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Preparation of the sample

) SAMPLE
] (dried pellet of HepaRG cells)

Internal standard
EXTRACTION

Hexane / isopropanol

TOTAL LIPIDS
(triglycerides, phospholipids...)

CLASSES OF LIPIDS

@ » Cholesterol esters (CE)

y . Triglycerides (TG)
igration :

Hexane 85%
Ethyl ester 15%
Acetic acid 1% «» Free fatty acids
(FFA)

Cholesterol
+ mono and diglycerides
polar @@ Phospholipids (PL)

»

apolar
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Preparation of the sample

Migration front

- Cholesterol esters

Triglycerides

Free fatty acids
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Preparation of the sample
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] (dried pellet of HepaRG cells)

Internal standard
EXTRACTION

Hexane / isopropanol

v

TOTAL LIPIDS
(triglycerides, phospholipids...)

CLASSES OF LIPIDS

v

apolarT | @@» Cholesterol esters (CE)
1/ Saponification (NaOH) : fatty acid soap
o @ roiceices (76) DERIVATION |5/ perivation (BF3 in methanol)
Migration :

Hexane 85% v

Ethyl ester 15% =

Acetic acid 1% «» Free fatty acids FAME ’j i
(FFA) (Fatty Acid Methyl Esters)
Cholesterol on =)
+ mono and diglycerides O g AN,

polar @@ Phospholipids (PL) GC / MS injection
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Passage in GC/MS

Mass spectrometry MassHunter software

1T
3
Gas chromatography E

)
—— = n ( Source | Analyzer I Detector ] =
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Passage in GC/MS

11
B
Gas chromatography E Mass spectrometry MassHunter software
- - uff ( Source | Anal D |
——— | yzer etector J

» Technique for separating a mixture of volatile molecules
» Separation by a stationary phase and a mobile phase
» Separation according to polarity

The column The FID (flamme ionization detector)

Filled column Capillary column

» Great sensitivity (<1ng)

_Sl‘aﬁona?’ Zhé_ll~?e Fused silica + Only detects what is burning collecting electrode
Impregnated siiica i
a ggranule < Stationary phase * Destructive
flame
polarization electrode
air
Stationary phases: CH3 (CHZ,3
. oz . O0—Ssi
: gg:zglsTeerthylsnoxane j% CH3 (CHZ)S H2
+ Polyethyleneglycol

Cyanopropysilphenylene-siloxane Column
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Passage in GC/MS

%107 |+ TIC Scan 56 HRG AGT Clem.D
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Counts vs. Acquisition Time (min)

1 peak = 1 detected compound
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Mass spectrometry

ABCDE

ionization
—> [ABCDE]*

Relative intensity

S

MassHunter software

lonization
Fragmentation
f ‘ )
L Source Analyzer Detector J
S
Separation
(m/z)

+ Method for structural analysis of organic compounds
+ lonization of a molecule, fragmentation and analyze the fragments abundance in terms of their mass to load ratio (m/z)

fragmentation
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I
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Passage in GC/MS

x10€ |+ Scan (rt: 17.128 min) 56 HRG AGT Clem.D
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Identification of fatty acids

1. Software interface : MassHunter
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Chromatogram of lipids extracted from HepaRG cells, treated with 150uM C18:1
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Identification of fatty acids

1. Software interface : MassHunter

View Find Identify Spectra Chromatograms Method Wizards Actions Configuration Tools Help
E 2 - [V] Y - | = | o[

3

+TIC Scan 56 HRG AGT Clem.D

2 HRG AGT Clem.D 28 sz
3 HRG AGT Clem D

54 HRG AGT Clem.D
5 HRG AGT Clem.D 24
86 HRG AGT Clem.D

User Chromatograms 224
¥, I ]
User Spectra
Background Spectrs 1.8
Compounds | “ 5881
Matched Sequences |
7 HRG AGT Clem D 144
8 HRG AGT Clem.D 12 * 22011
9 HRG AGT Clem.D :
0 HRG AGT Clem.D 14

"13382

1 HRG AGT Clem.D
62 HRG AGT Clem.D 034
3 HRG AGT Clem D 06
64 HRG AGT Clem.D
5 HRG AGT Clem D 044
6 HRG AGT Clem D
7 HRG AGT Clem D
2 HRG AGT Clem D od

8 HRG AGT Clem.D 13 135 12 145 15 185 16 165 17 175 18 185 19 195 20 205 21 215 22 235 23 235 24 245 25 285 J6 265 27 275 28 285
0HRG AGT ClemD = Counts vs._ Acquisition Time (min)

