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SUBSTANTIATION OF THE COMPOSITION OF INTERMIX PREMIX
AND ITS PRODUCTIVE EFFECT IN PIG DIETS

It is shown that a positive productive effect has been obtained when growing young pigs for
meat feeding the diets supplemented with new Intermix premixes. Generalized data on all phases of
feeding indicate that the average daily gain of experimental animals exceed their control values by
81 g (P<0.001) under their rate of 700 g per day.

In a 146-day growing period, the live weight of pigs in the experimental group was 11.4 kg
higher than that of the control animals (P<0.001). Correspondingly, feed consumption increased by
1 kg or 11.54%.

The results of the slaughter showed that the probable increase compared with the control
value was obtained by the indices of pre-slaughter live weight (by 11.4 kg), slaughter weight (by
16.63 kg), carcass weight (by 14.8 kg), and internal fat weight (by 0.17 kg).

The data of the morphological composition of carcasses indicate an increase in the content
and output of adipose tissue under almost the same amount of muscle and bone tissue in animals
when feeding experimental premix Intermix in the diets.
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Formulation of the problem. Implementation of the genetic potential of
modern breeds of pigs is possible under complete supply of grown young animals
with all necessary elements of nutrition. And this is possible due to application of
enrichment mixtures, in particular premixes, for livestock feeding [1].
Supplementation of pig diets with them helps to maximize the use of nutrients,
positively affects their digestion and assimilation. In addition, it leads to rational and
economical use of feeds, enhancement of livestock productivity and improvement of
product quality. Livestock breeding under these conditions is becoming economically
feasible [3, 8].

At present, the peculiarity of production of new Intermix premixes is based on
the fact that the chemical composition of feeds available in a particular region or
farm, current feeding standards with feed estimates in energy feed units (EFU),
optimal maintenance conditions as well pig genotype are taken onto consideration
when developing premix composition [4, 7].

The carbohydrate component of the feed is provided at the expense of grain of
cereal crops, while the protein one is ensured through the introduction of pea,
soybean, meal, etc. And the rest of the biologically active substances required are
introduced at the expense of additives, i.e. premixes or biological vitamin and mineral
additives (BVMA).

When feeding new premixes it is supposed to study the indicators of the
performance and quality of the product. This issue was actively studies by the
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scientists in the recent past [1, 13], and there are some modern publications [5, 6].

Analysis of recent research and publications. Modern trends in the
development of scientific substantiation of the composition of vitamin and mineral
premixes, the application of which increases biological value of cereal feeds of the
diet and effectiveness of their use when growing early weaning piglets and till
subsequent feeding for meat are associated with the biological peculiarities of
postnatal ontogenesis, since each period is characterized by its metabolism and the
rate of weight gain, and hence the need for nutrition elements.

The need for premixes is especially important in modern livestock breeding,
when feeding of animals, in particular pigs, tends to be of grain type with a minimal
set of ingredients. Preferably, it is grain of barley, wheat and maize of various
varieties and hybrids. Under such conditions of feeding it is not possible to provide
animals with the necessary nutrients and biologically active substances. Real
conditions for pork production also require the improvement of the existing types of
premixes and development of new ones taking into account the genetic background
of animals, ecological aspect as well as natural and climatic zone of pig breeding.
Thus, for the conditions of the Vinnytsia region, which belongs to the right-bank
Forest-Steppe, grain diets from barley, wheat and maize cannot be balanced by the
content of lysine, methionine, tryptophan, copper, iodine, cobalt and numerous
vitamins. Therefore, the diets must be supplemented with them in the form of
premixes.

Modern economic and environmental conditions for pork production are
raising the requirements for obtaining high quality food products. Therefore, when
developing new premixes and other livestock feed additives, their composition is
grounded based on the influence of some ingredients on the organism, growth and
development of animals as well as product quality. Indeed, the desire to achieve the
highest gains sometimes leads to deterioration of pork quality. Most often, it can be a
reduction in the hydration ability of the carcass muscle tissue [6].

The use of premixes for livestock feeding enables to increase the production of
livestock products by 25-30%, and at the same time to reduce feed consumption
almost twice, which indicates their high efficiency [8]. All this can be achieved
through premix production by means of a reasonable selection of raw materials.

When developing each new type of premixes, there arises a need to test its
effectiveness in livestock feeding. And this is performed through scientific
experiments on a limited number of livestock. Therefore, the study of the
effectiveness of new Intermix premixes is relevant in terms of the expediency of their
future application in feeding pigs [13].

