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The measurement of

the internal reflectance of muscle/ meat is now a widely used technique 
and a number of monochromatic 
instruments have been available 
commercially for a number of years 
(Fortin and Raymond, 1987; 
Barton-Gade and Olsen, 1984; 
MacDougall, 1984). These 
monochromatic instruments, however, 
have little flexibility as they are 
restricted to a single wavelength.

A new instrument, the 
Colormet® meat probe, which was 
developed for fish grading by 
Instrumar Ltd., St. John's, 
Newfoundland, Canada, and modified 
by Swatland (1986) for measuring 
muscle/meat colour, permits the 
simultaneous measurement of the 
internal reflectance of muscle/meat 
at 31 wavelengths over the visible 
spectrum. This portable photodiode 
array spectrophotometer is now 
available commercially, but on a 
limited basis.

The objective of this study was 
to evaluate, under commercial 
abattoir conditions, the capability 
of the Colormet® meat probe to 
identify colour and structure 
defects in pork carcasses using the 
internal reflectance spectrum of 
the longissimus dorsi (LD) muscle. 
Two probing times, time at grading 
(60 min postmortem) and 24 h 
postmortem (PM), were selected as 
only these two times represent time 
at which the detection of the two 
quality defects in pork (colour and 
structure) is commercially feasible 
under Canadian abattoir conditions.
MATERIALS AND METHODS

All data used in this study 
were collected at a commercial 
abattoir (Table 1). Each carcass 
was probed on the left side at the 
last rib, 7 cm lateral to the 
exposed surface of the split 
carcass. The LD muscle was reached 
ventrally through the intercostal 
soft tissue to avoid any possible 
smearing of the recording window by 
the subcutaneous fat. Probing at 
60 min PM was done on the
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slaughterline and probing at 24 h 
PM in the cooler.

Table 1. Distribution of loins (LD 
muscle) according to 
colour or structurê

Standards (1984).

Meat colour of the LD muscle was measured with a Colormet® 
meat probe (instrumar Ltd., St. 
John's, Newfoundland, Canada). The 
probe was standardized by wrapping 
white teflon tape (Gore-Tex PTFE 
Tape, specification T-27730A) 
around the fibre-optic window. The 
data were transformed using a 
linear regression to estimate what 
the internal reflectance would have 
been if the Colormet® meat 
probe had been standardized on 
optical-quality barium sulfate 
(Swat land, 1988).

At 24 h PM, the boneless loins 
were assessed by two experienced 
evaluators using the Agriculture 
Canada Pork Quality standards 
(Agriculture Canada, 1984). A 
five-point descriptive scale was 
used to describe colour: 1 ) 
extremely pale, 2) pale, 3) normal, 
4 ) dark, and 5) extremely dark; and 
structure: 1 ) extremely soft and 
exudative, 2 ) soft and exudative, 
3) normal, 4) firm and dry, and 5) 
extremely firm and dry. Although 
water holding capacity is the 
characteristic of PSE pork which is 
of major commercial concern, the 
visual assessments of colour and/or 
structure are generally used for 
determining the severity of PSE 
pork under commercial abattoir 
conditions. Colour on itself is 
also an important physical property 
of pork.

All data were analyzed 
the Statistical Analysis 
(SAS Institute, Inc., 1985).
RESULTS

Since a very small nuro&ey exhi»,,
c l AScore Colour Structure

carcasses (n 
extremely dark

= 2 ) 
(score

1 62 77
extremely firm 
characteristics

and dry 
were

2 200 330 the course of this !
3 630 462 carcasses were delete
4 24 47 analyses (Table 1 ).
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meat probe represents a 
reflectance spectrum
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10 nm increments with a band [H
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fibre optic internal 
spectra were firstrelative to the subjective

study- /
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subjective structure assessmertf'
2, 3, anV

i f l d fFigures 1,
illustrate the average 
reflectance spectra at 60 ^
and 24 h PM for extremely g 1‘ 
pale, normal, and dark 1°^ }i 
muscle), and extremely

exud* (>exudative, soft and 
normal, and firm and dry l°a 
muscle), respectively.

At 60 min PM, only tbe
internal reflectance speĉ r̂  
loins exhibiting scores 1 »

1for colour and structure 
differentiated (t
P>0.01). The mean
reflectance spectrum o i  ̂, 
exhibiting score 4 could 
differentiated (P̂ 0.3) y
mean internal reflectance 0
exhibiting score 3. i

At 24 h PM, the diver9®̂ /,
r e f i  ,the mean internal 3 ' Jspectra between scores 1 »

for both colour and
characteristics were 
all wavelengths (t - sta 
P>0.001).

