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SUMMARY

The strategies aiming to improve sheep meat quality by optimizing the 

dietary feeding factors have to use field experiments on fattening lambs. This 

experiment used two groups of Teleorman Tsigai sheep fed on diets with alfalfa 

hay and compound feed. The compound feed for the experimental group 

included 20.4% rapeseeds, while in the compound feed for the control group it 

replaced also 20.4% of sunflower meal from the classical formulation. The 

rapeseeds were used because of their high level of unsaturated acids, mainly 

linolenic acid (9.32%) compared to just 0.21% in the sunflower meal. This 

supplement was found in a better ratio (6:1) in the meat of the fattening lambs 

compared to 17:1 in the classical formulation. This induced moderate increases 

mainly of the omega 3 and 6 (C18:3n6; C18:3n3) fatty acids, which have 

antioxidant action at the cellular level, implicitly on human health. 
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INTRODUCTION

Because the worldwide increasing demand for meat can not be satisfied by 

cattle, pigs and poultry, sheep are also contributing to the requirement for 

consumption covering a sizeable part of the protein deficit. Several countries, 

with high or medium economic development have a tradition for consuming 

sheep meat (Calotoiu, 1986). The quality of sheep meat contributed largely to 

this situation: it has a high level of essential amino acids; it also has enzymes, 

vitamins and minerals, some polyunsaturated fatty acids. Sheep meat, lambs 

meat is generally less appreciated by dieteticians because of its high lipid 

content, mainly saturated fatty acids. Recent research (Bragagnolo, 1997) has 

shown that some fatty acids can have beneficial effects on the human health and 

tested different ways to increase the proportion of some acids at the expense of 

other acids by optimising the dietary nutrient balance. 

An improved meat quality in parallel with the other productions is an 

objective necessity aiming to meet the demands of the population and to 
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improve the economic efficiency of sheep production. This implies the 

1983) and the use of adequate fattening technologies. The most important 

element of the fattening technology is feeding. The use of the intensive or 

extensive fattening system depends on the available sources of forages and by 

the immediate market demands. It also is very important to consider the breeds 

and hybrids used for fattening and their precocity in relation to the fattening 

system.

MATERIAL AND METHODS

A microexperiment involving two groups of young Karabash rams was 

used to evaluate the influence of the diets, particularly of the compound feed 

which replaced the sunflower meal by rapeseeds, on sheep performance. Each 

group consisted of 8 rams kept in pens fitted with feeders and permanent access 

to the water source. The diets were formulated according to the usual norms 

(Burlacu et al., 2002) for this category of animals, as follows: alfalfa hay as 

bulk forage, with free access, but recorded, 600 g/ram/day (as resulted from the 

remaining feed wastes) and compound feed, 500 g, consumed entirely. The 

maintenance and fattening system was initially designed as semi-intensive. It 

started immediately after weaning and continued (after a previous period of 

adaptation to the new diets) with finishing period during the 60d controlled 

experimental period which started in the first decade of September and finished 

in late October. The compound feed was given in a single meal, in the morning, 

and the hay was given in two meals, at 0700h and 1600h. The initial average 

weight of the rams was 18.6 kg at the beginning of the experiment and 28.7 kg 

at the end of the experiment. 

Group 1, fed on alfalfa hay and compound feed with 20.4% rapeseeds, 

consisted of animals with an average initial body weight of 18.63 kg and with 

an average final body weight of 29.03 kg, which means a total gain of 10.28 kg 

(173 g average daily weight gain).

Group 2, fed on a traditional compound feed with 20.4% sunflower meal, 

consisted of animals with an average initial body weight of 18.63 kg and with 

an average final body weight of 28.35 kg, which means an average daily weight 

gain of 173 g.

The two compound feeds had the following formulation (Table 1):

We selected this variant because both the rapeseeds and the meal which 

resulted after their processing ranks second worldwide after the soybean meal, 

as protein source for animal feeding, particularly since the animal feeds were 

banned.

In the end of the experiment, two rams from each group have been 

slaughtered and carcass meat samples were collected, chopped and 

homogenized. The meat samples were conditioned, dried and prepared for fatty 

acids assay by chromatography (Table 2). The method is used to analyse meat 
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samples for fat content, the fatty acids concentration being expressed in g/100 g 

fat. 

Table 1: Compound feeds formulation, %

Ingredients CF1 CF2

Corn 10.7 10.7

Barley 20.4 20.4

Rice 18.9 18.9

Wheat 25.5 25.5

Rapeseeds 20.4 -

Sunflower meal - 20.4

Calcium carbonate 2.1 1.1

Salt 1.0 1.0

Premix 1.0 1.0

We used a Gas Chromatograph Perkin Elmer-Clarus 500 with capillary 

column injection (splitting ratio about 1:100); the capillary column can be 

heated at programmed temperatures. The equipment had flame ionization 

detector (FID) and capillary separation column with stationary phase and high 

polarity (TR-Fame, 60m × 0.25mm film). 

