Siberian Journal of Life Sciences and Agriculture, Tom 16, Nel, 2024 75

CEAbCKOXO3SIMCTBEHHBIE HCCAEJOBAHUS

AGRICULTURAL SCIENCES

DOI: 10.12731/2658-6649-2024-16-1-1063 @@@@
BY NC ND

UDC 636.1(0.63)

Original article | Animal Husbandry

THE STUDY MEAT PRODUCTIVITY
OF HORSES YAKUT BREED

A.A. Sidorov, E.D. Alekseev,
M.F. Grigorev, A.I. Grigoreva

The paper presents data on study of meat productivity horses Yakut breed. As
a result, it was found that meat productivity of horses, including quality of meat
products, largely depends on feed conditions.

As result of research, it was found that animals from second and third groups
exceeded first group in pre-slaughter weight by 3.29 and 2.99%, carcass weight
by 4.42 and 3.38%, fat by 8.85 and 3.05%.

The study of meat quality was carried out in terms of chemical composition and
organoleptic characteristics. During analysis, it was found that meat samples of
first group contained more moisture compared to second and third groups by 1.96
and 1.10%. At the same time, second and third groups exceeded the first group in
protein by 1.43 and 0.73%, fat by 0.53 and 0.36%, P by 1.62 and 0.54%, Cu by
9.52 and 4.76%, Mg by 9.23 and 5.14%, Se by 3.57 and 1.79%, as well as vitamins
A, C E, Bl, B2 and B3.

The organoleptic evaluation of meat products found that all samples met quality
requirements of the standard. Thus, analysis of the data showed that meat produc-
tivity of horses depends to a greater extent on feeding conditions.
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Hay4nast crarps | JKHBOTHOBOZICTBO

NU3YUYEHUE MSICHOM MPOJAYKTUBHOCTH
JOIIAJIEN AKYTCKOM MOPObI

A.A. Cuoopos, E.JI. Anexcees, M. . I'puzopves, A.HU. I puzopvesa

B pabome npedcmaenenvt Oannble uzyuerus MACHOU NPOOYKMUBHOCIU JIO-
waoet AKymckoil nopoosi. B pesynbmame ycmanosneHo, umo MACHAA NPOOYK-
MUGHOCMY JIowadell, 6 MOM Yucie U Kauecmeo MACHOU NPOOYKYUll, 60 MHO2OM
3a8ucam om ycio8uti KOpMaeHUs..

B pesynbmame uccnedosanuii ycmanogneno, 4mo jH#cugommuvle 6mopoil u mpe-
muell 2pynn npegocxoounu nepeyio epynny no npedyootinou macce na 3,29 u
2,99%, macce mywu na 4,42 u 3,38%, orcupy na 8,85 u 3,05%. Uzyuenue kauecmea
MACA NPOBOOUNU NO XUMUYECKOMY COCINABY U OP2AHONEeNMULECKUM NOKA3A M.

Ilpu ananusze ycmanogneno, umo o6pazysl Maca nepeoti 2pynnvl co0epican
bonvue grazu no cpagnenuio co 6mopol u mpemoeil epynnamu na 1,96 u 1,10%.
Ipu smom emopas u mpemovs 2pynnvl nPesocxo0UIU nepeyro epynny no Oexy Ha
1,43 u 0,73%, orcupy na 0,53 u 0,36 %, P na 1,62 u 0,54%, Cu na 9,52 u 4,76%,
Mg na 9,23 u 5,14%, Se na 3,57 u 1,79%, a maxoice sumamunvt A, C, E, BI, B2
u B3. Ilpu opeanonenmuueckou oyenxe MACHbIX NPOOYKMOG YCIMAHOBLEHO, UMO
6ce 0Opasyvl coomeemcmeyiom mpedosanuam cmanoapma no kavecmsy. Taxum
00pa3om, aHanu3z OaHHbIX NOKA3A, YMO MACHAS NPOOYKMUBHOCTY louaoell 6
Oonbuel cmenenu 3a8uUcum om YCao8ull KOpMieHus.

