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Liquid Chromatography with Fluorescence Detection for Macrolide
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This report describes validation of a simple analytical screening method for residual macrolide anti-parasitic agents
(abamectin, eprinomectin, doramectin, ivermectin, and moxidectin) in livestock products by liquid chromatography with
fluorescence detection. The analysis was carried out by automated precolumn derivatization at room temperature using
a fluorescent indicator derivatized with trifluoroacetic anhydride and 1-methylimidazole. The evaluation was performed
by adding each macrolide at its Japanese maximum residue limit (MRL : 0.01-0.1 ug/g) to cattle, swine, and chicken
muscles in accordance with the Ministry of Health, Labour and Welfare Guidelines. Among the samples tested, recovery
of the five macrolides ranged from 84.3% to 88.1%. Regarding the relative standard deviation (RSD) of precision,
repeatability ranged from 2.3% to 10.8%, and intermediate precision ranged from 7.8% to 17.5%; hence, the results
fulfilled the requirements of the Guidelines. For all samples tested, the limit of quantitation (LOQ) was confirmed to be
0.005 pg/g. Thus, this method has been proven to be applicable to screening analysis for five aforementioned macrolide

anti-parasitic agents in the three kinds of livestock products examined.
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Fig.1 Chemical structures of Eprinomectin Bla, Moxidectin, Abermectin Bla, Doramectin and Ivermectin
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Fig.2 Typical chromatograms of macrolide antiparasitic agents
(A) Cattle muscle blank; (B) cattle muscle samples to
which eprinomectin (0.025 pg/mL), moxidectin (0.005
pg/mL), abamectin (0.0025 pg/mlL), doramectin (0.0025
pg/mL), and ivermectin (0.0025 ug/mL) was added; and
(C) standard solutions: eprinomectin (0.025 pg/mL),
moxidectin (0.005 pg/ml), abamectin (0.0025 pg/ml),
doramectin (0.0025 pg/ml), and ivermectin (0.0025
ug/mL)
The peaks represent (1) eprinomectin, (2) moxidectin,

(3) abamectin, (4) doramectin, and (5) ivermectin.
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Fig.3 Effect of pre-injection holding time on fluorescence
intensity in precolumn autoderivatization
(A) abamectin (0.0125 pg/mL), (o) moxidectin (0.005
pg/mL), (x) doramectin (0.0125 pg/mL), () eprinomectin
(0.0125 pg/mL), and (e) ivermectin (0.0125 pg/mL)
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Fig.4 Effects of sample and reagent solution volumes on
fluorescence intensity in derivatization
(A) 2 pL each of sample and reagent, (B) 3 pL each of
sample and reagent, (C) 4 uL each of sample and reagent,
and (D) 5 pL each of sample and reagent
(A) abamectin (0.0125 pg/ml), (@) moxidectin (0.005
pg/mL), (%) doramectin (0.0125 pug/mL), (¢) eprinomectin
(0.0125 pg/mL), and (e) ivermectin (0.0125 pg/mL)
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Table 1 Results of validation of the five test agents in livestock products

Fortified Mean el b) Intermediate

Compound Sample level  recovery” Repeatability Precision”

(ngl/g) (%) (RSD %) (RSD %)
Abamectin cattle muscle 0.01 86.0 4.8 9.2
swine muscle 0.01 85.5 3.3 9.4
chicken muscle 0.01 85.7 3.3 11.2
Doramectin cattle muscle 0.01 85.1 5.2 8.4
swine muscle 0.01 84.5 3.3 8.3
chicken muscle 0.01 84.5 3.0 11.4
Eprinomectin cattle muscle 0.1 86.1 6.7 8.2
swine muscle 0.01 85.7 3.8 13.1
chicken muscle 0.01 88.1 10.8 17.5
Ivermectin cattle muscle 0.01 84.3 5.2 7.8
swine muscle 0.02 84.5 2.4 8.1
chicken muscle 0.01 86.7 2.3 14.4
Moxidectin cattle muscle 0.02 87.0 6.3 10.4
swine muscle 0.01 87.7 2.4 8.1
chicken muscle 0.01 87.2 2.3 11.5

a)n=13
b)n=10
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