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The effect was investigated of dietary selenate, ZnSO4, and α-tocopherol on fatty acid (FA) profile 
in the liver and longissimus dorsi (LD) muscle of 40 Polish Merino ram-lambs  divided into the 
control (C) and experimental (E) group of 22 and 18 animals, respectively. Until week 8 of age all 
the lambs were maintained with their dams, then weaned, placed in individual straw-bedded pens 
and fattened individually with a pelleted concentrate mix. The mix was offered ad libitum until the 
animals mean body weight reached 31.8 kg. During fattening period the lambs from group E were 
administered per os 1 ml 0.1% Na2SeO4, 3 ml 10% ZnSO4 and 60 mg α-tocopherol daily. 
The treatment in group E (basal diet plus three additives) led to the significantly increased 
concentration of cis9trans11CLA and the sum of CLA isomers in the liver as well as to increase 
of the liver concentration of long-chain polyunsaturated fatty acids (LPUFA) and long-chain 
PUFAn-3 (LPUFAn-3). Selenate, α-tocopherol and Zn reduced the oxidation of unsaturated fatty 
acids, especially LPUFA in the liver. The additives resulted in weaker stimulation of accumulation 
of these FAs in the loin compared with the liver. Dosed selenate, ZnSO4 and α-tocopherol reduced 
the ruminal biohydrogenation of t11C18:1 and other unsaturated FAs to FAs containing less double 
bonds.
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In numerous experiments it has been found that feeding dietary linseed oil, fish 
oils or selenium (Se) as selenate or selenized yeast led to decrease in the content 
of saturated fatty acids (SFA) in meat and milk as well as increase in Se, valuable 
n-3 long-chain polyunsaturated fatty acid (LPUFAn-3) and especially conjugated 
linoleic acid (CLA) isomers in ruminant body [Eder et al. 2005, Sejrsen et al. 2006]. 
Interestingly, a high concentration of vitamin E in the diet prevented protein and lipid 
oxidation in ruminant meat and milk [Macit et al. 2003]. Its primary function is to react 
with FA radicals as well as prevent the propagation of FA peroxidation reactions. In 
the majority of investigations it was shown that Se, Zn and vitamin E supplementation 
improves immune function in ruminants [Politis et al. 1995, Salgueiro et al. 2000, 
McDowell et al. 2005, Davis et al. 2006]. Similarly, influences of dietary vitamin 
E and/or Se  on animal health status, particularly mammary gland health of dairy 
ruminants, have usually been positive [Weiss et al. 1990]. In vivo Se and vitamin E 
supplementation has resulted in reduced prevalence, severity and duration of clinical 
mastitis in dairy ruminants [Weiss et al. 1990]. Simultaneously, supplementation of 
sheep with Se and vitamin E reduced somatic cell count in milk [Kommisrud et al. 
2005, Sejrsen et al. 2006]. Moreover, the alleviating influence of vitamin E on mild 
fat-depressing (MFD) effect evidences that it could minimize the formation of trans-
10 C18:1 in the rumen, since MFD is associated with high concentration of trans-10 
isomers [Pottier et al. 2006]. On the other hand, vitamin E counteracts the shift in the 
biohydrogenation pathways by stimulating the growth and activity of trans-11 fatty 
acids producing bacteria [Pottier et al. 2006]. 

Likewise, optimum Zn status in domestic animals positively affects immune 
functions and disease resistance [McDowell 1992, Salgueiro et al. 2000, Spears 
2003]. Moreover, recent studies documented no difference in many clinical mastitis 
and intramammary gland infections between cows fed the diet enriched in Zn-
proteinate or inorganic Zn [Salgueiro et al. 2000, Sejrsen et al. 2006]. A number of 
animal studies have documented that Zn is effective as an antioxidant (i.e. SOD) and 
showed its importance to cell replication and proliferation. Indeed, Zn is a cofactor 
in many enzymes like proteases, RNA and DNA polymerase, and is also involved in 
regulation of gene expression at the transcription level.

