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TICGCGC--EIEI--MS fullMS full--scanscan
PCI (methane)PCI (methane)

Sample (10 g)
100 ml of chloroform/methanol (2:1)
Orbital shaker agitation (15-20 min)

Filtration and washing with 20-ml NaCl
0.9% solution

Vortexing and separation of bottom 
chloroform layer

Evaporation to dryness

Fat sample (10 mg) in 0.5 ml hexane
Addition of 0.5 ml1% H2SO4 in 

methanol
Static derivatization (30 min, 80ºC)

Direct injection of upper organic layer 
in the GC-MS (1 µl)

AUTOMATIC DERIVATIZATION COUPLED WITH GAS CHROMATOGRAPHY-CHEMICAL 
IONIZATION MASS SPECTROMETRY FOR THE ANALYSIS OF FATTY ACIDS IN FOOD SAMPLES

Roger Gibert1, Nieves Sarrión1, José Antonio Muñoz1, Ariadna Galve2 and Josep Maria Gibert3

1KONIK-Tech S.A., Avda. Cerdanyola 73, Sant Cugat del Vallés. 08190 Barcelona, Spain.
2IKAI, Institut d’Analítica Industrial, Avda. Cerdanyola 73, Sant Cugat, 08190 Barcelona, Spain
3Konik Instruments, Inc. 6065 NW, 167th St., B-20, Miami, Florida 33015 

EXPERIMENTALEXPERIMENTAL
Samples: Oil and fat samples as well as food samples were obtained from 
Barcelona market, Spain.

Standards: A 37-component fatty acid methyl ester (FAMEs) mixture (Supelco 
47885-U) was used. The mixture was purchased as 10 mg/ml of the FAME 
reference standard mix in dichloromethane, containing C4 to C24 FAMEs (2 to 
6% relative concentration). Secondary standards were prepared by dilution of 
this mixture in hexane.

To optimize cold basic transesterification procedure, olive oil was used as 
representative. For comparison, acid hydrolysis was also employed for animal 
food.

RESULTSRESULTS

KONIK ROBOKROM Autosampler in conjunction with GC-EI-MS and GC-PCI-MS on KONIK Q12 MS instrument can be successfully used for the 
determination of fatty acids in food samples. 

GC-PCI-MS spectra are dominated by the [M+1]+ ion, as well as [M+29]+ by addition of C2H5+ from methane and [M-31]+/[M-33]+ due to losses of 
CH3COH from [M+1]+ ion (saturated FAMEs) and [M-1]+ ion. CI and EI MS of FAMEs coupled with comparison to the GC retention times and 
spectra of authentic analytical standards were used to confirm carbon chain length and degree and position of unsaturation.

Both methods gave good precision for all the compounds (from 2.6 to 6.3%) and LODs even at ppb levels in splitless/split mode. 

The automatic methylation using the KONIK ROBOKROM Autosampler allows the complete automatization of the derivatization step giving 
good reproducibility in the results obtained for different food matrixes. Any GC analysis which requires a derivatization step could be 
supported by the KONIK Robokrom Autosampler working in Sample Preparation Mode.

CONCLUSIONSCONCLUSIONS

OVERVIEWOVERVIEW
AIM: To establish a procedure for the determination of fatty acids in

different matrixes using automatic derivatization on KONIK 
ROBOKROM Autosampler coupled with KONIK HRGC 4000B and 
KONIK MS Q12 quadrupole instrument working in both modes, 
electronic impact (EI) and positive chemical ionization (PCI).

METHODS: GC-MS (EI+, PCI) 
RESULTS: KONIK Robokrom Autosampler coupled with KONIK HRGC 4000B 

and MS Q12 instrument has been successfully applied as a fast 
method for the analysis of fatty acids in food matrixes using EI and 
especially PCI for a better identification of cis/trans isomers. 

aa-- CHROMATOGRAPHIC SEPARATIONCHROMATOGRAPHIC SEPARATION

dd-- SAMPLE ANALYSIS BY GCSAMPLE ANALYSIS BY GC--MSMS

FAMEs were well separated using a 100% cyanopropyl polysiloxane column, which is 
excellent for resolving FAMES (cis-trans-isomers), derivatised sugars, PCBs and dioxins. 

