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THE MORPHOLOGICAL COMPOSITION OF ANATOMIC CARCASS PARTS IN YOUNG
PIGLETS THAT BELONG TO DIFFERENT BREEDS
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The results of studies morphological composition of anatomical carcass parts in young piglets that
belong to different breeds and with different pre-slaughter mass have been presented.

It has been established that the specific weight of shoulder-scapular part is reduced with the
increase of slaughter weight in carcasses of piglets Large White breed and Pietrain breed but the dorsal
lumbar part is increased. The specific weight of pelvic femoral part in carcasses of both breeds remains
practically unchanged.

Specific peculiarities of meat Pietrain breed include increased pH levels, poorer tenderness,
moisture retention, color intensity, and more significant weight loss during heat treatment. In addition, pork
of Pietrain breed has reduced dry matter content, but it has a tendency to increase the protein content and
pork of Large White breed has increased fat content. Such increased fat content in pork of Large White
breed was caused its difference in energy value. According to the indicators of dry matter and melting point,
the preference for the fat of Large White breed was established, which confirms its higher quality compared
to the fat of Pietrain breed. The tasting evaluation proved that broth and meat of Pietran breed received
significantly lower marks due to aroma, taste and tenderness indices compared with the meat and broth of

Large White breed.

Keywords: pigs, young piglets, large White breed, Pietrain breed, physicochemical properties, che-
mical composition, muscle tissue, anatomical cuts, carcass, morphological composition, tasting evaluation.

Despite the difficult epizootic situation in
pig breeding in Ukraine (the spread of African
plague virus), pork production in meat balance
of the country continues to occupy high positi-
ons. Thus, according to official statistics, the
specific weight in the structure of meat balance
of Ukraine in 2018 is 34.7 %, while poultry
meat — 53.2 %, beef — 10.3 %, meat of other
types — 1.8 % [1].

In addition, the modernization of produc-
tion for the last 10-15 years in the conditions of
modern reconstructed pig farms has signifi-
cantly improved production indicators because
of the use different crossbreeding and hybri-

Indopmanis mpo aBTopiB:

dization schemes and qualitative changes in the
feed base. At the same time, in leading agro-
formations, the age of reaching live weight of
100 kg in young pigs is 165-175 days, the
average daily gain during the fattening period is
820-1000 g, the feed consumption (complete
feed) per kilogram of live weight gain is 2.8 kg
or less [2, 8].

However, the issue of improving the qua-
litative composition of carcasses, physicoche-
mical properties and chemical composition of
pork, with the use of animals specialized meat
breeds and mixtures of foreign origin [3] is
relevant and defines the prospect of further re-
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search [3-8].

Goal of research is to investigate the mor-
phology of carcasses, the physicochemical pro-
perties and the chemical composition of the lon-
gest muscle of the back and fat of young pigs of
different genotypes and different preslaughter
weights.

Materials and methods of researches.
The study was conducted under the conditions
of LTD "Artsyz Meat Company”, LTD "AF"
Shabolat "of Odessa Region, in the laboratory of
zoochemical analysis of the Institute of Pig
Breeding and Agricultural Production of the UN
of Ukraine, at the chair of Technology of
Livestock Products Production and Processing
in Odessa State Agrarian University and in the
laboratory of Animal Husbandry in the Institute
of Cereals NAAS of Ukraine (2018-2019).

The object of research was young pigs of
Large White breed of domestic origin with
improved meat quality (25 % of the conditional
blood of Large White breed of domestic origin,
75 % of the conditional blood of Large White
breed of French origin and Pietrain of French
origin.

Studies of morphological composition of
pig carcasses [9, 10], physicochemical proper-

ties and chemical composition of the longest
muscle of the back and fat were investigated by
the methods of A.M. Polivoda and others [11],
A. V. Popov and others [15] and in accordance
with GOST 23042-86; GOST 9793-74; GOST
9794-74 [12, 13-15, 16].

The obtained research results were pro-
cessed by the methods of variational statistics
using a personal computer in the MS Excel
2010 application program [17, 18].

Research results. The analysis of the data
in Table 1 shows that the relative mass of natu-
ral anatomical cuts in carcasses of young pigs of
different breeding directions is characterized by
a common pattern of change in their absolute
and relative indices, provided that preslaughte-
red live weight is increased from 100 to 120 kg.
Thus, with the increase of pre-slaughtered live
weight in carcasses of young pigs of White Lar-
ge breed, the specific weight of shoulder-sca-
pular part is reduced by 2.3 % (from 34.5 to
32.2 %), the specific weight of dorsal lumbar
part is increased by 2.2 % (from 32.9 to
33,0 %), the specific weight of pelvic femoral
part ranges from 32,87 to 32,81 %.

