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Beef carcasses are derived from bovine animals approximately 
9 months of age or older. Bovine carcasses from animals 1 to 
3 months of age are classed as veal. Bovine carcasses from 
4 to 8 months of age are classed as calf. This folder will deal 
only with beef carcasses. The carcass (and the animal which 
yielded the carcass) must be inspected and passed for whole
someness by the USDA to be officially graded by the Food 
Safety and Quality Service (FS & OS) of the USDA. 

USDA grading is voluntary. A packer may request some car
casses to be graded, but not others. The packer must pay the 
USDA an hourly fee when the services of the grader are 
requested. 

There are two types of grades: quality grades and yield grades. 
The quality grades are Prime, Choice, Select, Standard, Com
mercial, Utility, Cutter, and Canner. The yield grades are 1, 2, 
3, 4, and 5. When a carcass is quality graded, it must also be 
yield graded and vice versa. 

QUALITY GRADING 

Quality grading groups carcasses into expected palatability 
levels of the cooked product. Genetics, processing, storage, 
and cookery also influence flavor, juiciness, and tenderness. 

The first step in determining the quality grade is to establish 
the maturity of the carcass. The maturity groups, from young
est to oldest, are A, B, C, D, and E. By placing a carcass in a 
specific maturity group, the grader is attempting to predict 
the chronological age as follows: 

Maturity group 

A 
B 
C 
D 
E 

Approximate age 

9 to 30 months 
30 to 42 months 
42 to 72 months 
72 to 96 months 
Over 96 months 

The maturity of the carcass is determined by evaluating the 
size, shape, and ossification of the bones and cartilages, espe· 
cially the split chine bones ("back-bones"), and the color and 
texture of the lean. In the split chine bones, ossification 

very abundant abundant moderately abundant slightly abundant 

Figure 1. Illustrations of the lower limits of 
certain degrees of typical marbling referred 
to in the official United States Standards 
for Grades of Carcass Beef 

changes occur at an earlier stage of maturity in the posterior 
portion of the vertebral column known as sacral vertebrae 
(adjacent to the pelvic cavity) and at progressively later stages 
of maturity in the lumbar vertebrae (vertebrae in the loin area 
which have no ribs attached) and finally the thoracic vertebrae 
(vertebrae with ribs attached). The cartilages attached to the 
thoracic vertebrae at the posterior end of the forequarter are 
known as "buttons" and are especially useful in evaluating 
maturity. The size and shape of the rib bones are also con· 
sidered in evaluating maturity. 

The color and texture of lean also undergo changes as the 
animal matures. In very young animals, the lean is very fine 
in texture and light, grayish red in color. In progressively more 
mature carcasses, the texture becomes coarser and the color 
becomes darker. However, it is very difficult to determine if 
dark colored lean is due to advancing maturity or if it is due 
to dark-cutting beef. 

In evaluating maturity, more emphasis is placed on the bones 
and cartilages than on the color and texture of lean. The final 
maturity grouping can not be more than one full maturity 
group different than from that indicated by its bones and 
carti I ages. 

Although not all inclusive (refer to official standards for com· 
plete maturity classifications by grade), the following guide· 
lines can be used to establish maturity: 

Maturity Buttons 

A· No ossification 
A No ossification 
A+ Some evidence of ossification 

B-

B 

B+ 

C 
D 
E 

( 1-10 percent) 
Partially ossified 

( 1 0-1 5 percent) 
Partially ossified 

( 15-20 percent) 
Partially ossified 

(20-25 percent) 
Moderately ossified 
Outline plainly visible 
Completely ossified 

Sacral vertebrae 

Distinct separation 
Partially fused 
Completely fused 

Completely fused 

Completely fused 

Completely fused 

Completely fused 
Completely fused 
Completely fused 

moderate modest small 

The second step is to establish the degree of marbling. Mar· 
bling is the visible flecks of fat observed in the cut surface of 
the longissimus muscle (ribeye) at the 12-13th rib juncture. 
Marbling is evaluated in degrees as follows, in order of descend· 
ing quantity: very abundant, abundant, moderately abundant, 
slightly abundant, moderate, modest, small, slight, traces, 
practically devoid, and devoid. Figure 1 illustrates examples 
of nine of these marbling degrees. 

The last step is to establish the quality grade by using figure 2. 
Find the maturity of the carcass at the top of the chart and 
draw a line down. Next find the marbling of the carcass under 
"Degrees of marbling" and draw a horizontal line. The point 

slight traces 

at which the two lines meet will' be the quality grade of the 
carcass. 

Dark-cutting beef occurs in carcasses from animals which have 
been subjected to prolonged physiological stress prior to 
slaughter (see Animal Science Fact Sheet No. 17 for more 
details). Depending upon the degree to which dark-cutting 
beef is developed, the final grade of carcasses which otherwise 
would qualify for Prime, Choice, or Select grades may be 
reduced as much as one full grade. In beef otherwise eligible 
for the Standard or Commercial grades, the final grade may be 
reduced as much as one-half of a grade. In the Utility, Cutter, 
and Canner grades, this condition is not considered. 

