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Introduction

Effective methods of pork carcass evaluation are based on
the pork industry’s desire to improve productivity and product
quality. Carcass evaluationis essential in determining carcass
value differences at the market place. The pork producer
must be concerned about production of edible pork which is
acceptable by the consumer. In addition, this product must
be of acceptable quality for the meat processor.

Pork carcass evaluation systems that are used in swine
improvement programs and carcass contests should place
major emphasis on those traits that contribute most to the
economic value of the carcass. For this reason, major empha-
sis is usually given to those factors that are good indicators
of lean yield.

It is the purpose of this fact sheet to describe quantitative
and qualitative characteristics associated with pork carcass
desirability and to identify procedures that can be standard-
ized and applied to measure these characteristics throughout
the pork industry.

Predicting Lean Yield

Several methods are available for evaluation of the expected
lean yield in a pork carcass. The method selected will often
be dictated by the facilities and manpower that are available
for collecting the needed information. For example, the most
accurate method of lean determination is a complete physical
separation of the lean, fat and bone in the carcass. However,
the knife skill and labor required make this a highly impractical
method for most swine improvement programs.

On the other hand, one of the simplest techniques is the
application of the USDA Grades for Pork Carcasses, or a
modification thereof, which requires no cutting of the carcass
and in most instances can be done by trained personnel as
a totally visual appraisal. While the official USDA Grades for
Pork Carcasses are rarely used, modifications of the system
are used extensively by the packing industry for grade and
yield buying programs and carcass evaluation. Most swine
improvement programs, carcass contests, etc., require greater
accuracy than is possible with the USDA carcass grades.
Also the USDA carcass grades do not differentiate small
value differences.

Currently the most practical method of evaluating carcass
leanness appears to be through the use of a regression equa-
tion similar to that which has been used for several years to
establish beef yield grades. An explanation on how to use
this system follows:
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Estimating % Carcass Lean

1. Hot carcass weight, loin eye area (LEA) at the 10th rib, and
fat depth over the loin eye are accurately measured.

2. To estimate pounds of carcass muscle, use Table 1 to
determine the conversion value for each of the above
three traits.

3. Add the three conversion factors. The total equals the
estimated pounds of muscle (containing about 10% fat)
that a given carcass should yield. For example:

Carcass Wt. 164 (CV=29.30); LEA 6.4 (CV=37.50); 10th Rib
Fat 0.60 (CV=34.40) or
29.30 + 37.50 + 34.40 = 101.20 Ibs of muscle.

If Table 1 is not available or when the measures fall
outside the range shown in the table, the following equation
can be used:

Estimated Pounds of Lean = 2 + [Carcass Wt (Ibs) X .45]
+ [Loin Eye Area (in?) X 5.0]
— [Fat Depth, (in) X 11.0]

4. Determine % Lean
Predicted % Lean =
Estimated pounds of carcass lean
Hot Carcass Weight

X 100

Example:
164 Ib. Hot Carcass Weight
6.4 sq. inches Loin Rye Area
.6 inch Fat Depth
Lbs. of Muscle =2 + (164 X .45)
+ (6.4 x 5.0)
— (0.6 X 11)
=2+73.8+32-6.6

Lbs. of Muscle = 101.2
% Carcass Lean = 101.2
164 X 100

% Carcass Lean = 61.7%
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Table 1. Conversion Values for Determining Pounds of Carcass Muscle.

Conversion Values (CV) for Hot Carcass Weight (Skin on)

Pounds cv Pounds Ccv Pounds Ccv Pounds cv
140 18.40 155 = 2525 170 = 32.00 185 38.75
141 18.95 156 = 25.70 171 = 3245 186 39.20
142 19.40 157 = 26.15 172 32.90 187 39.65
143 19.85 158 = 26.60 173 = BB 188 40.10
144 20.30 159 = 27.05 174 = 33.80 189 40.55
145 20.75 160 = 27.50 175 = 34.25 190 41.00
146 21.20 161 = 27.95 176 = 3470 191 41.45
147 21.65 162 = 28.40 177 = 35.15 192 41.90
148 22.10 163 = 28.85 178 = 35.60 193 42.35
149 22.55 164 = 29.30 179 = 36.05 194 42.80
150 23.00 165 = 29.75 180 = 36.50 195 43.25
151 23.45 166 = 30.20 181 = 36.95 196 43.70
152 23.90 167 = 30.65 182 37.40 197 44.15
153 24.35 168 = 31.10 183 = 37.85 198 44.60
154 24.80 169 = 3155 184 = 38.30 199 45.05

