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SUMMARY

of 45̂  ,
heef rib eye steaks (longissimus thoracis) were used to evaluate the effects of marbling, electrical stimulation and post-

a6iri!

Y b j
§ °n the cooking and palatability properties of beef. Marbling had no effect on initial or overall tenderness, flavour intensity

but steaks with slight or greater levels of marbling were more juicy (P < 0.05) than those with traces of marbling.

h
the

for,
Percentage of unacceptable ratings for steaks based on overall palatability declined from 38.5% for traces of marbling to

W  ^^est marbling. Electrical stimulation had no effect (P> 0.05) on any of the palatability traits. Post-mortem aging
'Cant,y fPS|\ f  ' ^  0.05) increased the tenderness and overall palatability of rib eye steaks while decreasing the frequency of unacceptable 

S-nj ^ '8%  in 4 day old steaks compared to 24.0% in 11 day old steaks. The results of this study confirmed the importance of 

a®ln8 t0 beef tenderness and palatability and the importance of marbling to juiciness, but indicated that low voltage 

Was ^effective in improving beef palatability.
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«y of
■10n collected by the beef industry (McDonell 1988) has suggested that more than 30% of Canadian consumers believe that

beef has

v  essandl

declined over the last 10 years. The main reasons stated for this perceived decline in beef quality were reduced

N]
n0rte:

fa,

'nconsistent palatability. Although lack of consumer education in the preparation and selection of cuts may be partly 

fhis finding, it seems more likely that overall changes in industry practices such as the production of leaner carcasses (Jones

‘yinc.
r Periods of post-mortem aging and the adoption of more rapid carcass chilling methods are likely to be the primary

«tors.

6 PO
\ r erit’al interactive effects of marbling, low voltage electrical stimulation and post-mortem aging have not been adequately 

Thenere
ls evidence with high voltage stimulation that palatability improvements are maximized with short aging periods (Saveli et

\  >L d'^Ppear by the time it takes meat to be shipped and distributed from Western to Eastern Canada (Wood and Froehlich
'Tl

V  Presem
l 'ht.

,c'ions
study was conducted to assess the effects of marbling level, low voltage electrical stimulation, post-mortem aging and

°n the cooking and palatability properties of beef rib-eye steaks.

MATERIAL AND METHODS

s 1

V

fo
C °bta' ^ 'S study were obtained from a commercial beef processing plant. A total of 456 beef rib eye steaks (longissimus thoracis)

«ineq
°m 229 carcass sides representing four different marbling levels (58 traces, 58 slight, 56 small, 57 modest). These sides

Y
over

«larbi

V
1 Oft

a period of two days and were either graded Canada A1 or A2 (fat thickness range of 5-15mm). On day 1, 28 sides 

ln8 level (total 112 sides), which had previously received low voltage electrical stimulation, were identified and the

nNi;
ngissimus thoracis between the 10th and 12th ribs removed. On day 2, a group of 117 sides were selected with the

stribi
Ut’° n of marbling levels: 30 traces, 30 slight, 28 small and 29 modest. The procedures were the same on both days except

r, 'ected on day 2 had not received low voltage electrical stimulation.
V V i c a l  f

Y n  stlrnulation was applied with a Jarvis stimulator (Model BV-80, Jarvis Products Corp., Middletown, CN) by a stationary
tyju v Conta

2 | . c with the neck or brisket area of the hide-on carcass within 5 min of stunning. Carcasses were stimulated for 18 sec
V t a nn8ular wave and a stimulation current of 0.25 amps at a frequency of 60 Htz.
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selected «Two 19mm steaks were cut from each section using a bandsaw and vacuum packaged. One steak from each side 

random, was aged for 4 days, while the remaining steak was aged for 11 days. All steaks were frozen at -30°C for subsequerlt 

organoleptic evaluation (approximately 45 days). Following thawing, steaks were roasted to an internal temperature of 70°C *n
nel, ^conventional oven preheated to 177°C. Six cubes from each steak were then randomly assigned to a six member sensory Pan
initia'3"and trained according to established guidelines (American Meat Science Association 1978). Each sample was evaluated f°r-

overall tenderness, amount of perceptible connective tissue, juiciness and flavour intensity using nine-point descriptive scales (

extremely tender, no perceptible connective tissue, extremely juicy and extremely intense beef flavour; 1 = extremely toughs
abu"“

connective tissue, extremely dry and extremely bland meat flavour). In addition, each sample was evaluated for flavour desira
,bi w r

overall palatability using a nine-point hedonic scale (9 = extremely desirable, 1 = extremely undesirable). A least squares ana ■' ^
ag'

variance was used to determine the probability of treatment effects with marbling level, electrical stimulation and post-mortelT1 

main effects and all two way and three way interactions. Means separation where necessary was performed using linear contr® 

(Statistical Analysis System Institute 1985).

