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Determination of 10 residual solvents in food packaging material by
headspace gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 10 residual solvents released from
the food packaging material by the headspace gas chromatography-mass spectrometry. Methods The method
was established by gas chromatography mass spectrum with selected ion monitor (GC-MS/SIM). Results
The linear range of 10 residual solvents were 0.001~0.1 mg/m* with correlative coefficient 0f0.9999~1.00000.
The coefficient of variation was<l10% on the lowest concentration. The average recoveries were 79.0
~106.2  with the relative standard deviations (RSD) of 1.08 ~8.02 . Conclusion This analysis method is
rapid and accurate, and it can be used for the simultaneous determination of 10 residual solvents released from
the food packaging material.
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GB/T 10004-2008 0.45 mm ; : DB-624
5 mg/m?, 0.01 mg/m*® ms, 60 mx0.25 mmx1.4 pm; : 1.2 mL/min;
(P&T) 140 C 5 min, 18 °C/min
(HS) -GC/FID HS -GC/MS 220 C 2 min; 1250 C
(7-16] 7.00 min; . EI; 170 eV,
s : SIM; : 230 C,
, 150 °C
Ul HS-GC/FID , 142 MEHHFEEMH
, : 80 C; / 190 C;
SCAN , 100 C : 20 mL; : 1 mL;
: 30 min; : 0.5 min;
[15-16] SIM , : 15 psi; : 10 psi;
, : 0.10 min; : 0.05 min;
s > , : 50 mL/min; . 20
0.001 mg/m’ psi/min; S
HS-GC/MSD 180 mL/min, : 4 min
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, T,
, 0.59%~8.29% 2
2.4 AL 26 ZZ4SEEFIEER
10 5.0 mg/mL10
, ASTM F1884-04 EN 13628-1-2002 0.1 0.05 0.01 0.005 0.001 mg/mL
GB/T 10004-2008 SIM 20 mL 10 uL
, , 0.1, 0.05, 0.01, 0.005,
, , 0.001 mg/m* , ,
, 4 ; 0.001~0.1 mg/m’ r’
; 7 ; 0.9999 ,
1 0.001 mg/m’ ,
25 FEEE 10 , 3,
0.001 mg/m*>  0.01 mg/m’ 1

F1 10MBATHNEEFEEST
Table 1 Quantitative and qualitative ions of 10 kinds of solvent

CAS Ql Q2 Q3 (ms)  SIM
67-63-0 45(100) 43(19) 27(7) 29(7) 50 1
141-78-6 43(100) 61(17) 45(15) 29(13) 50 2
71-43-2 78(100) 77(22) 51(13) 52(12) 50 3
109-60-4 61(100) 43(271) 73(58) 42(30) 50 4
108-88-3 91(100) 92(60) 65(10) 39(7) 50 5
123-86-4 43(100) 56(51) 73(24) 41(18) 50 6
100-41-4 77(100) 91(34) 105(8) 106(5) 50 7
1330-20-7 77(100) 91(54) 105(23) 106(12) 50 7
1330-20-7 77(100) 91(54) 105(23) 106(12) 50 7
2 ARIREREBRRIIBEEZEE
Table 2 The precision of the standard solution of different concentrations
(mg/m®) RSD% (mg/m?) RSD%
0.001 8.29 0.010 1.40
0.001 2.08 0.010 1.50
0.001 0.59 0.010 1.47
0.001 1.58 0.010 1.32
0.001 0.88 0.010 1.41
0.001 2.75 0.010 2.03
0.001 1.08 0.010 1.23
0.001 1.52 0.010 1.10
0.001 1.52 0.010 1.89
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F3 KHEFHE. HXRBNESR
Table 3 Linear equation, correlation coefficient and the limit of quantification

(mg/mz) (mg/mz)

Y=9286X-4077 0.9999 0.001~0.100 0.001
Y=11116 X 13715 1.0000 0.001~0.100 0.001
Y=24064 X 439 1.0000 0.001~0.100 0.001
Y=10828 X —4447 0.9999 0.001~0.100 0.001
Y=26872 X -1003 1.0000 0.001~0.100 0.001
Y=9555 X -5442 0.9999 0.001~0.100 0.001
Y=37949 X —6657 1.0000 0.001~0.100 0.001
Y=10824 X 2589 0.9999 0.001~0.100 0.001

Y=3849 X -538 1.0000 0.001~0.100 0.001
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Fig.1 The ion chromatogram of 10 kinds of volatile organic solvents standard solution
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F4 10 MERUESMAERRMERKTET B ANFR Y ER K A8 X3R4 R Z (n=6)
Table 4 Spiked recoveries and RSDs of 10 target compounds spiked in three levels (n=6)

(mg/m*) (ng/m?) 1% 1%
0.001~0.01 0 89.0~104.2 2.15~6.32
0.001~0.01 0.23 92.0~106.2 3.72~6.58
0.001~0.01 0.06 88.0~101.4 1.08~5.35
0.001~0.01 0 91.0~99.4 5.42~6.14
0.001~0.01 0.04 95.0~100.2 3.55~6.24
0.001~0.01 0 88.0~104.4 4.02~8.02
0.001~0.01 0 79.0~98.8 2.05~5.62
0.001~0.01 0.06 81.0~96.3 3.82~6.57
0.001~0.01 0.06 83.0~99.4 2.12~6.22
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Fig. 2 The overlapping ion chromatogram of blank sample and spiked test sample
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