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INTRODUCTION

l%etinAn €Xamination of the published proceedings of past EMMRW and ICoMST
ﬂmdamgs reveals that a review paper on biochemistry, post-mortem change or
bro., tal science is invariably included. These papers range in format from
Tat rand extensive reviews of the literature to quite specific analysis of
Cmm.buzérrowly defined problem areas. We have the pleasure, this year, of
Ocmmred?ng our thoughts and have decided to examine the evolution of what has
%rﬂu » this will allow us to define the current status and, in turn, set

the challenges to be met.
Qm“wrthe Post-mortem period is critical because it is then that muscle is
rn°l‘tem €d to meat. It is well known from very early work that the post-
ﬂa831 Changes influence, to some extent, properties of the meat. Many of the
Mbcescal Papers in meat science have described the metabolic and physical
bays Ses which occur. These works have been so important in forming the
of 052 what we know now as Meat Science that we almost automatically think

“Mortem biochemistry as Meat Science.
the ree emphasize that two other important areas are now also recognized--
ert‘mortem phase and the processing phase. Knowledge about post-mor?em

that les remains the central and important issue. But, we must appreciate
Dhmes € pre-mortem phase influences the post-mortem properties, and

Sing can be designed to utilize to best advantage those properties.
The In the first case--the pre-mortem phase--there are two considerations.
On ISt is that the handling of the live animal itself has a major influence
PSEp: Meat produced from it. Genetics is important, as illustrated by the
Comp ?b¥em in pigs. Likewise, genetics and management techniques determine
Yhat *ltion of the meat. And now, genuine concern is being expressed about
teﬂ1§ Anges may be affected in the meat by applying to the animal modern
Seoon . 1U€s of biotechnology and regulation of growth controlling factors. The
Pregy. ©Onsideration is the control which can be exerted influencing immediate
Q%m~a?ghter stress to the animal, stunning and slaughter techniques, chilling

lons and use of techniques such as electrical stimulation.
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o . : £ ling with
Jective jg to comment on the status and future of research dealing

* : : s 2

EO“Fmortem muscle. We believe such research is not only easily justifiabl

s:tals° critically required as the meat industry faces new challenges - oehd
emmlng PriMarily from consumer perceptions about quality and safety o :

STATUS e

Upo this section, we will analyze several areas of research which imp
ﬂanour knowledge base about properties of post-mortem muscle.

IVE aNTMAL
Prmn_lt Was established nearly 30 years ago'(Briékey, 1964) t?azhzh:n§221.
Eve €M was jndeed a consequence of the physxolog1?al status o rffs ey
Imr: though the problem was manifested as a conqltlon ?f'the meat dur %he
an'em Change, it originated because of a genetic COndlth? present in M
A Present, there must be renewed interest regarding the role o e
a;z; ghimal ip determining quality of the meat. There is a greazhdzil of
epay SXperimentation on testing var?ous agents to promote grow SR
hwoltition nutrients more into protein tha? fat; also, §omi §01e2der A
@mwtve in actually manipulating the genetics of the‘anlma ;v O.Ork g2
Proce Patterns(see Campion et al 1989 for ?ecgnt r?v1ew). T 1; W i
Prog, Sding at an extremely rapid pace, and it is evident that the m ks ciy

need must be subjected to experimentation to assure that properties
*en altered in an unexpected way. As animal production practices are

alt : .
aired the consumer will demand to know if the properties of the meat are
ged,

In

alte As 3 Means to illustrate how changes in the animal may result 12
mosrations of the meat produced, we will use th? tquey as a?‘exami TN
&@anicki €t al, 1988, 1989). By means of quantltatlv?,‘geneLlc selic tﬂe
Pn;t Progress has been made in improving the feed efficiency as we1 ?Sal
Sumo Onate mass of muscle produced in the modern tu?key. Morpho gglc
ra@alof 8 number of different muscles from bir?s ?f dlffer?anagisfiEErs
Var{ ®d the Presence of degenerative characteristics. Individua

p greatly in size and muscle fiber nuclei were often shrunken and
YknOt.

