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The Beef Check-off
National Cattlemen’s Beef Association

Packing industry
Staff of USMARC



www.usmarc.usda.gov
then click on Meat Safety & Quality

http://www.usmarc.usda.gov/


MSQRU



MSQRU – scroll down to protocols



MSQRU – keep scrolling



Obtaining 1 cm-thick, 5 cm-long 
slice

2 31



5-cm section



5-cm section with 45° fiber 
angle



Muscle fiber orientation in slice box

Muscle fiber orientation 
matching the double 
slots.



Slice positioned in testing machine

5 cm

Shear 
line



NCBA SSF fact sheet

Coming soon!



NCBA SSF fact sheet



USMARC Slice Shear Force 
Procedure for Beef 

Semimembranosus (SM)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of SM is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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This picture shows Semimembranosus (SM) 
from the right side of a carcass.  The 
procedure is identical regardless of which 
side of the carcass the cut originated from.



1
23

Orient the steak with the blue mark at the top right. Identify the best 10 
cm for sampling columns A (5 cm) and B (5 cm) .  If the steak is really 
small, then just take one column. If you cannot get three slices per 
section, then get two.

B A



Make cuts 1 and 2 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 1st slice near the top (now on the left) 
of the section.  Obtain the 2nd slice in the center 
and the 3rd slice near the bottom (now on the 
right). Space the slices approximately equally.

1 2 3



Make cuts 3 and 4 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 4th slice near the top (now on the 
left) of the section.  Obtain the 5th slice in the 
center and the 6th slice near the bottom (now on 
the right). Space the slices approximately 
equally.

4 5 6



Sample data sheet for SM SSF
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NCBA SSF fact sheet



USMARC Slice Shear Force 
Procedure for Beef 

Biceps femoris long head (BF)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of BF is conducted with the 45º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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Biceps femoris – Right
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Biceps femoris LEFT

12

1st 2nd 3rdFlip
it
over

Orient the steak with the blue mark at the top 
right.   Rotate the steak counter clockwise and 
make cut 1.  Place in 5 cm box and make cut 2.  
Rotate the piece counter clockwise and then 
flip it over and place it in the 45 degree box.  
Obtain the 1st slice near the right side (now on 
the left) of the section.  Obtain the 2nd slice
near the center.  Obtain the 3rd slice near the 
left (now on the right). Space the slices 
approximately equally.



Biceps femoris RIGHT

12

1st 2nd 3rd

Orient the steak with the blue mark at the top 
right.   Rotate the steak counter clockwise and 
make cut 1.  Place in 5 cm box and make cut 
2.  Rotate the piece counter clockwise and 
place in the 45 degree box.  Obtain the 1st

slice near the right side (now on the left) of 
the section.  Obtain the 2nd slice near the 
center.  Obtain the 3rd slice near the left (now 
on the right). Space the slices approximately 
equally.



Sample data sheet for BF SSF



USMARC Slice Shear Force 
Procedure for Beef 

Gluteus medius (GM)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of GM is conducted with the 45º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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Gluteus medius (GM) - Right
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GM Step 1

1st cut.

Orient the steak with the blue mark at the top right.   The cut is 
made to leave a 5-cm-long section at the top center between 
the cut and the heavy connective tissue strip.

1



GM Step 2 LEFT

2

Rotate the right hand 
piece counter 
clockwise.  Make the 
2nd cut to square off the 
bottom of the steak 
(now on the right).

3

Place the piece 
in the sample 
sizer box and 
make the 3rd

cut.

Rotate the piece clockwise 
and place the piece in the 
45° box.  Take the slice as 
close as possible to the 
right end of the steak.



GM Step 2 RIGHT

2

Rotate the right hand 
piece counter 
clockwise.  Make the 
2nd cut to square off the 
bottom of the steak 
(now on the right).

3

Place the piece 
in the sample 
sizer box and 
make the 3rd

cut.

Rotate the piece counter 
clockwise and place the 
piece in the 45° box.  Take 
the slice as close as 
possible to the right end of 
the steak (now on the left).



GM Step 3 LEFT

Place the piece in the sample 
sizer box and make the 4th

cut.

