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THE INTENSITY OF LIPIDS’ PEROXIDE OXIDATION IN HENS
ORGANISMS UNDER DIFFERENT AMOUNTS OF CAROTENOIDS IN
THE RATIO

It was found that there is a strong correlativatieh between the level of carotenoids in the ratb
breeding hens during the reproductive period aedctimtent of lipid peroxidation products in their
liver and liver of embryos. In particular, incraagiof the level of carotenoids in the mixed fodfier
chickens from 8 g to 32 g per tonne during thensgeoviposition reduces MDA level and diene
conjugates as well as in the liver of adult hesgnahe liver of embryos before the hatching, whi
an important biochemical mechanism during the dxrdastress prevention of one-day chickens.
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It was established that carotenoids play an importale in the regulation of lipid peroxidation
processes in tissues and organs of animals and3pdR]

As natural antioxidants, carotenoids, due to thes@nce of conjugated double relations,
intercept the singlet oxygen in cells and inhibi¢ formation of free radicals [1; 2]. However, unde
the conditions of interaction with oxygen internegdi radicals carotene can form peroxide radicals,
thus initiating chain reactions of lipid peroxidati[7].

Antioxidant properties of carotenoids in tissues determined by many factors, including
oxygen tension, concentration of carotenoids agit thteraction with other antioxidants [8; 10]

According to this, the research interest is in gitngl the influence of the carotenoids level in
the ration of fowl during the reproductive period the processes of lipid peroxidation in the tissue
of embryos and bred chickens.

It is known [4; 6] that the intensification of prexses of lipid peroxidation in tissues, especially
in the liver of fowl embryos before hatching frohreteggs is the determining factor of appearing of
the oxidative stress in one-day chickens.

That's why the purpose of our work was studying itifeience of the level of carotenoids in
the ration of hens during the period of intensiggse laying capacity on the content of lipid
peroxidation products in the hens’ liver of parkeetd and embryos at 19 days of growth.

Materials and Methods

Researches were conducted on 4 groups of 220 daggeS579 chickens on the base of LLC
«Chortkiv breeding poultry». Chickens were keptages with free access to fodder and water. Main
parameters of indoor climate were as following:°1€ air temperature, 65% relative humidity, 17
hours per day lighting with the intensity of 17 lux each group there were 10 hens and 1 cock. Hens
of the first (control) group received standard rdixedder, balanced according to the nutrition norms
[10] without supplements of carotenoids in theaatiHens of the second group received 8 g of
carotenoids additionally, of the third one - 1&gd of the fourth one - 32 g of carotenoids perihé

of mixed fodder, that stands accordingly for 0.9%, th84 mg, 3.68 mg for one unit of fowl.

In our studies we used carotenoids preparat@RO GLO 20 DRY¥ of «Kemin Europa NV»
(Belgium) as a fodder additive. The content of xhathophylls (lutein and zeaxanthin) in ®@RO
GLO»was 20 g/ kg.

The duration of experiment was 90 days. At the @rtie experiment the specimens from each
group were killed and the samples of the liver waken. Received eggs from each group of chickens
were incubated in the «Universal-55» incubator. Tiver of embryos of the 19-day incubation was
taken from each group. Then the level of malonaiajdle [11] and diene conjugates [5] was
determined in the liver of chickens and 19-day-gmbr Obtained figures were processed statistically.
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Results and Discussion

As it is evident from Fig. 1, the level of malonidiehyde decreased in the liver of chickens of te 2
experimental group by 26.8% (P <0.05), the 3rd er®y 35.5% (P <0.01), and the 4 th one — by
57.9% (P <0.001) in comparison with the 1st congroup.

Together with the decrease in the level of maldddiayde in the liver of chickens of the
research groups, reduction of diene conjugatebdsroed.

In particular, the content of diene conjugateshia liver of chickens of the 2nd experimental
group decreased by 35.3% (P <0.01) in the 3rd dmg4+.2% (P <0.001), and in the 4th — by 58.4%
(P <0.001) compared with the control group.
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Fig.1. Concentration of lipid peroxidation productghe liver of chicken parent stock
for various levels of carotenoids in the feed (vhitn = 7)

It should be noticed that the addition of carotdsdb the fodder for the chickens is in inverse
correlation with the content of malondialdehyde aiehe conjugates in their liver with correlation
coefficient -0.97; -0.90, respectively.

As to the products of lipid peroxidation (Fig. 2t)was found, that their level in the liver of
embryos derived from eggs of hens research gradgsreased. Thus, MDA levels decreased by
19.5% (P <0.001 )"3one — by 32.4% (P <0.001), 4 th — by 35.8% (P 8D\.0n the liver of the 2nd
experimental group embryos, and the content ofedimnjugates of the"®one decreased by 21.4%
(P <0.01) in the 3rd one — by 29.4% (P <0.001), lmn86.9% (P <0.001) in the 4th one as compared
with the control group embryos.

