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Studies on the determination of Malachite green, a forbiddance

antimicrobial agent in imported aquatic foods by using LC/TOF-MS

Ryoko HATTORI®, Misao GOTOU, Shigeki AKAMATSU, Naoki YOSHIOKA,

Tatsuhiko KAWAMOTO and Tadaaki INADA

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of
Public Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

In order to measure the residues of malachite green (MG) and its metabolites leucomalachite green (LMG) in aquatic foods,
we have studied the determination by applying a d-SPE (dispersive solid phase extraction) used in QuEChERS methods using
liquid chromatography time-of-flight mass spectrometry (LC-TOF/MS). MG and LMG were extracted and dehydrated by citrate-
phosphate buffer (pH3.0), acetonitrile, anhydrous magnesium sulfate, and sodium chloride under shaded conditions. The extracts
were cleaned up by the d-SPE containing PAS and anhydrous magnesium sulfate, and then, purified by strongly acidic cation
exchange (SCX) solid columns. We evaluated the analytical values corrected by stable isotope labeling, MG-ds and LMG-ds
(surrogates). Compared with the official method, the sample preparation was quicker and simpler. In addition, there was no need
to use dichloromethane concerned about its residues in environment and hexane cause of low recovery rate. The limits of
quantification by this method were 0.002~0.006pg/g for MG, 0.002~0.004png/g for LMG. This result showed that the method is
suitable for the detection of low concentration levels of these analytes. The recovery rate corrected by surrogates, the variation
coefficient, and the recovery rate of surrogates generally conformed to the guideline of the Japanese Ministry of Health, Labour
and Welfare.
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Table 1 LC-TOF/MS parameters

RT? Target Qualifier
Analyte (min)
min. Monitor ion (m/z) Frag,b) Monitor ion (m/z) Frag.
MG 9.29 [M]* 329.2012 300V [M-CH,I* 313.1699 300V
MG-d; 9.28 MI* 334.9324 100V [M-CH,I* 318.2013 300V
LMG 13.24 [M+H]* 331.2169 100V [M+ H-CH,]* 316.1934 300V
LMG-d;  13.19 [M+H]" 336.2483 100V [M+ H-CH,lI* 321.2248 300V

a) R.T.: Retention Time
b) Frag.: Fragmenter voltage
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Fig.3 Chromatograms of extract of MG standard solution
(0.0004pg/mL) (a), extract of MG blank solution of
giant tiger prawns (b), extract of LMG standard
solution (0.0004pg/mlL) (c), extract of LMG blank
solution of giant tiger prawns (d)
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Table 2 Recoveries, LOQ and LOD of MG, LMG

. MG LMG
fortified
Samples concentration mean LOQ® LOD® mean LOQ" LODY
(g /g)a) recovery (1ele) (/) recovery (1ele) (/)
(o) ng/g nglg ) ng/g nglg
spitchcocked eels 112.6 (6.9 0.0048 0.0014 91.3 (20.9) 0.0016 0.0005
broiled eels 0.002 100.1 (12.4) 0.0058 0.0021 100.2 (13.7) 0.0026 0.0009
salmon ' 985 (2.3) 0.0018 0.0005 90.6 (26.6) 0.0034 0.0010
giant tiger prawn 105.6 (15.5) 0.0015 0.0004 82.0 (17.9) 0.0019 0.0006
a) 200 pl of standard solution (0.02 pg/mL) was added to 2 g sample
b) correction value by surrogate, ( ): CV%, n=3
¢) LOD: Limits of Detection defined by S/N=3
d) LOQ: Limits of Quantification defined by S/N= 10
Table 3 Recoveries of MG-d5, LMG-d5
fortified mean recovery(%)”
Samples concentration
(pg/g)a) MG-d; LMG-d;
spitchcocked eels 83.3 (109 676 (8.7
broiled eels 0.025 615 (17.6) 565 (17.2)
salmon : 86.0 (4.00 56.5 (10.6)

giant tiger prawn

88.3 (12.6) 594 (6.0)

a) 200 pl of standard solution (0.25 ng/mL) was added to 2 g sample

b) ( ):CV%, n=3
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