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SUMMARY

Longissimus dorsi (LD) muscle samples from 60 steers of three different phenotypes (British, Holstein and Indicus; 20 animals each)
were analyzed for tenderness (Warner Bratzler shear force) and color parameters (Hunter L, a, b). The preliminary results shownl
significative differences (p<0.05) in tenderness among phenotypes Holstein and British vs. Indicus.

In color evaluation, parameter a (redness) did not show differences among phenotypes. Parameter L (lightness) shown significative
differences (p<0.05) between British and Indicus and b (yellowness) shown significative differences among Indicus vs. Holstein and
British (p<0.05). Significative correlations were found.

BACKGROUND

Consumers perceive meat quality through different attributes, and tenderness has been identified as one of the most important. Meat
price should be in accordance with its quality and it was demonstrated that consumers agree to pay for tender beef (Boleman et al.,
1995), and that there is a strong relationship between price and tenderness within a meat cut (Savell and Shackelford, 1992). Meat
color is also an important meat quality attribute, physical appearance, other than leanness, is often determined solely by brightness of
lean color (Jacobs et al., 1977, Berry et al., 1978). Some research were carried out to determine relationships between objective
measurement of meat color and tenderness that can be used to classify beef carcasses by tenderness (Wulf D. et al., 1997, Purchas,
1990; Jeremiah, et al., 1991, Watanabe, et al., 1995). Swan et al. (1995) also found significative differences in Hunter Lab colof
parameters, contributing to determine meat color variability considering the country of origin.

OBJECTIVES:
The aim of the present work was to study objective beef tenderness, color and to determine if there is a correlation between them SO
that color measurements can be used to classify beef carcasses by tenderness. Preliminary data are shown.

METHODS

Steers (60) of three different phenotypes (British, Holstein and Indicus; 20 animals each, (ages up to six permanent teeth) of the
general beef cattle population were sampled to obtain Longissimus dorsi (LD) muscle at 10°-11° rib after 24 hours postmortent.
Samples were vacuum packed and frozen. All the samples were analyzed within one week after slaughter. Prior to analysis, samples
were defrozen at room temperature for 24h. For Warner Bratzler shear force analysis (WBS) portions of LD muscle of 2.5¢cm thick
were cooked in a heated pan without oil up to 40°C of temperature in the geometric center of the piece, then turned to the other side
and cooked until the temperature reached 70°C (AMSA, 1978). Temperature was monitored using T-type thermocouples attached to 8
data logger (Fluke, Hydra model 2625). Ten cores of 1.25cm were obtained from each cooked sample in the direction of muscle fibers
and assayed for WBS. For objective color evaluation, a slice of 4cm in diameter and lcm thick was obtained from each raw LD
muscle, and color Hunter Lab parameters were determined with a BYK Gardner Colorimeter (Colorview model 9000) with large vieW
area using illuminant Des (10° observer). Data were analyzed with the PROC GLM of SAS software (SAS version 6.2, Cary, 1987).

RESULTS AND DISCUSSION

Table 1 shows the results obtained for tenderness (WBS) and color parameters for each phenotype. British and Holstein phenotype aré
significatively different from Indicus in WBS. Regarding recent studies (Shackelford S. et al., 1997), British and Holstein animals i
this study could be classified as “Guaranteed Tender” while the Indicus could be considered as “Probably Tender”. Huffman et al
(1996) reported that consumers at home or restaurants were 98% satisfied with steaks that had WBS values of less than 9 02 Ib. The
WBS values reported in this work are coincident with those found by Wheeler et al. (1990), but higher than those reported by Wulf et
al. (1997). When data were classified by the correspondence of WBS with an hedonic scale (Gallinger, M. M., persorlal
communication) as shown in Figure 1, it can be seen that the totaly of the British (100%) can be classified as “very tender” to “tender”s
only 45% Holstein in “tender” to “somewhat tender” and 15% Indicus in “somewhat tender” to “somewhat tough” reporting that the
rest of the animals can be placed it within “somewhat tough” to “very tough”. It must be noticed that this variability is very important
when considering meat tenderness for carcass classification because this may introduce estimation errors that must be taken int®
account.

Meat color parameters analysis did not show significative differences in redness (a parameter). Parameters L (lightness) and b
(vellowness) shown significative differences between Indicus vs British, and Indicus vs British and Holstein, respectively. Indicu$
phenotype tended to be darker (less yellow and less red) than the other two. Although it is difficult to predict meat color consume!
perception by means of objective color measurements, dark meat might be considered by many consumers as low quality meat.

When regression analysis was performed to compare tenderness of each breed with the Hunter parameters (L, a, b), correlatio?
coefficients shown in table 1 were obtained. It must be pointed out that correlation like these are available in the literature (Jeremiah et
al, 1991) but they were obtained from animals of different kind (bulls, heifers, steers). In the present work , only steers were use
and a significative correlation could still be obtained.

CONCLUSIONS

It can be concluded that British and Holstein phenotypes present similarities in quality attributes such as tenderness and color, and that
their attributes are different from those of Indicus phenotype. Based on the results shown here, it is very important to consider the
population distribution of this measurements, because they are widespread and probably assimetric.
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ocsffelations equations might provide a rapid, costless method that can be used in attempts to predict meat tenderness probability from
)

€ctive color measurements; more accurate results would be obtained when a larger number of animals could be analyzed.
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TABLE AND FIGURES
T’lble 1

Mean Shear Mean L value | Mean Hunter a | Mean Hunter b r r r

Force (Ib) value value value (WBS vs L) (WBSvsa) | (WBSvsb)
759+ 097 a|2564+390 a ]1391+328 a [908+153 a -0.49 -0.28 -0.45
808+ 103 2[2484+232 ab [1438+232 a |892+121 a -0.04 -0.46 -0,37
1167+ 158 b[2398+261 b [1228+271 a |765+130 b -0.48 -0.09 -0.33

* different letters within the same column indicate significative differences (p<0.05).
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