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Determination of tetraniliprole residues in animal derived foods by
multi-plug filtration cleanup combined with HPLC-MS/MS
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(1. Hunan Provincial Institute of Product and Goods Quality Inspection, Changsha, Hunan 410007, China;
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3. Yueyang Inspection and Testing Center, Yueyang, Hunan 410042, China)

Abstract: [Objective] This study aimed to develop a rapid and efficient method for quantifying tetraniliprole residues in animal-derived
foods by combining multi-plug filtration cleanup (m-PFC) with high-performance liquid chromatography-mass spectrometry (HPLC-MS).
[Methods] Samples were extracted with acetonitrile, followed by salting out using sodium chloride and anhydrous magnesium sulfate. The
extracts were purified via m-PFC and analyzed using HPLC-MS with external standard calibration. [ Results] The method demonstrated a
strong linear correlation between tetraniliprole concentration and response values over a range of 0.001 to 0.150 mg/L, with a coefficient of
determination (R?) exceeding 0.999. The limit of quantification (LOQ) was 0.002 mg/kg. Average recovery rates ranged from 90.0% to
108.0%, with relative standard deviations between 1.10% and 4.89%, validated across a variety of matrices, including pork, beef, mutton,
chicken, pork liver, beef liver, mutton liver, chicken liver, eggs and milk. [ Conclusion] The proposed method is rapid, straightforward, high
sensitivity, and suitable for quantitative determination of tetraniliprole residues in animal-derived food.

Keywords: tetraniliprole; multi-plug filtration cleanup (m-PFC); HPLC-MS/MS; animal derived foods
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Table 1 Gradient elution procedure for tetraniliprole
Il /min -/ (mL-min~ ") WEIMH A% WEIAH B/%
0.00 0.40 90 10
1.00 0.40 50 50
3.50 0.40 5 95
4.00 0.40 5 95
4.01 0.40 90 10
5.00 0.40 90 10

(2) BTils 280 25 85 5 11 8 R 2 T S g
W 5 B ANAT IR 325 °C IR E 300 C O R
9.45 L/min; 5 W15 i &8 12.1 L/min; 555 f1 JE 2 800 V; i
WS 2,
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Table 2 Mass spectrum parameters of tetraniliprole

fE T FTET iR R/ V. EFRILE/V
543 137.04" 16.75 163
543 274.06 9.71 163
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Figure 2 Elective ion flow diagram of tetraniliprole in different mobile phase systems
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Figure 3 Effects of reagents on tetraniliprole recovery Figure 5 Effects of ultrasonic time on tetraniliprole recovery
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Figure 7 Matrix effect of tetraniliprole in various matrices
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Table 3  Standard curve and limit of quantification of tetraniliprole in various matrices
& 951} Ry L /(mg- L") R’ T FR(S/N=10)/(mg-kg ")
KA Y=10675.8X—1288.41 0.001~0.150 0.999 5 0.002
4 Y=11827.1X—5.757 44 0.001~0.150 0.999 8 0.002
FH Y=11 806.9X—2 813.1 0.001~0.150 0.999 6 0.002
X Y=118652X—2213.17 0.001~0.150 0.999 6 0.002
M Y=11 842.8X—2 327.99 0.001~0.150 0.999 5 0.002
Eai Y=12342.0X—3276.16 0.001~0.150 0.999 7 0.002
FHF Y=11744.6X—3 641.58 0.001~0.150 0.999 3 0.002
X9 Y=12490.5X— 1 606.99 0.001~0.150 0.999 8 0.002
X1 Y=12111.5X—1118.6 0.001~0.150 0.999 5 0.002
415 Y=10920.3X—461.341 0.001~0.150 0.999 8 0.002
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Table 4 Recovery rate and relative standard deviation of

tetraniliprole in various matrices (n=6)

WL/ W FEE, SFYIE AR AR v
8 (mg-kg ") (mg-kg ") W /%  22(RSD)/%
KA 0.002 0.001 98 99.0 2.04
0.020 0.019 70 98.5 4.81
0.200 0.196 00 98.0 2.78
4R 0.002 0.002 07 104.0 4.89
0.020 0.018 00 90.0 3.93
0.200 0.190 00 95.0 4.48
Ed| 0.002 0.001 99 99.5 2.20
0.020 0.018 10 90.5 2.34
0.200 0.197 00 98.5 2.48
X A 0.002 0.002 03 102.0 4.55
0.020 0.018 30 91.5 4.88
0.200 0.197 00 98.5 1.56
B 0.002 0.002 16 108.0 4.57
0.020 0.019 10 95.5 2.10
0.200 0.200 00 100.0 1.10
4 0.002 0.002 15 108.0 4.75
0.020 0.018 10 90.5 2.14
0.200 0.180 00 90.0 3.89
S 0.002 0.002 14 107.0 3.07
0.020 0.018 80 94.0 4.28
0.200 0.202 00 101.0 2.90
X 0.002 0.001 93 96.5 3.34
0.020 0.019 20 96.0 4.24
0.200 0.206 00 103.0 3.54
X575 0.002 0.002 01 101.0 3.81
0.020 0.018 60 93.0 4.82
0.200 0.203 00 102.0 2.91
4175 0.002 0.002 11 106.0 426
0.020 0.018 10 90.5 3.31
0.200 0.202 00 101.0 3.38
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