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Abstract: Asimple and sensitive method has been developed for the simultaneous determination of five fluorescent whitening agents
(FWA135, FWA184, FWA367, FWA368 and FWA393) in foam plastic tableware using high performance liquid chromatography tandem mass
spectrometry (HPLC-MSMS). Thesamples were extracted with trichloromethane, and the polymer inthe extracts were precipitated by adding
methanol. The separation of five FWAs was carried out on a Phenomenex kinetex C1s column (2.1 mm=100 mm, 2.6 pm) by gradient elution
with 0.1% formic acid methanol and 0.1% formic acid as mobile phase. Electrospray ionization mass was operated in the positive mode (ESI™)
using multiple reaction monitoring (M RM) for the qualitative and quantitative analysis of five FWAby retention time and ion ratio. The result
indicated that the linear correlation coefficients (r>0.995) of five FWAs were obtained with the linear relationship between 0.5to 50 /L. The
limits of detection (ILOD, S/N=3) were ranged from 0.1 pg/L to 0.5 pg/L, and the limits of qualification of the method (M LOQ, SN=10) were
varied from 0.4 ng/kg to 2.0 pgke. The recoveries of five FWAs from spiked samples a the spiking levels of 2 ng/kg, 8ug/kg and 200 ngrkg
were between 86.4% and 98.4% with RSD (n=6) less than 3.9% to 8.1%. The method was simple and precise for the determination of five
FWAs in foam plastic tableware.
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Fig.1. Chemical structures of five FWAs
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Table 1 MS parameters for the analysis of 5 FWAs

Precursor Daughter DP CE Dwell time RT
Compound CasNo.  onimiz)  ionf(mz) 0N N /ms fmin
1,2-Bis(5-methy-2-benzoxazole) 158.2* 115 39 40
1041-00-5 291.1 3.56
ethylene, FWA 135 107.1 115 46 40
4,4'-Bis(2-benzoxazolyl) stilbene, 321.2* 150 56 40
1533-45-5 415.2 4.45
EFWA 393 207.1 150 52 40
1,4-Bis(2-benzoxazolyl) naphthalene, 270.1* 145 47 40
5089-22-5 363.2 443
FWA 367 2441 145 54 40
4-(2-Benzoxazolyl)-4'-(5-methyI-2- 321.1* 160 55 40
) 5242-49-9 429.2 4.64
benzoxazolyl) stilbene, FWA 368 221.0 160 52 40
2,5-Bis(5'-tert-buty|-2-benzoxazoly) 415.2* 180 59 40
. 7128-64-5 431.2 5.01
thiophene, FWA 184 401.2 180 58 40
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Table 2 The correlation coefficient for Matrix-Matched

Calibration Standards and Solvent Calibration Standards, the

instrument detection limitand the method limit of

quantification

Compounds Corrglgtion ILOD MLOQ
coefficients /(L) /(lg/kg)
FWA135 0.9992 0.1 04
FWA393 0.9986 0.2 0.8
FWA367 0.9958 0.2 0.8
FWA368 0.9973 0.5 2.0
FWA184 0.9988 0.2 0.8

2.4 Tk B EFEE E
FE R R IR R B S s n 2, 8. 200 po/kg
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Table 3 The method recovery and precision for five compounds

Added Recovery (n=6)
Compound /, ykg) " Mean%  RSDI%

2 941 71

FWA135 8 93.3 6.8
200 95.9 5.7

2 86.7 3.9

FWA393 8 88.6 7.8
200 92.1 4.2

2 93.0 6.8

FWA367 8 98.4 51
200 93.3 8.1

2 96.4 5.2

FWA368 8 92.6 6.9
200 86.4 4.2

2 91.5 6.2

FWA184 8 88.7 5.3
200 934 4.8
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