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Abstract. In order to improve the productivity of lactatingpws and preserve their health,
scientists and practitioners are searching for dexnfeed additives that have valuable biological
properties. An experiment aimed to study the effefcfeeding coniferous flour, pine nutshell,
arabinogalactan, and enzyme preparation AmilosnbEBx on the biochemical and hematological
parameters was conducted in the LLC "Plemzavod 'Aragzof the Krasnoyarsk region. According
to the principle of analogs, three groups of ddilgck-motley cows including 15 animals were
formed. The experiment lasted 100 days. The dietcfovs of the control group was basic,
experimental group 1 was fed with coniferous fl¢&0 g / goal / day), cedar nutshell (50 g / goal /
day), Amilosubtilin G3x (5 g / goal / day), cows @fperimental group 2 were fed with coniferous
flour (50 g / goal / day), pine nutshell (50 g lagbday), Amilosubtilin G3x (5 g / goal / day),dn
arabinogalactan (5 g / goal / day). It was fourat the additives did not have a negative effect on
the metabolism, but improved blood counts. In tleeth of experimental group 2, the concentration
of total protein was higher by 2.7% and 2.0%, albumby 3.0 and 1.0%, calcium - by 1, 5 and
6.3%, phosphorus - by 10.2 and 10.7%, creatinibg 6.0 and 16.5%, glucose - by 4.0 and 2.8%,
triglycerides - by 11.1% in comparison with the toh group and experimental group 1,
respectively. The results obtained indicate tha #uditives can be used for feeding cows.

materials, logging waste from logging is not suéfidly

developed due to outdated production capacitiesAt]
the same time, the use of forest resources infigddrm

animals is an urgent area [6].

1 Introduction

Effective livestock farming is impossible withoubet
rational use of feed, which should provide animaiih
energy, nutritious and biologically active subsesand The most economically valuable coniferous species
improve productivity [1, 2]. is pine, which is the main object of logging. Pireedles
Feeding of dairy cows, adapted to the physiological are non-timber forest resources, considered waste.
state and biochemical processes, is a key point inHowever, there are numerous data on their useeitirig
achieving success and profitability of milk prodant farm animals [8-10].
[3]- The value of needles for feeding animals is duta¢o
The efficiency of feed depends on a variety of high fact that it contains carotenoids (carotenes and
quality feed components and biologically active xanthophylls), chlorophylls, phytosterols, vitami{i@ E,
additives that can stimulate metabolic processeseml K, group B), sugar (glucose, fructose), pectinntas,
homeostasis, cicatricial digestion, ensure theighhi amino acids (lysine, methionine, tryptophan, argni
productivity and maximize their genetic potentidl.[ histidine, valine, isoleucine), macro- and microedsts
Siberian forests are a source of diverse forestnass (cobalt, copper, manganese, zinc, iron) [11]. Pheno
containing a large number of valuable biologicaltfive compounds are involved in processes that counteract
substances. oxidative stress, and the rate of digestion of et
Krasnoyarsk region is one of the most forested 25-80% [12, 13].
regions of the Russian Federation. The total volurhe Flour from needles contains a large number of
forest reserves is approximately 6% of the worlé.on volatile, has a bactericidal effect, contributing the
The total area of land occupied by forests is 16395 prevention of intestinal diseases. The addition of

thousand ha (45.1%). Moreover, the share of canifer
forests is 75.9% (pine, larch, cedar) [5].

The issue of the integrated use of all forest bigsria
crucial [6]. Deep and complex processing of forasy
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coniferous flour in the diet of animals and birdssha
positive effect on their growth and developmentuces
mortality, and prevents vitamin deficiency.
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Scientists and practitioners suggesting addingleeed Amilosubtilin G3x on biochemical and hematological
into the diets of animals in small quantities arfttra  blood parameters of cows.
special preliminary preparation (extraction of harim
;S:r?nsitdaensc)e[sl.‘l, 1gisentlal oils, resins, gluc05|des,2 Material and methods

No less valuable for economic use is larch wood
which is rich in polysaccharide arabinogalactanisTh
biologically active water-soluble substance is aplex
of sugars — arabinose and galactose [16], has a wid
range of useful biological properties: immunobiadtad,
hepatoprotective, gastroprotective and membraneeact
[17, 18], mycogenic, prebiotic, antioxidant propest It
activates the oxidative metabolism of animal céllss a
source of dietary fiber. It is safe in high dosades
animals of any age [19].

