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Abstract. Feeding balanced in amino acids, micro and macro elements, vitamins and other biologically
active substances is a necessary condition for the productivity and development of fur animals, as well as for
obtaining high-quality fur raw materials. Analysis of the amino acid profile of the main productive diet of the
mink at JSC Fur Farm "Saltykovsky" revealed a deficiency of the essential amino acids: histidine, tryptophan
and threonine, when maintaining a total protein within the normal range. To correct protein metabolism,
a hydrolysate from sable and mink carcasses after technological euthanasia and skinning was included in the
diet of minks. The hydrolysate is sterile, does not have pyrogenicity, acute and chronic toxicity, does not cause
allergic reactions, contains 18 amino acids, including 10 essential, 6 macronutrients (Ca, Na, S, Mg, K, P) and
18 trace elements. A scientific and economic experiment was carried out by a commission on the basis of JSC
Fur Farm "Saltykovsky" on standard wild mink 3 months of age, of which 1 control and 2 experimental groups
of 120 animals each (60 males and 60 females) were formed. The results of the experiment showed that the feed
additive in doses of 2 and 4 ml of a 15% solution per capita mixed with feed of the productive diet once a day
for 4 months has a tonic effect on the mink organism.
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Introduction

Feeding balanced in amino acids, micro and macro elements, vitamins and other
biologically active substances is known to be a necessary condition for the growth and
development of fur animals, as well as for obtaining high-quality fur raw materials [1].

The basis of the diet of fur animals of cage management is the waste of the meat
and fish industries. By-products are used for feeding animals: spleen, rumen, abomasum,
esophagus, diaphragm, trachea, tail region of the spine, ears and lips of productive
animals, as well as heads and internal organs of fish. Non-grade, unsuitable for food
purposes meat is also used [2].

Our analysis [3] of the amino acid profile of the main productive diet of mink at
JSC Fur Farm "Saltykovsky" revealed a deficiency of essential amino acids: histidine,
tryptophan and threonine, with a total protein content within the normal range.

To correct protein metabolism, feed containing complete proteins of animal origin or
their hydrolysates is included in the diet of animals [4-6]. The use of enzyme hydrolysates
is more effective, since they do not require the body’s energy costs for digesting food
and do not depend on the functional state of the digestive system organs [7, 8].

However, food products of animal origin and chemically pure proteolytic enzymes
that are used in enzyme hydrolysis have a high cost, so their use for obtaining a feed
additive in production conditions is economically impractical.

We have developed an original method for obtaining a relatively cheap hydrolysate
from sable and mink carcasses after technological euthanasia of animals and skinning.
Where in the source of proteolytic enzymes is the pancreas of a pig [4, 9, 10].

The aim of the study is to investigate the use of enzyme hydrolysate of minks as
a general tonic feed additive in fur farming conditions.

Materials and Methods

Conducting experiments on animals, a hydrolysate from mink carcasses manufactured
by Bioprogress LL.C in accordance with TS 91-86-036-117-341-26-17 and the technological
regulations of the Customs Union (TR CU 029) 2012 was used. It is a yellow-cream
powder with a mass fraction of amine nitrogen 6.9%, a moisture content 5.0%, pH 6.4.
The hydrolysate is sterile [11], does not have pyrogenicity, acute and chronic toxicity [12,
13], does not cause allergic reactions [14].

The hydrolysate contains 18 amino acids, including 10 essential ones: arginine (4.5%),
valine (3.72%), histidine (1.85%), isoleucine (2.75%), leucine (5.4%), lysine (5.35%),
methionine (1.5%), threonine (3.1%), tryptophan (1.2%), phenylalanine (2.7%).
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In addition to amino acids, the drug contains 6 macronutrients (Ca, Na, S, Mg, K,
P) and 18 trace elements (I, Ca, Fe, Zn, Al, etc.).

A scientific and economic experiment was carried out by a commission on the basis
of JSC Fur Farm "Saltykovsky" using standard wild-type mink.

During design and performance of the experiment, we followed the "Recommendations
for the use of 15% protein hydrolysate", approved by the methodological commission of
the Section of Animal Science and Veterinary Science of the Department of Agricultural
Sciences of the Russian Academy of Sciences [15].

We formed 3 groups of 3-month-old mink puppies for the studies, each group consisted
of 120 animals, 60 males and 60 females. The first group of minks was a control one and
received a main productive diet. The animals of the 2nd and 3rd experimental groups
received once a day a 15% solution of the mink carcasses hydrolysate at the rate of 2
and 4 ml per capita, respectively, added to the main diet. The drug was used before the
planned euthanasia of animals.

After the experiment blood samples were taken from the animal tail tip immediately
prior to euthanasia and skin samples were taken from the chest area after slaughter.

Morphological and biochemical blood tests were performed using the Mindray BC-2800
Vet haematology analyser and the BioSystems BA-200 automatic biochemical analyser.