In earlier studies the effects were compared of diets enriched in selenate and 
linseed oil or CLA isomers on concentrations of fatty acids, amino acids, cholesterol 
and trace elements of the tissues of sheep and rats [Czauderna et al. 2004ab, 2005]. 
Selenium, Zn and vitamin E administered orally to growing ram-lambs significantly 
decreased the cholesterol content of loin, reduced the level of total cholesterol of 
blood plasma and increased HDL fraction of blood [Gabryszuk et al. 2007a]. In light 
of this, it is particularly interesting whether the combined supplementation of the diet 
with selenate (Se), Zn (as ZnSO4) and α-tocopherol could stimulate the concentration 
of polyunsaturated fatty acids (PUFA), especially CLA isomers, in the liver and loin 
(longissimus dorsi muscle) of growing lambs. It was also hypothesised that such 
supplementation will increase the efficiency of the PUFA accumulation in the liver 
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and meat of experimental lambs. Fortunately, meat and other products derived from 
animals fed the diet enriched with Se, Zn and α-tocopherol  reduce the risk of obesity, 
cancer, diabetes and cardiovascular diseases in animals and humans [Salgueiro et al. 
2000, Behne and Kyriakopoulos 2001, Schneider 2005, Sejrsen et al. 2006].

Material and methods

Animals and treatments

The experiment was carried out on 40 Polish Merino ram-lambs divided into two 
groups – control (C, n=22) and experimental (E, n=18). Until the age of 8 weeks all 
the lambs were maintained with their dams. Then the animals were weaned, placed 
in individual straw-bedded pens and fattened individually with a pelleted concentrate 
mix offered ad libitum. Concentrate was composed of ground barley (44.1%), ground 
oats (17%), ground field bean (10%), rapeseed oilmeal (25%), minerals (2.9%) and 
beet molasses (1%) and contained 0.15 mg Se and 28.8 mg Zn per kg dry matter.  
During the fattening period about 100 g hay/lamb/day was offered, the intake of 
which was not recorded. The individual intake of concentrate was recorded daily. 
Fattening lasted 42±3 days with an initial and final body weight  (groups pooled) of 
18.9±0.9 and 31.8±1.0 kg. Mean daily live weight gain during fattening amounted 
to 317.9±12 g in group C and 316.9±13 g in group E. Proximate analysis of feeds 
was performed with standard methods. The level of metabolizable energy of feed 
was calculated on the basis of the results of proximate analyses using the equation 
proposed by MAFF [1975]. The proximate composition of concentrate and hay, their 
nutritive value indicators, and Se and Zn contents are shown in Table 1.

Diet supplementation and fatty acid profile in lambs

 Table 1. Chemical composition and nutritive value of feeds (g/kg) 
 

Component  Concentrate 
mixture  Meadow hay 

     
Dry mater (%)  871  850 
In dry mater     

organic matter  924  933 
crude ash  76  67 
crude protein  205  121 
crude fibre  76  315 
ether extract  52  18 
N-free extractives  595  470 
NDF  209  634 
ADF  109  365 
ADL  35  42 

Metabolizable energy (MJ/kg)   12.5  10.2 
Se (mg/kg DM)  0.15  0.10 
Zn (mg/kg DM)  28.8  15.1 
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During 42 days of fattening, each lamb from group E was administered per os 1 
ml 0.1% Na2SeO4, 3 ml 10% ZnSO4 and 60 mg α-tocopherol daily. Mean daily intake 
of dietary DM (groups pooled) was 0.97±0.2 kg from concentrate and about 0.085 
kg from hay. Mean daily Se intake per lamb was 0.15 and 0.57 mg in lambs C and E, 
respectively, while the respective values for Zn intake were 29.2 mg and 97.2 mg. 

The liver and loin muscle (longissimus dorsi – LD) samples were obtained 
direct post-slaughter to determine the concentrations of saturated, monounsaturated, 
polyunsaturated and conjugated linoleic acid isomers (SFA, MUFA, PUFA and CLA, 
respectively) 

Chemicals and reagents 

GC grade n-hexane and heptane were obtained from LAB-SCAN (Ireland), while 
other reagents were of analytical grade (POCh, Poland). Standards of cis9trans11CLA 
(95-97%) and trans10cis12CLA (95-97%) were supplied by LARODAN FINE 
CHEMICALS AB (Malmö, Sweden), whereas all other fatty acid (FA) standards 
as well as sodium selenate (Na2SeO4), ZnSO4  and α-tocopherol were provided by 
SIGMA (USA). 

