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A fully functional grading or classification system must allow trading in catcasses
and meat to be conducted without the buyer needing to inspect the product
personally. To achieve this, the system must accurately indicate the quantity of
meat, the intrinsic quality of the meat, and any aspects of appearance which
would influence retail acceptability. An objective system is proposed which could
be applied to carcasses of all genera and would allow all the necessary information
for confident remote trading. The grading information would indicate the actual
weight of lean meat in the carcass together with the important indicators of
appropriate retail outlet (size, age, fat thickness and absence of defects). Other
information on the label would indicate postslaughter treatments likely to influence
the palatability of the meat.

Pour 6tre vraiment fonctionnel, un systdme de classement ou de classification
doit permettre la mise au commerce de carcasses et de viande sans qu'il soit
n6cessaire ir I'acheteur d'inspecter la marchandise. Pout cela, le systdme doit
sp6cifier exactement la quantit6 de viande offerte et ses qualit6s intrinsdques ainsi
que toute particularit6 susceptible d'influer sur son acceptabilit6 au niveau du
d6tail. L'auteur propose un systbme objectif applicable aux carcasses de toutes
les espbces de b6tail et fournissant toute I'information voulue pour les transactions
ir distance. L'information relative au classement sp6cifie le poids r6el du maigre
dans la carcasse ainsi que certains indices importants pour le march6 du d6tail
(taille, age,6paisseur du gras de couverture, absence de d6fauts). L'6tiquette
indiquerait en outre les traitements post abattage susceptibles d'influer sur 1a

valeur sustative de la viande.
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Grading is the separating of a commodity
into lots, each lot having a relatively high
degree of uniformity in certain character-
istics associated with market preferences
and value (McCoy 1979). The function of
grading is to facilitate trade in that com-
modity. Grading manufactured products is
a simple matter of descriptive labelling;
all products bearing a particular label being
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identical (Wood screw; Threadfast; Flat
head; Robertson socket; Zinc chromate
plated steel; 6 x l"). However, with pri-
mary products such as meat carcasses, the
grader faces an infinite variety of descrip-
tions. His job then must be to group the
carcasses in a way which will reflect market
preferences and direct the carcass into the
appropriate sectors of the meat industry
(supermarket trade. restaurants. institu-
tions, further processing, etc.). The prob-
lem, however, is further complicated by
the fact that the carcass will be traded
several times between producer and con-
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4 cANADIAN .rouRNAL

sumer and the same characteristics are not
equally important at each transaction.

It is essential to the system that the
traits which are evaluated during grading
reflect the interest of the people who want
to trade in the product, and that the eval-
uation itself is totally consistent and re-
peatable.

Au ideal carcass-grading system would
result in an identical grade on a given
carcass regardless of who graded it or
where or when it was graded. The grade
description should then become part of a

label which would include such informa-
tion as genus and carcass weight. An ad-
equate label would allow the carcass to be
traded in a fully competitive manner with
no further information. and without the
buyer needing to examine the carcass per-
sonally.

THE CURRENT SITUATION
It would not be useful or possible to re-
view all of the formal and informal sys-
tems of carcass grading and classifying
that exist in the world's meat markets.
However, these systems share a number
of aims and use a variety of methods to
achieve them; these are worthy of review.

Yield Grading
A carcass consists mainly of (a) bones,
tendons and ligaments, which can be con-
sidered inedible; (b) muscle, which is the
major edible portion; and (c) fat, which
complements muscle during cooking and
eating. The ideal carcass, therefore, con-
tains a minimum of bone, a maximum of
muscle and an optimum amount of fat
(Berg and Butterfield 1976). This does not
necessarily coincide with the ideal com-
position of a live animal. Most carcass
appraisal systems include an estimation of
the proportion (cutability or yield) of sale-
able meat in the carcass (i.e. muscle olus
the desired amount ol fat). Traditionilly.
this has been achieved by assessing con-
formation (muscle thickness) and finish
(the amount of fat on the carcass).

