
Evolution of Beef Grading

Bucky Gwartney – USDA/AMS



USDA Inspection vs. Grading

• Meat Inspection (FSIS) • Grading (AMS)

• Voluntary service

• We allow companies to sell meat as USDA 
Choice, USDA Select. 

• User – Fees Paid by Applicants

• USDA sends a bill to the packer requesting 
the service. The packer pays the USDA and 
that is how AMS is paid. 

• Required Service

• In order to sell meat commercially, it 
must be federally inspected.

• Funded via tax dollars

• depending on if Required or Voluntary 
service. *Species based



What is the purpose behind the shield?

• Identify differences in value and utility

• Common language between buyers and sellers

• Transmit signals of value to industry and throughout entire 
marketing chain

• Assist in promotion and marketing



Federally Inspected Cattle Slaughter Plants 

with Beef Grading



Development of the Standards



Historical Timeline

1926
Standards 
become official

1927
Grading 
Service 
Began

1997
B-maturity

1989
Uncoupled 
Grades

1987
Changed 
Good to 

Select

1980
Ineligibility;
10-min bloom;
Graded only in 
carcass form & 
at slaughter est.

1975
Min. marbling req. 
the same for 
youngest maturity 
group; 
Conformation 
eliminated; 
Coupled grades

1973
Bullock separated 

from Bull;
Cutability groups 
changed to yield 

grades

1965
Inc. in marbling 

to offset 
maturity; Dual 

grading system; 
Ribbed prior to 

grading

1956
Standard 

vs. 
Commercial

1950
Grade 

changes

1949
Fat color 
removed

1941
Grade 

changes

1939
Grade 

changes

2008
Instrument 

Grading

2017
Adopt dentition to 
determine the age 
of the animal (<30 
mo. or > 30 mo.)



Marbling 

• Fat within the muscle

• Intramuscular fat

• Evaluated on the ribeye 
between the 12th & 13th ribs

• Contrast to the Japanese 
grading system at the 6th rib



Marbling 
Evaluation

• Amount

• Texture

• Distribution



USDA Marbling Scores – 40 Years and going strong!!!

Select

Choice



USDA Quality Grade Distribution
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USDA Marbling Score Distributions
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6th rib conversion to 12th rib (.66)

BMS IMF% adj

IMF% adj 

pub. USDA Grade

3 13.9 6 Ch-

4 19 9 Ch+

5 23 12 Pr-

6 26 14-17 Pr

7 28 18-21 Pr+

8 29 22-24 Pr+

9 33

10 35

11 35

12 37

Meat Sci. 38 (1994) 361-364

Meat Sci. 40 (1995) 211-216





Context
• Meat marbling, a dilemma for consumers !
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Conclusion

• Marbling : major roles in meat quality

• New French grid is available

• Development of marbling instrumental
measurement (research in progress)

• Development of on farm strategies to increase
marbling (research in progress)

Institut de l'Elevage 15UNECE







USDA Quality Grade – Minimum requirement
PRIME

Select

Choice

• Ribeye is light red in color

• Ribeye has fine texture 

• Ribeye is moderately firm

• Ribeye has “slightly abundant” 
amount of marbling



USDA Quality Grade – Marbling standards
PRIME

Select

Choice

Abundant Very Abundant



Instrument Grading- Now & In the Future

• AMS is committed to the use of technology to 
enhance our services.

• By volume, 60% of USDA-graded beef is 
evaluated with the use of an approved 
instrument.

• Partner with American Meat Science Association 
to review validation procedures.

• Over the past year, AMS has increased in-plant 
supervision and correlations with graders.



