
1. Composition Analysis:

•Identification of Components: FTIR helps in identifying various components in food products by detecting specific functional groups (like 

alcohols, esters, amines) based on their infrared absorption spectra.

•Quantification: It can be used for quantitative analysis of food constituents, such as moisture, fats, proteins, and carbohydrates.

2. Quality Control:

•Adulteration Detection: FTIR is effective in detecting food adulteration by comparing the spectra of pure and adulterated samples.

•Freshness and Shelf-life: It can monitor changes in food composition over time, aiding in assessing freshness and predicting shelf-life.

3. Rapid and Non-destructive Testing:

•Speed: FTIR provides rapid results, making it suitable for real-time monitoring in food production lines.

•Non-destructive: The technique often requires minimal sample preparation, preserving the integrity of the sample for further tests if needed.

4. Nutritional and Functional Analysis:

•Nutrient Profiling: FTIR helps in profiling the nutritional content of food products, which is essential for labeling and regulatory compliance.

•Functional Properties: It can assess the functional properties of food ingredients, such as emulsifiers and stabilizers, based on their molecular 

interactions.

5. Authentication:

•Geographic and Botanical Origin: FTIR can differentiate food products based on their geographic or botanical origin by identifying unique 

spectral fingerprints.

•Organic vs. Conventional: It aids in distinguishing between organic and conventionally produced food products.

6. Regulatory Compliance:

•FTIR supports regulatory compliance by ensuring that food products meet specified standards and do not contain banned or harmful

substances.
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86 samples of extravirgin olive oil from Abruzzo, 

Marche e Puglia (2006 e 2007)

•Chemical analysis (FA, PV, spectrophotometric

indices)

•Determinaton of fatty acids (GC)

FTIR spectra acquired with Tensor 27TM FTIR 

(Bruker Optics, Milan, Italy), inteferometer 

RocksolidTM and detector DigiTectTM with ATR. ATR 

(Specac Inc., Woodstock, GA, USA) had ZnSe 

crystal.

Spectra (32 scans/sample) acquired in the 600 to 

4000 cm-1 range with a resolution of 4 cm-1.

Quantitative analysis of :
•Oleic acid
• linoleic acid
• Saturated Fatty acids (SFA)
• Monounsaturated fatty acids (MUFA)
• Polyunsaturated fatty acids (PUFA)
• Peroxides value
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Data processing and calibration models

Data exported as ASCII file with OPUS 6.0 software and processed with a PLS 

routine (Partial least squares) run on Matlab (Mathworks Inc., Natick, MA, USA).

For each parameter a PLS model has been built starting from a training set and

taking as true value the data obtained using GC or chemical analysis

Spectra initially processed entirely have been reduced using a “moving-

windows” strategy with a Matlab routine.

