
CARCASS t r a it s  a n d  s e l e c t e d  q u a l it y  c h a r a c t e r is t ic s  o f  r a w  a n d  c o o k e d  m e a t  
0F r a m  l a m b s

BADIANI a ., GATTA P.P., NANNI N. and MANFREDINIM.

Istituto di Approwigionamenti Annonari, University degli Studi di Bologna, Italy

S-IVA.48

sfjMm a r y

evaTeane<*fam âmBs oF Suffolk breed were characterized for carcass and meat quality traits and utilized to 
ref e^ ects induced by roasting on some physico-chemical features of rib-loin and leg, with special
jj 06 *° longissimus thoracis et lumborum, biceps femoris and semimembranosus muscles. Statistically 
m0j . Cant differences emerged between cuts as regards extent and evolution of cooking loss, as well as 
Doti k ^  P™16“1 eontenis of cooked lean. Despite similar degrees of doneness, the three muscles showed 
°f diff' C (̂ erences 85 For extractable collagen and WB shear values, which could be explained on the basis 

^ent reactions to heat treatment.

htrodinotion

The
^CTe reported is part of a wider study aimed at assessing cooking-induced changes in physico- 

.^ d  nutritional properties of lamb meat. As a first approach to the problem, the investigation has 
Wejght i e®5c*oF cooking on meat of rib-loin and leg firm  ram lambs. The parameters studied included
toug. ° SS> Proximate composition of the lean, total and soluble collagen ccmtent, instrumental colour and 

• Carcass traits were also recorded, together with some fresh meat quality features.

Materialsas and methods

; ram lambs (n -10) were slaughtered during the spring months at an average liveweight ofS g ^ . S u f f o i k i
Weight/i^111® standard commercial practices. Dressing percentage was calculated as hot carcass 
*1 to at slaughter. The scores for carcass conformation and fatness (EEC, 1992) were converted in
eXcellent ^°mt Sca ês (Dransfield et al., 1990), from 1 = poor conformation or minimum fatness, to 15 = 
^P cra ti C° nf0rmatl0n or maximum fatness. The following meat quality traits were determined: 1) pH and 
Water hold' °n ^  ^°ng^simus thoracis et lumborum (LTL), at 1 and 24 hours post mortem (hr p.m.); 2)
(cm3) caPacity (WHC) on LTL according to Grau and Hamm (1957), to determine total wet surface 
Sens°ry and^ 11 *0SS meat samP'e due to compression (expressible juice, %), at 1 and 24 hr p.m.; 3) 
fritter with 1f s*r^menta  ̂colour on a freshly cut surface of Mm. pectorales profundi (PP) at 1 hr p.m., the 
Q CR 200/os 6 ^  standflrd models (Nakai et al., 1975), the latter with a Minolta Chromameter Reflectance 

(CIE L* a* b* system, with computation of Chroma = (a*} + b*J)#J and Hue = arctan b*/a*). 
lO-i i ^  e carcasses were conditioned in order to avoid cold shortening (room temperature up to 4 hr p.m., 
Cuts/side g^ti° ^  ^  P m ) “nd then held at 4 _C up to 48 hr p.m. Dissection (at 48 hr p.m.) yielded 5 primal 
faring the f  n anc  ̂rib-loins (6th thoracic vertebra - 6th lumbar vertebra) were kept for further processing 
*e82,8ig. °. OWln8 24 hr. A pair of cuts from the left and right side in turn (mean weight: rib-loin 1.215 kg; 
^ k in g  '*ere roasted in a preheated electric convection oven (165 _C for leg, 150 _C for rib-loin 
AMsa  ( I97g .erto rcacB the same degree of doneness) to an internal temperature (temp.) of 75 _C, following 
^tcrrrdnejj at'  ®u‘<k t ‘nes- Cooking time was recorded for each roast Evaporative and drip losses were 
^heri the in t& JT  different sta8cs: uP°n removal from oven (TO); at the end of post-cooking temp, rise (Tl); 
^  and the 0013 temP dropped to 50 _C (T2) and when it finally equalled room temp. (T3). Both the cooked 
^ o n s  m Fi°ntr0*ateral raw pairs were dissected after chilling. Mm. semimembranosus (SM), biceps 

eshly e v ^ d  ^TL were isolated for: 1) sensory (only raw LTL) and instrumental assessment of colour on
iuscle ] 07 aCCS CUt across 1116 fibres; 2) Wamer-Bratzler (WB) shear force values (4 to 6 

