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True Carcass Value

Carcass value ($) = Wt retail cuts (kg) x Value of the cuts ($/kg)
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Intramuscular Fat %
A new trait for beef

Chemical
fat%

Intramuscular fat%

Total extractable fat from 
loin muscle expressed as % of wet weight



Beef MSA

Convert IMF% into visual marble score

Transform

Transform

Chemical
fat% Intramuscular fat%
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Stewart et al. 2024. Meat Science, 109573.



Trade on eating quality
Meat Standards Australia eating quality model

Carcase Wt

Ossification

IMF
Rib Fat Depth Ultimate pH



Visual scores don’t go high enough!
AUS-MEATmb 9 = 28 IMF%

+30 IMF%



Visual scores don’t go high enough!

52%

58%

71% 60%



Convert IMF% into visual marble score

Transform

Chemical
fat% Intramuscular fat%

Extend the range

It can go further!

Intramuscular Fat%



Intramuscular fat %
New AUS-MEAT trait

Chemical
fat% Intramuscular fat%

Total extractable fat from 
loin muscle expressed as % of wet weight



Microwave predicted IMF%
Predict

Chemical IMF%

Microwave scan at C-site (hot)
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IMF%Lean % EQ

Cuts-based lamb MSA

NIR probe 
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DEXA for eating quality



Before After

Improved DEXA bone detection
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R2 0.10
RMSE 8.38
10.5 overall liking scores

Bone R-values predicting loin grill overall liking

Anderson et al. (2021). The potential for dual energy X-ray absorptiometry to predict lamb eating quality. Meat Science 181, 108434.



IMF%Lean % EQ

Cuts-based lamb MSA

NIR probe 

Microwave

DEXA lean %

Microwave

GR Knife

MEQ Probe

Maturity

DXA bone



Currently AUS-MEAT Accredited
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Currently AUS-MEAT Accredited

Marbling Marbling Meat Colour Fat Colour Eye Muscle Area Intramuscular Fat%

MEQ
Probe
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MasterBeef

MEQ
Camera

Score 0 - 9Score 100 - 1190 Score 0 - 6Score 1A - 6

Score 0 - 9Score 100 - 1190 Score 0 - 8Score 1A - 6

Score 100 - 1190

Score 100 - 1190

Score 7 - 9
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Microwave
2.0 to 8.0 IMF%

SOMA NIR device
3.5 to 8 IMF% 

MEQ Probe
1.7 to 7.5 IMF%



Summary

1.Assembling the measurement jigsaw puzzle

2.Lamb IMF% integrated into MSA model

3.Beef IMF% accepted input to MSA model

4.Extend AUS-MEAT marble scores using IMF%

5.DEXA bone a new EQ trait







Outline

1.Measurement to create supply chain value

2.Lamb IMF%

3.New DEXA EQ trait 

4.Extend AUS-MEAT marble scores using IMF%



Intramuscular Fat %
A new trait for beef

Chemical
fat%

Intramuscular fat%



Intramuscular fat%

Grader data collected at 1 or 3 days

Graded at 1 day
Graded at 3 days

Graded at 1 day

Graded at 3 days



IMF% population range (nucleus flock)

Chemical
fat% Intramuscular fat%

13% of lambs have
IMF > 6



IMF% population range (MSA data)

2 5 8 15 18 21 24 27 3012

90% of MSA beef
210-620 MSAmb 
≈1.5-12 IMF%

IMF%

Chemical
fat%

Intramuscular
fat%

Australian beef quality insights 2021
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Does IMF% vary along length of cube roll?
Marbling variation across length of cube roll
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Steak position as a proportion of cube roll length

Mean difference from
first steak

First steak



https://www.ausmeat.com.au/services/list/meat/equipment-approval-information/

Currently AUS-MEAT Accredited



JBS Bordertown
                     (Lamb DEXA)

2016…..



Teys Rockhampton
(Beef DEXA)

Tulimba Feedlot
(                  (Cattle 3D imaging)

DBC Bunbury
                (Lamb & Beef microwave)

WAMMCO
      (Lamb DEXA)

Linley Valley Pork
(PorkScan Mk2)

Big River Pork
(PorkScan Mk2)

TFI Tamworth
(Lamb DEXA)

ACC Brisbane
                                                  (Beef QFOM, BCC3 & MEQ)

JBS Brooklyn
               (Beef QFOM)

‘Oro’ Deniliquin
                      (Beef microwave)

JBS Longford
               (Beef QFOM)

GMP Gundagai
                      (Lamb DEXA & MEQ)

JBS Brooklyn
                         (Lamb DEXA & hyperspectral)Frewstal

                      (Lamb DEXA & MEQ)

JBS Scone
               (Beef QFOM)

JBS Bordertown
                     (Lamb DEXA & iNMR)

Greenhams Moe
               (Beef MEQ)

JBS Dinmore
               (Masterbeef)

JBS Rockhampton
               (Masterbeef)

ALMTech commercialisation roll-out



IMF improves eating quality 

6

10
9

11

Pannier et al. Meat Sci. 2014

n = 1434



MSAmb vs IMF on CMQ4

25 MQ4 units 

R2= 0.27
RMSE = 
11.898 

R2= 0.32
RMSE = 
11.737 

32 MQ4 units 

Stewart et al. 2021. Meat Science
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±1.5%

±3%

67% of data
±1.5 IMF% of actual

95% of data
±3 IMF% of actual
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Apply a test for every 3 IMF%

 

 
 

 

 

 

 

If IMF% range exceeds 12 then apply
additional test at every 3 IMF%

±1.5%

±3%
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