Figure 2. Relationship between marbling, maturity, and carcass quality grade* 
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•Assumes that firmness of lean is comparably developed with the degree of marbling and that 

the carcass is not a "dark cutter." 
.. Maturity increasesfrom leftto right (A through E). . . 

... The A maturity portion of the Figure is the only portion applicable to bullock carcasses. 
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YIELD GRADING 
The purpose of the yield grades is to group carcasses into ex
pected retail yield levels as follnws: 

Percent of carcass weight 

Yield grade 
1 

in boneless, closely trimmed, retail cuts 
from round, loin, rib, and chuck 

53.6 
51.3 
49.0 
46.7 
44.4 

2 
3 
4 
5 

On a total retail yield basis, the yield grades group carcasses, 
forequarters, and hindquarters into percent retail yield as 
follows: 

Total percent retail cuts 
(closely trimmed, semi-boneless) 

Yield grade Carcass Forequarter Hindquarter 

1 82.0 84.0 79.9 
2 77.4 79.0 74.9 
3 72.8 75.6 69.9 
4 68.2 71.4 64.9 
5 63.6 67.2 59.9 

Several methods are used to calculate or estimate yield grades. 
The "official" formula, the most accurate method for calculat
ing the yield grade, is: 

Yield grade= 2.5 
+ (2.50 x adjusted fat thickness, inches) 
+ (0.20 x kidney, pelvic, and heart fat, percent) 
+ (0.0038 x hot carcass weight, pounds) 
- (0.32 x area ribeye, square inches) 

For example, a carcass with 0.5 inches of adjusted fat thick
ness, 3.0 percent kidney, pelvic, and heart fat, 600 pound hot 
carcass weight, and 11.0 square inch ribeye would be calcu
lated as follows: 
Yield grade= 2.5 

+ (2.5 X .5) 
+ (0.20 X 3.0) 
+ (0.0038 X 600) 
-(0.32x11.0) 

= 2.5 
+ 1.25 
+0.60 
+ 2.28 
- 3.52 

= 3.11 

In actual practice, the decimals from all calculated yield grades 
are dropped regardless of the size of the decimal. 

Figure 3 illustrates the fat thickness measurement. 

The large muscle in figure 3 is the longissimus muscle or ribeye. 
The fat thickness measurement is made opposite the ribeye at 
a point 3/4 the length of the ribeye from the chine bone (back 
bone) end. This measurement may be adjusted, if necessary, 
to reflect unusual amounts of fat on other parts of the carcass. 
In many carcasses, no adjustment is necessary. However, an 
adjustment of 1 /10 or 2/10 of an inch is common. As the 
amount of external fat increases, the percent of retail cuts 
decreases-each 1 /10 inch change in adjusted fat thickness over 
the ribeye changes the yield grade 0.25 of a yield grade. 

The percent kidney, pelvic, and heart fat is evaluated subjec
tively as a percent of the hot carcass weight. These values can 
range from Oto 8 percent, with 3.5 percent probably average. 

As the amount of kidney, pelvic, and heart fat increases, the 
percent of retail cuts decreases-a change of 1 percent of kid
ney, pelvic, and heart fat changes the yield grade by 0.20 of a 
yield grade. 

Hot carcass weight is the carcass weight taken on the kill floor. 
If only the chilled carcass weight is available, multiply the 
chilled carcass weight by 1.02 to obtain an estimate of hot 
carcass weight. As the carcass weight increases, the percent of 
retail cuts decreases-a change of 100 pounds in hot carcass 
weight changes the yield grade by 0.38 of a yield grade. 

Figure 4 illustrates the ribeye measurement. 

In figure 4 the ribeye measurement is made using a plastic grid 
(available from the Department of Animal Sciences, Iowa 
State University, Ames, Iowa 50010). Place the grid on the 
cut surface of the ribeye and count all of the dots on which 
lean of the ribeye touches a dot. Divide the number of dots 
counted by 1 0; the result is ribeye area in square inches (each 
dot equals 0.1 square inch). Another method is to trace the 
area onto acetate paper and then use a compensating polar 
planimeter to calculate the area. An increase in the area of 
ribeye increases the percent of retail cuts-a change of 1 square 
inch of ribeye changes the yield grade by 0.32 of a yield grade. 

For a more detailed description of the grades and their devel
opment, write the United States Department of Agriculture, 
Food Safety and Quality Service, Meat Grading Service, Wash
ington, D.C., 20250 and ask for "Official United States Stand
ard for Grades of Carcass Beef." 

fat thickness measurement 

Figure 3. Measuring fat thickness over the ribeye 

Figure 4. Measuring ribeye area 
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