Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard
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Legislation governing the use of recycled paper in food contact
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Mineral Oil Hydrocarbons (MOHs) can occur in food during its
shelf life (Lorenzini et al. 2013).

It has been recently recognized that exposure to MOHs via
packaging could contribute significantly to the total exposure to
these contaminants and may pose a human health hazard,
which has not yet been fully elucidated (EFSA 2012).

Moreover, migration of polyalphaolefins (PAO), mainly co-
eluting with MOSHs (Saturated Hydrocarbons), and sometimes
also with MOAHs (Aromatic Hydrocarbons), can occur from
hot-melt adhesives used to seal cardboard packaging. They have
a synthetic origin and their presence can be recognized because
they form rather narrow humps of unresolved branched

hydrocarbons with a regular distance between them
(Biedermann & Grob 2012).

In the present work, migration of MOHs and DIPN from
recycled paperboard boxes in direct contact with dry pasta
Recycled Paper (both semolmal and egg pasta) has been momtored during shelf

life at regular times (up to two years). Since some paperboard
boxes were sealed with a hot-melt adhesive, the contribution

due to the migration of PAO from this adhesive was also
evaluated.
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Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard

Instrumental Setup:

Instrumentation:
LC-GC 9000, Brechbuhler, Zurich, Switzerland (https://www.brechbuehler.ch/LC-GC.[329.0.html)

LC column: Lichrospher Si 60,5 pm, 25 cm x 2.1 mm i.d. (DGB, Schlossboeckelheim, Germany).
LC conditions: gradient elution starting with hexane (0.1 min) and reaching 30% of dichloromethane (at 300 pL/min) in 0.5 min.

Injection volume: 20-100 pL. H ~ / /

Ot

LC-GC interface:Y-interface. 2 ‘ ﬂ

GC instrument and conditions:

Trace GC Ultra from Thermo Scientific (Milan, Italy).
Oven program: 53°C (5.5 min), 40°C/min 350°C (4min).
Carrier Gas: hydrogen, 4 mL/min (constant flow).
Detector: FID 360°C.

GC column set:
Pre-column (Retention-Gap): MEGA, 10m, 0.53mm |.D., DPTMDS deactivated (MEGA catalog code: RETGHT-DPTMDS-053-10).
GC column: MEGA-PS255 - 0.25mm x 0.15pum x 15m (MEGA catalog code: C-PS255-025-015-15).

20 min total analysis time.
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Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard

On-line LC-GC-FID chromatograms of an n-alkane standard mixture (C10-40, 0.25 pyg/mL each) (A) and of the internal
standard mixture used for quantifications and to check efficient MOSHs and MOAHSs separation and volatile losses (B and C):
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-) Tritert-butylbenzene (TBB) (1.2 ug/mL)

-) 5-alpha-cholestane (Cho) (1.2 pg/mL) ) Perylene (Per) (12 pg/ml)
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Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard

On-line LC-GC-FID (MOSHs and MOAHs fraction, with internal standards) chromatograms of a recycled paperboard
packaging before food contact:
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Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard

Monitoring during time of MOSHs traces profile of a semolina pasta in contact with recycled paperboard:
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Migration of selected hydrocarbon contaminants into
dry pasta packaged in direct contact with recycled paperboard

On-line LC-GC-FID chromatograms (MOSHs and MOAHs fraction) of an egg pasta sample stored (15 months) in direct
contact with the recycled paperboard:
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