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Intermuscular fat y Intramuscular fat

> INTRODUCTION

* Marbling is usually present as small flecks of fat seen
through out the muscle

* Marbling is measured visually in the MSA grading scheme

* NIR (Near Infrared) technology has been shown to be a
promising method for the objective measurement of
marbling
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In the MSA grading scheme, Marbling
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> MATERIALS AND METHODS

* Marbling was evaluated according to the MSA protocol at the 5t

rib. AUS-MEAT
INTERNATIONAL
* Grading was performed by a trained MSA carcass grader. Ypar Researcr

* NIR measurements were done using a pocket-sized near infrared
spectrometer (SCiO™) at the 5t rib after MSA grading.

* Wavelength of measurement : 740-1070 nm
* Already usedin:

* Instant animal feed nutrient analysis

* On-field corn moisture analysis

* Real-Time, precision grain analysis
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MATERIALS AND METHODS

* |tis operated with a smartphone via Bluetooth

* |t can be controlled using an application for identification and
collection of spectra

e Attribute parameters to identify the samples were added in the

app

,,,,, » Type of attribute (numeric in our case)

E\ﬂ/ » Attribute name (i.e. sample ID & Fat Score)

» These attributes were saved as «Required» implying that
they must be defined before the scanning of each sample
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> MATERIALS AND METHODS

829 beef carcasses were analysed

Carcasses were separated into 2 datasets
* 677 samples in which sex and breed was known.
e 829 samples with unknown information about sex and breed of the animals.

Partial least square discriminant analysis (PLS-DA) was performed on 2
datasets.

Analysis was done after segregating the carcasses in 3 MSA marbling
homogeneous classes (low, medium, high) according to their frequencies.
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> RESULTS
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> RESULTS

e 1stdataset : constructed to contain

about 33% of samples.

« 2nd dataset : constructed with averages of
the thresholds for Limousine and

Charolais classes.

Dataset 2

Low

Medium

High

MSA <290

290< MSA 2360

MSA > 360

Dataset 1 Charolais
MSA Class Low Medium High
Males MSA<270 |270<MSA2340 1 1o 5340
Females MsA<310 | S1O<MSA2370 1 \op 5 370
Limousin
Females MSA<290 |290<MSA>370| MSA >370
INRAZ
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> RESULTS

The confusion matrix compares the predicted results of the model against the actual outcomes

Confusion matrix for MSA marbling classes with Model performance using

samples with known information of animal sex and breed.

MSA class Low (predicted) Medium (predicted) High (predicted) Total

Low (Actual) 329 13 2 54

Medium (Actual) 15 30 12 57

High (Actual) 7 17 34 58
Model performance, %

Sensitivity 72.2 52.6 58.6

Specificity 74.4 70.9 83.1

Overall Accuracy

61
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> RESULTS

Confusion matrix for MSA marbling classes with Model performance using
samples with known information of animal sex and breed.

MSA class Low (predicted) Medium (predicted) High (predicted) Total

Low (Actual) 42 18 3 63

Medium (Actual) 21 35 11 67

High (Actual) 3 25 49 77
Model performance, %

Sensitivity 66.7 52.2 63.6

Specificity 77.8 67.9 84.6

Overall Accuracy 60.9
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> CONCLUSIONS

* NIR is promising because it is non-invasive and easy to use in a commercial
slaughterhouse

* The SCiO device can be very helpful for beef companies due to its pocket size and
due to its affordable price

* Having a reduced number of classes is more suitable for the use of hand-held
spectrometers.

As perspectives :
* Increase number of samples and work on beef with more fat
* Take into consideration operator variability
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