METHODS FOR IDENTIFICATION OF KNOWN AND UNKNOWN FOOD
CONTACT MATERIALS BY MEANS OF HPLC-HIGH RESOLUTION-
ACCURATE MASS SPECTROMETRY

Laszlo Hollosi and Michal Godula
Food Safety Response Center - Thermo Fisher Scientific, Dreieich, Germany

[ INTRODUCTION ] { RESULTS ] ldentification of unknown compounds

Packgging materials (PM) and non- Identification was conducted both by TraceFinder
intentionally added substances (NIAS) are| Targeted screening for known and unknown 3.1 screening and quantitative methods based on

currently one of the hottest research topics| compounds the established database search. Extracted ion
In food safety relevant applications. Current | | chromatograms (XIC) were identified and
research especially focuses onl 2:5-bis(5-tert-buthyl-2-benzoxaolyl)thiophene compared to FIA observed or online available

identification of non-expected or up-to-now and 2-hydroxy-benzophenone were used as | spectral fingerprints. Spectra were recorded in

known model compound for testing and four | poth ESI and APCI ionisation mode.
unknown compounds. individual unknown compounds were received

Data Review - PM Ispra unknowns 600 H pos screen okok

. - " Samples EEE | compauinds -7 x
Recent poster aims to present such | from co-operation partner for demonstration of | =™ - e e e
E0 © Unknow_mix_apci_pos_S0pom_ubr_extscan) & &a o fa fa
@ 2c-di-tert-butyl-4-methylphencl o3 L] @  4-ethowybenzoic acd, athyl aster 4-Zathawybenzolc acd, stivd ester @AT 8.02 CL1IH1403 M+H
[ ] - [ ] - L[] ] ] ] : ‘,r‘cgg;ohg:(nghw benzcphenane e =] F ) @ lauralacta m aurola ctarmi@RT 7.59 CLZHIIOINLI  M+H
n T @ Dwisononyl_phthalat a5 ’l cid Lauric a¢ 78 izH402 MM
laentrication process ermo risner scienttic - i et it syt e i
a rO aC e S S u O r e I -— " < B ¥ 57 = |dbetenate ~ glycersl dibehenate®RT $.02 H1403
k=3 gallic acid, propyl ester allic acd, propyl est 32 H1205
- o0 4 2cumyiphans 4 3cumylph H1601
R - HR [raceFinder 3.1 software was used for e S
| ] 4,4 rdihydraxybenzophenans 44 dibydraxybenzophenons@RT 7.31 H1003
- phenyl carbon dipheryl carbo RT 13H1003  M+H
e S O I u t I O n M S ( M S) b aS e d L C M S n 103 - 2-?[2'-?h}dm-?5'-’mz‘f Aphenyl)benzotriazole 2.2(2"?hydrowy-?5'-Pmethylphermd)benzotriazcle@RT 4.32 101N,
104 ] hy::lrux\ m-dmx'.benz pheno = Fhrydrooey- 24 -?methoxybenzophenon=EAT 7.55 1
eval uatlon 105 ® @ n-?dodecanedioic ackd vIdodeac cid @AT £.04 1 la%1
- - - - u G 106 = L] & 9,9-7his{meathaxymethylfluarens 3,9-7his(methoxymethyl fucrena@®RT 5.35 CITHIEO02 M+H
\ 107 [+ L] @ cleamide aleamide@RT 7,96 CLBHIS01N1 M+H
pli] - - ohsic acd clsic acid@RTR {1BMIA02 0 M4H
\ 108 = ] - stearamide shearamide2RT 7.54 C18HITO1INL M+H
" . 0 0 H N E N < Ll = ] & rrtadesul isnsumnate mraemd et O T T A4 P TEr st bl PLH =
= Chromatogram - [ x| Spactrum - 0o
autnoriZzed or unautnoriZzed SsubStances. e

90

o Unknow mlx p i_pos 5[}ppm hr_extscan 2 4-7dihydroxybenzophenone  MNL: 1.83E8 miz: 215.07 - 215.071 ) _ N _
F: FTMS {1,717 + pAPCI c a Full ms [60.00-600.00] E-nléﬂ?ﬁ'_l-qIﬁ"—apﬂ_ﬁ?fﬁs—uppm_Lr‘h'Tef—lﬁEzng-T.-§%3~3H' T3
RT: 7.31 TEITME AT+ p AFL corona Full ms (X 0-500.00]
W d AA: 153617328961 100 Ser185 I 286z
e demonstrate tne power o ah s -
100+ E o0 rzophenane
a0 &0 137.023

