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ABSTRACT

The comparative evaluation of feed, nutrients and energy consumption by lambs of the Romanov
breed fed diets containing sorptive and probiotic supplements report sound results. For instance, lambs fed
the diet containing both ‘Glauconit’ and ‘Biogumitel’” additives demonstrated higher coefficients of digestibility
of dry matter by 0.65 %(P<0.01); of organic matter by 0.38% (P<0.01); of crude protein by 0.47% (P<0.01); of
crude fat by 0.41% (P<0.01); of crude fiber by 0.34% (P<0.001) and of nitrogen-free extractives by 0.52%
(P<0.001) in comparison to the animals of the control group. The consumption of gross energy in lambs of the
test groups was higher than that of the control group animals by 0.29-1.51 MJ, of digestible energy by 0.23-
1.04 MJ; of the energy retained in the body (exchange energy)-by 0.19-0.87 MJ, the consumption of exchange
energy for the synthesis of yield fell by 0.06-0.60 MJ and energy growth rate increased by 0.03-0.21 MJ. The
group of lambs fed sorptive and probiotic suplements in combination showed the best effect.
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INTRODUCTION

Sheep farming ranks 2nd after cattle breeding in the Russian Federation. At present, as meat import
has decreased due to a number of circumstances, efforts should be directed to increase the production of
relatively cheap lamb [1-5].

The total number of sheep and goats on all-type farms is currently more than 26 million heads in
Russia. About one million of the animals are localized in the republic of Bashkortostan accounting for 3.4% of
the total animal figures of Russia.

Over the past years new biological active substances, feed supplements of various action range have
been successfully used in animal husbandry. The mechanism of their action varies and has not been fully
studied yet. Therefore, the study of the effect the new biological active supplements have on lambs of the
Romanov breed in the South Ural environment is of current interest.

The sorptive supplement 'Glauconit' is a foliated mineral of mainly nonexpanding clay-type
aluminosilicates. The biological effect is accounted for by crystal lattice of the mineral. Due to its large active
surface the mineral selectively absorbs NH2, NH4*, H2S, CH4, CO2, water, hydrocarbons, phenols, exo- and
endotoxins, heavy metals, radionuclides and some microorganisms. They have a bactericidal effect in the
digestive tract due to the release of oxygen free radicals. They increase gastrointestinal enzyme activity and
digestibility of feed nutrients [10-12].

The feed supplement '‘Biogumitel' is made on the basis of feeding activated carbon, a natural growth
stimulator 'Sodium humate', and probiotic strains of Bacillus subtilis 11B and 12B. It is used on farms free of
infectious diseases. It ensures robust growth stimulation, improves feed conversion and stimulates immunity
[13-15].

MATERIALS AND METHODS

Experimental studies were conducted on the farm ‘Turchin A.V." located in Ishimbayskiy district of the
republic of Bashkortostan. Lambs of the Romanov breed were divided into four groups of 20 animals each for
the experiment. All of the animals were kept based on the conventional technology: on pasture up to 6
months of age and in stalls from 8 to 12 months of age. The feed additive 'Glauconit', probiotic 'Biogumitel’
and 'Glauconit +Biogumitel' were added to the diets of the 1st, 2nd and 3rd test groups at 0.1 g per 1 kg of live
weight, respectively.

The sorptive supplement 'Glauconit' was purchased from OOO (LLC) 'Bashsorbent-Glauconit', an
authorized dealer in the republic of Bashkortostan (Ufa), and probiotic additive 'Biogumitel' was bought from
00O (LLC) 'NVP'Bashincom’ (Ufa).

Upon reaching the age of 8 months, the young animals underwent a balance experiment on digestibility
of nutrients and feed energy based on the conventional method. The balance experiment lasted 10 days and
consisted of the preparatory period (3 days) and base period (7 days).

The composition of feed, their residues and feces was studied in an independent accredited Testing
center of the Federal State Budgetary Scientific Institution 'Federal research centre of biological systems and
agricultural technologies of the Russian Academy of Sciences' consistent with common techniques.

The consumption of nutrients for the base period was estimated based on the chemical analysis of feed
and residues. Coefficients of nutrient digestibility and energy content rates in the diets were calculated.

