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PORK QUALITY INDICATORS WHEN FEEDING PROTEIN-VITAMIN-
MINERAL ADDITIVE INTERMIX

When using local feed resources, i.e. grain of barley, wheat and corn, for pork production, it
is rather difficult or even impossible to provide animals with necessary nutritional elements.
Therefore, there is a need to enrich such low-ingredient diets with protein-vitamin-mineral
additives (PVMA).

It is shown that feeding of Intermix PBMS in the amount of 10% of the weight of grain feed
improves average daily gain of young pigs by 15.1%, under their level of 859 g, against 746 g in
the control.

The slaughter weight and carcass weight have increased by 18.6 kg and 18.8 kg, while no
adverse effects on the weight of internal organs has been revealed.

Application of Intermix PVMA in the diets of young animals at the rate of 10% of grain
mixture mass has a high payback and provides additional profit of 3.28 UAH per invested hryvnia.
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Formulation of the problem. In modern economic and farming conditions
pork production, especially in small farms and households, is carried out with the use
of a limited amount of grain ingredients. Therefore, it is rather difficult to provide
animals with the required nutritional elements, which are typically protein-vitamin-
mineral additives (PVMA). When formulating their composition, the actual
availability of nutrients in the basic diet is taken into account, and their deficiency is
introduced in the composition of PVMA.

When feeding new PVMA, it is supposed to study both fattening and slaughter
indicators with the assessment of product quality, which is associated with the
economic efficiency and safety of the obtained feedstock when it is used for feeding
purposes [6].

Analysis of recent research and publications. Some scientists argue that
rational and balanced nutrition plays a key role in pig raising, which involves not
only proper rationing and development of the efficient feed base, but also the use of
modern, highly effective feeding systems. The study of the aspects of feeding pigs
enables to increase significantly their productivity, in particular, fattening young pigs,
thanks to science-based balancing of the diets by the energy content and amount of
nutrients and biologically active substances [2].

Production of livestock products, in particular pork, can be increased due to the
use of various feed additives that enrich the basic animal diet [3].

Therefore, it is important to improve the existing and develop new biologically
active feed additives and stimulants of metabolic processes in the body of animals.
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When using them in feeding, it is important to know not only their impact on the
productivity, but also on the quality of the obtained products, metabolism, the state of
internal organs and tissues, which normal growth and development of animals
(reproduction) depends on in modern conditions of feeding [6].

Methodology and methods of research. The investigated premixes were
manufactured in the production sector of the Ukrainian company LLC Interagrotech
(Vinnytsia). This company produces premixes and PVMA for all technological
groups of farm animal under «Intermix» brand [2].

The study of the performance of young pigs and production testing under
feeding of a new PVMA «Intermix» were conducted in conditions of the breeding
farm, which grows pigs of large white breed, of the state enterprise «Artemida»,
Kalynivka region, Vinnytsia oblast.

The research of feed samples was carried out in the Research Laboratory of
the Department of Livestock Feeding and Water Bioresources of the Faculty of
Technology of Production and Processing of Livestock Products at Vinnytsia
National Agrarian University.

The main method of setting up zoo-technical experiments on animals for the
study of the effectiveness of PVMA was the principle of similar groups [2]. To form
them, the live weight of animals, age, sex, and origin were taken into account.

Scientific and economic experiment was carried out in two analogue groups of
young pigs of large white breed with 12 pigs in each group according to the following
scheme (Table 1). The initial live weight was 18.3 kg. The pigs were weaned from
sows at a 45-day age, after which the livestock was formed for the comparative
period.

Table 1
Scheme of the scientific farming experiment
Number of Characteri_stics of feeding by the periods .:ind phases of feeding
Group animals comparative basic
14-20 kr 20-35 kr 35-65 kr 65-110 kr
BD + PVMA | BD + PVMA | BD + PVMA
1 control 12 BD* Europrot pig | Europrot pig | Europrot pig
35-20% 65-15% 120-10%
BD + PVMA | BD + PVMA | BD + PVMA
«Intermix» «Intermix» «Intermix»
2 12 BD WP-20% FP-15% FP-10%
starter grower finisher

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

After a 15-day comparative period, the animals of the second group in the
feeding phase of 20-35 kg were fed PVMA Intermix starter in the basic diet. In the
feeding phase of 35-65 kg young pigs were fed PVMA Intermix grower, and in the
feeding phase of 65 to 110 kg — Intermix finisher.
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The control group of pigs was fed in the phases of growth the same amount of
Intermix PVMA produced by a well-known company «Eurofeed modern feeding».