Skin samples were fixed in a 10% buffered solution of neutral formalin. Histology
specimens were prepared on a Leica SM2000R microtome and stained with hematoxylin
and eosin. The histological picture was studied using a Carl Zeiss AxioScope microscope.

The dynamics of body weight of animals of the control and experimental groups,
haematological, biochemical parameters and thickness of individual layers of the dermis
were assessed.

Results and Discussion

The indicators of experimental and control animals are shown in the table.

The above data (Table) indicate an increase in the body weight gain of animals of
the 2nd and 3rd experimental groups by 3.6 and 10.2% compared to the control.

Blood parameters of experimental animals are characterized by a significant increase
in leukocyte levels and a decrease in ESR. In animals of the 3rd experimental group, there
is a significant decrease of segmented neutrophils and an increase of band neutrophils.

A statistically significant increase in the relative and absolute levels of lymphocytes
was found in the leukogram of both experimental groups.

There was a significant increase in the concentration of total protein in blood serum
in experimental animals.

A significant increase in the thickness of the papillary layer of the dermis was revealed
in the experimental minks, no significant changes in the micrometric parameters of the
reticular layer were observed.

Under production conditions, the effect of a new feed additive on the organism of
young minks was studied, as animals were fed an unbalanced in essential amino acids
(histidine, tryptophan, threonine) diet.
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The results of feeding wild type mink with a 15% solution of a tonic feed additive mixed
with feed of the basic diet for weight gain, leukogram, haematological and biochemical
parameters of blood and thickness of the papillary and reticular layer of the dermis

Reference Experiment
g Parameters values Control n =120
B V.A., 1
( erg%tg;l) group Group 2n =120 Group 3n =120
Weight gain, kg (%), 1.3710.26 1.51+0.17
1| for 4 months (100) 1.4240.17(103.6) (110.2)
Blood parameters
Erythrocytes, 10"7/I 8.710.6 7.8+0.7 8.710.8 8.410.4
2 Haemoglobin, g/I 180 +18 132.0+18.5 141.0 £ 25.1 139.6 £ 23.0
Leukocytes, 10%/1 57+1.4 5.8(0.4) 8.8+0.3 9.2 +0.2%
ESR - 1.9+04 0.95% 0.2* 0.92+0.1*
Leukogram:
Eosinophils,% 0..10 27/1.2 2.6 1.3 31111
10%1 0.25+0.06 0.24 + 0.11 0.33+0.2
Band neutrophils,% 1..12 2.4+0.1 2.8+0.2 3.2+03
10%/1 0.2310.2 0.24+0.1 0.33+0.2
3 Segmented 20..74 60.5+2.3 40.1£2.2% 41.1£3.3%
neutrophils,%
10%/1 3.5+0.7 3.5910.8 39+1.4
Monocytes, % 0..6 3.1+1.4 3.8%+1.8 3.6%1.8
10%1 0.26+0.2 0.33%0.1 0.33+0.2
Lymphocytes,% 19..82 30.3+4.1 50.0 +4.3* 48.0 + 4.4*
10%/1 1.90.5 4.4+0.5% 4.4+0.6*
Biochemical values:
4 Total protein, g/L 74.6121.0 130.0+14.8* 105.2+18.6*
Glucose, mmol/L 7.2+0.8 6.4+ 14 6.91+1.8
Thickness of dermis:
5 Papillary layer, ym 423.6 £15.1 645.4+16.8* 748.8 £21.7*
Reticular layer, pm 890.6 +20.6 900.5+18.5 950.1+19.8

Note. * Significance of the difference relative to the control group (p < 0.05).

Source: compiled by V.N. Denisenko, PN. Abramov, N.A. Balakirev, A.I. Albulov, M.A. Frolova.

The feed additive is obtained by enzyme hydrolysis of fur farming waste — mink
carcasses — using lytic enzymes of the pancreas.
It contains all essential and non-essential amino acids, as well as macro- and
microelements. The feed additive is harmless to animals and has a low cost, which
determines the economic feasibility of its use in fur farms.
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After feeding a 15% solution of the feed additive mixed with feed of the basic diet
for 4 months at doses of 2 and 4 ml per capita, once a day in experimental animals, an
increase in body weight gain and levels of total protein in blood serum was noted.

The limiting amino acids contained in the feed additive are assimilated by the animal
body and participate in the synthesis of proteins [3, 7], their metabolites are catalysts
of metabolic processes.

Histidine is necessary for the synthesis of blood cells, including lymphocytes.

Tryptophan metabolites are involved in nucleic acid metabolism, serotonin synthesis,
and the formation of digestive enzymes.

Threonine derivatives are precursors of adrenaline and thyroid hormones — thyroxine
and triiodothyronine.

The leukogram showed a significant, but not exceeding physiological limits, increase
in the relative content of band neutrophils and a decrease in segmented neutrophils. The
increase in the percentage of young forms of neutrophils indicates the predominance of
regenerative processes in experimental animals over degenerative ones.