Materials and methods of research. The investigated premixes were
produced in the production sector of the Ukrainian firm LLC «Interagrotech»
(Vinnytsia). This company produces premixes and BVMA for all technological
groups of farm animals under the brand «Intermix». Feeding programs for farm
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animal are developed on the basis of the up-to-date scientific achievements in
collaboration with specialists in livestock breeding. The company’s products provide
quick growth and effective assimilation of feeds due to optimally balanced nutrients,
essential amino acids, vitamins, enzymes and mineral compounds. All products of the
company LLC “Interagrotech” are produced of high quality raw materials under
constant control of the modern laboratory. A search for cheaper feed ingredients is
performed to achieve high production indices under the lowest production cost [2].

The scientific experiment on the theme of work and production testing were
carried out on pigs of large white breed under conditions of the breeding farm of the
state enterprise «Artemis» of Kalynivka region, Vinnytsia oblast 2017-2018.

The scientific experiment was carried out in two groups of young pigs of the
large white breed according to the following scheme (Table 1).

The initial live weight was 14.5 kg. Each group consisted of 12 pigs selected
after weaning from sows at a 45-day age.

Young pigs of the second group were fed with Intermix premix PV-4%,
Intermix Sun-3% and Intermix Sun-2.5%, respectively, in the feeding phase of the
basic period of the experiment. Animals of the first (control) group at different phases
of the basic period in the basic diet consumed Euromix-pig premix produced by the
company «Eurofeed modern feeding» appointed according to the requirements of
each feeding phase [14].

Table 1
Scheme of the scientific farming experiment
Number of Nature of feeding by the periods and phases of feeding
Groups animals, comparative basic
heads 14-20 kg 20-35 kg 35-65 kg 65-110kg
BD¥*, Intermix . BD, .
1 control 12 premix WP- B[i)’ ggrgrgg/x Euromix-pig BD,lggtgrE:;-plg
1.25% PIg 2o70.9% 1 65-0.5% 70
BD, Intermix . .| OP, Intermix FP-
' BD, Intermix | BD, Intermix ’ 0
2 12 premix WP- WP-4% £p_304 2,5%
1.25%

Note: *BD — basic diet: WP —weaned pigs, FP — fattening pigs and growing pigs

The experiment consisted of the comparative and basic periods. The daily set
of animal feeds of the second group consisted of the fodder flour of barley (44%),
wheat (38%) and soybean meal (18%) and was enriched with the premix according to
the experimental scheme. Total nutrition value of the diet in all phases of growth in
energy feed units corresponded to the norm. The diets were balanced by 30
indicators, including 10 of energy, mineral and vitamin nutrition elements. Animals
were kept in groups in a typical pig breeder. They were fed twice a day with the free
access to water during the day. Pigs were weighed taking into account feeding
phases. Records of feed consumption were taken every day. Pig maintenance and
feeding were organized according to the rules for pig farms. At the end of the
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scientific experiment, a control slaughter of pigs (3 heads from each group) was
carried out, followed by carcass boning for determination of meat quality indicators —
morphological composition of carcasses. Determination of the indicators of slaughter
and quality of meat was carried out according to generally accepted methods [12, 15].
The premix effect on the productivity, fattening, slaughter, meat and fat rates were
examined in the experiment.

Rationing of feeding was carried out in energy feed units (EFU) in accordance
with the new standards, which are given in the relevant guides [3, 13]. Biometric
processing of digital material was carried out by M. O. Plokhinskiy [11].

The purpose of the research is to study the efficiency of feeding Intermix
premix developed for a low-ingredient diet of young pigs grown for meat.

Research results. Nowadays, pork production at the farms and households is
based on the use of feeds produced at them. As a rule, it is grain forage from barley,
wheat and corn. The diet of this grain mixture is inadequate, so there is a need to
enrich it with feed additives. While only grain cereals are grown at the farm, it is
necessary to supplement pigs diets from these crops with BVMA. However, if
soybean or sunflower are grown as protein components, the diet from the farm’s
feeds is balanced by its supplementation with premixes. It is economical to produce
such grain mixtures for feeding pigs directly on the farm.

Supplementation of low-ingredient cereal diet with a small amount of the
premix requires a proper mixing with the diet components.

Thus, Intermix premixes are complex preparations for raising young pigs in
different phases of feeding, which are the mixture of vitamins, macro- and
microelements, active biological additives and filler [15].

