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BREED, WEIGHT AND AGEING EFFECTS ON MEAT LAMB TENDERNESS ASSESSED BY CONSUMERS
Martinez-Cerezo S., Safiudo C., Olleta J.L., Medel 1., Panea B., Macie S. and Sierra I.
Departamento de Produccion Animal y Ciencia de los Alimentos, Facultad de Veterinaria de Zaragoza, 50013, Spain

Background

The tenderness of meat is one of the most important characteristics for the average consumer (Tornberg, 1996). They prefer tender meat t©
tough meat. Although consumers can observe meat colour and fatness at the moment of purchasing, what about tenderness? What can they
do to obtain tender meat? It is a complex problem because there are a lot of factors that determine meat resistance to chewing (Safiudo et al..
1998), such as the breed, genre, age, slaughter weight, etc., which we cannot easily control, and others that can help modify the original
tenderness, such as the ageing or the tenderisation processes.

Objectives

To study the effect of breed [Rasa Aragonesa (meat breed), Churra (daily breed) and Merino Espafiol (meat breed) Spanish breeds], slaughter
weight (10-12 kg, 20-22 kg and 30-32 kg live weights) and ageing time (1, 2, 4, 8 or 16 days) on lamb meat tenderness, in two different
muscles (Semitendinosus and Semimembranosus), assessed by consumers.

Methods

One hundred and eighty male lambs were analysed, 20 by each breed-slaughter weight. The lightest lambs in each breed (unweaned) were
slaughtered at the region of origin, in order to avoid transport stress which can modify tenderness (Apple ef al., 1995). The rest were divided
in two lots according to slaughter weight, and fattened in the same place (indoors) with concentrate and cereal straw ad libitum. When the
reached the appropriate slaughter weight, they were sent to the abattoir. Carcasses were refrigerated for 24 hours and samples were taken
from each half carcass. Each muscle (Semitendinosus and Semimembranosus) was vacuum packed and randomly aged for 1, 2, 4, 8 or 16
days at 3 °C. After ageing the vacuum packed samples were blast frozen and stored at —20 °C until assessment. Muscles were thawed under
running tap water before cooking. They were cooked on a pre-heated double hot-plate grill at 200 °C until the internal temperature was 70 °C
and cut into 20 mm slices. The samples were served hot and were tasted and compared by consumers (n= 265) in three different plates 1©
compare weights, breeds and ageing times. Tenderness was assessed on a scale of | (very tough) to 10 (very tender).

Results were analysed using the GLM procedures in the SPSS 8.0 package and the Duncan test to compare means.

Results and discussions

Significant differences were found for all the studied factors (breed, slaughter weight, ageing and muscle), as shown in Tables 1 and 2-
Breed effect was more noticeable in the SM, where the Merino breed was more tender for light and early fattening lambs, and the Churr?
breed for suckling animals.

Slaughter weight had more influence on ST than SM. The suckling lambs were the most tender of the three breeds, which is normal becaus®
the collagen of young animals is more soluble (Young and Braggins, 1993); no differences were found in ST at the other slaughter weights:
For SM, tenderness clearly varied with slaughter weight in the Churra breed for the youngest animals, maybe because it is precocious and @
high milk producer, so its lambs have more fat at early ages which helps to make the meat more tender (Safiudo et al., 2000).

The ageing effect was clearer on SM, where tenderness increased with ageing time. On ST ageing occurred faster and differences were less
evident. Tenderness decreased in the meat of suckling lambs that was aged for long period, perhaps because water loss increases with
increased ageing time (Koohmaraie ez al., 1990).

The type of muscle had the greatest influence on tenderness. In almost all cases Semitendinosus (ST) was more tender than
Semimembranosus (SM), however, this difference was smaller for longer ageing times. This implies that tenderness differences due 1
muscle characteristics could be' overcome with ageing.

Conclusions
Slaughter weight, ageing and breed are decisive factors regarding lamb meat tenderness, as well as the muscle considered. There were also
some significant interactions between breed or weight and ageing time.
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Table 1. Significance and F values for tenderness assessed by consumers in lamb meat according to the studied factors: breed, weight, ageing and muscle.

