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Summary
A smple and rapid method was developed for the determination of malachite green and its metabolite
leucomalachite green in cultured fishes by high-performance liquid chromatography with tandem mass
spectrometry(LC/MS/MS). Malachite green-d5 and leucomalachite green-d6 was added as an internal
standard before extraction. Malachite green and leucomalachite green was extracted with acetonitrile. The
LC separation was performed on a C18 column with a gradient system of 0.02% formic acid-acetonitrile
as the mobile phase at a flow rate of 0.2 mL/min. The mass spectral acquisition was done in the negative
ion mode by applying selected reaction monitoring(SRM). The recoveries of malachite green and
leucomalachite green from cultured fishes was 78-89% and 103-104%. The lower limits of quantification

of malachite green and leucomalachite green were below 0.001 ppm.
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Table 1. LC/MS/MS Conditions for Analysis of Malachite 50 3 12 95% 5
Green and Leucomalachite Green MG LMG
Column GL Science ODS-3
50 mmx 21 mmi.d. 5um
Column temp. 30 2.MS
Mobile phase Solvent A:0.02% formic acid MG 100ng/mL
Solvent B:acetonitrile MS/MS MG
Gradient profile Time(min) 0 3 15 20 mz 329[M-H]
B(%) 5 5 95 95 (DP)
Post time 15 min -96V
Injection volume 5ulL
lonization ESI( ) CE
lonspray voltage -4.5 kV
Turbo gas temp. 700 SIN mz 313
Dwell time 120ms CE -51eV
Malachite green Leucomalachite green LMG -d5 LMG-d6 Table 1
Declustering potential (DP) -96V -86V
Collision energy (CE) -5leV -45eV
Precursor ion m/z 329(334)* m/z 331(337)* 3.
Product ion m/z 313(318)* m/z 240(240)* MG LMG 02  100ng/mL
AR 0.999
5 4.
5g 200mL MG
0.5mL 30mL pH3.0
5A
15mL
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MG
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Table 2 MG LMG
78 89 103
104 21 64 28

31
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Table 2. Recoveries of Malachite Green and Leucomalachite
Green from Cultured Fishes

Sample Fortification Average recovery®

level (ng/g) MG LMG (%)
Eel 0.1 80(6.4) 104(2.8)
Kabayaki(Eel) 0.1 89(2.1) 104(2.9)
Red sea bream 0.1 78(35) 103(3.1)
® n=3
(O=RSD
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Fig.l. SRM chromatograms of malachite green and
leucomalachite green in standard solution containing
20ng/mL of each(A), blank kabayaki (B) and kabayaki
fortified with 0.1ug/g (C).
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