Kniouesvle cnosa: nowaou; macnas npoOyKmueHOCHb, aAHAIU3, CPAGHEHUe;
yenosus
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Introduction

Horse breeding is an important livestock industry. The industry is represent-
ed by such main areas as productive horse breeding, sports and etc. It is believed
that the Russian Federation ranks 19th in the production of horsemeat (in terms
of per capita). Productive horse breeding is mainly developing dynamically in
the regions (Republic of Sakha (Yakutia), Republic of Tyva, Republic of Al-
tai, Altai Territory, Republic of Khakassia, Republic of Buryatia, Trans-Baikal
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Territory, Republic of Bashkortostan, Astrakhan Region, Republic of Kalmy-
kia) —where herd horse breeding is one of the main areas of traditional livestock
industries. A significant increase in the number of horses in the regions (from 8
and more than 20 %) is associated with the economic efficiency of horse breed-
ing. At the same time, state and regional support had a significant impact on the
development of the industry [7].

In scientific paper [13] an analysis of horse breeding in the Russian Feder-
ation is given, as well as a detailed analysis of it by federal districts. It is noted
that changes in the dynamics of the number of horses in different years did not
have the same pace. The statistical data (1990-2018) show that the number of
horses in the country has decreased by more than 8 times. At the same time, it
was noted that during these periods in the enlarged federal districts, the pro-
portion of the number of horses changed. In the Far Eastern Federal District,
their number increased from 8.9 to 26.9 %, Siberian Federal District from 31.4
to 32.7 % and vice versa decreased in the Ural Federal District from 7.2 to 5.3
%, Northwestern Federal District - from 2.4 to 0.7 %, Volga Federal District -
from 24.6 to 16.9 %, Central Federal District - from 12.4 to 3.0 %, Southern
Federal District — from 13.1 to 7.7 %, North Caucasian Federal District - by 6.9
%. It is also indicated that the total number of animals has decreased due to the
liquidation of organizations and farms. In 2018, the number of horses increased
due to household plots and peasant farms.

The Republic of Sakha (Yakutia) contains approximately 90 % of the horse
population in the Far Eastern Federal District of the Russian Federation. The
Yakut horse is characterized by a massive body, the ability to quickly feed and
in comparison with other farm animals - the best adaptive qualities to the ex-
treme continental climate, as well as unpretentiousness to the forage conditions
of the region. Animal slaughter yield can easily exceed 60 %. Yakut horses can
intensively increase their live weight during the summer. Autumn for animals is
the best time of the year, because the summer heat is replaced by more moder-
ate temperatures and the number of bloodsucking insects is reduced. Therefore,
this time of the year is considered the most optimal for animals [1, 8, 18, 19].

The high efficiency of horse breeding is due to the fact that the cost of labor
and monetary resources for the production of a unit of output is reduced, while
remotely located natural tracts are used more efficiently. Here it is necessary
to note the unpretentiousness of animals to local climatic conditions of keep-
ing. There is a lot of information on the effectiveness of horse breeding. But at
the same time, it is indicated that the forecast for the efficiency of the industry
should be based on a number of estimated indicators [15].
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Currently, the industry is developing dynamically, scientific developments
are being actively introduced in the field of selection and breeding work, vet-
erinary medicine and etc. [7, 9, 13]. In the article [10] — detailed review of the
scientific literature on the resistance of nematodes in horses to anthelmintic
drugs is presented.

In experimental works [17, 20] rationale the inclusion of local non-tradition-
al feed additives in the rations of horses in the conditions of Yakutia. The use of
feed additives from local natural resources in the rations of horses had a positive
effect on their productivity and physiological state in the winter period of keeping.

Along with this, there is quite a lot of scientific information on the meat pro-
ductivity of horses of the Yakut breed [3, 5, 14, 16, 21]. At the same time, it should
be noted that the assessment of the meat productivity of animals is indicated with-
out taking into account the characteristics of the main routes and forage lands.

It is known that good conditions for keeping horses are areas near horse
farms, river floodplains or other relatively remote areas [12, 15]. As you know,
the meat productivity of animals depends to a greater extent on feed conditions.

Previously, we conducted experiments, but another scientific experiment
was carried out in the conditions of the Verkhoyansk region (Arctic group of
the Yakutia region). In the experiments, the influence of feeding routes on the
meat productivity of young Yakut horse breeds of the Yan type was studied
[14]. In the presented experiment, we studied the influence of the main feeding
routes on the meat productivity of young stock of the Yakut breed of horses of
the indigenous type. The obtained data complement the scientific base in the
field of productive horse breeding.