Sample Analysis Methodology

Edible oils: olive, sunflower, maize
Dairy products: milk, butter, margarine
Soya products: bean, lecithin, beverage

GCGC--EIEI--MS fullMS full--scanscan
PCI (methane)PCI (methane)

Oil (10-15 mg) or fat sample (30 mg) 
in 1 ml hexane

Addition of 40 µl of 0.2M KOH in 
methanol

Static derivatization (30 min, 25ºC)
Direct injection of upper organic layer 

in the GC-MS (1 µl)

Autosampler-GC-MS Conditions

The analysis of Fatty Acid Methyl Esters (FAMEs), which characterizes the lipid 
fraction in food, constitutes a main application in food quality control. Most edible 
fats and oils contain primarily linear saturated fatty acids, but branched and 
unsaturated ones can also occur. Moreover, the determination of double 
bound(s) position and geometric configuration cis/trans is also important. In fact, 
the US FDA recently amended its regulations to include the amount of trans fatty 
acids in the Nutrition Facts panel of food due their adverse health effects.

Fatty acids are usually analysed by GC after methylation, which involves the 
optimisation of both analysis time to maximize throughput and selectivity of GC 
method to ensure resolution and reliable quantification of cis/trans pairs. 

INTRODUCTIONINTRODUCTION

StaticAgitation:
30 minDeriv. time:
40 µl / 500 µl (10 x 50 µl)Derivat. Vol.:
2 M KOH in methanol or 1% H2SO4 in methanolDerivat. Type:

25ºC (cold basic transmethylation); 80ºC (acid 
methylation)Derivat. T:

Hamilton 50 µlSyringe type:

105 vials of 2 ml; 1 ml of sample/standard; 
room temperatureTray:

KONIK ROBOKROM AUTOSAMPLEREquipment:Injector GC
350 msScan rate: 
m/z 40-400 (EI+); m/z 40-430 (PCI) Scan range:
250°CTransfer line T:
Methane at 1 ml/minReagent gas:
120ºC for both EI and PCISource T:
-70 eVEnergy:
EI+ and PCIIonization mode:
KONIK MS Q12 quadrupoleEquipment:MS

40°C(2 min); 10°C/min; 150; 3°C/min; 240°C (10 
min)Oven:

260°C, injection mode: splitless/split; 
splitless time: 2 min (CI) and split (EI); split 
ratio: 1:50

Injector: 

He; constant flow 1 ml/minCarrier:
TR-CN100, 60 m, 0.25 mm, 0.20 µm Column: 
KONIK HRGC 4000B Equipment:GC
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GC-MS analyses in EI mode result in strong fragmentation and rearrangement of 
FAMEs that often do not yield a molecular ion [M]+ peak representing the molecular 
weight of the FAME, particularly as the MW increases. EI ions at m/z 74 and 87 are 
attributed to the McLafferty rearrangement, especially in case of saturated acids.

EI mass spectra of unsaturated fatty acids differ from those of their saturated 
analogues, and they also vary a little according to degree of unsaturation. For dienes 
and trienes, the molecular ion is more pronounced, while those representing losses of 
32, 74 and 116 amu are less so. 

Methyl esters of different fatty acids of (n-3) family give a characteristic fragment at m/z
= 108, while those of (n-6) series give a prominent ion at m/z = 150. These ions 
represent fragments from the terminal region of the molecule. 

The most important contribution of PCI spectra was unequivocal establishment of MW 
of FAMEs. This was identified from the protonated molecular ion [M+1]+. Moreover, all 
CI spectra contained [M-1]+ ions formed from a hybrid transfer from the original FAME 
or the loss of H2 from an [M+1]+ ion.

Ions at [M+29]+ or even at [M+41]+ in PCI spectra were formed by adding C2H5+ and 
C3H5+ from methane, respectively, to the molecule and help to confirm the assignment 
of [M+1]+ ion in the spectra.

Ions at [M-31]+ and [M-33]+, represent losses of CH3COH from [M+1]+ ion (saturated 
FAMEs) and [M-1]+ ion (unsaturated and monounsaturated FAMEs), respectively.

bb-- GCGC--MS EI/PCI FAMEs SPECTRAMS EI/PCI FAMEs SPECTRA

Canned tuna in water
Chicken products: muscle, liver
Infant formula based in beef
Cookies

EI vs. PCI EI vs. PCI FAMEsFAMEs SPECTRASPECTRA

37 FAMEs
10-30 µg/ml in hexane
Splitless/split mode

Fatty acid composition of oils and fats of vegetable sources, dairy products and in foods of animal origin (n=3) (expressed as percentage 
mass-fraction of total fatty acids; RSD% between clauses) 
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1. C16:0
2. C16:1
3. C17:0
4. C17:1
5. C18:0
6. C18:1n9c
7. C18:2n6c
8. C20:0
9. C18:3n3
10.C20:1
11.C22:0
12.C24:0
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C20:0