However the study of pork quality indicators involved the analysis of fattening
and slaughter rates in the third, final phase of growing young pigs (live weight of 65-
110 kg) and results of the control slaughter.

The basic research indicators were biometrically processed [2].

Rationing of feeding was carried out in energy feed units (EFU) in accordance
with the new standards provided in the relevant guiding publications [1].

The purpose of the research is to study the performance and quality of pork
when supplementing the diets of young pigs with a new PVMA «Intermix».

Research results. The studied PVMA «Intermix» was developed to
supplement the diet consisting of two components, namely barley and wheat, under
their different ratios at certain feeding phases. Deficiency of nutrients regarding the
norm was compensated by BVMA [2].

The qualitative composition of the studied Intermix BVMA is given in Table 2.

Table 2

Qualitative composition of the researched Intermix PVMA

Intermix PVMA

Indicator Intermix WP starter | Intermix FP grower | Intermix FP finisher
20% 15% 10%

1 2 3 4
Metabolizable energy
Merabouniuna exepris, MI/KG 115 10.7 101
Crude protein, g 365 365 355
Crude fat, g 28 28.0 25.0
Rude fiber, g 35 50.0 53.0
Calcium, g 28.7 50.5 57.0
Sodium, g 11.0 12.5 14.6
Available phosphorus, g 10.0 10.0 55
Lizin, g 38.5 44,0 51
Methionine + Cystine, g 15.0 16.0 13
Treonin, g 21.0 21.0 20
Tryptophan, g 4.5 4.4 4.1
Iron, mg 680.0 650.0 645
Zinc, mg 680.0 550.0 550
Manganese, mg 350.0 315 315
Copper, mg 660.0 200 200
lodine, mg 5.9 5.7 5.7
Selenium, mg 1.9 2.0 2
Cobalt, mg 1.3 3.0 3
Vitamines: A, thousand MO 76,000 72,000 72,000
D, thousand MO 8,000 11,000 11,000
E, mg 600 280 180
K3 11.5 10.8 10.8
Bi, mg 14.5 13.0 13.0
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Ilpoooeoicenns mabauyi 2

1 2 3 4
B2, mg 25.0 23.0 23.0
Be, Mg 23.0 21.0 21.0
B12, mg 171.0 160.0 160.0
Biotin, Mcg 800 1,000 1,000
Vitamin C, mg - - -
Niacin, mg 208 210 210
Calcium pantheteate, mg 70.0 65.0 65.0
Folic acid, mg 13.8 15.0 15.0
Choline chloride, mg 2.100 3,000 3,500
Enzymes + + +
Intermix VC-complex + + +
Antioxidants + + +
Flavoring agent + + +
Oxidizing substance + + +

The positive qualities of the Intermix PVMA include the fact that they contain
a complex of fodder enzymes (assist in the digestive process), provide reconstruction
of intestinal villus and protect the digestive tract from the development of harmful
bacteria (probiotic), promote better consumption of feeds (flavoring agent),
improvement of the metabolism and strengthening of the immune system (vitamins),
contain a high level of exogenous amino acids, the composition is adapted to pigs
with high protein accumulation in the carcass, etc.

Application of Intermix PVMA at the final stage of growing young pigs for
meat, during the feeding phase of 65-110 kg, contributed to a significant increase
(P<0.05) in the animal productivity in the second group (Table 3). Hence, feeding of
Intermix PVMA FP 10% in the diet caused an increase in average daily weight gain
over 54 days of growing by 113 g or 15.1% more than in the control group.
Reduction of feed consumption per 1 kg of gain was 0.64 EFU or 14% compared to

the control.
Table 3
Performance of pigs with the live weight of 65-110 kg

Indicator Groups - —
control \ Intermix FP finisher, 10%

Live weight, kg:

at the beginning of the period 62.3£1.1 64.1+1.3

at the end of the period 102.6+2.0 110.5+1.8
Duration of the period, days 54 54
Weight gain: absolute, kg 40.3£2.0 46.4+1.2*
average daily, g 746+37.0 859+22.0*
+ before control, g — +113
* before control, % — 15.1
Feed consumption per kg of
weight gain, EFU 4.58 3.94
* before control, EFU — -0.64
* before control, % — -14.0
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In two groups, the average daily weight gain was 746+37 g and 859122 g,
respectively.