Negy *¢.  Hyaline degeneration, infiltration by mononuclear cells and =
OrIOtic ibers were observed. Attempts at fiber typing revealed often a mo
qmeess Uniform reaction for various histochemical tests. Motor end plates

.- -dre

Mrds d normal. These degenerative changes were more frequent in Fhe gliszen
the 4 It is important to note that there was no apparent correlation 93¢
the €8enerative symptoms observed and the gross morphology of thi mz§§n
N@ssuality of the meat. It was suggested that because of the selec ;
eve Ure ang resulting improvement in muscle growth'and mass therﬁ wa
(hgenOPed an ischemia of the muscle. While as mentloned'above, the ik 35 e
eaﬂ_erative changes had no gross affect on thé muscle, it may be taindeed
wwurryarni“g sign that changes in the properties of the muscle are
n
PROTEOLYgi s
l%rte It is well accepted that some naFural tenderization occu¥s ds;igﬁepgzgé
dﬁwnm 38ing of muscle. This is undoubtedly the'result of action e
ﬂqs ent Proteinase system known to be present in mus?le. Tend?rlgifferent
nlusclsystem occurs to different extent in different an%malﬁ and in ki
dm@re?- In order to understand how the system works it will ?e nec dda? o
Nay bmlne how it is controlled and regulated. Once the @echanlsm 1§ein
f°ﬂm fontrolled. This is an active area of research wltb efforz Cond%tions
ang al on determining the extent of tenderization 9nder dlfferen_ A by
=vion locating the enzymes (primarily u-calpain and m-calpain
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. inhibitor (calpastatin) so that the mechanism of action can be
rmined. For detailed information see Goll et al, 1990 and Ouali et &

1,

A < . . . t o
The proteins, especially the contractile proteins, are often th0Ugh,ty
il " } : ity

t valuable part of the muscle. They are present in large quant.or

i

they are responsible for the primary function of muscle which is contract he
(9 )

and they are the functional component in nufacture of processed méats-h nisn

= - . Y 3 4 a
numerous proteins were isolated, identified, characterized and their mec ¢ 0
of action (i.e. contraction) was worked out in detail. An enormous amoun

early work resulted in information which we genereally accept for graﬂted

o
ecent progress in immunohistochemistry has allowed specific
localizations which in turn have aided in the solving of more ractically £ 2
related problems. For example, Ringkob et al (1988) have reported on usé
monoclonal antibody to titin which when used on 3-hour post-mortem muscle
showed 2 bands, but when used on 48-hour. post-mortem muscle showed 4 bands
They interpreted the results as meaning that the shape of the titin might
been altered during post-mortem time or alternatively a proteolysis had

urred.

S ave
T

Another important property of the muscle proteins is their ability *°
(see for example Yasui et al, 1982: Foegeding, 1988) when heated:
interest in refined fish muscle protein, known as surimi (Lanier,
and its strong gelling properties has probably stimulated renewed
nterest in learning more about gell

i 3 ling properties of muscle proteins.
MORPHOLOGY r
Morphology is included in these comments about biochemistry becaus® T
played an important role in biochemical studies of muscle. Now, & nee
echnique is emerging which promises to allow better interpretation of S8
ohistochemical localizations. Confocal scanning optical microscopy
) can be used non-invasively tc obtain optical sections in biologi?a
specimens. The views are free from out-of-focus blur and the data obtain®

: ¢ i . X : ave
can be processed into three dimensional images. Velinov et al (1990) ha le
demonstrated that CSOM can be used on meat products to determine fat g 2

distribution within the protein matrix undisturbed by sectioning and al?on
determine if bacteria actually exist within the depth of the thick sectl®
COLOR

The color of fresh meat is the major factor consumers use in maki?g
purchase decisions--it is, therefore, a critical characteristic of qu811CY‘
Color depends upon the ratio of the two pigments oxymyoglobin (red) an
metmyoglobin (brown), and numerous factors influence which pigment
predominates. Metmyoglobin is the oxidized form; the two strategies for
maintaining a good color are to prevent oxidation or reverse it if it has
occurred. Two recent works have provided a possibility for each strategy'

Faustman et al (1988) studied a partially purified metmyoglobin vebw
reductase prepared from bovine cardiac muscle. The preparation was actl PE

s 3 i > e
required either partially purified cytochrome bs or potassium ferrocyani gl
reaction mediators. Further work will be required to determine if the 8

could actually be used in a meat system to reduce oxidized pigment. hi?
Probably a better alternative is to prevent oxidation of pigment:
may actually be accomplished by vitamin E supplementation of animals. tﬂm

. 5 a
Faustman et al (1989) used Holstein animals and reported that supplement
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