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i factots (gcmlulg s;:cc.il:':s) an

on has been well characterised in other countries, where research has demonstrated that
d extrinsic Tactors (plane of nutrition, growth regulation, casration, efc.) are largely
ihle for the variation found in beef nutrient -?-mnnos:il.ion (Byers ef ui..l‘)ﬁS]: Huwcvq‘_._ !ilil:{ information exists
hemical composition in Venezuelan ruminant meat produced under tropical conditions. The purpose of the

-tll._e o ation was 10 assess the relative ability of principal components analysis (PCA) to correctly characterise
llﬂ\’mb‘eg:f congi;lcring different ages and gender according to their nutrient content (proximate, mineral
'gsit‘iﬂ and. fatty acids profile). This xlzttisli‘cal a|_1pro;\ch wi!l allml\' us to convert a large numhm_‘ -ni' related
bles mio 2 gmaller set of factors, composed of a weighed set of the original variables, to describe specilic patterns

| ofibehaviour:

aterials and Methods

& randomly selected group of 145 cattle raised under tropical conditions in Venezuela (mostly grass-fed) were

Mﬂerﬂ'd according o typical industry procedures at a commercial packing house. zj\nil‘[_la]S were classified by age
w. 3,0,3.5and 4.0 yr estimated by dentition) and gender (61 puils. 61 steers and 20 heifers). i
Mﬂ' 48h post-mortent, two steaks (2.5cm thick) were ub‘tamccl from the fongissimus dorsi (LD) muscle of cach
mm. vacuum-package uplicates of ground samples were analysed for proximate composition
and mineral analyses, as described by Huerta-Leidenz ef al. (2003). Total lipids content was determined according to
‘Folch et al. (1957). Fatly acids (FA) were determined by pas chromatography, following the methodology used by
‘Uzehtegui-Bracho ef al. (1999). Experimental data were subjected to multivariate analysis by using the PROC
PRINCOMP procedure of the Statistical Analysis System (SAS, 2000). The number of factors retained from each PCA
‘wiis determined by variance value explained by each factor, and by factor interpretability. Labelling of the factors was
!i:ﬂmmily descriptive and based on our interpretation of the pattern structures. The highest-weight variables of the
principal component | (PC1) were: total lipids, pentadecilic (€15:0), palmitic (C16:0), stearic (C18:0), oleic (C18:1
cig), elidic (C18:1 frans), linoleic (C18:2) acids, total saturated (SFA), unsaturated (UFA), monounsaturated (MUFA),
polyunsaturated fatty acids (PUFA), and cis and trans fatty acids. The variables for PC2 were: UFA/SFA, MUFA/SFA
“and PUFA/SFA ratio, while in PC3 the variables were: Ca, Mg and P.

d and stored at -30°C. D

| Resulis and Discussion
Multivariate analysis showed that PC1 explains 51.0% of the total variability, due to the presence of relatively high

[concentrations of the selected variables in beef samples. PC2 and PC3 explain 13.1% and 9.8%, respectively. Together,
PCI, PC2 and PC3 explain 73.9% of the lotal variability. It was not possible to group the variables by age with PCA,
this could be due to the narrow range of ages considered in the study.
PCA allowed the separation of original variables into four groups. Animals of group 1 represented most of the bull
samples showing the strongest relationship with UFA/SFA, MUFA/SFA and PUFA/SFA, with low contents of SFA
(C16:0, C18:0), MUFA (C15:1, C18:1 eis, C18:1 frans) and PUFA (C18:2). In relation to unsaturated level, our results
Eshuwcd that most bulls presented more UFA than SFA. Equally, other studies (Mitchell et al. 1991, Yang et al. 1999)
__have reported similar results in beef.
Groqp 2 included bulls and a small proportion of steers and heifers. Animi
relationships UFA/SFA, MUFA/SFA, PUFA/SFA. The amount of SFA (C16:0, C18:0) (CI8:1 cis, C18:1) PUFA
(C18:2) (ti_‘ans C15:1) and MUFA, were also low. These results can be attributed to the low total content of lipids in the
;:ml’h'—s-‘(_imun 3 ywas represented by most steers, heifer samples, showing low levels of the relationships UFA/SFA,
Mgf*ﬁ}?}[ﬁ PUFA/SFA, but a high content of C15:0, C16:0, C18:0, cis CI&:1, CI8:1, trans C18:2, total UFA SFA,
Bis.o Clg-Ai-'Gn"-"p 4 represented the majority of steers showing high concentrations of total |1Pll15: CI15:0, C\t‘{ 0,
B -U-qui:k is, C I!%:I IJ.':LH'J.\', C18:2, _l_oml SIA UFA. Th'.§ group also showed the highest contents of MUFA PUFA,
"!Bmunqm‘l B ‘MLFLNSI-A PUFA/SFA. S|1m1:llr_rcsulls in fresh meat were reported by ‘Valcro-l.ca\l (2000) who
el toA «‘u that steers [_;rcscmcd 0.24g more lipids than bulls. Huerta-Leidenz (1993) attributed the fact that steers
accumulate, more intramuscular fat than bulls to hormonal effects.

als from this group showed low levels of the
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Conclusion
Beef samples used in this study represent the national beef herd; animals were selected in the saimlghtcrh

gathers animals from several farms in the country. PCA allows us to better characterise meat sampleg by ¢ Olise g N
by age, maybe due to the small variability by age presented in the animals. 5‘c"'d‘“'l.h(ﬁ
Variables related to fat and minerals were grouped in different PCs. Meat from steers and heifers show, .

ed the hig} "
SEy

concentration of total lipids, SFA, UFA, MUFA PUFA and low levels of the relationships UFA/ SFA, MUR
PUFA/SFA. “HAJ
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