TexHOAOTI BUPOOHHIITBA 1 ITepepOOKH IIPOAYKLIl TBapuHHuIrea, Nel1’2014

YK 636.4.053.087.72

PIROVA L., PhD
Bila Tserkva National Agrarian University

INFLUENCE OF DIFFERENT LEVELS AND SOURCES
OF SELENIUM IN PIGLET MIXED FODDER

ON PRODUCTIVITY AND HEAVY METALS
CONTENT IN THE SLAUGHTER PRODUCTS

AmHaii3 JiTepaTypHUX JKepel CBIAYHUTH PO JIOLUIBHICTE BUKOPHUCTAHHS CEJICHOBMICHUX IIpeTapariB y pallioHax TBapHH 3
METOI0 3MEHIICHHS TpaHcopMmamnii pTyTi, KaaMilo i CBHHIIO y mpoxaykmito. Lle mae 3Mory migBHINUTH IPOIYKTHBHICTH
CUTBCBKOTOCIIOIapCHKUX TBAPHH Ta SIKICTh MPOIYKTiB 3a0010.

VBenenns pizaux pieHiB (0,2; 0,3; 0,4 Mr/kr cyxoi pedoBWHM) i Ipkepen cenleHy (cenmenit Hatpito, Cen-Ilnexc) B
MMOBHOPAIIIOHHWH KOMOIKOpM IOKa3aB, 110 HAHOUIbII e(eKTUBHOKO Al MOJOAHAKY CBUHEH Oylla OpraHiyHa CIIOJyKa CEJCHY.
JlonaTkoBe BBeICHHS 1 B KOMOIKOpPM [UIsl JOCATHEHHS 3aralbHOTO BMICTY cejieHy Ha piBHI 0,3—0,4 MI/Kr CyXoi pedyOBHHHU
CIPHATO 3HIKCHHIO KOHIEHTpauii kaaMito Ha 29,7-35,1 %, i pryti — Ha 18,8-19,2 % y M’saci. BusiBneHo TeHIeHI0 10
3HIDKCHHSI BMICTY CBHHIIO Yy IPOIYKTaX 3a00I0 TBapHH JOCIITHHUX Tpyl. BUKOpHCTaHHS celeHITy Harpilo, HOPIBHSHO 3
OPTaHIYHOIO CIIOIYKOIO, Ma€ MEHIII TIO3UTUBHMI BIUIMB HA IIPOAYKTUBHICTD 1 KICTh M sica CBUHEH.

Kunrouosi ciioBa: ceneH, CBUHI, TPOJAYKTHBHICTh, KJMil, CBUHEIb, PTYTh.

Statement of the problem. Provision of farm animals high productivity and quality of their
products depends not only on the valuable and balanced in energy and protein feeding but in mineral
matter, including microelements. Among the microelements Selenium has been of great significance
lately, as it is closely related to the exchange of albumens, fats, carbohydrates, mineral elements,
vitamins and the enormous complex of the enzyme systems [1-2]. Nowadays study of Selenium various
properties, its interconnection with other elements in particular, is being conducted. Thus, the ability of
Selenium to substitute Sulphur in Sulphur containing amino acids and to partly execute functions of
vitamin E has been proved. There is a report, that alongside with vitamins A, E, C and B-carotene it is
able to block heavy metals like Mercury, Lead and Cadmium from getting into organism from the
contaminated environment [2-3]. Of special significance nowadays is the research of interaction of
Selenium with other microelements, particularly with heavy metals getting into the animals organism
with feeds and accumulating in animal products due to connection with elevated technogenic influence
on the environment. It is known that Selenium is the antagonist of Mercury, Lead and Cadmium [4-6].
But metabolic connection of selenium and heavy metals has not been studied properly yet.

Material and methods of research. Therefore the aim of our research was to study the influence of
different levels and sources of Selenium in the rations of fattened young pigs on the productivity and
heavy metals content in the slaughter products. For this purpose a scientific economic experiment was
conducted in the conditions of ,,Pylypchanske” LTD pig farm in Kyiv region. The animals for the
experiment were chosen according to the principle of pair analogues taking into account the kind, sex,
pedigree, age, live mass, productivity and physiology state.

The experiment was conducted in five groups of young pigs with 10 animals each. In the basic
period animals were fed with the full ration mixed fodder, which included barley, wheat, corn, soy-bean
cake, the experimental animals of all of the groups, with addition of forage yeasts, grass flour, vitamin
mineral premix and mineral additives (salt, forage chalk, dycalcium phosphate). The difference in
animals' feeding was that the control group animals were fed with mixed fodder containing Selenium in
the amount of 0.069 mg/kg of dry matter, and the mixed fodder of 2 experimental animal group was
additionally enriched with Sodium selenite to provide general maintenance of Selenium at the level of
0.2 mg/kg of dry matter. Sel-Plex was injected in fodder of 3, 4 and 5 experimental animal groups in the
amount which required to achieve the level of Selenium in 0.2; 0.3 and 0.4 mg/kg dry matter.