"';;;';:,'; 
have been emproyed to

estimate these two: the least desirable
(though probably not the least accurate
(Kempster et al. 1976) being visual ap-
praisal. Visual appraisal is undesirable in
a grading system simply because, being
subjective, it cannot be proved by meas-
urement. This will inevitably lead to oc-
casional disagreements with the grader
which may, in time, erode buyers' and
sellers' confidence in both the grader and
the system.

The most commonly used objective
method of estimating fatness consists of
measuring the fat depth at some defined
point on the carcass. When the carcass is
routinely cut, fat is normally measured
directly on the cut surface (e.g. over the
longissimus muscle at the quartering po-
sition in beef; along the chine in pork
carcasses in countries where they are split
longitudinally). When the carcass is not
cut, fat depth can be measured by probes
of various kinds, but inaccurate location
of the probing site is a possible source of
error. The best site for fat depth meas-
urement has been the subject of consid-
erable research (Fredeen and Bowman
1968; Kempster et al. 1976; Fahey et al.
l9'l'7; Evans and Kempster 1979:'
Thompson and Atkins 1980). The problem
has not been resolved.

A more innovative approach to carcass
fatness estimation is the use of specific
gravity or density measurements (Jones et
al. 1918), though the incorporation of these
methods into packing plant procedures for
grading purposes has not been attempted,
and is unlikely to be practical. Direct
measurement of total carcass fatness by
a non-destructive technique would be pref-
erable to any method involving prediction
of fatness from other measurements. No
such direct method of measuring the quan-
tity of fat iu a carcass is currently known.

Objective estimates of conformation are
usually limited to measuring muscle cross-
sectional areas and occasionally the use
of photographic standards (e.9. Agricul-
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tural Research Council 1965). The former
are poorly related to cutability and the
latter suffer from the difficulty of differ-
entiating muscularity from fatness. Yeates
(1965) proposed the use of the carcass
weight to length ratio ('fleshing index')
as a measure of carcass thickness. The
assumption was that if fat could be esti-
mated and discounted the remaining thick-
ness would be an index of muscling. The
system made no allowance for variations
in the muscle:bone ratio. A system known
as Electronic Meat Measuring Equipment
(EMME) attempts to make a direct meas-
urement of the total muscle content of a
package of meat. It has not yet been
adapted to carcass grading.

In practice, the most variable carcass
tissue is fat, so that, with present tech-
nology, its estimation is considerably more
important than estimating the other tissues.
Only if accurate and practical methods are
devised to estimate fatness will it be ad-
vantageous to estimate the muscle:bone
ratio. Kempster and Harrington (1980) have
indicated that 'fat corrected' conformation
is of value in commercial carcass classi-
fication. Of course, if muscle could be
estimated directly, the estimation of fat
and bone would be unnecessary.

The use of any simple measurement to
predict the total amount of some tissue in
the carcass will inevitably lack robustness.
Most predictors are accurate within a de-
fined breed, sex and weight range and will
become less accurate outside the particular
range for which they were established. For
this reason the use of predictors must, in
the long run, be replaced by methods which
can directly measure the content of each
tissue in the carcass. It will then be pos-
sible to use a single system of yield grad-
ing for carcasses of all genera. Approaches
like density for fatness and EMME for
muscle are steps in the direction of pan-
generic grading. Acceptable commercial
methods of tissue measurement will need
to be extremely rapid (preferably instan-
taneous) and inexpensive to operate.

Although it has been common in the
past to seek carcasses with greater pro-
portions of muscle in the expensive cuts
it is now accepted that, at least within
species, the distribution of muscle around
the carcass is relatively constant (Berg and
Butterfield 1976). Grading systems should,
therefore, concern themselves only with
establishing the amount of muscle in the
carcass, not where it is. Bone also appears
to be predictably distributed within a car-
cass (Jones et aI. 1978; Richmond et al.
1979). The factors affecting distribution
of fat, however, are not clearly understood
even within a breed (Johnson et al. 1972;
Berg et al. 1979; Kempster and Evans
1979; Jones et al. 1980a,b,c; Jones et al:
1 98 1).