Analytical 

The methods of hydrolysis and methylation of fatty acids (FA) followed those 
previously described  by Czauderna et al. [2007b]. The underivatized CLA isomers 
and other fatty acids (FA) containing conjugated double bonds (CFA) in assayed 
samples were determined using silver-ion liquid chromatography (Ag+-HPLC) with a 
photodiode array detection (DAD) at 234 nm [Czauderna et al. 2007b]. Fractionations 
and then quantifications of methylated CLA isomers (CLA isomer-MEs) and other 
FAs (FA-MEs) in samples examined were performed using an AGILENT 6890N gas-
chromatograph (GC) equipped with a CP7489 fused silica capillary column (100 m × 
0.25 mm i.d. × 0.2 μm film thickness, VARIAN, USA) and a flame-ionization detector 
(FID), while split injections were performed using an AGILENT 7683 autosampler 
[Czauderna et al. 2007a]. The concentrations of all fatty acids were calculated from 
freeze-dried liver and LD samples (i.e. dry matter). 

Statistical 

The data are presented as means. Statistical analyses of the effects of dietary Se, Zn 
and α-tocopherol on the concentration of fatty acids in the liver and loin of lambs were 
conducted using the non-parametric Mann-Whitney U test for comparing independent 
experimental group (E) with the control lamb group (C). Differences were considered 
significant at (a,b)P < 0.05 and (A,B)P<0.01, while at (α,β)P<0.1 as tendencies. For statistical 
evaluations the programme STATISTICA vers. 6 [STATISTICA 2002] was used.

K. Korniluk et al. 
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results and discussion

The supplementation of Se, Zn and α-tocopherol did not significantly affect 
the concentration of SFAs in the liver and LD. A tendency, however, was shown of 
decreasing the  SFA/MUFA ratio in loin (P<0.1) as well as  decreasing of the content 
of short fatty acids (Tab. 2). Moreover, the supplementation of the diet of E lambs was 
also decreasing the concentration of medium SFA, AFA, TFA and the concentration 
ratio of SFA/PUFA in the liver in comparison with C lambs (not significantly), although 
there was no change in the sum of all SFA in the liver of lambs fed the experimental 
diet (Tab. 2). 

Diet supplementation and fatty acid profile in lambs

 Table 2. Concentration (mg/g) of saturated fatty acids (SFA) in the liver and loin 
muscle (LD) in control (C) and experimental (E) lambs 

 
 Liver  Loin Item  group C group E  group C group E 

SFA  34.97 34.98  24.99 25.71 
    Short SFA  1.01 1.07  0.70 0.58 
    Medium SFA  10.19 9.64  9.13 9.58 
    Long SFA  23.77 24.27  15.16 15.55 
    AFA  10.01 9.40  8.88 8.94 
    TFA  24.21 23.95  15.08 15.59 
    C18:0  14.25 14.59  6.33 6.74 
    SFA/MUFA  2.458 2.470  2.052α 1.877β 
    SFA/PUFA  4.494 4.011  4.070 4.131 
    SFA/FA  0.614 0.604  0.577 0.563 

 
SFA − saturated fatty acids (the sum of all identified SFA, i.e. short-, medium- and 
long-chain); 
Short SFA − the sum of SFA containing 8-10 carbon atoms; 
Medium SFA − the sum of SFA containing 11-16 carbon atoms; 
Long SFA − the sum of SFA containing more than 16 carbon atoms; 
AFA − atherogenic SFA (the sum of C12:0, C14:0 and C16:0); 
TFA − thrombogenic SFA (the sum of C14:0, C16:0 and C18:0); 
MUFA − the sum of all identified monounsaturated fatty acids; 
PUFA – the sum of all identified polyunsaturated fatty acids; 
FA – the sum of all identified fatty acids. 
α βWithin lines means bearing different superscripts differ significantly at P≤0.1. 