Considering that arabinogalactan is directly inealv
in the intermediate metabolism of the body as a

glucoplastic material, promotes the synthesis argyn .
and increases the concentration of glucose, ibeamsed %n/m%(;ilb{”i(:]ay()s,szln?snl:]tsr}ellg(()i(l) ? /dSS;lI /ngzwof

in feeding cows to compensate for_ the.energ_y defici experimental group 2 were fed with coniferous fl¢a®
[20], especially in the most physiologically intens g / goal / day.), pine nutshell (50 g / goal / day)

periods (early postpartum period, retention). Duehie Amilosubtilin G3x (5 g / goal / day) and arabincagztan
optimal supply of energy, the largest number otpiais (5 g/ goal / day)
canAbe obtawgt_ag [4]' ¢ ¢ indust ‘ it The dosages of coniferous flour and pine nut shells
r_npngt Iberian oretsh :In ustry fwils eZ’dm'” IS were established as optimal in the previous studies
]Loromlsm_g ? usAeft pine nutshelis asd afeed a h € cows [21], the dosage of Amilosubtilin G3x was lthse
tarm Tl'r:nas‘ d erfﬁroces:mr? Ife ar conets, m:ee @ on the manufacturer's recommendations [23], and the
ens of thousands 0T tons ot Sells (per one tonuts - dose of arabinogalactan was chosen according to the
two tons of shells), which remain to rot in thegtaiand literature [25]
at processing points. To ] : ;
. . . produce coniferous flour, logging waste was used
It h{;\s been established that in the shell of_pmte,n - coniferous paws of Pinus sylvéstris which wereeai
there s a Iar_ge number of vaIuapIe nutrients andwith an alcohol-toluene mixture and hot water in a
b|olog|cally_ active _substances: proteins, I|p|dsacm)—_ microwave at 100°C for 20 min. They were crushed to
and micronutrients, tannides, flavonoids, particles of 2 mm. Pine nut shell (Pinus sibirieags
polysaccharides. In addition, the shell has a lost 21, also crushed to particles of 4 mm
22];|_ bal diets. it i o add Amilosubtilin G3x (manufactured by PO Sibbiofarm
O Dbajance diets, It IS necessary 1o add SCarce | - perdsk, Novosibirsk Region) is light brown
components and feed additives that can increase th%owder which contains dry amylolytic enzymes- (
efficiency of feed _absorption. Such biologicallytige amylasé, protease, hemicellulase) (10-12%) and
preparations pro"!d? a more complete extraction of excipients as fillers and stabilizers - wheat fl¢gH6%),
nutrients from existing feeds, preak down the plapt precipitated chemical chalk (5-6%), table salt.
membrane,- normalllze the digestive system and peovid Arabinogalactan (made in Russia) is fine pale cream
the body with physiological needs at minimal feedts powder without taste and smell. It has low visggsit

[6]. hi o i . . )
. . . gh stickiness, and is not toxic. It is a sourddiloer
A_r_nylosuptﬂm G3x IS produced by the BaC|IIu§ and soluble water-retaining fibers, improves digest
subtilis strain and contains a complex of amylalyti and helps to maintain health of the gastrointebtiaat.

enzymes d-amylase and associated enzymes - protease 0 - -
hemicellulase), due to the complex effect of whibh Sg;/rgo[{céj:onssts of larch arabinogalactan (fromitinep
q .

step-by-step cleavage of native forms of plant fee
takes place The drug complements the enzymatic
activity that positively affects the composition tife
intestinal microflora, activates cicatricial digest,
increases the digestibility of feed [23].

