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Abstract: A method of gas chromatography-mass spectrometry (GC-MS) was established to
determine the migration of dibutyl sebacate, dioctyl sebacate, diisooctyl sebacate, decanedioic acid
bis(2,2,6,6-tetramethyl-4-piperidinyl)ester in water-based, acidic and alcoholic food simulants, and
olive oil and chemical alternative solvents. The 95% ethanol and isooctane chemical substitution
solutions were directly analyzed by GC-MS. The olive oil samples were extracted with acetonitrile
followed by QuUEChERS purification, and then analyzed by GC-MS. Other simulants (water, 4%

acetic acid, 10% ethanol, 20% ethanol, and 50% ethanol) were extracted with n-hexane and then
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determined by GC-MS. The results showed that the method is well performed under optimized
conditions, with the correlation coefficient (+*) greater than 0.995. The limits of detection and the
limits of quantitation of the four sebacic acid ester compounds in water, 4% acetic acid, 10% ethanol,
20% ethanol, 50% ethanol, 95% ethanol, isooctane, and olive oil simulants are 0.1-0.2 mg/kg, 0.3-
0.5 mg/kg, respectively. Migration experiments on plastic samples were conducted, and spiking
experiments at three concentration levels of 0.30, 2.0, 4.0 mg/kg in water, 4% acetic acid, 10%
ethanol, 20% ethanol, 50% ethanol, 95% ethanol, and isooctane food simulants, and three
concentration levels of 0.50, 2.0, 4.0 mg/kg in olive oil food simulants were carried out. The spiking
recoveries range from 92.5% to 108%, and the relative standard deviations (RSDs) are 2.4%-8.8%.
The method solves the problem that decanedioic acid bis(2,2,6,6-tetramethyl-4-piperidinyl)ester
cannot be extracted into n-hexane in 4% acetic acid by adjusting pH value using ammonium
hydroxide, the optimal pH range was determined by comparing the responses of four targets at
different pH values. QUEChERS was firstly used for migration experiments of sebacic acid esters in
food contact materials to solve the turbidity and partial oil precipitation of olive oil simulants in the
concentration process after extraction. By optimizing the QUEChERS filling material, the interference
of organic acids, fatty acids, sugar and other impurities on the targets were reduced, producing greater
separation effect of the targets. The separation efficiency of four chromatographic columns with
different polarity was compared, and the DB-17HT column was selected to detect the four sebacic
acid esters simultaneously. Plastics such as polypropylene, polyethylene terephthalic acid terephth-
alate, polyvinyl chloride, composite membranes, paper cups, recycled PET and recycled PVC were
collected and migration experiments were carried out, the migration of sebacic acid esters in these
plastics materials was investigated. This method is highly sensitive, precise, and accurate, fully
meeting the requirement for determining the migration of the sebacic acid esters in food contact
materials and their products.

Key words: gas chromatography-mass spectrometry (GC-MS); food contact materials and products;

sebacic acid esters; migration
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Table 2 Linear equations, linear ranges, limits of detection (LODs) and limits of quantitation (LOQs)

for 4 kinds of sebacic acid ester compounds

EY [EELY] Edini| LT TR ZREL o 4 B E R
Compound Simulant Linear range/(mg/kg) Regression equation Correlation coefficient (+*) LOD/(mg/kg) LOQ/(mg/kg)