Property MUFA PUFA SFA

Calibration

Spectral range (cm-1) 700-3033 700-3033 700-3033

Linear range (% in VOO) 64 - 81 13 - 20 6 - 16

Number of factors (LVs) 14 15 13

Number of training samples (N) 61 61 61

PRESSa 10.59 2.52 6.11

Root mean square deviation (RMSD, %) 0.42 0.20 0.32

Relative error in calibration (REC %) 0.56 2.23 1.95

r2
0.9883 0.9941 0.9557

Selectivity 0.1734 0.1988 0.1378

Sensitivity (SEN) 0.0009 0.0015 0.0020

Analytical sensitivity, [γ= (SEN/σo )] 0.17 2.07 0.32

Minimum concentration difference 6.0 0.48 3.17

Limit of detection (LOD, % in VOO) 3 0.28 1.3

Limit of quantification (LOQ, % in VOO) 10 0.94 4.5

Validation

Number of validations samples 25 25 25

Recovery rates (%) 100 103 98

Relative error in Prediction, (REP, %) 1 4 6

r2
0.8884 0.9816 0.7099

yo 5  5 0.4  0.2 5  1

Slope 0.93  0.07 0.98  0.03 0.7  0.1



Property Oleic Acid Linoleic Acid

Calibration

Spectral range (cm-1) 700-3033 700-3033

Linear range (% in VOO) 62 - 80 5 - 15

Number of factors (LVs) 14 13

Number of training samples (N) 61 61

PRESSa 10.88 9.33

Root mean square deviation (RMSD) 0.42 0.39

Relative error in calibration (REC %) 0.51 4.64

r2 0.9886 0.9773

Selectivity 0.1785 0.1988

Sensitivity (SEN) 0.0009 0.0016

Analytical sensitivity, [γ= (SEN/σo )] 0.18 1.17

Minimum difference (%) 5.6 0.9

Limit of detection (LOD, % in VOO) 3 0.5

Limit of quantification (LOQ, % in VOO) 10 1.7

Validation

Number of validation samples 25 25

Recovery rates (%) 100 98

Relative error in Prediction (REP %) 1 7

r2 0.9232 0.9444

yo 4  4 0.1  0.4

Slope 0.94  0.06 0.96  0.05

Results I: oleic and linoleic acid



Property MUFA PUFA SFA

Calibration

Spectral range (cm-1) 700-3033 700-3033 700-3033

Linear range (% in VOO) 64 - 81 13 - 20 6 - 16

Number of factors (LVs) 14 15 13

Number of training samples (N) 61 61 61

PRESSa 10.59 2.52 6.11

Root mean square deviation (RMSD, %) 0.42 0.20 0.32

Relative error in calibration (REC %) 0.56 2.23 1.95

r2
0.9883 0.9941 0.9557

Selectivity 0.1734 0.1988 0.1378

Sensitivity (SEN) 0.0009 0.0015 0.0020

Analytical sensitivity, [γ= (SEN/σo )] 0.17 2.07 0.32

Minimum concentration difference 6.0 0.48 3.17

Limit of detection (LOD, % in VOO) 3 0.28 1.3

Limit of quantification (LOQ, % in VOO) 10 0.94 4.5

Validation

Number of validations samples 25 25 25

Recovery rates (%) 100 103 98

Relative error in Prediction, (REP, %) 1 4 6

r2
0.8884 0.9816 0.7099

yo 5  5 0.4  0.2 5  1

Slope 0.93  0.07 0.98  0.03 0.7  0.1

Results II: MUFA, PUFA, SFA



Property Do
D’ D”

Spectral range (cm-1) 4000-700 4000-700 4000-700

Calibration range (meqO2 kg-1oil) 5.7-15.7 5.7-15.7 5.7-15.7

Number of factors (LV) 5 10 7

Number of training samples 23 24 24

PRESSa (unidades) 174.66 152.35 191.32

Root mean square deviation, RMSD (unidades) 1.4302 0.6933 0.9482

Relative error in calibration, REC (%) 15.6 7.2 9.9

r2
0.8040 0.9759 0.9446

Selectivity 1.0 0.35 0.55

Sensitivity (SEN) 0.0044 0.0001 0.0001

Analytical sensitivity, [γ= (SEN/σo )] 1.2 1.1 1.1

Minimum concentration difference (unidades) 0.8 0.9 0.9

Limit of detection (LOD) (unidades) 3.1 1.0 1.6

Limit of quantification (LOQ) (unidades) 10.3 3.4 5.2

Number of validations samples 10 10 10

Recovery rates (%) 74.7 97.7 96.0

Relative error in Prediction, REP (%) 23.7 13.6 12.2

Results III: PV



calibration set (•) and trainingset (○)

MUFA PUFA SFA

Ac. oleico Ac. linoleico PV
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• Application Note 52269. The Antaris FT-NIR analyzer provides a rapid 
solution to accurately quantify the key flour components of moisture, 
protein, and ash. TQ Analyst offers easy and intuitive PLS calibration 
optimization and development through its visual and interactive 
diagnostic tools, such as Statistical Spectra, Residual, PRESS, and 2D 
and 3D PC scores plots.