They are developed for the diets consisting of the fodder flour of barley, wheat,
and soybean meal. Chemical composition of the ingredients as for the need of
animals of the corresponding weight group for nutrients and biologically active
substances is taken into account. Diet supplementation with enzymes assists in
digestive processes, acidifying substances reduce the pH in the stomach, probiotics
ensure reconstruction of intestinal villi and protect the gastrointestinal channel from
the development of bacteria from the group of Colima Salmonella, aromatizers
contribute to better feed consumption, vitamins affect the metabolism and strengthen
the immune system, etc. All this affects the increase in the productive effect of low-
ingredient concentrated diets, as shown by the following studies.

From the standpoint of modern ideas of the complete and balanced feeding of
pigs, the need for supplementation of grain mixtures with premixes is sufficiently
substantiated and causes no doubt, since a small amount of grain ingredients is used
for animal feeding in spite of their sufficient reserves at the farms.
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Qualitative composition of the investigated Intermix premix

Table 2

Intermix premix WP 4%

Indicator FP-1%
Metabolizable energy MJ 6.55
Crude protein, ¢ 370
Crude fat, g 9.3
Calcium, g 104
Sodium, ¢ 19
Phosphorus, g —
Lizin, g 265
Methionine + Cystine, g 195
Treonin, g 45
Tryptophan, g —
Iron, mg 11,703
Zinc, mg 11,700
Manganese, mg 6,480
Copper, mg 1,980
lodine, mg 126
Selenium, mg 39.6
Cobalt, mg 72
Vitamin A, MO 1,340,000
D3, MO 201,000
E, g 5,350
K3, mg 202
B1, mg 201
B2, mg 402
Bes, Mg 302
B2, mcg 3,015
Biotin, mcg 13.4
Vitamin C, mg —
Niacin, mg 3,600
Calcium pantheteate, mg 1,005
Folic acid, mg 278
Choline, mg 20,028

Application of new Intermix premixes when growing young pigs with different
live weight within 14-100 kg and more in low-ingredient cereal diets contributes to
an increase in the fattening characteristics of animals (Table 3).
Relatively better results were observed in animals of the experimental group
that consumed Intermix premix, in particular, average daily gains increased by 81 g

or 13.08%, feed consumption per kg of gain reduced by 0.54 EFU or 11.54%.

On average over 146 days of growing, 2.9 EFU per animal were used every
day. Under average daily gains of 619 grams, 4.68 EFU were used per kg of young
pig gain in the control group. In the control group, feed consumption per kg of gain

comprised 4.14 EFU.
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Table 3
Performance of young pigs, M+m, n=12
Indicator Groups -
1 control 2 experimental
Live weight, kg:
at the beginning of the period 14.5+0.29 14.0+0.29*
at the end of the period 104.9+0.30 116.2+0.29***
Duration of the period, days 146 146
Weight gain:
absolute, kg 90.3+£0.13 102.2+0.16***
average daily, g 61950 70030
+ before control, g — +81
+ before control, % — +13.08
Feed consumption per kg of
weight gain, EFU 4.68 4.14
+ before control, EFU — -0.54
+ before control, % — -11.54

Consequently, under similar conditions of care and maintenance, the animals of
the experimental group were consuming the diet feed by 11.54% better per unit of
weight gain due to the use of feed additive Intermix.

Thus, assessing the performance of young pigs grown for meat, it can be
concluded that feeding of Intermix premix in the process of growing ensures the level
of animal performance in accordance with the requirements of the intensive pig
breeding technology.

From the technological point of view, qualitative traits of pork are expressed
by quantitative indicators. They are as follows: slaughter weight, carcass weight,
slaughter output, mass of internal organs, namely, byproducts, thickness of the pork
fat, morphological composition of meat — amount of lean meat, fat and bones — in
specific weight and percentage, whereas from the point of view of commodity
research, pork quality is characterized by its physical and chemical properties.

Application of Intermix premix for feeding young pigs had a positive effect on
the slaughter rates.

They were significantly higher in animals of the second group, which were fed
with Intermix premix in their diets in all phases of feeding up to 116 kg. Under these
conditions, experimental animals increased their pre-slaughter live weight by 11.4 kg
or 10.87% (P<0.01), slaughter weight by 16.6 kg or 20.5% (P<0.01).

