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INTRODUCTION

The intrinsic colour of pork, i.e.
the pigment content, is an important
quality parameter to most consumers.
(Pigment content is equal to the sum
of myoglobin and remaining haemoglo-
bin contents.) "Pale" meat is in-
variably associated with poor eating
characteristics, irrespective of the
cause of the paleness. Meats with low
pigment contents, but with otherwise
normal technological and quality-
related properties, for example, are
often mistakenly identified with
meats with poor water holding capaci-
ty, i.e. PSE-meats.

Furthermore, in the production of
processed meats, large differences in
pigment content in the raw material
will result in products with an un-
desirable, non-uniform colour.

Natural differences in pigment con-
tent in the lean between muscles and
breeds exist, and the extensive use
of many breeds in Denmark has resul-
ted in wide pigment variations in
Danish fresh pork. This has emphasi-
sed and actualised the need for a
rapid method of assaying meat pigment
content; a method sufficiently rapid
to allow slaughter line sorting of
carcasses in "colour classes" would
alleviate problems of the kind men-
tioned above by directing the meat to
proper markets or productions.

We disclose here our initial work on
the development of such a rapid
system. The system is based on re-
flection of polychromatic visible
light, and it harnesses recent pro-
gress in both integrated optics and
mathematical modelling.
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RESULTS

A typical reflection spectrum origi-
nating from a freshly slaughtered
animal as obtained with the fibre
optic insertion probe described above
is shown in Figure 1. It is worth
noticing that the signal-to-noise
ratio is adequate with ms integration
times, indicating a substantial light
through-put in the optical fibres.
Apparently, longer fibre bundles may
be used without major problems.

Visible spectra as the one shown in
Figure 1 may be truncated into colour
coordinates such as Yxy (Commission
Internationale d'Eclairage, CI1E,
1931) or L* a* b* (CIE, 1976) values
(Frances & Clydesdale, 1975). This is
done, e.g., in the Canadian Colormet
portable spectrophotometer (Swatland,
1986; METRON, 1987). However, colour
coordinates do not give the best
measure of intrinsic colour, i.e.
pigment content, as they are influen-
ced by the structure and pH of the
meat.
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Reflection spectrum from longissimus dorsi muscle obtained with the
fibre optic insertion probe on the warm carcass.
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Figure 2: Scatter plot of predicted versus actual pigment concentratio”

biceps femoris muscles. The correlation coefficient is 0.96-

We have found that reflection spectra
and multivariate calibration combined
yield a more robust and interference
free measure of the intrinsic colour
of meat. A single algorithm may be
used to predict the pigment content
in the muscles studied with a high
degree of accuracy and precision
(correlation coefficients higher than
0.9). Even better predictions result
from treating the individual muscles
with dedicated algorithms. An example
is given in Figure 2, where predicted
and actual values are plotted for 32
biceps femoris muscles. The correla-
tion coefficient is in this case
0.96. We do not expect to be able to
improve such high correlations by
mathematical "fiddling", as random
errors originating from the reference
method are influencing the value.

A matter of concern to all optical
methods designed to predict colour or
pigment contents from point measure-
ments is marbling fat. With our
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