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The calculation of percent of MbO and
MetMb also requires values for 0% and
100% Mb0O and MetMb, respectively.

Reflectance values without the cal-
culation of K/S-values, for example
R630-R580 (Van den Oord and Wesdorp,
1971; Claus et al., 1984; Unruh et
al., 1986; Renerre and Labas, 1987),
R630/R525 (Claus et al., 1984) as
well as Hunter a-value, hue (a/b)
and chroma (a2 + b2)]/é (Ledward et
al., 1986) and CIE L*, a*, b* values
(Unruh et al., 1986) have been used
to study colour changes on meat.

If MbO or MetMb could be predicted by
any other colour parameter directly
measured by the instrument, there
would be no need for time consuming
calculations of K/S-values. Sometimes
it is not necessary to know the real
quantities of the different forms of
myoglobin. It could be enough to use
a colour parameter correlated to the
quantities of the myoglobin forms. A
prerequisite is that the relationship
is linear. Of course, this colour
parameter would not give values of
universal validity, because the
results would depend on the instru-
ment and the measuring conditions
used. Still, it could be useful in
many experiments, for example, to
compare the colour stability between
different samples within the same
study, if one is aware of its
limitations.

Ledward et al., (1986) found linear
relationships between the accumula-
tion of MetMb and Hunter a-value, hue
and chroma respectively. However, the
conclusion was that it would be
difficult to predict the MetMb
content from these colour parameters
as the relationships differed among
the groups studied, fresh/aged and
electrically stimulated/nonstimulated
meat.

The objective of this study was to
evaluate whether Mb0O and MetMb could
be predicted by any other colour
parameter. The colour of beef was
measured on a Hunterlab Color Quest




instrument during a long-duration
storage. The results of the measure-
ments were given in percent reflec-
tance as well as in the CIELAB
values. The relationships between the
colour parameters R630/R580,
R630-R580, R630/R525, a*, b*, b*/a%*,
C* and K/S610 / KS525 (MbO) and
K/S572 /K/S525 (MetMb), respectively,
were evaluated.

MATERIALS AND METHODS

Beef longissimus dorsi (LD) and psoas
major (PM) were aged in vacuum at 4°C
for 0,1,2,3,5,8,15 weeks and in 100%
carbon dioxide at 2°C for 0,2,5,8,11,
15,31 weeks. The meat was analysed
for blooming and colour stability at
each period of storage. The reflec-
tance was measured immediately after
cutting and every five minutes for
one hour in order to follow the
colour changes when Mb converted to
MbO, i.e. blooming. The meat was also
stored in air at 4°C for five days
and the reflectance was measured once
a day in order to follow the oxida-
tion of myoglobin to MetMb.

The meat was cut into 2 cm thick
slices, placed in a petri dish and
covered with an oxygen permeable
film. The reflectance was measured on
a Hunterlab Color Quest instrument
(specular excluded, 10° standard
observer, CIELAB (1976) colour scale,
illuminant D65 and 25 mm measuring
aperture). K/S610 / K/S525 was cal-
culated as a measure of MbO and
K/S572 / K/S525 as a measure of
MetMb. The following colour para-
meters were used: R630/R580,
R630-R580, R630/R525, a*, b*, b*/a*,
and C*= (a*2 + b*2)1/2_ A11 the
values were calculated from the same
reflectance measurement.

Regression analysis was used for
statistical evaluation of the rela-
tionships between the different
colour parameters and MbO and MetMb,
respectively.
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differences between the study of
Ledward et al., (1986) and the
present one could be that this study
involves many more observations and
extends over a wider range of MetMb,
0% to 100% as opposed to 0% to 50%.
Linear relationships can more easily
be found in a more limited range of
MetMb.

The relationships between MbO or
MetMb and some colour parameter
ought to be linear if myoglobin
changes are to be able to be
predicted by this colour parameter,
without using any equation to
calculate the myoglobin quantity.
The results show that all relation-
ships during blooming were linear.
However, only a* versus MetMb was




linear during oxidation. The a*-value
may thus be used to predict either
MbO during blooming or MetMb during
oxidation, that is when only two of
the three myoglobin forms change. In
many cases, all of the three forms
of myoglobin are involved when the
colour of meat changes. For example,
newly slaughtered meat or DFD-meat
with a high pH does not bloom
completely. Consequently, there is a
change in Mb as well as in MbO and
MetMb during oxidation, and the
a*-value would not be of use.

The change in the a*-value was
different during blooming and oxida-
tion. The a*-value increased during
blooming and decreased during oxida-
tion. The reason for this is that
the colour changes from purple to
red during blooming and from red to
brown during oxidation and that the
a*-value describes the change in
redness. Thus, a decrease in the
a*-value could mean either a deoxy-
genation of MbO to Mb or an oxida-
tion to MetMb. This means that the
a*-value only describes the change
in the red colour, not how the myo-
globin changes, when all the three
myoglobin forms are involved.

CONCLUSIONS

The a*-value may be used to predict
the myoglobin changes, either during
blooming or during oxidation to
MetMb. The prerequisite for these
relationships is that only two of
the three myoglobin forms change
during the measurements.
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Diagram 4. Relationships between ax
and K/S610 / K/S525 during blooming
(n= 150) and oxidation (n= 600) .
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Diagram 5. Relationships between b*
and K/S610 / K/S525 during blooming
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Diagram 8. Relationships between
R630/R580 and K/S572 / K/S525 during
oxidation (n= 600).
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Diagram 9. Relationships between
R630-R580 and K/S572 / K/S525 during
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