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Analytical Method for Styrene Dimers and Trimers in Foods by GC/MS

Jin SUZUKI , Setsuko TABATA , Yuki SADAMASU , Toshiko SHIMOI and Kazuo SAITO

An analytical method for 4 styrene dimers and 6 trimers in foods by GC/MS was developed. Dimers and
trimers were extracted with acetone, added to a 10% sodium chloride solution and extracted with n-hexane. If
an extract contained oil, it was defatted with acetonitrile saturated with n-hexane. The extract was then
evaporated and purified using a Florisil column. Dimers and trimers were analyzed by GC/MS using
fluorene-dio as the internal standard. The recoveries of dimers and trimers spiked in samples at the level of

25 ng/g were over 70% and the coefficient of variation was below 5 %. The limit of quantification was 5 ng/g.
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Sample 20 g

Acetone 100 mL, 50 mL
Homogenize (5 min)
Centrifuge (3,000 rpm, 10 min)

Acetone solution
Evapolate (until above 30 mL)
10% Sodium chloride sol. 100 mL

n-Hexane 100 mL, 50 mL
Shake (10 min)

Hexane layer
Anhydrous sodium sulfate

Evapolate to dryness

Residue Residue (containing oil)
n-Hexane 30 mL*

Acetonitrile saturated with n-hexane 30 mL**(x 3)

Shake (10 min)
Acetonitrile layer
| Evapolated to dryness

Residue
|

n-Hexane 1 mL
Florisil column (Florisil 10g + anhydrous sodium sulfate 5 g)
| Elute with 5 % diethylether/n-hexane sol. 50 mL

Eluate
| Evapolate to dryness

Residue
n-Hexane 1 mL
Internal standard sol. 30 nlL

GC/MS
*: Fifty mL of n-hexane was used in the case of the sample of cooking oil.
**: Fifty mL of acetonitrile saturated with n-hexane was used

in the case of the sample of cooking oil.

Fig.1. Schematic Diagram for Determination of Styrene Dimers and Trimers in Foods
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Fig. 2. SIM Spectrum of Styrene Dimers and Trimers
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Column: DB-5MS, 0.25 mm i.d.x 25m, 0.25 mm thickness;

oven temperature: 40 (1 min) 10 /min-300 (30 min),

carrier gas: He (100 kPa)

Flu: fluorene-dio, DPP: 1,3-diphenylpropane, DPB: 2,4-diphenyl-1-butene,
cisDPCB: cis-1,2-diphenylcyclobutane, transDPCB: frans-1,2-diphenylcyclobutene,
TPH: 2,4,6-triphenyl-1-hexene,

aPaPET: 1la-phenyl-4a-(1-phenylethyl)-1,2,3,4-tetrahydronaphtarene,
aPePET: la-phenyl-4e-(1-phenylethyl)-1,2,3,4-tetrahydronaphtarene,
ePaPET: le-phenyl-4a-(1-phenylethyl)-1,2,3,4-tetrahydronaphtarene,
ePePET: le-phenyl-4e-(1-phenylethyl)-1,2,3,4-tetrahydronaphtarene,
TPCH: 1,3,5-triphenylcyclohexane
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ST
20 g 100 py L (25 nglg) 3
Table 1 ST 101 %
70% cv 5%

Table 1. Recoveries of Styrene Dimers and Trimers Spiked into Samples

Analyte Recovery (%)
Potatoes Grains Cooking oil Green vegetables Curry roux

DPP 86.7+0.6  75.0£3.2 68.7 £2.2 95.9+1.4 67.7+3.3
cisDPCB 89.5+1.4 79.9+34 73.7+£1.7 91.3£1.3 69.8 £3.0
transDPCB  91.1+1.1 79.8+3.3 68.3 +2.1 92.6 +1.1 69.8 £3.2
DPB 90.6+2.8 81.6+3.6 82.0+3.8 103.5+4.6 96.8 £3.0
TPH 86.6 +£2.0 84.1+0.9 68.4 +£2.7 90.6 +0.4 75.2 £3.7
aPaPET 85.3+1.6 76.6+1.6 57.5+2.3 87.3+0.4 70.1+£3.9
aPePET 85.6+1.8 76.1+1.0 58.7+3.1 88.6 £0.5 70.4£4.0
ePaPET 84.9+1.9  75.0+0.7 56.6 £2.4 88.4£0.3 69.0 £3.7
ePePET 87.1+1.5 78.0£1.5 64.1 £3.2 90.8 +0.4 72.1+4.6
TPCH 94.3+2.3 91.4+1.6 62.6 £3.7 97.0 £0.8 76.7+4.5

n=3; meanzstandard division (%); spiked at 25 ng/g
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Fig. 4. SIM Spectra of DPB in Oil Sample
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