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Determination of praziquantel in edible bovine tissues by dispersive solid
phase extraction combined with liquid chromatography-tandem
mass spectrometry

WU Jian-Ping, ZHANG Jing, GONG Song-Song, YAN Feng, PAN Juan, HUANG Shi-Xin"

(Shanghai Municipal Supervisory Institute Veterinary Drugs and Feedstaff, Shanghai 201103, China)

ABSTRACT: Objective To establish a method for determination of praziquantel residues in edible bovine tissues
such as muscle, fat, liver and kidney by dispersive solid phase extraction combined with liquid chromatography
tandem mass spectrometry. Methods Bovine tissue samples were extracted with 50% (V:V) acetonitrile solution,
and dehydrated and salted out with anhydrous magnesium sulfate and sodium chloride, and degreased by n-hexane.
After high speed centrifugation, the extract was diluted by the 0.1% (V:V) formic acid and purified by the acid
alumina powder. After 10000 r/min centrifugation, the extract was filtered by 0.22 pm film and then detected. The
targets was separated by the gradient elution with a reverse phase column as the stationary phase and 0.1% formic
acid with acetonitrile as the mobile phase. Triple quadrupole mass spectrometry was used for qualitative and
quantitative analysis. Results Praziquantel had good linear relationships in the range of 2.5-500 pg/kg, and the
correlation coefficients were all above 0.995. The limit of detection of the method was 1 pg/kg and the minimum
limit of quantitative was 2.5 ng/kg. The recovery were between 60% and 110%, with the relative standard deviation

(RSD) were lower than 10%. Conclusion This method has good accuracy and precision, which is suitable for the
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determination of praziquantel residues in edible bovine tissues.

KEY WORDS: praziquantel; dispersive solid phase extraction; liquid chromatography tandem mass spectrometry
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Fig.1 Structure of praziquantel
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Table 1 Procedure of gradient elution

H5F (6] /min A% B%
0.00 90 10
0.50 90 10
3.00 20 80
7.00 20 80
7.10 90 10
10.00 90 10

2.4 FiEEH
il Thermo Fisher 2% #] A TSQ Quantiva 545k PUAR FT
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i HESI HL B e IR USRI, Z60FUN T : ESIHAES,
JEHL R 4000 V, #%<(sheath gas)FE /7 344 kPa, #il/< (aux
gas)fiti 5 L/min, MRFT S (sweep gas)ifii# 0.3 L/min, 2T
{&4i% (ion transfer tube)lRE 350 °C, ZEAk#¥(vapourizer)
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F& 0.7, Q2 BrarHERit 21658 0.7, BARIbA ¥ B
SR 2.
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Table 2 Qualitative and quantitative ion pair for praziquantel
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TR ZS L RIR B R 1 ng/mL BEFRARME LA . ¥
1 ng/mL M FIBRE S IR bR S I TR 2.3 5 2.4 19

LS S A R
2.8 ZMESTTHE

100 pg/mL RIS FRARVE S 28R 0.1% F IR TA
R R 1 pg/mL ARAE P BV, PRS- Fh A2 2% 2.5
FAL IRy 0 b 3R A (4 28 1 5 ST VR AR b o v (B VA 3R
81, 2.5, 20, 50, 200 ng/mL Z ¥ 5L EhRAE T VERT 2
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®3  HELPMEEETR SRR (%)
Table 3 Research on extraction rate of praziquantel added in
bovine tissure (%)

4 ZNE K 50%Z 0 ECk Skt

4P 66.3 88.2 89.1 0 0
AHEWT 612 89.3 80.7 0 0

4 i 65.9 85.2 85.6 0 0

415 68.2 86.8 83.9 0 0
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Fig.2 Typical SRM chromatogram of praziquantel added in bovine tissues
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Fig.2 Typical SRM chromatogram of praziquantel added in bovine tissues
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Fig.2 Typical SRM chromatogram of praziquantel added in bovine tissues
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H 203.110-203.112] MS

& 40 353372 390 | 437 20181219beaf2_LOD_2

S 4.65 _

E 2
0||||I||:|I||||I||||I||||I|--|I||-:I||||I||||I||||I||||I||||I
2.0 25 3.0 35 4.0 45 5.0 55 6.0 6.5 7.0 75 8.0

[ [E] /min
®
RT:2.00 - 8.00 SM:7G %&,48%%9 NL: 2.30E3
100 AH: 1835 Base Peak m/z=202.50-203.50 F:

S 80FE +c¢ ESISRM ms2 313.183

o f [83.110-83.112, 174.039-174.041,

i UF 203.110-203.112] MS ICIS

7 40E 20181219FAT LOD 2

E 20
0 C

100 RT: 4.17 NL: 5.66E3

- E Base Peak m/z=82.61-83.61 F: +
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Fig.2 Typical SRM chromatogram of praziquantel added in bovine tissues
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80 [83.110-83.112, 174.039-174.041,
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Fig.2 Typical SRM chromatogram of praziquantel added in bovine tissues
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Table 4 Study of matrix effect in determination of praziquantel

