Supplementary materials: Tentatively identified compounds 

Data presented in this Supplementary material are the results obtained from the tentative identification process of fractions with positive toxicological response. Cut-offs are indicated as dotted-lines in the chromatograms.
Indicated in the columns are:
Compound name
CAS number: if available
Molecular formula 
Retention time: In respective method
Ionization mode: GC-EI, LC-ESI+ and LC-ESI-
Customized database hit: only used for compounds identified in LC-ESI+ or LC-ESI-
Number of ions: only used for compounds identified in LC-ESI+ or LC-ESI-. Adducts (if present) are also registered as these could facilitate localization of molecular ion. 
Additional information: Fragmentation, relevant usage in paper and board


Pizza box acidic fraction

 (Positive response in AhR)
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LC-ESI-qTOF analysis
(negative mode)
LC-ESI-qTOF analysis
(positive mode)


	Compound
	CAS number
	Molecular formula
	Retention time
	EI
	ESI+
	ESI-
	Customized database hit
	Number of ions (for LC only)
	Additional information

	
	
	
	5.62
	x
	
	
	
	
	Column impurity

	Ethyl benzoate 
	93-89-0
	C9H10O2
	6.72
	x
	
	
	
	
	Used in liquid compositions for inkjet printing

	2,4-Di-t-butylphenol
	96-76-4
	C14H22O
	8.67
	x
	
	
	
	
	Used in ink set in inkjet printing 

	Lauric acid
	143-07-7
	C12H24O2
	8.92
	x
	
	
	
	
	Used in alkyl resins, wetting agents and detergents

	1-Isocyanatododecane
	4202-38-4
	C13H25NO
	9.03
	x
	
	
	
	
	Used in coatings, adhesives  and in printing

	1-Isocyanatooctadecane
	112-93-9
	C19H37NO
	9.05
	x
	
	
	
	
	Used in coatings, adhesives  and in printing

	4-(2,4,4-Trimethyl-2-pentanyl)phenol
	140-66-9
	C14H22O
	9.85
	x
	
	
	
	
	Degradation product of alkylphenol surfactants

	2,6-Di-iso-propylnaphthalene
	24157-81-1
	C16H20
	10.11
	x
	
	
	
	
	Used in adhesives and in polymer production

	1,2-diphenoxyethane
	104-66-5
	C14H14O2
	10.41
	x
	
	
	
	
	Used in thermal paper (receipts)

	Butyl cyclohexyl phthalate
	84-64-0
	C18H24O4
	10.72
	x
	
	
	
	
	Fragments into  C8H4O3 (phthalate specific fragment). Used in curable adhesives and in polymer production

	
	
	
	10.84
	x
	
	
	
	
	Aliphatic fragmentation pattern

	Butyl 2-ethylhexyl phthalate
	85-69-8
	C20H30O4
	10.92
	x
	
	
	
	
	Fragments into  C8H4O3 (phthalate specific fragment). Used as a plasticizer 

	Hexadecanoic acid, methyl ester
	112-39-0
	C17H34O2
	11.11
	x
	
	
	
	
	Used in thermal papers (receipts) in polymer films and as food flavouring 

	Dibutyl phthalate
	84-74-2
	C16H22O4
	11.21
	x
	
	
	
	
	Used in in printing inks, resin solvent, paper coatings and in adhesives

	
	
	
	11.43
	x
	
	
	
	
	Fragments into CAS number 1746-11-8

	1-hexadecanoic acid
	57-10-3
	C16H32O2
	11.52
	x
	
	
	
	
	Common fatty acid that occurs in natural fats and in oils and non-drying oil for surface coatings

	Ethyl Hexadecanoate
	628-97-7
	C18H36O2
	11.55
	x
	
	
	
	
	Rheology control agent for coating compositions

	
	
	
	11.82
	x
	
	
	
	
	Aliphatic fragmentation pattern

	1-eicosanol
	629-96-9
	C20H42O
	11.99
	x
	
	
	
	
	Used in coatings

	11-Octadecenoic acid, methyl ester
	52380-33-3
	C19H36O2
	12.07
	x
	
	
	
	
	Rheology control agent for coating compositions

	Methyl n-octadecanoate
	112-61-8
	C19H38O2
	12.18
	x
	
	
	
