NIR Technology Systems

1. Introduction.

Meat is sold based on the amount of fatthe meat. The inverse tie fat contentis termed

Chemical Lean. Fat can be determined by various fat extraction meihcldsling Soxhlet, Babcock

or Majonier.TheC3RO deviwped a Microwave method fatetermining the moisture content of a
meatsample and applying a factor to calculate the Chemical Lean. The microwave method has be
a relatively quicknethod however it idabour intensive and the repeatability betwe¢ests and

analyst can be larg&’he use of a Near Infrared Analyser would not only save time but minimize
training required for multiple testeras well as providéhe ability to save and transfer data. This

study was undertaken to show the accuracylod MultiScan Series 306@od Analyseagainst the
Microwave method for measuring CL in Beef, Pork and Lamb.

1.1 Instrumentation.

The MultiScan S3000 Food Analyser is a Near Infrared Transmission spectrometer equipped with a
rotating sample cup. The insiment uses a diode array spectrometer to scan the wavelength region 720
1100nm at a resolution of 10nm. The instrument scans the sample ten timesoamgutes the average

of the sub scans to give thgredicted result in 60 seconds.

1.2 Sampling Techque.

1000 Beef, Lamb and Pork Samples were collected over an eight week period from the Bunbury M
Centre in WA and measured for Moisture using the approved AusMeat Microwave method as
described in the Meat Technology Information Sheet dated Januar§. Zb@ Chemical Lean was
calculated for eaclsampleusing the following equations;

Beef > 80% moisture CL =1.21 x Moisture +5.44
<80% moisture CL = 1.35 x Moisture3.2



Lamb CL = 1.25 x Moisture +2.7
Pork CL =1.27 x Moisture + 1.1

Eachsampe was then weighed89-91grams) intca 10mm S3008ampledish A flat plastic disk was
placed over the top and pushed down to spread the sample out into the dish leaving a flat surface,
the top surface was then scraped across using a Pespaper to give a level smooth sack. The
samplewere then placed into thee3ies3000Food Analyseandscanned from 724.100nm 10
scanswere collected for each sample and saved in the instrument§ RCspectra were uploaded

into NTAS (NIR TechngloAnalysis Software) and Partial Least Squares Regression (PLS) was used to
develop calibrations for CL and Moisture.

2. Results

2.1 Calibration
Figure 2.1, below, shows the NIT spectra for the 80 through to 97 CL for beef.
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Figure 2.1Plot of NIR Sper for 85, 90 95 Beef.

Figure 2.2, below, shows the NIT spectra for the 65 through to 80 CL for beef.
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Figure 2.2Plot of NIR Spectra for72 Beef.




Figure 2.3, below, shows the NIT spectra for the 65 through to 80 CL for beef.
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Figure 2.3Plot of NR Spectra for 50 Beef

Figure 2.4, below, shows the NIT spectra for 85 through to 95 CL for pork.
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Figure 2.4Plot of NIR Spectra for 895Pork.

Figure 2.5, below, shows the NIT spectra for 85 CL for lamb.
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Figure 2.5Plot of NIR Spectra for 85 Lamb.



Figure 2.6, below, shows the NIT spectra for 50 CL for lamb.
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Figure 2.6Plot of NIR Spectra for 50 Lamb.

Figure 2.7 shows the calibratiguot for the NIR 95 BedfL values versus the Microwaxedues.
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Figure 2.7The Standard Error of calibratias 0.27% with a correlation (R2) of 0.87.

Hgure 2.8 shows the calibration plr the NIR 90 Beef CL vasueersus the Microwavealues.
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Figure 2.8The Standard Error of calibration is 0.37% with a correlation (R2) of 0.96.



Figure 2.9 Isows thecalibr

ation plotfor the NIR 72 Beef CL vatueersus the Microwavealues.
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Figure 2.9The Standard Error of calibration is 0.48% with a correlation (R12) of 0.99.

Figure 2.9 shows the cali

bratigot for the NIR 85 Beef CL valuessus the Microwavealues.
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Figure 2.9The Standard Error of calibration is 0.37% with a correlation (R2) of 0.98.

Figure 2.10 shows the cal

ibratigaiot for the NIR 72 Beef CL values versus the Microwave values.
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Figure 2.10The Standard

Error of calibration is (48vith a correlation (R2) of 0.98.



Figure 2.1khows the calibration pldr the NIR 72 Beef CL vatueersus the Microwavealues.

Figure 2.11The Standard Error of calibration is 0.53% with a correlation (R2) of 0.99.

Figure 2.12 shows the caldiron plot for the NIR 72 Beef CL vatueersus the Microwavealues.

Figure 2.12The Standard Error of calibration is 0.46% with a correlation (R2) of 0.99.




