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Abstract. The article gives theoretical reasons for, and describes
the prospects of using ostrich meat in the technology of special
purpose chopped meat products. It has been shown that ostrich meat
is higher in protein and lower in cholesterol than other traditional
types of meat raw materials. The results of the experimental research
of the technological properties of ostrich meat are presented. The pH
and water activity of the extracts of chopped meat have been
investigated as well as the water-binding capacity, water molecular
mobility, and the degree of penetration of chopped meat. It has been
determined how much of their mass semi-processed chopped meat
products lose during heat treatment. The organoleptic quality
parameters of chopped meat products from beef and ostrich meat
have been analysed. It has been established that the active acidity of
ostrich meat is by 6.4% higher than that of beef, while the difference
between the water activities of ostrich meat and beef is insignificant.
The research results have allowed establishing that due to a higher
protein content, the water-binding capacity of ostrich meat is higher
by 5.7%, and its degree of penetration is higher by 10.8%. The results
of studying the water molecular mobility in the raw materials
investigated have allowed confirming that there is a greater amount of
bound water in ostrich meat than in beef. It has been found that the
maximum shear stress (the yield value) and the water-binding
capacity of the samples of meat raw materials investigated are
inversely proportional, and that there is a strong correlation between
them. It has been established that mass losses of semi-processed
chopped ostrich meat products are almost 20% lower during heat
treatment than of those made from beef. The results of laboratory
testing of the recipes of chopped beefsteaks from ostrich meat and
beef taken in different proportions are given. According to the results
of the organoleptic quality evaluation of the chopped beefsteaks, it
has been suggested to use ostrich meat in combination with beef at
the ratio 1:1 to manufacture chopped beefsteaks.

Keywords: ostrich meat, chopped meat products, water-binding
capacity, loss of mass.

Introduction. Formulation of the problem

saturated fats and cholesterol is an important task of

Meat dishes and products are important in human

the modern food industry [6].

nutrition because they are a source of complete protein,
fat, vitamins A, group B vitamins, a number of
essential minerals such as iron, zinc, manganese, and
others [1-5]. Meat chopped products are particularly
popular due to their high organoleptic quality and soft
consistency. However, recent studies have shown that
excessive intake of saturated fatty acids and cholesterol
contained in meat raw materials can cause a number of
alimentary diseases, such as cardiovascular diseases,
cancer, and others. So, development of technologies of
special purpose meat products with a low content of
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Analysis of recent research and publications

Today, according to the Global Nutrition Report
(2016), about 44% of people in different countries
suffer from alimentary diseases, such as obesity,
caused by excessive consumption of highly calorific
and fatty food low in fibre and containing not enough
essential minerals and vitamins. One of the ways to
solve this problem is to develop special-purpose foods
on the basis of lean red meat [7-9]. These products are
aimed at improving the general condition of the body,
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reducing the risk of diseases caused by irrational
nutrition, and their treatment [10,11].

This makes researchers pay more and more
attention to the possibility of using in the meat
technologies a raw material new for European
countries — ostrich meat. Its high quality results from
no necessity to include stimulating and hormonal
agents and antibiotics in these birds’ diet. The ostrich
meat properties and application of non-traditional
ingredients in the technologies of special-purpose meat
products are studied in the works by G. Mykyrtichev
(2015), L. Malyakin (2014), B. Gekhaev (2016),
D. Baranenko (2016), N. Sarbatov (2015), E. Potawska
(2011, 2013), A. M. Cullere (2014), and others.

Table 1 — Protein, fat, cholesterol

It is known that ostrich meat contains a significant
amount of protein (22.5%), which is by 32.4% more
than in pork, with a relatively low content of
intermuscular fat (0.9%), and is characterised by low
energy value (Table 1).

The composition of ostrich meat proteins is
highly balanced (Table 2), as evidenced by the high
utilisation rate of its amino acids (U=0.8) [15]. An
analysis of the data presented in the table shows that
the amino acid content of ostrich meat differs
favourably from that of chicken meat and can be
compared to that in beef and pork. The content of
such amino acids as leucine, isoleucine, and lysine is
even better in ostrich meat than in other meat types.

content and energy value of meat

Criteria Type of meat -
Beef Pork Poultry Ostrich meat
Protein, g 18.9 17.0 21.1 22.5
Fat, g 12.4 27.8 1.65 1.07
Cholesterol, mg 80 70 40 32
|_Energy value, kcal 187 316 162 97

Source: developed by the authors and based on generalisation of [12-14].