•27 cm in diameter, with 2-3 shears/core perpendicular to the muscle fibres).
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The sheared cores and adjoining muscle tissue were freeze dried and defatted. Total and soluble 
(extractable) collagen (expressed as mg/g fresh-tissue basis and % total collagen, resp.) were determined in 
triplicate on each muscle according to procedures described by Woessner (1961) and Hill (1966), modified for 
cooked samples as suggested by Paul et al. (1973). Soluble and residual hydroxyproline contents were 
converted to collagen using convertion factors 7.52 and 7.25, resp. (Cross et al., 1973). The remaining parts of 
LTL, SM and BF were added to and homogenized together with the lean tissue dissected from the respective 
original cut for chemical composition (moisture, protein and ash according to AOAC, 1990; total lipids with 
the method of Folch et al., 1957).

All data were analysed using a two-way "between group-repeated measures" analysis of variance, with 
"cut" (C) or "muscle" (M) as the between-group factor. The within-subjects factor was usually "state" (S), 
except for cooking losses, where "time of measurement" (T) was used. Means were separated at, or below, the 
5% level of significance using the Scheffé test. Pearson correlation coefficients were calculated for selected 
pair-wise combinations of dependent variables (StatSoft Inc., 1992).

Results and discussion

Carcass traits collected at slaughter (Table 1) were satisfactory. Among fresh meat quality features (Table 2), 
post mortem pH fall was worthy of notice for its rate and extent, while colour measures exibited lower L* and 
Chroma values in PP 1 hr p.m., as opposed to LTL 48 hr p.m.. Correlations between the two muscles, though, 
were not significant. Instrumental colour values fell inside the range observed by Sañudo et al. (1993) in hgh[ 
lambs on one side and by Thatcher and Gaunt (1992) in heavier animals on the other side. Colour sensory 
evaluation came out with slightly lower scores for LTL and, only for LTL, showed a positive relationship with 
a* (PO .05) and a negative one with Hue (P<0.01). Bolink et al. (1990), using the same standards, found 
values lying between 3.3 and 3.8. with similar type lambs. On the whole, therefore, it appears that meat colour 
of lambs employed in the research was quite intense, both as regards instrumental measures and sensory scores-

Mean cooking times were 47.45 min/kg for the leg, 57.09 min/kg for the rib-loin. Both evaporative 
and drip losses, and thus overall loss, were higher in the leg than in the rib-loin (Table 3). In neither of the cuts 
did the evaporative loss differ significantly between TO and T1, or between T2 and T3. No significant 
differences were found in drip loss between T2 and T3 for either cut, nor in total loss for the leg. The 
differences between T1 and T2 were significant in all cases, with the exception of drip loss for the leg. This is 
understandable enough, given the long time needed for the core temp, in both cuts to drop to 50 _C from the 
value reached at the end of post-cooking rise. On the basis of the results of this study, it would seem advisable 
to check on weight changes at least until the core temperature drops to 50 _C (T2). This is in contrast to the 
guidelines laid down by AMSA (1978), which suggest to stop weighing at the maximum post-cooking temp- 
(Tl). The overall loss for the leg upon removal from the oven was close to that reported by Jeremiah ( 1988) 
and by Jeremiah et al. (1993). In comparison to the latter study, however, the evaporative loss was higher and 
the drip loss lower. Generally, data in literature show the weight loss of the rib-loin to be lower than that of the 
leg, ranging between 15 and 25% (Solomon et al., 1980; Griffin et al., 1985; Dransfield et al., 1990). .

The two cuts did not differ significantly as regards raw lean composition, but significant differences 
moisture and protein contents were observed after cooking (Table 4). By and large, lipid content of raw and 
cooked lean of both cuts was lower than literature values.

