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2. Procedure

B3

Note

The present text describes the quantification procedure using a given GC column. It is
recommended to achieve twice the determination using two different phase polarities to
overcome possible co-elution. Refer to the “data treatment” guidelines in the same
directory of this web site.
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Materials
Table 1. GC conditions

215,9x279,4mm < Column Oven program Time (min) Initial gas Co-elutions
velocity
(cm/sec)

DB1, 60m x| 100°-2min; 25 50 Amylcinnamic

0.25mm x 10°/min; 280°C ald./1st

0.25um peak of HMPCC*

DB17, 20m x| 100°-2min; 17 60 No co-elution

0.18mm 10°/min; 280°C

x 0.18um

DB225, 30m x|90°- 1 min; |48 254 Three co-

0.25 mm x 0.25 | 8°/min; 265°C- elutions, but no

m 9 min jon in common
(Me eugenol +
cinnamal ; anise
alcohol +
cinnamic alcohol;
amylcinnamal +
3rd farnesol
isomer.
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argeville  Acquisition des données

Spectrométrie simple Quadripole

N

Spectre Complet Fragmentométrie
Full Scan SIM : 68-93-67
100 = 100 &
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Résultats Quantitatifs
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Résultats Qualitatifs

Sensibilité
Sélectivité

Sensibilité
Sélectivité
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El - MS/MS

Spectrométrie triple Quadripole

Q1 q2 Q3
CELLULE
MS1 COLLISION MS2

MODE 1 : BALAYAGE DES IONS PRECURSEURS

T = || —

BALAYAGE CID SELECTION M/Z
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Spectrométrie triple Quadripole
Selected Reaction Monitoring — SRM (ou MRM)

Q1 a2 Q3
7 @ —

68 — 68, ... » 67, 53, ...

1004
_— parent 1+ Tons
) P - fils
e 53
- 504
l 1 107 121 1 af
T 39 = 7 i
T, =|.f|5.,.6|5| ! Sl S I I SR

T T T T
10 20 30 40 50 &0 70 a0 Q0 100 110 120 130 140 150

[argeville_09) Limorerne ] ':' 2':' 3':' 4':' 5':' lflC' ?':'
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Balayage complet sur Q1 - Sélection d’un ion dans la cellule de collision g2
Sélection des fragments sur Q3
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EI - SIM

Aucune différenciation entre I'ion du composé
et l'ion de l'interférence

1 00— |
Interférence
Signal mesuré
S0+
Composé
0 |G N LR N LR LR LR IR Tt

L B
1020 30 407 S0 &l A0 &0 YO 100 110 120

ce
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La sélectivité du précurseur est identique au mode SIM. Du fait de I'étude des ions produits, il existe une
haute probabilité gu’au moins un des ions fils soit caractéristique du composé étudié et non de l'interférence.

1004 Fils 2 )
: Interférence
] Fils1 =
Lo _ .
Fils 3 : Composé
0 I""I"'_'_I_‘"'I""I'_'"I'""'I'"_'_I'""I:"'I""I""I
10 20 30 40 L0 a0 0 a0 Y0 100 T10D 120

Sélectivité
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MODE 2 : BALAYAGE DES IONS FRAGMENTS
@ /
SELECTION M/Z CID BALAYAGE
J\\ 100 »
- 107 121 12 53
T3 = ‘
2|;r:lI !II I||?|5'| ||| |I ||" I‘ . '|'|| Ll T : 7
10 20 30 40 S0 40 70 BO 90 100 110 120 130 140 150 27
fargevile_09) Limorene 4] £l
Q1 - SIM i
o \ 6 &5
ciD+Q3 ol Il

L0+

T T T T T T T T T T T
10 20 30 40 £ &0 70 a0 Q0 ml 110

T T T T
120 130 140 150

. .
20 30 40 S0 & 70
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FULL SCAN MS2
BIBLIOTHEQUE
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Detecteur Pompage turbomoléculaire

ThermoFisher
SCIENTIFIC
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ETAPE 1 :BALAYAGE EN MODE FULL SCAN MS
ET SELECTION DES PRECURSEURS

C:\Xcalibur\data\melangeA\melangeb-fs
eugenol+geraniol+citral+lyral
RT: 0.00 - 60.00 SM: 7G