	
	Occurs naturally as a flavour component of some foods as well as in lubricants and polymer production

	1-Benzyloxy-naphthalene
	607-58-9
	C17H14O
	12.21
	x
	
	
	
	
	Used in thermal paper (receipts)

	Oleic acid
	112-80-1
	C18H34O2
	12.25
	x
	
	
	
	
	Used as coatings for waterproof surfaces and food grade additives

	Ethyl oleate
	111-62-6
	C20H38O2
	12.39
	x
	
	
	
	
	Cationic surfactant 

	
	
	
	12.41
	x
	
	
	
	
	Aliphatic fragmentation pattern, chlorinated

	Methyl 17-methyloctadecanoate
	55124-97-5
	C20H40O2 
	12.48
	x
	
	
	
	
	Used in fibre washing process (ink flotation)

	1,3-Dimethoxy-5-[(E)-2-phenylvinyl]benzene
	21956-56-9
	C16H16O2
	12.73
	x
	
	
	
	
	

	
	
	
	12.91
	x
	
	
	
	
	Aliphatic fragmentation pattern

	Benzyl Butyl Phthalate
	85-68-7
	C19H20O4
	13.00
	x
	
	
	
	
	Used in in printing inks, resin solvent, paper coatings and in adhesives

	
	
	
	13.32
	x
	
	
	
	
	Aliphatic fragmentation pattern

	2-(4-Fluoro-phenyl)-5-nitro-isoindole-1,3-dione
	
	C14H7FN2O4
	13.39
	x
	
	
	
	
	

	2-(2-(Benzoyloxy)propoxy)propyl benzoate
	20109-39-1
	C20H22O5
	13.49
	x
	
	
	
	
	Used in adhesive compositions

	Methyl 4-methylbenzyl terephthalate
	67801-55-2
	C17H16O4
	13.61
	x
	
	
	
	
	

	1-Phenanthrenecarboxylic acid, 1,2,3,4,4a,9,10,10a-octahydro-9-hydroxy-1,4a-dimethyl-7-(1-methylethy 
	1802-09-1
	C21H30O3
	13.7
	x
	
	
	
	
	

	Dicyclohexyl phthalate
	84-61-7
	C20H26O4
	13.74
	x
	
	
	
	
	Fragments into  C8H4O3 (phthalate specific fragment). Used in curable adhesives and in polymer production

	Bis(2-ethylhexyl) phthalate
	117-81-7
	C24H38O4
	14.03 (GC); 17.1 (LC)
	x
	x
	
	
	2
	Fragments into  C8H4O3 (phthalate specific fragment). Used in curable adhesives and in polymer production

	2-Ethyl-2-((4-hydroxybutoxy)methyl)propane-1,3-diol
	81125-12-4
	C10H22O4
	2.932
	
	x
	
	x
	2
	Used as ink solvent

	N-[4-(2-Thienyl)-1,3-thiazol-2-yl]propanamide
	
	C10H10N2OS2
	7.089
	
	x
	
	
	2
	Fragments into C3H5NO

	Carbamodithioic acid, dimethyl-, 2-benzothiazolyl ester (9CI)
	3432-25-5
	C10H10N2S3
	7.76
	
	x
	
	
	2
	 Fragments into  C3H5SN

	4-(2-Ethoxyphenyl)-N-ethyl-1-piperazinecarbothioamide
	
	C15H23N3OS
	7.906
	
	x
	
	
	2
	 Fragments into C3H5SN

	Benzyl dimethylcarbamodithioate
	7250-18-2
	C10H13NS2
	9.027
	
	x
	
	
	2
	 Fragments into  C3H5SN, used in printing inks

	3-{[4-(2-Thienyl)-1,3-thiazol-2-yl]sulfanyl}propanoic acid
	
	C10H9NO2S3 
	10.995
	
	x
	
	
	3
	Fragments into C9H9NOS3 and C7H5NS3

	
	
	C19H21N3O
	11.299
	
	x
	
	
	1
	

	Dehydroabietic acid
	1740-19-8
	C20H28O2
	11.519
	
	x
	
	x
	2
	Very small fragment at C9H14, resin acid

	(2E)-2-(1,3-Benzothiazol-2-ylsulfanyl)-3-(2-thienyl)acrylonitrile
	
	C14H8N2S3
	12.419
	
	x
	
	
	2
	 Fragments into C7H3NS2

	
	