Compound

1. C4:0
2. C6:0
3. C8:0
4. C10:0
5. C11:0
6. C12:0
7. C13:0
8. C14:0
9. C14:1
10. C15:0
11. C16:0
12. C16:1
13. C17:0
14. C17:1
15. C18:0
16. C18:1n9c
17. C18:1n9t
18. C18:2n6c
19. C20:0
20. C18:3n3
21. C22:0

3.1
2.7
4.2
2.7
4.3
2.8

10.3
0.9
3.8
2.6
1.0
4.7

10.4
7.3
2.8
6.4
1.9
2.0
8.0
2.2

11.9

Precision (n=5)
(RSD%)

Compound

1. C4:0
2. C6:0
3. C8:0
4. C10:0
5. C11:0
6. C12:0
7. C13:0
8. C14:0
9. C14:1
10. C15:0
11. C16:0
12. C16:1
13. C17:0
14. C17:1
15. C18:0
16. C18:1n9c
17. C18:1n9t
18. C18:2n6c
19. C20:0
20. C18:3n3
21. C22:0

3.1
2.7
4.2
2.7
4.3
2.8

10.3
0.9
3.8
2.6
1.0
4.7

10.4
7.3
2.8
6.4
1.9
2.0
8.0
2.2

11.9

Precision (n=5)
(RSD%)

CI of FAME (m/z)

74,43
74,43
74,87
74,87
74,87
74,87
74,87
74,87
55,69
43,93
55,69
74,87
55,69
74,87
55,69
74,87
55,69
55,69
67,81

EI iona

(m/z)Compound

CI of FAME (m/z)

C4:0
C6:0
C8:0
C10:0
C11:0
C12:0
C13:0
C14:0
C14:1
C15:0
C15:1
C16:0
C16:1
C17:0
C17:1
C18:0
C18:1n9t
C18:1n9c
C18:2n6t

Peak
nº
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

[M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++

103
131
159
187
201
215
229
243
241
257
255
271
269
285
283
299
297
297
295

b
b

187
215
229
243
257
271
269
285
283
299
297
313
311
327
325
325
323

71
99
127
155
169
183
197
211
209
225
223
239
237
253
251
267
265
265
263

[M[M--33]33]++

b
b

125
153
167
181
195
209
207
223
221
237
235
251
249
265
263
263
261

C18:2n6c
C20:0

C18:3n6
C18:3n3

C20:1
C21:0
C20:2
C22:0

C20:3n6
C20:3n3
C22:1n9
C20:4n6

C23:0
C22:2

C20:5n3
C24:0
C24:1

C22:6n3

67,81
74,87
79,67
79,67
55,69
74,87
67,81
74,87
79,67
79,67
55,69
79,67
74,87
67,81
79,91
74,87
55,69
79,91

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

295
327
293
293
325
341
323
355
321
321
353
319
369
351
317
383
381
343

323
355
321
321
353
369
351
383
349
349
381
347
397
379
345
411
409
371

263
295
261
261
293
309
291
323
289
289
321
287
337
319
285
351
349
311

261
293
259
259
291
307
289
321
287
287
319
285
335
317
283
349
347
309

EI iona

(m/z)Compound
Peak

nº [M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++ [M[M--33]33]++

a Most abundant ions; b not detected

CI of FAME (m/z)

74,43
74,43
74,87
74,87
74,87
74,87
74,87
74,87
55,69
43,93
55,69
74,87
55,69
74,87
55,69
74,87
55,69
55,69
67,81

EI iona

(m/z)Compound

CI of FAME (m/z)

C4:0
C6:0
C8:0
C10:0
C11:0
C12:0
C13:0
C14:0
C14:1
C15:0
C15:1
C16:0
C16:1
C17:0
C17:1
C18:0
C18:1n9t
C18:1n9c
C18:2n6t