With the increase of pre-slaughter live we-
ight in carcasses of yound pigs of Pietrain bre-

1. The absolute and relative mass of anatomical parts of carcasses young pigs
of different breeds and different pre-slaughter weight, ( x + s})

Pre-slaughter weight, kg
Breed Body 10(.) - 12(.) -
parts absolute relative weight, % by absolute relative weight, % by
mass, kg weight of half-carcass mass, kg weight half-carcass
LTD "AF" Shabolat "
Large S* 11,0+ 0,16 34,5 13,6 £ 0,11 32,2
White D ** 10,4 £ 0,24 32,6 14,7 £ 0,27 34,8
p*** 1 105+0,51 32,9 13,9+ 0,55 33,0
LTD "Artsyz Meat Company"

S 10,9 + 0,09 34,2 14,9 + 0,08 32,6
Pietrain | D 10,2+0,18 31,9 15,2+ 0,23 33,3
P 10,8 £ 0,39 33,9 15,6 + 0,43 34,1

* Shoulder-scapular. ** Dorsal lumbar. *** Pelvic femoral.

ed the specific weight of shoulder-scapular part
is reduced by 1.6 % (from 34.2 to 32.6 %), the
dorsal lumbar part is increased by 1.4 % (from
31.9 to 33.3 %), the pelvic femoral part — tends
to increase by 0.2 % (from 33.9 to 34.1 %).

It was found that in the carcasses of young
pigs of Pietrain breed with pre-slaughter weight
of 100 kg, the highest content of muscle tissue
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was found in pelvic femoral part, 77.0 %, which
is 13.2 % more than in pigs of Large White
breed (Table 2). The difference according to this
indicator between animals of these genotypes in
shoulder-scapular cuttings is 14.5 %. The inc-
rease content of muscle tissue in these cuttings
causes their significant commercial value.

The highest content of fat and bones was
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2. The morphological composition of anatomical parts of carcass in young pigs of different breeds and with different

preslaughtered live weight ()_( +S5)

Pre-slaughter weight, kg
Breed Body 100 ' _ 120
parts Morphological composition of half carcass, %
meat Fat | bone meat | fat | bone
LTD "AF" Shabolat "

s! 62,3+ 0,47 26,6 +0,19 11,1+0,21 61,4+0,17 27,6 + 0,06 11,0+0,11

Large White D’ 57,7+ 0,56 27,3+0,25 15,0+ 0,41 54,8 + 0,20 32,4+0,21 12,8 £0,28
p3 63,8 + 0,58 22,7+0,78 13,5+0,20 61,9+0,28 27,3+0,22 10,8 + 0,29

LTD "Artsyz Meat Company"

S 76,8+ 0,86 *** | 12,7+0,86 *** 105+0,31 |755+ 0,90 *** | 146+0,90*** | 99+0,29*

Pietrain D 675+057** | 195+0,39*** | 130+0,26* |664+0,67***|209+046**| 12,7+0,26
P 77,0+ 0,54 *** | 10,4+ 0,96 *** 126+0,62 |742+0,64*** |135+110*** | 123+0,57

1-shoulder-scapular. 2 — dorsal lumbar. 3 — pelvic femoral. * P <0.05. ** P <0.01. *** P <0.001.

3. Results of physical - chemical analysis of meat ( x + S, ),n=3

Live weight, kg pH, gn_its of Tenderness, Water-holding Intgnsity of color, | Losses duriqg culinary
' acidity p capacity, % units ecst. x 1000 processing, %
Large White Breed
100 5,5+ 0,04 9,4 + 0,46 59,1+2,60 72,7+£1,75 18,6 £ 0,93
120 5,6 + 0,03 9,2+0,39 61,2+2,54 78,3+ 0,88 17,0+ 0,58
TS 5,2-5,8 8,3-12,2 53,0-64,0 51,0-82,0 -
Pietrain Breed
100 5,3+ 0,06 * 13,2+0,76 * 54,2 +1,02 58,1+2,77 * 29,4 +£0,91 **
120 5,5+ 0,05 12,2+0,97 * 55,0+1,17 58,7 + 2,83 ** 26,7 +0,88 ***
TS 5,2-5,8 8,3-12,2 53,0-64,0 51,0-82,0 -

1 — technological standard [7].
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found in dorsal lumbar cuttings of pigs Large
White breed (27.3 and 15.0 %) and Pietrain bre-
ed (19.5 and 13.0 %).

