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Analysis of monitoring results of 11 fluorescent whitening agents in toilet
tissue sold in Kunming
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ABSTRACT: Objective To evaluate the addition of 11 fluorescent whitening agents in toilet paper sold in Kunming.
Methods The 60 different brands toilt tissues were collected from the market in Kunming. The crushed samples were
extracted by 40% acetonitrile-water for 3 times, combined with the extract and centrifugated. Then the supernatant was
degreased by n-hexane. After degreasing, the solution was determined by high performance liquid chromatography. The
external standard method was used. Results The separation and analysis of 11 target compounds were achieved within
17 min, and the correlation coefficients (R) were more than 0.99. The recoveries were ranged from 84.2% to 99.8% for
11 kinds of fluorescent whitening agents with 3 spiked levels of low, middle and high concentrations. The relative
standard deviations (RSDs) were less than 5.2% (n=6), and the limits of quantitation (LOQ) for the 11 kinds of
fluorescent whitening agents were 2.4~3.8 mg/kg. The detection rate of positive samples reached 8.33% and the
highest content was 10.5 mg/kg. Conclusion Fluorescent whitening agents still exist in toilt tissues in Kunming,
and a variety of fluorescent whitening agents illegally added in some samples are detected. The relevant supervision
should pay more attention and strengthen the monitoring of toilt tissues.
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Fig.l Chromatogram of 11 kinds of fluorescent whitening agents
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Table 1 Correlation coefficients, relative standard deviations, limits of detection, limits of quantitation and recoveries of 11 kinds of
fluorescent whitening agents (n=6)
G P 5 LIPS 14 AR G 22 /% 7 i B /(mg/kg) 5 R/ (mg/kg) /%
1 C.1.220 0.9990 4.6 1.0 3.8 98.2
2 C.1.24 0.9989 2.8 1.2 3.6 87.1
3 C.1.210 0.9997 3.6 1.2 3.6 96.3
4 C.1.85 0.9992 4.1 1.2 3.6 91.0
5 C.IL113 0.9991 4.8 1.6 5.4 89.7
6 C.1.264 0.9998 3.4 1.0 3.8 84.2
7 C.1.353 0.9993 4.2 1.0 3.8 97.8
8 C.1.357 0.9999 4.7 1.2 3.6 98.0
9 FWAS5bm 0.9997 5.2 1.0 3.6 94.2
10 C.1.90 0.9990 2.8 0.8 2.4 96.1
11 C.lL71 0.9994 3.0 0.8 2.4 99.8
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Table 2 Detection results of 11 kinds of fluorescent whitening

agents (n=6)

ity FOBEEm B KRB KHER%
C.1.220 60 4 6.67
2 Cl124 60 1 1.67
CI1210 60 2 3.33
4 C.185 60 2 3.33
CII13 60 2 3.33
C.1.264 60 ND -
C.1.353 60 ND -
C1357 60 2 3.33
9 FWAS5bm 60 ND -
10 C.1.90 60 1 1.67
11 C.L71 60 ND -
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