Peak
nº
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

[M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++

103
131
159
187
201
215
229
243
241
257
255
271
269
285
283
299
297
297
295

b
b

187
215
229
243
257
271
269
285
283
299
297
313
311
327
325
325
323

71
99
127
155
169
183
197
211
209
225
223
239
237
253
251
267
265
265
263

[M[M--33]33]++

b
b

125
153
167
181
195
209
207
223
221
237
235
251
249
265
263
263
261

C18:2n6c
C20:0

C18:3n6
C18:3n3

C20:1
C21:0
C20:2
C22:0

C20:3n6
C20:3n3
C22:1n9
C20:4n6

C23:0
C22:2

C20:5n3
C24:0
C24:1

C22:6n3

67,81
74,87
79,67
79,67
55,69
74,87
67,81
74,87
79,67
79,67
55,69
79,67
74,87
67,81
79,91
74,87
55,69
79,91

20
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25
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33
34
35
36
37

295
327
293
293
325
341
323
355
321
321
353
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369
351
317
383
381
343

323
355
321
321
353
369
351
383
349
349
381
347
397
379
345
411
409
371

263
295
261
261
293
309
291
323
289
289
321
287
337
319
285
351
349
311

261
293
259
259
291
307
289
321
287
287
319
285
335
317
283
349
347
309

EI iona

(m/z)Compound
Peak

nº [M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++ [M[M--33]33]++

a Most abundant ions; b not detected

74,43
74,43
74,87
74,87
74,87
74,87
74,87
74,87
55,69
43,93
55,69
74,87
55,69
74,87
55,69
74,87
55,69
55,69
67,81

EI iona

(m/z)Compound

CI of FAME (m/z)

C4:0
C6:0
C8:0
C10:0
C11:0
C12:0
C13:0
C14:0
C14:1
C15:0
C15:1
C16:0
C16:1
C17:0
C17:1
C18:0
C18:1n9t
C18:1n9c
C18:2n6t

Peak
nº
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

[M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++

103
131
159
187
201
215
229
243
241
257
255
271
269
285
283
299
297
297
295

b
b

187
215
229
243
257
271
269
285
283
299
297
313
311
327
325
325
323

71
99
127
155
169
183
197
211
209
225
223
239
237
253
251
267
265
265
263

[M[M--33]33]++

b
b

125
153
167
181
195
209
207
223
221
237
235
251
249
265
263
263
261

C18:2n6c
C20:0

C18:3n6
C18:3n3

C20:1
C21:0
C20:2
C22:0

C20:3n6
C20:3n3
C22:1n9
C20:4n6

C23:0
C22:2

C20:5n3
C24:0
C24:1

C22:6n3

67,81
74,87
79,67
79,67
55,69
74,87
67,81
74,87
79,67
79,67
55,69
79,67
74,87
67,81
79,91
74,87
55,69
79,91

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

295
327
293
293
325
341
323
355
321
321
353
319
369
351
317
383
381
343

323
355
321
321
353
369
351
383
349
349
381
347
397
379
345
411
409
371

263
295
261
261
293
309
291
323
289
289
321
287
337
319
285
351
349
311

261
293
259
259
291
307
289
321
287
287
319
285
335
317
283
349
347
309

EI iona

(m/z)Compound
Peak

nº [M+1][M+1]++ [M+29][M+29]++ [M[M--31]31]++ [M[M--33]33]++

a Most abundant ions; b not detected

Compound Olive 
oil 

Sunflower 
oil 

Maize 
oil 

Soya 
bean 

Soya + 
cereals 

beverage 

Soya 
lecithin 

Cookies Milk 
(cow) 

Butter Margarine Tuna Chicken 
muscle 

Liver 
(chicken) 

