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Lean meat yield and eating quality

What is LMY? 
Lean meat yield (LMY) is the proportion of lean meat tissue to bone and fat in a carcase and is expressed as a percentage LMY%. 

Lean meat yield is estimated from a combination of weight, muscle and fat dimensions and has been measured through devices 
such as dual energy x-ray or commercial bone outs and validated through computer tomography (CT) scanning. LMY has a relatively 
high genetic heritability. 

How does LMY affect eating quality? 
Lean meat yield and eating quality have a negative relationship, whereby as LMY increases, eating quality decreases, if it is not 
considered in the genetic selection decision. Eating quality is influenced by intramuscular fat (IMF), hot carcase weight (HCW) and LMY. 

Lean meat yield and IMF are opposed traits and need to be balanced in genetic selection decisions. Use of the Sheep Genetics 
eating quality indexes, and accounting for other production traits of importance assist in decreasing adverse breeding outcomes.  
Generally, a high yielding carcase with lower IMF values have an increased shear force, resulting in tougher and less tender meat. 

Eating quality research utilising untrained consumers scored sheepmeat samples for tenderness, juiciness, flavour and overall liking. 
This research confirmed that as LMY increases, eating quality decreased, though this trend was less in higher percentage IMF 
samples. Low IMF percentages and high yielding carcases were found to score negatively across various cuts in the carcase for all 
four sensory scores.

Figure 1: The relationship between lean meat yield (LMY%) 
and consumer meat quality (MQ4) score for high (7%), 
medium (5%) and low (3%) levels of intramuscular fat (IMF%).

Figure 2: Relationship between the shear force and lean meat 
yield (LMY) Australian Sheep Breeding Values (ASBVs) in the 
Australian flock.
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The precision of LMY% measurement devices

The precision of measuring LMY% increases as the 
technique moves from measuring fatness at a single site, to 
multiple sites, to imaging the external surface of a carcase, 
to imaging the internal composition of a carcase (Figure 21). 

Figure 21. The precision (R-squared) of different 
measurement systems for estimating the gold standard 
of CT LMY%. (Data courtesy of Sheep CRC).

Traditional measurement systems have low precision 
and accuracy

Traditional methods used to grade carcases have mostly 
been based on a measurement of carcase fatness as a proxy 
for LMY%. Sheep CRC research has shown these methods 
are often imprecise and inaccurate. 

The reasons for imprecision vary, but include:

• Subjective bias of an operator (human error)

• Data is collected from one tissue only (such as fat), 
rather than the three tissues of bone, fat and meat

• Data is collected from only a single site on a carcase 
(e.g. loin).

As an example, carcase weight and fat score alone are poor 
predictors of LMY%. The technique for fat scoring is prone to 
inaccuracy and the method does not include estimates for 
bone and muscle tissues. Whilst grids assist with processing 
efficiency, the value of this information to producers for 
improving LMY% is limited and more sophisticated methods 
are required if LMY% is to be used to estimate carcase value.  

Eating quality & LMY%

An extensive sensory analysis was conducted on meat from 
lambs bred in the Sheep CRC Information Nucleus Flock 
(INF) program. This has provided a thorough understanding 
of the sensory attributes valued by consumers and how sires 
can be selected to achieve these attributes.

A key conclusion from these results is the importance of 
a balanced approach. When selecting to increase LMY%, 
producers should not lose sight of meat quality traits and 
human health benefits of lamb meat. Very lean, highly 
muscled animals may guarantee high LMY%, but these 
animals may be less desired by consumers.

For example, lean animals tend to cool more rapidly and be 
susceptible to ‘cold shortening’ during refrigeration. Cold 
shortening occurs when, prior to the onset of rigor mortis, 
carcases are subjected to rapidly lowered temperature 
which toughens muscle and disappoints consumers.  

IMF is a key driver of the sensory attributes of tenderness, 
juiciness and flavour, and a benchmark of 4%-6% IMF or 
above is required to achieve a premium eating quality 
experience. The mean value for IMF in the loin of the lambs 
slaughtered from the Sheep CRC INF was 4.2%. Two weeks 
of weight loss prior to slaughter can reduce IMF by 1%. A 
change in fat score of 1 correlates to about 0.2% change in 
IMF and a 1kg change in HCW correlates to about 0.07% 
change in IMF.