Conversion Values (CV) for Loin Eye Area at the 10th Rib

LEA, in? Ccv LEA, in? cv LEA, in? Ccv LEA, in? cv
3.3 22.00 45 = 28.00 5.7 = 34.00 6.9 40.00
3.4 22.50 4.6 = 28.50 5.8 = 34.50 7.0 40.50
3.5 23.00 4.7 = 29.00 5.9 = 35.00 7.1 41.00
3.6 23.50 4.8 = 29.50 6.0 = 35.50 7.2 41.50
3.7 24.00 4.9 = 30.00 6.1 = 36.00 7.3 42.00
3.8 24.50 5.0 = 30.50 6.2 = 36.50 7.4 42.50
3.9 25.00 5.1 = 31.00 6.3 37.00 7.5 43.00
4.0 25.50 5.2 = 31.50 6.4 = 37.50 7.6 43.50
41 26.00 5.3 = 32.00 6.5 = 38.00 7.7 44.00
4.2 26.50 5.4 = 32.50 6.6 = 38.50 7.8 44.50
4.3 27.00 5.5 = 33.00 6.7 = 39.00 7.9 45.00
4.4 27.50 5.6 = 33.50 6.8 = 39.50 8.0 45.50

Conversion Values (CV) for Fat Depth at the 10th Rib and Including the Skin

Fat, in. cVv Fat, in. cVv Fat, in. Ccv Fat, in. cv
0.20 38.80 0.65 = 33.85 1.10 = 28.90 1.55 23.95
0.25 38.25 0.70 = 33.30 115 = 28.35 1.60 23.40
0.30 37.70 0.75 = 32.75 1.20 = 27.80 1.65 22.85
0.35 37.15 0.80 = 32.20 125 = 27.25 1.70 22.30
0.40 36.60 0.85 = 31.65 1.30 = 36.70 1.75 21.75
0.45 36.05 0.90 = 31.10 1.35 = 26.15 1.80 21.20
0.50 35.50 0.95 = 30.55 1.40 25.60 1.85 20.65
0.55 34.95 1.00 = 30.00 145 = 25.05 1.90 20.10
0.60 34.40 1.05 = 2945 1.50 = 2450 1.95 19.55
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Carcass Measurement Procedures

Hot Carcass Weight

Most pork processing plants have a scale located at the end
of the slaughter line just before the carcasses enter the cooler.
Carcass weight should be obtained at this point; however, if
thisis not possible, chilled carcass weight can be converted to
a hot weight basis by dividing by .985. For skinned carcasses
adjust to “skin on basis” by dividing the hot weight by .94 (skin
accounts for about 6% of hot carcass weight).

Carcass Weight Adjustment

All carcasses should be examined visually to deter-
mine
the extentto which inspectors may have trimmedthe carcasses
to remove bruises, abscesses, etc. Carcasses having
more than 3% (4.5 - 5.5 Ibs.) trim loss should not be con-
sidered for competition. When the loss is less than 3%, the
number of pounds should be estimated and added to hot
carcass weight.

Carcass Length

If carcasses are required to meet the standards of the “All
Breed Swine Certification Program” adopted by the National
Association of Swine Records, the carcass length should be
measured before the carcass is ribbed.

Carcass length is measured in a straight line from the
forward edge of the first rib to the forward edge of the aitch
bone (Figure 1.)

Figure 1. Measuring Carcass Length.

Carcass length has little or no relationship to lean yield
orcarcass merit; however, longerhogs are usually considered
to be more productive in the breeding herd and feedlot. There-
fore, a minimum length of carcass of 29.5 inches (adjusted to
220 pounds live weight) has been established for eligibility in
most carcass contests.

Average Backfat Thickness

When the “All Breed Swine Certification Standards” are
used, carcasses must average less than 1.5 inches of back-
fat thickness (adjusted to 220 Ibs. live wt.) to be eligible for
carcass placing.

