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APPENDICES 

Appendix 1: PCA Overview of Untreated FTIR. 
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Appendix 2: Loading Plots of FTIR-PCA on Fats. 

a) Plant fats b) Lard & chicken fats 

  

  
c) Beef & mutton fats d) Averages spectra 
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Appendix 3: Important Variables Selection of FTIR-OSC-PLSR. 
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Appendix 4: Assignment of the Main Resonances in the 1H- NMR. 

Chemical shift δ (ppm) 1H Compound  
5.42–5.29  -CHCH- (all unsaturated FA) 

5.29–5.22  -CHOCOR (TAG) 

4.36–4.24  -CH2OCOR (TAG) 

4.20–4.10  -CH2OCOR (TAG) 

4.10–4.05 sn-1,3- diacylglycerols (DAG) 

4.04–3.98  sn-1,3- DAG 

3.76–3.68 sn-1,2- DAG 

2.84–2.79  CH-CH2-CH (linolenyl group) 

2.79–2.70  CH-CH2-CH (linoleyl group) 

2.40–2.20   -OCO-CH2- (all acyl groups)  

2.08–1.94   -CH2-CHCH- (oleyl, linoleyl and linolenyl groups) 

1.70–1.67  Squalene 
 

1.67–1.50 -OCO-CH2-CH2- (all acyl groups) 

1.40–1.14  -(CH2)n- (all acyl groups) 

1.02–0.92  -CHCH-CH2-CH3 (linolenyl group) 

0.92–0.80   -CH2-CH2-CH2-CH3 (all acyl groups except linolenyl)  
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Appendix 5: Important Variables Selection of 1H-NMR OSC-PLSR.  
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Appendix 6: Assignment of the Main Resonances in the 13C-NMR. 

Chemical shift δ (ppm)   13C Compounds  
14.07 - 14.28  C 18(ω1) All acyl chains  

20.56 - 22.70 C 17(ω2)  All acyl chains  

24.49 - 24.89  C 3  All acyl chains  

25.56 - 25.72   C 11 linolenyl  

 C 14  Linoleyl & linolenyl  

27.22 - 27.38 C 8  Oleyl & linoleyl  

 C 11  Oleyl  

29.42  C 4 – C 7  All acyl chains  

  C 12 – C 15 Oleyl 

 C 8 – C 15  Stearoil  

 C 8 – C 13  Palmitoil  

31.55 - 31.94  C 16 (ω3)  Linoleyl  

34.06 - 34.20 C 2, sn-2   All acyl chains 

62.12 CH2O-, sn-1,3  Glycerol (TAG)  

 CH2O-, sn-1  Glycerol (1,2-DAG)  

65.07 CH2O-, sn-1 Glycerol (MAG) 

68.93 CHO-, sn-2  Glycerol (TAG)  

77.01 CDCl3  Solvent 

127.13 - 127.92  C 12  Linoleyl  

 C 10, C 15  Linolenyl  

128.10 - 128.47 C 10  Linoleyl 

 C 12, C 13  Linolenyl  

129.49 - 129.70 C 9, Oleyl  

 C 10  Linoleyl  

130.02 - 130.45 C9  C 13  Linoleyl and linolenyl  

172.81 C 1, sn-2  TAG 

173.23 C 1, sn-1,3 TAG 

130.02 - 130.45  C 9  Linoleyl & linolenyl  

 C 13  Linoleyl  

172.81 C1, sn-2  TAG 

173.23 C1, sn-1,3   TAG 
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Appendix 7: Estimation of the 13C-NMR  
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Appendix 8: Standard of FAME Integration. 
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Appendix 9: Typical Chromatogram of Lard 
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Appendix 10: Most Prominent FAs GC-FID. 
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Appendix 11: Scores Plot of GC-FID-PCA and Clusters. 

No. Clusters Samples PC1  No. Clusters Samples PC1 

1 1 B-01 -0.23  31 1 M-04 -0.19 

2 1 B-02 -0.24  32 1 M-05 -0.23 

3 1 B-03 -0.19  33 1 M-06 -0.24 

4 1 B-04 -0.18  34 1 M-07 0.00 

5 1 B-05 -0.24  35 1 M-09 -0.23 

6 1 B-06 -0.23  36 1 M-10 -0.23 

7 1 B-07 -0.09  37 2 B-08 0.26 

8 1 B-09 -0.23  38 2 B-11 0.19 

9 1 B-10 -0.22  39 2 B-12 0.37 

10 1 C-01 -0.26  40 2 C-08 0.25 

11 1 C-02 -0.23  41 2 C-12 0.34 

12 1 C-03 -0.23  42 2 C-11 0.19 

13 1 C-04 -0.20  43 2 L-08 0.23 

14 1 C-05 -0.24  44 2 L-11 0.19 

15 1 C-06 -0.23  45 2 L-12 0.34 

16 1 C-07 -0.17  46 2 M-08 0.24 

17 1 C-09 -0.23  47 2 M-11 0.27 

18 1 C-10 -0.23  48 2 M-12 0.30 

19 1 L-01 -0.27  49 3 V-01 0.37 

20 1 L-02 -0.24  50 3 V-02 0.38 

21 1 L-03 -0.24  51 3 V-03 0.38 

22 1 L-04 -0.18  52 3 V-04 0.41 

23 1 L-05 -0.23  53 3 V-05 0.37 

24 1 L-06 -0.18  54 3 V-06 0.36 

25 1 L-07 -0.17  55 3 V-07 0.37 

26 1 L-09 -0.24  56 3 V-08 0.37 

27 1 L-10 -0.24  57 3 V-09 0.39 

28 1 M-01 -0.23  58 3 V-10 0.38 

29 1 M-02 -0.24  59 3 V-11 0.38 

30 2 M-03 -0.23  60 3 V-12 0.38 

Abbreviation - Fats : C = chicken fat, L = lard, B = Beef fat,  M = mutton fat, & V = plant fat 

Temperatures: 120 °C = 01, 02, 03 & 04; 180 °C = 05, 06, 07 & 08; 240° C = 09. 10, 11 & 12 

Duration of  heating: 0.5 hr = 01, 05 & 09; 1 hr = 02, 06 &10; 2 hrs = 03, 07 & 11; 3 hrs = 04, 08 & 

12. 
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Appendix 12: Lipid Classes of the LC-MS/MS. 
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Appendix 13: Typical Spectra of Glycerolipids (GL). 

 

A) DAG 32:0 

 

 

 
1,2 dihexadecanonyl-sn-glycerol 

B) MAG 24:0 

 
 

 

 
tetracosanoic acid 
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Appendix 14: Typical Spectra of Glycerophospholipids (GPPL)  

A) PA(20:0) 

 

 
1-eicosanoyl-glycero-3-phosphate 

 

B) PA(21:0) 

 

 
 

1-heneicosanoyl-glycero-3-phosphate 
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C) PA(23:0) 

 

 
 

1-decanoyl-2-tridecyloyl-sn-glycero-3-phosphate 

 

D) PA(25:0) 

 

 
1-dodecanoyl-2-tridecanoyl-sn-glycero-3-phosphate 
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