Table 2 — Essential amino acid composition in meat, g/100 g of protein

Source: developed by the authors and

The works of many researchers are devoted to
studying the fatty acid composition of ostrich
meat [13,16,17]. The results of these investigations have
allowed establishing that the ratio of polyunsaturated and
saturated fatty acids in ostrich meat ranges from 0.64 [16]
to 1.16 [17], while the ratio recommended by the WHO is
0.5 [18]. This means that ostrich meat can be used in the
technologies of special-purpose meat products.

Ostrich meat is considered to be a high-end
dietary product, as, according to the data obtained by
G. Mykyrtichev (2012) [19], the cholesterol level in
ostrich meat is 32 mg/100 g, which is less than in other
types of meat: by 20% less than in chicken, by 60%
less than in beef, by 54.3% than in pork (Table 1).

Ostrich  meat is high in such deficient
micronutrients as iron, copper, manganese, zinc,
chromium [20,21]. 100 grams of ostrich meat can
satisfy almost 60% of the daily need in iron [22-24].
Taking into account N. Soleimani’s data (2011) that
about 30% of people suffer from iron deficiency [25],
the use of ostrich meat in special-purpose meat
products might help patients with anaemia as well as
pregnant women. Ostrich meat contains less sodium
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Criteria Type of meat _ Breast milk

Beef Pork Poultry Ostrich meat (standard)
Isoleucine 4.5 4.7 1.12 4.85 4.6
Leucine 7.9 7.5 1.65 8.0 9.8
Lysine 8.0 8.78 1.76 11.0 7.5
Methionine + cystine 3.9 3.8 0.59 3.2 4.0
Phenylalanine + tyrosine 7.5 7.7 0.89 7.5 8.6
Threonine 5.2 4.7 0.92 4.45 4.6
Tryptophan 1.2 1.4 0.25 1.25 15
Valine 5.1 6.1 1.1 4.5 5.2

based on generalisation of [13,15,16].

than beef and pork, so it could be recommended to
people suffering from hypertension.

Many researchers have proposed technologies for
special-purpose meat products using ostrich meat. As
ostrich meat products are low in calories and of high
biological and nutritional value, N. Gerasimova (2013)
suggested using it to make meat and vegetable
products for school meals [26]. N. Sarbatova (2015)
proposed a technology of ostrich meat cutlets with
potatoes and cabbage added, which allowed obtaining
products of high organoleptic quality [27].

The technological properties of ostrich meat have
been far less studied than its chemical composition.
Thus, Yu. Boyko (2016), on studying the histologic
microstructure of muscular tissues, determined that
chilled ostrich meat and beef had the same absorption
spectra [28]. Besides, it was shown that adding ostrich
meat to the formulations of chopped meat products
would improve the stability of meat systems and their
functional and technological properties [29]. However,
despite the benefits of using ostrich meat in the
technologies of special-purpose meat products, we
have not found any systematic data on the
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technological properties of this raw material in the

scientific literature. So, further research in this

direction is quite reasonable.

The purpose of the research presented in this
article is to investigate the functional and technological
properties of ostrich meat for further development of
the technology of special-purpose meat products. To
achieve this goal, the following objectives were
formulated:

— to investigate the moisture condition in the ostrich
meat compared to that in beef, and to determine the
weight losses during its heat treatment;

— to determine the structural and mechanical
properties of ostrich meat;

— to analyse the quality of chopped meat products
made with the use of ostrich meat compared to beef
products.

Research materials and methods

Meat of an ostrich leg quarter (Agro-soyuz,
Dnipro) and first-grade trimmed beef were used in the
research. The main research was carried out in the
laboratories of the Kharkiv Institute of Trade and
Economics of the Kyiv National University of Trade
and Economics (the Department of Innovative Food
and Restaurant Technologies) and on the base of the
Central Research Laboratory of the Kharkiv Medical
Academy of Postgraduate Education.

The functional and technological properties of
meat were determined by the values of the pH and
water activity of the meat extracts, as well as by the
water-binding power and by the degree of penetration
of chopped meat. Based on the degree of penetration
determined for chopped meat, the maximum shear
stress was calculated by P. Rehbinder’s formula:

1=K-P/h? (€]

where t is the maximum shear stress, Pa;

K is the cone constant, depending on the angle o
at its apex, at a = 60°, K = 2.14;

P is the penetration force, P = 0.163 N;

h is the depth of immersion of the cone, m.