A significant increase in the absolute and relative content of lymphocytes was revealed
in the experimental minks, within the limits of physiological variations.

Lymphoid cells are the morphological basis of the immune system [6], therefore, the results
obtained convincingly indicate an increase in immune reactivity in experimental animals.

In histological studies of skin samples of experimental animals, an increase in the
thickness of its dermis due to the papillary (trophic) layer was found. In the papillary
layer there are plexuses of lymphatic and glomerular blood vessels. An increase in the
thickness of the skin, and, consequently, an increase in its technological properties, in
experimental minks is associated with an improvement in trophism.

Conclusion

The results of studying the effect of an amino acid-mineral feed additive obtained
by enzyme hydrolysis of mink carcasses on the body of mink puppies in fur farming
conditions allow us to draw the following conclusions.

1. The results of the experiment showed that the feed additive in doses of 2 and 4
ml of a 15% solution per capita mixed with feed of the productive diet once a day for 4
months has a tonic effect on the mink organism.

2. The supplement stimulates protein synthesis, growth and development of animals.

3. It improves the regenerative activity of neutrophils and the overall immune
reactivity of the body.
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Annoranusa. Heo6XxoauMbIM yc/I0BHEM Jijisi pabOThI M Pa3BUTHS MYLLIHBIX 3Bepei, a TaKkxKe [JJIsI 0Ty UeHHs!
BBICOKOKaueCTBEHHOT'0 MyLLIHO-MEXOBOTO ChIPbsI sIB/IsieTCs COa/laHCHPOBaHHOE M0 aMUHOKHMC/IOTaM, MUKPO- 1
MakKpo3/IeMeHTaM, BUTAMHUHAM M JIPyrUM OHOJIOrHuecKy aKTHBHBIM BellleCTBaM KopM/ieHHe. AHalI|u3 aMUHO-
KUCIOTHOTO TIPOQU/Isi OCHOBHOTO X0351HCTBeHHOTO patioHa HOpok OAO «I1nemeHHOI 3BepocoBx03 ,,CanThi-
KOBCKUI“» BBISIBWII Ae(ULIUT B HeM 3CCEHIIMOHAIbHBIX aMUHOKHC/IOT TUCTU/MHA, TPUNITO(aHa ¥ TpeOHUHA
TPY CO371aHKK 0011iero Gesika B mpeziesiax HOpPMBbI. [l KoppeKLuy OesIkoBoro Metaboiu3Ma B paliioH HOPOK
ObL/1 BK/TFOUEH TH/[POIU3aT U3 TYILEK 000/ U HOPKH T10C/Ie TEXHOJIOTMYeCKON 9BTaHa3U1 KUBOTHBIX M CHSITHS
LIKypKHU. [MpOon3aT CTepu/ibHbINA, He 00/1aZlaeT MMPOreHHOCThI0, OCTPOW M XPOHMUYECKOH TOKCHUYHOCTEIO,
He BbI3bIBaeT a/lyIepruuecKux peakLiyii, cogepkuT 18 aMMHOKUCIIOT, B T. 4. 10 He3aMeHHMBIX, 6 MaKpO3/1eMeHTOB
(Ca, Na, S, Mg, K, P) u 18 mukpoanemeHTOB. HayuHO-X035HCTBEHHbIH OIBIT MIPOBE/IeH KOMUCCUOHHO Ha 6a3e
OAO «ITnemeHHOM 3BepOCOBX03 «,,CaNTHIKOBCKHUI“» Ha CTaHAAPTHBIX HOPKaX JUKOTO TH/A 3-X MeCSYHOTO
BO3pacTa, U3 KOTOPBIX ObLI0 ChOPMUPOBAHO 1 KOHTPOJIbHASE U 2 OIBITHBIE TPYMIibl 10 120 ro/ioB B KaXXJ0M
(o 60 camiioB u 60 camoK). Pe3y/bTaThl OMbITa MIOKa3aau, YTo KOpMoBasi Jo0aBka B f03ax 2 u 4 mi 15%-ro
pacTBopa Ha rojioBy B CMeCH C KOpMaMH XO3sIICTBEHHOTO pal{ioHa OUH pa3 B CyTKU B TeueHHe 4 MecsLeB
OKa3bIBaeT O0OLIeTOHU3UPYIOLIlee B/IMsSHYE Ha OPraH|3M HOPOK.

KitroueBble c/10Ba: 3aMeHUMble U He3aMeHUMble aMIHOKHUC/IOTHI, (hepMeHTaTHBHBIM I'pOIn3, aMUHO-
KHCJIOTHOE TIMTaHHe, MTO/JTHOL|eHHbIe U HEeTlO/IHOLIeHHble 6e/IKM, OTXO0/bI MSICHOHM MPOMBILIIEHHOCTH, OTXOZBI
PBLIOHOH MPOMBIILIIEHHOCTH
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