The relationships of ttie &
t
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7  a CoŜ arP conical tip mounted t̂inuous ring of randomized

fib
and in-going quartz

* lh
Qtti

res, makes it possible 
-^l(1 an internal reflectance 
the t °f muscle/meat directlyt>L%et®Carcass. In addition, the

U H meat probe, being a
W  capaK array spectrophotometer, 
H of simultaneously
It» j vej.e a reflectance spectrum of 

from 400 to 700 nm '"‘«U of 10 nm.
^Sê j

7 7 ^  °n the analysis of the 
\ N  wavelengths, the

5q reflectance spectra 
and at 690 nm were

identified as offering the most 
potential for the detection of 
quality defects in pork such as 
colour and structure. In this 
study, quality was defined in terms 
of subjectively assessed colour and 
structure. These two quality 
characteristics could be assessed 
from the internal reflectance 
spectrum to the same degree of 
accuracy particularly at 24 h PM.

At 60 min PM, despite a 
relatively low correlation (r 
-0.51, -0.52), the mean internal
reflectance spectra from loins (LD 
muscle) showing quality assessed as 
1 or 2 (extreme and slight) could 
be differentiated from loins 
showing normal and DFD (score 4) 
quality. At 24 h PM, it was 
possible to further differentiate 
loins exhibiting a normal score and 
score 4 (colour or structure).

The larger mean reflectance 
spectra and the larger correlation 
observed at 24 h PM illustrate very 
well the incomplete postmortem 
development of colour at 60 min 
PM. The additional differentiation 
of the mean internal reflectance 
spectra between quality scores 
(colour and structure) also 
illustrates the variation in the 
chromatic changes which take place 
over a 24 h period.

These data suggest that the 
Colormet® meat probe can be 
used to evaluate the effect of an 
experimental treatment (e.g., 
pre-slaughter management) on the 
colour and structure characteristic 
of the LD muscle particularly at 24 
h PM. In addition, these data also 
suggest that the Colormet® meat 
probe can be used in a commercial 
environment to monitor the quality 
of pork meat.
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% }■**§ 2 Correlation coefficients between 
reflectance of the loin (LD muscle) 
at 60 min and 24 h PM.

Vi ngth 60 min PM

quality 
at each

scores and internal 
wavelength and measured

24 h PM
Colour Structure Colour StructureÛO

Uo -0.45 -0.37 -0.45 -0.43
H q -0.46 -0.37 -0.48 -0.46
Ho -0.47 -0.37 -0.50 -0.47

f H q -0.48 -0.39 -0.50 -0.47
H q -0.50 -0.40 -0.55 -0.52
H q -0.51 -0.41 -0.59 -0.58
H0 -0.50 -0.42 -0.60 -0.60
H q -0.50 -0.42 -0.60 -0.61

o t . H q -0.50 -0.42 -0.61 -0.61
F H o -0.50 -0.42 -0.61 -0.62

Ho -0.51 -0.42 -0.62 -0.62
Ho -0.51 -0.42 -0.62 -0.62
Ho -0.51 -0.42 -0.62 -0.61
Ho -0.51 -0.42 -0.62 -0.61

\ a Ho -0.51 -0.42 -0.61 -0.59
Ho -0.51 -0.42 -0.62 -0.60

/ H q -0.52 -0.42 -0.63 -0.61
H q -0.52 CN•O1 -0.63 -0.62
H q -0.52. -0.42 -0.63 -0.62
Ho -0.52 -0.43 -0.63 -0.62

J Ho -0.52 -0.43 -0.63 -0.63
Ho -0.51 -0.43 -0.63 -0.63

i t H q -0.51 -0.43 -0.63 -0.63
Ho -0.51 -0.43 -0.63 -0.63
Ho -0.51 -0.43 -0.62 -0.63
H0 -0.51 -0.43 -0.63 -0.63
H q -0.51 -0.43 -0.63 -0.63
H q -0.51 -0.43 -0.62 -0.63
Ho -0.51 1 o • ►£> CO -0.63 -0.63
Ho -0.52 -0.43 -0.64 -0.64

-0.51 -0.43 -0.48 -0.48
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Figure 1. Mean internal reflectance 
spectra of carcasses 

exhibiting various colour scores 
(Agriculture Canada, 1984).
Colormet® meat probe measurements 
were made at 60 min PM.
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TkFigure 3. Mean internal refhe , 
spectra of J  xlexhibiting various structure ¡jjlj ̂  

(Agriculture Canada, 1Colormet® meat probe meaSü ^
were made at 60 min PM. ^
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Figure 2. Mean internal reflectance 
spectra of carcasses 

exhibiting various colour scores 
(Agriculture Canada, 1984).
Colormet® meat probe measurements 
were made at 24 h PM.
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Figure 4.
exhibiting various struc

mea5

spectra of V'T 9

(Agriculture Canada, ^
Colormet meat probe 
were made at 24 h PM.
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