Table 2: Fatty acids content of the dietary ingredients

Fatty acids Alfalfa hay Rapeseeds Sunflower meal

Lauric C12:0 0.15 0 0

Myristic C14:0 0.53 0.07 0.11

Palmitic C16:0 23.28 5.33 8.62

Palmitoleic C16:1 0.83 0.13 0.09

Stearic C18:0 2.98 1.37 4.20

Oleic C18:1 14.69 60.94 28.67

Linoleic C18:2 30.97 22.84 58.04

Linolenic C18:3 26.09 9.32 O.21

Other fatty acids 0.48 0.0 0.06

The working method is in agreement with ISO 5508:1990 and ISO 

5509:2000 and it relied on the principle of transforming the fatty acids from the 

meat sample into methyl esters, followed by the separation of the components 

on a capillary chromatograph column. The identification is done by comparison 

with the standard chromatograms and quantitative determination of the fatty 

acids.

RESULTS AND DISCUSSION

The chromatographic analyses revealed the fatty acids content of some 

dietary components (Table 1); the supply of linolenic acid increases 

substantially due to the addition of rapeseeds and because of the alfalfa hay, 



I. Voicu et al.50

while the amount of linolenic acid is not significant in diet 2 with sunflower 

meal. 

Table 3 showing feeds conversion into biologic products, gives the fatty 

acids level in two samples of lamb meat, one from rams fed compound feeds 

with rapeseeds (P1) and the other from rams fed conventional compound feeds 

(P2).

Table 3 Fatty acids content of the meat samples.

Specification MU Sample

Ether extractives (EE) g% g sample P1 P2

Myristic acid       C14:0 g%g  EE 4.32 2.55

Myristoleic acid    C14:1 g%g  EE 0.73 0.52

Palmitic acid        C16:0 g%g  EE 26.60 25.77

Palmitoleic acid     C16:1 g%g  EE 1.92 1.54

Stearic acid            C18:0 g%g  EE 21.05 21.07

Oleic acid           C18:1n9 g%g  EE 38.50 36.07

Linoleic acid      C18:2n6 g%g  EE 3.65 7.30

Linolenic acid     C18:3n6 g%g  EE 0.72 0.52

Linolenic acid        C18:3n3 g%g  EE 0.70 0.54

Arachidonic acid C20:4n6 g%g  EE 0.47 1.70

Other fatty acids g%g  EE 1.34 2.43

The dietary sunflower 

58.04%, compared to just 22.84% of the rapeseeds, which is a 3:1 ratio, while in 

the meat this ratio changed to  2:1 (7.3 – 3.65).

The linolenic acid (C18:2n6) content of the sunflower meal was almost 

three times higher than of the rapeseeds (Table 1), but the linolenic acid 

proportion of the meat decreased to a ratio of 2:1 (7.3-3.65).

-6 and linolenic 

-3, were observed in higher amounts in the rapeseeds sample (P1) (0.72 and 

0.70) as compared to the sunflower sample (P2) (0.52 and 0.54 g). The 

proportion of the saturated fatty acids of overall fatty acids didn’t display a 

large difference between the two meat samples; however, although the total 

amount of polyunsaturated fatty acids was lower in P1 than in P2, it is important 

- -3 in 

P1 and the ratio between them.

Table 4 Percentage of the fatty acids groups

P1 P2

SFA 51.97±3.2% 49.39±3.0%

PUFA 5.54±3.0% 10.06±3.0%

MUFA 41.15±3.8% 37.86±3.8%

Both categories of meat have an acceptable level of PUFA and MUFA 

against SFA, as also reported in the literature (Tribole, 2006; Lands, 2005). The 
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unsaturated fatty acids had quite close values in both sample, but with different 

ratios of PUFA/MUFA: 0.135 in P1 and 0.266 in P2. The essential element of 

- -3 

ratio in P1, much closer to the ideal ratio with a beneficial influence on human 

health than in P2 (17.62). 

This ratio is in agreement with the influence of omega 3 fatty acids on 

human health, by their antioxidant action, similar to the action of vitamin E, at 

the cellular level, ceasing the uncontrolled replication of the cells. Consequently 

it is worthy adapting feeding formulations to employ less used feed sources, 

which not to affect animal performance, but which to improve the quality of the 

production.

CONCLUSIONS

A

was 58.04%, compared to just 22.84% in the rapeseeds, which gives a 3:1 ratio, 

this ratio changed in the meat becoming 2:1 (7.3-3.65).

Higher values were noticed for the most important polyunsaturated fatty 

- -3, 0.72 and 0.70 in sample 1 as 

compared to sample 2, of just 0.52 and 0.54 g, respectively. 

The unsaturated fatty acids had quite close values in both sample, but with 

different ratios of PUFA/MUFA: 0.135 in P1 and 0.266 in P2 

T - -3 ratio in P1, much closer to the ideal ratio with a 

beneficial influence on human health than in P2 (17.62) 

It is worthy adapting feeding formulations to employ less used feed 

sources, which not to affect animal performance, but which to improve the 

quality of the production.
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