RESULTS AND DISCUSSION

iflg“

On an overall basis, the small number of interactions found (no 3-way and three 3-way), and the relatively minor changes
in the'

suggest for this study that the main effects (marbling level, electrical stimulation and post-mortem aging) generally acted indeP® 

each other on beef palatability.

de#

Effect of Marbling Level. As marbling level changed from traces to modest there were significant changes in thaw drip l°sS’
cool1

erallP1
iff

amount of perceptible connective tissue and juiciness (Table 1). No differences were found for tenderness, flavour or over»' • j 1
ihetra#5Marbling level influenced juiciness (Table 1) with modest, small and slight levels having higher mean panel scores than in*'

Table I. Least square means and standard errors for cooking and palatability properties of rib eye 
steaks with different degrees of marbling

\

Trait

Modest

Marbling l^evel 

Small Slight Traces

Mean SE Mean SE Mean SE Mean SE

Initial tenderness 4.80 0,10 4.87 0.10 4.56 0.10 4.72 0.10

Overall tenderness 4.57 0.10 4.69 0.10 4.34 0.10 4.54 0.10

Juiciness 5.09c 0.08 4.92b 0.08 4 94bc 0.08 4.73a 0.08

Flavour desirability 5.37 0.04 5.30 0.04 5.31 0.04 5.29 0.04

Flavour intensity 5.55 0.03 5.51 0.03 5.50 0.03 5.47 0.03

Overall palatability 4.83 0.07 4.73 0.07 4.70 0.07 4.71 0.07
abc Means in the same row without a superscript or bearing a common superscript do not differ 
significantly (P<0.05)

was of interest to note that unacceptable palatability occurred at a frequency of 23.7% for modest levels of marbling' whereaS

38.5% for steaks with traces of marbling. This result does suggest a possible association between higher levels of marblin®
an1,d#’i#1

of overall palatability. These findings support previous research studies (Dryden and Marchello 1970; Jennings et al.
. T # 'fl

1982) that increased levels of intramuscular fat improve meat juiciness in high quality cuts (loins and ribs), but failt0 c°n
fin*
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¡fast squares means and standard errors for cooking and payability properties of rib eye 
atcs from electrically stimulated and non-stimulated sides

'"fS-Síijlitv

Stimulated Non-stimulated

Mean SE Mean SE

4.77 0.07 4.70 0.07

4.57 0.07 4.50 0.07

4.90 0.05 4.94 0.05

5.34 0.03 5.30 0.03

5.50 0.02 5.52 0.02

4.78 0.05 4.71 0.05

ements ;
n otller palatability attributes such as tenderness observed in other published reports (Dryden and Marchello 1970; Tatum et

Vrj ’Smitheta|. 1985, 1987).
Sir

Elation. Low voltage electrical stimulation as used in the present study had no effect (P>0.05) on the cooking or palatability
Ofs

K  St6aks (Table II). However, despite palatability traits having a similar frequency of unacceptable ratings, it should be noted 

Ability that the frequency of unacceptable ratings for unstimulated steaks was 36.1%, whereas it was 26.5% for stimulated

Hi, least
s. 1 squares means and standard errors for cooking and palatability properties of rib eye 

a s aged for 4 or 11 days

%

4 days 11 days

erness

V :
V .  e n s i ‘y

Mean SE Mean SE

4.29a 0.07 5.19b 0.07

4.07a 0.07 5.00b 0.07

4.94 0.05 4.89 0.05

5.36 0.03 5.28 0.03

5.49 0.02 5.52 0.02

4.61a 0.05 4.87b 0.05

same row bearing a different superscript differ significantly (P<0.05)

o ile

%
the

IB»
re are several reports which have observed palatability improvements in beef as a result of low voltage electrical 

Ut°n et al. 1978; Villarreal and Will 1988; Makami et al. 1990), the results of the present study suggest little benefit of this 

meat palatability, with the possible exception of when there is a high risk of cold toughening occurring during the
’hiii a^ass^r 0

t̂id “ost-mortem aging. Time for post-mortem aging had significant (P<0.05) effects on tenderness (both initial and

s ¡h,

\  re'ati°nto

ehi,i e s s )  and overall palatability (Table III). Samples aged for 11 days had close to a 1 panel unit higher score for overall

267



2:12
ra il ten^  

4 day0in

. tiW 
tbii'ty0'

The

tenderness compared to those aged for 4 days. Over 60% of samples aged only 4 days were found to be unacceptable in ove; 

whereas this declined to 26.2% in steaks aged for 11 days. Overall palatability showed a similar change falling from 38.8% * 

steaks to 24.0% in steaks aged for 11 days. Results confirm the importance of post-mortem aging to the tenderness and pala1̂  

rib eye steaks and indicate that 4 days of post-mortem aging is insufficient to insure consistency of tenderness and palatability- 

of this study are in agreement with others that indicate a period of at least 6 days through to 11 days post-mortem is required to 

the consistency of tenderness prior to retail sale (Martin et al. 1977; Smith et al. 1978).

CONCLUSIONS

The present study has shown that post-mortem periods longer than 4 days and up to 11 days are required to improve the te>

had

for

J d#

and consistency of beef rib eye steaks. Low voltage electrical stimulation had no effect on any of the meat palatability traits evalu 

Marbling had a significant effect on meat juiciness, but there was little benefit to be gained once the slight level of marbling 

achieved. Of greater importance was the high level of steaks rated as unacceptable in overall palatability which exceeded 20% e 

steaks which had been aged for 11 days. The reason for this relatively high level of unacceptable ratings is unknown, but shou 

subject of further research to resolve palatability problems in beef.
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