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ABSTRACT

The aim of the study was to determine the effect of protected CLA and linseed as supplements in the diets for fattening
lambs on fatty acid profile and CLA content in loin and leg meat, liver and perirenal fat and on some biochemical
indicators in blood plasma. The experiment was carried out on twelve 80 days old lambs, divided into 3 groups of 4
animals. The animals were fed with meadow hay and commercial concentrate “CJ”. The treatments were the control
diet (I..) and the control diet supplemented either with 0.5 % of protected CLA (Il ,) or 2 % of crushed linseeds
(II,). No statistically significant effect of the treatments on biochemical indicators in blood plasma was observed.
CLA or linseed supplementation had also no effect on chemical composition and cholesterol content in analyzed
tissues. Linseed supplementation had a significant effect (P<0.05) on liver and perirenal fat fatty acid profile and
increased the CLA content in the liver.
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ABSTRACT

Celem badan byto okreslenie wptywu dodatku chronionego CLA oraz nasion Inu w dawkach pokarmowych dla
tuczonych jagniat na profil kwasow tluszczowych i zawarto§¢ CLA w niektérych tkankach (poledwica, watroba i
thuszcz okotonerkowy) oraz na wskazniki fizjologiczno-biochemiczne osocza krwi. Badania wykonano na 12
tryczkach, podzielonych na 3 grupy po 4 sztuki kazda. W doswiadczeniu zastosowano 0.5 % dodatek CLA lub 2 %
dodatek nasion Inu do mieszanki tresciwej. Nie stwierdzono obnizenia poziomu frakcji LDL na skutek zastosowanych
dodatkéw. Nie wykazano wplywu nasion Inu oraz preparatu CLA na podstawowy sktad chemiczny i zawarto$§¢
cholesterolu w badanych tkankach. Stwierdzono istotne réznice (P<0.05) w profilu kwasow tluszczowych watroby i
thuszczu okotonerkowego a takze wzrost poziomu CLA w watrobie (P<0.05) przy suplementacji dawek pokarmowych
nasionami Inu.

Stowa kluczowe: jagnigta, CLA, nasiona Inu, kwasy ttuszczowe, krew, mieso
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DETAILED ABSTRACT

Celempracy byto okreslenie wptywudodatku chronionego
CLA oraz nasion Inu w dawkach pokarmowych dla
tuczonych jagniat na profil kwasow tluszczowych i
zawartos¢ CLA w udzcu, poledwicy, watrobie i thuszczu
okotonerkowym oraz na wskazniki fizjologiczno-
biochemiczne osocza krwi. Doswiadczenie wykonano
na 12 tryczkach rasy Polskiej Owcy Gorskiej (POG)
w wieku 80 dni, podzielonych na 3 grupy po 4 sztuki
w kazdej grupie. Zwierzgta zywiono indywidualnie,
zgodnie z normami, wedlug systemu INRA [8].
Dawki pokarmowe sktadaly si¢ z siana takowego oraz
odpowiedniej dla grupy mieszanki tresciwej: I, (grupa
kontrolna, bez dodatkow), I1, , z 0.5 % dodatkiem CLA
i5 % dodatkiem otrab pszennych i IIL, z 2 % dodatkiem
nasion Inu odmiany Linola. W badaniu zastosowano
komercyjna mieszankg CJ. Tabela 1 przedstawia sktad
chemiczny (%), warto$¢ pokarmowa oraz profil kwasow
thuszczowych skarmianych pasz. W pobranych probkach
siana, Inu i mieszanki treSciwej oznaczono zawarto$¢
podstawowych  sktadnikéw pokarmowych metoda
standardowa [1]. W 79-tym dniu Zycia jagniat pobrano od
nich krew z zyly jarzmowej, a nastgpnie w pozyskanym
0s0Czu 0znaczono przy pomocy odpowiednich zestawow
diagnostycznych (Alpha Diagnostics) poziom mocznika,
glukozy, trojglicerydow, cholesterolu i jego frakcji (HDL,
LDL). Na podstawie uzyskanych wynikow stwierdzono,
ze dodatek zarowno CLA jak i nasion Inu nie wptywa
istotnie (P>0.05) na obnizenie frakcji LDL w osoczu krwi
(tab. 2). W 80-tym dniu doswiadczenia zwierzgta ubito
a reprezentatywne probki tkanek pobrano do analiz [1].
Stwierdzono istotne rdéznice (P<0.05) w profilu kwasoéw
thuszczowych watroby (zmniejszenie poziomu C,, i
C,,) 1ttuszczu okotonerkowego (wzrost udziatu kwasow
Cy, 1 C,) przy suplementacji dawek pokarmowych
nasionami Inu (tab. 3). Potwierdza to wyniki uzyskane
przez [11]. Wykazano, ze poziom CLA w watrobie
wzrasta (P<0.05) w wyniku dodatku do mieszanki nasion
Inu, natomiast dodatek CLA do paszy nie wplywa istotnie
(P>0.05) na jego poziom w pozostatych tkankach (tab.
3). Brak wptywu dodatku nasion Inu na poziom CLA w
watrobie owiec obserwowali [3]. Istnieje wige mozliwos¢
wzbogacenia produktéw przezuwaczy w nienasycone
kwasy tluszczowe oraz CLA poprzez zastosowanie
nasion Inu oleistego lub chronionego CLA w dawkach
pokarmowych, jednak efektywnos$¢ tego zabiegu zalezy
w znacznym stopniu od rodzaju i formy dodatku.