2R OE THR 7K 0.3~5.0 y=32544x+1233 0.9956 0.10 0.30

4% TR 0.3~5.0 y=183674x+5695 0.9988 0.10 0.30

10%Z. B 0.3~5.0 y=179116x+8465 0.9958 0.10 0.30

20% 2. 0.3~5.0 y=118550x+7270 0.9958 0.10 0.30

50%Z. 15 0.3~5.0 y=97082x+1441 0.9978 0.10 0.30

95% T 0.3~5.0 y=45115x+1388 0.9985 0.10 0.30

SELE 0.3~5.0 y=56626x+7613 0.9976 0.10 0.30

GV GRTiH 0.5~5.0 y=41468x+9155 0.9972 0.20 0.50

RoRT (-3 K 0.3~5.0 y=83773x—5410 0.9980 0.10 0.30

CEMW 4% 0.3~5.0 y=1341808x-95675 0.9969 0.10 0.30

10% 2.1 0.3~5.0 y=1242290x—81763 0.9968 0.10 0.30

20%Z. T 0.3~5.0 y=319750x—16964 0.9981 0.10 0.30
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Compound Simulant Linear range/(mg/kg) Regression equation Correlation coefficient (+*) LOD/(mg/kg) LOQ/(mg/kg)

50%Z, % 0.3~5.0 y=227207x-13945 0.9985 0.10 0.30

95%Z. B 0.3~5.0 y=115932x—3373 0.9995 0.10 0.30

SR 0.3~5.0 y=152910x—52119 0.9962 0.10 0.30

iRl 0.5~5.0 »y=100964x-30159 0.9978 0.20 0.50

R R 7K 0.3~5.0 y=4249x+3879 0.9992 0.10 0.30

A% 2R 0.3~5.0 y=282975x+24658 0.9968 0.10 0.30

10% 2,15 0.3~5.0 y=253326x+17962 0.9975 0.10 0.30

20%Z. 0.3~5.0 y=139256x+13918 0.9978 0.10 0.30

50%Z. M 0.3~5.0 y=91775x+12327 0.9959 0.10 0.30

95%Z, i 0.3~5.0 y=63479x+2883 0.9991 0.10 0.30

Sk 0.3~5.0 y=86586x+9312 0.9971 0.10 0.30

M 0.5~5.0 y=53204x+17354 0.9979 0.20 0.50

KT T(2,2,6,6- K 0.3~5.0 y=213106x-35594 0.9960 0.10 0.30

PRFFZE-4-R02 B A% 2R 0.3~5.0 1=2584374x-263123 0.9964 0.10 0.30

10%Z. 0.3~5.0 y=1427113x—183382 0.9962 0.10 0.30

20%Z, 5% 0.3~5.0 y=797565x-39679 0.9996 0.10 0.30

50%Z. B 0.3~5.0 y=459559x—29447 0.9973 0.10 0.30

95% LI 0.3~5.0 y=287951x—5013 0.9976 0.10 0.30

S 0.3~5.0 y=387042x—70577 0.9976 0.10 0.30

L GRTE 0.5~5.0 y=238498x—56177 0.9978 0.20 0.50
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Table 3 Recoveries and RSDs of 4 kinds of sebacic acid ester compounds in different food simulants (n=6)

oy hnﬁwﬁ ik ISR (AR 25 ) Recovery (RSD)/%
Compound Spiked/ PN A%ZTR 10%ZEE 20%LBE S0%ZBE 95%ZME Sk A
(mg/kg) Water  4%HAc 10%EtOH 20%EtOH 50%EtOH 95%EtOH Isooctane Olive oil
BOBMIETHE 030,050  101(7.3) 107(5.7) 101(6.7) 97.5(64) 97.5(2.8) 108(2.5) 94.2(8.5) 100 (4.6)
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4.0 98.9(5.4) 97.8(4.6) 102(7.1) 103(6.1) 99.2(5.0) 100(54) 99.2(6.3) 100 (5.8)
S 7 030.0.50 103 (4.1) 98.3(6.4) 99.0(5.0) 96.4(5.0) 99.2(6.7) 92.5(45) 102(5.5) 101 (4.3)
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4.0 101 (6.5) 983 (7.1) 95.0(4.5) 97.5(6.5 103(4.9) 98.8(8.2) 97.1(3.9) 954 (5.6)
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(mg/kg) Water  4%HAc 10%EtOH 20%EtOH 50%EtOH 95%EtOH Isooctane  Olive oil
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Fig. 6 Chromatogram of recycled PVC conveyor
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