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Abstract 
Meat quality of Maremmana young bulls and steers was evaluated during three consecutive years, according to an extension service experimental program. Cooking loss values of meat samples were lower in meat from steers, whereas shear force values were higher. Meat from steers was darker than meat from young bulls, as a consequence of a low level of Lightness and a high level of Chroma. Meat chemical composition showed a higher content of intramuscular fat in steer meat, which showed also a lower level of saturated fatty acids and a higher level of unsaturated fatty acids. Conjugated linoleic acid content in meat fat either from young bulls or from steers was similar to that found in meat from confined cattle fed preserved forages and concentrates. However steer meat showed higher CLA content than young bull meat. 
Introduction
As a consequence of the growing demand from consumers of foods with high quality standards (with particular emphasis to the interactions between human health and food nutritional properties), in the last years, research has been focused on the relationships between organic production system and quality traits of products. In beef production, EU organic rules may easier applied to some autochthonous cattle breeds (like Maremmana breed) that are characterized by extensive production systems. Aim of the work was to evaluate how modification in management and feeding regimen may affect meat quality and fatty acid composition of intramuscular fat from Maremmana young bulls and steers, reared in an organic farm located in the Tuscany Region (Italy).
Materials and methods
The trial lasted three years. During these years, management and feeding regimen of calves were modified in order to optimize the growing rhythm and the slaughtering weight of the calves, according to an extension service experimental program, financed by the Regional Agency for Development and Innovation in Agriculture (ARSIA) of the Tuscany region. Each year, a group of Maremmana calves (eight, six and seven for the first, the second and the third year, respectively), born at the end of the winter, was weaned at the begin of the autumn and confined in feedlot. The weaning weight was 164+25, 215+43, and 165+50 kg, for the first, the second and the third year, respectively. During the first two years, calves were maintained in feedlot from weaning to slaughtering. In the third year, calves were castrated and managed on pasture until fattening, when they were confined in feedlot until slaughtering. During the three years, feeding regimen was based on oat hay and oat haylage ad libitum administered. Concentrate was daily administered on the basis of 0,8 kg/100 kg of live weight (LW) during the first year, and 1 kg/100 kg LW during the second and third year. Concentrate was composed by 75% of grounded barley and 25% of grounded bean during the first two years and by 80% of grounded barley and 20% of grounded bean during the third year. The slaughtering age and the slaughtering weight were 568±29, 562±71 days, and 494.2±44.3, 567.2±67.5 kg, for young bulls in the first and second year, respectively. In the third year, steers were slaughtered at 642±66 days and the slaughtering weight was 548±9 kg. After 14 days of ageing, the right half-carcass of all animals were dissected. Chemical and physical analysis (ASPA, 1996) were performed on samples of Longissimus thoracis muscle, taken from the 5th and 9th rib and stored at -20°C, after vacuum packaging. Fatty acid (FA) methyl esters of intramuscular fat were analysed by a gas-chromatograph apparatus, equipped with a 100 m. capillary silica column (Chrompack CP-Sil 88 Varian, Middelburg, the Netherlands). Atherogenic and thrombogenic indexes were calculated according to Ulbricht and Southgate (1991). All data were reported as means ± SD using the PROC MEANS of the SAS statistical package (1999).
Results 
Steer meat showed lower cooking loss and higher shear force values than meat from young bulls (tab. 1). Colorimetric parameters differed between young bull and steer meat: a* values were higher in young bull meat, while L and b* values were lower than those found in steer meat. Consequently, Chroma values resulted higher in the meat of steers. Meat chemical composition resulted similar for young bulls and steers with the exception of the lipid content, higher in steers (tab. 2). FA composition of steer meat resulted in a lower content of saturated and monounsaturated FA and in a higher content of polyunsaturated FA, including omega-6 (n-6), omega-3 (n-3) FA and conjugated linoleic acid (CLA) (tab. 2). As a consequence, the ratio saturated/unsaturated FA was lower in steer meat than in young bull one. 
Tab. 1: Meat physical characteristics (Mean±SD)
	
	
	Years 

	
	
	First
	Second 
	Third

	
	
