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Quantitative Determination of Solvents in Food Packaging Film
Using Headspace Gas Chromatography
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Ontogi Research Center

Abstract

A static headspace gas chromatographic (HSGC) technique was used to quantify toluene and other solvents
(methanol, isopropyl alcohol, methyl ethyl ketone and ethyl acetate) in food packaging films. Comparison of
retention times and coefficient variations for standard solvents showed consistent retention time and good
reproducibility. Therefore, this method using static HSGC proved to be superior in rapidity and repro-
ducibility, and is thought to be adaptable to analysis of a large number of samples. The methanol content was

N.D. (not detected)~0.939 mg/m’,
solvent content was N.D.~2.433 mg/m’.

toluene N.D.~1.403 mg/m’,

methyl ethyl ketone N.D.~0.932 mg/m’, total
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Fig. 1. Calibration curves of solvents obtained by head
space gas chromatography @—@, Metanol; E—H,
Ethyl acetate; A—aA, Methyl ethyl ketone; w—W, To-
luene; 4—@, Isopropyl alcohol

Table 1. Repeatability of retention time for solvents

Solvents RT (min)" CV (%)”
Methanol 2.1584 0.124
Isopropyl alcohol 2.3722 0.050
Methyl ethyl ketone 2.7922 0.118
Ethyl aetate 2.9724 0.125
Toluene 5.9012 0.093

"RT; Mean values of retention time for ten analysis
JCV; Coefficient of variation

by GC), isopropyl alcohol (>99.9% by GC), methyl
ethyl ketone (>99.8% by GC), ethyl acetate (>99.5%
by GC), toluene (>99.8% by GCO)2Z GC % GC/MS
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Fig. 2. Gas chromatogram of standard solvents (a)
and solvents in food packaging film (b)

Table 2. Solvent” content of food packaging film” by

headspace gas chromatograph (rng/mz)
Sa;‘fle MeOH IsopoOH MEK EA Tol Total
la 0939 2 0.044 - 0197 1.181
2a  0.668 - 0.128 - 0112 0908
3a 0.606 - 0.049 - 0331 0986
4a  0.489 - 0102 - 0136 0.726
S5a  0.706 - - - 0654 1360
6a  0.638 - 0392 - 1403 2433
7a  0.574 - 0.136 - 058 1.297
8a 0517 - 0.094 - 0955 1.567
9a  0.667 - 0171 - 1129 1.967
10a - - - - - -
1la - - - 0028 - 0028
12a  0.100 - 0027 - - 0127
132 0.100 - 0.082 - - 0182
14a  0.348 - 0.057 - - 0404
15a  0.256 - - - 0016 0272
16a  0.053 - - 0076 0599 0.728
17a  0.056 - - 0.068 0.405 0.529
18b  0.676 - 0091 - 0500 1268
196 0.622 - 0.132 - 0367 1122
206 0.647 - 0197 - 0128 0972
21b  0.243 - - - 0.008 0.252
22b  0.046 - - 0137 - 0183
23b  0.069 - - - - 0.069
24c - - 0.131 - 0107 0.238
25¢  0.338 - 0.026 - 0.121 0484
26d  0.481 - 0079 - 0169 0.729
27d 0489 0022 0053 - 0.021 0.584

"MeOH; Methanol, IsoproOH; Isopropyl alcohol, EA; Ethyl
acetate, MEK; Methyl ethyl ketone, Tol; Toluene

Total; Sum of MeOH, IsoproOH, EA, MEK and Tol.
“Packaging film material (a; OPP 20 pm/Zo}/Al 7 umy/
LDPE 60 pm, b;PET 12 um/AC/PE 20 pum/Al 7 pm/Surlyn
20 um/LDPE 30 um, ¢;PET 12 um/Al 7 um/CPP 70 um, d;
OPP 30 um/Al 7 pm/LDPE 95 um)

*.; not detected
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