Quality Grading
Quality grading is designed to categorize
the appearance and eating quality of the
product. Although appearance is not an
accurate guide to eating quality (Wood-
hams and Trower 1965; Price l97 l) an
abnormal appearance will reduce the likeli-
hood of sale, particularly in a supermarket
situation. It cannot, therefore, be dis-
missed as unimportant. One important de-
terminant of appearance is preslaughter
stress which can increase the incidence of
pale, soft, exudative and dry, firm, dark
meat. The characteristic texture and ap-
pearance associated with these conditions
are often not fully developed at the time
of grading; improved, objective techniques
are therefore needed to identify the oc-
currence of these conditions, particularly
in borderline cases.

Although some determinants of eating
quality (genus, anatomical location, phys-
iological age) are intrinsic to a particular
piece of meat, much of the variation in
eating quality is caused by extrinsic, post-
slaughter factors (suspension technique,
ageing time and conditions, storage. prep-
aration and cooking). It is not surprising,
therefore, that poor relationships are gen-
erally found between characteristics which
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can be identified by the grader and final
eating quality. Indeed, with continued ad-
vancement in meat technology the useful-
ness of meat quality grading based on in-
trinsic factors becomes questionable.

The following quality indicators are
commonly considered by graders in the
various systems in operation today.
PHvstor-ocrcAr- AGE. The age of the an-
imal from which the carcass was derived
affects the eating quality of the meat
(Jeremiah 1978). In general, tenderness
decreases (Pearson 1966) and flavor inten-
sifies (Park and Thomas 1973) as the an-
imal matures. These relationships are,
however, by no means precise. Since
chronological age is not reliably available
to the grader, physiological age must be
used. It is not known whether physiolog-
ical age is any more or less reliable for
this purpose than chronological age.

Physiological age can be assessed from
the dental record (especially in sheep, cat-
tle and horses), the degree of ossification
of certain cartilages, the appearance of
certain bones or from combinations of the
three. The first method is more precise
than the other two and is therefore con-
sidered preferable in carcass grading sys-
tems (Graham and Price 1980; Price and
Graham 1980). It is commonly used for
this purpose in Europe, Africa and
Australia.
Colon. Color of muscle and fat per se,

within very wide ranges, has little influ-
ence on the palatability of meat (Pearson
1966; Breidenstein et al. 1968). Neverthe-
less, it is an important quality criterion
because consumers have a perception of
a normal range of color in the meat they
buy. They will resist colors or shades out-
side this range, particularly in fresh meat.

Where color is assessed for grading pur-
poses it is usually done subjectively, with
the intention of identifying off-colors. The
criteria vary depending upon the type of
carcass being appraised, e.g. an acceptable
color for pork may be unacceptable for
veal (too red) and for beef (too pale).

Objective methods of measuring color ex-
ist, ranging from sophisticated color-me-
ters to color standards in the form of tiles
or high-quality photographs. When muscle
is cut, the color of the cut surface grad-
ually changes from the purplish-red color
of myoglobin to the brighter red color of
oxymyoglobin. Care must, therefore, be
taken to ensure that the meat has had
ample time to 'brighten' before its color
is assessed by a grader. The rate of this
change may be affected by genus (Lawrie
t91 4).
TexruRE. Texture of muscle is normally
taken to mean the size of the fasiculae
(muscle bundles) or grain of the meat
(Lawrie 1974). ,There is little direct rela-
tionship between this and eating quality.
However, coarse texture (large-sized bun-
dles) can indicate an older animal, which
would normally be tougher (Jeremiah
1978). In animals of similar age, however,
coarser texture may simply indicate larger
muscle fibers which would suggest greater
tenderness (Yeates 1965; Lawrie 1974).
Texture of muscle is. therefore. at best,
an unreliable guide to eating quality.