The instrumental colour of LTL was not significantly different from that of BF or SM, either before or 
after cooking (Table 5). According to Zondagh et al. (1986), instrumental colour is related to degree of 
doneness in lamb meat, with cooking conditions having a significant effect on both. Thus, judging from the 
chromatic coordinates of cooked LTL, BF and SM, the degree of doneness of the cuts examined in this trial 
should have been similar.

The highest total collagen content was found in BF, followed by SM and LTL (Table 6). As for 
soluble collagen, raw muscle values were rather high, especially in BF. Correlation coefficients between 
soluble collagen in raw muscles were highly significant, i.e. 0.892*** (BF-SM), 0.832** (BF-LTL) and 
0.816** (LTL-SM). The amount of collagen extractable after cooking was much lower in LTL and SM. th011
BF. Only in the case of LTL, though, the decrease in extractable collagen induced by cooking was related to 
drip loss (r = 0.746* at T2, r  = 0.785* at T3). .

Raw LTL, BF and SM did not differ significantly as regards WB shear values (Table 6). Such val 
did not increase after cooking in BF, as it happened, instead, in SM and, to a statistically significant extent,
LTL. In the last muscle, though, a greater variability was observed.
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overall (n = 30) correlation coefficient between WB shear value and soluble collagen was rather low, but 
Sl8nificant, for the cooked state (r = -0.475**), whereas the only significant correlation when considering the 

variables in each single muscle emerged for cooked SM (r = -0.706*).
Such results should be interpreted by keeping in mind the anatomical location of the muscle, its 

Wetness and the type of heat treatment. Cooking of both cuts was halted when the geometric centre had 
Relied 75 _C. Rib-loin centre coincided with LTL core, whereas in the leg the centre was much deeper than 
M and, even more, than BF. It is therefore likely that BF was cooked both more severely and faster than SM, 

especially, than LTL. The latter two muscles, moreover, had exposed cut surfaces, while BF was intact and 
C0tnpletely covered with the epimysium sheath. When cooking was stopped, it was observed that a 
c°nsidcrable leakage of solubilized collagen had taken place in LTL and SM  The appearance of the two 
muscles at the end of cooking and the increase of their WB shear values would suggest that LTL, and to a lesser 
extent SM, were at the time subjected to perimysium shrinkage. Packing of muscle fibres and exudation of 
®°isture from myofibrils ensued (Hamm, 1977; Light et al., 1985). The much smaller change in BF extractable 

*lagen than in LTL and SM, observed after cooking, could be explained by the fact that the first muscle was 
et and, therefore, much less prone to leakage. What's more, as BF was exposed to more severe cooking 
eftions, it may not be ruled out that greater disruption of connective tissue and myofibrillar fragmentation 
Urred in this muscle (Cross et al., 1986). This would hence explain the absence of toughening. The mean 

r s“ear value for each of the three cooked muscles was, in any case, lower than the values of 5.0-5.5 kgf 
ky Shorthose et al. (1986), Chxystall (1988) and Lynch and Solomon (1988) as a level below which 

^derness is satisfactory.

insC°nclusi0]

eva '° 'n an<̂  ram lambs roasted to 75 _C internal temperature differed as regards the extent of 
^Porative and drip loss, noticeably higher in the leg. As regards chemical composition of the cooked lean, the 

differed only for moisture and protein content, respectively lower and higher in leg than in rib-loin. 
cqq, e degree of doneness of the cooked LTL, SM and BF was similar, as indicated by instrumental colour,
Seê  8 proceeded differently in the three muscles. As to extractable collagen and WB shear value, it would 
more at and SM had more in common with each other than with BF. This latter muscle underwent a 
due t o * ^  ^eat freatment and showed much smaller soluble collagen loss when compared to the other two, 
°fmo7  shape and position in the leg. Besides the core position, it could be useful to monitor the temperature 
how if external portions of the cuts. This would give a better understanding of the effects produced by 

0 d cooking methods. It would be even more useful for larger cuts made up of a number of muscles.
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