The calculations showed that the animals of the experimental group reduced
the costs per 1 kg of weight gain over 119 days of the basic period by 9.86%. Thus,
animals of the second group, which were fed Intermix PVMA in the diet according to
the experimental scheme, prevailed by the indicators of feed consumption.

Feeding of young pigs with Intermix PVMA, positively affected slaughter
indicators of pigs (Table 4). Thus, pre-slaughter live weight of animals in the
experimental group increased by 11.0%, slaughter weight by 14.0%, and carcass
weight by 11.0% compared to the control,

As for these indicators, they were the highest in the pigs of the second group,
which were fed Intermix PVMA 15% (finisher) in the feeding phase from 65 to
110 kg. Pre-slaughter weight increased by 7.9 kg, slaughter weight by 12.46 kg,
carcass weight by 8.8 kg, and carcass output by 3.55%.

Table 4
Slaughter indicators of pigs, M+m, n=3
. Groups
Indicator 1 control 5
Pre-slaughter live weight, kg 102.6+1.1 110.5+1.1**
Slaughter weight, kg 76.04+0.32 88.5+1***
Carcass weight, kg 64.4+0.79 73.28+0.8**
Slaughter output, % 62.79+0.32 66.31+0.47
Head with ears, kg 4.11+0.23 5.35+0.23*
Legs, kg 1.32+0.07 1.62+0.16
Skin and tail, kg 5.56+0.64 7.33+0.08
Internal fat, kg 0.65+0.07 0.91+0.13

In accordance with the increase in the pre-slaughter weight of animals in the

experimental group, the weight of by-products was higher, in particular heads with
ears 1.3 times, legs 1.2 times, skin with the tail 1.3 times, and internal fat 1.4 times.
Feeding of young pigs with the studied Intermix PVMA has no probable effect on the
change in the weight of the internal organs (Table 5). There is only a tendency
towards its increase in the animals of the experimental group [2].

Table 5
Weight of internal organs of pigs, M+m, n=3
. Groups
Indicator 1 control 5
Liver, kg 1.47+0.11 1.60+0.03
Heart, kg 0.27+0.05 0.33+0.03
Lungs, kg 0.42+0.06 0.53+0.05
Spleen, kg 0.16+0.03 0.18+0.02
Kidneys, kg 0.26+0.04 0.33+£0.04
Pancreas, g 81.345.1 103.3+£22.9
Adrenal glands, g 4.13+0.23 5.80+0.09*
Thyroid gland, g 40.56%4.6 48.4+1.36
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By the thyroid gland weight indices, there is no probable difference between
the groups, except for the adrenal glands, the weight of which increased in animals of
the second group compared to the control value.

Consumption of Intermix PVMA causes pork fat thickening (Table 6).

Table 6
Pork fat thickness, cm, M+m, n=3
. Groups
Indicator 1 control >
On the neck 2.4+0.15 2.5+0.35
On the shoulder 3.0+0.08 3.3+0.23
On the back 1.3+0.07 1.6+0.26
On the sacrum 1.6+0.11 2.0+0.35
On the belly 1.940.15 2.1+0.15
Average 2.040.02 2.3+x0.05

The more intensive fattening was observed in the pigs of the experimental
group, especially on the sacrum — 25%, shoulder and neck — 10%. On average it
increased 1.35 times.

In the second group, the pork fat thickness on the back and sacrum increased
by 23-25%, on the shoulders and belly by 10%, and on the neck by 4%. The average
thickness of the hypodermic pork fat was 12.7% higher than the control value of this
indicator.

Conclusions and prospects for further research. Feeding young pigs with
Intermix PVMA has high payback and provides the profit of 3.28 UAH per invested
hryvnia.