Figure 22. The relationships between sire breeding 
values for LMY% and for eating quality traits   
IMF and SF5. 

Utilising ASBVs and eating quality indexes to select rams will  
assist in improving the eating quality of the progeny.  

Click the below links for further genetics resources or  
visit genetics.mla.com.au or sheepgenetics.org.au: 

Eating Quality ASBVs 

Terminal Indexes for buying rams 

Terminal Indexes for breeding rams 

https://genetics.mla.com.au/
https://www.sheepgenetics.org.au/
https://sheepgenetics.mla.com.au/globalassets/sheep-genetics/resources/brochures-and-fact-sheets/2018-understanding-eating-quality-asbvs.pdf
https://sheepgenetics.mla.com.au/globalassets/sheep-genetics/getting-started/sheep-genetics---asbvs-and-indexes/20mla-buyer-terminal.pdf
https://sheepgenetics.mla.com.au/globalassets/sheep-genetics/getting-started/sheep-genetics---asbvs-and-indexes/20mla-breeder-terminal.pdf
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Consumer meat quality (MQ4) scores are a combined score of tenderness, juiciness, flavour and overall liking, and are a score out of 
100. As part of the Meat Standards Australia (MSA) program, this score is used to classify the product as fail, good everyday (3 star), 
better than everyday (4 star) or premium (5 star). The below tables illustrate the different consumer quality scores based on a 26kg 
carcase with a range of IMF and LMY percentages for both the loin and the topside.

Table 1: Consumer meat quality scores and MSA star rating for the loin across a range of intramuscular fat (IMF) and lean meat 
yield (LMY) percentages, for a 26kg carcase. 

LMY (%)

50 52 54 56 58 60 62

IMF (%) Loin

3 61.9 61.7 61.5 61.3 61.1 60.9 60.7

4 64.6 64.4 64.2 63.9 63.7 63.5 63.3

5 67.2 67.0 66.8 66.6 66.4 66.2 65.9

6 69.9 69.7 69.4 69.2 69.0 68.8 68.6

7 72.5 72.3 72.1 71.9 71.7 71.5 71.2

 3 star (good everyday)       4 star (better than everyday)

 
Table 2: Consumer meat quality scores and MSA star rating for the topside across a range of intramuscular fat (IMF) and lean 
meat yield (LMY) percentages, for a 26kg carcase.

LMY (%)

50 52 54 56 58 60 62

IMF (%) Topside

3 49.9 49.7 49.5 49.3 49.0 48.8 48.6

4 51.1 50.9 50.6 50.4 50.2 50.0 49.8

5 52.3 52.0 51.8 51.6 51.4 51.2 51.0

6 53.4 53.2 53.0 52.8 52.6 52.4 52.2

7 54.6 54.4 54.2 54.0 53.8 53.6 53.3

 3 star (good everyday)

Figure 3: A schematic representation of the relative amounts of bone, fat, and meat in carcases with low and high LMY%. The 
area of each circle equals the percentage of each component of a whole carcase.
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Introduction

Components of a carcase
Whilst its physical dimensions may vary, a carcase will always contain just three types of tissue: bone, fat and meat (Figure 1).

Figure 1. The three components of a carcase: bone (centre), fat (left) and meat (right).

The relative amount of these tissue types varies between individual carcases (Figure 2). Bone is generally the smallest and 
meat the largest component of a carcase.

In combination with carcase weight, LMY% can be used to determine the amount of meat available for sale from a carcase. 
This, along with other factors such as eating quality and provenance, will determine the value in dollar terms of a carcase in a 
marketplace.

Low yielding carcase
Bone 9%
Fat 51%

Meat 40%

High yielding carcase
Bone 9%
Fat 28%

Meat 63%

Figure 2. A schematic representation of the relative amounts of bone, fat, and meat in carcases with low and high 
LMY%. The area of each circle equals the percentage of each component of a whole carcase.
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