RESULTS
Due to its different composition feed is known to possess various digestibility rates. A.V. Kharlamov
(2010), Kh. Kh. Tagirov, G.M. Dolzhenkova, |.F. Vagapov (2015) point out that the breed, age, physiological

state of animals as well as feeding type, feed composition and properties and dietary structure affect nutrient
digestibility.
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The feed consumed by animals starts digesting which is the initial stage of substance exchange
between the body and the environment. The digestive process implies hydrolytic breakdown of complex
nutrients into simpler low-molecular compounds followed by absorption of the hydrolysis products such as
water, minerals and vitamins into the bloodstream.

The feeding conditions of the physiological experiment relating to the feeding level, regime and order
as well as the dietary structure and composition were identical to those of the scientific and farm experiment.

The data of the feed chemical composition and the feed consumption by lambs of the Romanov breed
formed the basis for a quantitative record of nutrients (Figure 1).
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||Z Crude fiber 341,6 346,4 351,5 366,4 1747 177,6 180,4 188,6
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Figure 1: The amount of nutrients consumed and digested by the tested animals for 24 hours, g (the average
per animal)
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Figure 2: Intake and features of dietary energy consumed by the test animals, MJ

The data obtained indicated that the test group animals had better nutrient consumption rates in
comparison with the control group animals. For instance, in the 1st test group consumption of dry matter was
the highest exceeding the control group by 15.7 g (1.10%), in the 2nd test group was by 32.4 g (2.27%) higher
and in the 3rd test group by 82.3 g (5. 77 %) higher than in the control group; consumption of organic matter
was by 14.5 g (1.10%), 29.9 g (2.26%) and 75.6 g (5.71%) higher, respectively; consumption of crude protein by
1.8 g (1.03%); 3.5 g (2.00%) and 8.6 g (4.92%) higher, respectively; consumption of crude fat by 0.5 g (0.97%);
1.1 g (2.13%) and 3.0 g (5.80%) higher, respectively; consumption of nitrogen free extractives was by 7.4 g
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(0.98%), 15.4 g (2.04%) and 39.2 g (5.19%) higher, respectively.

The best nutrient consumption was revealed in the group of lambs fed the sorptive additive
'Glauconit' and probiotic additive 'Biogumitel' in combination.

It is known that the nutrients that enter the body are not completely digested and are eliminated
from the body with feces. The amount of the digested nutrients is determined by the difference in the mass of
nutrients taken in and the mass of nutrients eliminated.

The observations revealed that nutrients were digested better and fewer were eliminated from the
body by the gastrointestinal tract of the test group animals compared to the control group animals.

The lambs of the 3rd test group were the leaders in nutrient digestibility rates. They exceeded the
control group figures by 62.6 g (6.84%) in the digested dry matter; by 55.7 g (6.32%; P<0.01) in the digested
organic matter; by 6.2 g (5.70%) in the digested crude protein; by 2.0 g (6.54%; P<0.001) in the digested crude
fat; by 13.9 g (7.96%; P<0.05) in the digested crude fiber and by 33.6 g (5.92%) in the digested nitrogen-free
extractives.

A similar but less distinctive difference was revealed in the group fed the sorptive and probiotic
additives separately. For instance, the animals of the 1st and the 2nd groups demonstrated better weight
indices of digested dry matter by 13.1 g (1.43%) and 25.6 g (2.80%); of digested organic matter by 12.6 g
(1.43%) and 23.6 g (2.68%); of digested crude protein by 1.5 g (1.38%) and 2.7 g (2.48%); of digested crude fat
by 0.4 g (1.31%; p<0.05) and 0.7 g (2.29%; p<0.05); of digested crude fiber by 2.9 g (1.66%) and 5.7 g (3.62%)
and of digested nitrogen-free extractives by 7.8 g (1.37%) and 14.5 g (2.55%), respectively.