The increase in the carcass weight in the second group was rather significant —
by 14.8 kg or 21.9% (P<0.01). There was also observed an increase in the weight of
by-products in the animals of the experimental group, which had a direct correlation
with the live weight increase.
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Thus, it can be predicted that consumption of Intermix premix provided a
higher level of metabolic processes, which contributed to intensification of the
synthesis and accumulation of plastic substances in the pig body, i.e. their growth.

Table 4
Slaughter indicators of pigs, M+m, n=3
. ['pynu
Indicator 1 control 2 experimental
Pre-slaughter live weight, kg 104.8+1.46 116.2+2.41**
Slaughter weight, kg 80.85+0.99 97.48+2.25**
Carcass weight, kg 67.30+0.92 82.142.17**
Slaughter output, % 77.14+2.43 83.9+14
Head with ears, kg 5.16+0.23 5.31+0.19*
Legs, kg 1.29+0.77 1.61+0.09
Skin and tail, kg 6.05+0,.46 7.24+0.19
Internal fat, kg 1.05+0.14 1.22+0.05

Measurement of the thickness of the hypodermic pork fat in different parts of
the carcass showed that fat formation was more intensive in pigs fed with Intermix

premix (Table 5).

The thickest pork fat was observed in the animals of the second group,
especially on the neck and back — by 29.1 and 35.4% (P<0,05), respectively, while
the thickening of the pork fat on the shoulder and sacrum comprised 16.6 and 18.6%

(P<0.05).
Table 5
Pork fat thickness, cm, M+m, n=3
. Groups
Indicator 1 control 2 experimental

On the neck 2.27+0.15 2.93+0.11*
On the shoulder 2.71+0.09 3.16+0.12*
On the back 1.92+0.19 2.60+0.07*
On the sacrum 1.77+0.09 2.10+0.09*
On the belly 2.11+0.11 2.28+0.12
Average 2.15+0.04 2,57+0.38

Indicators of the pork fat thickness as well as the mass of internal fat suggest
that Intermix premix consumed by the animals of the second group causes the
intensification of fat metabolism. Hence, in terms of the absolute live weight gain
during the experiment, the fat content of these animals is the highest.

By the indicators of the morphological composition of the carcass, animals of
the second group prevail. In absolute terms, they had more muscle tissue (P <0.001)
and adipose tissue (P <0.01) under relatively equal number of bones (Table 6).
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Table 6
Carcass weight and morphological composition, M+m, n=3
Indicator Groups
1 control 2 experimental
Carcass weight, kg:
at slaughter 69.93+0.92 84.0£2.17**
at boning 67.60+1.39 81.84+2.06**
Weight loss: kg 2.33+£0.48 2.16+£0.13
% 3.33+£0.73 2.57+0.27
Morphological composition, kg:
muscle tissue 53.56+0.64 63.85+0.62***
adipose tissue 4.21+0.22 7.83+£0.82**
bone tissue 9.83+0.69 10.16+0.41
Output,%:
muscles 79.23+2.04 78.02+1.8
fat 6.23+0.15 9.57+0.44**

Conclusions and prospects for further research. Intermix premix that has
beendeveloped to be used for feeding young pig grown for meat in low-ingredient
cereal diets of fodder flour of barley, wheat and soybean meal provides animals with
essential nutrition elements of energy, mineral and vitamin nature.

Feeding of Intermix premix at the rate of 4%, 3% and 2.5% in accordance with
the phases of animal growth during a 146-day period of growing contributes to the
increase in average daily weight gains by 81 g or 13.8% compared to control with
Euromix-pig premix in the diet.

The use of Intermix premix for young pig feeding causes a reduction in feed
consumption by 0.54 energy feed units or by 11.54% per kg of weight gain.

Further scientific research should be targeted at searching for the ways aimed to
reduce the cost of some components of Intermix premix and the possibility of
changing some components by their synthesized analogues.
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AHHOTAIIIA )
OBTPYHTYBAHHA CKJIAZY IIPEMIKCA IHTEPMIKC TA HOI'O ITPOJIYKTHBHA JJIA
B PAITIOHAX CBHHEH

Maurok 1. B., kanouoam c.-e. Hayk, cmapuiuii 8UK1a0ay
Binnuyvxuii nayionanenuti acpapHutl ynigepcumem

Tlokaszano, wo npu GUpOWYSanHi MOJOOHAKY CEUHel HA M'SICO Ha payioHax 3 HOBUMU
npemixcamu Inmepmikc 00epaircano nozumusHuil npoOyKmueHutl epekm. YsaeanvHeni oami 3a 6ci
Gasu 200ieni cgiouamev npo me, w0 cepeoHbOO0O08I NPUPOCMU OOCTIOHUX MBAPUH NePesadcaromsy
iX 3HayeHHs y KOoHmpoabHux 6ionoeiono na 81 2 (P<0,001) npu ix pisni 700 e na 0006y.