" - __ 70
[raceFinder 3.1 software with known and OCHa(CH,)6CHs

- 2 60 N g %]

= 50

= o 7.42
= 50+

T 40

unknown compounds. . =
P Database establishment " ol \\\C NN - Py o

0535 f; . 6263 566 249148 1399 202

' ! 1-tepepp bt e e e e e e e e e
55 '50 55 85 9'3 e 4 e VY M & it PR ¥ s
RT{m) miz

Accurate mass database was established for Figure 4. APCI screening method result with
600 potential target compounds. HRMS compound prediction for an unknown compound.
precursor and fragment masses were identified e TR s

[ ANALYTICAL METHODOLOGY

1 E t b I . h t f d t b D B £ Acqul Fags | Status Filename samp |EY Flags | Flag Details Compound Compound Type| Height| Area | Expected RT! Actual RT' Calculated Amt! Theoretical Amt| Sample Amt| mjz (Expected)
) Establishment of database (DB) for known compounds In LC-HRMS e R — e L
] th H ] h R I t- / d t 3 3 @  Unknow_mix_apci_neg_S0ppm_uhr nkn | 3 (butyl methacrylat eﬁ'lyl rylahe hyl methacrylate) copolym a‘getCo pound 52473 5128475 6.30 622 NJA NfA NfA 341.197
- - 4 4 @ Unknow_mix_apci_neg_50ppm_uhr_hcd Unkn | 4 H -Idextrin ound N N/F | N/F NfA NJF
Q with High-Resolution m/iz data - experiments. = =EE B ok
7 H 2-?pinene aund N NJE NJF NfA
_ _ R SO A
2) Performing analytical 5 coognd o =T 208 B =k s o g =
General 22 Imeth :meb {4~ eft;i”s rt-2butyipl hh l)I ~ Compound LS-bi-benzA-thiophene 12 H 1,1,1-*rimethylolpropane trimethacrylate ound N/ N/F N/F N/A
m m = = T, — e s = ) e ST L.
eaS u re e n t Screening §:§6 I;i[hehyl 2(3,5-2di-7t guyl hydroxyphenyl)-2propionate] Sonkalorn:/ None Newtral Mass: 43017145868 s o & ;x
ea ection 0 Tl 2 ool pla ) v
_ koe > %42b§FI:;einE:n 2602 Prony 147 mmcc wos '35 2wiaine Terget Pene —
pou
6 G d I reCt an aIyS I S by F IA H R M S e E §¢7§§(§n§i%;§§;%%t;?ﬁ ;ggmm"d e e peakl 431,17878 Confirming Peaks {Quan 0O
Grid 2:4—%:22:'»0-;6-:;3 e?ﬁ-’l,;gi’;ﬁzine Product Mass: 415,147 P ProductMass  Collsion Enera:
oag a 0 LC-HRMS (after extraction) — S =W
Development Batch %,;Il)jlm 2butyl-?2-?benzoxazolyl thiophene
DOO OO O &72 ng &R: pve:mpm d
0 gzgzﬁmaleh:drcarboxyﬁc acid
3 D t I t %Igj?;?e;l;a?:g;:;:ggyﬁc acid, dimethyl ester Collision Energy: 60
9) O O ) ata minin g evaluation et
] D s
e RS N 2-:7(4:?d‘odgcy1p¥»e'ny:l)‘i’r_\do,\e 5
D G e - ’ LA oo i ool
oo
O 3 e > gz;icjxu'a\ig??l -2diphenylacrylic acid, 2-2athylhexyl ester
- =7 . T (o s 0 2-2cyano-?3,3-2diphenylacrylic acid, ethyl ester
m| D O s . . . 2 Tl
) ot - " 2-?hydroxy-74-?methoxybenzophenons
— 1 2-7hydroxy-?4-?n-?hexyloxybenzophenons - - - -
