minimal (3 %) with a number of globules are larger than 8
millimicrons. The stability of the sample with the compared is higher to the
control with the same duration of whipping. The recommended reduction in
whipping of the emulsion for short pastry with semi- finished bone food is
by 5 x 60 s.
Keywords: additive of animal origin, semi- finished bone food,

calcium, emulsion for short pastry, stability.

The formulation of the problem in general. According to the WHO
experts, 50% of human health depends on socio-economic conditions and lifestyle,
and the most important component of the latter is food [1, 2]. Taking this into
account the urgent problem of today’s life is the development of new functional
foods, whose structure would include the substances necessary for normal body
functioning.

Currently a burning problem is the lack of calcium in the human diet. The
shortage of the calcium level in the body gives rise to more than 150 diseases [3,
4]. Therefore, the search for new raw materials rich in digestible calcium is of
paramount importance.

The analysis of recent research and publications. More often than not
calcium salts are used as a source of calcium to enrich food [3]. But their
absorbability depends on the condition of gastric secretion, which worsens with
age. The best optimal from the medical perspective is the addition of calcium in the
form of food premixes - mixtures of vitamins and minerals [5]. The use of
premixes in Ukraine is limited because of their shortage and high cost. In our
country the preference is given to food calcium enrichment not trough chemicals,
but mainly through dairy products and secondary milk raw materials [6]. However,
the use of these additives is problematic because of their short shelf life.

The promising calciferous raw material is food bone. There is a food
processing technology for food bones of bovine cattle into semi-finished bone food
(SFBF) containing 15.0 + 0.1% of easily digestible calcium [7].

To enrich the human diet with calcium it is expedient to use calcium
additives whilst processing the most used types of food. Pastry, including short
pastry belong to this group. Short pastry is prepared based on the emulsion. Hence
it is important to study the impact of SFBF on the emulsion quality for short
pastry.



The formation of the article purposes. The purpose of the article is the
study of the impact of calcium additives of animal origin (semi-finished bone food)
on the properties of the short pastry emulsion.

The statement of the research. Whilst doing the experiment batching of
emulsion components was carried out according to traditional recipes for the
general semi-finished short pastry. Calcium additive SFBF was added in volumes
of 5, 10, 15 and 20% of the total weight of raw materials into the short pastry with
a reduced percentage of fat. Emulsion frothing modes were kept as in the
traditional technology (duration - 1200 s, the number of revolutions of the
equipment working body - 11 s, temperature - 16 ... 20 ° C).

The quality of the emulsion was evaluated for its density and stability. The
density was defined as the ratio of the emulsion sample mass to its volume. The
value of stability was calculated by the ratio of the emulsion volume undestroyed
by centrifuging to emulsion volume prior to centrifuging.

It is noted that when adding 5% SFBF the density of the emulsion is
reduced as compared to the control sample by 3.6% (from 0.860 to 0.838 g / cm?)
(Table. 1).

Table 1

SFBF Impact on the Density and Stability of the Short Pastry Emulsion
SFBF batching, % of the general amount of raw

Indicator material of short pastry
0 5 10 15 20
Density, £ 0,005 g
/ cm?3 0,860 0,838 0,858 0,869 0,893
Stability + 0,1 % 34,5 35,1 35,7 33,1 27,5

With further increase in additive batching the emulsion becomes of high
density, in the sample of 10% SFBF this value is close to the control one (0.858 g /
cm3), and the samples of 15 and 20% SFBF have density higher than in the
control one by 1.1 and 3,8% respectively. The reduced density of the sample with
5% SFBF is caused by the fact that the additive has a relatively high humidity.
That is, in the emulsion with the additive the quantity of additional moisture
increases, and the availability of surfactants of whipping egg products contributes
to its saturation with air bubbles, which leads to lower density. With further
increase of the SFBF quantity the surfactants cannot hold more moisture, the
ability to form bubbles decreases. In addition, SFBF has a bone inclusion (up to
0.5%), which burdens the system.



An important indicator of the emulsions quality is their stability, which is
due to the existence of adsorption membranes phases on the interface. The
emulsions are stable if the adsorption layers has the increased structural viscosity.
The stability of the emulsion for short pastry is provided by protein egg products.
The content of egg products in the emulsion without SFBF is 12.3%, which is
sufficient for their high concentration in adsorption layers and which causes their
increased structural viscosity.

