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Summary
There is a perception by the food service industry that marbling acts as an insurance against the detrimental effects o f overcook’11® 
tenderness. This study examined whether there was an interaction between intramuscular fat percentage (IMF%) and degree of doneneS, 
tenderness of meat prepared using both wet cooking (water bath) and grilling methods. Sixteen striploins were selected from 
stimulated (low voltage) grain finished carcasses (fed for 70 or 150 days) to cover a range of marbling (1-3 AUS-MEAT marbling ŝ .# 
IMF% was determined and steaks cooked using a water bath (80°C), and a griller (270°C) for set times to achieve rare (60°C) and vtfj 1 
(80°C) internal temperature endpoints. Cold cubes were assessed by an 18 member trained taste panel under green light. Mean , 
was 6.1%, with a range of 2.5 to 11.52%. The interaction between IMF% and doneness was not significant (P>0.05) for tenderne* 
juiciness. There was a positive relationship between IMF% and tenderness score (P=0.10). Steaks cooked to a well done end-p°’ntj 
tougher and drier than rare steaks (P<0.05). Cooking method had only a small effect on tenderness (P=0.07). We concluded tha 
electrically stimulated carcasses, increased IMF% did not provide insurance against the detrimental effect o f overcooking.

Introduction ^
The influence o f intramuscular fat percentage on the palatability of beef is currently one of the most contentious issues in the Austral’”  ̂
industry. The debate stems from the fact that Australian consumers actively discriminate against marbling in raw beef (Hearnsha'v ^  
1992), which is in contrast to the opinions of some sectors o f the food service industry who argue that marbling is desirable for eating ^  
Saveli and Cross (1986) concluded that based on compilation of US palatability research, a minimum of 3% intramuscular lipid was  ̂
assure acceptable palatability o f loin steaks. One of the perceived benefits o f marbling in terms of palatability stems from the be*1* 
marbling serves as protection against high temperature or prolonged cooking time (Smith and Carpenter, 1974). However, this ^  
supported by the results of Parrish el al. (1973) who found that increasing amounts of marbling did not compensate for the reduc" 
palatability attributes o f rib steaks when broiled to higher internal temperatures. This study was conducted to investigate 'vbet ^  
interaction between IM% and degree of doneness (rare and well done) affected eating quality o f meat from electrically stimulated c3lC 
using different cooking techniques.

Materials and methods J
A total o f 69 Angus steers were slaughtered over two separate weeks. Steers in the l 5' slaughter had been finished on grain for 70 ^ ' S\ J  
those in the 2"d slaughter had been finished on grain for 150 days. All carcasses were electrically stimulated using a low voltage naS . J  
probe system (peak voltage 45 volts, 200 milli-amps, 40 seconds duration). Carcasses were chilled overnight, quartered and 16 str̂  ;i 
selected to cover a range of marbling (1-3 AUS-MEAT marbling scores). Striploin samples were vacuum packed and frozen at 
hours post-slaughter. Frozen striploins was sliced into 22 mm thick steaks for sensory analysis and a 400g block for objective analyst ^  
Sensory Evaluations: Steaks were thawed for 48 hours at 5°C, and trimmed to 125 g (all external fat and epimysial connective(J ̂  
removed). Steaks from each loin were cooked in either a water bath (80°C), or vertical griller (270°C) for set times. Cooking times h* , /  
previously determined to achieve rare (60°C) and well done (80°C) internal temperature endpoints. Post-cooking colour (L*, a*, b*Ln 
was recorded on a cut surface using a Minolta Chroma meter. Cold cubes (1 cm j  were assessed for tenderness and juiciness on a 1 
scale by an 18 member trained taste panel under fluorescent green light. An incomplete block design was used to evaluate each strip1 ̂  
six different tasters over a total o f eight sessions. The assessment scale was anchored at 100 with the words very tender and very ju i^ ’
0 with very tough and very dry. !
Objective Measurements: Blocks were thawed for 48 hours at 5°C and trimmed to 250g as for sensory evaluation. Blocks were cooke ^  
°C for 1 hour in a water bath, cooled in running water, chilled overnight and rectangular strips (150 x 66mm) cut parallel to the 
Warner Bratzler peak force (WBPF) measurement. Wedge samples (15 mm high) were cut for compression (COMP) detern1'11 
Intramuscular fat percentage (IMF%) was determined using AOAC (1984) methods, using chloroform rather than petroleum ether. ^  
Statistical Analyses: Individual tenderness and juiciness scores were analysed using a mixed model, which contained fixed effects f°r ¡̂i 
o f doneness, cooking technique, slaughter group, taster, linear and curvilinear covariates for IMF%, and animal as a random effec‘ J i  
slaughter group. As animals were nested within slaughter group, the effect o f slaughter group was tested against animal (within sy  
group) as the error term. The effects o f degree of doneness, cooking method, IMF%, and all first order interactions were tested 
residual error (variation within steaks). Initially all first order interactions were included in the model and non-significant inter‘ f  
(P>0.05) were sequentially removed. Objective measurements (WBPF and COMP) were analysed using models which included 111 
effect for slaughter group and IMF% as the covariate.

Results fo<
Mean IMF% was 6.1%, with a range from 2.5% to 11.5%. Mean tenderness and juiciness scores were 53 and 48, respectively- 
objective measurements mean WBPF and COMP measurements were 3.4 and 1.4 kg, respectively.
Sensory analyses. The final model for tenderness score included terms for degree o f doneness, (P<0.001) cooking technique , 
slaughter group (P>0.05), taster, (P<0.001) and IMF% (P=0.10). There was no interaction (P>0.05) between IMF% and degree ° f  
on sensory evaluations. When assessed on a 100 point scale steaks cooked to the rare endpoint were scored 21 units higher than steak” 
to well done (Figure 1). Cooking technique had only a small effect on tenderness score with steaks cooked in the vertical griller sC°\«$  
compared with 51 for steaks cooked in the water bath. The regression coefficient for IMF% indicated that a 1% increase in IMF0/» rS v /  
a 1.05 unit increase in tenderness score. In the final model for juiciness score, only degree of doneness was significant (P<0.00^' 
steaks cooked to a rare end-point scored 33 units higher than steak cooked to well done.
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