	C19H37NOS 
	14.78
	
	x
	
	
	4
	Fragments into C16H31NOS, C6H12S and  C3H6S

	
	
	C27H29NO3S
	14.974
	
	x
	
	
	1
	

	Oxazoline, 2- (8-heptadecenyl)-
	
	C20H37NO
	15.707
	
	x
	
	
	1
	

	N-(1'-Methyl-1,4'-bipiperidin-3-yl)-1-(1-piperidinyl)cyclohexanecarboxamide
	
	C23H42N4O
	15.707
	
	x
	
	
	2 (NH4+ adduct)
	

	
	
	C20H49N7O4
	15.707
	
	x
	
	
	
	

	
	
	C31H30N4O5
	15.906
	
	x
	
	
	1
	

	
	
	C28H57NO7 
	16.294
	
	x
	
	
	2
	Fragments into C20H36NO2

	
	
	C32H53N9
	16.294
	
	x
	
	
	1
	

	Stearamide
	124-26-5
	C18H37NO
	16.838
	
	x
	
	
	1
	Used in coatings and toners

	
	
	C18H35N3O
	16.9
	
	x
	
	
	1
	

	
	
	C25H49N5O
	17.1
	
	x
	
	
	1
	

	
	
	C22H32N6O2
	17.1
	
	x
	
	
	1
	

	
	
	C32H55NO7
	17.487
	
	x
	
	
	1
	

	
	
	C24H51N5O7
	17.487
	
	x
	
	
	1
	

	
	
	C41H55NO3
	17.487
	
	x
	
	
	1
	

	3,6,9,12,15-Pentaoxadotriacontan-1-ol
	35056-96-3
	C27H56O6
	17.592
	
	x
	
	
	1 (NH4+ adduct)
	

	3,6,9,12-Tetraoxanonacosan-1-ol
	207385-29-3
	C21H48N6O3
	17.812
	
	x
	
	
	1 (NH4+ adduct)
	

	2-Mercaptobenzothiazole
	149-30-4
	C7H5NS2
	6.617
	
	
	x
	x
	2
	 C7H5NS. Used in rubber and latex production as well as in paper manufacturing, production of lithographic plates and two-part cyanoacrylate adhesives

	Dodecyl hydrogen sulfate
	
	C13H26O4S
	12.082
	
	
	x
	
	2
	 Fragments into C13H24, used as surfactant

	Propane, 2,2-bis[4-(2-hydroxypropyloxy)-phenyl]-
	116-37-0
	C21H28O4
	16.234
	
	
	x
	x
	2
	Used in printing processes, epoxy resins and polymerization

	Mesamoll mono SO3 C13
	10157-76-3
	C19H32O3S
	16.234
	
	
	x
	x
	1
	Used in plastics

	Benzyl octyl phthalate
	68515-40-2
	C23H28O4
	16.234
	
	
	x
	x
	1
	C23H28O4, no phthalate specific fragments observed. Very low conc.

	6-((1-Oxo-1,2,3,5,6,7-hexahydro-s-indacen-2-yl)methyl)-4-indanecarboxylic acid
	
	C23H22O3
	16.933
	
	
	x
	
	1 (-CO2)
	

	Methanol, tri-p-tolyl-
	3247-00-5
	C22H22O
	16.933
	
	
	x
	x
	1
	Used in photosensitive resin composition
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	Compound
	CAS number
	Molecular formula
	Retention time
	EI
	ESI+
	ESI-
	Customized database hit
	Number of ions (for LC only)
	Additional information

	
	
	
	
	
	
	
	
	
	

	Dimethyl-n-decylamine
	1120-24-7
	C12H27N
	8.85
	x
	
	
	
	
	Used in adhesives

	2,6-Di-iso-propylnaphthalene
	24157-81-1
	C16H20
	10.28
	x
	
	
	
	
	Used in adhesives and in polymer production

	Dibutyl phthalate
	84-74-2
	C16H22O4
	10.98
	x
	
	
	
	
	Used in platicizers and printing inks

	2-Phenyldodecane
	2719-61-1
	C18H30
	11.19
	x
	
	
	
	
	Dused in dyeing compositions

	Hexadecanoic acid, methyl ester
	112-39-0
	C17H34O2
	11.21
	x
	
	
	
