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Monitoring of Butyltin Compounds in PVC Food Packaging
- Determination of Butyltin Compounds in PVC Wrap and Gasket
for Food Packaging by GC/MS

Jun-Hyun Sung, Hae-Jung Yoon, Hyun-Cheol Choi, Dae-Hoon Jeon, Mi-Ok Eom, Hyung-1l Kim,
Na-Young Park, Eun-Joon Lee, and Young-Ja Lee*

Food Packaging Team, Korea Food and Drug Administration

Abstract The levels of butyltin compounds in poly(vinyl chloride) (PVC) food packaging using gas chromatography/
mass spectrometry (GC/MS) were monitored. The analytical method, involving the ethylation with sodium tetraethylborate,
was found to be selective and sensitive for mono-n-butyltin (MBT), di-#-butyltin (DBT), and tri-n-butyltin (TBT), validated
by a 0.005 pg/mL Limit of detection (LOD), an R*>0.999 for linearity, and >90% of recovery, respectively. Finally, none

of the commercial food wraps and gaskets showed detectable levels of butyltin compounds.
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2 7oA = mono-n-butyltin trichloride(MBTCL, >95%,
CAS. 1118463, Aldrich, Milwaukee, WI, USA), di-n-butyltin
dichloride(DBTCL,, >98%, CAS. 683-18-1, Merck, Hohenbrunn,
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on, FF5= Millipore A Milli Q 245 AZAAZ 24
& 32 FRFTE ARSI

Az

=W % 52U PVCA | 353 A7, 228 S8R B
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Table 1. GC/MS analytical conditions

Analytical Conditions
GC Part
Column HP 1701 (30 m < 0.25 mm X 0.25 pum)
Oven Temp. 70°C (2 min) — 10°C/min — 280°C (10 min)
Carrier Gas He
Flow Rate 1.0 mL/min
Inlet Temp. 240°C
Injection Vol. 1L
Det. Temp. 280°C
MS Part

Ionization energy 70 eV
Source Temp. 230°C
Interface Temp.  150°C
Monitoring ions  TIC: m/z = 50-500
SIM: m/z =235, 263, 291, 351
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Fig. 1. Total ion chromatogram of a standard mixture containing
MBT, DBT, TBT and TPhT(IS) after ethylation with sodium
tetraethylborate.
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Fig. 2. Mass spectra of the ethylated MBT, DBT, TBT and TPhT(IS).
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Table 2. 6-Points calibration results for MBT, DBT and TBT

MBT DBT TBT
Concentration range (ug/mL) 0.02 - 3.07 0.02-3.11 0.02-3.13
Calibration equation y=0.6745x - 0.0348 y=10.6806x - 0.0187 y=0.7843 x - 0.0304
Correlation coefficient (R?) 0.9992 0.9997 0.9996

Recovery (%)
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Acetone contents in extraction solvent(n-hexane) (%)

Fig. 3. Extraction efficiency of DBT according to the acetone:n-
hexane composition of extraction solvent.
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Table 3. Recovery test results of MBT, DBT and TBT

Target Found Mean Recovery
(mg/kg) (mg/kg) (%)
MBT 51.1 4744170 92.8
DBT 50.1 48.5+2.1 96.8
TBT 50.5 486+1.8 96.2

"h=3

Table 4. The levels of butyltin compounds in commercial pve
gaskets and wraps

Butyltin levels in samples

Classification No. of (mg/kg)
Samples
DBT TBT
Gasket Imported 7 N.D.1) N.D. N.D.
B Domestic 19 ND. ND.  ND.
Wrap  Domestic 3 N.D. ND. N.D.

PN.D.: not detected (<0.25 mg/kg)
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Fig. 4. Representative ion chromatograms of the standard mixture (A) and sample extracts (B: for wrap, C: for gasket) after ethylation
with sodium tetraethylborate, selectively monitored at m/z 235, 263, 291 and 351 in SIM mode.
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