In scientific research on veterinary medicine and
zootechnology, when changing feeding conditions and
stqdymg the effect_ of new _feeds _and additives on experimental cows was carried out according to mode
animals, hematological and biochemical blood tesés detailed feeding standards for lactating cows
widely used to assess their physiological conditmal (Kalashnikov A.P. et al., 2003)
identify pathologies [24]. ol . '

The aim of the article is to study the effect of
coniferous flour, pine nutshell, arabinogalactand an

' Scientific and economic experiments were conduated
the LLC "Plemzavod "Taezhny" Sukhobuzimsky district
of the Krasnoyarsk region on black-motley cowsheat t
age of the second calving (the first lactation phagith
an average daily milk productivity of 24 kg and an
average live weight of 600-620 kg. To conduct the
experiment on the basis of analogues, three grofips
dairy cows including 15 animals were formed. The
experiment lasted 100 days.

Animals of all the experimental groups were fedhwit
basic feed. In addition to the basic diet, cows
experimental group 1 were fed with coniferous fl¢b0

All the additives were mixed and fed in a dry form
once a day before morning milking.

The experimental cows were kept in the same barn in
individual stalls in a tethered manner. Milking was
automatic using milking machines twice a day.

The animals were fed according to the daily routine
adopted on the farm. An analysis of the basic dfet

Blood was taken at the beginning and end of the
experiment from caudal vein of 5 cows before magnin
feeding. Blood was tested by Krasnoyarsk Research
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Institute of Animal Husbandry—- the

division FRC KSC SB RAS.

Separate

with a 9 ml coagulation activator (PUTH, China) wer
used. Before the study,
centrifuged in a ULAB laboratory centrifuge (UC-12)1

at 2000 rpm for 10-15 minutes.

The serum was studied by the photometric method
using a Chem Well 2910c automated biochemical and
enzyme-linked immunosorbent analyzer (Awareness
Technology, USA). The amount of total protein,
albumin, iron, calcium, phosphorus, magnesium,
chlorides, creatinine, amylase, glucose, triglybesi
cholesterol was determined. The studies were chotg
using a set of reagents produced by JSC Vector-Bes
(Russia).

For the hematological analysis, 5 ml tubes with
anticoagulant K3EDTA (PUTH, China) were used. The
morphological composition of blood was determined
using an Abacus Junior 5 (Vet) blood analyzer (Diat
Hungary) by the following methods: cell concenwati
and distribution of red blood cells, platelets, t&hblood
cells and five subpopulations (lymphocytes, monesyt
neutrophils, eosinophils, basophils) - by the métiod
volumetric impedance in combination with a lysing
reagent, the concentration of hemoglobin in erytires
- by the method of photometric absorption of light

Observations of the animals of the experimental

groups showed that they willingly ate concentrédtemtis
For a biochemical analysis, plastic vacuum tubes containing the additives.

Blood

performs

exceptional
blood samples were pre-(protective, transport, thermoregulatory and otherbe

vital

intensity and correctness of metabolic processasbea

(Table 2).

judged by the biochemical composition of blood [28]

Table 1. Diet analysis.
Parameter Value
Energetic feed units€€fU) in 1 kg of 0.99
dry matter
[ Digestible protein in 1 EFU, g 106.6
Crude fiber in dry matter, % 19.81
Crude fat in dry matter, % 3.80
Sugar in dry matter, % 9.80
Carotene in 1 kg of dry matter, mg 48.23
Vitamin D in 1 kg of dry mattefME 185.11
Ca:P 14:1
Sugar: Protein 092:1

Table 2. The results of biochemical studies of cow blood o

(photometric measurement of the light absorptiomeof
blood cells).

The experiment was conducted according to the
method by A.l. Ovsyannikova (1976). Biometric

processing of the data was carried out accordintpéo
method by N.A. Plokhinsky (1969) using Analysis

Package for Biometric Processing of ZootechnicalaDa
(2015).