Therefore, it is proposed to increase pork production in modern economic
conditions, and to supplement low-ingredient cereal diets of young pigs grown for
meat with Intermix protein-vitamin-mineral additive in the amount of 10% of the
feed weight.
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AHOTAIIIA
IMMOKA3HHKH AKOCTI CBHHHHH ITPH 3T0JJOBYBAHHI ELIKOBO-BITAMIHHO-
MIHEPAJIBHOI TOBABKH INTERMIX

Haupox 1.B., kanouoam c.-2. HAyK, cmapuiuii BUK1A0ay
Binnuyvekuii nayionannuti aepapnuu yHieepcumem

3acmocosyrouu npu upobHUYMEI CEUHUHU MICYe8i KOPMO8I pecypcu, a ye 3epHO AYMEHIO,
nweHuyi i KyKypyo3u, 0ocums CKIAOHO, d MO U HEMONCIUBO, 3abe3neyumu meapun HeoOXiOHUMU
enemenmamu dcuenenHs. Tomy eunuxae HeobOXiOHicmb 30azauyeamu makxi ManoiHepeOieHmHui
Ppayionu 0inK080-8imaminHo-MinepanvHumu dobasxkamu (BBM]J]).

Iloxazano, wo 320008yeanns BBMJ] «Intermixy y kinoxocmi 10% 6i0 macu 3epHo6020
KOPMY NOKpAwye cepeOHb000008i npupocmu Moao0HsAKy ceunel Ha 15,1%, npu ix pieni 859 e,
npomu 746 2 —y KOHmpoi.

3o6invuyromscsa 3a6iina maca i maca mywi Ha 18,6 ke ma 18,8 ke, npu ybomy He 8Us81€HO
He2amueHo20 6NAUBY HA MAC) BHYMPIUHIX OP2AHISE.

3acmocysannua BBMJ] «Intermixy 6 payionax monoousaxy 6 003i 10% 6i0 macu 3epHocymiuli
Ma€ BUCOKY OKYNHiCmMb, 3a0e3neuye ompumanHs 000amKo8o, HA 6KNadeHy cpusHio — 3,28 epH
npUGYmKy.

Knrwowuosi cnosa: monoowsx ceuneti, BBMJ], 320008ysanus, npodykmugHicmsv, 3a0ilHI

NOKA3HUKU, AKICMb CEUHUHU
Ta0.1.6. JIiT.6.
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AHHOTALIAA
ITOKA3ATEJIH KAYECTBA CBHHHHBI ITPH CKAPMJIUBAHHUH BEJIKOBO-
BHTAMHHHO-MUHEPATbHOWH JOEABKH HHTEPMHKC

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

IIpumenss npu npouzgoocmee C8UNHUNbL MECTHble KOPMO8ble PECYPChl, A IMO 3EPHO AUMEHS,
nWeHuYbl U KYKypy3vl, 0OCMAMOYHO CIONCHO, A MO U HEBO3MOIICHO 00eCcneyumsv JHCUBOMHbBIX
HeoOX00UMbIMU 2NeMeHmamu numanus. 1109momy 8o3nHukaem HeoOX00UMOCms 0b02awams maxue
Manounepeouenmmuvie payuonsvl OeIK080-8UMAMUHHO-MUHepatbHbiMu dobaskamu (BBM]]).

lloxazano, umo ckapmaueanue BBMJ] «Humepmuxcy 6 koauvecmee 10% om maccwi
3epHOB020 KOpMA YIyuuiaem cpeoHecymounvlie npugecvl MONoOHAKA ceunel Ha 15,1%, npu ux
ypoeue 859 2, npomue 746 2 — 6 konmpoie.

Veenuuusaromces yboiuinas macca u macca mywu Ha 18,6 ke u 18,8 ke, npu smom He
8bIA6TIEHO OMPUYAMETILHO20 GIUAHUSA HA MACCY HYMPEHHUX OP2AHOB.

Ilpumenenue BBMJ] «Humepmuxcy 6 payuonax monoowsxa 6 0oze 10% om maccol
3epHocMecu umeem BblCOKYIO OKYnaemocms, obecneuusaem NOxyyeHue OONOIHUMENbHO Ha
811021CeHHY10 2pueny — 3,28 epH npudbuliu.

Kniwueevie cnoea: monoowsx ceuneti, BBMJ], ckapmaueanue, npoussooumenbHoOCmb,

y60ﬁHbl€ nokaszameju, Kavecmeo C6UHUHbl
Ta0.1.6. JIut.6.
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