Digestibility coefficients were determined based on the amounts of nutrients consumed and digested

(table 1).
Table 1: Coefficients of nutrient digestibility in test lambs, % (the average per animal)
Group
Index control test
1 2 3

Dry matter 64.11+0.11 64.32+0.14 64.44+0.10* 64.76+0.12**
Organic matter 66.64+0.07 66.86+0.08* 66.91+0.11** 67.02+0.09**
Crude protein 62.15+0.09 62.36+0.03* 62.44+0.06** 62.62+0.08**
Crude fat 59.19+0.07 59.38+0.09* 59.48+0.08 59.60+0.07**
Crude fiber 51.1340.12 51.27+0.11** 51.32+0.09*** 51.4740.13***
Nitrogen-free extractives 75.20+0.02 75.49+0.05*** 75.58+0.07*** 75.72+0.04***

The lambs that consumed the additives under study demonstrated higher nutrient digestibility
potential. Digestibility ratings of dry matter were by 0.21 % higher in the animals of the 1st test group, by 0.33
% (P<0.05) in the 2nd test group, and by 0.65% (P<0.01) in the 3rd test group than in the control group; of
organic matter by 0.22% (P<0.05); 0.27% (P<0.01) and 0.38% (P<0.01) higher, respectively; of crude protein by
0.21% (P0,05); 0.29% (P<0.01) and 0.47% (p<0.01) higher, respectively; of crude fat by 0.19% (P<0.05); 0.29%
and 0.41% (P<0.01) higher, respectively; of crude fiber by 0.14% (P<0.01); 0.19% (P<0.001) and 0.34%
(P<0.001) higher and of nitrogen-free extractives by 0.29% (P<0.001); 0.38% (P<0.001) and 0.52% (P<0.001)
higher, respectively. The lambs of the 3rd test group fed the sorptive and probiotic additives in combination
showed the best digestibility of feed nutrients.

Thus, mineral feed supplement 'Glauconit' and probiotic feed supplement 'Biogumitel' in the diet of
young animals ensure better digestibility of nutrients and their absorption into the body. The best effect was
obtained in lambs of the Romanov breed fed the diet containing supplements 'Glauconit' and 'Biogumitel' at
0.1 g/ kg per live weight.

Two types of metabolism take place in any organism: catabolic and anabolic processes. The first is the
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process of enzymatic breakdown of proteins, carbohydrates and fats. The oxidation reaction in catabolism
involves release of energy. As a result, energy is accumulated in the form of phosphate bonds of adenosine
triphosphate (ATP). The anabolism is the reverse process of catabolism. It results in a synthesis of proteins,
nucleic acids and compounds from simple fats. It involves consumption of energy supplied by phosphate bonds
of ATP.

The growing organism continuously consumes the energy coming from the feed nutrients and
replacing the spent energy. Chemical compounds containing energy and the body's potential to absorb energy,
sustain life and produce yields indicate the efficiency of feed energy consumption.

The research data present evidence that due to better consumption of feed containing the additives
animals demonstrated better consumption and use of dietary energy.

Gross energy consumption figures in the 1st test group exceeded the control group by 0.29 MJ
(1.10%), in the 2nd test group by 0.59 MJ (2.25%) and in the 3rd test group by 1.51 MJ (5.75%).

A similar tendency was observed in the consumption of digestible energy. The figures were by 0.23
MJ (1.39%); 0.44 MJ (2.66%) and 1.04 MJ (6.27%) higher in the test groups compared to the control group.

The amount of (exchange) energy blocked in the body in lambs of the 1st, 2nd and 3rd test groups
was by 0.19 MJ, 0.37 MJ and 0.87 MJ higher, or by 1.37%, 2.68% and 6.29%, respectively, than in the control
group animals.

Animals of both control and test groups demonstrated different exchange energy consumption
values. The animals fed diets containing the tested additives showed by 0.13-0.27 MJ or 1.41-2.93% higher
values of exchange energy for life sustaining and took the leading position in live weight.

Certain differences were found in exchange energy and yield synthesis among the compared groups
of animals. Exchange energy consumption rose by 0.06 MJ (1.30%) in the 1st group, by 0.16 MJ (3.48%) in the
2nd test group and by 0.60 MJ (13.14%) in the 3rd test group compared to the control group.

A similar tendency was seen in weight gain energy values. The animals of the 1st, 2nd and 3rd groups
demonstrated values by 0.03 MJ; 0.06 MJ and 0.21 MJ or 1.92%; 3.85% and 13.46%, respectively, higher than
the control group animals.

Increased efficiency of exchange energy consumption resulted from adding sorptive and probiotic
feed additives to the diet of young animals. This index was by 0.21%; 0.12% and 0.13% higher in the animals of
the 1st, 2nd and 3rd groups than in the control group.