In the process of research we studied the actual amount of the consumed forages, dynamics of living
mass. On the expiry the main period (age of pigs 240 days) we conducted the control slaughter of pigs,
aiming to determine the maintenance of heavy metals in the slaughters.

The analysis of the data on mineral composition testifies that content of Copper, Zinc, Lead and
Mercury in the mixed fodder was within the boundaries of maximally possible level (table 1). The
amount of Cadmium 2.6 times exceeded the norm.
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Table 1 — Content of heavy metals in mixed feed of pigs

Elements Mineral elements content, mg/kg MDP, mgrkg
natural forage dry matter

Se 0.060 0.069 1.0
Pb 0.90 1.04 5.0
Cd 1.03 1.19 0.4
Hg 0.03 0.04 0.1
Cu 10.0 115 80.0
Zn 70.0 80.6 100.0
Mn 52.0 59.8 -
Fe 90.6 104.3 200.0
Co 0.8 0.92 2.0

Note: hereinafter MDR — the maximum permissible concentration.

Results and discussion. Feeding animals of experimental groups with additionally selenium
enriched mixed fodder provided increase in average daily live mass increase by 5.8, 6.9, 12.2 and 11.3
% compared to the animals of control group (table 2).

Table 2 — Dynamics of the live weight of experimental pigs

Group
Indices control experimental
1 2 | 3 | 4 | 5
Live weight of pigs, kg
Top of the basic period 32.0+0.50 31.8+0.56 31.8+0.61 31.5+0.64 31.6+0.64
At the end of the experiment 119.44+1.90 124.34+2.42 125.34+2.78 129.642.62** 129.042.51%**
Of daily average live weight, g
For fixed period 583+11.1 617+14.4 623+15.7* 654+14.4%** 649+14.6%*
Of consumption mixed feed per
1 kg increase, feed units 5.28 5.05 5.00 4.81 4.83

Note: hereinafter *P<0,05; **P<0,01; ***P<0,001 as compared with the control group.

During the basic period of the experiment the animals consuming Sel-Plex with the mixed fodder,
the average daily weight gain considerably exceeded not only the control analogues but piglets, whose
ration contained Sodium selenite. The increase of average daily weight gain in pigs of experimental
groups influenced considerably conversion of forage. Thus, the animals of the experimental groups per 1
kg of live weight gain took 4.7-8.7 % less forage units as compared to the animals of control group.

Depending on the level and source of Selenium in rations, the contents of heavy metals decreased in
the slaughter products. In particular, the Cadmium concentration decreased by 10.8-35.1 %, in meat and
by 6.9-20.7 % in fat of the experimental pig groups as compared with control (table 3).

Table 3 — Cadmium contents is in the experimental pigs slaughter products of, mg/kg

Group
Index control experimental
1 2 3 4 5
Meat (loin) 0.037+0.0023 0.033+0.0034 0.031+0.0026 0.026+0.0026 * 0.024+0.0029*
Fat 0.157+0.0129 0.153+0.0152 0.149+0.0118 0.142+0.0096 0.141+0.0140
Liver 0.126:+0.0069 0.11740.0042 0.11540.0032 0.100+0.0055* 0.097+0.0029*
Kidneys 0.220+0.0026 0.209+0.0049 0.207+0.0045 0.178+0.0089* 0.173+0.0112*

Note: hereinafter *P<0.05 as compared with the control group.

The liver of these groups pigs contained 7.1-23.0 % less Cadmium, and 5.0-21.4 % less in kidneys
as compared with the animals of control group.

Applying Selenium containing complexes for feeding young pigs stipulated a tendency decreasing
Lead content in slaughter products of the control group animals (table 4). Thus, the lowest content of
this element was found in meat, viscera and fat of 4™ and 5" experimental groups animals.
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Table 4 — Lead contents is in the experimental pigs slaughter products of, mg/kg

Group
Index control experimental
1 2 3 4 5
Meat (loin) 0.086+0.0049 0.08440.0052 0.082+0.0042 0.074+0.0056 0.072+0.0054
Fat 0.314+0.0274 0.31240.0209 0.309+0.0208 0.286+0.0057 0.284+0.0078
Liver 0.101+0.0270 0.099+0.0254 0.096+0.0226 0.089+0.0181 0.088+0.0133
Kidneys 0.185+0.0083 0.18240.0081 0.176+0.0141 0.154+0.0141 0.153+0.0110

Mercury complexes influence negatively on the organisms of animals and people even in their low
concentrations. As one can see from the information of table 5, adding Selenium containing complexes
to the rations provided decrease in Mercury content in meat of pigs of experimental groups by 4.3-19.2
%, in fat — by 5.2-19.1 % compared with the animals of control group.