The pH of the meat was determined
potentiometrically with a pH meter 150-M [30]. The

water activity was determined with a HygrolLab
portable high-speed device according to [ISO
21807:2007. The water-binding capacity of the meat
was determined by pressing [30]. The condition and
the molecular mobility of water in the meat was
studied by the spin echo (Hahn’s echo) method on a
nuclear magnetic resonance pulsed spectrometer by the
spin-spin relaxation time [31].

The degree of penetration of the chopped meat
was determined with a Labor penetrometer. Its
operation is based on free immersion of the cone
indenter in the tested sample for a certain time [32].

The properties of ostrich meat were studied in
comparison with those of beef. Beef was chosen as a
reference sample because this raw material is widely
used for chopped meat products and is the closest to
ostrich meat in its properties. 5 samples of model
systems of chopped meat were analysed:

1 — beef (reference sample);

2 — beef and ostrich meat in the ratio 3:1;

3 — beef and ostrich meat in the ratio 1:1;

4 — beef and ostrich meat in the ratio 1:3;

5 — ostrich meat.

To determine the yield of chopped meat products,
we studied the weight loss in semi-processed products
during frying. Meat chopped products were prepared
according to the recipe and technology described in the
collection of recipes by L. Golunova (2005). The
quality of the products was evaluated by organoleptic
indicators using the method of expert evaluation on a
5-point scale.

The data was statistically processed with the
Statistica 10 software.

Results of the research and their discussion

The active acidity of meat and the water activity of
raw meat are important parameters that determine the
technological properties of the semi-processed meat
products and their storage life. So, these were the
parameters of the meat extracts determined at the first
stage of studying the model systems of chopped meat
(Table 3).

Table 3 — Water activity and pH of chopped meat

L Samples of chopped meat
Criteria 1 (reference sample) 2 3 4 5

pH 5.4800 + 0.0020 5.5600 + 0.0023 5.7800 + 0.0005 5.6900 + 0.0030 | 5.8000 + 0.0004
a\::\t/?\t‘ietg/ 0.9870 + 0.0004 0.9870 +0.0004 | 0.9880 +0.0007 | 0.9890 +0.0004 | 0.9900 + 0.0005

The analysis of the data presented in Table 3 has
allowed establishing that the pH of ostrich meat is
higher by 6.4%, while the water activity in all the test
samples does not differ significantly. The data obtained
confirm that ostrich meat can be used in meat product
technologies and agree with the data obtained by
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V. Kuzmichev and  R.S.Nascimento
(2015) [33,34].

When developing the technologies of chopped
meat products, it is of utmost importance to study the
moisture content of the raw material and its ability to
be retained by the system. These characteristics effect

on the structural and mechanical properties of chopped

(2008)
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meat, the yield of chopped meat products, their quality
and cost. That is why, we found it necessary to
investigate the water-binding power of the chopped
meat, their degree of penetration, and the weight loss
of semi-processed products during heat treatment. The
results of the studies are presented in Fig. 1-4 and in
Table 4.

50 -
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g 48.01
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Fig. 1. Water-binding capacity of chopped meat made
from: 1 — beef; 2 —beef and ostrich meat in the ratio 3:1; 3 —
beef and ostrich meat in the ratio 1:1; 4 — beef and ostrich
meat in the ratio 1:3; 5 — ostrich meat
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Fig. 2. Dependence of the oscillation amplitude of water
protons during their spin-spin relaxation
in the chopped meat model systems:
1 — beef; 2 — ostrich meat

Ostrich meat has been found to have 5.7% more
moisture-absorbing capacity than beef, and in the blended
chopped meat models, this figure increases with the
increase in the ostrich meat added. The result is
predictable and is explained by the differences in the
content of protein substances in the studied types of raw
materials (Table 1). Studying the mobility of water
molecules in beef and ostrich meat has shown that the
moisture in ostrich meat is mainly in the osmotically
retained form, i. e., more strongly bound than it is in beef,
where weakly bound form of water dominates (Fig. 2).