Two Instruments Originally Approved

E+V

RMS



Camera Grading – Revised Procedures

• Instrument Approval Process
• Instrument Installation Process
• Continual Monitoring

• Instrument Approval Process Addendum A
• Continual Monitoring Addendum A
• Response to Miscellaneous comments



Small Plant Grading Pilot



Small Plant Grading Pilot

3 KEY Elements
Image acquisition

• Cost of System

• Image acquisition quality

• Distance, Angle, Lighting

Data exchange

• Web Portal based 

• Payments

• Data management

Verification activities

• Validate images

• Accuracy of grade application

• Integrity of the grade



Small Plant Grading Pilot

Challenges

• Virtual component

• Accuracy

• Trust

• Transparency

• Security

• Currently working with 10 plus small plants 



Instrument Overview

• E+V Handheld

• MIJ

• MEQ



Small Plant Grading Pilot – E+V Handheld



Small Plant Grading Pilot – E+V Handheld



Small Plant Grading Pilot - meqprobe.com



Small Plant Grading Pilot – MIJ meatimaging.com



Small Plant Grading Pilot - MIJ



Small Plant Grading Pilot – Frontmatic’s Q-fom



Small Plant Grading Pilot – Frontmatic’s Q-fom



Small Plant Grading Pilot – USDA APP



Small Plant Grading Pilot

• Questions?  Comments?

• For additional information, visit 
http://www.ams.usda.gov

• bucky.gwartney@usda.gov

• 202-768-0659

http://www.ams.usda.gov/


Select

Choice

L&P Meat Grading Dashboard (Beef, Lamb, and Veal)



Select

Choice

L&P Meat Grading Dashboard (Beef, Lamb, and Veal)



Select

Choice

L&P Meat Grading Dashboard (Beef, Lamb, and Veal)



What else is new?

• We continue to work with our industry and academic partners on 
projects impacting our programs 

• Effects of carcass temperature on camera assessments and bloom time

• KPH assessment and impact on YG

• IMF assessment, data and grade correlation

• New marbling standards pictures

• New grading instrument assessment

• Marbling card proxy development



Thank you

• Questions?  Comments?

• For additional information, visit http://www.ams.usda.gov

• bucky.gwartney@usda.gov

• 202-768-0659

http://www.ams.usda.gov/

	Slide 1: Evolution of Beef Grading
	Slide 2: USDA Inspection vs. Grading
	Slide 3: What is the purpose behind the shield?
	Slide 4
	Slide 5: Development of the Standards
	Slide 6: Historical Timeline
	Slide 7: Marbling 
	Slide 8: Marbling Evaluation
	Slide 9: USDA Marbling Scores – 40 Years and going strong!!!
	Slide 10: USDA Quality Grade Distribution
	Slide 11: USDA Marbling Score Distributions
	Slide 12
	Slide 13
	Slide 14: Context
	Slide 15: Conclusion
	Slide 16
	Slide 17
	Slide 18: USDA Quality Grade – Minimum requirement PRIME
	Slide 19: USDA Quality Grade – Marbling standards PRIME
	Slide 20: Instrument Grading- Now & In the Future
	Slide 21: Two Instruments Originally Approved
	Slide 22: Camera Grading – Revised Procedures
	Slide 23: Small Plant Grading Pilot
	Slide 24: Small Plant Grading Pilot
	Slide 25: Small Plant Grading Pilot
	Slide 26: Instrument Overview
	Slide 27: Small Plant Grading Pilot – E+V Handheld
	Slide 28: Small Plant Grading Pilot – E+V Handheld
	Slide 29: Small Plant Grading Pilot - meqprobe.com
	Slide 30: Small Plant Grading Pilot – MIJ meatimaging.com
	Slide 31: Small Plant Grading Pilot - MIJ
	Slide 32: Small Plant Grading Pilot – Frontmatic’s Q-fom 
	Slide 33: Small Plant Grading Pilot – Frontmatic’s Q-fom 
	Slide 34: Small Plant Grading Pilot – USDA APP
	Slide 35: Small Plant Grading Pilot
	Slide 36
	Slide 37
	Slide 38
	Slide 39: What else is new?
	Slide 40: Thank you

