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ABSTRACT: Objective To develop an ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS) method for the determination of pentachlorophenol sodium residues in aquatic products. Methods The
sample preparation involved extraction with 80% acetonitrile in water containing 5% triethylamine, followed by purification
using Waters Oasis MAX solid-phase extraction cartridges. After elution with a 4% formic acid in methanol solution, the
pentachlorophenol sodium was analyzed by UPLC-MS/MS using a Waters XBridge C18 column (100 mm x 2.10 mm,
3.50 um). The mobile phases consisted of A: 0.1% formic acid in water (containing 5 mmol/L ammonium acetate)
and B: acetonitrile. Quantification was carried out using the external standard method. The recovery of
pentachlorophenol sodium in the muscle of Ctenopharyngodon idella and the eatable part of Eriocheir sinensis
matrices was examined. Results The linear range of the pentachlorophenol sodium residue detection method in
Ctenopharyngodon idella and Eriocheir sinensis was 0.2 to 8.0 ng/mL (r*>0.999). The limit of detection was 0.5 pg/kg
and limit of quantification was 1.0 pg/kg, respectively. The recoveries at spiking levels of 1.0, 2.0, and 10 ug/kg were
within the range of 77.0% to 105%. Intra-assay relative standard deviations ranged from 2.51% to 7.62% (n=6), and
inter-assay relative standard deviations ranged from 3.36% to 6.48% (n=3). Conclusion The developed UPLC-MS/MS
method for the determination of pentachlorophenol sodium residues in Ctenopharyngodon idella and Eriocheir
sinensis matrices is highly sensitive, accurate, and precise, with good repeatability and reproducibility, and is
therefore suitable for the detection of pentachlorophenol sodium residues in aquatic products.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; solid phase extraction; aquatic

products; pentachlorophenol sodium
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Table 1 Gradient elution conditions of mobile phase

H5J B8] /min A W% B /%
0.00~1.00 80 20
3.00~6.00 5 95
6.10~7.00 80 20
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JR% S F: HLBE 3 B 7 (electrospray ionization, ESI);

Z RN W B A B HRE: 1500 V; JBIEFIR
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%16 &
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Table 2 Mass spectrometric parameters of
pentachlorophenol sodium
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Fig.2 Ion chromatogram of sodium pentachlorophenolate standard solution extraction (8 ng/mL)
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Fig.3 Effects of extraction agents prepared with different
concentrations of acetonitrile water and triethylamine on the
extraction efficiency of sodium pentachlorophenolate (10 pg/kg) in
Ctenopharyngodon idella muscle (n=3)
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Fig. 4 Effects of different concentrations of formic acid methanol

elution on recovery of sodium pentachlorophenolate (10 pg/kg) in
Ctenopharyngodon idella muscle (n=3)
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Table 3 Linear ranges, regression equations and correlation
coefficients of pentachlorophenolic acids in different substrates

95 LR PTG

L e TSP
ZFR /(ng/mL)

1 A 0.2~8.0 Y=81594.6X+20899  0.9992

2 PR 02~8.0  Y=92579.3X+5724.5  0.9993
s 2~8. ) . .

2.5 HEGE
St FHETTE 10 SR 10 4> Al LR WL gk AT
FHREAGIN, 27 AR A B T SRR BN TR B

®4 DREEBRTETEIH R A RLR MK E T8 YR AR R R E

Table 4 Recovery rates and relative standard deviation of pentachlorophenolic acid at different samples and different levels of addition

g =S N kH 5] AH X
B IR % trpsy sy T AT
% Auglke) 2 3 4 5 6 Bz, Elegr AL

1% 1%
1 86.3 92.7 79.1 92.0 77.0 83.5 85.1 7.62
1.0 2 80.6 90.5 81.8 80.6 83.2 91.1 84.6 86.2 5.75 5.78
3 86.8 86.2 88.2 90.6 91.7 90.4 89.0 2.51
1 90.0 89.0 83.9 84.0 89.9 85.4 87.0 3.36
R 2.0 2 84.0 87.6 84.2 85.7 83.0 93.4 86.3 86.9 4.43 3.36
3 84.2 85.4 90.0 87.8 87.1 89.4 87.3 2.60
1 105.0 90.6 99.4 100.0 99.5 99.1 99.0 4.77
10.0 2 97.4 103.0 104.0 96.8 98.5 101.0 100.0 99.3 3.01 3.66
3 99.3 101.0 99.4 95.5 939 103.0 98.8 3.58
1 81.6 94.1 80.1 80.4 78.6 78.0 82.1 7.30
1.0 2 86.5 90.9 87.7 78.5 89.6 83.9 86.2 84.9 5.21 6.09
3 83.6 86.6 93.8 84.9 88.5 80.4 86.3 5.34
1 90.7 89.3 98.5 82.9 96.5 97.2 92.5 6.48
P 2.0 2 81.4 91.7 84.2 90.6 94.9 81.4 87.3 90.1 6.62 6.48
e . . . . . . . . . . .
3 88.7 84.7 97.2 93.9 93.9 83.7 90.4 6.08
1 92.0 95.6 84.9 97.9 97.5 100.0 94.7 5.88
10.0 2 94.5 97.4 92.9 95.4 90.4 95.1 94.3 94.9 2.57 4.52
3 99.2 99.0 86.4 94.0 97.7 98.0 95.7 5.15
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