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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 correlative relation between the level of carotenoids in the ration of
breeding hens during the reproductive period and the content of lipid peroxidation products in their
liver and liver of embryos. In particular, increasing ofthe level of carotenoids in the mixed fodder for
chickens from 8 g to 32 g per tonne during the intense oviposition reduces MDA level and diene
conjugates as well as in the liver of adult hens, as in the liver of embryos before the hatching, which is
an important biochemical mechanism during the oxidative stress prevention of one-day chickens.
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It was established that carotenoids play an important role in the regulation of lipid peroxidation
processes in tissues and organs of animals and fowl [3; 12]

As natural antioxidants, carotenoids, due to the presence of conjugated double relations,
intercept the singlet oxygen in cells and inhibit the formation of free radicals [1; 2]. However, under
the conditions of interaction with oxygen intermediate radicals carotene can form peroxide radicals,
thus initiating chain reactions of lipid peroxidation [7].

Antioxidant properties of carotenoids in tissues are determined by many factors, including
oxygen tension, concentration of carotenoids and their interaction with other antioxidants [8; 10]

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

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

That’s why the purpose of our work was studying the influence of the level of carotenoids in
the ration of hens during the period of intensive eggs laying capacity on the content of lipid
peroxidation products in the hens’ liver of parent herd and embryos at 19 days of growth.

Materials and Methods

Researches were conducted on 4 groups of 220 days Shaver-579 chickens on the base of LLC
«Chortkiv breeding poultry». Chickens were kept in cages with free access to fodder and water. Main
parameters of indoor climate were as following: 17 ° C air temperature, 65% relative humidity, 17
hours per day lighting with the intensity of 17 lux. In each group there were 10 hens and 1 cock. Hens
ofthe first (control) group received standard mixed fodder, balanced according to the nutrition norms
[10] without supplements of carotenoids in the ration. Hens of the second group received 8 g of
carotenoids additionally, of the third one - 16 g, and ofthe fourth one - 32 g of carotenoids per 1tonne
of mixed fodder, that stands accordingly for 0.92 mg, 1.84 mg, 3.68 mg for one unit of fowl.

In our studies we used carotenoids preparation «ORO GLO 20 DRY» of «Kemin Europa NV»
(Belgium) as a fodder additive. The content of the xanthophylls (lutein and zeaxanthin) in the «ORO
GLO» was 20 g / kg.

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

As it is evident from Fig. 1, the level of malondialdehyde decreased in the liver of chickens ofthe 2nd
experimental group by 26.8% (P <0.05), the 3rd one - by 35.5% (P <0.01), and the 4 th one - by
57.9% (P <0.001) in comparison with the 1st control group.

Together with the decrease in the level of malondialdehyde in the liver of chickens of the
research groups, reduction of diene conjugates is observed.

In particular, the content of diene conjugates in the liver of chickens of the 2nd experimental
group decreased by 35.3% (P <0.01) in the 3rd one - by 47.2% (P <0.001), and in the 4th - by 58.4%
(P <0.001) compared with the control group.
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Fig. 1L Concentration of lipid peroxidation products in the liver of chicken parent stock
for various levels of carotenoids in the feed (Mt m,n=7)

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

As to the products of lipid peroxidation (Fig. 2.), it was found, that their level in the liver of
embryos derived from eggs of hens research groups, decreased. Thus, MDA levels decreased by
19.5% (P <0.001 ) 3rdone - by 32.4% (P <0.001), 4 th - by 35.8% (P <0.001) in the liver of the 2nd
experimental group embryos, and the content of diene conjugates of the 2rd one decreased by 21.4%
(P <0.01) in the 3rd one - by 29.4% (P <0.001), and by 36.9% (P <0.001) in the 4th one as compared
with the control group embryos.