Adding SFBF in the amount of 5 and 10% enhances the value of this
indicator respectively by 1.7 and 3.5 relative percent (Table. 1). The stability of the
emulsion with 15 and 20% additive is less by 4.1 and 20.3% respectively than in
the control sample, because of the decrease in the quantity of proteins due to the
reduction of the egg products share. In addition, SFBF contains fat (11%), which is
located in non-emulsified condition, and water (45.5%), which leads to changes in
the ratio of the dispersed phase and the dispersion medium and the simultaneous
decrease of emulsifier.

Thus, the addition of 10% SFBF to short pastry emulsion contributes to its
stability.

Taking into account the identified emulsifying capacity of the additive, it is
expedient to consider the possibility of changing preparation modes for short
pastry emulsion with SFBF The emulsion for the general semi-finished short
pastry was taken for reference sample whose cooking time was 25 x 60 sec. There
have been studied the emulsions, to which SFBF was added in the amount of 10%
of the total mass of raw short pastry. The duration of prototypes whipping were 15
x 60 s, 20 s x 60, 25 x 60 sec. The stability was assessed by emulsion dispersion ,
which was determined by the nature of fat globules distribution using an electron
microscope, and which is shown in Table. 2 and Fig. 1-2.

The sample of the emulsion containing additive was subject to whipping
during the same time as the control sample (25 x 60 s), it had the distribution of
fat globules close to the latter (Fig. 1,a b).

Table 2
The impact of whipping on the dispersion of the short pastry emulsion
— 5 .
Whipping Fat globules (_:Ilstrlbl_Jtl_on_( Y) under their
Short pastry ) ~ sizes, millimicron
. duration tx60

emulsion e Up to s 4l 4.6 | 6.8 More

, ) than 8
Control sample 25 7 40 30 10 13
Experiment 25 9 40 32 9 10
(Wifh SFBH 20 8 39 | 31 | 1 | 1
15 4 32 33 15 16
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Fig. 1. Emulsion Microstructure for Short Pastry, which Underwent
Whipping 25 x 60 s (400 x magnification)
A - reference sample; B - a sample with SFBF

40% of ball sizes range from 2 to 4 millimicrons in these samples. However
for the emulsions with SFBF the higher content of small balls (up to 2
millimicrons) and lower content ( by 3%) of balls larger than 8 millimicrons is
typical.. That is higher is the stability of the sample with SFBF compared to the
control one with the same duration of whipping. At food industry enterprises the
emulsion for short pastry is not subject to storing, so increasing its stability is
inexpedient.

The sample of the emulsion with SFBF with whipping duration 20 x 60 s
(Fig. 2a), is similar to the control one according to its microstructure. The amount
of fat globules sized from 2 to 4 millimicrons is 39%, ranging from 4 to 6
millimicrons - 31%, which is not very different from the control emulsion. The
amount of globules larger than 8 millimicrons is 2% less than in control sample,
indicating a higher dispersion of the emulsion and its smaller ability to layer.

Fig. 2. Emulsion Microstructure for Short Pastry, which Underwent
Whipping A) 20 x 60 s B) 15 x 60 s. (400 x magnification)

Further reduction of whipping time is inexpedient which is indicated by the
analysis of the microstructure for the sample with SFBF which was whipped for 15



x 60 sec. In it the amount of globules larger than 8 millimicrons is by 3% greater
than in the control emulsion, which is the prerequisite for further coalescence. As
compared with the control sample the share of globules ranging in size from 6 to 8
millimicrons increased by 5%, while the number of small globules (up to 2 and 2
to 4 millimicron) reduced (by 3 and 8% respectively).

The analysis of the research results has shown that it is expedient to reduce
the duration of emulsion whipping adding 10% SFBF from 25 x 60 to 20 x 60 s
(by 5 x 60 sec). This emulsion sample will have the same dispersion as the
emulsion for traditional short pastry obtained during whipping for 25 x 60 sec.

Conclusions. It has been proven that the addition of calcium additive of
animal origin (semi finished bone food) to the short pastry emulsion in the amount
of 10% of raw short pastry improves the stability of the emulsion, and its density
does not change. It has been noticed that the dispersion of emulsion samples with
such content of additives prepared within 20 x 60 s, is the same as in the control
sample obtained during whipping for 25 x 60 sec. As a result, it has been
recommended to reduce the duration of whipping for the short pastry emulsion
with SFBF by 5 x 60 sec.

The prospects for further research. In the future we plan to investigate the
impact of semi finished bone food on short pastry adhesion strength.
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