As the experimental model systems with the
addition of ostrich meat can retain more moisture, they
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have a more tender consistency, as evidenced by the
penetration indicator of the ostrich meat sample, which
is by 10.8% higher than that of the beef sample

(Fig. 3).
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Fig. 3. Penetration values of chopped meat samples made
from: 1 — beef; 2 — beef and ostrich meat in the ratio 3:1; 3 —
beef and ostrich meat in the ratio 1:1; 4 — beef and ostrich
meat in the ratio 1:3; 5 — ostrich meat

The experimentally determined values of penetration
of the chopped meat samples have been analysed, which
has made it possible to calculate their maximum shear
stress. The data obtained have been statistically processed,
and a strong correlation (the Pearson correlation
coefficient was 0.878, p <0.05) between the maximum
shear stress and the water-binding capacity of chopped
meat (Table 4, Fig. 4) has been established. It has been
found that these parameters are inversely proportional,
which is of great practical importance and can be used to
predict the properties of raw meat.

The study of how much weight semi-processed
chopped meat products lose during heat treatment has
shown that ostrich meat products lose almost 20% less
of their weight than beef products (Fig. 5).

The results obtained are explained by a higher
protein content in ostrich meat compared to beef
(Table 1), and correlate with the results of the
determination of its water-binding capacity (Fig. 1).

Though ostrich meat has better technological
properties than beef, which resulted in the better
consistency (tenderness and juiciness) of chopped
beefsteaks (Fig. 6), the organoleptic quality analysis of
the products made following a recipe from
L. Golunova’s collection (2005) has shown that the
ostrich meat samples have a specific taste and flavour
that are unusual for Ukrainian consumers. However,
one of the samples has shown the best sensory
characteristic. It is the sample made from beef and ostrich
meat in the ratio 1:1 (No.3). This agrees with
P. C. Carlos’s data (2013) that the best organoleptic
characteristics are of meat products with the total ostrich
meat content in the recipe 19.08 to 57.6% [29].
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Table 4 — Water-binding capacity and maximum shear stress (yield value)

of the test samples of chopped meat

N Samples of chopped meat
Criteria 1 5 3 2 5
Maximum shear stress, Pa 648 635 617 593 528
Water-binding capacity, % 46.89+0.05 | 47.07+0.07 | 48.01+0.82 | 48.90+0.20 | 49.54+0.93
2 H
L—ﬁ m
0 I 1 L
640 ° ﬁ
g 60f 3 B
§ ol [T | -
. |
540 ‘ ?I
520 Z 0 2

46,8 47,0 472 474 476 478 480 482 484 486 488 49,0 492 494 496 498
Water-binding capacity, %
Fig. 4. Screenshot of a Statistika 10 window:

Scatter diagram of the yield values and the water-binding capacity values of chopped meat
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Fig. 5. Weight loss during frying of chopped beefsteaks

made from: 1 — beef; 2 — beef and ostrich meat in the ratio

3:1; 3 — beef and ostrich meat in the ratio 1:1; 4 — beef and
ostrich meat in the ratio 1:3; 5 — ostrich meat

Weight loss, %

24 4

22 4

20 -

Conclusion

As a result of the research, it has been
established that the active acidity of ostrich meat is by
6.4% higher than that of beef, while the water activity
of both meat types is practically the same. Ostrich meat
has been found to have water-binding capacity that is
higher by 5.7%. It is characterised by lower mobility of
water molecules, which is explained by a higher
protein content in this raw material and allows
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Fig. 6. Sensory quality indicators of the samples of chopped
meat products made from: 1 — beef; 2 — beef and ostrich meat
in the ratio 3:1; 3 — beef and ostrich meat in the ratio 1:1; 4 — beef
and ostrich meat in the ratio 1:3; 5 — ostrich meat

reducing weight loss of semi-processed products by
20% during their heat treatment. The statistical
processing of the experimental data has allowed
establishing a strong correlation between the maximum
share stress and the water-binding capacity of chopped
meat, and has shown that the value of penetration of
chopped ostrich meat is by 10.8% higher than that of
chopped beef. On the basis of laboratory tests, it is
recommended to use ostrich meat in combination with
beef at the ratio 1:1 to cook chopped products.
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Kagenpa iHHOBaLiiHNX XapUOBHX i PECTOPAHHNX TEXHOJIOT1H

XapKiBChKHIT TOPrOBEIIHbHO-€KOHOMIYHHUH iHCTUTYT

KuiBchKoro HalliOHAIEHOTO TOPTOBENILHO-EKOHOMIYHOTO YHiBepcHTETY, mpoB. O. Spomia, 8, M. Xapkis, Ykpaina, 61045