	Young bulls
	Young bulls
	Steers

	Cooking loss
	%
	30.37±2.61
	28.42±3.72
	24.10±2.04

	Shear force 
	Kg/cm2
	2.05±0.20
	2.20±0.18
	2.82±0.31

	L*
	 
	40.80±0.83
	39.75±0.76
	38.90±1.02

	a*
	
	15.30±0.32
	15.88±0.45
	20.00±0.74

	b*
	
	8.70±1.21
	9.20±0.82
	6.50±1.23

	Chroma
	
	17.60±0.89
	18.20±0.75.
	21.10±1.02

	Hue
	
	29.40±3.01
	28.60±2.70
	27.70±0.91


Discussion
Meat from steers was darker than meat from young bulls as a consequence of the lower level of Lightness and the higher level of Chroma (tab.1). This results is probably due to the higher slaughtering age. Dry matter, crude protein, total lipids, ash and sugars levels (tab. 2) are similar to those found by Sargentini et al. (2000) in Maremmana heifers and young bulls slaughtered at different ages. The higher level of fat found in the meat from steers could be considered an index of the level of fattening. FA composition of fat from steers is similar to that found by Monteiro et al. (2006). Some differences in FA composition between steers and young bulls could be due to the higher fat level in steers carcasses and to difference in the ratio between triglycerides and phospholipids (French et al., 2000).
Tab. 2: Chemical composition of meat and fatty acid composition of intramuscular fat (Mean±SD)
	
	Years 

	
	First
	Second 
	Third

	
	Young bulls
	Young bulls
	Steers

	Dry matter (%)
	26.66±1.03
	26.13±1.05
	27.10±2.06

	Crude protein (%)
	21.33±0.54
	20.70±0.63
	22.21±0.61

	Ash (%)
	1.10±0.05
	1.14±0.07
	1.00±0.08

	Total Lipids (%)
	1.89±0.05 a
	1.84±0.58 a
	2.97±0.67 b

	Sugars (%)
	2.34±0.91
	2.47±0.75.
	2.23±0.63

	Fatty acid composition of intramuscular fat (g/100 g FAME)

	Saturated FA (SFA)
	52,50±8,20
	50,44±7,89
	45,26±1,14

	Unsaturated FA (UFA)
	49,09±0,32
	48,12±0,27
	54,73±1,14

	Monounsaturated FA (MUFA)
	41,53±8,23
	40,70±4,87
	35,30±2,37

	Polyunsaturated FA n-3
	1,05±0,32
	1,03±0,20
	2,96±0,25

	Polyunsaturated FA n-6
	6,28±2,46
	6,16±2,04
	17,89±2,90

	n-6/n-3
	6,06±1,45
	5,94±1,21
	6,08±1,12

	SFA/UFA
	1,07±0.02
	1,05±0.02
	0,83±0,04

	Atherogenic Index
	0.84±0.08
	0.78±0.06
	0.83±0.06

	Thrombogenic Index
	1.87±0.28
	1.72±0.11
	1.81±0.20

	Trans - 11 C18:1
	1,25±0.01
	1,23±0.03
	1.47±0.24

	Cis-9, trans 11 CLA 
	0,14±0.02
	0,14±0.03
	0.19±0.04


The intramuscular fat showed a lower levels of saturated FA and monounsaturated FA respect those found by Sargentini et al. (2000), in young bulls and heifers slaughtered at 18 months of age. Nevertheless the levels of monounsaturated FA in steers are lower than that found in young bulls and similar to those found by Monteiro et al. (2006) in Mertolega breed steers, fed a diet composed by wheat straw and concentrates. Total n-3 and n-6 polyunsaturated FA and the n-6/n-3 ratio were lower than those found by Cosentino et al. (2005) in Podolica young bulls fattened at pasture. The saturated/unsaturated FA ratio resulted lower than that reported by Sargentini et al. (2000) in Maremmana heifer meat. The relatively high levels of unsaturated FA determined low values of atherogenic and thrombogenic indexes for both young bull and steer meat. The CLA content of meat fat was similar to that found in meat from cattle reared in non-organic systems (Pezzi et al. 2005) and lower than that found in meat obtained from cattle fattened at pasture (Cosentino et al., 2005). However, CLA content in steer meat was higher than that found in young bulls, in agreement with Sonon et al. (2004).

Conclusions
Variation in management and feeding regimen weakly affected meat quality of Maremmana young bulls and steers, although some parameters as meat fat content and FA composition differed between meat from young bulls and steers.
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