When pre-slaughter weight of the young
pigs increased to 120 kg, the maximum content
of muscular tissue was detected in the pelvic
femoral cuttings of Large White breed (61.9 %).
Pietrain animals have an increase in the con-
tent of muscle tissue in the shoulder-scapular
(75.5 %). The content of muscle tissue in the
shoulder-scapular cuttings of pigs Large White
breed is 61.4 %, in the pelvic femoral cuttings
of pigs Pietrain breed —74.2 %. The maximum
fat and bone content were found in the dorsal
lumbar cuttings of both breeds, where the fat
content of the Large White breed was 32.4 %,
the bones — 12.8 %; for Pietrain breed, the cor-
responding figures were — 20.9 % and 12.7 %
respectively.

The difference in the content of meat and
fat in carcasses was statistically highly reliable
(p <0.001) in different natural anatomical cut-
tings in young pigs of different breeds. The pre-
dominance of these indicators was established
in pigs of Pietrain breed over analogues of Lar-
ge White breed. The difference in bone content
in different naturally anatomical cuttings of car-
casses of pigs different breeds was statistically
unreliable. In most cases, there was only a ten-
dency for preference or preference for bone
content in dorsal lumbar parts at 100 kg live we-
ight and in shoulder-scapular at 120 kg live we-
ight (p <0.05).

In general, it should be noted that the
morphological composition of carcasses of
young pigs Pietrain breed has a characteristic
specifi-city that is significant advantages in the
content of meat in all anatomical cuttings of car-
casses in accordance with the relevant indicators
in Large White breed, but it is necessary to cle-
arly understand their different purpose in mod-
ern hybridization and hybridization schemes.

The results of studies the physical-che-
mical properties of muscle tissue are shown in
Table 3.

In terms of active acidity, which play a
significant role in the conservation of meat and
characterize the level of biochemical processes
in muscle tissue after slaughter, pig meat of both
weight categories had no statistically significant
differences — this indicator was practically the
same, it ranged from 5,3 to 5.6 acidity units,
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which were within the technological standard
(pH = 5.2-5.8). At the same time, with the inc-
rease of slaughter weight and the age of the ani-
mal, there was a tendency to decrease the aci-
dity index.

The lowest tenderness corresponds to the
best indices, and the highest value, respectively,
is marked by the inferior tenderness. In relation
to this indicator, it was established within the
technological standard (8.3-12.2 s), but with the
exception of meat of pigs Pietrain breed with
slaughter weight of 100 kg. Meat of Pietrain
breed had the worst tenderness, as confirmed by
our research.

The tenderness of meat is determined by
its moisture-holding capacity, pH level, amount
of connective tissue and fat, muscle fiber
thickness and degree of meat maturation [7]. An
important meat index is its moisture-holding
ability, which depends on the presence of a
"free” and "protein-bound" moisture substances.
There was no statistically significant difference
between breeds due to this indicator, which
meet the requirements of technological standard
(53.0-64.0 %), but there was a tendency for
preference due to this indicator in pigs of Large
White breed.

A similar pattern of preference was found
in the intensity of coloring in favor of meat of
pigs of Large White breed compared with the
meat of Pietrain breed. In addition, meat of
Large White breed has a tendency to increase
due to this indicator with increasing live weight
and, accordingly, the age of animals, unlike
pigs Pietrain breed. Indicators of both breeds
fully meet the requirements of the technological
standard — 51,0-82,0 units. ecst. x 1000.

Relative to the mass loss rate of meat dur-
ing heat treatment, they were significantly high-
er when slaughtered pigs with a live weight of
100 kg, smaller when slaughtered pigs with a
live weight of 120 kg in the cuttings of both
breeds.