As is known, the characteristics of the basic zones of Yakutia (Western,
Central, Southern, Eastern and Northern groups, including the Arctic zones)
and the characteristics of forage vegetation are more different. In a scientific
monograph, these differences are presented in detail [2].

Therefore, we analyzed the meat productivity of horses of the Yakut breed,
depending on the feeding routes.

Material and research methods

The purpose of the study: to study the meat productivity of horses of the
Yakut breed, depending on the feeding routes.

Research objectives:

- analysis of the results of slaughter of horses and their dependence on feed
conditions;

- assessment of the quality of meat products.
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The scientific experiment was carried out on young horses of the Yakut
breed under the conditions of the Farm Rumyantsev S.I. Ust-Aldansky district
of the Republic of Sakha (Yakutia). In accordance with the research program,
the animals were kept in different conditions, the difference between the groups
was in the feeding conditions areas: keeping near the horse farms — I group
(soddy meadow pastures), I group — on two remote tracts (soddy meadow
pastures and small valley meadows); III group (soddy meadow pastures and
floodplain areas).

Detailed description of the plant community, nutritional value and chemical
composition of plants is presented in a published work [2].

In summer, animals from all groups grazed in predominantly open, well-ven-
tilated glades.

At the end of the experiment, young horses were slaughtered to study meat
productivity and product quality. Meat productivity and meat quality were de-
termined in accordance with the method [4]. Mathematical processing of the
research results was carried out according to the method [11].

The results and discussion
The consumption of feed and nutrients per animal is presented in Table 1.

Table 1.
Feed consumption by young horses, per head

Contained in feed
Per Period Total - -
Indicators day, | duration, | feed, Energy. dlgesn,ble
kg days kg feed unit | protein,
(EFU) kg
Milk, kg 4 60 240 64.8 7.9
Meadow hay, kg 4 30 120 82.8 6.5
Pasture feed, kg 8 60 480 153.6 15.8
Oats, kg 1.25 105 131.3| 1313 10.5
Pasture grass, kg 12 45 540 151.2 10.8
Total 583.7 51.5
Protein levels in the rations, g/ 883
EFU
Norm 504
Compliance with the norm, % 115.8

Feed intake analyzed with material [6]. At the end of the experience — stud-
ied meat productivity (Table 2).



80 Siberian Journal of Life Sciences and Agriculture, Vol. 16, Nel, 2024

Table 2.
Meat productivity of horses (M+m)
. Group
Indicators I I T
Live weight, kg 223.00+3.79 230.33+3.53 229.67+3.76
Carcass weight, kg 128.33+4.48 134.00+3.21 132.67+3.53
Mass of fat, kg 9.83+0.50 10.70+0.46 10.13+0.55
Weight of carcass and fat, kg 138.17+4.99 144.70+3.67 142.80+4.06
Carcass output, % 57.51+1.04 58.16+0.64 57.75+0.62
Fat yield, % 4.40+0.15 4.64+0.13 4.41+0.17
Slaughter output, % 61.92+1.19 62.81£0.76 62.15+0.78

Animals in the summer were kept in tracts near the settlement and horse
farms - until autumn. With a cold snap, animals from two groups moved to re-
mote areas. At the end of the scientific and economic experiment, horses were
slaughtered according to the generally accepted method. The analysis of ex-
perimental data showed their high meat qualities. In terms of pre-slaughter live
weight, the first group yielded to II and III groups by 3.29 and 2.99 %, also in
the same groups, carcass weight was heavier by 4.42 and 3.38 %. From of II
and III groups, more internal fat was obtained by 8.85 and 3.05 % and, accord-
ingly, slaughter weight indicators were higher by 4.73 and 3.35 %. In terms of
carcass yield, I group yielded to II and III groups — by 0.65 and 0.24 %, in terms
of fat yield — by 0.24 and 0.01 %, and slaughter yield — by 0.89 and 0.23 %.

In Table 3 — presents the data of the chemical analysis of meat. Sampling and
analysis of meat was carried out according to generally accepted research methods.