9/23/2008 20:51:03

29.83 NL:
1007 e 5.59E9
- TIC MS
80: melangeb-
g : "
e Eugenol @ 29.83 min.
b 19.69 35.04
Q n 22.27
2 .1 3.04
£ 40
g 7
20i
:r_0_41 3.85 4090 6.50 7.67 9.46 10.72 14.29 15.77 17.47 19.41 EBLR 0GR DS 32.06 33.88 (|| 36.27 38.93 40.16 43.73 44.56 48.04 49.09 49.97 52.38 54.64 57.29 58.57
0
e L T T T T e e T L L L L L L L
Time (min)
RT: 29.27 - 30.62 SM: 7G melangeb-fs #8092 RT: 29.77 AV: 1 SB: 12 29.69-29.73 , 29.99 NL: 2.90E7
29.83 NL: T: + ¢ EI Q1MS [30.000-300.000]
100+ 5.59E9 164.05
B TIC MS 100
80 melangeb-fs |
60 90
40+ ]
E 80
207 .
E 29.41 29.54 29.64 30.06 30.16  30.30 30,40  30.60 B
0 29.83 NL: 70
100+ 3.82E8 7
= \‘ Wz ]
80— { 163.50- 1
3 / \ 164.50 MS CCs|
60— ( \‘ melangeb-fs ]
= [ s
Q 40 - g
¥ 3 [ \ 8
& 20 | \ 1
e J \ g 40
1 2938 29.51 29.68 N 30.18 30.3830.49 E I~
0 29.83 NL: ] b
1005 3.26E8 307 130.99
E mz= B 102.99
80— 130.50- 7 77.01
3 131.50 MS s0]
—| | | b-f
603 || reangenTe 3 55.04 103.99 165.05
40 [ ]
1 /o 1043214 | 65,02
20— | | ]
029.28 2045 20.61 20.73 \ 30.07 30.16 30,27 30.42 30.49 3 ““\“h Wl MH“H Al D L 18805 1e4.10 242.30 266.16  297.19
e e e e e b ot O S b D R T TR TR
29.4 29.6 29.8 30.0 30.2 30.4 30.6 50 100 150 200 250 300
Time (min) m/z
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ETAPE 2 : CHOIX DE L'ENERGIE POUR OPTIMISER
LES TRANSITIONS SRM CHOISIES

C:\Xcalibur\data\melangeA\melangeb-srm1 9/24/2008 10:35:48
eugenol+geraniol+citral+lyral

RT: 28.97 - 30.77  SM: 7G

100— 29.83 NL: 6.92E8
| TIC F: + p EISRM
] ms2 164.002
] 131 - 6.92.108 @10v [130.500-131.500]
50— MS melangeb-srm1
ol ,zd 29.11 29.25 29.33 2944 29.54 29.62 30.29 30.40 30.48 30.53 30.62
60 29.83 NL: 4.13E8
- TIC F: + p EISRM
164 ] 8 ms2 164.016
—p — [120.500-121.500]
1 2 1 4 - 1 3 - 1 0 @ 1OV MS melangeb-srm1
29.09 29.23 29.36 29.52 29.65 30.24 30.32 30.37 30.47 30.60 30.75
- 29.83 NL: 4.28E8
2 TIC F: +p EISRM
3 @ 10V ms2 164.028
c = / \
e — 8 /o [103.500-104.500]
2 s50- 1 04 4 " 28 " 1 0 MS melangeb-srm1
.
8 A / \
E) 0: 29.00 29.08 29.13 29.23 29.36 29.41 29.59 29.64 ya . 30.11 30.18 30.26 30.32 30.50 30.55 30.65
100 29.83 NL: 4.87E8
| TIC F: + p EISRM
5 ms2 131.002
i [102.500-103.500]
50— MS melangeb-srm1
o 2902 2907 2922 2935 29.46 29.61 29.69 30.18 30.27 30.33  30.47 3052 30.65
100 29.83 NL: 2.59E8
] TIC F: +p EISRM
ms2 131.018
] [76.500-77.500]
50 MS melangeb-srm1
o) _ 2904 2012 2025 29.32 29.41 2958 29.65 29.70 30.16 30.22 30.33 30.41 30.48 30.59 30.65
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
29.0 29.2 29.4 29.6 29.8 30.0 30.2 30.4 30.6