" 21430

A
1
+Sean (rt: 17.128 min) 5 HRG AGT Clem.D 5
Integrate (MS/MS) 3
Integrate (V) 21551 1
Integrate (ADC) 184 5
Smoacth 1.6 g
Exclude Mass/es) 3 144 9.1 8| 20252 6812957.3
Caleulate Signal-to-Noise 12 et 9] 2143 31224102
Define Chromategrams 10[ 22011| 3119844558
14
Adiust Delay Time A 11| 22161 111055825
Extraction Data Format 0 12| 2308 333100408
o 13[ 25.103) 334131011
06 111 2642
a1 14| 2612 237304683
0.4 2227 15| 2639 467473645
1371 1802
024 1661
| “ | su72 | 2352 2%3
o AT PR RO TR e | A P | |
60 B0 100 120 140 160 180 200 200 240 260 280 300 30 340 360 380 400 420 440 460 480 500
Counts vs. Mass-te-Charge (m/z) J g PT— D




Introduction Preparation GC/MS analysis Identification Conclusion

Identification of fatty acids

1. Software interface : MassHunter
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GC/MS analysis

Identification of fatty acids

1. Software interface : MassHunter
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Identification of fatty acids

2. Peak identification
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2. Peak identification

Chain lengh
Number of double bonds
Positon of double bonds
Double bonds geometry

The peak order depends of:

| Sort by Data File ? W, ||“x|. Minutes mﬁ
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- [[] 63 HRG AGT Clem.D " 12 135 14 145 15 155 16 165 17 175 18 185 19 195 20 205 21 215 22 235 23 235 24 245 25 285 26 265 27 275 28 285
I:l [ 70 HRG AGT Clem.O - Counts vs. Acquisition Time (min)
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Identification of fatty acids

2. Peak identification: characteristic ions

Fatty acid category lons (m/z)

74,87,101, 115,129, 143...
74,55, 69, 83, 97...
67, 81,95, 109, 123, 137...
79,91,107,121,135... n-6:150 n-3:108
79, 91,105, 119, 133... n-3: 108

2.2+

1.8+
1.6+
1.4 69.1

60 80

x108 |+ Scan (rt: 17.128 min) 56 HRG AGT Clem.D

2642
2222

2352 29?-3

|I Ll

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)
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Identification of fatty acids

2. Peak identification: characteristic ions
Fatty acid category lons (m/z)

Saturated 74,87,101, 115,129, 143...
Mono-unsaturated 74, 55, 69, 83, 97...
Diene 67,81, 95, 109, 123, 137...
Triene 79,91,107,121, 135... n-6:150 n-3:108
Poly-unsaturated 79, 91,105, 119, 133... n-3 : 108

x108 |+ Scan (rt: 17.128 min) 56 HRG AGT Clem.D

:{ 95 C x:1
‘-6: 69

2642

2222

2352 29?-3

|I L1 i

| Y [ [ R R R R I R T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)
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Identification of fatty acids

2. Peak identification: exact mass of FAME

C x:0 C x:1 Cx:2 Cx:3 Cx4

16 270 268 266 264 262
18 298 296 294 292 290
20 326 324 322 320 318
22 354 352 350 348 346
24 382 380 378 376 374

| C x:1

2642

2222

2352 29?-3

|I L1 i

| Y [ [ R R R R I R T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)
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Identification of fatty acids

2. Peak identification: exact mass of FAME

C x:0 C x:1 Cx:2 Cx:3 Cx4

x108 |+ Scan (rt: 17.128 min) 56 HRG AGT Clem.D
2.2+

o = C18:1

Molecular
2642 -
ion

2352

i |I L1 i l

| Y [ [ R R R R I R T T T T T T T T T T T T T T
&0 B0 100 120 140 16D 18D 200 220 240 260 230 300 320 M0 36D 380 400 420 440 46D 480 500

Counts vs. Mass-to-Charge (m/z)
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Identification of fatty acids

2. Peak identification

To identify the position of the double bonds:

Need to stabilize the double bonds
mmm) addition of a cycle containing nitrogen

CH,00C methyl ester

CH-00C
el
ENE/ J-pyridylcarbinol ester
%Wx derivative

G . .
—, - acyl pyrrolidide
A e N
L/
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Identification of fatty acids

2. Peak identification
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> areas = sum of the areas of the peaks identified (without the internal standard C17:0)

% of a fatty acid %(i )= ~A.2100

2 areas

* .
2 Areas * mass (C17:0) X 25 X 1

Area (C17:0) Sample mass (g)

Total mass (mg/g)

+ Desaturation index, %SFA, %MUFA, %PUFA, %n-3, triglyceride incorporation...
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Other methods

Lipid extraction:

* Folch (chloroform/methanol — for tissues)

« Bligh and Dyer (methylal/methanol — for tissues)

Analysis of fatty acids:

. HPLC

(& cyberlipids.gerli.com )
( lipidlibrary.aocs.org )
(& lipidmaps.org )
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