When analyzing the chemical composition of meat, a difference in indicators
between groups was established. The meat of I group contained more moisture
compared to I and III groups by 1.96 and 1.10 %. While in terms of protein and
fat in meat, I group was inferior to II group by 1.43 % and 0.53 % (P> 0.99);
and III group by 0.73 % and 0.36 % (P>0.95), respectively.

The changes concerned the mineral composition of meat, samples of I group
were inferior to IT and III groups in Ca by 14.03 and 4.20 %, P by 1.62 and 0.54
%, Fe by 7.94 and 2.54 %, Cu 9.52 and 4.76 %, Zn by 14.08 and 2.31 %, Mg
by 9.23 and 5.14 %, Se by 3.57 and 1.79 %, respectively.

In meat samples of II and III groups, the content of Pb showed 0.04 and 0.05
mg/kg versus 0.09 mg/kg in I group. The content of Cd in the meat of animals
of I group was 0.003 mg/kg, and in the meat of II and III groups, the indicators
were 0.001 and 0.002 mg/kg.
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Table 3.
The chemical composition of meat (M+m)
. Group
Indicators Norm
I 11 I

Moisture content, % 74.53+£0.86 | 72.57+0.64 |73.43+£0.74
Mass fraction of protein, % 22.40+0.78| 23.83+0.58 |23.134+0.67
Mass fraction of fat, % 3.074+0.09 [3.60+0.06%*|3.43+0.09*
Ca, mg/100 g 11.90+0.46| 13.57+0.45 | 12.40+0.74
P, mg/100 g 185+£15.52 | 188+9.71 | 186+10.69
Fe, mg/kg 31.504+2.05 | 34.00£0.85 [32.30+0.92
Cu, mg/kg 0.21£0.03 | 0.23+0.02 | 0.22+0.03
Zn, mg/kg 10.37+0.64 | 11.83+£0.67 [10.61+0.66
Mg, mg/100 g 22.00+£1.05 | 24.03+£0.76 [23.13+0.82
Se, mg/kg 0.56+0.02 | 0.58+0.02 | 0.57+0.02
Pb, mg/kg Not more than 0.5 | 0.09+0.01 | 0.04+0.01* |0.05+0.01*
Cd, mg/kg Not more than 0.05 |0.003+0.001|0.001+0.000{0.002+0.000
Vitamin A, mg/100 g 0.01+0.00 | 0.03+£0.00 | 0.02+0.00

Vitamin C, mg/100 g 0.05+0.01 | 0.07+0.00 | 0.06+0.01

Vitamin E, mg/100 g 0.19+0.01 | 0.21£0.01 | 0.20+0.01
Vitamin B, mg/100 g 0.024+0.001(0.028+0,001*/0.027+0.001

Vitamin B, mg/100 g 0.13+0.01 | 0.16+0.01 | 0.15+0.01
Vitamin B,, mg/100 g 4.88+0.07 [5.53+0.07**|5.4240.07**

Note: *P>0,95; **P>0,99

It should be noted that the meat of II and III experimental groups contained
vitamin A - 0.03 and 0.02 mg/100 g, vitamin C - 0.07 and 0.06 mg/100 g, vita-
min E - 0.21 and 0.20 mg/100 g, vitamin B, - 0.028 and 0.027 mg /100 g, vita-
min B, - 0.16 and 0.15 mg/100 g, vitamin B, - 5.53 and 5.42 mg/100 g.

The optimal content of nutrients and minerals in meat (II and III groups) is
explained by the fact that more productive fodder lands contributed to better

feeding of animals.

We also analyzed data on the conversion of protein and feed energy into
food production (Table 4).
An analysis of experience data indicates that the use of remote feeding

routes contributed to an increase in the efficiency of the conversion of nutri-
ents and feed energy into meet production. At the same time, it was found that
the feeding factor had a positive effect on the ability of animals to transform
nutrients and feed energy into meat products.
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Table 4.
Conversion rates of protein and feed energy to dietary protein and fat
. Group