Unexpectedly, the concentration of cis-9 MUFAs appeared higher in the LD of 
E than of C lambs (Tab. 3). Therefore, combined supplementing the diet with three 
agents concomitantly resulted in a higher values of Δ9-desaturase index [Nakamura 
and Nara 2004] in the loin as determined from concentrations of c9C14:1, c9C16:1, 
c9C18:1, C14:0, C16:0 and C18:0 (ΣC14,16,18∆9-desaturase index), as well as 
the value of Δ9-desaturase index calculated from the concentrations of c9C14:1 
and C14:0 (C14∆9-desaturase index). Considering the above, it is suggested that 
supplementation applied in E group increased the  Δ9-desaturase capacity due 
to stimulation of steaoryl-CoA desaturase mRNA expression in lipids of LD. 
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Surprisingly, the concentrations of cis-9 MUFAs were slightly lower in the liver of 
E lambs, although the values of three desaturase indexes  (ΣC14,16,18∆9-desaturase 
index, C14∆9-desaturase index and C18∆9-desaturase index) in the liver of E lambs 
appeared  practically the same as in the liver of lambs C. Considering the above, it is 
argued that the Δ9-desaturase index based on nearly completely de novo synthesised 
C14:1 is a better criterion for evaluation of the magnitude of the Δ9-desaturation 
compared with the Δ9-desaturase index determined from c9C14:1, c9C16:1, c9C18:1, 
C14:0, C16:0 and C18:0 [Czauderna et al. 2007c], while the Δ9-desaturase index 
based only on c9C18:1 and C18:0 (the C18∆9-desaturase index; Tab. 3) is the worst 
criterion for evaluation the capacity of Δ9-desaturation.

K. Korniluk et al. 

The results shown in Table 3 are in accordance with those presented earlier by 
Czauderna et al. [2004b] in which dietary selenate resulted in similar changes of 
the magnitude of Δ9-desaturation in the liver and femur of rats. Gabryszuk et al. 
[2007a] demonstrated that Se, Zn and vitamin E administered orally to growing ram-
lambs induced decrease in total cholesterol content of blood and meat and increase 
in the blood HDL cholesterol fractions. The oilseed diets for growing lambs were 

 Table 3. Concentration (mg/g) of monounsaturated fatty acids (MUFA), selected tt 
fatty acids and desaturase indexes in the liver and loin muscle (LD) in 
control (C) and experimental (E) lambs 

 
 Liver  Loin Item 
 group C group E  group C group E 

MUFA  14.23 14.16  12.18 13.70 
    cisMUFA  11.54 11.20  10.72 12.03 
        c9C14:1  0.198 0.159  0.161α 0.354β 
        c9C16:1  0.552 0.505  0.474 0.482 
        c9C18:1  8.67 8.39  9.04 9.29 

    transMUFA  2.69 2.96  1.46α 1.67β 
        t9C18:1  1.48 1.24  0.94 0.88 
        t11C18:1  1.07 1.60  0.439 0.685 
        t9,t12C18:2  0.098 0.104  0.879 0.837 

        t9,t12,t15C18:3  0.064 0.076  0.449 0.462 
ΣC14,16,18Δ9-desaturase index1  0.273 0.265  0.390 0.412 
C14Δ9-desaturase index2  0.135 0.125  0.075A 0.163B 
C18Δ9-desaturase index3  0.378 0.365  0.588 0.580 

 
MUFA − monounsaturated fatty acids (the sum of cisMUFA and transMUFA; 
cisMUFA − the sum of cis9C14:1, cis9C16:1, cis9C18:1, cis6C18:1, cis11C18:1, 
cis12C18:1, cis11C20:1 and cis13C22:1. 
transMUFA − the sum of trans6C18:1, trans9C18:1 and trans11C18:1. 
1 Δ9 − desaturase index = (c9C14:1+c9C16:1+c9C18:1) / C14:0+c9C14:1+C16:0+ 
c9C16:1+C18:0+c9C18:1). 
2 Δ9 − desaturase index = (c9C14:1) / (c9C14:1 + C14:0). 
3 Δ9 − desaturase index = (c9C18:1) / (c9C18:1 + C18:0). 
α β, ABWithin lines means bearing different superscripts differ significantly at: Greek 
letters − P≤0.1; capitals − P≤0.01. 
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supplemented with vitamin E (at 224 mg/kg DM) by Borys et al. [2004] resulting 
in an increased the contents of  PUFA Ω3 and CLA of meat. The concentration of 
CLA increased from 0.23 to 0.58% of the sum of FAs. Selenium, Zn and vitamin E 
administered intramuscularly to pregnant and lactating ewes induced a decrease in 
cholesterol content of milk and blood, and led to increase the level of CLA isomers 
in milk [Gabryszuk et al. 2007b]. Furthermore, lambs from E group showed the 
numerically higher concentration of t11C18:1 (the precursor of c9t11CLA) as well 
as the sum of trans MUFA in the liver and LD. It is suggested, therefore, that the 
treatment of E group resulted in the reduced  ruminal biohydrogenation of t11C18:1 
and other trans FAs  (Tab. 3) to fatty acids containing less double bonds or ultimately 
to the final product, i.e. C18:0. 

