Introduction

2. Advantages of coupling o o 3. Application to bio-oils Foey . o

g OH \/‘\/MWV”\OH
Direct introduction Fourier-transform ion cyclotron resonance mass Xylose (-25) % ens CulluONa CaHs, ONa"
. . . . . Taxifolin (0 95) <08 b ~ 321.24005
spectrometry is typically used to evaluate upgrading efficiency at the v\g ; 1:’5 RIS ©)
. . . ° ° irect injection ) ™ 32113102
molecular level.' To obtain information on the isomeric content of these Direct injection 5342 pests - s 0, Slucos (2 0 Jgjk | 2116255
i : : ; | i ucose O OH
samples, the addition of a separation method is required. i j €, H,0 N 20 sl | N Dﬁ))L Acetosyringone (0.2) | |
Cl OH 0 ) |
Bo ? JMJ{ MUL 625.27721 %1,5. : " 15 j_’]’ Vanillic acid ([1}H43) :z:?)%/
_ Loa WAL (W 1of - TS 0 o o
50_ 347.09491 62520 62525 62530 62535 625.40m/z cAPE C[ o .
40- 0.51 5 ’\EEJ 0 OH ~ - 321.13098
] SaCCharose ( -3. ?) \@/\J : MEthyl 3 4 S- /\N‘\/\N\/\/\j\gﬂ : 321.18271
20'_ 00 02 04 CI}J,EE 08 10 12 100j - H trlmethoxybenzoate (2 2?) ) ) _
o - a@\,ﬂ S )_Epl%?lgca / Stearic Acid (8.2) D | i / |
8 g0 v _ e e T O 20 S
C,H,0Na 3 Ho.f:,g HDI&E"DH Ho @ oH O > s it
LC-MS 0-20 min 10952 peaks ™3 625.27727 LC-MS 0.20 min S ] Plnuresmol (2.3) Oleic acid (7.6) - g X0 |
- . ( 2 0 . € 60 Raffinose (-5.8 Phloretin (2.6) 8%) Bioald . g - . 20 ‘
100+ b i 23 C,H.,O.Na I Ry i N E il H o on /o 600 : | 321.18280
801 E f||‘ |‘ \ | 525/34965 i 7aNn ﬁ 40 {ﬁ 5-Hydroxymethyl ;OI%[&J\(] \Q/Q)LO/ 40 10 321.13089 ‘
] 327.10499 41117802 e 22’;2'[}][ 235 2."';‘.—’.;;5'.-3.(;. .“6.25'.' v % %1'5 57 . | furfural -0. 6) Er}{l |§1E)C| mEth}"l Palmitic ECId T 2 200 e s 0.5 0.0 JL_“_ULUMWWWWW}MM__ __'& l;\'
Here we evaluate the advantage of liquid chromatography coupled to ; . RSN & 20| || Levoglucosan (- p-anisate (1.7) . T o1 13088
| . osf’ o s ] o - = -] x10° :
FTICR MS equipped with a 18 teslas superconducting magnet for the . Rl T | 0] ‘/ / o 80, Bio-oil4 el 20
. . . 0 02 04 06 08 10 12 ° 00| W 15 321.18279
characterization of different upgraded.? oo e | e e T e T ° ° " 2 Tmemin 18 PR 2 . B
5 3 - =5 If
. . . . . 200 , = = 0.5 ety lp' Ll PN b B | ) L]
Figure 3. Comparison between direct infusion and LC-FTICR run on . o s d 8§ 0 7 W WTmeme C0 300 300 40 500 600 70 80 ok | mine @iee @i
. . +
1. Method development the same sample. Van Krevelen diagrams are given for both mass F'nggeF?_'lggslageak cFron?rEI:co%ranF: (BIlDC) of 21 EdS.I( ) |gr.1|zed starhldards,
. . : - , S :
spectra to highlight the decrease of ionization effect with the coupting. fhe logh values are indicated in parenthese Figure 7. Heatmap, average mass specta and zoom at m/z 321 of the four
IE:S:::E :13.24:}93 + n.nunrlﬁ - “ a) . 31438;3.1506? b) chromatography. analyzed bio-oils.
‘ r| | f' | R (m/z200) =1300 000 .. .. . : : _ _ 5
f.‘\ w,”| J||| | ||'| | | 83338676 \ Nearly 1000 additional peaks thanks to reduced ionization S Ll L , o-f2emn o 19-178min .. : oo . 5
| | u‘“ ||'1. -'. | I| 833.42291 og o . | N :"- ) , | - ™ ] 17.5 N ) N # o 0 o o OH o ©
e il e o AN L)‘Jl ||M| |L"| l'.JiUl lLf.‘ ;| |'w_ﬁu""h .ru'| Y competition i | = .,\ ~ | I B2 ; " L= B e . ~= jSg A H”fg; > W O “‘3%0“