Indicators I I T
Meat received, kg 36.28 | 39.67 | 38.34
Food protein yield per kg of removable live weight, g 107.22115.70 | 111.12
Absolute amount of food protein, kg 8.13 | 945 | 8.87
Energy output per kg of removable live weight, MJ 3.12 | 3.43 3.28
Conversion rate of feed protein to food protein, % 10.58 | 12.31 | 11.55
Yield of edible fat per kg of removable live weight, g 14.69 | 17.48 | 16.48
Absolute amount of dietary fat, kg 1.11 1.43 1.31
Coefficient of exchange energy of feed into energy of food 405 | 480 | 4.49
products of slaughter, %
Fged ethange energy consumption per kg of live weight 7700 | 71.44 | 73.14
gain during the experiment period, MJ

The first group was inferior to II and III groups in terms of the amount of
meet by 9.34 and 5.68 %, and in terms of the yield of food protein per kg of live
weight by 7.91 and 3.64 %, in terms of the absolute amount of protein by 16.24
and 9,10 % respectively. Feed protein consumption per kg of live weight gain
for the period of experience in I group was 1013.24 g, and in II and III groups
this figure was 940.07 and 962.45 g, respectively.

The energy output per kg of removable live weight in I group was 3.12 MJ,
yielding to IT and III groups by 9.94 and 5.13 %.

The conversion rate of protein into food protein was 10.58 % in I group,
12.31 % in II group and 11.55 % in III group.

The yield of dietary fat per kg of removable live weight in I group was
14.69 g, yielding to II group by 18.99 %, and also to 111 group by 12.19 %.
The absolute amount of dietary fat in I group was 1.11 kg, and in II and III
groups this indicator was 1.43 and 1.31 kg. It was also found that the first
group in terms of the energy exchange coefficient of feed in the power of
food products was inferior to II and III groups by 0.75 and 0.44 %. The con-
sumption of feed exchange energy per kg of live weight gain for the period
of the experiment in I group was 77.00 MJ; in II group - 71.44 MJ; and in
III group - 73.14 M1.

To assess the quality of meat, a check was carried out for compliance with
the quality according to the standard GOST 32226-2013, data are presented in
Table 5.
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Table 5.
Organoleptic evaluation of meat
: . Group
Indicators Compliance EETRET
Surface color Dark-red color + | + | +
Muscles on cut Slightly moist, does not leave a wet spot on o+ ]+

the filter paper
The meat is dense, elastic; the hole formed

Consistency when pressed with a finger is quickly leveled LTt
Smell Specific, peculiar to fresh meat + | + | +
Fat condition Has a white color; fat soft + | + | +
Tendon condition | Tendons are soft, friable + | + +

Thus, the assessment of meat showed that meat raw materials from animals
of all groups met the quality requirements of GOST 32226-2013. An analysis
of the closest in subject matter and scientific content of the study of the meat
productivity of horses of the Yakut breed showed that our data correspond to
those obtained from other authors [3, 5, 16, 21]. But at the same time, our re-
search shows the most detailed indicators of the difference in changes in the
meat productivity of horses depending on natural conditions.

Conclusion

Studies have shown that the use of more remote routes makes it possible to
relatively better realize the potential of the meat productivity of young horses of
the Yakut breed. When comparing these slaughter indicators, it was found that I
group was inferior to Il and I1I groups in terms of pre-slaughter live weight by 3.29
and 2.99 %, carcass weight by 4.42 and 3.38 %, fat by 8.85 and 3,05 %, slaughter
weight by 4.73 and 3.35 %, carcass yield by 0.65 and 0.24 %, fat yield by 0.24
and 0.01 %, slaughter yield by 0.89 and 0.23 %. These differences also affected
the quality of meat products. Meat samples of I group yielded to II and IIT groups
in terms of the amount of protein (by 1.43 and 0.73 %), fat (by 0.53 and 0.36 %),
Ca (by 14.03 and 4.20 %), P (by 1.62 and 0.54 %), Fe (by 7.94 and 2.54 %), Cu
(by 9.52 and 4.76 %), Zn (by 14.08 and 2.31 % ), Mg (by 9.23 and 5.14 %), Se
(by 3.57 and 1.79 %), as well as a number of vitamins. The organoleptic evalua-
tion of meat indicates that the meat products of all groups met the quality standard.

Thus, the best indicators of meat productivity, as well as the best quality of
meat, are associated with more productive remote tracts, which is confirmed
by the analysis of the chemical composition and data on the conversion of nu-
trients into meet products.
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