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Determination of malachite green and crystal violet in aquatic products by
high performance liquid chromatography tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of residual malachite green, Leucomalachite
green, crystal violet and cryptocrystalline violet in aquatic products by high performance liquid chromatography
tandem mass spectrometry. Methods The aquatic products was extracted by acetonitrile, purified by neutral
alumina solid phase extraction column, filtered by 0.22 pm microporous membrane and detected by high performance
liquid chromatography tandem mass spectrometry. Results The linear relationship of the four compounds was good
in the concentration range of 0-100.0 ng/mL, and the correlation coefficient was greater than 0.999. The limits of
detection were 0.25 pg/kg, the recoveries were 85%-110%, and the relative standard deviation was less than 10%.
Conclusion This method uses few reagents and simple steps, and is suitable for the detection of malachite green
and crystal violet residues in large quantities of aquatic products.
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Table 1 Monitored ion-pair parameters of the analyte and internal standard

Frife &9 B 1 FET il 1 A HEFLHL RV

313.1% 36 65

LA 329.1
36 65
239.1% 30 36

R e fLAE A gk 331.2
22 36
. 356.2% 40 56

T T 372.2
58 56
358.2% 30 55

Bt gl 5 374.2
32 55
L4 £ 4¢-Ds 334.1 318.1% 40 65
Jg 8 FL4E 1 4%-Dy 337.2 322.1% 22 50

TE: R E R T
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Fig.l Ion chromatogram of malachite green added to grass carp
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Fig.2 Ion chromatogram of leuco malachite green added to grass carp
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Fig.4 Ion chromatogram of leuco crystal violet added to grass carp
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Fig.5 Ion chromatogram of malachite green -D5 added to grass carp
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Fig.6 lon chromatogram of leuco malachite green-Dg added to grass carp
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Table 2 Recovery rates of malachite green added to various aquatic products (N=6)

FE b 44 B WINPT /(ng/mL) P340 52 {/(ng/mL) -2 IR % FRUESN 22/(ng/mL) AET B3 AR 22/ %
fisi fh1 5 4726 94.51 0.28 5.89
i) 5 4.849 96.97 0.27 5.53
FetEfa 5 4.501 90.02 0.42 9.33
1 i £ 5 4.426 88.52 0.39 8.79
il 5 4.720 94.40 0.26 5.49
2 [CHF 5 5.203 104.06 0.43 8.32
Xif HF 5 4,952 99.03 0.33 6.66

#3 BRERFMBEILERZHEWEN=6)

Table 3 Recovery rates of leuco malachite green added to various aquatic products(n=6)

FE i £ 7% W (ng/mL)  SF-H%E {E/(ng/mL) S TR % bR 22/(ng/mL) AHR R A 22/ %
fisi fh1 5 5.001 100.02 0.24 4.82
i) 5 4.938 98.76 0.36 7.24
Hefbfa 5 4,610 92.20 0.36 7.75
1 i £ 5 4.752 95.03 0.32 6.76
il 5 5.000 100.00 0.26 5.12
QAR 5 5.206 104.13 0.25 4.87
XU 5 5.167 103.34 0.36 6.96

F 4 BIKFERRINEERENEUER(=6)

Table 4 Recovery rates of crystal violet added to various aquatic products(n=6)

FE i 27k WINHEE (ng/mL)  SEXI0 %E H/(ng/mL) Sl ENEA Fr UM 2%/(ng/mL) XS BRI 22 /%
th

fig 5 4.765 95.31 0.21 4.49
i) 5 4.642 92.83 0.28 6.09
Fetefa 5 4.830 96.61 0.18 3.71
[ 1 5 4,919 98.38 0.27 5.58
Fif 5 4.257 85.14 0.23 5.49
X [QHF 5 5.448 108.95 0.37 6.76
PULAN 5 5.156 103.12 0.24 4.67

=5 BIKEmRINEEE LR KRB E(n=6)

Table 5 Recovery rates of leuco crystal violet added to various aquatic products(n=6)

WIS /(ng/mL) 490 %E {H/(ng/mL) S [ETICR % FrAfE 22/ (ng/mL) AHXT AR DR 22 /%

Ik
=
[
2

i 5 5.118 102.36 0.39 7.56
fif £ 5 4.446 88.91 0.19 4.30
iyl 5 4.567 91.34 0.41 8.95
[Eloificl 5 4.833 96.65 0.18 3.73
il 5 4.670 93.40 0.24 5.23
T [CHF 5 5.107 102.15 0.10 1.96

PN 5 5.065 101.30 0.26 5.09
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