
Table S1. Band assignments for IR spectra of phospholipids; δ: bending vibration; δw: wagging bending; δr: 
rocking bending; 𝑣s: symmetric stretching vibration; 𝑣as: asymmetric stretching vibration. The assignments 
were done in agreement with Refs. [1-5]. Bold character indicates spectrum features that are distinctive of a 
single phospholipid among the examined ones.  

 

Assignments 
PE 

peaks (cm-1) 
PC 

peaks (cm-1) 
PI 

peaks (cm-1) 
PS 

peaks (cm-1) 𝒗as (C−H), 𝒗 (O−H) 
- 3419 3370 3442 
- 3242 - - 𝒗 (H−C=) 3005 3010 3012 3010 𝒗as (C−H3) - - 2957 2959 𝒗as (C−H2) 2924 2924 2923 2923 𝒗s (C−H2) 2854 2854 2853 2853 𝒗 (C=O) 1740 1737 1733 1739 𝒗 (C= C), 𝒗 (C=O) 𝒗 (C−N) 

1642 1653 1646 1646 

δ (N−H) 1541 - - 1523 
δ (C−H2), δ (C−H3) 1465 1467 1467 1464 
δ (O−H), δ (C−H) - - - 1417 

 δ (C−H3) 1377 1377 1378 1377 
δw (C−H2) - - - 1316 𝒗𝒂𝒔 (𝑷𝑶𝟐 ) 

- - - 1260 
1226 1234 1212 1222 𝒗 (C−O), 𝒗𝒔(C−C−O) 1175 1173 1148 1170 𝒗𝒔 (𝑷𝑶𝟐 ) 1073 1088 1103 - 𝒗𝒂𝒔 (C−C−O), 𝒗 (C−O−H) - 1065 1062 - 𝒗 (C−O−P) 1032 - 1040 1035 

δr (C−H) - - 1007 - 𝒗𝒂𝒔 (N+(CH3)3), δ (C = C) - 971 944 - 𝒗𝒔 (N+(CH3)3), 
δ (C = C), δ (C−H) 

912 928 895 - 

δ (C− H), δ (C = C), - 875 865 - 𝒗 (P−O) 824 830 814 - 
δ (C = C), δ (C− H), - 770 760 800 𝛅r (C−H) 723 722 720 721 

 

  



Table S2. Band assignments for IR spectra of sphingolipids; δ: symmetric bending vibration; δw: wagging 
bending; δr: rocking bending; 𝑣s: symmetric stretching vibration; 𝑣as: asymmetric stretching vibration. The 
assignments were done in agreement with Refs. [1-5]. Bold character indicates spectrum features that are 
distinctive of a single sphingolipid among the examined ones. 

 

Assignments CER 
peaks (cm-1) 

SM 
peaks (cm-1) 

C 1 P 
peaks (cm-1) 

S 1 P 
peaks (cm-1) 𝒗 (O–H), 𝒗 (C–H) 

- - 3394 3438 
3292 3280 3294 - 𝒗as (C–H3) 2956 2957 2957    𝒗as (C–H2) 2916 2917 2917 2919 𝒗s (C–H2) 2849 2850 2849 2850 𝒗 (C=O) (AMIDE I) 1636 1642 1645 1636 𝜹 (N–H) (AMIDE II) 1548 1549 1550 1544 𝜹 (C–H2), 𝜹 (C–H3) 1467 1468 1467 1464 

 𝜹 (O–H) - - 1402 1411 𝛅 (C−H2), 𝛅 (C−H3) 1378 1378 1377 1340 
 𝒗 (C−N) 1283 - 1291 - 𝒗as (𝑷𝑶𝟐 )  1225 1261 1253 𝒗 (C−O), 𝒗𝒔(C−C−O) 

1147 
1131 

1137 - 1189 

 𝒗s (𝑷𝑶𝟐 ) 1094 1087 1087 1092 𝒗𝒂𝒔 (C−C−O), 𝒗 (C−O−H) 𝒗 (C−O−P−O−C) 
1068 1059 - 1068 𝒗 (C−O−P), 𝒗 (C−O) 1038 - 1018 1035 

 𝒗 (C−O) - - 997 - 𝒗as (N+(CH3)3), 𝜹 (C=C) 972 968 963 966 𝒗𝒔 (N+(CH3)3), 
δ (C = C), δ (C−H) 

925 922 - 929 

𝛅 (C−H), 𝛅 (C=C), 
 

898 875 866 864 
- - - 848 
- 835 - 834 
- - 801 803 
- - - 776 
- 762 - 755 𝛅r (C−H) 721 721 721 721 

 

 

 

 

 

 

 

 



Table S3. Band assignments for IR spectrum of cholesterol; δ: symmetric bending vibration; 𝑣s: symmetric 
stretching vibration; 𝑣as: asymmetric stretching vibration, δw: wagging bending. The assignments were done 
in agreement with [1-6]. 

 

 

 

  

Assignments 
 

Cholesterol 
peaks (cm-1) 𝑣(O−H), 𝑣(C−H)  3038 𝑣as(C−H2), 𝑣as(C−H3) 2933 𝑣s(C−H2) 

2902 
2867 𝑣s(C−H2), 𝑣s(C−H3) 2850 𝑣s (C=C), 𝑣s (C=O) 1674 𝑣δ (C−H2), δ (C−H3) 
1464 
1378 
1365 

δ (C−H2) 1331 
1218 𝑣s(C−C) 1191 

δ (C − H) ring deformation 
δ (C−H) 

 
1131 
1108 
1055 

δ (C−H) in plane 1022 
δ (=C−H)  985 

δ (=C−H), δw (C−H2) 956 
δ (=C−H)  927 𝛿(C−𝐻) 𝛿(C=C) 885 𝑣(C−C − C) 840 𝛿(C−𝐻) 𝛿(C=C) 

 
800 
759 



Table S4. Band assignments for IR spectra of triolein δ: symmetric bending vibration; 𝑣s: symmetric stretching 
vibration; 𝑣as: asymmetric stretching vibration, δr: rocking bending, δsc: scissoring vibration. The assignments 
were done in agreement with [1,2,4,5,7]. 
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Assignments 
 

Triolein 
peaks (cm-1) 𝒗 (H−C=) 3005 𝑣as(C−H2) 2923 𝑣s(C−H2) 2854 𝑣s (C=O) 1745 

δsc(C−H2) 1464 
δ (C−H3) 1378 𝒗 (C−C) 𝒗 (C=C−C−O) 

1239 
1162 
1119 
1095 

δr (C−H2) 
 

724 


