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Table 1. Additive specific analysis conditions

Table 2. DART-MS confirmation of additives in packaging.

Table 3. Candidate reagent ions
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Figure 1. DART schematic.

Figure 2. DART-MS spectra of Irganox 1010 in food-packaging material (a), Irganox
1010 standard solution (b), and their MS/MS product ion spectra (c, d).

Figure 3. Repeatabilities of the planar chromatographic determination via fluorescence
measurements at UV 254/>400 nm. (a) silica gel 60 HPTLC plate, (b) RP18 HPTLC

plate.

Figure 4. HPTLC-DART/TOF spectra of, (a) a 3.2-ng ITX zone at m/z 255.08758,
and (b) a 48-ng ITX zone at m/z 255.08620.

Figure 5. Reaction sequence.

Figure 6. Separation of SHMF and Melamine by DART using Argon as carrier gas.

Figure 7. Transmission DART

Figure 8. Differential thermal desorption of a pesticide mixture by transmission DART.

Figure 9. Simultaneous detection of 8 pesticides in 3 da range by transmission DART.



Page 15

Table 1
Precursor ion Product ions
Additive Use of additive  DART temperature {°C) mjz id. mjz myz Collision voltage (V)
Chimassorb81 1TV stabilizer 200 327.2 M{H! 137 215 20
DEHA Plasticizer 200 371.3 M+H* 129 147 12
DEHP Plasticizer 200 391.3 M+ H' 149 113 ]
Uvitex OB Colorant 200 431.2 M H* 415 399 50
Tinuvin 234 UV stabilizer 250 448.2 M+H 370 119 30
diPFA0AA CGirease proofer 300 489.0 M 419 219 30
Irganox 1076  Antioxidant 300 531.5 M+H* 147 515 29
Blue 15b Colorant 450 576.1 M+H"Y 574 191 70
Yellow 110 Colorant 450 6428 M+H* 240 268 &0
Irgafos 168 Antioxidant 350 647.5 M+H* 147 347 40
diPAPS Grease proofer 300 889.0 M 443 543 30
ESBO Plasticizer 350 9928 M+H,0" 205 277 45
Irganox 1010 Antioxidant 450 1196 M+ H,0" 731 78S 35
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Table 2

Packaging MS confirmation MS/MS confirmation
Concentration  Top three  Relative ion abundance  Top three  Relative ion abundance

Additive Material (mgg " ions? {% deviation) ions? {% deviation)
Chimassorb81 HDPE 0.90 Y < 8% Y <6%
DEHA PVC 0.50 Y <3T% Y <7%
DEHA PVC About 110 Y <12% Y <2%
DEHP PVC 0.20 Y <40% Y < 5%
Uvitex OB HDPE 0.46 Y <4% Y <3%
Tinuvin 234 PET 24 Y < 7% Y <4%
diPFAcAA Paper 0.13 Y <25% Y <10%
Irganox 1076 HDPE 0.21 Y <26% Y <4%
[rganox 1076 HDFPE 0.78 Y < 18% Y < 4%
Irganox 1076 LDPE 0.60 Y < 5% Y < 4%
Irganox 1076 PP 1.4 Y <= 4% Y = 2%
Blue 15b Ps 5.0 Y <10% Y <5%
Yellow 110 PS 5.0 Y < 80% Y < 5%
Irgafos 168 HDFPE 1.0 Y < 38% Y <3%
Irgafos 168 LDPE (.54 Y < 8% Y < 4%
Irgafos 168 PP 1.5 Y < 3% Y =2%
diPAPs Paper 23 Y < 80% Y <10%
ESBO PVC About 100 Y <69% Y <6%
Irganox 1010 HDPE 017 Y =26% Y < 8%
Irganox 1010 HDPE 0.72 Y < 4% Y <3%

Note: Y, yes.
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Table 3

Compounds lonization Proton Affinity
Energy (eV) (kJ/mol)

Helium 19.8

Water 12.6

Argon 11.55

Nitrogen 8.5-11.5, >15

Acetone 9.7 812

Acetylacetone 8.85 873.5

Ammonia 10.07 853.6

Aniline 7.72 882.5

1,3-diaminobenzene 7.14 929.9

Furaldehyde 9.22 ?

Furfural 9.22 ?

Pyridine 9.26 930

Triazine 9.8 848.8

Water 12.6 691
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Figure 1
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Figure 3
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Figure 5
Ar* + AcAc — AcAc™ + Ar
AcAc” + AcAc — [AcAc + H]" + [AcAc - HI
[AcAc + H]" + pyridine — [pyridine + H]* + AcAc

[pyridine + H]" + Melamine — [Melamine + H]" + pyridine
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Figure 7
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Figure 8
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