	
	Used in thermal papers (receipts) in polymer films and as food flavouring 

	Ethyl Hexadecanoate
	628-97-7
	C18H36O2
	11.55
	x
	
	
	
	
	Rheology control agent for coating compositions and pigment agent

	11-Octadecenoic acid, methyl ester
	52380-33-3
	C19H36O2
	12.07
	x
	
	
	
	
	Rheology control agent for coating compositions

	Methyl n-octadecanoate
	112-61-8
	C19H38O2
	12.18
	x
	
	
	
	
	Occurs naturally as a flavour component of some foods as well as in lubricants and polymers production

	Ethyl oleate
	111-62-6
	C20H38O2
	12.39
	x
	
	
	
	
	Cationic surfactant

	1-Docosanol
	661-19-8
	C22H46O
	12.91
	x
	
	
	
	
	Used in synthetic fibres and lubricants, thermal papers and toners

	Methyl 8,11,13-abietatrien-18-oate
	1235-74-1
	C21H30O2
	13.31
	x
	
	
	
	
	Resin acid

	Bis(2-ethylhexyl) phthalate
	117-81-7
	C24H38O4
	14.03
	x
	
	
	
	
	Used in curable adhesives and in polymer production

	Pentanamide
	626-97-1
	C5H11NO
	1.414
	
	x
	
	x
	4
	Stabilizing agent for powder paints and dyes

	
	
	C13H23N3S
	3.362
	
	x
	
	
	1
	

	
	
	C14H25N3S
	4.189
	
	x
	
	
	1
	

	Octadecyl 4-methylbenzenesulfonate
	3386-32-1
	C25H44O3S
	5.089
	
	x
	
	x
	1
	Used in ink compositions 

	
	
	C27H43NO
	5.089
	
	x
	
	
	1
	

	4-(1,5-diphenylpentan-3-yl)pyridine
	2057-47-8
	C22H23N
	5.759
	
	x
	
	
	1
	

	Benzeneethanamine, n,n-bis(phenylmethyl)-
	
	C22H23N
	5.759
	
	x
	
	
	1
	

	1,3-Dibenzyl-2-phenylimidazolidin
	4597-81-3
	C23H24N2
	6.503
	
	x
	
	
	1
	Used in the formation of olefin polymers (used in heat-sealable papers such as tea and coffee bags

	p-(Diethylamino)benzaldehyde diphenylhydrazone
	68189-23-1
	C23H25N3
	6.670
	
	x
	
	
	1
	Used as photo initiator

	2,2'-(Tridecylimino)diethanol
	
	C17H37NO2
	6.786
	
	x
	
	
	1
	Used in olefin production

	Solvent Violet 8
	52080-58-7
	 C24H27N3
	7.623
	
	x
	
	x
	1
	Used in ink as blue/violet dye

	Basic red 1
	989-38-8
	C28H30N2O3
	8.314
	
	x
	
	x
	1
	 used in ink as red dye

	Baso Red 546
	509-34-2

	C28H30N2O3
	8.314
	
	x
	
	x
	1
	Used in ink (ink-jet printers)

	
	
	C25H29N3
	8.618
	
	x
	
	
	1
	

	
	
	C32H29N3
	9.707
	
	x
	
	
	1
	

	1-Isopropyl-2,3,4,9-tetrahydro-1H-β-carboline-3-carboxylic acid
	436811-11-9
	C15H18N2O2
	10.021
	
	x
	
	
	4
	

	N-Benzyl-1-tetradecanamine
	
	C21H37N
	10.52
	
	x
	
	
	3
	Fragments into C14H29N, C7H6. Used in organophilic clays for oil-repellent  properties

	
	
	C30H33N3O3
	12.293
	
	x
	
	
	1
	

	
	
	
	12.649
	
	x
	
	
	2
	m/z: 634.4576 and 474.3830 

	
	
	
	12.649
	
	x
	
	
	2
	m/z:  332.3353 and 240.2711

	(9Z)-9-Icosenoic acid
	29204-02-2
	 C20H38O2
	12.995
	
	x
	
	
	2
	Used in coatings

	
	
	C32H31N7O
	13.11
	
	x
	
	
	1
	

	
	
