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1H-NMR Φασματοσκοπία: ποσοτικοποίηση 

IS: 3H=1.08, H=1.08/3=0.36 ~ 0.36=1mmol 

2: 3H=1.25, H=1.25/3=0.42 ~ 0.42=1.2mmol 

2b: 3H=2.08, H=2.08/3=0.69 ~ 0.69=1.9mmol 

2a: 3H=0.83, H=0.83/3=0.28 ~ 0.28=0.8mmol 
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Δομή Μερικών Λιπαρών Οξέων 

Ο ν ο μ α σ ί α Α ρ. Α τ ό μ ω ν

Ά ν θ ρ α κ α

Δ ο μ ή

Κ ο ρ ε σ μ έ ν α

Π α λ μ ι τ ι κ ό 1 6 C H 3 ( C H 2 )14 C O O H

Σ τ ε α τ ι κ ό 1 8 C H 3 ( C H 2 )16 C O O H

Α ρ α χ ι δ ι κ ό 2 0 C H 3 ( C H 2 )18 C O O H

Α κ ό ρ ε σ τ α

Π α λ μ ι τ ε λ α ϊ κ ό 16 C H 3 ( C H 2 ) 5 C H = C H ( C H 2 ) 7 C O O H  ( c i s )

Ε λ α ϊ κ ό 1 8 C H 3 ( C H 2 ) 7 C H = C H ( C H 2 ) 7 C O O H  ( c i s )

Λ ι ν ε λ α ϊ κ ό 1 8 C H 3 ( C H 2 ) 4 C H = C H C H 2 C H = C H ( C H 2 ) 7 C O O H

( c i s , c i s )

Α ρ α χ ι δ ο ν ι κ ό 2 0 C H 3 ( C H 2 ) 4 ( C H = C H C H 2 ) 4 C H 2 C H 2 C O O H        

( ό λ ο ι  c i s )

M.Sc.      I. N. Lykakis    1998 



Περιεκτικότητα λιπών και ελαίων σε λιπαρά οξέα 

                                     Κορεσμένα Λιπαρά Οξέα (%)              Ακόρεστα Λιπαρά Οξέα (%) 

Πηγή C14 

Μυριστικό 
C16 

Παλμιτικό 
C18 

Στεατικό 
C18 

Ελαϊκό 
C18 

Λινελαϊκό 
Ζωικά Λίπη      

Λαρδί 1 25 15 50 6 

Βούτυρο 11 25 11 25 5 

Ανθρώπινο 

λίπος 

4 25 8 46 10 

Φυτικά Έλαια      

Αραβοσιτέλαιο 1 10 4 35 45 

Ελαιόλαδο 1 5 5 80 7 

Φυστικέλαιο - 7 5 60 20 

Λινέλαιο - 5 3 20 20 

 

 



Ανάλυση υπεροξειδίων του ελαϊκού μεθυλεστέρα με GC 
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Φάσμα 1Η-NMR Προϊόντων Φωτοξείδωσης του 1 με  
Φωτοευαισθητοποιητή C60 
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http://lipidlibrary.aocs.org/nmr/nmr.html 

1H-NMR SPECTROSCOPY OF FATTY ACIDS 
AND THEIR DERIVATIVES 



1H-NMR spectrum of stearic acid. 



1H-NMR spectrum of methyl stearate 



1H-NMR spectrum of tristearin 



1H-NMR spectrum of 1,3-distearin. 



1H-NMR spectrum of 1-monostearin. 



Non-Conjugated Double Bonds 

1H-NMR spectrum of methyl oleate 



1H-NMR spectrum of methyl linoleate. 



1H-NMR spectrum methyl α-linolenate 



Conjugated Linoleic Acid (CLA) 

1H-NMR spectrum of methyl 9(Z),11(Z)-octadecadienoate 



1H-NMR spectrum of methyl 9(E),11(E)-octadecadienoate 



1H-NMR spectrum methyl 9(Z),11(E)-octadecadienoate. 



Assignments of characteristic signals in the spectra of 9,11-octadecadienoic 
acid isomers: 

Allylic 
protons 
(C8, C13) 

C9 C10 C11 C12 

9Z,11Z 2.08 5.47 6.27 6.27 5.47 

9E,11E 2.20 5.59 6.03 6.03 5.59 

9Z,11E 
2.18 (cis), 
2.13 (trans) 

5.32 5.97 6.34 5.69 



Unsaturated Hydroxy Fatty Acids 

1H-NMR spectrum of methyl ricinoleate 



Quantification by 1H-NMR 

1H-NMR spectrum of soybean oil 



13C-NMR SPECTROSCOPY OF FATTY ACIDS AND DERIVATIVES 







Chemical shifts (ppm) for cis and trans triacylglycerols containing 5-14:1 and 9-18:1 (are taken from more extensive 
data provided by Lie Ken Jie et al. and by Mannina et al. 