CONCLUSIONS

The data analysis of energy exchange in lambs of all test groups constitute evidence that feed
additives 'Glauconit' and 'Biogumitel' in the diet provide more efficient use of feed energy for yields and better
productive qualities of young animals. The best effect is marked when the sorptive and probiotic additives are
used in combination at a dose of 0/1 g/kg per live weight.

REFERENCES

[1] Gazeev |.R., Galieva Z.A., Ziyangirova S.R., Turchin A.V. Biokonversiya proteina i energii korma v
myasnuyu produktsiyu molodnyaka ovets [Bioconversion of protein and energy of feed into meat
products of young sheep]. lzvestiya Orenburgskogo GAU [Bulletin of Orenburg State Agrarian
University]. 2017. 4 (66): 184-186.

[2] Galieva Z.A., Ziyangirova S.R., Gazeev |.R., Turchin A.V., Kubatbekov T.S. Myasnaya produktivnost'
molodnyaka ovets raznykh porod na Yuzhnom Urale [Meat productivity of young sheep of different
breeds in the Southern Urals]. Izvestiya Orenburgskogo GAU [Bulletin of Orenburg State Agrarian
University]. 2016. 6: 174-176.

[3] Galieva Z.A., Ziyangirova S.R., Kubatbekov T.S. Sherstnaya produktivnost' ovets raznykh genotipov

March-April 2019 RJPBCS 10(2) Page No. 75



(4]

(5]

(6]
(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

ISSN: 0975-8585

[Wool productivity of sheep of different genotypes].lzvestiya Orenburgskogo GAU [Bulletin of
Orenburg State Agrarian University]. 2016. 3 (59): 148-150.

Kosilov V.l., Gazeev L.R., Yuldashbaev Yu.A. Rost i razvitie molodnyaka ovets edil'baevskoy porody
[Growth and development of young sheep of the Edilbayev breed]. Vestnik Bashkirskogo
gosudarstvennogo agrarnogo universiteta [Bulletin of Bashkir State Agrarian University]. 2016. 1 (37):
40-46.

Kosilov V.I., Nikonova E.A., Gazeev I|.R. Vliyanie genotipa, vozrasta, pola i fiziologicheskogo sostoyaniya
na sortovoy sostav tushi ovets [Influence of genotype, age, sex and physiological state on the varietal
composition of sheep carcass]. Aktual'nye voprosy biotekhnologii i veterinarnoy meditsiny: teoriya i
praktika. Materialy natsional'noy nauchnoy konferentsii Instituta veterinarnoy meditsiny [Current Issues
of Biotechnology and Veterinary Medicine: Theory and Practice. Proccedings of the National Scientific
Conference of the Institute of Veterinary Medicine]. Edited by M.F. Yudin. Chelyabinsk, 2018. P. 96-
103.

Ovtsevodstvo i kozovodstvo Rossii [Sheep and goat breeding in Russial. 2016. URL: http://ab-
centre.ru/page/ovcevodstvo-i-kozovodstvo-rossii (date accessed: 14.01.2018).

Kosilov V.I.,, Zhaymysheva S.S., Vil'ver D.S., Kharlamov A.V. Vliyanie kormovoy dobavki Biodarin na
potreblenie i ispol'zovanie pitatel'nykh veshchestv i energii kormov telkami simmental'skoy porody
[Effect of the feed additive Biodarin on the consumption and use of nutrients and energy of feed by
calves of the Simmental breed]. APK Rossii [Agri-industrial complex of Russial. 2017. Vol. 24. 5: 1275-
1282.

Tagirov Kh.Kh., Zinnatullin I.M., Chernenkov E.N. Myasnaya produktivnost' bychkov pri vklyuchenii v ikh
ratsion kormovogo kontsentrata ‘Felutsen’ K-6 [Meat productivity of bulls fed the diet containing feed
concentrate “Felutsen K-6”]. Molochnoe i myasnoe skotovodstvo [Dairy and beef cattle industry]. 2016.
3:17-19.

