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Market hogs shown at county and state fairs and
other youth shows across the U.S. are food animals.
The endpoint value of that food animal is primarily
based upon its carcass merit. The merit of a pork
carcass is based upon three variables: animal or
carcass weight, quality of lean, and quantity of lean.

Most packers want pork carcasses that range
from 170 to 225 pounds from pigs weighing
approximately 230 to 300 pounds. Carcasses that
weigh less than 170 pounds are less profitable for
most packers due to the greater production costs per
carcass weight. Carcasses over 225 pounds are more
apt to generate retail cuts larger than what most
consumers would prefer. Carcasses outside this
weight range customarily receive a discounted price
(NPPC 2000).

The rate at which muscle converts to meat during
the establishment of rigor mortis has the most
substantial influence on the consumer acceptability
and further processing value of pork products
(Kaufman et al. 1993). Unfortunately, reliable
methods to evaluate muscle quality in the live animal
are not available.

Slaughtering animals to evaluate lean quality,
actual fat thickness, and loineye area from chilled

carcasses are certainly the preferred method to assess
carcass merit. However, if carcass data are not
available, ultrasound evaluation of the live animal is
an excellent method that can be used to predict fat
thickness and loineye area (Moeller 2002).

What is the technician doing in Figure 1?

The technician is using ultrasound to assess how
much external fat and muscle this market hog has by
using a real-time ultrasound machine. The image is
described as real-time because the ultrasound image
is updated at high rates of speed, creating an image
similar to a movie. Real-time machines (Figure 2)
can be very accurate when used by properly trained
technicians (Moeller 2002).

What does the image look like?
An example image is shown in Figure 2.
What is the technician measuring?

The technician is using the machine to measure
the area of the loineye (A) and how much fat is
deposited over the loineye (B) (Figure 3).

Where is the technician measuring?
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Figure 1.

Figure 2. Real-time ultrasound machine, probe and
accessories. Picture courtesy of National Pork Producers
Council (NPPC) (2000).

Figure 3. Example real-time ultrasound image of the
loineye (A) and overlying backfat (B). Picture courtesy of
NPPC (2000).

The ultrasound technician will find the last rib
(A) and the elbow pocket (B) at approximately the
5th rib and will probe halfway between the locations
and look at the image to ensure he is in the correct
anatomical location (C) (Figure 4).

Figure 4. The locations represented are the last rib (A),
elbow pocket, approximately the 5th rib (B), and the proper
location to place the probe, the 10th/11th rib location (C).

After the technician gets the image at the proper
location, what does he do?

If the technician has collected a high-quality

image, he will use the computer to trace the loineye
(A) and fat thickness 3/4 of the distance from the

middle of the pig (B) (Figure5).

Figure 5. Real-time ultrasound image with loineye area (A)
and backfat depth measured at 3/4 the distance from the
middle of the pig (B) at the 10th/11th rib location. Picture
courtesy of NPPC (2000).

Why is the technician measuring at that location?

That location has been found to be the best single
location to predict the percentage of fat-free lean
from the whole pig or carcass (Busk 1986).

How accurate are the ultrasound estimates to the
actual carcass measurement?

Moeller and Christian (1998) reported the
average difference in fat thickness and loineye area
between the ultrasound measurement and the carcass
measurement to be 0.11 in and 0.51 in?, respectively.
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Generally, ultrasound estimates will tend to error
toward the middle. Specifically, Moeller and
Christian (1998) reported ultrasound measurements
slightly overestimated (0.02 in) fat thickness on lean
pigs (< 0.95 in backfat) and underestimated (0.04 to
0.12 in) fat thickness on fatter pigs (> 0.95 in
backfat). The ultrasound measurements
overestimated loineye area by 0.36 in® when pigs had
a small loineye (< 5.0 inz) and underestimated
loineye area by 0.35 in2 for pigs with an actual
loineye area > 6.0 in’.

Can marbling within the loineye be evaluated
using ultrasound?

Yes, marbling (or intramuscular fat) can be
predicted rather accurately. The ultrasound image
(Figure 6) looks different because the probe is placed
parallel to the spine along the loin muscle from the
10th to 13th rib, rather than perpendicular to the spine
as when scanning for fat thickness and loineye area.
The area within the box (A) is interpreted by a
computer program to predict the percentage of
intramuscular fat (Figure 6).
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Figure 6. Example real-time ultrasound image of a
longitudinal loin scan (10th—13th rib) to estimate marbling
(or intramuscular fat) within the loin. The area within the
box (A) is interpreted by the computer to estimate the
percentage of intramuscular fat. Photo modified from
Newcom et al. (2002).

Why do ultrasound technicians at youth livestock
shows not evaluate marbling of market hogs?

Currently, very few processors use marbling as a
variable in price discovery for pork, but marbling is
used for most all price discovery systems with beef.