Infant 
formula 

C4:0 -- -- -- -- -- -- -- 2.9 (4.1) 2.8 (3.2) -- -- -- -- -- 
C6:0 -- -- -- -- -- -- 0.43 (4.1) 2.3 (3.6) 2.2 (3.2) 0.05 (4.1) -- -- -- 0.01 (5.1) 
C8:0 -- -- -- -- -- -- 5.9 (3.6) 1.7 (4.2) 1.5 (4.9) 1.12 (5.3) -- -- -- 0.05 (6.2) 
C10:0 -- -- -- -- -- -- 5.0 (2.4) 3.5 (3.6) 3.8 (1.6) 1.15 (2.4) -- -- -- 0.30 (3.6) 
C11:0 -- -- -- -- -- -- 0.02 (4.6) 0.06 (5.3) 0.25 (2.3) 0.01 (4.3) -- -- -- -- 
C12:0 -- -- -- 0.15 (5.5) 0.10 (6.3) -- 23.7 (5.3) 4.2 (3.6) 4.6 (2.6) 10.3 (5.2) 0.05 (7.2) 0.04 (9.6) -- 0.36 (5.9) 
C13:0 -- -- -- -- -- -- 0.03 (6.3) 0.16 (4.2) 0.16 (3.7) 0.01 (5.1) -- -- -- -- 
C14:0 -- 0.07 (6.7) 0.03 0.38 (6.1) 0.14 (6.7) 0.33 (9.1) 13.4 (6.2) 11.5 (5.2) 15.2 (0.9) 5.0 (2.9) 1.2 (5.2) 0.87 (3.8) 0.35 (3.1) 2.2 (6.3) 
C14:1 -- -- -- -- -- -- -- 1.9 (4.3) 1.1 (5.2) -- -- 0.04 (5.7) 0.03 (3.7) 0.38 (6.7) 
C15:0 -- -- -- 0.14 (4.5) 0.03 (6.8) 0.17 (5.0) 0.03 (4.6) 1.7 (3.9) 1.2 (3.0) 0.04 (3.7) 0.82 (6.3) 0.10 (7.1) 0.03 (8.2) 0.25 (8.2) 
C15:1 -- -- -- -- 0.03 (7.2) -- -- -- 0.22 (9.6) -- -- -- -- -- 
C16:0 14.2 (2.5) 7.9 (2.7) 16.0 (2.1) 32.7 (2.8) 15.8 (3.8) 27.1 (1.9) 21.5 (3.2) 23.4 (2.3) 36.6 (0.6) 16.9 (2.8) 40.9 (3.0) 30.8 (1.9) 26.3 (2.6) 22.6 (3.5) 
C16:1 0.6 (1.5) 0.09 (11.3) 0.10 (5.2) -- 0.07 (5.9) -- 0.08 (7.1) 1.9 (6.4) 0.29 (8.7) 0.22 (5.2) 1.7 (6.3) 2.8 (3.4) 2.8 (3.6) 2.4 (4.9) 
C17:0 0.05 (1.2) 0.05 (5.9) 0.07 (7.6) 0.21 (6.5) 0.12 (7.5) 0.36 (6.1) 0.04 (8.2) 0.65 (7.7) 0.51  (10.0) 0.11 (5.6) 0.72 (4.8) 0.20 (2.9) 0.15 (5.3) 0.47 (4.6) 
C17:1 0.07 (17.3) -- -- -- 0.06 -- -- 0.24 (4.3) 0.16 (3.7) -- 0.33 (3.2) 0.07 (1.2) 0.05 (11.2) 0.39 (3.6) 
C18:0 3.2 (2.9) 3.1 (2.1) 1.7 (4.8) 4.5 (5.2) 4.6 (4.3) 3.3 (1.4) 4.1 (3.9) 14.9 (4.6) 7.7 (3.8) 9.6 (4.1) 16.5 (3.5) 10.3 (2.9) 18.9 (5.6) 12.6 (3.2) 

C18:1n9c 75.8 (3.6) 28.5 (2.6) 32.3 (2.2) 2.6 (2.9) 23.9 (3.9) 13.0 (1.0) 18.7 (2.9) 25.2 (3.4) 17.7 (1.3) 18.3 (2.3) 13.5 (1.9) 34.8 (0.5) 29.2 (4.8) 46.3 (2.3) 
C18:1n9t 1.5 (3.6) 0.46 (9.5) 0.37 (3.9) -- -- -- -- -- 1.3 (3.1) -- 0.10 (8.6) 0.20 (9.9) 0.27 (10.2) -- 
C18:2n6c 3.9 (2.9) 58.1 (3.5) 47.7 (1.0) 43.9 (3.8) 42.6 (4.2) 51.3 (0.8) 6.6 (2.2) 2.8 (3.6) 1.7 (2.7) 27.3 (2.6) 0.77 (2.9) 15.4 (1.5) 14.2 (2.4) 10.0 (3.2) 
C18:2n6t -- 1.1 (4.7) 0.83 (8.6) -- 1.0 (5.1) -- 0.11 (5.6) -- 0.13 (4.6) 0.16 (5.1) -- -- 0.11 (3.7) -- 
C18:3n3 0.29 (2.0) 0.03 (15.3) 0.28 (4.9) 13.6 (4.5) 10.8 (5.5) 3.6 (4.5) 0.08 (8.3) 0.31 (7.2) -- 7.6 (4.2) 0.08 (5.1) 0.43 (2.8) 0.19 (9.2) 0.92 (3.5) 
C18:3n6 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