Tagirov Kh.Kh., Gubaidullin N.M., Fakhretdinov I.R., Khaziakhmetov F.S., Avzalov R.Kh., Mironova L.V.,
Iskhakov R.S., Zubairova L.A., Khabirov A.F., Gizatova N.V. Carcass quality and yield attributesvof bull
calves fed the fodder concentrate ‘Zolotoi Felutsen’. Journal of Engineering and Applied Sciences. 2018.
Vol. 13. S8: 6597-6603.

Mironova 1.V., Kanareykina S.G., Nigmat'yanov A.A. Effektivnost' ispol'zovaniya glaukonita v kormlenii
bychkov bestuzhevskoy porody i ego vliyanie na kachestvo myasa [Efficiency of using glauconite in
feeding the bulls of the Bestuzhev breed and its influence on the quality of meat]. Agroekologicheskie i
sotsial'no-ekonomicheskie problemy i perspektivy razvitiya APK Zaural'ya. Materialy regional'noy
nauchno-prakticheskoy konferentsii [Agro-ecological and socio-economic problems and prospects for
the development of the agro-industrial complex of Transurals. Proceedings of the regional scientific and
practical conference]. Ministry of Education and Science of the Russian Federation, Transural branch of
the Federal State Educational Institution of Higher Professional Education “Bashkir State Agrarian
University”. 2009. P. 101-105.

Gubaydullin N.M., Mironova L.V., Islamgulova I.N. Vliyanie skarmlivaniya alyumosilikatov bychkam-
kastratam na pishchevuyu i energeticheskuyu tsennost' myasnoy produktsii [Effect of feeding
aluminosilicates to castrated calves on the nutritional and energy value of meat products]. lzvestiya
Orenburgskogo gosudarstvennogo agrarnogo universiteta [Bulletin of Orenburg State Agrarian
University.]. 2010. 1 (25): 198-200.

Nigmat'yanov A.A., Chernenkov E.N., Ziyangirova S.R. Osobennosti rosta i razvitiya molodnyaka
bestuzhevskoy porody pri vklyuchenii v ikh ratsion kormleniya dobavki glaukonit [Features of growth
and development of the Bestuzhev breed young animals fed the diet containing glauconite
supplements]. Innovatsionnye napravleniya i razrabotki dlya effektivnogo sel'skokhozyaystvennogo
proizvodstva. Materialy mezhdunarodnoy nauchno-prakticheskoy konferentsii, posvyashchennoy
pamyati chlena-korrespondenta RAN V.l. Levakhina: v 2-kh chastyakh [Innovative directions and
developments for effective agricultural production. Proceedings of the international scientific and
practical conference dedicated to the memory of Corresponding Member of the Russian Academy of
Sciences V.l. Levakhin, in 2 parts]. 2016. P. 158-161.

Gizatova N.V., Mironova L.V., Dolzhenkova G.M., Kosilov V.I. Effektivnost' ispol'zovaniya pitatel'nykh
veshchestv ratsiona telkami kazakhskoy belogolovoy porody pri skarmlivanii im probioticheskoy dobavki
Biodarin [Nutrient consumpion efficiency in the Kazakh white-headed breed fed the probiotic
supplement Biodarin]. lzvestiya Orenburgskogo gosudarstvennogo agrarnogo universiteta [Bulletin of
Orenburg State Agrarian University]. 2016. 2 (58): 104-106.

Chernenkov E.N., Mironova I.V. Kachestvo myasa krolikov pri skarmlivanii probiotika ‘Biogumitel”

March-April 2019 RJPBCS 10(2) Page No. 76



(15]

ISSN: 0975-8585

[Quality of rabbit meat fed the probiotic ‘Biogumitel’]. Vestnik Altayskogo gosudarstvennogo agrarnogo
universiteta [Bulletin of Altai State Agrarian University]. 2015. 10 (132): 104-108.

Tagirov Kh.Kh., Vagapov F.F., Nikulina N.Sh., Mironova I.V. Kachestvennye pokazateli molochnoy
produktivnosti pri skarmlivanii korovam probiotika ‘Biogumitel'-G’ [Qualitative indicators of milk
productivity in cows fed ‘Biogumitel-G’]. Molochnoe i myasnoe skotovodstvo [Dairy and beef cattle
industry]. 2014. 8: 28-30.

March-April 2019 RJPBCS 10(2) Page No. 77