o) it s e Figure 5. Quick overview of possible target compound
S o Spe 2-2phenyiindole
Optimized for Environmental and Food Safety 2-?prop§nol : e U S PR ] ] ] L] ] ]
! 2 RO T ok e Rtk identity in quantitative method result window (APCI
Figure 1. TraceFinder 3.1 database compound lonisation).
definition page with precursor and fragment masses.
RT; Q00 -1204 5n: 7E B =S| BT 0.00-1204 St 7B -4
RT 7Ea ML B.E1EE RT: 768 KL 1.56EB
1004 BF: £3° 17759 EFCF FTE 'L1 Ii nap 00 BP: 415 1462 I::'Uia ';r:;-lj_r;;;} | pAnc . -
Q) e | L] D) Gt ldentified unknown compounds
[ aﬂj SF:K Pp - a0 Ei%ﬁi?”f-mmm-
INSTRUMENTATION .
z U3
2.3 E
ERE B koo, gpi g Slpom i OB A5
< 503 = &0 taining
o3 e
5“3 Y AT 000-1205 it 8 :
n 3: 30 0 RTTT0 L 5.55E8
. . . . . 03 20 mfz=431.1??14-431.17885F:FTMS
Thermo Fisher Scientific Exactive ™ Orbitrap ™ o i 2 S i s 2 g i L 28 ol oS i "
o 1300050 100550 1910:96 1610435 _ | lkl__ anyre ol I0soesi losoasi iespesi fh, 3631402 415 470 benzoxazolyl)thiophene [Jnknow m\xa]m N o i g ]pp n i A 0 A 6 y
high-resolution benchtop mass spectrometer L et = 60 T [Timetnn
g - { { p p I { _ i 0 _ o
ﬁ F?majr;-;}m:pi':l{va -:r-:.».#FTRR |p[::|En ;I::uncqn]L e “ l;:m:_r"ﬂﬂ[l_p rtml‘r"; hl-:m;f “Eﬂﬂihj TG;;;IEA%;E?D%JI? - - il W] 2.4 dh d
COUp| ed to Transcend TLX_l SyStem - . U VTISA% 2055064 410 56 674 280055 010 401 0 1 " o ol yh M 2-hydroxy-4-
. : I 7% W4 7988 enzopnenone tvl b
. 120000007 ] 5100 O ZEORTORSE FIS | )] octyloxybenzene
. ] — 141 4 p APCl corona Full
Column: Hypersil Gold C8 HPLC, 100 x 2.1 mm, S o e M GO MO,
. ] . . % auummz—f E10r0000- 3 3 0 ﬂgfggﬁ_w_apm_nm_ﬁﬂpnm_uhr_e 3”-
3 um. Mobile phase: A: MeOH, B: water. T Lo
. . . E | 00C0000 2 i
. _ . (y A 1_6 t = 40000003 = ] D001 1% 2520 33N 4 s e ey | A 7 a0 0w 1005 1087 18 e
Gradient run: 0-1 min: 50%A, min ramp to o] 3 e g
0 ] ] : ] ] cpi]m‘o 202082 CiHia 'wlFf 10 NETEMERMREFNS |
| | I' |- Y N . 1 n
100 /OA and hOId for 4 m I n " FlOW- O -4 m I/m I n " J1:'|n' " e om0 e I3I:|I:l k0 400 M50 IJ1|:|':|' " hs0 om0 Em' "% a0 asc b Erucamide ngﬁgfh«%ézgiEﬁém"ms &3]_
i Unknow_mis_apei pos_ Spom uir e

i i il

Figure 2. Fragmentation profile for 2,5-bis(5-tert-buthyl- | ¢ ;
HR-MS settings: 2-benzoxaolyl)thiophene with a, Ecoll=0 kV and b) FRLATIL N U IR UL TGN e

i ; all e ! I
. . 1l J= 341 10672-341 10808 F: FTMIS pnmunne T T H“\Hj‘\ \IHT \H‘.'\Lu‘m RN LAARRANRLL H‘! Hh\ T *‘“‘*‘,‘H*“,“‘
?: 100’000, |On|Sat|On m()de ESI a_nd APCI ECO”:6O kV w=  Methyl/ethyl/buthyl- ﬁi[}m-_gu*\&%]ﬂgnaFulms A QLN O ADAEE N0 A HEO QA0S T KT