How well do ultrasound images of fat thickness
and loineye area replicate the actual carcass?

You can see for yourself with Figures 7 and 8.
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Figure 7. Ribbing the pork carcass between the 10th and
11th rib. Picture courtesy of NPPC (2000).

Figure 8. Measuring 10th rib loineye area (A) and fat
thickness (B). Picture courtesy of NPPC (2000).

What is the value in determining 10th rib loineye
area and fat thickness?

These values can be used with an estimated
carcass weight in a prediction equation to make an
estimate of what percentage of fat-free lean a market
hog should generate (Table 1; NPPC 2000).

What does percentage of fat-free lean predict?

The equation predicts exactly what it states, the
carcass' weight comprised of fat-free pork. As fat
thickness increases, percent lean decreases; as loineye
area increases, percent lean increases; and as carcass
weight increases, percent lean decreases. A shortcut
approximation of the full prediction equation using
live weight is shown in Table 2. Note—only the
equation in Table 1 should be used to determine
placing for ultrasound contests.

Is percentage of fat-free lean the same as a U.S.
grade?

No. U.S. grade of live market hogs or carcasses
is evaluated by evaluating last rib fat thickness at the
midline of the animal or carcass (Figure 9) and a
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subjective muscle score (Figure 10). U.S. grades
range from 1 to 4 and predict the percentage of
closely trimmed ham, loin, Boston-butt, and picnic
shoulder (USDA 1985). U.S. grade is calculated by
[(4 x last rib fat thickness) — subjective muscle
score].

Figure 9. Measuring last rib midline fat thickness. Picture
courtesy of the American Meat Science Association
(AMSA) (2001).

USDA CARCASS MUSCLE SCORES

W

Thick Average Thin
3.0 25 2.0 15 1.0

Five carcasses illustrate the three degrees of muscling

Figure 10. Subjective evaluation of USDA muscling score.
Picture courtesy of AMSA (2001).

The percentage of fat-free lean equation is more
accurate at distinguishing differences in meat yield
than the U.S. grade equation. This is especially true
within the range of U.S. #1 market hogs (AMSA
2001).

Can last rib fat thickness be evaluated using
ultrasound?

Yes, very accurately.

What is the percentage of fat-free lean
calculation used for?

Almost all market hogs are sold on a carcass
merit system using carcass weight and some estimate
of percent fat-free lean.

So is the heaviest-weight, leanest, and
heaviest-muscled carcass always the best?

Heavy-weight, lean, and heavily-muscled
carcasses are certainly preferred over light-weight,
fat, and light-muscled carcasses, but that doesn't
mean that pigs with carcass merit extremes are best.

As discussed previously, carcasses can be both
too heavy and too light. Pigs that are exceptionally
heavy muscled will generate retail cuts larger than
what most consumers would prefer. Also, these very
heavy muscled pigs are generally more prone to
stress and lean quality problems (Oksbjerg et al.
2000; Lonergan et al. 2001). A carcass with less than
0.40 inches of 10th rib fat thickness is likely to
produce a belly too thin for quality bacon production
(Cannon et al. 1995; Person et al. 2005).

Unfortunately, a larger percentage of exhibited
youth pigs exhibit carcass merit extremes compared
with commercial market hogs.

Conclusion

Ideally, carcass merit would be assessed from
actual carcasses. Ultrasound evaluation of market
hogs is an excellent method to accurately assess
differences in fat thickness and loineye area when
carcass data cannot be collected.
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Equation for pounds of fat-free lean Example Calculation
-0.534 -0.534
+ 0.833 x Gender (Barrow = 1, Gilt =2)| Barrow 0.833 = 1 (Barrow) =+ 0.833
- 16.498 x 10™ rib fat thickness, in. 0.70 in 16.498 < 0.70 = - 11.549
+ 5425 x 10t rib loineye area, in? 7.30 in? 5.425 < 7.30=+39.603
+ 0.291xlive wt., Ibs. 277 lbs. 0.291 < 277 =+ 80.607

Total pounds of fat-free lean

108.96

To estimate carcass weight, multiply live weight by 0.74

(277 < 0.74)= 204 98

To convert to a percentage, divide total pounds of fat-free lean by

estimated carcass weight and multiply by 100

(108.96/204.98) < 100 = 53.16%

Table 1. Predicting percentage of fat-free lean using real-time ultrasound.

Base values

Adjustments

Example

Percentage fat-free lean 52

10™ rib fat thickness 0.80
10t rib loineye area 6.00
Live weight 250

+/- 1.0 % for every -/+ 0.10 in
+/- 1.0 % for every +/- 0.50in>  8.0in> =+ 4.0%
+/- 0.2 % for every -/+ 10 1b

52 %
1.0in=-2.0%

2701b = - 0.4%

Shortcut approximation of percentage of fat-free lean using live weight

=53.6%

Table 2. Shortcut approximation of fat-free lean using live weight.
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