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Introduction

.o ot
The preference of the bovine meat industry in Belgium for double-muscled (DM) carcasses can largely be explained by their except“’nal catarf
quality and by an increasing demand to lean meat (Sonnet, 1982 ; Hanset ef al., 1989). Informations about quality attributes of such 2 hﬂsﬂm
scarce and quite new (Clinquart ef al., 1994 ; Uytterhaegen et al., 1994 and Fiems et al., 1995). However meat quality of DM am'nlﬂls,an B
been directly related to meat or carcass composition. The objective of the present study was to investigate such relationships with Belg!
DM bulls.

Material and methods

gl
Hundred ninety four double-muscled bulls from the Belgian Blue breed were fattened under similar conditions and surveyed for 3"eraeg:t pul(
gain (ADG) and feed efficiency (FE) at the experimental farm of the University of Liége. The fattening diet was based on dried suga’’ g 07
and supplemented with cereals, middlings, soyabean meal, linseed meal, minerals and vitamins. The animals were slaughtered W
attained the finished state as estimated by palpation of the tailhead, the loin and the rib area. At slaughter hot carcass weight (H a[e;lhf
measured; temperature and pH were recorded 1h, 2h and 4h post mortem directly in the longissimus thoracis (LT) muscle. Two day® oot
7-8-9th ribs were removed from the carcass and dissected in order to separate lean meat, fat and bone and to assess the carcass Compf o
(Martin and Tooreele, 1962). The LT muscle was sampled for chemical composition and meat quality determination. Dry mattefbsequeﬂf
samples was obtained by freeze-drying. Crude protein was measured by the Kjeldahl method with block digestion (Tecator) and & J brd’f
automated ammonia determination by the Berthelot reaction using Technicon Autoanalyzer methodology. Ether extract was estima ;0) g
official EC Soxhlet method. The cholesterol content was determined by a kit procedure from Boehringer Mannheim (cat n°139 4 .ec{r\"]"
cholesterol oxidase and color development via formation of lutidine dye. The Hunter Lab device was used 48h post mortem for © JosS W
measuring CIE L*a*b* parameters. A 2.5 cm thick cut of the LT muscle was used for estimating water holding capacity : dr'P Jos8 aﬂ“d[
determined as the percentage weight loss after 6 days in a plastic bag at 2°C : cooking loss was measured as the percentage weight ﬂLIOY‘
cooking in an open plastic bag in a waterbath during 60 min at 75°C. Warner-Bratzler peak shear force (WBPSF) was determined with
LR5K device perpendicular to the fibre direction on 1.25 cm diameter cores obtained from the heated cut.

Results and discussion

y o
Animal performance (Table 1) results confirm the high level of gain (ADG) which can be obtained with Belgian Blue bulls. This hlghfe]ﬁo“'
rate was associated with a favourable feed efficiency (FE) intermediate between the values obtained by Boucqué ez al. (1984) and “(zlef Jot
Clinquart et al. (1995) with final liveweight (FLW) of 650 kg and 540 kg respectively. The dressing percentage (DP) (Table 2) was ™ o 10
in comparison with values usually reported with such bulls, due to the lack of fasting and the relatively short transport time (<1h)- ot }ield
meat (MTP) and adipose tissue (ATP) proportions corresponded to total amounts of 284 kg and 53kg respectively so that the lean 1
was about 50% when related to the slaughter liveweight (SLW).

Table 1. - Animal performance (mean + standard deviation) Table 2.- Carcass characteristics (mean + standard deviation)

Initial liveweight (kg) 367+ 482 Slaughter liveweight (kg) 599 + 67
Final liveweight (kg) 602+ 66 Hot carcass weight (kg) 385 £ 40
Duration (d) 175+ 49 Dressing percentage (%) 643 %18
Average daily gain (kg/d) 1.44 +0.23 Lean meat proportion (%/carcass) 73.7 £28
Feed efficiency (kg/kg) 6.70 £ 1.07 Adipose tissue proportion (%/carcass) 137420
Final age (d) 603 + 131 Bone proportion (%/carcass) 12.6+1.0

h o

. ith = g

The pH values were 6.66+0.25, 6.44+0.27, 5.99+0.27 1h, 2h, 4h post mortem respectively. These values are low in comparison wllue W

breeds as previously reported by Batjoens et al. (1989). The ultimate pH observed 48 h post mortem was 5.54+0.12. The 1h pH vﬂnd m,;al
negatively correlated with FLW (1=-0.25, p<0.01), SLW (r=-0.217, p<0.01) and HCW (r=-0.20, p<0.05 to) but not with carcass f
compositions. i

