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1. INTRODUCTION

Bio-based and/or biodegradable plastics are being developed as sustainable packaging solutions. Similarly to petrochemically based polymers bioplastics are subject to the
regulatory requirements of food contact materials in terms of inertness and safety of the material. Both intentionally (IAS) and non-intentionally added substances (NIAS) should
be evaluated to protect the consumers’ health. Sample preparation is the first step in the analysis of potential migrants and usually it is a laborious and time-consuming
procedure. The Purge & Trap system coupled to Gas chromatography-Mass Spectrometry (P&T-GC-MS) has demonstrated to be an efficient analytical tool for the extraction and
subsequent analysis of volatile compounds.

In this work, a P&T-GC-MS method was optimized for the analysis of volatile compounds in food packaging samples labeled as bio-based and/or biodegradable and based on
polypropylene (PP), polyester and Polylactide (PLA).

2. EXPERIMENTAL

2.1. Samples 2.2. Extraction and Analysis 2.3. Analytical conditions
N Y < LA " ey B R : Purge and Trap (P&T)
Polymer type Plastic product Type OIS yra = AL - S EE ey , ,
) i - i @A _ o - Y Purge Time 30 min
Polyester base Bag for foodstuff FP — — | /b - :
' Purge Flow 40 mL/min
PP Bag for foodstuff FP
Trap Vocarb 3000
PLA Bag for foodstuff FP _
Desorb t &T 2 min, 2502C
PLA Film FP |
| s Table 2.- P&T conditions
PLA Pellets RM . p &
FP: Final product; RM; Raw m.ate-rial _ chromatography
Table 1.- Samples description :;Igs.)l.- Purge & Trap system coupled to Gas chromatography-Mass Spectrometry (P&T-GC- Column Rxi-624Sil MS (30 m x 0.25 mm i.d., 1.40 um
film thickness)
Oven T (2C) From 352C to 3002C
Optimized sample extraction conditions Injection Port (T) 2002C
Carrier gas Helium (1 mL/min
e Sample ® ( /min)
amount Table 3.- Chromatographic conditions
Tested Conditions Mass Spectrometry
Acquisition mode Full scan
Time tested 10, 20, 30 min e Sample Mass range m/z 35-500
temperature Mass spectral libraries -NIST/EPA/NIH 11 (version 2.0)
-Wiley Registry TM 8th edition
T tested 40, 60, 80 ¢C
Table 4.- Mass spectromety conditions
e Extraction
Bio-based and/or biodegradable food contact plastics time
3. RESULTS
t; (min) Compound Polyester Remarks A E
base . " b
5.48 Chloroform v v (b) Solvent residue | |
7.13 2,3-Pentanedione v (f, p) PLA degradation product (1)
8.59 Toluene v v v (b, f, p) Solvent residue
9.81 Propylene Glycol v Monomer
14.91 Undecane v v v (f, p) Alkane
16.63 DOd ecane ‘/ ‘/ ‘/ (b) Alkane 1: 616575 78 l 1059 g, 1359 i 1710 1828 20.3221@ 2228 2310 2586 50, gpqg 3154 3241 3307 3465 3601 37.56 3845 4013 l: G'PGS e 10{18 } | &: Jlrg{i’ii l } 3,
16.79 1,4-Dioxane-2,5- v (f, p) Cyclic lactide dimer
dione,3,6- dimethyl- :
21.86 Butylated v Antioxidant k"
hydroxytoluene
23.35 Phthalic acid v Monomer
24.16 Benzophenone v Photoinitiator
26.49 Phthalic acid, v Plasticizer
diisobutyl ester

b: bag; f: film; p: pellet ® Tle.lg
Table 5.- Table extract with some of the compounds tentatively identified in the samples : |

4. CONCLUDING REMARKS
Fig.2.- Chromatograms of a polyester based material (a), PP (b) and PLA (c) samples

» P&T coupled to GC-MS has demonstrared to be a powerful analytical tool for the identification of
volatile compounds in bioplastics for food contact
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> Both IAS and NIAS were detected

» Only 16 of the 120 compounds detected in the samples are listed in the Regulation 10/2011 (2) r
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