The relationships between the lambs’ treatment and the content of PUFAs is 
illustrated  in Table 4. The concentration of linoleic acid (LA, P<0.01), c9c12c15C18:3 
(α-LNA, P<0.05) and c9t11CLA (P<0.1) and the sum of all CLA isomers (∑CLA) 
(P<0.1) in the liver appeared  more pronounced in E than in C lambs. Moreover, 
E lambs exhibited numerically higher liver content of c6c9c12C18:3 (γ-LNA), cc 
isomers of CLA as well as the content of the sum of n-3PUFA, n-6PUFA and PUFA. 
Simultaneously, higher was the liver ratio c9t11CLA/t10c12CLA in E lambs. This 

Diet supplementation and fatty acid profile in lambs

 Table 4. Concentration (mg/g) of the sum of all identified fatty acids (FA) and 
polyunsaturated fatty acids (PUFA) in the liver and loin muscle (LD) in 
control (C) and experimental (E) lambs 

 
 Liver  Loin Item  group C group E  group C group E 

FA  56.98 57.87  43.31 45.63 
    PUFA  7.78 8.72  6.14 6.22 
       PUFAn-3  1.04 1.23  0.482 0.524 
          c9c12c15C18:3  0.113a 0.151b  0.179 0.182 
       PUFAn-6  6.32 7.01  5.18 5.16 

          c9c12C18:2  3.11A 3.57B  3.24 3.30 
          c6c9c12C18:3  0.116 0.128  0.064 0.071 
       ΣCLA isomers  0.331α 0.385β  0.313 0.287 
          c9t11CLA  0.109α 0.141β  0.223 0.186 

          t10c12CLA  0.071 0.087  0.032 0.034 
          ccCLA  0.048 0.061  0.029 0.029 
          ttCLA  0.102 0.093  0.029 0.036 
the ratio: c9t11CLA/t10c12CLA   1.532 1.617  7.066 5.525 

t11C18:1 Δ9-desaturase index1  0.0926α 0.0806β  0.3371a 0.2137b 

 
FA − the sum of all identified fatty acids; 
PUFA − the sum of all identified polyunsaturated fatty acids; 
PUFAn-3− PUFA series, n-3; 
PUFAn-6 − PUFA series, n-6; 
ΣCLA isomers − the sum of CLA isomers; 
1The ratio: c9t11CLA/c9t11CLA + t11C18:1. 
α β, ab, ABWithin lines means bearing different superscripts differ significantly at: Greek 
letters − P≤0.1; small letters − P≤0.05; capitals − P≤0.01. 
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effect may be attributed to the ability of E treatment to reduce slightly the efficiency of 
β-oxidation of t10c12CLA and  significantly the anabolism of c9t11CLA in the liver in 
comparison with treatment C. Thus, the present results are in accordance with those of 
Czauderna et al. [2004b] in which t10c12CLA was also less efficiently driven through 
β-oxidation in the cells of the liver of rats fed selenate-enriched diets. Therefore, in 
the present study the liver content of t10c12CLA was found higher in E (Tab. 4), 
while the values of Σ∆9-desaturase index and ∆9-desaturase index of the liver were 
practically the same in E and C lambs (Tab.3). Interestingly, the E treatment reduced 
the efficiency of formation of c9t11CLA via Δ9-desturation of t11C18:1 in the liver 
(compared with the values of Δ9-index- t11C18:1) – Table 4. On the other hand, the 
E treatment  decreased the concentration of c9t11CLA, the sum of the concentration of 
all CLA isomers and the content of  c9t11CLA/t10c12CLA in the LD muscle (Tab. 4). 
Therefore, it is suggested that these changes were mainly due to increase in  c9t11CLA 
metabolism, whereas the E treatment  did not affect the β-oxidation of t10c12CLA in 
LD.  In fact, the E treatment resulted in higher increase in ∆9-desaturase index (based 
on the concentrations of C14:0 and endogenous c9C18:1) compared to increase in 
the value of Σ∆9-desaturase index (Tab. 3). E treatment reduced (P<0.05) the value 
of ∆9-desaturase index-t11C18:1 (Tab. 4) as determined from the ratio: c9t11C18:1/
(c9t11C18:1+t11C18:1). Obviously, this relationship could be related to the more 
rapid anabolism of c9t11CLA in the LD muscle of E lambs. Also, the more rapid 
anabolism could be responsible for the lower  value of this index in the liver. 