4

Rotate the piece clockwise 
and place the piece in the 
45° box.  Take the slice as 
close as possible to the top 
(now on the right) of the 
steak.



GM Step 3 RIGHT

Place the piece in the sample 
sizer box and make the 4th

cut.

4

Rotate the piece counter 
clockwise and place the 
piece in the 45° box.  Take 
the slice as close as 
possible to the top (now on 
the left) of the steak.



GM Step 4 LEFT

Rotate the left hand 
piece counter clockwise.
Make the 5th cut to 
square off the bottom of 
the steak (now on the 
right).

Rotate the piece counter 
clockwise and place the 
piece in the 45° box.  Take 
the slice just to the right of 
the heavy connective 
tissue strip.

Place the 
piece in the 
sample sizer 
box and make 
the 6th cut.

5 6



GM Step 4 RIGHT

Rotate the left hand 
piece counter clockwise.
Make the 5th cut to 
square off the bottom of 
the steak (now on the 
right).

Rotate the piece clockwise 
and place the piece in the 
45° box.  Take the slice 
just to the left of the heavy 
connective tissue strip.

Place the 
piece in the 
sample sizer 
box and make 
the 6th cut.

5 6



GM Overview

1

2

36

4

5



Sample data sheet for GM SSF



USMARC Slice Shear Force 
Procedure for Beef 

Triceps brachii long head (TB)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of TB is conducted with the 45º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.



Triceps brachii TB right



Triceps brachii TB left



Triceps brachii TB right

2 1

Orient the steak with the blue mark 
towards the left (the connective 
tissue strip is running side-to-side).  
Square the right end.  Get one or 
two 5 cm portions.  Rotate the 5 cm 
portion(s) clockwise 90 degrees.  
Use the 45 degree box.

2 1



Triceps brachii TB left

2 1

Orient the steak with the blue mark 
towards the left (the connective 
tissue strip is running side-to-side).  
Square the right end.  Get one or 
two 5 cm portions.  Rotate the 5 cm 
portion(s) counter-clockwise 90 
degrees.  Use the 45 degree box.



Triceps brachii TB left

2 1

Orient the steak with the blue mark 
towards the left (the connective 
tissue strip is running side-to-side).  
Square the right end.  Get one or 
two 5 cm portions.  Rotate the 5 cm 
portion(s) counter-clockwise 90 
degrees.  Use the 45 degree box.

Slope



Sample data sheet for TB SSF



USMARC Slice Shear Force 
Procedure for Beef 

Rectus femoris (RF)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of RF is conducted with the 45º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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1. Orient the steak with the blue mark towards the top right.  
2. Square-up the right side of steak. 
3. Get one 5-cm long section from the steak.  
4. Rotate the 5 cm portion clockwise 90 degrees.  Get one slice from the big (Bottom, 

lateral, now on left) half of the steak.
5. Rotate the remainder of the 5 cm portion 180 degrees.  Get one slice from the small 

(Top, medial) half of the steak.

Rectus femoris RF left

1 2
3

4 5

Bottom (Lateral)

Top (Medial)



Sample data sheet for RF SSF



USMARC Slice Shear Force 
Procedure for Beef 

Vastus lateralis (VL)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of VL is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.



Two approaches are presented for VL.

The first approach allows for the best 
evaluation of SSF, but might not be suitable in 
many situations.  Steaks are cut perpendicular 
to the fiber orientation.

The second approach is more easily 
implemented but does not allow for sampling 
parallel to the muscle fiber orientation.  Steaks 
are cut conventionally.



Orient the steak with the blue mark to the top right.  Obtain one or two 
5-cm-long sections per steak. Using the 90 degree box, obtain up to 
three slices from each section.

Vastus lateralis (VL) - Right



Orient the steak with the blue mark to the top right.  Obtain one or two 
5-cm-long sections per steak. Using the 90 degree box, obtain up to 
three slices from each section.