5-14:1 cis 5-14:1 trans 9-18:1 cis 9-18:1 trans 

1 173.112, 172.718 173.154, 172.751 173.224, 172.819 173.281, 172.869 

2 33.443, 33.631 33.348, 33.515 34.041, 34.206 34.055, 34.219 

3 24.828, 24.894  24.705, 24.773 24.876, 24.914 24.877, 24.917 

4 26.513, 26.497 31.388, 31.839 29.124, 29.084 29.157, 29.110 

5 128.168, 128,172 128.674, 128.678 29.217, 29.239 29.087, 29.110 

6 131.290, 131.283 131.867, 131.859 29.147, 29.162 28.998, 29.017 

7 27.277 32.618, 32.627 29.742, 29.755 29.613, 29.628 

8 - - 27.202 32.591 

9 - - 129.720, 129.693 130.196, 130.173 

10 - - 130.014, 130.029 130.502, 130.517  

11 - - 27.254 32.642 

ω7 29.731, 29.743 29.595, 29.611 29.809 29.690 

ω6 29.362 29.248 29.370 29.224  

ω5 29.560, 29.567 29.524 29.577 29.525 

ω4 29.345 29.349 29.370 29.350 

ω3 31.935 31.944 31.956 31.937 

ω2 22.710 22.712 22.726 22.710 

ω1 14.129 14.128 14.138 14.128 

Where two shifts are cited these refer to the α and β chains, respectively; where there is only one figure, this relates to 
both chains 



Fatty Acids with Conjugated Unsaturation 

Chemical shifts (ppm) for the four isomeric 9,11-18:2 acids (Lie Ken Jie et al.). 

9c11t 9t11c 9t11t 9c11c 

1 174.32 174.34 174.22 174.27 

2 34.10 34.10 34.09 34.10 

3 24.95 24.95 24.98 24.97 

4 29.06 28.97 29.04 29.14  

5 - - - - 

6 - - - - 

7 - - - - 

8 27.66 32.06 32.61 27.46 

9 129.89 134.51 132.16a 131.87c 

10 128.71 125.72 130.37b 123.58d 

11 125.58 128.57 130.51b 123.72d 

12 134.76 130.17 132.43a 132.14c 

13 32.92 27.72 32.68 27.54 

14 29.41 29.73 29.40 29.68 

15 28.95 28.97 28.97 29.04 

16 31.77 31.77 31.82 31.81  

17 22.65 22.65 22.68 22.69 

18 14.12 14.12 14.13 14.13 



Chemical shifts (ppm) listed in increasing numerical value for olefinic carbon atoms 
in α-eleostearic acid according to Tulloch and Blaise. 

Tulloch et al. (1979) Blaise et al. (1997) 

Shift (ppm) Carbon atom Shift (ppm) Carbon atom 

125.98 11 125.99 11 

128.95 9 128.84 10 

130.73 14 130.64 13 

131.52 13 131.72 9 

132.91 10 132.93 12 

134.90 12 135.16 14 



Oils and Fats 

Chemical shifts (ppm) of saturated, oleic, linoleic, and linolenic glycerol esters from a study of soybean oil 
(Vlahov et al.). 

Saturated Oleic Linoleic Linolenic 

α β α β α β α β 

2 34.00 33.98 34.14 33.98 34.14 33.98 34.14 

3 24.82 24.82 24.85 24.82 24.85 24.82 24.85 

4 29.06 29.03 29.06 29.03 29.06 29.03 

5 29.27 29.16 29.18 29.16 29.18 29.16 29.18 

6 29.47 

7 

8 27.17 27.17 27.17 27.17 27.17 27.17 

9 129.65 129.62 129.90 129.88 130.13 130.10 

10 129.94 129.95 128.04 128.06 127.73 127.74 

11 27.17 27.17 25.56 25.56 25.56 25.56 

12 29.76 29.76 127.88 127.87 128.18 128.17 

13 29.32 29.32 130.10 130.10 128.22 128.22 

14 29.53 29.53 27.17 27.17 25.51 25.51 

15 29.37 29.32 29.32 29.34 29.34 127.10 127.10 

16 31.93 31.91 31.91 31.52 31.52 131.84 131.84 

17 22.68 22.67 22.67 22.57 22.57 20.54 20.54  

18 14.08 14.08 14.08 14.04 14.04 14.25 14.25 

C1 signals are not reported; saturated acids were not identified in the β position; unresolved peaks appear at 
29.68, 29.66, 29.61, and 29.10; many signals overlap and the same shifts occur several times in this table. 



Regiospecific Analysis of Triacylglycerols 

Acid Unsaturation α β Ref. 

18:0 - 173.186 172.778 Bergana 

18:1 Δ9 173.133 172.728 Bergana 

18:2 Δ9,12 173.111 172.706 Bergana  

18:3 Δ9,12,15 173.107 172.702 Bergana 

18:3 Δ6,9,12 172.959 172.563 Bergana 

18:1 Δ6 173.098 172.071 Lie Ken Jie 

20:4 Δ5,8,11,14 172.893 172.510 Bergana 

Nmip# Δ5 173.050 - Lie Ken Jie 

Nmip# Δ5 173.03 - Gunstone 

20:5 Δ5,8,11,14,17 172.896 172.513 Bergana 

20:5 Δ5,8,11,14,17 172.97 172.58 Gunstone 

20:5 Δ5,8,11,14,17 172.98 172.59 Aursand  

22:6 Δ4,7,10,13,16,19 172.403 172.025 Bergana 

22:6 Δ4,7,10,13,16,19 172.50 172.10 Gunstone 

22:6 Δ4,7,10,13,16,19 172.51 172.11 Aursand 

Saturated - 173.247 - Blaise 

Erucic 13-22:1 173.240 172.830 Blaise 

Eicosenoic 11-20:1 173.233 - Blaise 

Oleic 9-18:1 173.215 172.807 Blaise 

Conj triene* 9,11,13-18:3 173.206 172.799 Blaise 

Sciadonic 5,11,14-20:3 173.054 - Blaise 

Taxoleic 5,9-18:2 173.042 - Blaise 

Pinolenic 5,9,12-18:3 173.030 - Blaise 

Lin/linolenic 9,12 and 9,12,15 173.204 172.796 Blaise 






















