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Abstract: A comprehensive analytical method was developed to simultaneously detect chlorophenols and isothiazolinones (M1, CMI, BIT,
2,4-DCP, 24,6-TCP, 2,3,4,6-TCP, PCP, and OPP) in food contact paper packaging materials using ultra-performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) and solid phase extraction (SPE). The paper samples were subjected to ultrasonic
methanol extraction, concentrated, and purified with an Oasis HLB SPE cartridge. The extract was separated in a Phenomenex Kinetex C18
column (100 mm % 3.0 mm, 2.6 m) using gradient elution with a methanol-water mobile phase. The MS/MS analysis was performed in
electrospray ionization mode with multiple reaction monitoring (MRM) and separated into two segments of positive and negative ionization
modes. Eight compounds were identified by retention time and the ratio of characteristic ions, and these were quantified using the external
standard methods. Under optimal conditions, the calibration curves for the eight analytes were linear within the range of 2.0 to 400 g/L, with
correlation coefficients more than 0.997. The quantitation limits of the method (S/N=10) for the eight compounds were 10 to 30 po/kg. The
mean recoveries for paper samples at spiked concentration levels of 10 to 300 Lg/kg were between 80.3% and 107%, while the relative standard
deviations (RSDs, n = 6) ranged from 3.5% to 9.3%.
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Table 1 MS parameters for the analysis of eight compounds

Segment  Polarity of Compound Precursor ion  Daughterion  Cone voltage Collision energy - Dwell time
time/min  ionization P /(m/z) /(m/z) N eV /s
Ml 1161 70.9 30 17 0.045
' 100.9° 30 20 0.045
86.9% 30 30 0.045
0-2.3 + CMI 150.1
134.9 30 20 0.045
BIT 1501 109.0 20 20 0.045
' 13392 20 20 0.045
89.0 35 20 0.032
2,4-DCP 161.0
124.9% 35 15 0.032
opp 1691 115.0 35 27 0.032
' 141.0° 35 20 0.032
2.3-55 - 122.9 55 25 0.035
2,4,6-TCP 195.0
158.9 55 17 0.032
194.9 35 20 0.018
2,3,4,6-TCP 230.9
230.9° 35 2 0.015
PCP 264.9 264.92 35 2 0.015

7E£: *Transitions for quantification.
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Table 2 Calibration curve, correlation coefficient, MLOD and MLOQ of eight compounds

Compounds  Regressionequation  Linearrange/(jg/L)  Correlationcoefficients MLOD/(po/kg)  MLOQ/(jo/kg)
MI y=287.5x+47.2 3.0~400 0.9983 5 15
CMI y=227.5x+156.4 2.0~400 0.9990 3 10
BIT y=210.2x+126.7 2.0~400 0.9993 3 10
2,4-DCP y=202.8x+144.2 4.0~400 0.9990 7 20
2,4,6-TCP y=150.9x+36.7 7.0~400 0.9974 10 30
2,34,6-TCP  y=2289.6x+473.4 6.0~400 0.9987 7 20
PCP y=5050.6x+405.1 2.0~400 0.9993 3 10
OPP y=123.9x+67.1 2.0~400 0.9991 5 15

24 MR R AR SE IR AE i B 2
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AT BLLT (OR3P AT L

7 3 8 MFRENMIR AR EFNEEE (n=6)
Table 3 The method recovery and precision for eight
compounds (n=6)

Compound  Added/(ng/kg) Recovery/% RSD/%
MlI 15, 30, 150 80.3,84.1,90.2  53,3.7,3.9
CMI 10, 20, 100 83.3,854,915 6.1,35,44
BIT 10, 20, 100 87.1,90.6,88.7 6.3,5.1,5.0
2,4-DCP 20, 40, 200 82.9,86.6,894 7.1,6.0,49
2,4,6-TCP 30, 60, 300 814,857,843 93,7.2,64
2,34,6-TCP 20, 40, 200 81.9,84.8,865 7.7,5.0,5.2
PCP 10, 20, 100 107,95.8,89.2 8.2,6.3,5.7
OPP 15, 30, 150 855,879,934 65,73,6.2
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