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Determination of chlorophenols in food paper products by high performance liquid

chromatography-tandem mass spectrometry
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Abstract; Objective

To establish a method for simultaneous determination of the residues of four chlorophenols

compounds (2, 4-dichlorophenol, 2, 4, 6-trichlorophenol, 2, 3, 4, 6-tetrachlorophenol, pentachlorophenol) in food
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paper products by high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS). Methods The

samples were extracted by ultrasonic 0. 5% formic acid in methanol and purified by mixed anion exchange solid phase

column. The target compounds were separated on HSS T3 column (2.1 mmX 100 mm, 1.8 pm), and detected under

negative ionization and multiple reaction monitoring ( MRM) mode. Four compounds were identified by retention time and

the ratio of characteristic ions, and were quantified by using the internal standard method. Results The calibration curves

of the four compounds were linear within the range from 5 to 100 pg/L. The correlation coefficients of the four compounds

were above 0.99. The limits of detection (LOD) were in the range of 0. 01-0. 02 mg/kg, and the limits of quantification

(LOQ) were in the range of 0. 03-0. 06 mg/kg. The average recoveries of paper samples at spiked levels from 0. 03 to 0. 14

mg/kg were between 80. 1% and 110.4% , and the relative standard deviations (n=6) were between 3.2% and 9.9%.

Conclusion The pretreatment of sample was simple. The method was accurate and sensitive, which could be used to

determine chlorophenols compounds in food paper products.

Key words: High performance liquid chromatography-tandem mass spectrometry; food paper products; chlorophenols
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Table 2 Mass spectrometric parameters of the target compounds

H9 BT FET ELRRME MR AE R
/(m/z) /(m/z) /V /eV

2 4" 160. 8 8.9 4006
124. 8 -22.46

2,4,6- =408 toa7 227 g9.04 508
158.8 -29.65

, 194.7 -31.26
2,3,4,6-PU4 By o e
262.7 2627 -50.46  —14.31

T 264.7 264.7" -52.12 -15.74
266.7  266.7 -49.87  -15.51

S 270.7  270.7°  -46.80  —15.09
272.7  272.7 -48.35  -15.81

2,4-" 41D, 163.9 8.9 —a0.70 =72
126.9* -23.96

Table 1  Condition of gradient elution
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Table 3 Recoveries of four target compounds with different extraction solvents
L& P i LR LT 0. 5% H1 iR H B 19 H R B
2,4- & 110. 7£5.7 109.30+3. 1 115.00+3. 6 104.9+2. 8 113.4£5. 8
2,4,6- =MW 112.3+3. 1 102.10+6. 5 106. 10+5. 1 111.5+6.4 114.2+6.8
2,3,4,6-DU% By 96.8+11.5 124.90+15.5 36.70+8.5 112.4+3.8 111.2+1.8
TLA W 86.8+4.7 2.52£0.3 2.36+0.4 104.0+3. 4 106.0+8. 3
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Table 4 Regression equation, correlation coefficient, linear range,limits of detection and limits of quantitation of the target compounds

B o o &
o f%‘f’ 1 W R R /fjn L/[f : ) ?jia :
2, 4-" G iy 10~100 y=0.0385x+0. 009 0.997 4 0.02 0. 06
2,4 ,6- =5 1 10~100 y=0.0317x+0. 236 0.996 5 0.02 0. 06
2,3,4,6-PU% iy 5~100 ¥=0.0109x+0. 0005 0.995 7 0.01 0.03
A By 5~100 y=0.0186x-0. 111 0.998 3 0.01 0.03
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Table 5 Recoveries and precision of the four target compounds

in paper cups

H x4 Jnkr i/ (mg/kg) SEH R/ % RSD/ %
0. 06 80. 6 7.6
2,4-— A 0.10 88.8 7.4
0.14 82.0 9.1
0. 06 86.7 9.9
2,4,6-= 41 0.10 89. 4 5.4
0.14 110. 4 7.7
0.03 80. 1 9.9
2,3,4,6-PU% 1 0.06 94.8 9.2
0.10 98.8 5.3
0.03 99.8 9.2
TGy 0. 06 96. 2 5.1
0.10 90.9 3.2
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