Table 5 — Mercury contents is in the experimental pigs slaughter products of, mkg/kg

Group
Index Control experimental
1 2 3 4 5
Meat (loin) 2.554+0.128 2.44+0.340 2.34+0.298 2.07+0.100* 2.06+0.120*
Fat 1.86+0.116 1.81+0.077 1.76+0.076 1.66+0.042 1.63+0.064
Liver 5.6£0.21 5.4+0.18 5.1+0.10 4.8+0.16* 4.6+0.12*
Kidneys 6.1+ 0.22 5.8+0.23 5.4+0.34 4.8+0.26* 4.7+0.32*

Note: hereinafter *P<0.05 as compared with the control group.

The increase in the level of Selenium organic source in rations provided lower contents of Mercury
in the liver of pigs of experimental groups by 8.9-17.9 %, in kidneys — by 11.5-23.0 % as compared to
the control analogues.

Conclusion. Thus, the analysis of the research results proves that organic, and inorganic Selenium,
containing complexes in the mixed fodder, positively influences the growth and metabolism. However, the
indexes of the animals consuming the mixed fodder with Selenium content at the level of 0.3-0.4 mg/kg of
dry matter and the Sel-Plex as its source, take specific attention. The highest average daily live weight gains
and lowest forage conversion were defined in these pigs. Products obtained from these animals were of better
quality due to lower content of Cadmium, Lead and Mercury in the slaughter products.
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BiinsiHue pa3IMYHbBIX YPOBHel H MICTOYHHUKOB CejleHa B KOMOMKOpPMe MOJIOHSIKA CBHHeH Ha NPOM3BOAUTEIbHOCTD
M cofiepsKaHMe TSKeJAbIX MeTALI0B B POAYKTaX y0ost

JL.B. ITupoBa

AHanu3 JHUTEpaTYpHBIX HCTOYHHKOB CBUAETENBCTBYET O LENECOOOPA3HOCTH HCIOJIb30BAHHUSA —CEIEHCOAEpKaIIUX
MpenapaToB B PalliOHAX KUBOTHBIX C LIENBIO0 YMEHBIICHUS TpaHcHOopMaluy pTyTH, KaAMHUSI M CBUHIA B Ipoaykuuio. IloaTomy,
JUIA TIOBBIIIEHUS MPOM3BOAMUTENBHOCTH M KauecTBa NMPOAYKTOB yOOs B COCTaB palMOHAa MOJIOJHSKA CBHHEH HEOOXOAUMO
JIOTIOJTHUTEJIBHO BBOJUTH CEJICHCOAEpIKaINe COSTUHEHUS.

Beenenne pasmmunsix ypoereit (0,2; 0,3; 0,4 MI/Kr cyXoro BeIIeCTBa) M MCTOYHHMKOB cejieHa (ceneHuT Hatpus, Cen-
[Tnekc) B moJTHOpAIIMOHHBIE KOMOWKOpMA TOKa3al, 4To Hanboee 3 GEeKTHBHBIM sl MOJIOTHSKA CBHHEH OBLTIO OPraHHYECKOE
COEIMHEHHE ceNeHa. J[ooMHUTEeIbHOE BBEICHHE €T0 B KOMOMKOPM JAJIsl JOCTHKEHUs 00IIero colep KaHus celieHa Ha YpPOBHE
0,3 MI/KT CyXOro BelecTBa clocoOCTBOBANIO CHIDKEHUIO KOHLIEHTpauuu kagmus Ha 29,7 (P<0,05), prytu — Ha 18,8 % (P<0,05)
B Msce. BrpUiBIeHa TEHICHIMA K CHIDKEHHIO COJACp)KAaHMS CBHHLA B MPOXYKTaX y0Os JKUBOTHBIX OIBITHBIX TIPYMIL
Hcnonp3oBaHue ceneHUTa HATPHsSL, TI0 CPABHEHUIO C OPTaHUYECKUM COCIHHEHHEM, UMEET MEHEE MOJIOKUTENbHOE BIUSHUE HA
MPOU3BOJUTEIHHOCTh U KAYECTBO MsICa CBUHEI.

KuioueBble ci10Ba: ceseH, CBUHbU, IPOU3BOAUTENILHOCTD, KQJIMUN, CBUHEL, PTYTh.

Haoitiwna 17.03.2014.
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