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Abstract

The migration potential of volatile organic solvents widely employed in the printing process of food packaging
was investigated by using a closed experimental system, which contained a food sample and a paper sheet
spiked with the contaminant solvents. The studied organic compounds included toluene and p,m,o-xylene which
are relatively highly volatile. Typical food samples of caramel, beef jerky and butter were selected based on
their chemical composition and were assigned to the migration system at 10, 25 and 40°C. The equilibrated migration
level was very high with almost complete transfer in the butter with high fat, while caramel of high carbohydrate
content and beef jerky of high protein showed migration degree of 37 ~56% and 37 ~77%, respectively. Temperature
did significantly influence the migration on beef jerky with higher level at higher temperature. There was no
difference in the migration level among the solvents.
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7 139.3°C), o-xylene(¥] A 144°C)E A 298242 A
Asle] At EFA k0 2.4 toluene(99.7%), p-xylene
(9826), m-xylene(98%), 0-xylene(98%)-& Wako Pure Chem-
ical Industries, Ltd (Osaka, Japan) 2 238 F4)3}od A&
Aot 1A EFEAE £33t TE ZFEEYL o33
2R 343t 10 g/mL 9 FE2 FA8to] A}8-3ksict.
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Table 1. Conditions of GC-FID analysis for organic solvents

Condition

GC-FID GC-14A (Shimadzu, Japan)

Column DB-WAX (J&W Scientific, USA) 30 m X
0.53 mm LD. film thickness 1.5 um

Carrier gas Helium 10 mL/min

Make up gas  Nitrogen 40 mL/min

Oven temp 60°C

Injection temp 120°C
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Fig. 1. GC-FID chromatograms for toluene and xylene.

(A) standards of 10 g/mL in carbon disulfide, (B) a headspace
sample from migration cell, and (C) a residue sample extracted
using carbon disulfide from migration cell. The peak 1 is toluene,
peak 2 is p—xylene, peak 3 is m-xylene and peak 4 is 0o-xylene.
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Fig. 2. Migration of toluene and xylene from paperboard to
food at different temperature.
O, toluene; 1, pym-xylene; X, o-xylene.
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