The results of our studies showed that in-
creased dry matter content was observed in pigs
of Large White breeds (Table 4). Regardles the
live weight at slaughtering, there was a
tendency to increase protein content in meat of
pigs Pietrain breed and the fat content — on the
contrary in the meat of pigs Large White breed,
there was practically no difference in the
content of ash, calcium and phosphorus.
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4. Chemical composition of muscle tissue of young pigs of different breeds

and pre-slaughter live weight ( x + S¢ ),n=3

Bre|ed
. Large White Pietrain
Indicator Live weight, kg

100 120 100 120
Moisture, % 75,0 £ 0,25 74,4+ 0,26 76,6 + 0,84 76,3 + 0,65
Dry matter, % 25,0+ 0,25 25,6 + 0,26 23,4+ 0,84 23,7+ 0,65
Protein, % 20,2 +0,48 20,3+ 0,30 21,0 + 0,68 21,2+0,81
Fat, % 3,7+0,26 42+0,27 1,3+0,12 1,4+0,16
Ash, % 1,1+ 0,03 1,1+ 0,02 1,1+ 0,03 1,1+ 0,04
Ca, % 0,045+ 0,0006 | 0,046+ 0,001 | 0,040+ 0,002 | 0,050+ 0,001
P, % 0,188+ 0,008 | 0,196 + 0,004 | 0,200+0,011 | 0,200+ 0,012
Energy value, kcal 114,1 119,0 95,7 97,4

5. Physico-chemical parameters of subcutaneous fat of young pigs of different breeds
and pre-slaughter live weight, ( x + S. ),n=3

. Breed
wt;\g/ﬁt Large White Pietrain
kg " | hygroscopic melting the number | hygroscopic | melting the number
moisture, % point, °C of refraction | moisture, % | point, °C of refraction
100 6,4+017 | 31,3+0,45 |1,4600+0,001| 9,7+0/56 [34,2+1,08] 1,4600 + 0,001
120 56+0,09 | 333+0,21 |1,4604+0,001| 88+0,83 [350+1,43] 1,4620+ 0,001

Increased fat content of pigs Large White
breed caused a difference in energy value. Thus,
increased indicators of energy value showed
meat of young pigs Large White breed and for
raising the slaughter weight to 120 kg compared
to the same value of meat from young pigs Pie-
train breed.

Fat, as a technical product, must have a
high melting point for its long-term storage, but
it has the best culinary properties with a low
melting point [7]. In our studies, the discrepancy
between the different age groups of animals in
terms of fat melting temperature was insigni-
ficant: higher values of fat melting temperature
were characterized by the animals increasing the
slaughter weight to 120 kg. The breed differen-

ce in this indicator was relatively pronounced
and confirmed the increased quality of fat of
pigs Large White breed compared to the fat Pi-
etrain breed.

Refractive index, which characterizes the
optical density of a substance and reflects the
degree of fat’s unsaturation. If more unsaturated
fatty acids contained in the fat, refractive index
would be the higher. The refractive index varied
slightly between 1.4600and 14604 in both breeds.
A slight trend was in animal fat with an inc-
rease in slaughter weight from 100 kg to 120 kg.

Pig meat of Pietrain breed had worse indi-
cators of tenderness, which led to its rigidity and
confirmed by the conducted tasting evaluation
(Table 6).

6. Tasting evaluation of broth and pig meat of Large White and Pietrain breeds, x + S.

Live Indicators of tasting evaluation of broth, score
we- aroma | taste | Color | Transparency
|gl;(ht, Breed
g LW P LW P LW P LW P
100 | 45+0,14 | 41+0,12 | 43+0,16 | 3,9+0,10 | 49+0,16 | 3,9+0,09 | 3,5+0,14 | 4,3+0,08
120 | 50+0,00 | 41+0,10 | 45+0,17 | 40+0,12 | 50+0,00 | 43+0,11 | 40+0,14 | 45+0,05
Meat tasting indicators
aroma | taste | Tenderness | Color
Breed
LW P LW P LW P LW P
100 | 50+0,00 | 3,1+0,16 | 40+0,22 | 30+0,38 | 46+0,17 | 3,6+0,29 | 45+0,10 | 3,9+0,07
120 | 50+0,00 | 3,4+0,18 | 42+0,16 | 3,2+0,29 | 48+0,11 | 3,8+0,18 | 49+0,15 | 41+0,09
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Broth and meat of pigs Pietrain breed on
the background of all other indicators (maxi-
mum score 5 points) received significantly lo-
wer scores in terms of aroma, taste and tender-
ness compared to samples of Large White bre-
ed. The difference between the different weight
groups is statistically unreliable, but there was a
tendency to improve the taste, color, tenderness
with the increase of live weight and accordingly
the age of animals.