INTRODUCTION

Conjugated linoleic acids (CLA), which are produced
in the bioconversion of linoleic acid by the bacteria

14

Butyrivibriofibrisolvensintherumen[5],arecharacterized
by chemoprotective properties against carcinogens and
arteriosclerosis [2]. A number of studies suggest a link
between higher CLA content in diets and lower level of
triglycerides, total cholesterol and LDL level in human
blood plasma [2]. Vegetable oils, fish oil or safflower oil
supplementation of diets increased CLA content in beef
[4] and lamb muscles [7, 3]. The aim of the study was
to determine the effect of protected CLA and linseed as
supplements in the diets for fattening lambs on fatty acid
(FA) profile and CLA content in selected tissues and on
biochemical indicators in blood plasma.

MATERIALS AND METHODS

The experiment was carried out on twelve 80 days old male
lambs of Polish Mountain Sheep divided into 3 groups of
four lambs: control (I.) and 2 experimental groups (I, ,,
M1, ). The animals were fed individually, in accordance
with INRA feeding standards for sheep [8]. Daily rations
contained 0.6 kg meadow hay and 0.4 kg commercial
concentrate mixture (,,CJ”). The control group (I.) were
fed no supplement, the second group (Il ,) received 0.5
% of protected CLA (BASF Poland), and the third group
(M1, ) received 2 % crushed linseed cv. Linola. The CLA
preparation contained 18.82 % isomers of cis 9 trans 11,
16.60 % of trans 8 cis 10, 40.59 % of cis 11 trans 13
and 23.98 % of trans 10 cis 12. Chemical composition
of feedstuffs was determined using the standard methods
[1]. NDF, ADF and ADL were determined using an
ANCOM?? Fiber Analyser and the method of [6]. The
content of FA in feedstuffs was determined using a Varian
3400 CX gas chromatograph with an FID detector (argon
as a carrier gas, DB-FFAP column, column temperature
programmed between 90 and 205°C at a rate of 25°C/
min., injector temperature 200°C, detector temperature
240°C). On day 79 of an experiment blood samples
were taken from the jugular vein and the blood plasma
was analyzed for glucose, urea, triacyloglycerides,
total cholesterol, HDL and LDL contents using Alpha
Diagnostics kits. On day 80 the animals were slaughtered
and in the samples of liver, perirenal fat, longissimus
dorsi muscle and leg muscle the chemical composition
[1], fatty acid profile (gas chromatography method) as
well as total cholesterol content [9] were determined. The
results were subjected to a one-way analysis of variance
using the GLM procedure of [10]. Differences among
treatments were determined using Duncan’s test.

