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Studies on degradation kinetics of malachite green and leucomalachite green
in different aquatic products

CHEN Yong-Ping’, ZHANG Su-Qing, LI Chun-Qing, LI Lian-Qing, MA Dan, GAO Li-Na, ZHANG Ping

(Superision and Test Center for Fisheries Environment and Quality of Fishery Products of
Ministry Agriculture, Tianjin 300221, China)

ABSTRACT: Objective To study degradation kinetics of malachite green and leucomalachite green in dif-
ferent aquatic products. Methods  After extracted and purified, samples were detected by high pressure liquid
chromatography, and the results were analyzed with SPSS software and degradation kinetics software. Results
Degradation of malachite green and leucomalachite green in different aquatic products’ matrix was fit to pseu-
do-first order kinetics equations. The degradation rates of malachite green were 57.9%, 48.0%, 23.0%, and the
degradation rates of leucomalachite green were 46.6%, 43.4%, 19.8% in three aquatic products’ matrixes,
respectively. For carp matrix added concentration of 50 pg/kg, malachite green and leucomalachite green deg-
radation rate constants were K (5o ugig=0-00338 d™', K (50 ug1g=0.00268 d™' in natural thawing.and K (so uere =
0.00359 d”', K (50 ugikey=0.00321 d™' in microwave thawing, respectively. The leucomalachite green degradation
rate constants in practical samples were K11 ygikg carp y=0-000614 d', and K (50 pg/kg carp y=0.00125 d'. Conclu-

sion Degradation rates of malachite green was faster than that of leucomalachite green. Compared with higher

*BIREE: , , E-mail: yongping008@yahoo.com.cn
*Corresponding author: CHEN Yong-Ping, Engineer, Superision and Test Center for Fisheries Environment and Quality of Fishery Products of Minis-
try Agriculture, NO. 442, Jiefangnan Road, Hexi District, Tianjin 300221, China. E-mail:yongping008@yahoo.com.cn



184
concentration, the degradation in low concentration was faster. Two kinds of ways of thawing had no effects on
the degradation of malachite green and leucomalachite green. The leucomalachite green degradation rate in
practical samples was slower than that in the blank matrix added of leucomalachite.
KEY WORDS: malachite green; leucomalachite green; aquatic products; degradation kinetics
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Table 1 Concentration-time of MG and LMG in carp matrix

(ng/kg)
/d 10 100
MG/LMG LMG MG/LMG LMG MG/LMG LMG
1 9.4 9.6 42.4 45.1 93.3 94.5
2 9.1 9.4 41.6 44.5 92.6 94.0
4 8.8 9.2 39.8 433 91.2 93.1
10 8.4 8.9 38.5 41.2 89.4 92.3
20 7.7 8.6 36.2 39.1 88.5 90.4
40 6.9 8.2 34.4 37.2 86.7 88.6
60 6.1 7.6 31.3 355 84.1 87.2
90 5.3 7.0 29.1 33.6 81.5 84.7
120 4.5 6.5 27.3 31.4 78.1 81.3
150 3.8 5.9 24.5 29.6 76.4 78.5
180 33 5.3 22.8 27.6 72.2 76.6
210 3.0 4.8 20.5 24.5 70.7 74.3
F2 EBWRLATE(o)BILEAREMRBRE-MEZX
Table 2 Concentration-time relationship of MG and LMG in eel matrix
(ng/kg)
/d 10 100
MG/LMG LMG MG/LMG LMG MG/LMG LMG
1 9.2 9.4 41.1 43.4 92.6 93.7
2 9.1 9.3 40.5 42.6 91.8 93.5
4 8.9 9.1 394 41.4 90.4 93.1
10 8.6 8.9 38.2 40.1 88.7 92.4
20 8.2 8.6 36.8 38.5 87.7 91.5
40 7.7 8.3 35.1 37.5 86.1 89.7
60 7.2 7.9 333 353 84.4 87.9
90 6.6 7.4 32.6 33.4 82.5 85.6
120 6.2 6.8 30.4 31.1 80.2 83.4
150 5.8 6.4 28.4 29.7 77.7 82.1
180 5.5 5.9 26.5 28.1 74.5 80.4
210 4.9 5.4 242 26.5 73.8 78.5
#3 HaANhB () BILERZRMEBIRE-MEZX
Table 3 Concentration-time of MG and LMG in mandarinfish matrix
(ng/kg)
/d 10 100
MG/LMG LMG MG/LMG LMG MG/LMG LMG
1 9.3 8.9 423 45.2 94.3 94.4
2 9.1 8.8 41.2 443 93.6 93.7
4 8.7 8.6 40.3 43.6 92.2 92.8
10 8.2 8.3 38.4 41.9 90.9 91.1
20 7.8 7.9 36.1 40.5 88.8 89.5
40 7.3 7.7 34.5 38.2 86.4 87.3
60 6.5 7.3 32.6 36.1 84.8 85.6
90 5.7 6.8 29.7 33.9 81.7 83.5
120 5.1 6.5 27.2 31.5 78.1 81.2
150 4.7 5.9 24.4 29.4 76.7 79.6
180 4.4 5.3 22.8 27.3 74.4 76.5
210 3.8 4.7 20.7 24.6 71.3 73.7
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Table 4 Concentration-time of MG(LMG) by different thawing mode and positive samples in carp matrix

(50 pg/kg)

td Sample 1 Sample 2
MG/LMG LMG MG/LMG LMG LMG LMG
1 42.4 45.1 41.0 44.4 111.2 54.6
2 41.6 44.5 40.2 43.5 110.5 54.3
4 39.8 433 393 42.7 109.6 53.9
10 38.5 41.2 38.5 41.8 108.8 53.2
20 36.2 39.1 37.2 40.4 107.7 51.6
40 34.4 37.2 35.6 389 106.5 50.3
60 313 355 32.8 36.2 104.8 48.8
90 29.1 33.6 29.5 33.1 103.3 472
120 27.3 31.4 26.4 30.5 102.2 45.6
150 24.5 29.6 23.6 27.3 101.3 44.4
180 22.8 27.6 21.3 24.6 99.6 432
210 20.5 24.5 18.5 21.2 95.4 42.4

F5 #f, B, HEEDPIERREELEILERR 2104 FEMEER
Table 5 Degradation rate of different MG(LMG) spiked concentration in carp, eel and mandarinfish matrix after 210 d

MG/LMG LMG MG/LMG LMG MG/LMG LMG 1/LMG 2/LMG
ugkg % % % % % % % %
10 68 50 46.7 425 59.1 47.2 -
50 51.7 45.7 41.1 38.9 51.1 45.6 -
100 24.2 21.4 20.3 16.2 24.4 21.9 - -
114.2 -—- - - 14.2
54.6 - -—- - -—- 12.2
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