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Background

Myoglobin is the pigment responsible for meat color. Its content is intrinsic to the muscle. During storage, the processes of oxygenation and
oxidation of myoglobin influence color. Myoglobin exists under three chemical forms: desoxymyoglobin (reduced myoglobin).
oxymyoglobin (oxygenated myoglobin) and metmyoglobin (oxidized myoglobin).

For years, a lot of recommandations has been established to measure meat color (1-4). Many parameters for meat color follow-up were
published in scientific literature, but they only deal with beef meat (5-10). The majority of research works carried out on pork meat color
“b* coordinates (CIE 1976).

uses the L

Objectives
Developing a reliable method to check pork meat color and color changes due to oxidation, applicable to intact muscle as well comminuted

and salted pork , whatever the metabolic type of muscle.

Methods
Slices (S) and salted ground muscles (G) (1.6%NaCl) were prepared from four different metabolic types of muscle (11) : Infraspinatts

Supraspinatus(ISSS) as the whole, oxidative red meat, Triceps brachii lateralis (TBL) and Pectoralis profundus (PP), meats of intermedial®

type , Longissimus thoracis lumborumi (LD), white glycolytic meat. To obtain specifically one of the three defined chemical forms of
myoglobin, samples were processed as following :

= 100% Metmyoglobin (MMb) : Soak samples in potassium ferricyanide and store under oxygen permeable film at 2°C for 12 hours,
. 100% Desoxymyoglobin (DMb) : Place samples in vacuum package at 2°C for 12 hours,

= Oxymyoglobin (OMb) : Place samples under oxygen permeable film at 2°C for 12 hours.

Reflectance measurements were carried out with a portable spectrocolorimeter Minolta CM2002 (standard observer 10°, spcculur—inciudt‘d
data, illuminant type D65).

Results and discussions
Using a dendrogram, L*a
parameters failed to enable the discrimination between MMb, OMb and DMb samples. Likewise criteria used for beef discoloration h

#b* coordinates have been tested to discriminate the three chemical forms of myoglobin (figurel). Thos®
ave

failed to be applicable in pork. However two reflectance ratios Rj—474nm/Riso7am and Rj-sgonm/Ri-s25nm have shown valuable to discriminat®

MMb, DMb and OMb samples (figure2).

The use of a principal component analysis shows that the Ry —474nm/Rys97um ratio mirrors DMb while the Rj-sgonm/Ra-s25nm the stands for MM
(figure3).

In a muscle, the three chemical forms of myoglobin are represented and their sum is 100%, which means that the percentage of OM
calculated by using the following equation : %OMb = 100% — (%MMb +%DMb).

b is

Relative content of MMb, DMb and OMb can be calculated by using a graph (figure 4). Every vertex of the triangle represents exclusively

’ 2 . . i . N . . R
one of the three pigment chemical forms. To use this method for pork slices and salted ground muscles, whatever the metabolic type i

muscle, the means of their reflectance ratios have been compared (tablel). There are no significant differences between slices and saltet
ground muscles, for the same chemical form of pigment. Significant differences, over both reflectance ratios, are observed between DMP:
OMb, MMb slices and between DMb, OMb and MMb salted ground muscles. As a consequence those results enable the discrimin
between the three pigment chemical forms and point out that the method is suitable for slices and salted ground muscles. Selected values “"I_
aph vertex are slice values. For 100%MMb, R;-4740m/Rj=5070m is 0.80 and Rj_sgonm/Ry=s2snm is 1.20 and for 100%DMb, Rj-474m Raso7am *

ation

ar

1.19 and Rj-sg2nm/Ri=s5250m 15 0.96.

For a slice or salted ground muscle, reflectance measurements are carried out, thus reflectance ratios are calculated. By locating these€ to®
reflectance ratios on the graph Ry_sgonm/Ro=sasnm =/ (Ri—4740m/Ri=s070m)» relative contents of DMb, OMb and MMb respectively are obtainc®

on each triangle side.

Conclusions

This method allows the follow-up of the MMb formation rate at the pork surface. It is a rapid and non-destroying method. It can be used
g . a > > S . . ! % iceds

laboratory or in the production line. It was used successfully for different unpublished works to check the myoglobin oxidation on slice

| in

ground, salted ground, frozen and unfrozen pork muscles.
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Figure 1. Dendrogramm of samples with L Figure 2. Dendrogramm of samples with Ry_474n0/R3=507mm
Coordinates and R/ Y\_‘nm’R/. 525nm
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Figure 3. Principal Component Analysis of samples with Figure 4. Graph for determining relative content of three
R, 174nm/Ra=5970m aNd Rjy—sgonm/Ra=5250m chemical forms of myoglobin
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Table1. Means of reflectance ratios for slice and ground meat, any
“onfused muscles

, ReE IR L RoE R
| Slice 100% DMb 1.19 +0.09 * 0.96+0.02°
Slice 100% MMb 0.80 + 0.02 ¢ 1.20+0.03 ¢
Slice OMb 0.90+0.10° 0.91 +0.03 *
Ground meat 100% DMb 1.18 £0.01 ® 1.01+0.02°
(imund meat 100% MMb 0.78 £0.04 ¢ 1.282 +0.05 ©
Ground meat OMb 0.86+0.08 ° 0.96 +0.02

Dife 5 : 3 S i
)”"‘l't‘nl sunerscrints. within a column. stand for sienificant differences. P<0.01
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