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Rapid Screening of 38 Pesticide Residues in Shrimp by Ultra Performance Liquid Chromatography-Quadrupole Time-of-Flight Mass
Spectrometry
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Abstract [ Objective] An analytical method was established for the simultaneous determination of 38 pesticide residues in shrimp by ultra
performance liquid chromatography-quadrupole time-of-flight mass spectrometry.[ Method ] Using 50% acetonitrile aqueous solution as the sol-
vent, QuEChERS extraction salt packet and Oasis PRIME HLB solid-phase extraction carrier as the adsorbent, the simultaneous extraction and
effective purification of 38 target substances in shrimp samples were achieved.The target drug was separated by ACQUITY UPLC HSS T3
(1.8 pm, 21 mmx50 mm) chromatographic column, and 10 mmol/L ammonium acetate-methanol and 0.1% formic acid aqueous solution
were used as mobile phases for gradient elution.The electrospray ion source was used for a full scan in positive ion mode could achieve good
separation of 38 pesticides within 10 minutes.[ Result] The limit of quantification (LOQ) of 38 pesticides in shrimp was 0.5-1.5 pg/kg; the
average recovery of the three spiked levels was 71.4%-97.9%, and the relative standard deviation (RSD) was 4.1%—7.6%.[ Conclusion |
The method is simple, rapid and highly sensitive, and can be used for rapid screening of 38 pesticides in shrimp.

Key words Ultra performance liquid chromatography-quadrupole time-of-flight mass spectrometry ; Pesticides residues ; Shrimp ; Rapid screen-
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Table 1 MS paraments of 38 pesticides

o) ﬂcﬁ%@% e i) T TET
No. Compound Retcnnop Parent ion Production
name time // min (m/z) (m/z)
1 F et 0.62 142.008 6 94.006 5,78.995 6
2 H s 2.98 278.046 7 149.024 6,57.070 4
3 kSR 721 5.04 293.009 9 96.952 2,114.963 1
4 EERE TR AL 5.89 260.030 0 176.9520,193.979 8
5 FURR 2.17 214.0297  124.984 0,109.006 7
6 FEprm 7.43 349.933 6 197.930 3,96.952 7
7 B 4.34 220.953 2 109.006 5,78.995 8
8 BOH H 3.29 256.929 9 109.006 8,78.996 0
9 I 6.00 314.072 3 162.066 9,96.952 1
10 RIEHE B 5.89 278.024 7  149.024 1,149.031 4
11 R 5.89 311.043 3 99.008 6,124.984 0
12 TRA BB 6.74 367.994 1  182.002 4,138.012 6
13 A 5.46 318.001 8 160.040 7,133.030 1
14 TR 5.60 321.041 2 114.963 2,96.952 3
15 fEmEE 6.50 279.0273  149.024 8,169.016 7
16 TR 6.44 299.061 4  96.952 3,163.034 5
17 TR 7.12 3729424 302.866 6,143.981 5
18 JE 6.50 323.030 0  96.952 0,142.994 6
19 ik 6.61 363.021 7  226.994 8,288.952 0
20 KL 6.21 243.063 7 130.940 2,96.952 1
21 AR 5.34 302.969 1 85.040 8,145.008 9
2 R 3.28 230.006 9 124.984 0,78.996 5
23 FF L Sl 6.21 332.108 0 121.047 1,123.025 3
24 TR 6.64 305.108 3 169.080 8,153.103 8
25 EE=g i 7.60 350.175 1 125.097 6,97.102 9
26 A 5.94 294.100 4 197.075 5,96.071 2
27 SRR 6.22 330.040 7 121.046 6,123.026 3
28 S 6.31 248.1412  252.115 6,176.144 9
29 75 K 5.56 228.1277  186.081 8,228.128 7
30 SRR I 5.89 331.0399  99.008 6,124.984 0
31 R I, 4.46 223.111 1 149.025 8,109.006 2
32 o K JER AR 3.28 223.074 7 126.012 4,90.035 1
33 T 4.46 2221125  123.045 4,165.092 6
34 3-RETHE 328 238.1074  163.077 8,135.082 7
35 250 4.63 202.0863  127.056 1,145.066 4
36 SN 5.04 194.117 6 95.050 5,77.039 9
37 ZHR 3.13 192.076 8  160.051 6,132.057 3
38 M bk 2.98 256.059 6  175.100 3,209.061 8
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Table 2 Determination coefficient,linear ranges and limits of quantitation of 38 pesticides