Texture of fat refers to its external ap-
pearance, especially in beef carcasses. A
smooth, waxy sheen is preferred to a rough,
pebbly surface. In North America the prac-
tice of 'shrouding' carcasses ensures a

smooth fat surface and may also help to
whiten the fat by removing surface blood
(Yeates 1965). There is no evidence that
the surface appearance of the fat is related
to palatability.
FtnuuEss. Consumers discriminate
against meat with soft fat. Carbon chain
length, the degree of saturation and carcass
temperature all affect the hardness of car-
cass fats (McDonald et al. 1969). The
chemistry of depot fat in ruminants is not
greatly affected by diet, or other environ-
mental factors, but it can be in monogas-
tric animals. Soft or oily fats appear to
be more susceptible to spoilage, such as

oxidative rancidity, than hard fats, (Yeates
1965). The hardness of carcass fat also
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has an important influence on the per-
ceived firmness of muscle. Following the
resolution of rigor mortis, the presence
and physical condition of the depot fats

- subcutaneous, intermuscular and intra-
muscular the main determinants of
muscle firmness since they form a frame-
work from which the relatively pliable lean
portion derives its support.

Another factor affecting the firmness of
lean is the change in pH during postmor-
tem glycolysis. Abnormally high ultimate
pH often results in particularly firm (though
dark and dry) muscle, while low pH can
lead to soft and exudative muscle. Both
these conditions have been studied exten-
sively (Hedrick 1965; Buchter 1975; Price
and Tennessen 1981). There is marked
consumer resistance to meat showing any
of these characteristics.
Mnrnrrrvc. Marbling is the presence of
visible fat within the muscle. As little as
57o of ether extract in the fresh sample
can be observed as'slight' marbling,
l0-l5Vo is considered 'abundant'
(Breidenstein et al. 1968; Parrish et al.
1973). Its presence can be related to jui-
ciness and flavour, though the correlations
are small; it is almost unrelated to meat
tenderness in all genera (Blumer 1963;
Crouse et al. 1978; Jeremiah 1978). How-
ever, marbling is closely correlated to
overall fatness, and since fatter carcasses
have slower chilling rates this may help
to reduce the cold shortening phenomenon,
which is thought to contribute to toughness
(Marsh 1977). This may explain the com-
mon notion that marbling is a guide to
tenderness. Although it is generally felt
that some minimum level of fatness (per-
haps coinciding approximately with the
level at which marbling becomes visible)
is necessary to maintain palatability, ex-
perimental evidence for this appears to be
lacking (Wood et al. 1981). Marbling alone
is, therefore, unlikely to be a useful in-
dicator of eating quality, and appears to
contribute no more information than could
be obtained from an overall measure of

CARCASS GRADING ,7

carcass fatness. The complete absence of
marbling is, however, considered a defect
in terms of appearance and should be noted
by the grader if it occurs.

Postmortem Factors Affecting Meat
Quality
The factors discussed in Quality Grading,
with the exception of preslaughter stress
and physiological age, account for only
a small proportion of the total variation
in meat palatability. A far greater propor-
tion of this variation is accounted for by
the treatments applied to the carcass
between slaughter and eating. The con-
version of muscle to meat is a complex
biochemical process manifested by the
phenomenon of rigor mortis. This conver-
sion process, and the quality of the re-
sultant meat, can be affected by the bio-
chemical conditions of the muscle at
slaughter, the tension placed on the muscle
during rigor and the speed of the conver-
sion. These influences have been reviewed
by Jeremiah (1978).

Following the resolution of rigor mortis,
biochemical changes continue to occur in
the meat leading to a time-related improve-
ment in tendemess known as ageing or
conditioning. The rate of improvement is
strongly influenced by the temperature of
the carcass during ageing; e.g. meat held
for 2 days at 38"C or I day at 43'C has
been found to be more tender than similar
meat held for 14 days at 2'C (Lawrie
191 4).

A number of postslaughter innovations
to improve tenderness have been de-
scribed. Most depend upon either stimu-
Iating the rate of postmortem glycolysis
or mechanically restricting the interdigi-
tation of actin and myosin filaments (see
reviews by Marsh 19'75, 1971; Dutson et
al. 197'7; Parrish 1977; Stouffer 19'71). ln
addition to these techniques, and others,
which are applied to the whole carcass
during the storage period, a number of
tenderizing procedures can be applied to
individual cuts of meat during preparation
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prior to cooking. These include the use of casses of all genera. Naturally, the actual

tenderizing enzymes and mechanical ten- grade criteria could vary from genus to
derizers such as needle and blade insertion, genus. Accurate carcass grading on the