This measure may be obtained either by averaging the
three measures of backfat opposite the first rib, last rib, and
last lumbar vertebra (Figure 2) or converting the known 10th
Rib Fat Depth measurement to Estimated Average Backfat
Thickness using the following table:

Known 10th Rib Estimated Average

Fat Depth Backfat Thickness
e ——————— 78
S 84
USSR 90
T e 96
B 1.02
D - 1.08

1.0 s 1.14
L 1.20
12 e 1.26
1 S 1.32
T oo 1.37
1D s 1.43
U 1.49
1 I 2 1.55
L U 1.61
1.9 1.67
2.0 1.73

For skinned carcasses, an addition should be made for the
skin thickness and any fat loss.

Ribbing the Hanging Carcass

This is accomplished by cutting near the junction of the
10th and 11th thoracic vertebrae with a ribbing saw. The cut
should be made perpendicular to the length of carcass just
below the 11th rib. After sawing through the vertebra, use
a knife to cut perpendicular across the long axis of rib eye.
(The rib eye area will be affected if this cut is made with the
curvature of the ribs). The cut can be extended only about 1.5
inches beyond the ventral edge of the loin eye (longissimus
muscle) without cutting into the belly (Figure 3).

Loin Eye Area (LEA)

Place a plastic grid over the loin eye and count the dots
or squares that fall within the boundaries of the longissimus
muscle. DO NOT INCLUDE THE SMALL MUSCLES SUR-
ROUNDING THE LONGISSIMUS. Convert to square inches
by dividing the number of dots or squares by the appropriate
conversion factor on the grid (Figure 4). When the “All Breed
Swine Certification Standards” are used, carcasses must



Figure 2c. Backfat Thickness: Last Lumbar Vertebra.

%
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Figure 2b. Backfat Thickness: Last Rib.

Figure 3. Ribbing the Hanging Carcass.
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Figure 4. Loin Eye Area (LEA).

have 4.5 square inches of loin eye (adjusted to 220 Ibs. live
weight) to be eligible.

Fat Depth

Using a backfat probe or other instrument graduated in
1/10inch increments, measure the fat depth including the skin
at the 3/4 point over the rib eye (Figure 5).

Divide the longest axis of the loin eye muscle into quarters.
Measure the fat depth at the 3/4 point from the outer edge of
the muscle to a point at the outer edge of and perpendicular
to the skin.

Qualitative Characteristics

Pork carcass quality is sometimes evaluated more pre-
ciselythanthe “acceptable - unacceptable” designationsin the
pork grade standards. Desirable fresh pork quality is defined
as a combination of physical traits providing for an edible
product that loses a minimum of constituents, is attractive
in appearance, and is appetizing, nutritious, and palatable
after cooking. The predictors of pork quality are muscle color,
muscle firmness of the loin eye and firmness of fat. The scor-
ing system for the two factors are as follows:

Score
Dark, very firm, very dry 5.0
Moderately dark, firm, dry 4.0
Uniformly grayish pink, moderately firm and dry 3.0
Pale, moderately soft, moderately watery 2.0
Extremely pale, soft, watery muscle 1.0

Pork muscle should be bright grayish pink to pinkish red.
It is recommended that carcasses having either of the two
extreme color scores be disqualified.

Figure 5. Measuring Fat Depth.

Alsoifthe loinis soft and watery and exhibits obvious fluid
accumulation on the surface, and has a coarse loose texture,
the carcass should be disqualified on “undesirable quality.”

Carcass Weight Per Day of Age

or Average Daily Gain on Test

When the date of birth of the animal can be reliably
established, carcass weight per day of age can be one of
the best evaluations of production efficiency for use in most
carcass contests. Reliability of birth date information can be
verified by ear tattooing young animals before two weeks of
age. When ages can only be estimated, carcass weight per
day of age should not be used in ranking carcasses. How-
ever, the best available information for date of birth may be
used in determining carcass weight per day of age but use
for information only.

Weight gain during a test feeding period could be used
in situations where the determination of accurate birth date is
not possible. Average daily gain on test would be particularly
useful in evaluating animals which have been fed out at a
central testing facility.

Combining gain data with an estimation of lean production
could give an indication of lean meat production per day.