P L&A . el FE R o &M e FE R
No. Compound R Linear ranges LOQ No. Compound R Linear ranges LOQ
name peg/kg pe/kg name ne/kg pe/kg

1 F el 0.999 4 0.5~50.0 1.0 20 KL 0.999 6 0.5~50.0 1.0
2 LR 0.999 5 0.5~50.0 1.0 21 AR 0.999 9 0.5~50.0 1.0
3 RPN 0.999 9 0.5~50.0 1.0 22 IR 0.997 8 0.5~50.0 0.5
4 GRS RTRRT) 0.998 6 0.5~50.0 1.5 23 LM 0.999 2 0.5~50.0 1.5
5 AR 0.997 4 0.5~50.0 0.5 24 TR 0.999 3 0.5~50.0 1.0
6 AL 0.998 3 0.5~50.0 0.5 25 3 e 0.999 8 0.5~50.0 1.0
7 338 0.999 5 0.5~50.0 0.5 26 = 0.999 9 0.5~50.0 1.0
8 WMol 0.997 8 0.5~50.0 0.8 27 SR 0.998 3 0.5~50.0 1.0
9 =R 0.997 0 0.5~50.0 0.5 28 SN B 0.999 2 0.5~50.0 1.5
10 IR 0.993 6 0.5~50.0 0.8 29 s K G 0.997 8 0.5~50.0 1.5
11 TR 0.992 8 0.5~50.0 1.0 30 S PEmEIE 0.995 7 0.5~50.0 1.0
12 TR BB 0.992 7 0.5~50.0 0.5 31 o K 0.999 6 0.5~50.0 0.5
13 B 0.999 9 0.5~50.0 1.0 32 Tofs TR 0.994 9 0.5~50.0 1.0
14 HE TR B 0.997 1 0.5~50.0 1.0 33 TEE 0.999 1 0.5~50.0 1.0
15 fEREE 0.996 2 0.5~50.0 1.0 34 3-FEEEHE  0.990 1 0.5~50.0 1.5
16 SERRE 0.992 5 0.5~50.0 1.0 35 A2 0.998 0 0.5~50.0 1.0
17 IR 0.997 4 0.5~50.0 0.5 36 SN 0.999 9 0.5~50.0 1.0
18 VR 0.997 8 0.5~50.0 0.5 37 LR 0.996 0 0.5~50.0 0.5
19 MR 0.999 1 0.5~50.0 0.5 38 M, Bk 0.999 2 0.5~50.0 0.5

242 [CRFG S, 7625 FHF A RER AN 3 R
VRE (510,20 pe/ke) 9 38 FiRABRUER 1 1.47 7 ikl
FTHRIR, I UPLC-Q-TOF HEATIE AR &Y. f5— R

e B HE A E 6 YA TR, T DGR AN RSD, 25
A B, U A 38 AL 24 Y AR [l R N 71.4% ~97.9%
(TF4#% 199 W)
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Table 3 Characteristic parameters of thermal decomposition curve

BeR AT TR X [ U (VL3 R H R JH
Sar?lu le Thermal decomp- Temperature Peak tempe- Maximum weight Weightle-
P osition stages range // °C rature // °C loss rate // %/min ssness // %
JINHi T3 J.curcas L. oil H—BrE 325.4~489.9 415.1 51.876 0 96.15
R EERTIRIH Sludge oil F—BrE 96.8~159.6 125.7 14592 5 22.10
before fermentation BB 280.5~489.6 404.8 21.564 5 67.44
BTGV Sludge oil Hi—BrE 60.5~221.7 113.4 26.139 6 68.76
after fermentation BB 221.7~494.7 459.8 2.036 7 16.96
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