In the liver of E lambs, the concentrations of C20:5n-3, C22:5n-3 and C22:6n-3 
as well as the sum of PUFAn-3 and PUFAn-6 were found higher than in liver of lambs 
C. Unexpectedly, the ratios LPUFAn-3/LPUFAn-6 and PUFAn-3/PUFAn-6 also 
increased (Tab. 5). So, this study shows that supplementation the diet with selenate, 
Zn and α-tocopherol altered the metabolism of PUFAn-3 and PUFAn-6 especially in 
the liver. The possible explanation is that selenate and particularly α-tocopherol may 
reduce the oxidative damage of unsaturated fatty acids, especially LPUFA in the liver 
of lambs. Indeed, this hypothesis is convincing as under E treatment the numerical 
values of the index of the sum capacity of Δ6, Δ5-desaturase and elongase in the 
liver were lower than under treatment C. Therefore, the authors suggest that only the 
antioxidative activities of dietary selenate and α-tocopherol were manly responsible for 
increased concentrations of LPUFA as well as LA, γ-LNA, α-LNA and CLA isomers 
in the liver. This is particularly convincing in light of the fact that liver accumulates 
Se and vitamin E more efficiently than do muscles of lambs fed a selenate-enriched 
diet [Czauderna et al. 2004a, Gabryszuk et al. 2007a]. Consequently, the values of 
the ratio PUFA/FA as well as LPUFAn-3/LPUFAn-6 and PUFAn-3/PUFAn-6 in the 
liver of E lambs were found increased (Tab. 5). On the other hand, the effect of the 
dietary additives on LPUFA as well as LA, γ-LNA, α-LNA and CLA isomers on loin 
is negligible. Based on recent authors’ studies [Czauderna et al. 2004a,  2005] it can 
be anticipated that the accumulation of Se and α-tocopherol in LD is less intensive 
than in the liver. In this context the authors suggest that the effect of supplements upon 
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changing the values of the Δ6, Δ5-desaturase-elongase index and elongase index as 
well as the concentration ratios of PUFA/FA, LPUFAn-3/LPUFAn-6 and PUFAn-3/
PUFAn-6 in LD muscle is weaker in comparison  with that in the liver.  

Diet supplementation and fatty acid profile in lambs

In conclusion, the results presented here show that feeding the diet supplemented 
with  selenate, zinc and α-tocopherol to lambs is an effective way to enrich the liver in 
CLA isomers and LPUFAn-3, and thus to stimulate the anabolism in which potential 
health-related fatty acids are formed. Comparison of the control and experimental 
treatments used in this study shows that selenate, ZnSO4 and α-tocopherol  when 
administered per os reduced the efficiency of ruminal biohydrogenation of t11C18:1 
and other unsaturated fatty acids to fatty acids containing less double bonds. These 
alternations of ruminal fatty acid profile were responsible for an increase of the 
concentration of unsaturated fatty acids in the liver and loin (LD muscle) of lambs. 