Conclusions

1. With the increase of pre-slaughter live
weight in carcasses of yound pigs Pietrain and
Large White breeds, the specific weight of
shoulder-scapular part was reduced by 2.3 and
1.6 %, the dorsal lumbar part was increased by
2.2 and 1.4 %, the pelvic femoral part was prac-
tically unchanged.

2. The meat content of all anatomical
cuttings of the carcasses of pigs Pietrain breed
had a significant advantages over the Large
White breed.
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3. The specific characteristics of meat
Pietrain breed include the increased indicators
of active acidity (pH level), poorer indices of
tenderness, moisture retention capacity, color
intensity, more significant weight loss of meat
during heat treatment, but it tends to increase in
protein content, and fat content — on the con-
trary, preference is given to pigs of Large White
breed, which determines the difference in its
energy value.

4. According to the indicator of dry mat-
ter, the melting point, it was established the
preference for the fat of Large White breed, and
confirmed its higher quality of fat compared
with the fat of Pietrain breed.

5. Tasting evaluation of broth and meat
proved the advantage of Large White breed over
the Pietrain breed. In addition, there was a ten-
dency to improve the tasting indicators with the
increase of animals live weight from 100 to
120 kg, and accordingly the age of animals.
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Cycon P. JI.', Xanax B. I.>, Cycon JI. O." Tayiii O. B." Mopgonoziunuii cknad anamomiunux uacmun
myut MOJ0OHAKY ceuHell piznux zenomunie. 3epnosi kyromypu. T. 3. Ne 2. C. 337-344.

Y Ooecvruii deparcasnuii acpapmuii ynisepcumem, eyi. Ilanmeneiimoniscoka, 13,
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2 Hepoicasna ycmanosa Incmumym zepnogux kyremyp HAAH, eyn. Bonooumupa Bepnaoceroeo, 14,

M. [[ninpo, 49027, Yxpaina

Haseodeno peszyiomamu 0ocniodxncenvb Mop@onociuno2o Ckiady aHamoMivHUX 4acmuH myut Moi00-
HAKY C8UHell pi3Hux nopio 3 HeOOHAKOB0I neped3abiliHol macorw. Bemanosneno, wjo npu 36invulenti 3a0iti-
HOI 21CU80i Macu 8 myuax MOI0OHAKY CEUHell 8eauKol Oiloi NOpoou ma nopoou n’€mpeH nUMoma 6aza nie-
40JI0NAMKOBOI YaACMUHU 3MEHULYEMbCA, A CNUHHONONEPeK08oi — 30invuiyemsca. Ilumoma 6aza masocmezHo-
601 Yacmunu y myuax 060x nopio 3anUmacmsvcs NPAKmuyHo 6e3 3MiH.

o cneyughiunux ocobrusocmeti M ’sacHoi npoOyKyii nRopoou n’empen cio ionecmu Ni08UWeHi NOKA-
BHUKU pieHs pH, 2ipuii noKa3HuKu HIXCHOCMI, 801020YMPUMYIOHOT 30aMHOCI, ITHMEHCUBHOCMI 3A0ap8ieHHsl,
OinbUl 3HAYHI BMPAMU MACU M SICOM Npu 1o2o mepmiuniti 06podyi. Kpim moeo, m'sco ceuneii nopoou
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n’empen 8i03HAYACMbCS NOHUNCEHUM BMICTNOM CYXOi peuo8uHU, alie 6CMAHOBIEHO MEHOEHYII0 00 NIOGULYEeH-
H5L 8 HbOMY MICHLY NPOMEIHY, a 3a BMICMOM JICUPY, HABNAKU, nepesaza 6yaa Ha 6OYi M 1A MOLOOHSKY CEU-
Hell geauxoi 6inoi nopoou. Iliosuwenutl emicm scupy y m’aci ceureli 8enukoi 0inoi nopooui 3yMoeus pizHu-
Y10 3a 11020 eHepeemuyHoIO YinHICmIo. 3a NOKA3HUKAMU CYXOT PeYosUHU | meMnepamypu nade1eHHs Kpauum
BUABUIOCH CAJIO, 00EPHCAHE 3 MYUl MOLOOHAKY C8UHell 8eIuKoi 6inoi nopoou, Hidxc nopoou n’empeH, wo
c8i0YUmb Npo  niosuyeHy tioeo axicmo. Ilpu decycmayii M’sica i OYIbUOHY 3HAYHO HUNCUUMU OYIHKAMU 3a
MAKUMU NOKAZHUKAMU, K APOMAM, CMAK Ma HIJDCHICMb, 8I03HAYANACHL NOPOOA N’ EMPeH NOPIBHAHO 3 Geu-
KO0 6in1010.

