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GG-MS Determination of Fumaric Ester Preservatives in Furnitures and Textiles

TONG Ke-xing, LI Hai yan, JIANG Jun, ZHANG Jing-bo, HE Song yuan, HUO Xiae- min,
ZHOU Li-li, ZHOU Hui-min, SUI Shi jun, LU Liang

(Dalian Municip al Institute of Product Quality Supervision and Inspection, Dalian 116021, China)

Abstract A method for determination of 3 fumaric ester preservatives, including dimethyl fumarate ( DMF) ,
diethyl fumarate ( DEF) and monoethyl fumarate (MEF), in furnitures and textiles by GG-MS was proposed. T he 3
preservatives in sample were extracted ultrasonically with ethylacetate and the extract was concentrated to 2 mL in a
rotary evaporator at 30 C. After diluting to 5.0 mL with ethylacetate, the solution was used for GG-MS analysis.
DB-FFAP column was used for separation, and selected ion monitoring mode was adopted in MS measurements.
Linearity ranges of DM F and DEF were kept from 0.05to 5. 00 mg* L=', and MEF from 0.10 to 10.00 mg* L-".
Values of limit of determination ( 10S/N) found were 0. 01, 0. 01 and 0.02 mg * kg ! respectively. Tests for
recovery and precision were made by standard addition method at 3 different concentration levels, values of recovery

found were more than 80% and RSD s (n= 6) less than 5.0%.
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Tab. 1 Qualitative and quantitative ions and monitoring

time of the 3 preservatives

m/z
/ min
3.5~ 7 113 85,59
7~ 14 127 99, 55
14~ 23 99 126, 82
30 mL, ) ’
, 10 min(
) s
; 30 mL 2,
30 C 2 mL,
10 mL s
s 5.0mL
0.45 Em s -
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Fig. 1 Total ion current chromatogram of mixed standard
solution of the 3 fumaric esters
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0, 0. 05, 0. 20,
0.50,2.00,5.00 mg* L',
0,0. 10,0.40,1.00,4.00,10. 0 mg * L'
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Tab. 2 Linearity ranges, linear regression equations,

and correlation coefficients of the 3 preservatives

P/ (mge L-1)
y= 3.31x 100
0. 05~ 5.00 o 102 0.999 9
y= 2.83x 100«
0. 05~ 5.00 L sex 107 0.999 8
0.1~ 10.0 Y= LO0x10% g0
' ' +3.17x% 10* ’

(10S/N) 0.01 mg * kg ',
(10S/N) 0.02 mg* kg '
2.4
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0.01~ 0.2 mg * kg '

0.02~ 0.4 mg* kg ',

80.4% ~ 85. 2%
, 2. 3% ~ 4. 2%,
3
3 3 (n=6)
Tab. 3 Recovery and RS s of the 3 preservatives

w/(mg* kg™ 1) RSD RSD

/% /% 1% /%
0.01 80.9 3.9 80. 4 4.2
0. 05 82.3 3.6 8.8 3.7
0.2 83.6 2.3 83.3 2.5
0.01 81.2 4.1 80. 8 3.8
0. 05 84.5 3.3 837 3.5
0.2 84.7 2.7 83.9 2.4
0.02 83.2 4.0 82. 4 4.1
0.10 85.0 3.3 84.7 3.2
0.40 85.1 2.5 85.2 2.4
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