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Determination of 9,9-bis(methoxymethyl)fluorene migration in food contact
materials by gas chromatography-mass spectrometry
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(Guangzhou Customs Technology Center, Guangzhou 510070, China)

ABSTRACT: Objective To establish a method for the determination of the migration of 9,9-bis(methoxymethyl)fluorene
in plastic food contact materials and articles by gas chromatography-mass spectrometry. Methods The water-based food
simulants were extracted by n-hexane, and the chemical alternative solvents (95% ethanol and isooctane) were
directly injected, and the olive oil simulants were extracted with acetonitrile and then injected, and the samples were
analyzed by gas chromatography-tandem mass spectrometry and quantified by external standard method. Results A
method for the determination of 9,9-bis(methoxymethyl)fluorene in plastic food contact materials was established. The
limit of detection was 0.01 mg/kg or mg/L, the limit of quantification was 0.03 mg/kg or mg/L, the recovery rates were

80.0%-110.0%, and the relative standard deviations were 1.2%—6.0% (n=6). The actual samples of 10 kinds of
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polypropylene (PP) food contact materials were determined by this method, and the detection rate was 10%, and the

detection concentration was 0.12 mg/kg. Conclusion The method is sensitive, has high recovery and accuracy, and the

limit of detection can meet the requirements of regulations, and can be used for the practical testing of the migration of

9,9-bis(methoxymethyl)fluorene in polypropylene (PP) food contact materials.

KEY WORDS: 9,9-bis(methoxymethyl)fluorene; gas chromatography-mass spectrometry; food contact materials;

migration
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Chromatograms of 9,9-bis(methoxymethyl)fluorene on 3 kinds of columns
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Fig.2 Response values of quantitative ions of
9,9-bis(methoxymethyl)fluorene at different inlet temperatures (n=3)
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Fig.3 Comparison of extraction efficiency of different extractants
for 4% acetic acid food simulant soaking solution (0.30 mg/L) (n=3)

XTI S BT b AU (ROE ), BN 5 Mg
WIEE, CEERZING 3 P RIA PSR T gL, A8
LB AR AL T H B LB (LA 4), BBEA T
YL, PR EPE 6 P ARG I £ it RS0 95 Y ) A H

%%IJO
6000 -
5000
4000

=
= 3000
E

2000
1000
0
L HE LI
AT £ A AR AL 2K I

Pl 4 R [RIZEIBGRADGHIOHE T £ B R 1 (0.30 mg/kg) AR IR
BORXT L (n=3)
Fig4 Comparison of extraction efficiency of different extractants
for olive oil food simulant infusions (0.30 mg/kg) (n=3)
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Fig.5 Comparison of extraction efficiency of 4% acetic acid, 50%

ethanol, and olive oil food simulants at different vortex shaking times

(0.10 mg/L or mg/kg) (n=3)
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Fig.6 Comparison of the extraction efficiency of 4% acetic acid,

50% ethanol, and olive oil food simulant infusions (0.10 mg/L or
mg/kg) using different extraction methods (n=3)
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Table 1 Linear equations, LODs and LOQs of the targets

(ERY] LODs LOQs LAV Ry i P ()
7K 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=307300X+879.1 0.9982
3% 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=269500X+430.8 0.9975
4% 14 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=311400X-3501.0 0.9988
10%Z. % 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=333200X-679.8 0.9990
20%Z. 1 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=263000X+906.9 0.9955
50% . 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=326000%-373.5 0.9999
95%Z. i 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=164800X+764.8 0.9969
FEbE 0.01 mg/L 0.03 mg/L 0.03~0.30 mg/L Y=224100X-1586.0 0.9978
LGl 0.01 mg/kg 0.03 mg/kg 0.03~0.30 mg/kg Y=117200%-334.5 0.9970
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ELY] Jbr it (B &7 RSDs/%
0.03 mg/L 93.3~100.0 22
7K 0.05 mg/L 97.0~110.0 6.0
0.10 mg/L 93.3~103.0 3.9
0.03 mg/L 93.3~96.7 1.8
3%LIR 0.05 mg/L 97.0~100.0 12
0.10 mg/L 90.0~100.0 4.1
0.03 mg/L 93.3~96.7 1.8
A% R 0.05 mg/L 94.0~98.0 1.7
0.10 mg/L 96.7~90.0 2.7
0.03 mg/L 96.7~103.0 2.5
10%Z, 0.05 mg/L 98.0~110.0 4.5
0.10 mg/L 96.7~103.0 2.5
0.03 mg/L 90.0~96.7 2.7
20% 2. 0.05 mg/L 93.0~97.0 1.5
0.10 mg/L 90.0~93.0 1.9
0.03 mg/L 93.3~100.0 2.8
50%. B 0.05 mg/L 98.0~110.0 4.5
0.10 mg/L 96.7~103.0 2.5
0.03 mg/L 86.7~90.0 1.5
95% 0.05 mg/L 90.0~96.0 2.5
0.10 mg/L 90.0~93.3 1.9
0.03 mg/L 90.0~93.3 1.9
ST 0.05 mg/L 92.0~97.0 22
0.10 mg/L 90.0~93.3 1.5
0.03 mg/kg 80.0~83.3 2.1
LRl 0.05 mg/kg 82.0~90.0 3.1
0.10 mg/kg 82.0~90.0 3.6

2.4 ERREERIE

FAET 10 UL ALl PP AR, DI 9,9-XL(F 4
JEH S 2 iR i, FEH P —3K PP BRI PR T 9,9-
WHRFEH )T, KRR 10%, HIE 50%2 B
BTN 0.12 mg/ke, @Ii%EIWE 8 iR,

3600

3000

2400 |

1800 -

i 17 {2

1200 -

600

1 I

0 1 1 1 1 1 1 1
38 40 42 44 46 48 50 52 54 56
PR B I} 1] /min
Pl 8 It PP AL i i 3K (50% Z %)
Fig.8 Chromatogram of a positive PP sample (in 50% ethanol)
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