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would be those from which source differences had been eliminated. These are
presented in Tables 2 and 3 for commercial steers, commercial heifers and

Lethbridge bulls.

The pH readings almost invariably dropped during the first

2/, hrs post mortem whether the second measurement was taken in the trapezius
cervicales or the longissimms dorsi. Thus the correlations between initial

pH value (O hrs) and pH change to 24 hrs were high and positive. However, the
correlations between the absolute values for initial and 24 or 48 hr pH were
generally small and unimportant, indicating that the variance observed in one
reading accounted for less than 10% of the variance in a subsequent reading.
The only exceptions were the correlations between the 24 and 48 hr pH readings
of the longissimus dorsi for bulls (.82) and heifers (0.46). There were sex
differences in the sign of statistically significant (P € 0.01) correlations
but, because of the low coefficients of determination involved (i.e. r2 values)

these sex differences would appear to be of limited importance (Table 2).

Correlations of the subjective and objective color scores with
the pH readings indicated that miscle which retained a relatively high pH in
the 1. dorsi at 24 and/or 48 hrs tended to be dark in color. This was
particularly evident with the bull carcasses (Table 2). Correlations between
color scores and pH change of the longissimus dorsi from 24 to 48 hrs were
essentially zero. The subjective and objective color scores were more highly

correlated for bulls (.70) than for steers (.22) and heifers (.38).

(Tables 2 and 3 near here)
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Initial tenderness (shear value) of the riband loin sections
of the longissimus dorsi were not predictable from either of the two pH readings
taken on the trapezius cervicales and only for bulls were the pH readings on
the longissimus dorsi itself meaningfully correlated with tenderness. For this
sub-class, high pH readings at 24 or 48 hrs were associated with low shear
values (Table 3). However, none of the pH readings or changes in pH were
useful in predicting the magnitude of change in tenderness which occurred

during the aging periods.

The sex differences in association between pH and shear values
were also evident in the correlations between meat color and shear values.
These were moderately high and negative for bulls but of little real consequence
for steers and heifers. However, the reversal of sign for the steer
correlations (i.e. + 0.33 and + 0.29 respectively for the rib and short loin
sections of the longissimus dorsi) suggests that color brightness for this
sex requires a different interpretation than for bulls. Meat color was not

indicative of percentage change in tenderness during aging of the carcass.

DISCUSSION

Carcasses of bulls, steers and heifers were quite similar in
frequency distribution, range and mean value for pH of the trapezius
cervicales at O hrs (within 30 minutes of slaughter). None of the 574

carcasses had a pH less than 6.2 and 93% were in the pH range of 6.7 to 7.3.

° However, bulls differed singularly from steers and heifers in their frequency
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distribution for 24 hr pH of the longissims dorsi (Figure 1). Their pH
values ranged from 5.3 to 7.0 with 49.2% in excess of 6.0 whereas none of the

steers and only 8% of the heifers had a pH greater than 6.0.
(Figure 1 near here)

The consequences of this sex difference in terms of color
brightness and tenderness are illustrated in Figure 2. Over the pH range
shared in common by the three sexes (i.e. below 6.0) there was no evidence of
correlation between 24 hr pH and either color or tenderness. However,
definite trends were established as pH increased above 6.0. Thus bulls, which
had this pH range almost exclusively to themselves, produced the only
significant correlations of the pH reading with color and tenderness of the

longissimus dorsi.

(Figure 2 near here)

Bulls from Lethbridge, exposed to approximately 7 hours of
stress during transport to slaughter, differed markedly in post-mortem pH
change from steers exposed to the same stress and from the Lacombe bulls which
were in transport less than one hour (Table 1). These observations would
suggest that knowledge of both sex and pre-slaughter treatment might be useful
in predicting post mortem pH, meat color and tenderness. However, it is
clear that individual bulls may differ widely in their physiological response

to stress (Figure 1) and, for this reason, a prediction procedure based on sex .
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Further, dark cutting beef is considered undesirable by the meat trade and its
potential for superior tenderness is unlikely to modify this view. It is also
possible that beef exhibiting extreme tenderness will not in fact meet with

high consumer acceptance.
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Table 2. Correlations among pH readings, post
longissimus dorsi for bulls, steers and heifers.

(144)

-mortem changes in pH and color of

pH of
pH t. cervicales 1. dorsi Color of 1. dorsi
O hr 24 hr 24 hr

pH t. cervicales: subjective objective

O hr Bulls el 23
Steers iy -.01
Heifers 12 chD

24 hr Bulls -.02 <05 e,
Steers -.10 .08 Nis"
Heifers -.09 -.28 =14

pH 1. dorsi:

24 hr Bulls .18 ol 1L o 75
Steers i, -,07 74 % i1
Heifers -.14 .29 48 .09

48 hr Bulls .28 .09 .82 .65 iz
Steers -o 26 526 s02 —.03 .31
Heifers -.01 -.29 A6 .70 24

pH change from O hr for t. cervicales to:

24 hr t. cerv. Bulls .79 5 L7 .08
Steers g .04 -.08
Heifers .83 925 43

24 hr 1. dorsi Bulls 235 —-.R2 -.55 -.60
Steers .83 -.06 -o 14 —o 07
Heifers .79 =22k i .26

Absolute magnitude of correlations required for significance

Bulls
Steers
Heifers

P < 005

0.20
0.20

P € 0.01

0.19
0.25
0.25
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Table 3. Correlations of pH readings and muscle color ratings with estimates
of tenderness (shear force) for bulls, steers and heifers.

pH of t. cervicales pH of 1. dorsi Color of 1. dorsi

1 2 3 4

0 hr 24 hr 24 hr 48 hr  subjective objective

Shear force, rib section of 1. dorsi at 24 hrs

Bulls -.23 -.09 -.71 -.68 -.61 -.56

Steers .06 -.05 -.08 -.09 -.02 .33

Heifers .08 .06 -.08 -.20 -.26 .06
Shear force, short loin section of 1. dorsi at 48 hrs

Bulls -.15 -.11 -4 -.74 -.55 -.55

Steers -.02 -.16 10 L0 ol 29

Heifers -.01 sl -.08 -.25 -.28 .07
% Change in shear force for rib section 24 to 72 hrs

Bulls .00 -.02 -.17 -.18 -.08 ~-.10

Steers o2 -.12 s 22 .07 Sl .26

Heifers % -.14 -.12 -.12 .01 .09
% Change in shear force for short loin section 48 hrs to 13 days

Bulls -.08 -.06 -e22 -.28 -.27 ~-24

Steers -.08 +18 -.01 .03 -.08 i

Heifers w14 .00 -.09 -.24 -.13 -.09

Absolute magnitude of correlations required for significance:

P < 0,05 P 700
Bulls 015 0.19
Steers 0.20 025
Heifers 0.20 025
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FIGURE 1! Frequenoy distribution of pH at 0 hrs (trapesius
cervicales) and 24 hrs ( dorsi) for  bulls,
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FIGURE 3: Soatter diagrams of relationships between pH

of longissimus dorsi at 24 hrs post mortem

and color brightn and shear valu (buills only)
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