 Table 5. Concentration (mg/g) of long-chain polyunsaturated fatty acids (LPUFA) and 
desaturation and elongation indexes in the liver and loin muscle (LD) in control (C) 
and experimental (E) lambs 

 
 Liver  Loin Item 
 group C group E  group C group E 

LPUFAn-3  0.857 0.995  0.334a 0.310b 
    c5c8c11c14c17C20:5  0.216 0.236  0.111 0.111 
    c7c10c13c16c19C22:5  0.326 0.366  0.158α 0.145β 
    c4c7c10c13c16c19C22:6  0.315 0.393  0.065 0.054 
LPUFAn-6  3.088 3.308  1.880 1.785 

    c11c14C20:2  0.272 0.243  0.055 0.056 
    c5c8c11c14C20:4 (AA)  2.816 3.065  1.825 1.729 
Concentration ratio:       
    LPUFAn-3/ LPUFAn-6  0.2776 0.3006  0.1777 0.1737 

    PUFAn-3/ PUFAn-6  0.1646α 0.1755β  0.0931 0.1016 
        PUFA/FA  0.1365 0.1507  0.1418 0.1364 
Δ6,Δ5-desaturase-elongase-index1   0.656 0.609  0.383 0.378 
Δ4-desaturase index2  0.491 0.517  0.291 0.270 

elongase index3  0.601 0.609  0.586 0.568 

 
LPUFAn-3 − long-chain PUFAn-3 (the sum of C20:5n-3, C22:5n-3 and C22:6n-3; 
LPUFAn-6 − long-chain PUFAn-6 (the sum of C20:2n-6 and C20:4n-6); 

1The index of total activity of Δ6-desaturase, elongase and Δ5-desaturase, i.e. the ratio: 
c9c12c15C18:3 / (c9c12c15C18:3 + c5c8c11c14c17C20:5) 
2The activity index of Δ4-desaturase, i.e. the ratio: c7c10c13c16c19C22:5 / 
(c7c10c13c16c19C22:5 + c4c7c10c13c16 c19C22:6)  
3Elongase index: the concentration ratio: c5c8c11c14c17C20:5 / (c5c8c11c14c17C20:5 + 
c7c10c13c16c19 C22:5). 
α β, abWithin lines means bearing different superscripts differ significantly at Greek letters − 
P≤0.1; small letters − P≤0.05. 
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Wpływ uzupełniania diety selenem, cynkiem i alfa-tokoferolem 
na profil kwasów tłuszczowych w wątrobie i mięśniu najdłuższym 
grzbietu jagniąt
S t r e s z c z e n i e

Badano wpływ uzupełniania diety jagniąt selenianem (Na2SeO4), ZnSO4 i alfa-tokoferolem, 
podawanymi doustnie, na profil kwasów tłuszczowych (FA) w wątrobie i  mięśniu najdłuższym grzbietu – 
LD. Użyto 40 tryczków merynosa polskiego, podzielonych na dwie grupy: doświadczalną (E) i kontrolną 
(C), liczące odpowiednio 22 i 18 zwierząt. Po odsadzeniu w wieku 8 tygodni, jagnięta tuczono w klatkach 
indywidualnych do średniej masy ciała 31,8 kg. W obu grupach zadawano do woli pełnoporcjową 
granulowaną mieszankę treściwą, zawierającą 0,15 mg Se i 28,8 mg Zn w kg suchej masy. Podczas tuczu, 
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który trwał średnio 42 dni, każdemu jagnięciu z grupy E podawano codziennie per os 1 ml 0,1% Na2SeO4, 
3 ml 10% ZnSO4 i 60 mg alfa-tokoferolu. Po uboju, od wszystkich jagniąt pobrano próbki wątroby i LD. 
Stwierdzono, że wątroba jagniąt, którym podawano Se, Zn i witaminę E, zawierała więcej cis9trans11CLA 
i sumy izomerów CLA. Dodatek ten powodował także wzrost zawartości długołańcuchowych 
wielonienasyconych kwasów tłuszczowych (LPUFA) i długołańcuchowych PUFAn-3 (LPUFAn-3) w 
wątrobie. Selenian, alfa-tokoferol i cynk ograniczały niszczenie PUFA, a zwłaszcza LPUFA w wątrobie 
jagniąt. Stosowane dodatki redukowały biouwodorowanie t11C18:2 i innych nienasyconych kwasów 
tłuszczowych w żwaczu do kwasów tłuszczowych zawierających mniej podwójnych wiązań.
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