RESULTS

Linseed cv. Linola used in the experiment was
characterized by the high unsaturated fatty acid (UFA)
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Table 1. Chemical composition (%), nutritive value and fatty acid profile (% of total acids) of feedstuffs.
Tabela 1. Sktad chemiczny (%), warto§¢ pokarmowa oraz profil kwasow tluszczowych
(% w sumie kwasow) skarmianych pasz.

Item Meadow Wheat Mixture Linseed
hay bran ,,CJ”
Dry matter 83,71 86,84 88,95 89,17
Organic matter 77,26 80,26 82,54 84,69
Crude protein 10,69 15,56 17,75 27,25
Ether extract 1,64 2,74 2,53 30,96
Crude fiber 25,52 9,49 4,50 5,77
NDF 50,37 36,16 15,76 24,22
ADF 30,19 13,14 7,14 11,38
ADL 3,40 3,12 0,98 -
EB (MJ-kg™") 14,86 15,95 16,44 23,14
UFV 0,60 0,84 1,20 1,61
PDIN (g) 79,50 118,43 136,45 174,00
PDIE (g) 81,09 97,73 124,05 94,00
Cis0 0,24 0,56 0,54 -
Cis:0 26,07 20,44 18,48 5,31
Cie1 0,28 0,88 0,85 -
Cis:0 11,29 5,67 10,52 4,66
Cis1 30,65 27,52 28,08 23,15
Cis. 17,99 40,91 36,94 19,13
Cis3 13,43 3,31 3,35 47,75
C:0 - - 0,30 -
Ca1 - 0,60 0,41 -
2 SFA (Saturated fatty acids) 37,60 26,67 29,84 9,97
2 UFA (Unsaturated fatty acids) 62,35 73,22 69,63 90,03
UFA : SFA 1:1,66 1:2,75 1:2,33 1:9,03
Table 2. Physiological and biochemical indicators of lamb blood plasma
Tabela 2. Wskazniki biochemiczno-fizjologiczne osocza krwi jagniat.
Item Group
Ic Mcpa My,

Glucose[mmol/l] 4,04 2,94 3,66™

Urea [mmol/l] 5,67 5,92 6,28

Total cholesterol [mg/dl] 85,06 73,83 65,60

HDL [mg/dl] 39,47 53,00 48,04

LDL [mg/dl] 38,07 12,34 9,47

Triacyloglycerides [mg/dl] 37,59 42,36 40,49

level (90.03 % of total FA) and UFA:SFA (tab. 1). The
C,,, (isomer o) dominated in a profile of FA (47.75 % of
total FA). There were no differences among treatments in
the blood plasma levels of total cholesterol, HDL, LDL
and triacyloglycerides (tab. 2). The CLA and linseed
supplementation did not have a significant effect on
chemical composition of analyzed tissues (the content
of crude protein and ether extract) and on the level of
total cholesterol. On the other hand it caused a decrease
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(P>0.05) in a total cholesterol content in perirenal fat
(from 662 to 515 mg%) and in the liver (data not shown).
Linseed supplementation in diet decreased (P<0.05)
C, . level in the liver (tab. 3). The contents of C . and

16:0 18:3

C, . fatty acids were significantly higher (P<0.05) in

20:1
perirenal fat of lambs received linseed in the diet (tab. 3).
In both experimental groups, the C,, and C  contents
in longissimus dorsi muscle and leg muscle were lower

and at the same time the C ., C ., and C,, contents in
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leg muscle were higher than in a control group (tab. 3).
The CLA level in the liver of lambs of Il group was
considerably higher (P<0.05) than in other groups (tab.
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