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Simultaneous Determination of Plasticizers in Food Simulants Using GC/MS
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Abstract. Migration levels of plasticizers, di-n-butyl phthalate (DBP), benzyl-butyl phthalate (BBP), di-n-octyl phtha-
late (DNOP), di-iso-decyl phthalate (DIDP) and di-iso-nonyl phthalate (DINP), di-(2-ethylhexyl) adipate (DEHA), from
46 poly(vinyl chloride) (PVC) wrap films and 54 PVC gaskets into food simulants were determined using gas chro-
matography/mass spectrometry (GC/MS). The method was validated with limit of detection (LOD) of 0.01 ~ 0.02 pg/mL
for DBP, BBP, DNOP and DEHA, and 2 pg/mL for DIDP and DINP. The linearity were found to be > 0.99 for all the
compounds in concentration range of 0.1 ~ 81.4 pg/mL, and overall recoveries were ranged from 90.4 ~ 99.6%. DBP,
BBP, DNOP, DEHA, DIDP and DINP were not detected in food simulants, except 1 wrap sample from which 0.28 and
0.99 ng/mL of DEHA were detected respectively when tested with 20% ethanol and n-heptane as food simulants. These
values were below the regulatory limitation in European Union (EU).
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Category Food types contacted with sample |No. of samples Food simulants

Wrap film| All the food types to be contacted 46 Distilled water, 4% Acetic acid, 20% Ethanol, n-Heptane
Tea Aqueous (> pH 5) 13 Distilled water
Jam Acidic (<pH 5) 15 4% Acetic acid
Juice Acidic (<pH 5) 12 4% Acetic acid

Gasket Pickle Acidic (<pH 5) 4 4% Acetic acid
Salted fish Acidic (> pH 5) 2 Distilled water
Beer Alcoholic 2 20% Ethanol
Soybean milk |Aqueous and fatty 5
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Sauce Fatty 1
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Fig. 1.

Electron impact ionization (EI) mass spectra obtained from TIC chromatograms of each standard solution.
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Fig. 2. GC/MS Chromatograms (SIM mode, m/z = 129, 149) for the standard solutions (DBP (0.3 pg/mL) of BBP (30 pg/mL), DEHA
(18 pg/mL), DNOP (5 ug/mL), DIDP (9 pg/mL) and DINP (9 pg/mL)).

Table 2. Linearity test results for DBP, BBP, DNOP, DEHA and DIDP and DINP

DBP BBP DNOP DEHA DIDP DINP
Cal. range 0.1~40.3 0.1~39.8 0.1~41.2 0.1~40.3 5.1~81.4 5.2-81.4
(ug/mL)
Vot b y=479112x — | y=213304x— | y=431876x— | y=175358x— | y=163043x— | y=222521x —
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R? 0.9995 0.9992 0.9981 0.9982 0.9923 0.9945
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Table 4. Migration levels of plasticizers from PVC wrap and gasket seals into various food simulants

. Amount of plasticizer migrated into food simulants (pg/mL)
Category Food simulants
DBP BBP DNOP DEHA DIDP DINP
Distilled water n.d.? (46) n.d. (46) n.d. (46) n.d. (46) n.d. (46) n.d. (46)
4% Acetic acid n.d. (46) n.d. (46) n.d. (46) n.d. (46) n.d. (46) n.d. (46)
Wrap film nd. (45)
o d.
(46)" 20% Ethanol n.d. (46) n.d. (46) n.d. (46) 028 (1) n.d. (46) n.d. (46)
n-Heptane n.d. (46) n.d. (46) n.d. (46) %%9(?15)) n.d. (46) n.d. (46)
Distilled water n.d. (15) n.d. (15) n.d. (15) nd. (15) n.d. (15) n.d. (15)
Gasket 4% Acetic acid nd. (31) nd. (31) n.d. (31) n.d. (31) nd. (31) nd. (31)
54 20% Ethanol nd. (2) nd. (2) nd. (2) nd. (2) nd. (2) n.d. (2)
n-Heptane n.d. (6) n.d. (6) n.d. (6) n.d. (6) n.d. (6) n.d. (6)

D( ): Number of samples tested in this study

In.d.: < LOD (0.01 ug/mL for DBP, 0.02 ug/mL for BBP, 0.01 pg/mL for DNOP, 0.02 pg/mL for DEHA, 2 pug/mL for DIDP and

2 ug/mL for DINP)
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