pounding and, in the extreme, chopping basis of the following traits would be suf-

and grinding. Flavor enhancers and a num- ficient to allow full trading on the basis

ber of other processes can also be used of description only.
to alter radically the eating quality of a

particular cut of meat. Genus
Cooking procedures themselves will fur-

ther affect the eating quality (Leander et
al. 1917). The application of moist heat
enhances the hydrolysis of the connective
tissue collagen to gelatin, improving ten-
derness. Conversely, any form of heat
tends to toughen the muscle fibers by den-
aturing muscle proteins. The rate and du-
ration of cooking as well as the final tem-
perature will, therefore, affect the ultimate
eating quality of the meat. Finally, the
way in which the meat is served (e.g.
thick or thin sliced) the food served with
it and the environment in which it is served
will all influence palatability.

TOWARDS A PERFECT SYSTEM
It seems clear from the foregoing discus-
sion that, with the exception of physio-
logical age, parameters which can be
assessed by the grader are of minor im-
portance as determinants of ultimate eating
quality, though some appearance factors
which he can identify may be of great
importance in determining the most ap-
propriate market for the meat. Of over-
whelming importance to eating quality will
be the postslaughter treatment of the car-
cass and the preparation, cooking and serv-
ing of the meat. To facilitate trade, there-
fore, information is required on all these
aspects. The information which is both
measurable and useful should be recorded
at the time of grading and the date of
slaughter and subsequent treatment of the
carcass should become a matter of labell-
ing regulations.

The basic criteria for both yield and
quality grading are not genus dependent.
It should, therefore, be possible to devise
a single grading system applicable to car-

Although the genus is an important part
of the carcass description, it is probably
unnecessary to further subdivide this (i.e.
into beef and veal, mutton and lamb etc.)
since the other criteria in the classification
(age, size) will do so automatically.

Carcass Muscle Content
In the ultimate carcass-grading system,
carcass muscle content should be quanti-
fied. This measure would then completely
replace current yield grading systems. The
method adopted should be rapid (several

hundreds of carcasses per hour), objective,
and involve direct measurement of the

amount of muscle, not predictions of it.
No such technology exists at present' Trade

among producers, packers and the meat

industry should then be conducted ou the

basis of muscle weight alone, the price
per unit of muscle being modified by the

other grading criteria in accordance with
supply and demand.

In addition to absolute quantity, the meat
industry has traditionally prized muscle
thickness (conformation), claiming, with-
out scientific support, that lightly muscled
carcasses are of inferior quality, not merely
in terms of cutability, but also in terms

of palatability. In recent years, with in-
creased emphasis on heavy muscling and

light fat covering, carcasses from 'double
muscled' auimals, of all species, are also

becoming more common. These, too, meet

some resistance in the market place. Al-
though there is little scientific evidence to
justify it, it would be possible to build
a measure of 'couformation' (carcass mus-

cle:bone ratio) into the grading system to
accomodate this notion. In its most highly
developed form this would involve scan-

C
an

. J
. A

ni
m

. S
ci

. D
ow

nl
oa

de
d 

fr
om

 p
ub

s.
ai

c.
ca

 b
y 

U
ni

ve
rs

ity
 o

f 
A

lb
er

ta
 o

n 
10

/1
6/

15
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



Class

PRICE 
- 

MEAT CARCASS GRADING

Table 1. Examples of carcass size criteria

Beef Pork Sheep

I
II
III
IV

<100 kg
100-225
226-325
236-425
>425 kg

<15 kg
15-50
5r-90
91-150

>150 kg

<15 kg
1 5-35
36-50
50- 100

>100 kg

ning the carcass to find total bone content
similarly to finding total muscle content.
From the ratio of these two, and in con-
sultation with the meat industry, an ac-
ceptable range of muscle: bone ratio within
each genus and size group would be es-
tablished. Carcasses falling outside this
range would be designated lightly or heav-
ily muscled. Carcasses within the accept-
able range would pass without comment.

Carcass Size
The carcass weight should continue to be
recorded as at present, and be used to
place the carcass in a size class. Each
genus should have defined weight ranges
for each of about five size classes (see
Table 1). The carcass weight would have
no function other than placing the carcass
in its size class, and hence would not be
a part of the specifying label.