BREED | WEIGHT | AGEING | MUSCLE [ BxW | BxA | BXxM| WxA | WxM | AxM|BxWxA |BxWxM |BxAxM | WxAxM [ BxWxAxM
(B) W) (A) M)
F 42.99 112.85 2547 437.02 12.74 2.16 12.40 2.14 8.69 16.71 1.40 1.60 1511 3.08 1.00

***—P< 0.001; **=P<0.01; *=P<0.05

Table 2. Tenderness assessed by consumers (means and standard deviation) on two muscles (Semitendinosus and Semimembranosus) for three different Spanish breeds (Rasa
Aragonesa, Churra and Merino Espafiol) slaughtered at three live weights (10-12 kg, 20-22 kg and 30-32 kg) and aged for different times (1, 2, 4, 8 or 16 days).

SLAUGHTER WEIGHT

= i 20-22 1 -32 ke (Early fa i
AND LAMB TYPE 10-12 kg (Suckling lamb) 20-22 kg (Light lamb) 30-32 kg (Early fattening lamb)
A 1 2 4 8 16 1 2 4 8 16 I 2 4 8 16
(Days)
RASA x | 7.28%ki | 7,95bx | g qpakexi | g ggbksxi | 6 gszksh | 6 5ol | 6,459 | 6.18% |5

.82;1k<i 6.4231\5}1 6'05411\51 6.48““51 6.52:\}& 6-68:lhl\xi 6‘3suk>i
&1 2

ARAGONESA | s.d. [2.00 1.82 1.87 1.90 2.18 2.35 1.98 2.06 1.91 2.53 232 2.24 242

39}
N

X 7.92hk5\i 8.30b}\.\i 8.22111.\i 7.9()bk.\xx 71 7;\k~'h 5.88111611 5.90'&& 6.28uksh 6.1 zuklai 6.653|\.\| 5'20;\}\.& 6.42;1k\1 5.82;1k.<\i 6.251\}\“ 6‘3241\.\1

Semitendinosus

i J
CHURRA | o4 1186 |194 ~ |173  |141. |169 260 |246 |181 |205 |224 249 [253 |192 |20 1.89
MERINO X 7A65hksi 8.05hk.\'i 8.00CN 8.1 ()blm 7.45;0\.\}\ 6.52;1}\,“ 688nhh 6-75hksh 6.95“'8'] 6.983ksh 5‘79%51 6.3831\5'\‘ 5,78;“&{}1 6.78ak.\’\l1 6.883k‘h
ESPANOL s.d. | 1.86 A 1.94 193 2.05 2.02 1.98 1.50 2.20 1.73 2.04 2.30 2.08 2.14 2.05
- RASA X 4‘3231\% 5. l3h1\<xh 4.228k5h S.GShRXh 5.95hk.\h 3'88111\511 4.()8ul\>h 4'75%911 4-358kih 6.35"1\]\}1 3'45uk<h 4'524bk.\h 4.82‘“\[\!] 4.80“bk\h 4.90;|k\h
S ARAGONESA | sd. [2.20 2.33 2.02 2.43 2.54 2.36 2.39 2.32 1.83 2.02 2.02 1.85 1.96 2.02 1.82
_:\%' g . X 5.1 8hksh 5.68hksxh 6.38b]\h 6.45bk_\h 8.()51‘1'” 4.9()hl<\h 4.00:1ks|\ SISOhk\h 435;1}\\'!1 5‘603k'\h 348()%"\'1 3'92411\'511 4.1 8:1ksh 4.7511k5\h 5'323k.\h
§ o s.d. k281 2.3 2.08 2.66 2.04 197 2.16 2.50 1.90 1.85 2.15 2306 2:26 257 1.99
% MERLNO X 4.9531\'\'!1 5.98hk\\h 5.62;115xh 6.72;&\_\/]1 7.38b|[h 4.984141 6.()8N\h 6.62““11 75 l3ﬂ|_\'h ().SSHhI"\h 4.48u].~h 4.78;1}\'.\11 5.32;&\]1 ().58“"'1 6.25u|\h
2 ESPANOL s.d. |2.46 2.30 2:22 2405 1.86 213 1.74 1.70 227 1.84 210 2.19 15979 2002 1.99

a, b, ¢ — Different superscripts (within muscle, ageing and breed) represent significant differences between weights ( P<0.05).

k, 1 - Different superscripts (within muscle, ageing and weight) represent significant differences between breeds ( P<0.05).

s, X, Y, z - Different superscripts (within muscle, weight and breed) represent significant differences between ageing times ( P<0.05).
h, i - Different superscripts (within weight, ageing and breed) represent significant differences between muscles ( P<0.05).




