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Determination of 14 kinds of solvent residues in food contact materials by
headspace gas chromatography
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(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: Objective To establish a method for the determination of 14 residual solvents in food contact
materials by headspace gas chromatography. Methods The samples were cut and put into a 20 mL headspace bottle.
Then a certain amount of solvent matrix was added into the headspace bottle. After being sealed and mixed well, the
samples were determined by gas chromatography. By optimizing the pretreatment conditions such as solvent matrix
and volume, nitrogen and air, sample area and fragment size, the conventional and rapid analysis of 14 residual
solvents was realized. Results This 14 solvents had good linear relationship within the concentration range of
0.01-6.40 mg/m’, and the correlation coefficients were all greater than 0.9970. The limits of detection were
0.01 mg/m?. The recoveries were 81.0%—113.0% and relative standard deviations were 0.3%—-9.6%. Conclusion
This method is suitable for the determination of residual solvents in paper-based food contact materials and painted
chopsticks, which can provide basis for the research of food contact materials and the improvement of product

quality.
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Fig.l Influence of solvent matrix volume on the peak area of
ethanol and butyl acetate (n=3)
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Fig.2 Influence of sample area on the residue of ethanol and butyl
acetate (N=3)
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Fig.3 Influence of sample length on peak area of ethanol and
butyrate acetate (n=3)
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Table 1 Linear equations, ranges, correlation coefficients and limits of detection and quantity of this method

sty KPR LR METE Fl/ (mg/m®) X RE 75 #E R /(mg/m?)
1 Y=24717X-4.035 0.01~6.40 0.9999 0.01
P Fif] Y=27970X-5.813 0.01~6.40 0.9984 0.01
L] Y=28010X-4.399 0.01~6.40 0.9998 0.01
T Y=33729X-9.339 0.01~6.40 0.9984 0.01
LR B Y=22809X-7.766 0.01~6.40 0.9974 0.01
ES Y=58839X-17.05 0.01~6.40 0.9978 0.01
LR 5N BR Y=27732X-10.80 0.01~6.40 0.9973 0.01
1E T Y=27483X+3.546 0.01~6.40 0.9970 0.01
GiES Y=54542X-13.34 0.01~6.40 0.9981 0.01
LR T e Y=28622X-5.482 0.01~6.40 0.9991 0.01
LR Y=47387X-5.837 0.01~6.40 0.9992 0.01
[B] . X Y=48967X-2.659 0.01~6.40 0.9992 0.01
48— HI 2K Y=46750X-0.4573 0.01~6.40 0.9998 0.01
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Table 2 Spiked recoveries and relative standard deviations
A S TH A 2 =3
(RSDs) of 14 kinds of standard solutions (n=3) (AR ﬂﬂi‘iﬁﬂux,{a/(mg/m ) IS /% RSD/%
k& DRI/ (mg/md) EE%/%  RSD/% 0.08 99.1 4.8
5 BEL b
0.08 T0a1 23 LIRS TR 0.50 101.9 9.6
3.20 89.5 3.5
2 0.50 95.5 1.9
0.08 88.9 6.4
3.20 95.5 3.3 N
ETEE 0.50 94.4 45
0.08 99.6 5.0
3.20 104.9 0.3
P 0.50 96.6 7.9 0.08 93.5 5.9
3.20 88.8 3.3 i 0.50 99.8 6.6
0.08 101.1 3.6 3.20 88.4 22
SN 0.50 96.1 1.4 0.08 96.0 4.5
3.20 94.2 3.6 IR TR 0.50 103.0 3.6
0.08 104.3 4.6 3.20 92.4 2.0
THA 0.50 96.5 8.4 0.08 81.0 58
AR 0.50 101.9 3.4
3.20 88.7 3.1
3.20 90.3 1.3
0.08 113.0 45
ZEZ 0.08 102.2 6.7
5 0-50 973 74 [a] X — 2 0.50 103.2 3.9
3.20 85.9 3.4 390 92.0 R
0.08 102.1 59 0.08 106.2 6.2
F:S 0.50 99.4 8.3 A8 2K 0.50 110.1 2.9
3.20 88.3 2.9 3.20 99.5 1.1
=3 HROERmg/ke)
Table 3 Analytical result of samples(mg/kg)
b 2 PR SN LRI R LR TR
1~20 0~0.10 0~0.16 0~0.19 0~0.67 0~0.28 0~0.14
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