Physiological Age
Physiological age should be determined by
genus-specific fully objective methods,
preferably placing as much emphasis on
dentition as possible (Price and Graham
1980). The youngest age class (corre-
sponding to suckling pig and white veal)
would be designated Class I and would
have to be determined largely on skeletal
characters (soft, red bones) since all ani-
mals in this class would have their milk

teeth. About five age classes would prob-
ably be sufficient to group carcasses, within
each genus, fairly accurately in terms of
intrinsic meat quality (see Table 2).

Carcass Fatness
With carcass muscle content known, it
would be unnecessary to measure carcass
fatness for the purpose of calculating cut-
ability. However, for telephone trading
pu{poses it is probable that buyers would
still need an indication of fatness, partic-
ularly subcutaneous fat, since it is nec-
essary to trim overfat carcasses (at a cost),
and some cuts are considered unattractive
by consumers unless they have a certain
minimum fat cover. About five fat thick-
ness classes would probably be sufficient
in each genus (see Table 3).

Sex
For trading purposes six sex classes are
normally recognized: young females, olC
females, young neutered males, old neu-
tered males, young males and old males.
Old neutered males are generally not dif-
ferentiated from old females. The defini-
tions of lyoung' and 'old' vary with place
and genus. With the exception of swine,
the young neutered male is considered
'standard' and the price paid for other sex/
age types are normally discounted. The
basis for discounting young females is

Class

Table 2. Examples of physiological age criteria

Beef Pork Sheep

I
II
III
IV

Soft red bones
0 incisors
1-4 incisors
5-8 incisors
Epiphyses fused

Soft red bones
0 incisors

?

?
,|

Soft red bones
0 incisors
1-2 incisors
3-4 incisors
5-8 incisors
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Table 3. Examples of carcass fatness criteria

Class Beef Pork SheeP

I
II
III
IV

<1 mm
l-f
6- 10

11-20
>20 mm

(5 mm
6- 15

16-30
3 1-50

>50 mm

(1 mm
1-5
6- 10

1 1-15
>15 mm

their lower cutability and smaller size at

the same fatness. Since both of these fac-
tors would be accounted for elsewhere in
a perfect grading system, it would be un-
necessary in such a system for the grader
to identy young females per se.

The basis for discounting young males
(including cryptorchids) is historic preju-
dice based on a supposed poorer meat
quality, insufficient fatness, darker col-
oured meat and coarse texture. It has been
amply demonstrated by research (Rhodes

1969: Field 1971; Price 1971; Hawrysh et

al. 1980) that differences in palatability
between meat from young males and from
young castrates are small enough to be

negligible. The other objections to young
male carcasses (fatness, color and texture)
would be accounted for in other parts of
a perfect system. It would therefore, be

unnecessary for the grader to identify young

male carcasses per se.

Carcasses from older males are currently
distinguished from those of older non-males
because it is felt that they may have dif-
ferences in texture and flavor making their
meat suitable only for certain manufac-
tured meat products such as sausages.
Although the validity of this claim is not
clear, in the absence of evidence to the
contrary the grading system should con-
tinue to identify carcasses from mature
males in order to direct them to their best
niche in the meat system. These carcasses

should simply be identified by an appro-
priate specifying symbol.

Specifying Symbols
The combination of physiological age and

postgrading treatment of the carcass and

meat will largely determine eating quality.

However, a number of factors, which come
under the general description of appear-

ance, currently affect the marketability of
carcasses and meat. These factors (color,
texture, firmness) should only be recorded
when they fall outside the range of normal
acceptability. Smith (1980) referred to this
type of grading as dichotomous. Thus,
although there is a range of fat color which
is acceptable, the position within this range

that a particular carcass occupies need not
be recorded. If the description falls outside
this range, however, that fact should be

specified by an appropriate symbol. The

factors and cut-off points should be mod-
ified from time to time, to accomodate

changes in taste and to progressively elim-
inate unfounded prejudice.