Vastus lateralis (VL) - Left



Vastus lateralis (VL)

Vastus lateralis steaks were marked in the top right corner (based on fiber angle slanting down left at the top left corner, 
right side being the wider end, and looked for silver skin on top) before cooking.  The first cut was on that right side.  Two 
sets of 3 slices were taken when possible from the best 10 cm.  The 5 cm piece was turned so that the top of the steak was 
now to the left.  A slice was taken from the left, center and right of each 5 cm piece when possible.  We used the 90 degree 
box.  All slices were kept, then culled to 6 pieces.  (If we had six samples, one piece of each slice was culled.  Otherwise,
additional pieces from some samples were also kept randomly.) .



Sample data sheet for VL SSF



USMARC Slice Shear Force 
Procedure for Beef 

Semitendinosus (ST)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of ST is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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12

Make cuts 1 and 2 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 1st slice near the top (now on the left) 
of the section.  Obtain the 2nd slice in the center. 
Obtain the 3rd slice near the bottom (now on the 
right). Space the slices approximately equally.

ST



Sample data sheet for ST SSF



USMARC Slice Shear Force 
Procedure for Beef 

Adductor (AD)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of AD is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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Orient the steak with the blue mark at the top right.   Obtain one 
5-cm long section and remove up to three slices from the section.

Adductor (AD)

1
2



Make cuts 1 and 2 and rotate the piece counter clockwise and place 
in the 90 degree box.  Obtain the 1st slice near the top (now on the 
left) of the section.  Obtain the 2nd slice in the center and the 3rd slice 
near the bottom (now on the right). Space the slices approximately 
equally. 

1 2 3

Adductor (AD)



Sample data sheet for AD SSF



USMARC Slice Shear Force 
Procedure for Beef 
Deep pectoral (DP)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of DP is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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Deep pectoral (DP) - Right
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Orient the steak with the blue mark towards the top right.  Depending 
on the length of the steak, obtain up to three 5-cm-long sections per 
steak. Obtain the first section towards the blue mark (right). Because 
of warping, you may have to re-square the steak between each 
section. Using the 90 degree box, obtain 1 slice from each section.

Deep pectoral

1234



Sample data sheet for DP SSF



Commonality

GR, LT, TRAP, TFL 
are just like DP



USMARC Slice Shear Force 
Procedure for Beef 

Biceps femoris ischiatic head (BFIH)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of BFIH is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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BFIH
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1
2
3

Orient the steak with the blue mark at the top right.   If the steak 
is small, then just take one column. If you cannot get three slices 
per section, then get two… or one.

B A

4
5
6



Make cuts 1 and 2 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 1st slice near the top (now on the left) 
of the section.  Obtain the 2nd slice in the center 
and the 3rd slice near the bottom (now on the 
right). Space the slices approximately equally.

1 2 3



Make cuts 3 and 4 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 4th slice near the top (now on the 
left) of the section.  Obtain the 5th slice in the 
center and the 6th slice near the bottom (now on 
the right). Space the slices approximately 
equally.

4 5 6



Sample data sheet for BFIH SSF



USMARC Slice Shear Force 
Procedure for Beef 
Psoas major (PM)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of PM is conducted with the 90º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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12

Make cuts 1 and 2 and rotate the piece counter 
clockwise and place in the 90 degree box.  
Obtain the 1st slice near the top (now on the left) 
of the section.  Obtain the 2nd slice near the 
bottom (now on the right). Space the slices 
approximately equally.

PM



Sample data sheet for PM SSF



USMARC Slice Shear Force 
Procedure for Beef 
Supraspinatus (SS)

• This project was funded, in part, by The 
Beef Checkoff.



90º box 45º box

SSF sampling of SS is conducted with the 45º box



On the following slides, a picture of a frozen 
steak is shown rather than a cooked steak.  
This was done in order to more clearly show 
steak orientation.  But, slice shear force 
measurement is conducted on cooked steaks.  
Steaks are sampled and slice shear force is 
measured immediately after completion of 
cooking.
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Supraspinatus SS left
Orient the steak with the blue mark towards the right.  Square-up the 
steak removing the blue mark. Get one 5-cm long section from the steak.  
Rotate the 5 cm portion clockwise 90 degrees.  Use the 45 degree box.  
Get one or two slices from each 5-cm long section.



Sample data sheet for SS SSF
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