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Connective tissue has long been considered as a contributor to meat toughness. This 
study used bovine epimysium as a model to study thermal effects on the connective tissue 
matrix with the objectives of determining the effect of heating on shear force (SF) and 
changes in related physicochemical properties of epimysium.  
Epimysium from the dorsal surface of longissimus muscles of 4 heifers (Y1, <30 months) 
and 4 cows (D2, 3-5 years) were excised on the 7th day post-mortem and frozen. 
Epimysium pieces of 2×2 cm2, devoid of visible fat and muscle fibres, were heated in 10 
ml of deionized water at 55 °C for 15, 30, 45, 60, 540, and 1440 minutes, and at 70 °C for 
5, 10, 15, 45, 60, 180, and 360 minutes. Shear force, swelling, net weight gain of the 
cooked epimysium and the amount of protein released into the heating medium were 
determined. The cooked and minced epimysium was digested overnight with pronase 
(protease from Streptomyces griseus) to determine the amount of pronase soluble protein 
as an indicator of amorphous collagen. 
Mean SF values of raw epimysium from heifers and cows were 154±4 N/mm and 198±32 
N/mm, respectively. Extent of SF decline with thermal treatment was affected by both 
age and temperature (P<0.05). Heating at 70 °C was more effective than heating at 55 °C 
in reducing toughness of the epimysium from both age groups. For example, Y1 
epimysium heated for 15 min at 55 °C and 70 °C had SF values of 141 N/mm and 12 
N/mm, respectively. The corresponding values for D2 epimysium were 182 N/mm at 55 
°C and 60 N/mm at 70 °C. Degree of swelling of epimysium increased with progressive 
heating times at both temperatures with the highest degree of swelling observed with the 
more mature epimysium at 70 °C. SF and swelling of epimysium upon heating were 
highly correlated: Y1 (r = -0.71, P<0.05) and D2 (r= -0.89, P<0.05). Net weight gain 
increased with heating time but did not differ with the age of the animal.  
On a fresh weight basis, total protein content (Kjeldahl nitrogen) of Y1 and D2 
epimysium was 38±1.8% and 44±5.6%, respectively, approximately 90% of which was 
collagen. Y1 epimysium released more (P<0.05) heat soluble protein than did D2 
epimysium at both temperatures. Heating at 70 °C for 180 minutes released 13% of the 
protein from Y1 epimysium and only 2.3% from D2 epimysium. According to the 
banding patterns observed on 8% SDS-PAGE gels, heat soluble protein contained 
collagen single strands and double and triple helices. Degradation of helices was 
observed with extended heating. Pronase soluble protein content was significantly 
influenced by the temperature and time (P<0.05) but not by the age. Irrespective of 
heating time, around 34% and 29% of the protein was solubilized by pronase after 
heating at 70 °C from Y1 and D2 epimysium, respectively.  
Short term heating at 70 °C was more effective than long term heating at 55 °C in 
reducing relative toughness of epimysium. Epimysium from mature animals remained 
quite tough, even with extended heating. At the same time, much less protein (collagen) 
was released from the connective tissue matrix of epimysium from mature cows during 
heating than from comparable samples from heifers. Swelling and net weight gain of the 
epimysium were useful indicators of the relative reduction in toughness of the connective 
tissue matrix. 
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