3 Results and discussion

The basic diet of cows included the following
ingredients, kg: haylage of perennial grasses s28w -

6; barley - 2; wheat - 2.1; oats - 2.5; sunfloweain 1;
rapeseed cake - 1.8; molasses from rye grain chalk

- 0.1; table salt - 0.08. The dry matter contens ®@.46
kg

.An analysis of the basic diet (Table 1) showed,that
depending on the weight of feed, coarse feed pegiai

(70.0%), the proportion of concentrated feed wa®%0
However, the type of feeding is concentrated, as th
share of concentrated feed is 52.0%, while theesbér

coarse feed is 48.0%.
According to Golovin A.V. (2016), a concentrated

type of feeding helps to reduce the reserve alitalof
blood and its other biochemical changes, prevent

metabolic disorders. The high level of roughageuced
the digestibility of nutrients [26].
The content and ratio of the main nutrients

corresponded to the norm [27], with an exception of
digestible protein in 1 energetic feed units (ERb@

amount of which exceeded the norm by 1.6 g. Foryeve
100 kg of live weight, cows consumed 3.33 EFU and
3.35 kg of dry matter.

(M+m, n=5).
Group

Parameter

control | experimental {lexperimental 2
TOta!qF;rlote'”’ 83.64+2.27| 84.23+5.28 | 85.90+3.96
Albumin, g/l | 31.72+1.39) 32.34+0.8  32.66%0.7
Iron, mmol/l | 28.18+0.91] 29.60:0.23  29.18+0.8
calcum, | 5 67:0.12 | 255:008| 271015
mmol /|
Phosphorus. 5 26+0.19 |  2.25¢0.18|  2.49:0.24
mmol/|
Magnesium, |4 16,002 |  1.20:0.03 1.1940.01
mmol /|
Chlorides, | 96 0012.76| 91.00:2.06  93.80+1.39
mmol/l
Creatinine | 94.18+8.58 85.68+10.18  99.84+3.4
Amylase, u/l | 13.00£3.4§ 13.50+2.75  12.40+2.2
Glucose, | 3571023 | 3.56:021|  3.66:0.28
mmol/l
Triglycerides 0.09+0.02 0.09+0.03 0.10+0.02
,mmol/l
Cholesterol, 5.22+0.45 5.10+0.29 5.20+0.68
mmol/IL
All the blood parameters were within

experimental group 2, compared with the control asid

functions

the
physiological norm. Moreover, in the blood serum of
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experimental groups, there was a tendency to iserea
the concentration of total protein by 2.7 and 2.0%,

albumin - by 3.0 and 1.0% calcium - by 1.5 and 6.3%
phosphorus - by 10.2 and 10.7%, creatinine - bya@d
16.5%, glucose - by 4.0 and 2.8% and triglyceridbg

Lymphocytic
index (LYMI) 1.54+0.18 1.38+0.14 1.29+0.1(
Neutrophilic
lymphocytic ratio| 0.64+0.15 0.80+0.20 0.74+0.14
(NLR)

11.1%.

The tendency to improve mineral and carbohydrate
metabolism in the body of cows of experimental gr&u
is due to the fact that coniferous flour and pingshell
contain a complex of nutrients (vitamins and mitgran
an easily accessible form, and arabinogalactan
contributes to an increase in the concentration of
glucose, which favorably affects the physiologistidte
of animals.

The efficiency of these feed additives is enhanced
through the use of Amilosubtilin G3x, which, acdod
to Danilova N.V., Lavrentiev A.Yu. (2017), increase
the productive effect of feed and helps to intgnsif
metabolic processes [29].

Note - * Differences are statistically significaattP<0.05.

Table 3 presents the hematological parameters of
cow blood.

After feeding the feed additives, all the
hematological parameters were within the physiaali
norm [30] and varied insignificantly within the lite of
natural biological values.

In determining the protective functions of the bpdy
the study of the leukocyte formula is of great
importance. This is especially important when singy
the effect of new feeds [31].

Table 4. Cow blood leukogram (Mtm, n=5).