e eia 24008 40,0006 833.350174 0 I = ol = I 2 LogP170  LogP267  LogP 3.84 b) LogP-2 LogP-15 Log P 0
FID:04s 833.313815 0.099 ppm 0.176 ppm 0.054 bom 0517 - 0.5 si— 0.5 2‘5’ I:ir:fﬁ" (|| 112291%57': /ﬂlt
833.386476 " (mfiz200) = 680,000 383.146488 . PP Okon.u 02 04 06 08 10 12 %00 02 04 06 08 Lo 12 %0 02 04 06 08 1o 12 %0 02 04 06 08 L0 L2 0.0 r\j|||| |f\/ ! '\,/ﬁh
833.422578 383.146471 383.146442 Intens. orc or ore ore 0:: | dkf_/\«J \*—“’“M’w\u A Inte%gg ) /I Lﬂ,_,_d_____ﬁ_m”___ -
. oamidn i, : x109§ 1.5x107§ 'l 4xl06“ \/k/\
10 18 Time [min] 833.25 833.30 833.35 833.40 833.45 m/z 3_005 \//\,VM ||||| II \/ﬂ.l
2.75% _ )\L OMM/J /\Wd\m
. . - A V AR S B SV SN ' ' 2-505 /ﬂ,»/"‘ﬂ M J\/\M 6 xmgz 12’;:31%56.3
Figure 1. Adjustment of the FID length to ensure enough resolving power 33145 383150 miz 383.145  383.150 miz a1 smaie 225 ﬁ\mw | | L |
and scanning rate / T N R Y R g SISOV ) |l
2.5 - 5 min 7.5 - 10 min 12.5 - 15 min 17.5 - 20 min . 3x106§ ﬂ' N ,/‘"\u;" |
Amino sugars 2 . 25 o = . 23 — . i:: Ill'l |I - II.'f |
= T = R N 59 e AN N | X I A
B Lipids 21& = 21'5 . r = o 9‘1'5 5 e 8 9 10 11 12 13 14 15 16  Time[min] 0 1 2 3 4 5 6 7 8 Time [min]
— b) 04T B Unsaturated T 10 e T ;:-*_-':-*",-"‘ T 10 ) Trof 75
] s ] Hydrocarbons : ' o : : - i 1. : 50 . . . .
. : 10.4 10.6 108 = Froteine Figure 8. Extracted ion chromatograms of (m/z 381.13086 in a) and m/z 227.05261 in b)) .
] g ] H Time [min] arycentre 005 02 04 06 08 10 12 G'BO.O 02 04 06 08 10 1.2 O'CO-O 02 04 06 08 1.0 12 990 02 o4 o6 08 10 12 OO M ° ° ° M M
] o2f 1 @ Median error for X Barycent oic oic oic oic Different isomeric profiles are observed. Putative structures are also provided for each one.
] — o1fF 3 each scan . e oo
1§ ] Figure 4. Mass deviation between the molecular formula and
I 2 ] — Data between Q1 i A : : ‘A : :
__ E G thg peak apex value of the ion at m/z 383.14648 at the beginning, Figure 6 Van Krevelen diagrams of.the bio o.|l obtained with References Acknowledgments
] o2f 1 d middle and end of the chromatogram pyrolysis along the chromatographic analysis. 1] ™M C. et Al J /
| | ] 03f 3 inimum an ase . e . Journal o : :
o T I by o maximum errors Analvti l’ 4 Applied  Purol ,f This work has been partially supported by
0.0 25 50 75100 125 150 7S 200 00 25 50 75 100 125 o 175 200 . . . na y 1CA an pp /e er yS[S
Tine (nin) Time (i) \ Despite the absence of ion current control, mass shifts at . - . L Labex  SynOrg  (ANR-11-LABX-0029),
N\ , , \ Trends in compound families according to elution time: 2024, 177. h
, o , , o m/z 383.14648 remain very low (<0.2 ppm) over a wide bohvdrates. lisnin derivati turated hvd hons. linid ST W Al Anal. Ch Carnot 12C, XL-Chem (ANR-18EURE-0020),
Figure 2. Attribution error as a function of time before calibration in (a) and TIC range, mainly due to the 18T magnet limiting space carbonhydrates, ugnin derivatives, unsaturated nydrocarbons, lupias [2] Wootton, C. et Al. Anal. Chem. EU Horizon 2020 (731077), Région
- ° . . . ’
attribution error after calibration, scan by scan, using the PyC2MC software ’ confirming the elution order of the standards for the entire sample 2024, 96 (28), 11343-11352

charge effects. Normandie, and Infranalytics (FR2054).



	Slide1