Summarizing the foregoing discussion
leads to the conclusion that the future of
meat carcass grading lies in developing an

objectively based classification system' The

first thing to be identified by the classifier
being the genus followed bY:

carcass size class, based on weight and
genus;
the weight of lean meat in the carcass;
carcass fatness class, based on fat thick-
ness and genus;
physiological age class based on skeletal
and dental characteristics; and

a set of symbols specifying any abnor-

malities which might iufluence the most

appropriate market channel for the car-

cass or meat.
Further information about the meat in-

cluding recommended handling and cook-
ing methods, should be the subject of la-
belling regulations, ensuring accurate
statements of the anatomical location of
the cut, the date of slaughter and all post-
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slaughter treatments applied to the carcass.
In practice, standard postslaughter treat-
ments would be defined from time to time,
and the label would only need to indicate
deviations from this standard. The labell-
ing information would be of the greatest
benefit to consumers, ensuring repeatabil-
ity of eating quality, while the grading
information would be of the greatest ben-
efit to people in the marketing chain from
the producer to the retailer.

THE RESEARCH NEEDS
Before implementing the classification and
labelling system outlined in the previous
section a number of gaps in our present
knowledge need to be closed.

Carcass Tissue Content
Innovative research is required to identify
and test non-destructive methods of
cheaply, quickly, safely and accurately
measuring the quantity of each of the three
tissues, bone, muscle and fat in a carcass.
Simple measurements of carcass parame-
ters, and their translation through predic-
tion equations to give tissue content. are
unlikely to prove sufficiently robust to
serve the long-term interests of the meat
industry. The ultimate method should be
equally accurate on carcasses of any size
or species and should work on the prin-
ciple of simply detecting and measuring
the amount of each tissue in the carcass.
Because such techniques would also be
useful in live animals and have profound
implications to both veterinary and human
medicine, a massive research effort to this
end would be fully justified. It is possible
that techniques already in use in the basic
sciences could be adapted to this function.
Concurrent research on all three tissues is
justified, though ultimately the accurate
measurement of one or two may be suf-
ficient for yield-grading purposes.

Physiological Age and Eating Quality
It is widely accepted that meat from older
animals can be distinguished from that of

younger animals of the same species. Re-
search is needed to identify, in each spe-
cies, the relationships between physiolog-
ical age and meat quality, and to define
the factors which control them. On the
basis of this research, objective definitions
of age classes which can reasonably be
expected to differ in intrinsic meat quality
can be defined for each species.

Appearance and Eating Quality
Research should continue to be conducted
to investigate the relationships between
aspects of appearance such as marbling,
color and texture, and the palatability of
the meat in the carcass. On the basis of
this research the grading system can be
progressively modified to increase or de-
crease the emphasis on appearance factors.
The search for accurate, objective methods
for the grader to assess eating quality from
appearance should continue, though pres-
ent knowledge gives little hope of success.
Only factors which can be measured should
be considered.

Sexual Status and Eating Quality
With improved technology, particularly in
terms of yield grading, the only reason for
recording sexual status of a carcass would
be if it affected eating quality. The rela-
tionships between sex and eating quality
should therefore continue to be investi-
gated especially in older animals.

Carcass Fat Distribution
Within each genus, the amounts of bone
and muscle in the carcass are sufficient
to indicate their distribution. The factors
affecting the distribution of fat are not so
clearly known or understood. Continued
research is required to identify the factors
which influence the distribution of carcass
fat both within and between depots in all
species.

Carcass grading affects people at all
stages in the marketing chain. A great deal
of meat marketing is shrouded in mystique
and folklore, often giving credence to fac-

C
an

. J
. A

ni
m

. S
ci

. D
ow

nl
oa

de
d 

fr
om

 p
ub

s.
ai

c.
ca

 b
y 

U
ni

ve
rs

ity
 o

f 
A

lb
er

ta
 o

n 
10

/1
6/

15
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



t2 CANADIAN JOURNAL OF ANIMAL SCIENCE

tors which are irrelevant. Grading systems
need not be slaves to mysticism, but the
system described in this paper could allow
the survival of any aspect of carcass de-
scription if sufficient people in the system
wanted it, provided it could be measured,
or unerringly identified.
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