=
o

8,67

5§ 57***

O FP N W M OO O N © ©

1 group 2 group 3group 4 group

‘ B MDA, umol/ kg B diene conjugates, EU /‘g

Fig.2. Concentration of lipid peroxidation produatsd vitamin E in the liver of 19-day-
embryo chickens on terms of various carotenoidslén the ration of chicken parent herd
Mtm,n=7)
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The received results show that the decrease af pproxidation products such as MDA and
diene conjugates takes place in the liver of 19@@apryo research groups. On the basis of this we
can assume that the increase in the level of cao@s in the ration of parent herd will reduce
oxidative stress at hatching and give more stadheation.

In general, the following conclusion comes out frtime received results: there is a strong
correlative connection between the level of caroigsin the ration of breeding chickens during the
reproductive period and the content of lipid pedation products in their liver and liver of the
embryos. In particular, increased level of carot@son the chickens fodder from 8 g to 32 g per
tonne during the intense oviposition reduces MDAl diene conjugates level in the liver of adult
fowl as well as in the liver of embryos before g, which is an important biochemical mechanism
in terms of prevention of oxidative stress in org-dhickens.
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'Kpemenenskuii 06macHuii rymanitapao-niegarorianmii inctutyT im. Tapaca Illepuenka

%JIbBiBCHKMIT HAIIOHATBHIIT arpapHUil YHIBEPCHTET

[HTEHCHUBHICTH ITPOILIECIB ITEPEKMCHOI'O OKHMCJIEHHS JIIIIAIB B OPI'AHI3MI KYPEN
3A PI3HOT'O PIBHS KAPOTHUHOIJIIB V PALIIOHI

Bcranosneno, o Mixk piBHEM KapOTHHOIJIB B pallioHi IJIEMIHHUX Kypell y penpoayKTUBHUMA Nepion i
BMIiCTOM NPOAYKTIB MEPEKUCHOTO OKUCHEHHSI JMiAiB SIK y iX MeuiHi, Tak i nedyiHii eMOpioHiB, iCHye
TiICHUH KOPEIATUBHUM 3B’ A30K. 30KpeMa, MiABUILCHHS PiBHA KAPOTHHOIAIB B KOMOIKOpMI KypeH i3 8
Jo 32 r Ha TOHY B IEpiof IHTCHCUBHOI SHLIEKIAIKH 3HIKYE PIBEHb Ii€HOBHUX KOH IOTaTiB i
MaJIOHOBOT'O [ialpAerifly SK y MEeYiHLi Aopociioi NTull, Tak i B MediHni emOpioHIB mepen ix
BIWIIYIJICHHSAM, IIO € BaXJIMBUM O10XIMIiYHMM MEXaHi3MOM Yy IUIaHi NpoQiTaKTUKH BUHUKHEHHS
OKCHIATHBHOTO CTpeCY B JOOOBHX Kyp4ar.

Knouosi crosa: kapomunoiou, 0ieHo8i KOH' o2amu, MAIOHOGUI 0ianb0e2io, Kypu, eMOPIOHU, NeviHKa
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1erMeHeuKM171 001acTHOH T'yMaHUTapHO-TIeAarorniyeckuii HHCTUTYT UM. Tapaca llleBuenko

%JIbBOBCHKHI HALMOHANBHBII arpapHbIii yHUBEPCUTET

NMHTEHCHUBHOCTD ITPOLIECCOB IIEPEKMUCHOI'O OKHUCJIEHUS JIMITIN/IOB B
OPI'"AHU3ME KVP 3A PASHOI'O YPOBHSA KAPOTMHON/IOB B PAIIMOHE

VY CTaHOBIEHO, YTO MEXAYy YPOBHEM KapOTHHOMAOB B PallMOHE MJIEMEHHBIX Kyp B PENPOTyKTHUBHBIN
MEPUOA U COAEPKAHMEM NPOAYKTOB MEPEKHUCHOIO OKHUCIEHMS JMIUIOB KaK B UX IEYEHHU, TaK H
nedyeHn SMOPHOHOB, CYIIECTBYET TECHas KOPPENSTHBHAS CB3b. B 4aCTHOCTM TOBBILIICHWE YPOBHS
KapOTHHOHJOB Y KOMOHMKOpME Kyp ¢ 8 T 10 32 T Ha TOHHY B MEpPHOJ MHTCHCHBHOH SHICKIAIKH
CHIDKAeT ypOBEHb [IMEHOBBIX KOHBIOTaTOB M MAJOHOBOI'O IUANBJAETHIA KaK B TEYEHH B3pPOCIIOH
OTHLB, TaK W B IEYCHH SMOPHOHOB TMepeA WX BBUIYIUIMBAHUEM, 4YTO SBIISETCS BaXXHBIM
OMOXMMHUYECKUM MEXaHHW3MOM B IIaHE NPOQHIAKTHKH BO3HUKHOBEHHSI OKCHAATHBHOTO CTpecca B
CYTOYHBIX IBITUIAT.

Knioueswvie cnosa: kapomunouost, OueHogble KOHbIO2AMbL, MAIOHOBLIL OUATLOE2UO, KYPbl, IMOPUOH, NEeUeHb

Pexomennaye no npyky Hapiiimna 15.06.2013
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