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An evaluation of muscle cut, maturation and meat quality of beef using Rapid
Evaporatlve Ionlsatlon Mass Spectrometry (REIMS)
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REIMS

Rapid Evaporative lonization Mass Spectrometry (REIMS) is an
ambient technique that allows direct characterization of biological
tissues, food, and environmental samples without the requirement
for sample preparation
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Introduction

/ Study aim

Methods

1) Acquire REIMS spectral data from four raw beef muscles and
determine relationships with maturation, season, consumer
sensory scores and (MSA) grading

2) Apply chemometric modelling to discriminate sensory

\ attributes

Discussion







All information collected in this survey is strictly confidential

Consumer panels .

Not Tender Very Tender

Introduction

e 1,200 consumers - 20 events with 60
participants per event Jacness %

Not Juicy Very Juicy

Methods

 Beef muscles (sirloin, tenderloin, salmon and Hking of Flavour
feather blade, were evaluated as grilled steak '

*

Dislike Extremely Like Extremely

Overall Liking

* Beef was tested through consumer taste panels ——— 3
and scored for: Dislike Extremely T

* Tenderness — B S
© Juiciness THE HOW IS CMQ4 SCORE CALCULATED

* Flavour TASTE T

Overall liking

CMQ4 Score determined

Discussion

Tenderness Juiciness Flavour Overall
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Part 1 Part 2
Discrimination of muscle type, Chemometric modelling rules
maturation and season

Introduction

Parameter

Methods

Rule 1: Unacceptable (<40); Acceptable (>40)

Rule 2: Low (<46); medium low (46- 64);
medium high (65-76); high (>77)

COlike

(<40); Acceptable (>40)
CMQ4 Rule 2: Low (<46); medium low (46- 64); medium
high (65-76); high (>77)




Parameter .
Th e M e at Sta n d a rd S Rule 1: Unacceptable (<40); Acceptable (>40)
CMQ4 Rule 2: Low (<46); medium low (46- 64); medium high

Australia SySte m (65-76); high (>77)

Introduction

Consumers class meat as:

Methods

Unsatisfactory Good Better than Premium
every day every day

TENDERNESS
GUARANTEED

Global quality score
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Introduction

Methods

Discussion

Data
analysis

Calibration/Validation :

80/20
for each category

Data
exploration

Beef samples

Consumer responses Carcass information

!

r \
Principal Component

Analysis (PCA)

Model
optimisation

Raw data (Input)

Model optimisation

Model
validation

/CIassification and Regression analysis:
Partial Least Squares models
Support Vector Machines models
Tree models

Neural network models

Validation

|

Results after
validation




Test 06032024 (M
Colored according to clas

Part 1 — muscle cut discrimination

Introduction

Scores - Test 06032024 (M2, PLS-DA) [ eveo7s
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R2X[1] = 0.188, R2X[2] = 0.0459, Ellipse: Hotelling's T2 (95%)

CA 18.0.1 - 18/04/2024 10:12
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Part 1 — season discrimination

Scores - test season (M3, OPLS-DA)

Colored according to classes in M3

Introduction

Methods

to[1] x 1.70899

-40 -20
t[1] x 1.00612

Scaled proportionally to R2X, R2X[1] = 0.101, R2Xo[1l] = 0.174,
Ellipse: Hotelling's T2 (95%)

Discussion

SIMCA 18.0.1 - 18/04/2024 10:40:55 (UTC+1)




Part 1 — maturation discrimination

Introduction

Predicted Scores - test aging (M1, PLS-DA), PS-New Model PS

Colored according to classes in New Model PS
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tPS[1]
R2X[1] = 0.239, R2Xx[2] = 0.14, Ellipse: Hotelling's T2PS (95%)




Part 2 — chemometric modelling progress

Introduction

Overall accurac Overall accurac Overall
Accuracy (%) Y Accuracy (%) Y Accuracy (%)
(%) (%) accuracy (%)

Calibration Cross-Validation Validation

high 100 48 81

low 100 48 73
medium high 100 48 75
medium low 100 48 96
high 100 45 84

low 100 45 73
medium high 100 45 68
medium low 100 45 92
high 100 24 77

low 100 24 59
medium high 100 24 67
medium low 100 24 53
high 100 54 84

low 100 54 71
medium high 100 54 69
medium low 100 54 96

Methods

Discussion




Introduction

Discussion and next steps

* Model optimization of four rule
models (minimum 70% accuracy)
 Tweakthe rule/ classes

* Increase sample size across all four
classes (increasing ‘training points’)

* Create a ‘library’ of data from multiple
projects

Methods

e Other factors to take into
consideration for a global approach

* e.g., geographical differences — can an
approach take co-variates into
consideration?
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Opportunities for science Application for industry
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