AHoTauisi. Y CTarTi TEOpeTMYHO OOIPYHTOBAHO IEPCIEKTUBM BHKOPUCTAHHA M’sica CTpayca B TEXHOJOTl M’SICHHUX
ciueHrX BUPOOIB cliemiaibHOrO TpH3HadeHHs. [lokazaHo, M0 M’sICO CTpayca XapaKTepH3YEThCsl BHIMM BMICTOM Oinka Ta
MEHIIMM BMICTOM XOJIECTEPUHY, NMOPIBHAHO 3 IHIIMMH TPaIMUiHUMH BHIaMH M’ACHOI cupoBuHH. IlofgaHo pesynbraTn
€KCIIePUMEHTAIbHUX JIOCHI/PKEeHb (DyHKIiOHAIBbHO-TEXHONIOTYHUX BIACTUBOCTEH M sica crpayca. JlocnimkeHo nokasHuku pH
Ta aKTUBHOCTI BOIM €KCTPAKTiB MOAPIOHEHOro M’sica, a TAKOX BOJIOrO3B’sI3YBaJIbHY 3/IaTHICTh, CTAH PYXJIMBOCTI MOJICKYI
BOJM Ta CTYIiHb NEHETpalli MoapiOHeHoro M’sica. Bu3HaueHo BTpaTH Mach M’SCHUMH CiYeHHMH HariB]aOpukaTaMH IiJ yac
TepMiuHOT 00poOKku. [IpoBeneHO aHaNI3 OPraHONENTHYHUX MOKA3HUKIB SKOCTI M’SICHUX CIYCHHWX BUPOOIB i3 SUIOBHUHHH Ta
M’sica cTpayca. BeraHoBieHo, mo M’sico cTpayca BiJpi3HS€ThCS Ha 6,4% BHUIMM MOKa3HUKOM aKTHBHOI KHCJIOTHOCTI, HDK
SUIOBHMYMHA, TOMI SIK PI3HHUIL MiX aKTHBHICTIO BOAM y BOAHHX EKCTPAKTaxX IOAPIOHEHOro M’sica crpayca Ta SUIOBUYUHU
HEe3HayHa. 3a pe3yiabTaTaMy JOCITI/DKeHb BCTAHOBIEHO, IO 3aBIAKM OLIBIIOMY BMICTy OUIKIB M’sico crpayca Mae Ha 5,7%
BUIIMI MOKAa3HUK BOJIOrO3B’s3yBalibHOI 31aTHOCTI Ta Ha 10,8% BuImii cryninb neHerpaunii. Ha ocHOBI aHamisy pe3ynbraTiB
JOCIIUKEHHSI CTaHy PYXJIMBOCTI MOJIKY] BOAM B JIOCHTIDKYBAHMX BH/AX CHPOBMHM IHiJTBEP/UKEHO HAsBHICTb OLibIIOL
KiJIBKOCTI 3B’sI3aHOI BOJM Y M’AiCi cTpayca INOpIBHSHO 3 sUIOBUYMHOKO. BusBIEHO 00epHEHO-NPONOpLiiiHy 3aleXHICTh MiX
rapaMeTpaMy BEIMYMHU IPAaHUYHOrO HANPY)KCHHS 3CYBY Ta BOJIOr03B’SI3yBaJIbHOI 3/IaTHOCTI JOCHIIKYBAaHHX 3pa3KiB M’ CHOI
CHPOBHHH, a TaKOXX MIIHUIA KOPEJIALIHUHA 3B’ 530K MK HUMH. BcTaHOBJEHO, IO BTpaTH MacH IiJ 4ac TepMidHOi 00poOKH
HartiBpaOpukaTiB M’ICHUX CideHHX BHUpOOIB Maibke Ha 20% HIKUI, HK BUTOTOBJICHUX i3 suloBUYMHU. HaBeneHo pesynbraTn
11a00paTOPHOro BiANpAIOBaHHS PELeNTyp CideHUX OidITekciB i3 M’sica cTpayca Ta SUIOBUYHHH B PI3HUX CITiBBIJIHOIICHHSIX.
3a pe3ynbTaTaMu OLIHKH SIKOCTI M’SICHUX CIY€HUX BUPOOIB 3a OPraHONENTHYHUMH IOKa3HUKAMU NPONOHYETHCS BUKOPUCTAHHS
M’sica cTpayca B NMOEIHAHHI 3 SUIOBHYHMHOIO Y CIiBBiqHOIIEHHI 1:1 Wi BUpOOHHUITBA CideHUX OiruTeKcis.

KurouoBi ci1oBa: M’sico crpayca, M siCHI cideHi BUpOOH, BOJIOT 03B s3yBaJIbHA 3/1aTHICTh, BTPAaTH MacH
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