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Abstract: A rapid analytical method for the determination of 3 isothiazolinone preservatives (2-
methyl-4-sothiazolin3-one 5-chloro2-methyl-4-sothiazolin3-one and 1 2-benzylisothiazolin3-
one) in toys using liquid chromatography-+tandem mass spectrometry ( LC-MS/MS) has been
developed. After ultrasonic extraction with water the analytes in the sample were separated
and analyzed by LC-MS/MS under the isocratic elution of methanol and water (15:85 v/v) and
in selected—reaction monitoring ( SRM) mode. The linear ranges of calibration curves for the 3
analytes were 2.0 —1 000 pg/L. The limit of quantification was 0.04 mg/kg for all the 3
analytes which was lower than that of the method recommended by the European Toy Safety
Directive in EN71412005. The recoveries of the spiked standards in the two toy samples were
95.9% —105.2% and 94. 7% —102. 8% with the relative standard deviation ranges from 3. 04% to
4.96% and from 2.36% to 4.79% respectively. The method was applied in the determination
of 10 toy samples and the results can meet the requirements of the European Toy Safety Direc—
tive in EN71-92005 for the determination of isothiazolinones in toys.

Key words: liquid chromatography-4andem mass spectrometry ( LC-MS/MS) ; isothiazolinones;
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Table 1 MS/MS acquisition parameters for MI CMI and BIT

Component Tube Precursor ion Quantitative product ion Qualitative product ions
lens/V (m/z) (m/z) ( Collision energy/V) (m/z) ( Collision energy/V)

MI 90 116.0 71.3 (20) 85.2(24) 99.2 (15)

CMI 96 149.9 87.2 (38) 96.2 (24) 115.2 (17)

BIT 98 152.0 109.2 (19) 105.3 (22) 134.2 (22)
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MI.CMI BIT Table 2 Regression equations and correlation coefficients
(Q1 for MI CMI and BIT
) 3 Component Regression equation Correlation coefficient
. MI Y =5437.4X +9861.9 0.9995
M+H CMI Y =9612.3X -6532.7 0.9991
N N N BIT Y =2843.8X +2221.5 0.9996
N Y: peak area; X: mass concentration pg/L.
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Table 3 Backgrounds spiked recoveries and precisions (RSD 7n =7) of MI CMI and BIT in brown artificial leather

Component Background/( pg/L) Added/( ng/L) Found/( wg/L) Recovery /% RSD/%

MI not detected 100 105.2 105.2 4.96

200 203.9 102.0 4.37

500 490.0 98.0 3.04

CMI not detected 100 103.9 103.9 4.51

200 193.4 96.7 3.88

500 487.2 97.4 3.49

BIT 503.2 100 599.1 95.9 3.98

200 697.8 97.3 3.62

500 987.6 96.9 3.45

4 3 . (n=7)
Table 4 Backgrounds spiked recoveries and precisions (RSD n =7) of MI CMI and BIT in liquid glue

Component Background/( pg/L) Added/( pg/L) Found/( wg/L) Recovery /% RSD /%

MI 211.0 100 307.5 96.5 4.58

200 413.4 101.2 3.91

500 700.7 97.9 2.36

CMI 669.5 100 764.2 94.7 3.77

200 875.2 102.8 3.90

500 1160.2 98.1 3.45

BIT not detected 100 95.6 95.6 4.73

200 195.8 97.9 4.79

500 493.1 98.6 3.02
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