Time (min)
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Limonene
Full MS2

METHODOLOGIE

ETAPE 3 : SIM + FULL SCAN MS/MS
CREATION BIBLIOTHEQUE

Qual Browser, - melangeb-fs, AM21983-QED, melangea-srm-biblio - [melangea-srm-biblio. raw]

File Edit Wiew Display &rid Actions Tools wWindow Help - | O]
3|25 8| BE(o| 2 [Rt|2[¢]s B i [t s B o o]
.0 - UG

CAXealibun. smelangea-srm-biblio 17142008 12:08:23

mela

melangea-sim-biblio #32160 RT: 8,14 AW 1 NL: 2.64ES5 Q

T: + ¢ El Full ms [10,00-73,00]
Z0
260000

240000
220000—5
znnunn—f
180000—5
180000—5

n 140000

tensiby

E 420000
100000—5 27
BDEIDD—E
BDEIDD—E
4nonn—f

20000

D_||||||||||||||||I||||||_-\|_||

41

53

a1

50| 52

10 158 20 25 20 25 40

UM




C:\XcalibunData\melangeA\melangeb-fsms2 9/23/2008 21:58:05
eugenol+geraniol+citral+lyra

RT: 19.11 - 21.42
100

Relative Abundance

E Full ms2 84.000
80
E [30.000-94.000]
70
8
E a
19.64 19.69 19.86 2022 20.55 2091 21.35 g e
] Al J 5 7
0 2084 NL: e NL: 8.86E6 2 507
1007 1.03E8 melangeb-fsms2#9505-9573 2 7
4 TICF: +cEl 95+ RT:19.60-19.73 AV: 12 SB: 5 404
80 Full ms2 84.000 90 18 19.35-19.57 ,19.79 Fi+ ¢ e 7
- [30.000-94.000] El Full ms2 69.000 30
b MS 85~ [30.000-79.000] 3 5547
Goj melangeb-fsms2 80 2%
] Ll 47 -~
40 19.68 70 El | 88.46
] NL: 4.01E7
] 65 1005 melangeb-fsms2#10072-10122
207 60-] o] RT:20.76-20.85 AV:8 SB: 18
] E 19.35-19.57 , 19.79 F: + ¢ El
o 1952 |/ | 19.75 20.41 20.71 21.18 55 e Full ms2 69.000
20.84 NL: 50| E [30.000-79.000]
100 1.63E8 4 41.26
] - 45 703
= TICF: +cEl =
80 Full ms2 69.000 40 60
- [30.000-79.000] 35-] E
] Ms 505
60— melangeb-fsms2 30-139.26 3
] 25+ 404
40] 19.68 201 305
] 151 E
B 207
20— 107 3
] 67.13 3
1 5 53.1 8 109 || 715
B 19.55 20.15 20.36 20.63 21.28 ) i “53.77 E|
[ e e e e B s s s B B B e AL R B B e L E B Ry B R T 7 T T T T
19.! 20.0 20.5 21.0 40 60 80 100 150
Time (min) m/z m/z

Neral Geranial Neral Geranial



C:\Xcalibur\Data\melangeA\melangeb-fsms2
eugenol+geraniol+citral+lyral

22.14 - 24.84

A
83,2882 g3 3x33

9/23/2008 21:58:05

03 CF:
7 0; Full ms2 69.000
o 1 [30.000-79.000]
2 703 MS
g 3 melangeb-fsms2
e Py,
2 509 |
o =
2 404
«© |
2 304
205
105
OE 2240 22.66 22,84 23.33 2360 23.93 24.27 24.58
23.26 NL:
5.54E6
TICF: +cEl
Full ms2
136.000
[50.000-146.000]
MS
melangeb-fsms2
23,42
23.82 2413 2446 24.73
1 1 T T T [ 1. T 1 T ] T 11T
23.5 24.0 24.5
Time (min)
Geraniol

N

‘HH%HH?\

HH?HH?\H\?\\H?\H\%\H\?\H\%‘\H\%HH%HH%

D

n W B

=

121.14

93.06

91.11
79.15

107.07

NL: 9.36E5
melangeb-fsms2#11264-11325
RT: 23.20-23.31 AV: 10 SB: 17
19.35-19.57 , 19.79 F: + c El
Full ms2 136.000
[50.000-146.000]

