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Comparison of analytical method of headspace and tenax analysis
for residue of solvent amounts on plastic packaging materials

Duek-Jun An
Division of Food Resources and Manufacturing/Research Center of Natural Science
SunMoon University

Abstract

The regulations for migration amounts in USA, EU and Korea are investigated to
compare the actual overall and specific migration date from plastic food packaging
materials. Among the packaging materials regulated in above countries, printing ink
solvents on packaging materials is used very widely and sometimes cause off-flavor in
the food by migration of residual solvents. Even though migration of the residual
solvents dose not generally cause safety problems in the contained food, it certainly can
generate off-flavor and finally deteriorate quality of the finished product. Therefore
regulation and development of analytical method for amount of residual ink solvents are
very important issue in food industry.

The headspace analytical method and tenax method for residual ink solvent on food
packaging materials were evaluated from the accuracy, precise, swiftness and
convenience of viewpoint. Headspace analytical method was selected and recommended
for using in food industry field.
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Ethyl acetate Y= -23560 + 20534 X

- Isopropanol Y= -111.30 + 30370 X
- Toluene Y= -97.347 + 28012 X
- Hexane Y= -12.06 + 47.726 X
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Fold3 5% oY
e 10mg/dm’, 60mg/kg 001 to 30mg/kg”’, 1 orbmg/kg™
o) % Ao g} g ,,,,ou wep v
de PVC, PE. PP, P‘s“-s A28k B ¥ 30mg/kg Foll wet oo
= PVC, PE, PP, PS™ & A&t g% 8 30mg/kg 2‘3%—011 me} thEh
' 4Fond oqF T AZE AFcM H1 o9
" PVC, PE, PP and PS = n-heptane 22 %% A} 7z} 150, 150, 150 and 240mg/kg ©lt}.
® 2 2% 74 24 uuA® (unit : ppm)
23 g 3 A 2] #3. e /AR
Bisphenol-A PC QM™ SML"® x" 3 500, 0.5 500, 2.5
Methy! methacrylate PMMA SML x"! x*! 15
g-Caprolactam PA SML 15 3 15
Phenols PA SML x"! x*! 30
Formaldehyde FA SML 15 2.5 4
Vinyl chloride PVC QM, SML 1, 0.1 5, x* 1, x*
Cresol phosphoric-acid ester PVC QM X‘:} x*3 1000
Dibutyl tin compound PVC QM x™ X! 50
Vinylidene chloride PVDC QM, SML 5, 0.05 10, 5 6, x*2

Al datA] Fyd
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¥ 3. headspace ¥ & v°]%§}

A4 A Y JAH

*2 Resins made from formaldehyde ™ 2 ¢igFse] A @
Maximum permitted quantity of the residual substance in the material or article
Specific migration limit in foods or in food simulant

A &4 A4 R’
Methanol = -126.37 + 1194 X 0.96
Acetone Y= -27563 + 2740 X 097
Ethanol Y= -6732 + 19.77 X 0.98
Ethyl acetate Y= -23560 + 2053 X 0.99
Isopropanol Y= -111.30 + 30.37 X 0.98
Toluene = -9735 + 2801 X 0.95
Hexane Y= -12.06 + 4773 X 0.98
Methyl Ethyl ketone Y= -3740 + 3008 X 0.98

4. tenax WY S o] 43 AH 49 Y FA

A4 &4 2R R’
Methanol Y= -68.34 + 18427 X 0.90
Acetone Y= -3209 + 21.952 X 0.89
Ethanol Y= -4173 + 2584 X 0.96
Ethyl acetate Y= -1499 + 1889 X 0.84
Isopropanol Y= -2231 + 41.83 X 0.93
Toluene Y= -73.05 + 33.74 X 0.76
Hexane Y= -35.06 + 1696 X 0.82
Methyl Ethyl ketone Y= -1194 + 31.56 X 0.89