3.6 FERERESHEEE

in bovine tissues IS SR A5 R NZE 6 Fis, Z55RM, Wn S
BES WeE/(ng/mL)  WAMIMEN=5) RSD/% 60%~110%3JE P, RSD < 10%, #HA1% )5 2 AT Bt (e
VERIBR UGS 1 27761 12 W B SR
A PR ST b 1 22836 2.1 3.7 X SERRAE AN E
2 Mg R b 1 20158 2.5 RS FER L IR FRFPRA B 20 N2 FRE
2 JF L BB 1 21360 3.8 i, FEARAE S AT AR B IS EALINGE, Kk B B BA M 2

FRET— 1 ro6d3 2o S, Iy TR R

RS HELAT IR RO 2k

Table 5 Standard curve of praziquantel added in bovine tissure

M 2R P75 Bl /(ng/mL) R F/ (ng/ke) Bl A i B r
A 59291 48370 0.9995
AN Wi 55178 46761 0.9952
1~200 2.5~500
i 54006 48923 0.9977

- 54453 50382 0.9969
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Table 6 Accuracy and precision of the method

HR whn/(ug/kg)  Hx SR /% BIE/% #tN RSD/%  HIt[Al RSD/%
I 80.20 8333 7951 77.07 72.44 78.5 5.2
1 1 84.65 73.00 7643 8532 69.24 77.7 9.1 6.5
I 83.44 76.39 80.07 76.01 75.83 78.3 4.3
I 81.14 76.62 84.67 72.86 83.70 79.8 6.2
10 1T 85.15 78.50 75.95 85.30 77.37 80.5 5.5 5.8
O 8335 8450 7945 7991  82.11 81.9 2.7
4 A
I 76.74 7348 7403 68.60 78.71 74.3 5.2
20 1 7191  81.04 69.60 8322 69.84 75.1 8.7 6.4
I 83.91 74.03 69.76 83.61 84.58 79.2 8.6
I 72.89 80.47 79.53 81.87 83.26 79.6 5.0
40 1 83.19 71.19 79.18 84.96  76.45 79.0 7.0 6.2
O 7246  75.03 71.08 7724  76.65 74.5 3.6
I 77.08 7675 6936 84.44  85.19 78.6 8.3
1 i 7412 77.02 7934 7759  68.56 75.3 5.6 6.5
I 74.28 73.34 77.35 82.44 69.14 75.3 6.6
1 75.87 74.85 74.88 79.56 72.94 75.6 3.2
10 1 7020 8030 77.86 84.52  76.45 77.9 6.8 6.3
O 84.67 7843 79.05 8267 7133 79.2 6.5
4Ny
I 80.08 73.97 7040 79.46  84.97 77.8 7.3
20 1 8236  80.15 79.50 7838  72.12 78.5 4.9 6.1
I 79.45 80.91 83.27 72.19 82.05 79.6 5.5
1 80.47 69.52 69.03 71.80 80.26 74.2 7.7
40 1 7461 8350 7273 7105  79.39 76.3 6.7 6.8
o 7103 71.04 7226 7520 78.32 73.6 4.3
I 78.02 78.67 79.92 8483 8321 80.9 3.7
1 i 84.61 70.14 7522 6939  70.64 74.0 8.6 5.4
I 80.53 81.66 77.27 69.62 82.77 78.4 6.8
1 75.47 83.80 78.39 77.72 77.53 78.6 4.0
10 i} 8437 7279 8299 79.00  70.44 77.9 7.9 7.1
I 77.52 76.78 76.75 82.40 74.54 77.6 3.7
LS
I 75.05 7541 7618 7729  75.01 75.8 1.3
20 1 8550 7139  80.18  70.40  74.22 76.3 8.4 6.8
O 80.62 7327 81.62 6846 71.22 75.0 7.8
I 7790 72.55 8271 79.45  78.98 78.3 4.7
40 1T 76.96 82.27 74.93 84.57 72.00 78.1 6.6 6.2

1T 7795 69.81 68.67 79.85 81.34 75.5 7.8
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ko6
HA i/ (ng/kg) K [l /% YIME/% #H RSD/% it RSD/%
1 69.95 78.06 7196 8138 8530 773 8.3
1 1 7253 8254 8331 80.68 72.96 78.4 6.7 7.2
O 83.18 77.81 83.09 8406 81.41 81.9 3.0
I 83.63 7516 7131 7670  73.12 76.0 6.2
10 1 7460 6925 7145 7844  69.18 72.6 5.4 6.4
oI 7573 8440 8521 7925 6935 78.8 8.3
45
1 7359 79.05 84.06 7097 81.39 778 7.0
20 1 7752 7352 7006 7734  68.86 73.5 5.5 5.7
O 7138 7935 73.04 7434  85.53 76.7 7.5
I 8271 85.06 76.65 84.58  72.03 80.2 7.1
40 1 81.02 7075 7053 6920 71.36 72.6 6.6 55
O 8420 8450 80.73 8245 74.03 81.2 5.3
experimentally induced in laboratory [J]. Chin J Schisto Control, 2011,
4 ZF51tie 31(4): 605-610.
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