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Outline

- Predicting eating quality — beef Meat Standard Australia
- Current Meat Standard Australia sheepmeat system
- Approach to develop a cuts-based eating quality prediction system for sheep

- Brand and product differentiation



Predicting eating quality - Beef

* Grading system to predict the final eating quality of a
cooked product

* Guidelines, predictors, compliance thresholds

e Consumer focused model
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Predicting eating quality - Beef

* Grading system to predict the final eating quality of a
cookeg

* Guide . :
Does not commercially exist

for lamb
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Current MSA sheepmeat pathways model

Production Transport Processing Consumption
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It is a simple ‘in/out’ system with guidelines for
Producers
Processors
Retailers




Current MSA sheepmeat pathways model

Productio Isumption

Lack of objective measures &
Individual grading




Carcass variables to predict consumer scores

Increasing muscle weight reduces eating quality Eating quality increases when IMF% increases
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Carcass variables to predict consumer scores
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Increasing muscle weight reduces eating quality Eat
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Recent advances in technology

DEXA

Sensory scores (Loin)

= « Tenderness  cccoee Overall Liking

= = Flavour === Juiciness

180

280 380 480 580
Shortloin muscle weight (g) &t E

Pannier et al. 2014

Meat Eating
Quality probe

NiR Probe
ing quality increases when IMF% increases
azs 80 -

n=1434

- - Tenderness

PR
-
-
-
-
-
-
-
-
- -
e
PO L
e
PRl
-
-
-
-
-
-
-
-
-
-
-

------ Overall Liking
:.;-;:',—1.25-""" - —Flavour
11 =

-==Juiciness
T T T T T I T I I I 1
25 3 35 4 45 5 55 6 7.5

Pannier et al. 2014

Intramuscular Fat (%) EESEES. —
Eating quality




How do we build a prediction model
inclusive of lean meat yield and
intramuscular fat%?



Construction of prediction model
Data Structure

* 9 cut x cook options
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Tenderness () : 100
Juiciness 0 : 100
Flavour 0 ! 100
Overall Liking 0 ! 100
Unsatisfactory | Good Better Premiu.m

Everyday than
Everyday

Consumer Sensory Sessions

312 sessions

18 720 consumers
10 responses per cut

112 320 consumer responses



Statistical approach for constructing prediction model

Linear discriminant analysis

Defines MQ4 score
overall liking
tenderness
juiciness
flavour
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Statistical approach for constructing prediction model

Linear discriminant analysis

Defines MQ4 score Defines quality grade thresholds

overall liking 2* ungraded/unsatisfactory
tenderness 3* good every day
juiciness 4* better than every day
flavour 5* premium @
. '.‘ Preﬁum
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Juiciness 0 : 100 Good
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Flavour 0 ! 100 I
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Statistical approach for constructing prediction model

: D : Regression model with carcass
Linear discriminant analysis

variables
Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable
overall liking 2* ungraded/unsatisfactory Cut by cooking
tenderness 3* good every day Lean meat yield
juiciness 4* better than every day Hot carcass weight
flavour 5% premium ® IMF%
. Preﬁum
Tenderness 0 : 100 g Better than

Juiciness 0 : 100 Good Eveiyd ay
L

Everyday

Flavour 0 !

100
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T

100




Prediction model outcome

: D : Regression model with carcass
Linear discriminant analysis :
variables

Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable

[l

MQ4 =0.3T +0.1J + 0.3F + 0.30L




Prediction model outcome

: D : Regression model with carcass
Linear discriminant analysis :
variables

Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable
MQ4 =0.3T+0.1)J +0.3F+0.30L MQ4 thresholds
2/3 star 41.4
3/4 star 63.8

4/5 star 80.5




Prediction model outcome

: D : Regression model with carcass
Linear discriminant analysis

variables
Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable
‘ ‘ [ Cut/cook (20) ]
MQ4 = 0.3T +0.1J + 0.3F + 0.30L MQ4 thresholds Grill: knuckle = loin = rump > outside > topside
2/3 star — Roast: rack > shoulder > knuckle > leg

3/4 star 63.8
4/5 star 80.5




Prediction model outcome

: D : Regression model with carcass
Linear discriminant analysis

variables
Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable
‘ ‘ [ Cut/cook (20) ]
MQ4 = 0.3T +0.1J + 0.3F + 0.30L MQ4 thresholds Grill: knuckle = loin = rump > outside > topside
2/3 star o Roast: rack > shoulder > knuckle > leg
3/4 star 63.8 Lean meat yield (-3)
4/5 star 80.5 Hot carcass weight

Lean meat yield: 45-65%




Prediction model outcome

: D : Regression model with carcass
Linear discriminant analysis

variables
Defines MQ4 score Defines quality grade thresholds Predict MQ4 with Carcass variable
‘ ‘ [ Cut/cook (20) ]
MQ4 = 0.3T +0.1J + 0.3F + 0.30L MQ4 thresholds Grill: knuckle = loin = rump > outside > topside
2/3 star o Roast: rack > shoulder > knuckle > leg
3/4 star 63.8 Lean meat yield (-3)
4/5 star 80.5 Hot carcass weight

Lean meat yield: 45-65%

| IMF% (+18) |

Grill: loin > topside > outside > knuckle
Roast: rack > leg > shoulder
IMF%: 2-10%




Accuracy of prediction model

Actual consumer assigned quality grade

Predicted

quality
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quality

grade

39
53

2 star
3 star
4 star
5 star

2 star 3 star 4 star 5 star
58

51
39
54

Correctly allocated product to
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Loin MQ4 Score Distribution
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Customised brand segregation
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Customised brand segregation

Allows consumers to purchase lamb of
known eating quality

75 80

Meat Quality (MQ4) Score




Future work for this model

Consumer Score
& Quality Grade

[ Lean meat yield ]

s & M
[ Intramuscular fat% ] E Better than
Everyday
Good
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Conclusions and industry outcomes

- Don’t forget about consumer eating quality

- New cuts-based MSA model for sheepmeat is ready to go
- Balance for lean meat yield and intramuscular fat %

- Segregation of quality grades is possible

- Underpin brand and product specifications
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