Knrouoei cnosa: ceuni, monoonsx, eeauxa 6ina nopooa, n’empen, @i3uKo-XiMiuHi 61ACMUBOCMII,
XIMIUHULL CKAA0, M 513080 MKAHUHA, AHAMOMIYHI 6i0pYyOU, mywa, mMop@orociynul cxiad, oe2ycmayiiHa
OYIHKA.
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Cycon P. JL.}, Xanax B. H.Z, Cycon JL AL T ayui A. B! Mopdghonozuueckuit cocmas anamomuueckux
yacmei myuwt MoJ10OHAKA CBUHEI PA3HBIX 2eHOMUNO08. 3epHosbvie Kyavbmypol. T. 3. Ne 2. C. 337-344.

L Ooecckuii 2ocyoapemeennviii azpapmviii ynusepcumem, yu. llanmeneiivmonosckas, 13,

Ooecca, Odecckas obracmo, 65000, Ykpauna

T ocyoapcmeeHHoe yupeocoenue Hucmumym 3eproswix kyromyp HAAH, yn. Braoumupa Bepnadckoeo, 14,

2. Huenp, 49027, Yxkpauna

Tlpusedenuvl pezynbmamul uUccied08anul MOPHOIOSULECKO20 COCIMABA AHAMOMUYECKUX Yacmell myu
MONOOHAKA CEUHEll PA3HbIX NOPOO U NPU PA3HOU npedyOolHOl Macce. YcmanoeieHo, Ymo npu ygeaudeHuu
VOOUHOU JHCUBOU MACCHL 8 MYUAX MOTOOHAKA CEUHE KPYNHOU OeNoll nopoobl U ROPOObL NbeMPEeH YOebHbIlL
6eC NAeYeoONAMmoOYHOU YaACT YMEHbULAEMC s, d CNUHHOKPECMYOBOU — Yeeauuueaemcs. YoenvHulil 6ec maso-
beOpenHOU Yacmu 8 myuax obeux nopoo oCcmaemcst Ha mom JHee YyposHe.

K cneyughuueckum ocobennocmsam msaca nopoosbl HbempeH MOJMCHO OMHEeCmU HOGbIUEeHHbIe NOKA3a-
menu ypogus pH, xyowue noxazamenu HeHCHOCMU, 61a20y0epicuaioujell cnoCOOHOCMY, UHMEHCUBHOCIU
OKpacku, 6onee 3HAUUMeNbHble NOMePU MACCHhlL MACOM NPU e20 mepmuyeckou oopabomxe. Kpome mozo, msi-
CO ceumHell NopPoObl NbeMPeH OMAUYACTICSL NOHUICEHHIM COOEPIUCAHUEM CYX020 8EUeCmEd, HO YCMAHOBNIeHA
MeHOeHYUsl K NOBBIUEHUIO 8 HEM COOEPICAHUSL NPOMEUNd, d NO COOEPICAHUIO AHCUPd, HA0OOPOm, npeumyuje-
cmeo umeem M'CO MONOOHAKA C8UHell KpynHou 6enoil nopoowt. Tlosvluennoe codepacanue jcupa 6 Msce
cuHell KpynHou 6enoil nopoovl 00yCcroeiusaem pasHuyy 6 e20 dHepeemuyeckou yennocmu. Ilo noxazame-
JISLM CYX020 8euecmea U memnepamypsl NiagieHus JyYHUM OKA3aI0Ch CAN0, NOIYYEHHOE ¢ MYyul MOAOOHSKA
ceuHeti KpynHou Oenotl nopoovl. Ilpu dezycmayuu msaca u 6y1boua 0Oonee HUSKUMU OYEHKAMU O MAKUM
NOKA3amMeNnsm, KaK apomam, 6KyC U HENCHOCb, OMIUYANAC, NOPOOAd Nbemper NO CPAGHEHUIO0 ¢ KPYNHOU be-
J01 NOPOOOI.

Knrwouesnvie cnosa: ceunvu, Moa00HsK, KpynHas Oendas nopooa, Nbempet, uU3UKo-XuMuyeckue ceoli-
cmea, XUMUYECKUll COCmas, MblUeyHas MKakib, AHamoMuyecKue ompyowl, myua, Mop@horocuiecKull coc-
mae, 0e2ycmayuoHHas OYeHKd.
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