136.13

m/z

Geraniol



C:Xcalibur\Data\melangeA\melangeb-fsms2
eugenol+geraniol+citral+lyral

20.23 - 23.09
100

3. 8 & 3 =

9/23/2008 21:58:05

8 80
3
£eo
<<
24
g 21.48
& 20-
72041 20.63 | | 20.90 21.28 | | 21.54 21.80 22.40 22.66 22,84
0 21.46 NL: 9.39E5
1007 TICF: + ¢ B Full ms2
4 156.000
8(%7 [50.000-166.000]
] MS melangeb-fsms2
60|
40|
20|
1 2046 20,69 2095 21.28 2205 2216 9555 2291 23.05
0 21.45 NL: 2.94E6
1007 TICF: + ¢ Bl Full ms2
— 138.000
80| [50.000-148.000]
7 MS melangeb-fsms2
] 20.83
607
40
20|
] 2051 21.15 21.29 21.58 21.85 2231 22.49 2254
rr o111 1t T 1ttt 1t 11 rrr 1t 11Tt 71]
20.5 21.0 21.5 22.0 22,5 23.0
Time (min)

Relative Abundance

H\RH?H\?H\

§\H§m§m§uu:

54.96
53'6\?1 ‘H |

109.19 123.06

138.14
3814 155.05

D N ®©® ©

\HﬁH?m%m?\u%‘w?m?u\?m?m?

123.12

109.04 138.15

Citronellol

T T
100

m/z

120

L L
140 160

Full ms2 156.000
[50.000-166.000]

NL: 4.94E5
melangeb-fsms2#10379-10453
RT: 21.38-21.53 AV: 13 SB: 18
19.35-19.57 , 19.79 F: + c El
Full ms2 138.000
[50.000-148.000]
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136 > 93

136 > 79

Evénements

Full MS
I>1.106

METHODOLOGIE

Qual Browser - melangeb-fs, AM21983-QED - [AM21983-QED. raw]

File Edit Wiew Display Grid Actions Tools wWindow Help
B S o 4|

m - .I.(.:?‘ R@‘

([ ¢[s[¢]e B sl B ZT

|2 2| | 2]

ce

Ciealibun, A2 1953-QED
coumarine-lilial-limonene-linalal-gammamethylionone

2300/2002 15:30:22

RT:7.28-257 SM: TG

—a

ML: 3,76EE 39
TICF: + p EISAM ms2
62,000 [B6,500-67 500] M3 .
2000000 AMZ1333-GED L| monene
c 7,39 8.85
TL: 1,066
1000000 TICF: + p EISAM ms2 53
g £5,002 [52500-53.500] M3
E 500000 AM21983-0ED
= 7,80 503 209 843 856 860 -
o 2.1 ML: 4, 32E5 |"__42 &7
TICF: + p EISAM ms2
L LA 8.7 136,000 [92,500-53,500] 51
J— /\ IS AM21983-GED 3
7,29 201 308 8,23 8,54 £62 i 203
I 01 80 ¥ i Z 1 .
= o L L64€5 507 1.8 Cineole
= 80 2 s
100000 00-73,500] z 3 5
£ s az
o 3 0] , [
52 83 8.4 & |
Time (min) a 2:9 B:?
&1
100
RT: 7,88 - 867 ]
2,16 50
. . b
400003 £ 65
= 000-73.000] ]
3 IS AM21353-0ED 1
300003
13‘ 3 68 87 40
e ] ]
£ 200003 ]
100003 3 8
B 77
ol :
835 L5 4
E . 300000
SR00003 =2 és.ucu? o2
prprrE [40,000-32,000] 250000
3 9 3 IS AM21983-0ED 200000—,’
3000003
g 150000~ 51
200000 100000
1000003 .18 50000 s 72 ol
= | 39 63 76 ([ | a5
I} o =] =1 =
| L L L L L L L L L LU L | L | L L P L T
79 2.0 2.1 82 2.3 2.4 a5 26 20 40 &0 80
miz

Time (min)

ML: 2 55E4
AMZ19S3-
QED#32451 RT:
216 AR+
El d Full ms2
52,000
[10,000-7: 000]

NL: 1.00E4
AMZ1923-
QED#33160 RT:
237 AV 1F+e
Eld Full ms2
63,000
[10,000-73.000]