Ilpu 146-006060My nepiodi 8Upousy8aHHs HcUBA MaAca C8UHel OO0CHiOHOI epynu Oyia Ha
11,4 ke binvworo, nisxe y konmpoavuux meapun (P<0,001). Bionogiono 3menwiysanuco i gumpamu
kopmy Ha 1 ke npupocmy — na 11,54%.

Pezynomamu 3abo010 nokazanu, wo 8ipocione 30inbuieHHsI 8 NOPIGHAHHI 3 KOHMPOIbHUM
3HAUEHHAM 00EPACAHO 3a NOKAZHUKAMU neped3abitinoi scueoi macu (na 11,4 ke), 3a6itinoi macu (Ha
16,63 ke) macu mywi (na 14,8 k2) ma macu suympiwunvo2o scupy na (0,17 ke).

Jani mopghonociunoeo cknady myw ceiouams npo 30i1bUIEHHS 8MICIY [ 8UXO0Y HCUPOBOT
MKAHUHU 3a NPAKMUYHO OOHAKOBOI KINIbKOCMI M ’830800 [ KICMKOB0I MKAHUH Yy MEApuH npu
320008)8aHHI 00CIiIOH020 npemikca [nHmepmike @ payioni.

Knwuosi cnosa: monoousx ceunell, npemixc, Inmepmixc, 360008y8anHs, NPoOYKMUBHICMb,
AKICMb NPOOYKYIi

Taba. 6. JiT. 15.
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AHHOTALIAA
OBOCHOBAHHE COCTABA IIPEMHKCA HHTEPMHKC H EI'0 IIPOH3BOAHTE/IBHOE
JEHCTBHE B PALTHOHAX CBUHEH

Maurok U.B., kanouoam c.-x. HayK, cmapuuii npenooasameisb
Bunnuykui nayuonanvHulll acpapHulil yHUGepcumem

llokazano, umo npu Gvipawusanuu MOJIO0OHAKA CEUHEeU HA MACO 8 PAYUOHAX C HOBbIMU
npemuxkcamu Mnmepmukc, noayuen no3sumusHulil npouzsooumenvhuiil s¢pgpekm. Obwue oanuvle no
ecex hazax KOpMAeHUss c8UOemenbCmeyom 0 MoM, Ymo CPeoOHecYmOyHbvle NPUpOCHvl ONbIMHbIX
JAHCUBOMHBIX NPeodIAdaom ux 3HaveHue 8 KOHMpOoabHbIX coomeemcemeenno Ha 81 2 (P<0,001) npu
ux yposre 700 2 na cymxu.

IIpu 146-cymounom nepuooe 8bIpau8aHus HCU8as MAcca ceUHell ONnbIMHOU 2pynnvl Oblia
Ha 11,4 ke 6onvue, wem y koumpovHulx sHcusomuwlx (P<0,001). Coomeemcmeenno ymenbulaiucs u
pacxoowl kopma Ha 1 ke npupocma —na 11,54 .

Pezynomamer  3a60a nokaszanu, umo 0o0cmogepHoe YyeenruueHue Nno CPAGHEeHUl0 ¢
KOHMPOTIbHbIM 3HAYEHUEM NOJYYeHO N0 NoKazamensim npedyoouHoll dcugot macewl (Ha 11,4 ke),
yootinou maccol (Ha 16,63 ke), u maccol mywu (na 14,8 k2) u maccol enympennezo sxcupa na (0,17
Ke).

Hanuvie  mopgonocuveckoeo cocmasa  mywi  c8UOemMeNbCmEyrom 00  yeeauyeHuu
CO0ePIAHCUMO20 U BbIXOOA HCUPOBOU MKAHU, NPU NPAKMUYECKU 0OUHAKOBOM KOJUYEeCmEe MblUedHOU
U KOCMHOU MKAHEU Y HCUBOMHBIX NPU CKAPMIAUBAHUU ONbIMHO20 npemukca Mnmepmukc 6 payuone.

Kntouesvie cnosa: monoouax  ceuwel, npemuxc, HumepmHke, ckapmausanue,
NPOU3800UMENbHOCHb, KAYeCmEo NPooyKyuu

Taba. 6. JIur. 15.
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