' o i . il metacrylate, unkow i 2 g S0ppm U
noth In positive/negative; Mass range: 60 -600 o . copolymer
m/z; Maximum injection time: 500ms; | ldentification of known compounds

Fragmentation method: HCD, Sheath gas: 40;

AUX gas: 5; Vaporiser temperature: 350°C: ldentification was conducted both by Figure 6. Overview of the identified four unknown
Capillary temperature: 300°C. TraceFinder 3.1 quantitative and screening
methods. Fragment 1ons were used for
confirmation.

compounds.

| SUMMARY ]
T — = | »All test compounds could be identified

B Fags Compound Expected RT| Co®*| |EH Acqgl Flags | Flag Details!| Status Filename Zample Type Level Sample ID Sample Name Comments Height' Area | Expected RT | Actual RT' Calcy

Thermo y = m A . hy . A _ _ . m om
2,4,6-?marn|no-?1 3,5-3mazine 6.30 Ta 1 1 o Unknow_mix_apci_pos_S0ppm_uhr_extscan Unknown CStk1-01:1 training 463908 4430643 7.70 NfA

2,4,6-Hris(tert-?butyl)ph '-’bL.rtyI—?Z-?ethyI—'-’l,S-'-‘pmpanediDl 6.30 Ta 2 2 @ 26-ditertbu tyl-4-methylphenol ~ Unknown CStk1-01:1 training 12686 229865 7.70 N/A

2,4-7bis(2,4-2dimethylph n'vl) #(2-?hydroxy-74-?n-Zoctyloxyphen 6.30 Ta 3 3 o 2-hydroxy-H (octyloxy)benzophenone  Unknown -01: ini 58, 6126 N/A

2,4-7his{dodecylthiomethyl)-?6-?methylphenal £.30 Ta 4 4 @ Acetophencne Unknown : 5522 NfA

- e e e 2,4-?bis{octylmercapto)-76-2(4-?hydroxy-?3,5-7di- ?tert-?butylanilino 6.30 Ta 5 & ° Di-isononyl phthalate @ Unknown CSthk1-01:1 training 165892 2915541 7.70 NfA

22222 is{octylthiomethyl)-26 '-‘rneﬂ'wlphenol @ Diphenyl-phthala Unknown -01: ini 44 637444 N/A

mmmmmmmmmmmm hydraxypyrimidine @ Unknow07_apci_pos_10ppm_uhr Unknown 1. fraining 953381 3516921 7.70 NfA

= > HRMS is essential for high confidential

2 A-2rdi-Phart-Thehal-24-2athvdnhannl

e = | 1dentification of both known and unknown
= compounds

AH: 30817591

1111111111

aaaaaaa

» adequate software support with correct
databases is necessary to apply in order to get
correct results.

Figure 3. Identification of 2,5-bis(5-tert-buthyl-2- I hermo

benzo_xaplyl)thlophene In TraceFinder result page for SCIENTIEIC
guantitative methods.

2,5-7his{5-Fert-7butyl-72-Thenzaxazolyljthiophens RT- 7.61 | Unknow(7_apci_pos_10ppm_uhr



http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=x9R00eBTDA9eWM&tbnid=4upy4HzgAG7thM:&ved=0CAUQjRw&url=http://planetorbitrap.com/q-exactive&ei=4H9zUp-pAYO60QWL3YD4Dw&bvm=bv.55819444,d.ZG4&psig=AFQjCNGTQX5D03lJa7lz0-eU0wpIrhWDHQ&ust=1383387466698223
http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=XMiCMvkPHtY4IM&tbnid=okIDgaxRrcahVM:&ved=0CAUQjRw&url=http://www.sigmaaldrich.com/catalog/product/aldrich/413151&ei=9qhzUoWCEoKO0AXvqoCACw&bvm=bv.55819444,d.ZG4&psig=AFQjCNHGONRIyNy_yA2Z4HUhbopZ8spiWw&ust=1383397996781994
http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wX3tBcPY4usMSM&tbnid=ADxqCkRS41nMPM:&ved=0CAUQjRw&url=http://www.mpbio.com/product.php?pid=05223918&ei=ealzUsCBGJLL0AWVtoGYDQ&bvm=bv.55819444,d.ZG4&psig=AFQjCNEfOp4gMOydF4mE_vdVPvxmvA9QKA&ust=1383398085575225