Table 3. Hematological blood counts (Mtm, n=5). White blood Group
cells % experimental experimental
Group control 1 2
Parameter experimentall experimenta| .
control 1 5 Basophils 1.1640.25|  0.52+0.19 0.79+0.23
White blood
cells (WBC), | 6.41+0.38| 7.10+0.27| 7.26+0.2§ Eosinophils | 2.36+0.38|  1.71+0.53 1.96+0.30
109 cl/l
Red blood cells : 4
Neutrophil 36.25+3.36  38.72+2.9¢ 41.23+2.36
(RBC), 1012 cl/ 6.41+0.26 6.72+0.39 6.05+0.44 eutropnils
"('ﬁ"(ggg)“zk;:” 02.75+3.34] 85.00+2.78 | 83.41+2.15 Lymphocytes| 58.43+2.49 54.24+1.92 51.52+1.50
l?sncﬂ%oocz)it 28.88+2.80| 29.73+2.89 | 28.52+3.43 Monocytes | 5.03:+0.58|  2.96+0.45 4.81+0.74
Th
voljmaeviz‘arge?j Blood profile lymphatic | lymphatic lymphatic
45.28+2.22| 46.81+3.32 | 47.15+3.34
blood cells
(MCV), fl An analysis of the leukogram showed that the
Average experimental cows had a lymphocytic blood proftlee(
hemoglobin ) share of lymphocytes was 51.52-58.43%). Among the
tflomdem :P }&‘gﬁe( 13.93+0.56| 14.28+0.57 | 14.0720.39  granulocytes, neutrophils prevailed (36.25-41.23%).
ood cell (MCH), general, the leukogram corresponded to the leukocyt
A = formula of healthy animals, which suggests thatcitwes
verage .
concentration of had a stable homeostasis.
hemoglobin in reg S00;10% | 810.71x | 303.14x The results obtained are consistent with the result
blood cells 2.32 2.56 4.58 obtained by Novikova T.V., Britvina L.V. et al. (29),
(MCHC), g/ who found that it had a positive effect on the gahe
Red blood cell clinical, biochemical, hematological and immunotsji
distribution 19.44+1.10| 19.34+0.91| 19.26+0.96 parameters of blood, calving quality, milk produitti
(RDWc), % and quality. In the blood of cows, the caroteneteon
Platelets (PLT),| 238.05+ 210.6+ 218.22+ was more stable, which indicated a better vitamijmpsy
109 cells/I 22.47 21.87 19.02 of the body [32].
Plateletdlstng)utuo 2731+1.07 30.71+1.93 | 32.06+2.03 Korotky V.P.., Ryzhov V.A. et al. (2018) studyingeth
(PDWCc), % effect of coniferous energy supplements on the
Average platelet physiological and biological parameters of lactgtin
volume (MPV), | 4.62+0.65| 6.21+1.08| 5.80+1.04  cows established an improved physiological and
fl _ biochemical status, the total protein content iases by
Thrombo(?m 0.11+0.01 0.11+0.01 0.10+0.01 1.4-3.3 %, g|UCOS€ - by 5.9-19.8%, carotene - b.)2-13
(PCT). % 31.6%.
Large platelets i The authors argue that the natural coniferous etxtra
(LPCR), % 70.4625.91) 60.26+7.75 | 59.65£7.0% which is part of the coniferous energy supplembasg a

positive effect on metabolism, and its use in thet f
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phase of lactation helps to prevent diseases, wepttoe 14
functioning of the gastrointestinal tract, livemfitions,
and increases the longevity of animals [33].

When feeding arabinogalactan to Kholmogory calves 15
and determining the dynamics of antioxidant system
activity, concentration of triacylglycerols, total
cholesterol and its fractions, Galochkin V.A,,
Galochkina V.P., Maksimenko S.V. (2008) revealed an
increase in the adaptive-protective functions ef lody
and an increase in the live weight of calves [34].

4 Conclusion

It was found that coniferous flour, pine nutshell,
arabinogalactan and enzyme preparation Amilosubtili
G3x do not have a negative effect on the metabadisth
can be used in feeding cows.
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livestock engineer, 1.V. Petirimova, a animal breetbr their
assistance in our research. 21
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