	C20H32N2O8/C20H28N8O6
	13.11
	
	x
	
	
	1
	

	di-n-Undecylamine
	16165-33-6
	 C22H47N
	13.686
	
	x
	
	
	1
	Used in cross-linking polymers for coating

	Rhodamine 101
	116450-56-7
	C32H30N2O3
	13.916
	
	x
	
	
	1
	Used in photoreceptor layers and optical filters

	Stearyldiethanolamine
	10213-78-2
	C22H47NO2
	14.126
	
	x
	
	
	1
	Used as organic filler and for sheet formation in paper making

	2-(2-(4-Nonylphenoxy)ethoxy)ethanol (commercial name: Alfenol)
	9062-77-5
	C19H32O3
	14.126
	
	x
	
	
	2 (+H2O adduct)
	Used as detergent, emulsifier, wetting agent, defoaming agent

	1,3,4-Tris(4-methylphenyl)-2,5-diphenyl-2,4-cyclopentadien-1-ol
	
	C38H32O
	14.492
	
	x
	
	
	1
	 Used for cellulose ester film

	
	
	C19H37NOS 
	14.786
	
	x
	
	
	4
	Fragments into C16H31NOS, C6H12S, C3H6S

	
	
	C19H25N7O6
	15.047
	
	x
	
	
	1
	

	4-[(4-Isopropoxyphenyl)sulfonyl]phenol
	95235-30-6
	C15H16O4S
	15.047
	
	x
	
	x
	1
	Used in thermal papers (receipts)

	
	
	C46H34N6O4
	15.047
	
	x
	
	
	1 (spectral peaks at 0.5)
	 Double charged from C23H17N3O2

	2'-(Dibenzylamino)-6'-(diethylamino)-3H-spiro[2-benzofuran-1,9'-xanthen]-3-one
	34372-72-0
	C38H34N2O3
	15.173
	
	x
	
	x
	1
	Used as dye 

	
	
	C27H22N8O5
	15.571
	
	x
	
	
	2
	

	
	
	C26H26N8O/ C26H22N12O 
	15.571
	
	x
	
	
	2
	

	26-[4-(2,4,4-Trimethyl-2-pentanyl)phenoxy]-3,6,9,12,15,18,21,24-octaoxahexacosan-1-ol
	
	C32H58O10
	15.571
	
	x
	
	x
	2
	Used as a surfactant

	
	
	C60H76N8S4
	16.178
	
	x
	
	
	1 (spectral peaks at 0.5)
	 Double charged from C30H38N4S2

	Mandenol (Linoleic acid ethyl ester)
	
	C20H36O2
	16.45
	
	x
	
	x
	2
	

	
	
	C29H57N11O3
	16.45
	
	x
	
	
	2 (+NH4+adduct)
	

	
	
	C28H37NO
	16.89
	
	x
	
	
	1
	

	
	
	C20H39NO
	16.91
	
	x
	
	
	1
	

	
	
	C17H8Cl2N2O2
	17.05
	
	x
	
	
	1
	

	9,12,15,18,21-Pentaoxanonacosane
	
	C24H50O5
	17.05
	
	x
	
	
	2 (+NH4+adduct)
	

	Bis(2-ethylhexyl) phthalate
	117-81-7
	C24H38O4 
	17.1
	
	x
	
	
	2
	Phthalate specific fragment at C8H4O3. Used in curable adhesives and in polymer production (not present in blind!)

	
	
	C30H63NO8
	17.5
	
	x
	
	
	2 (+H2O adduct)
	

	3,6,9,12,15-Pentaoxadotriacontan-1-ol
	35056-96-3
	C27H56O6
	17.7
	
	x
	
	
	2 (NH4+ adduct)
	

	3,6,9,12-Tetraoxanonacosan-1-ol
	207385-29-3
	C21H48N6O3
	17.8
	
	x
	
	
	2 (NH4+ adducts)
	

	
	
	C4H4N2O6S
	2.2
	
	
	x
	
	6
	

	2-[Formyl(2-hydroxyethyl)amino]ethyl (9E,12E)-9,12-octadecadienoate
	
	C23H41NO4
	12.2
	
	
	x
	
	1
	

	Dodecyl p-toluenesulfonate
	10157-76-3
	C19H32O3S
	16.2
	
	
	x
	x
	1
	Used in plastics

	
	
	C16H10ClN3O3
	16.2
	
	
	x
	
	1
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