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Development of high-performance liquid chromatography methods
for the anticoccidials: toltrazuril and diclazuril

Kyung Hun Jeong, Miyoung Jeong, Hae-Chul Park, Md Akil Hossain, Daegyun Kim,
Kwang-Jick Lee, Jeong Woo Kang*

Veterinary Drugs & Biologics Division, Animal and Plant Quarantine Agency, Gimcheon 39660, Korea

(Received: July 28, 2017; Revised: September 20, 2017; Accepted: October 10, 2017)

Abstract: This study was undertaken to develop new analytical methods for assessment of anticoccidials. High-
performance liquid chromatography (HPLC) was found to be a fast, reliable, and practical method. The anticoccidials
used in this experiment were toltrazuril and diclazuril, and the analysis factors were specificity, linearity, accuracy,
repeatability, and intermediate precision. The linearity of each anticoccidial was better than 0.99, and the accuracies
were 99.5% and 99.1% with relative SD of 0.5 and 0.4, respectively. To assess whether the developed HPLC method
could be effectively applied, toltrazuril and diclazuril post-market veterinary products (five products) that are currently
sold were tested. The results revealed no non-compliant items and the method was applied successfully. Therefore,
the newly developed HPLC method for anticoccidial assessment described in this study may be useful as a reference
method in the Korean Standards of Veterinary Pharmaceuticals for the analysis of toltrazuril and diclazuril.
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Table 1. HPLC analytical method parameters for toltrazuril and diclazuril

Analytical conditions Toltrazuril

Diclazuril

Column C18 (3.9 mm x 150 mm, 5 pm)
Mobile phase

Flow rate 1 mL/min

Absorbance 240 nm

Standard and sample

. 50% Acetonitrile in DW
solution

C18 (3.9 mm x 150 mm, 5 pm)

Acetonitrile:buffer solution"(pH 3.0) = 55:45 (v/v) 0.2% Phosphoric acid in acetonitrile:DW = 57:43 (v/v)

1 mL/min
280 nm

100% N, N-dimethylformamide

“Citric acid anhydrous (5.5 g) + sodium hydrogenphosphate (3.65 g)/distilled water (DW) 500 mL
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Fig. 1. Chromatograms of toltrazuril (A) and diclazuril (B) at
5 different doses.

Table 2. Validation result parameters of toltrazuril and diclazuril

Analyte Toltrazuril ~ Diclazuril
Retention time (min) 6.361 4.227
Calibration curve (+%) (5 points) 0.99 0.99
Average accuracy (%) (n=15) 99.5 99.1
Relative SD (%) (n=15) 0.5 0.4
Intermediated precision (%) (3 d) 24 32
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Table 3. Development analytical method inspections of collected product

Licensing product Toltrazuril 1 Toltrazuril 2 Toltrazuril 3 Diclazuril 1 Diclazuril 2
Reference content (unit) 100 g/L 100 g/L 100 g/L 2 g/kg Sg/L
Test content (unit) 101~117 g/L 92~111 g/L 103 g/L 2.39 g/kg 4.76 g/L
Result Compliant Compliant Compliant Compliant Compliant
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