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NIR spectroscopy

QUALITY ATTRIBUTES

NIR: Chemical and textural info
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Development of NIR calibration models
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Experimental design
A wide variation in the attributes (e.g. pH and tenderness) is 
required for the development of robust NIR calibration models

BEEF TRIAL
70 loins from 35 steers

Treatments:
• Electrical stimulation (+/-)
• Wrapping (+/-)
• Pre rigor temperatures (15/35°C)

Post rigor ageing at 15°C

Measurements:
pH
shear force
NIR

LAMB TRIAL
80 loins from 80 lambs

Treatments:
• Electrical stimulation (+/-)

Samples were wrapped, held at 
15°C pre rigor and aged at 15°C 
post rigor

Measurements:
pH
shear force
NIR



Beef calibration models
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Cal. samples (Cross validated)
Test samples
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Cal. samples (Cross validated)
Test samples

pH shear force

R2 = 0.79 R2 = 0.60
SEPval = 0.22 units SEPval = 2.97 kgF
#spectra: 520 (cal); 363 (val) #spectra: 248 (cal); 133 (val)



NIR calibration models will never be better 
than the reference measurements
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Combined beef & lamb calibration models
pH shear force

R2 = 0.81 R2 = 0.53
SEPval = 0.17 SEPval = 2.80
#spectra: 756 (cal); 795 (val) #spectra: 361 (cal); 375 (val)
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Cal. samples (Cross validated)
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Beef tenderness

Measured
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NIR prediction
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Effect of wrapping



Effect of temperature (top)
electrical stimulation (bottom)



Conclusions

BEEF: calibration models for pH (R2 = 0.79) and shear force 
(R2 = 0.60) in beef have been successfully developed
BEEF & LAMB: combined calibration models for both beef 
and lamb have been successfully developed (R2 = 0.81 for pH 
and R2 = 0.53 for shear force) 
BEEF: the ageing processing as well as the effect of wrapping 
could be followed by NIR

NIR spectra do indeed contain information
related to meat quality attributes



This year’s activities

1. Development of calibration model for prediction of ultimate pH
2. Continued work on calibration model for tenderness including 

underlying components such as shortening, connective tissue 
and proteolysis  

One of the challenges for robust calibration models are large 
sample numbers with measured meat quality attributes. We 
aim to collaborate with Australian researcher to gain access to 
the large number of data collected through the Australian Beef 
CRC.
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