i
The chemical and quality characteristics of the meat are presented in tables 3 and 4. The ether extract (LLT) and cholesterol CO“Ienlt/;O‘j:I'
were low, corresponding to 1g and 0.039g when expressed to 100 g of fresh meat. The L* value was positively correlated with ADG ( a o
p<0.001) and negatively with FE (r=-0.27, p<0.001) ; it could therefore be suggested that animals with a high growth rate pf(’dllce of i
meat. The hue parameters a* and b* were positively correlated with FLW, SLW and HCW (r=+0.30 to +0.39, p<0.001) indepeﬂdellt th i
The hue was also negatively correlated with MTP (r=-0.28, p<0.001 for a*; r=-0.17, p<0.05 for b*) and positively correlated “ﬂtiond‘m
(r=+0.28, p<0.001 for a*; r=+0.25, p<0.001 for b*) indicating that an increase of meat proportion results in a reduction of hue. No
was found between color parameters and chemical composition of the meat.
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Tah]e 3.~ Chemical composition of the /ongissimus thoracis muscle Table 4.- Quality characteristics of the /ongissimus thoracis muscle
DWmatter (%) 243+ 1.0 CIE L* (%) 426+ 3.4
Ash (% i dry matter) 47+ 06 CIE a* 170+ 2.1
Mude protein (% in dry matter) 90.8+ 3.1 CIE b 169+ 1.8
ther extract (% in dry matter) 40+ 2.0 Drip loss (%) Slbaaling:
Olesterol (% in dry matter) 0.160 + 0.035 Cooking loss (%) %6.2 + 49
Warmner-Bratzler peak shear force (N) ST L6

;h § Drrelations between water holding capacity and animal performance or carcass composition were poor and not constant. Tlle rela;iondSmP
r:,s OTe pronounced with meat composition : both losses were positively related with LT protein content (PLT) (1=+0.18, p\O.(?S or bnp,
# 0-28, P<0.001 for cooking loss) but cooking loss only was significantly correlated with LLT (F-O.?_O, p<0.Ql). It has prev1‘0usly eeg
lu(;) Y Clinquart ef al. (1994) and Fiems ef al. (1995) that the water holding capacity of the Belgian Blue meat is not reglucec% ashcomparet
b, S With a significantly higher fat content in the carcass and in the meat. The lack of strong and consistent correlations in the presen

ent between water holding capacity and carcass or meat composition is therefore not surprising.

(];h;gmean WBPSF was low in comparison of previous results reported by Batjoens et al. (198.9), U'ytterhaegen et al. (!994)11@(1] F1e.m5. gt c;/t
Cons With Belgian Blue bulls. The difference could be partially explained by difference in animal performance since ighly ilgn:i cgth
SL\;lah"nS were observed in the present experiment between animal performance and tenderness. The WBPSF was pos1t.1vely corre at\;/B vl;'ls ’
g 0.2, p<0.05), HCW (r=+0.27, p<0.001) and DP (r=+0.33, p<0.001). It was not an age effect since the correlation betv;fgend s

Posi:ge Was poor (1=0.002) and not significant. The highly significant relationship observed with SLW anq DP.co.uld be exg Tge <0y05 )e
by Ve effect of SLW on DP in the Belgian Blue breed, the correlation between the two last parameters being mgmﬁcant (r= .d Y ﬁ t
cor,m SXperiments in which Belgian Blue DM bulls were studied by several authors, Clinquart ez al. (1997) prevu_)l.lsly reporte sxgmdcant
§ : 13t10ns between SLW and DP (r=0.54). By contrast, the correlations between WBPSF. and carcass composition were poor an 10
fige . 1t (1=0.059 for MTP and r=-0.003 for ATP). However, there is support for a relationship between tenderness and carcass compolsu(;os
fron: A tigher correlation coefficient (r=0.16 between WBPSF and MTP) was reporte.:d by erms et al. (1995). It can be t_heri)fore con'cu_ el
Derg these results that tenderness could be altered to a greater extent by the final hVBW&lgl']t. than by age. The clorrelatlon .et\%ec.an a;umad
Witho Ance and tenderness could be indirectly explained by the effect of the chemical composition of meat : a negative cogelatmn eu;g oun

g . T (=0, 16, p<0.05) while the correlation was positive and significant with PLT (r=+Q. 19, p<0.01). Thgse opp0s1.te‘ effects o prl;)tf:xn
hi&h ' fractions on tenderness could be linked to their different mechanical resistance, the resistance of myoﬁpnllar proteins to shearing m)ng
sillceert an that of lipids. The variation in meat composition could only partially contribute to the effect of aml_nal performance on tenderness
foy gy Telationships between meat composition and SLW, HCW and DP were not constant. Post mortem ageing could also pa.mal.l_v ac%‘om}l
tumo relationship between tenderness and animal performance. Further investigations are needed to assess the links between in vivo protein

Vet ang post mortem protein degradation.

Q . . ~
Qﬂlobnclusion, all quality attributes of meat produced by Belgian Blue DM bulls could be influenced by animal performance. funhexmpre the
Iehd;c Aracteristics could be related to carcass composition but not with chemical composition. By contrast the water holding capacity and
¥ seem to be linked to a greater extent to chemical composition.
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