m MDA, umol/kg diene conjugates, EU/ g

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

In general, the following conclusion comes out from the received results: there is a strong
correlative connection between the level of carotenoids in the ration of breeding chickens during the
reproductive period and the content of lipid peroxidation products in their liver and liver of the
embryos. In particular, increased level of carotenoids in the chickens fodder from 8 g to 32 g per
tonne during the intense oviposition reduces MDA and diene conjugates level in the liver of adult
fowl as well as in the liver of embryos before hatching, which is an important biochemical mechanism
in terms of prevention of oxidative stress in one-day chickens.
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KpemMeHeLbKWNii 06nacHWiA ryMaHiTapHO-NeAaroriyHunii iHcTUTYT iM. Tapaca LLIeBUYeHKa
J1bBiBCbKWIA HaLiOHaNbHWIA arpapHUn yHiBEpCUTET

IHTEHCWVBHICTb MPOLLECIB MEPEKVNCHOIO OKMCEHHA NINIAIB B OPTAHI3MI KYPEW
3A PIBHOIO PIBHA KAPOTUHOIAIB Y PALLIOHI

BcTaHoBMEHO, WO MiXK PiBHEM KapOTWMHOIAIB B paLioHi MNeMiHHUX Kypeil y penpoayKTUBHWIA nepiog i
BMICTOM MPOAYKTIB NEPEKUCHOr0 OKUCHEHHA NiNigiB AK Yy X NeYiHui, Tak i neviHui em6pioHiB, iCHye
TICHUI KOPENATUBHWIA 3B’A30K. 30KpeMa, NiABULLEHHS PiBHSA KapOTUHOTAIB B KOMOIKOPMI Kypeid i3 8 T
J0 32 T Ha TOHY B Mepiog IHTEHCMBHOT ANLEKNAAKWM 3HWXYE piBEHb AIEHOBMX KOH’tOraTiB i
Ma/loOHOBOro fianbAerigy AK y nediHui gopocnoi NTuui, Tak i B nediHui eMm6pioHiB nepepf ix
BUNYMNNEHHAM, WO € BaXAMBUM O6GiOXiMIYHMM MexaHi3MOM Y naaHi NPoOQiNakTUKNM BUHUKHEHHS
OKCMAATUBHOIO CTpecy B 4060BMX Kypyar.

Knou4oBi cnosa: KapoTWHOIAW, LIEHOBI KOH toraTw, WAaNoOHOBWA Aianbaerif, Kypu, eMopioHn, nedviHka
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IKpemeHeL K1l 061aCTHO r'yMaHWTapHO-NeAarornyeckuii MHCTUTYT uM. Tapaca LLleBYeHKO
21bBOBCbKUIA HALMOHANbHbIA arpapHblii yHUBepCUTET

MHTEHCMBHOCTb NMPOLLECCOB MEPEKUCHOIO OKNCJIEHNA NN AO0B B
OPITAHN3ME KYP 3A PABHOIO YPOBHA KAPOTNHONAOB B PALUMOHE

YCTaHOB/NEHO, YTO MEX[Y YPOBHEM KapOTHHOHAOB B palViOHe MEMEHHbIX Kyp B PenpoAyKTUBHbIi
Mepuos M CoAepXXaHMeM MpPOALYKTOB MEPEKUCHOTO OKUCMEHMS NUNUAOB KakK B MX MeYeHu, Tak U
neyeHyn 3MOPMOHOB, CYLLECTBYeT TecHasi KOppensiTMBHas CBA3b. B 4aCTHOCTU MOBbILIEHWE YPOBHS
KapoTMHOMZOB Yy KOMOMKOPME Kyp C 8 T A0 32 I Ha TOHHY B Mepuof WMHTEHCUBHOWN SiiLeKnaaKu
CHMXKAET YPOBEHb [AMEHOBbIX KOHbIOraToB M MafiOHOBOIO AWanbfernja Kak B MeyeHu B3POC/oi
NTWUbl, TaK W B TeYeHW 3MOPUOHOB Mepes WX BbINYMNJMBAHUEM, YTO SBASETCS BaXHbIM
OMOXMMUYECKNM MEXaHW3MOM B MiaHe NPO(UNAaKTUKM BOSHUKHOBEHMSI OKCUAATMBHOIO CTpecca B
CYTOYHbIX LbINASAT.

Kntoyesble cnoBa: KapoTUHOUAbI, AVEHOBbIE KOHbOraThl, ManoHOBbI Ananbaerna, Kypbl, 3M6pI/IOH, ne4vyeHb
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