C20:0 0.23 (13.1) 0.12 (5.2) 0.21 (9.4) 0.64 (8.2) 0.27 (7.2) 0.28 (5.9) 0.14 (6.3) 0.16 (7.4) -- 0.49 (7.5) 0.14 (8.3) 0.15 (11.5) 0.11 (8.8) 0.33 (6.2) 
C20:1 0.21 (2.8) 0.08 (12.6) 0.32 (7.0) -- -- -- 0.04 (9.1) 0.07 (9.5) -- -- 0.22 (4.5) 0.43 (3.9) 0.24 (10.3) 0.25 (8.0) 
C20:2 -- -- 0.02 (8.2) -- 0.03 (6.9) -- -- -- -- 0.03 (2.9) 0.18 (4.1) 0.34 (3.6) 0.23 (1.9) -- 

C20:3n3 -- -- -- -- -- -- -- -- -- -- -- -- 0.93 (4.6) -- 
C20:3n6 -- -- -- -- -- -- -- 0.09 (6.5) -- -- 0.12 (3.5) 0.43 (2.8) 0.20 (1.9) 0.04 (4.2) 
C20:4n6 -- -- -- -- -- -- -- 0.13 (4.4) -- 0.05 (6.3) 3.3 (5.7) 2.0 (8.3) 5.0 (4.2) -- 
C20:5n3 -- -- -- -- -- -- -- 0.03 (9.8) -- 0.86 (6.8) 2.2 (7.2) 0.30 (8.6) 0.09 (9.7) -- 

C21:0 -- -- -- -- 0.02 (4.5) 0.12 (2.2) -- 0.08 (8.5) -- -- 0.05 (3.8) -- -- 0.02 (6.2) 
C22:0 0.05 (3.1) 0.26 (4.1) 0.04 (9.9) 0.58 (5.3) 0.24 (5.6) 0.28 (5.7) 0.01 (8.2) 0.04 (6.3) -- 0.09 (7.2) -- -- -- 0.06 (5.3) 

C22:1n9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
C22:2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

C22:6n3 -- -- -- -- -- -- -- -- -- 0.60 (5.2) 16.9 (4.8) 0.11 (3.2) 0.47 (9.4) -- 
C23:0 -- -- -- 0.23 (4.2) 0.02 (5.2) 0.11 -- 0.01 (6.5) -- -- 0.04 (3.6) -- -- 0.01 (4.5) 
C24:0 -- 0.04 (8.5) 0.04 (7.1) 0.28 (6.2) 0.06 (6.8) 0.12 (9.0) 0.02 (8.1) 0.02 (7.1) -- 0.04 (7.5) 0.05 (3.8) -- -- 0.01 (6.8) 
C24:1 -- -- -- -- -- -- -- -- -- -- 0.12 (2.6) -- -- -- 
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cc-- GCGC--MS QUALITY PARAMETERSMS QUALITY PARAMETERS

For CI, the [M+1]+ ion was used to determine LODs. However, the sum of two ions, 
such as [M+1]+ and [M+29]+ or [M+1]+ + [M-31]+ can be used if necessary to improve 
LOD values.

aCalculated as S/N = 3 and splitless/split mode; b n=10; concentration level 2-6 ppm
CCorr. coeff. (r2); linearity studied from 0.4 ppm to 200 ppm

Parameter GC-EI-MS

0.008- 0.15
2.6 - 5.1

0.9954-0.9999

LODa (ng injected):
Precision RSDb(n=10):
Linearityc:

GC-PCI-MS

0.15 - 6.0
3.0 – 6.3

0.9942- 0.9999

dd-- SAMPLE ANALYSIS BY GCSAMPLE ANALYSIS BY GC--MSMS

1 C12:0
2 C14:0
3 C15:0
4 C16:0
5 C16:1
6 C17:0
7 C17:1
8 C18:0
9 C18:1n9t
10 C18:1n9c
11 C19:0
12 C18:2n6c
13 C20:0
14 C18:3n3
15 C20:1
16 C21:0
17 C20:2
18 C20:3n6
19 C20:4n6
20 C23:0
21 C20:5n3
22 C24:0
23 C24:1
24 C22:6n3

0.01 g tuna
GC-EI-MS

10
14

18

19

21

24

0.01 g tuna
GC-CI-MS

For tuna samples several omega-3 
and omega-6 fatty acids have been 
detected and confirmed by PCI.