HL: 2,154
AMZ1983-
QED#32511 RT:
518 A4 Fi+o
El d Full ms2
93,000
[10,000-58 000]

NL: 3 42ES
AMZ1983-
QED#33122 RT:
235 A4 F+e
Eld Full ms2
93,000
[10,000-9%,000]

MM




mz

Aysuaqur

SRM data point

20uepunqy aAReRY

10.6

104

10.2

10.0

9.8

min
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METHODOLOGIE

CxcalibundataimelangefAM21983-0ED

courmarine-lilial-limonene-linalol-gammarmethylionone

Q232008 18:39:23

RT: 7.55-5.93 Shi: 73

Time (min)

2.27 ML: 3.7TEER
1083 TICF:+ p EISEM
E ms2 68,000
503 [E6.500.67.500]
60 F1S AMZ1983-SED
40
20
o ML 1.06EE
o100 TICF: « p EI SRR
z 3 ms2 62.002
= 803 [52.500-53.500]
- 1S AMZI353-CED
5 o0
ESE
g
& 20
o E 243 8568 575 893
o 5.6 hL: 4.32E5
1085 TICF: + p EI SRR
3| m=2 126.000
203 837 [92.500.92.500]
= MIS AMZ21923-0ED
e
40
20
761 785 2o 254 562 873 217
2 ML: 1E4ES
1003 TICF: « p EISEM
E ms2 136,004
803 [78.500-79.500]
03 RS AM21953-HED
40
209
P

Time (min}

RT: 761-881 SM: 76 A
837 HL:
A= 445E4
a0 TICF:+ o Eld
Full ms2
B0 216 52000
£ vo-| [10.000-73.000]
] S
2 sa
s F0 AM21083-QED
2 50
M
2 a0
i
& =0+
20
10
st
78 a0 8.2 8.4 8.6 8.8

AMZ1953-QED #32455 RT: 816 AW 1

HNL: Z.55E4

F:+ cEldFull ms2 62.000 [10.000-72.000]

1005

@ @ = -l w w0 i i
o t o o o o o t

h
o

Relative Abundance
~ b b I A i)
] =1 h =1 ] & & a
st by e b b b b b e bee bbb beaaa b bbby il i

o

i

20.20

S2.12

o
=

o

W
i
W
w

1
2 Mitralkbenzens
3 251 251 047 J-nitretolusne rASRAS
4 243 248 0.35 RO rASRAS
5 180 188 0.05 LIkANENE PASAS
& 174 174 0.04 d-nitrotoluene A ShAS
7 103 106 0.00 2-nitrotoluens A ShAS
8 72 72 000 3.5dinitreanili... nASKAS
i 12 13 0.00 LIMN ALSL rASRAS
10 & & 0.00 darmine-2.6d... MIME
11 4 4 0.00 2amino-4.6d... MEMS
12 1 3 0.00 1.3.54rnitrodo. . hASKS
13 1 1 0.00 LitaONENE A SkAS
14 1 1 0.00 LIMN ALOL MSRAS o
< ¥
E NL: 95562
1. AMEI FEF-QEDS 32453
E RT.2l& AV:IF okl
w0 d Full m=2 62,000
E 10,0007 2,000
a0
7o
@3
=3
3
=]
m—:?
EIE-2
10
oE | a &
HL: 95562
Uee 51 563 RS| 34 MG MG
E Enincé 81 CASE HA
w0 limanene
=]
7o
03
o]
37 a
-]
E 3 &
2]
|u—z £ E e
Al =2 3lle | wa
Hr—————t4 ——
= o 0 &

20 points d’acquisition en SRM pour une sensibilite ultime
1 point ‘sacrifie’ en full MSMS pour un maximum de specificite (recherche en
bibliotheque possible et une proba 98%).




argevifle CONCLUSION ... ced

AVANTAGES TRIPLE QUADRIPOLE :

- Haute sélectivité

- Limites détection améliorées par réduction
du bruit de fond

- S/N nettement amélioré

- Quantification sur Ions Fils

- Identification par spectre MS2

Plus précise en quantification et fournit
statistiguement moins de faux positifs (allergene
détecté mais non présent) et moins de faux
negatifs (allergene présent mais non detecte).

Etudes a poursuivre ...
Prix !
Technologie Ion Trap ?7?