Lean Meat Production
per Day of Age =
Pounds of Lean

Live Wt. X Weight per Day of Age
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Lean Meat Production
per Day on Test =

_Pounds of Lean x ayerage Daily Gain on Test
Live Wi.

Oklahoma Carcass Evaluation Programs

Oklahoma pork producers are encouraged to obtain
carcass evaluation of their market hogs. There are two annual
statewide carcass contests available to all Oklahoma pork
producers. One is the Golden Pork Chop Contest held at the
State Fair of Oklahoma in Oklahoma City. Another state con-
testis the Oklahoma National Barrow Show and Performance
Contest also held in Oklahoma City each year. There are also
a few county contests in Oklahoma. For more information on
these carcass contests, contact your OSU County Extension
Center.

Glossary of Carcass Evaluation Terms

Lean Cuts — The ham, loin, boston butt, and picnic make
up the lean cuts.

Lean Cut Yield— The combined weight of the lean cuts divided
by the carcass weight times 100 gives the lean cut yield
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of the carcass in percentage. The combined weights of
the lean cuts divided by the live weight times 100 gives
the lean cut yield in percent on the live hog basis.

Primal Cuts — The ham, loin, belly, boston butt, and picnic
make up the primal cuts.

Primal Cut Yield — On both the live hog and carcass basis
are figured in the same manner as the lean cut yield
above.

Percent Ham and Loin — This is a criteria for carcass
value comparisons. A combined ham and loin weight is
divided by one-half the carcass weight, is multiplied by
100, and indicates the percentage of ham and loin yield
of the carcass weight.

Loin Eye Area — Aterm commonly used to describe a cross
section of the loin or longissimus dorsi muscle. Only the
“loin-eye” area is traced on acetate paper and the area
is measured with the planimeter or grid and the results
listed in square inches.

Dressing Percent or Yield — These two terms are gener-
ally accepted as being synonymous. Dressing percent
is calculated by dividing the chilled carcass weight by
the live weight and multiplying by 100.



The Oklahoma Cooperative Extension Service
Bringing the University to You!

The Cooperative Extension Service is the largest,
most successful informal educational organization
in the world. It is a nationwide system funded and
guided by a partnership of federal, state, and local
governments that delivers information to help people
help themselves through the land-grant university
system.

Extension carries out programs in the broad catego-
ries of agriculture, natural resources and environment;
family and consumer sciences; 4-H and other youth;
and community resource development. Extension
staff members live and work among the people they
serve to help stimulate and educate Americans to
plan ahead and cope with their problems.

Some characteristics of the Cooperative Extension
system are:

e The federal, state, and local governments
cooperatively share in its financial support and
program direction.

e Itis administered by the land-grant university as
designated by the state legislature through an
Extension director.

e Extension programs are nonpolitical, objective,
and research-based information.

It provides practical, problem-oriented education
for people of all ages. It is designated to take
the knowledge of the university to those persons
who do not or cannot participate in the formal
classroom instruction of the university.

It utilizes research from university, government,
and other sources to help people make their own
decisions.

More than a million volunteers help multiply the
impact of the Extension professional staff.

It dispenses no funds to the public.

It is not a regulatory agency, but it does inform
people of regulations and of their options in meet-
ing them.

Local programs are developed and carried out in
full recognition of national problems and goals.

The Extension staff educates people through
personal contacts, meetings, demonstrations,
and the mass media.

Extension has the built-in flexibility to adjust its
programs and subject matterto meet new needs.
Activities shift from year to year as citizen groups
and Extension workers close to the problems
advise changes.

Oklahoma State University, in compliance with Title VI and VII of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education Amendments of 1972, Americans
with Disabilities Act of 1990, and other federal laws and regulations, does not discriminate on the basis of race, color, national origin, gender, age, religion, disability, or status as a veteran in
any of its policies, practices, or procedures. This includes but is not limited to admissions, employment, financial aid, and educational services.

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, Robert E. Whitson, Director of Cooperative Ex-

tension Service, Oklahoma State University, Stillwater, Oklahoma. This publication is printed and issued by Oklahoma State University as authorized by the Vice President, Dean, and Director
of the Division of Agricultural Sciences and Natural Resources and has been prepared and distributed at a cost of 42 cents per copy. 0704
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