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Determination of Related Substances of Metronidazole Raw Material by HPLC
and Study on Its Stability

ZHANG Wengin, YE Songhua, RUAN Wenhui, WANG Xiaoyan, WANG Jindong
(Shanxi Center for Drug Evaluation, Shanxi Institute of Medicine and Life Science, Taiyuan 030006, China)

Abstract: The related substances in metronidazole was detemined by High-performance liquid chromatography and the stability of
raw materials was studied with different factors. HPLC was performed on the column of Athena C;-WP with mobile phase of metha-
nol -water (25 : 75, V/V) at a flow rate of 1.0 mL/min, the detection wavelength was 315 nm, the column temperature was 25 “C, and
the injection volume was 20 pL. The stability of metronidazole raw materials under high temperature, high humidity, intense light
was investigated. Under the optimized conditions, metronidazole and related substances could be separated well, the linear range of
impurity I (2-methyl-5-nitroimidazole) concentration was 4.8 - 479.2 ng/mL (r = 0.999 9), limit of quantitation was 15.3 ng/mL, lim-
it of detection was 4.8 ng/mL, relative sandard deviation (RSD) of precision, stability and repeatability tests were lower than
10.0% , and recovery was 103.77% - 108.61% (RSD% = 1.48%). The raw material of Metronidazole is relatively stable under the
conditions of high temperature, high humidity and intense light. The method is simple, accurate and can be used for the determina-
tion of related substances in metronidazole raw material. The stability of metronidazole is very good, which provides a basis for the
study of metronidazole quality control and its related preparations.
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Fig. 1 Chromtograms of specific test of metronidazole raw
(a) Blank solvent; (b) Mixed control solution, peak 1: impurity

I, peak 2: metronidazole; (c) Sample solution
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Table 1 Result of sample recovery experiment (z = 6)

Sample weight Original amount Added amount Detected amount Recovery Average recovery RSD

/mg /ng /ng : /% /% /%
101.65 7.22 95.84 111.31 108.61
102.33 7.26 95.84 108.43 105.55
101.44 7.20 95.84 109.33 106.56

101.58 7.21 95.84 109.33 106.55 106.2851.57 h
102.33 7.26 95.84 106.72 103.77
103.11 7.32 95.84 109.25 106.35
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Table 2 Test results for durability under chromatographic conditions
) N Impurity T RSD/ % Total impurities RSD/ %
Chromatographic conditions . . . . . . o .
/% (impurity I/original conditions ) /% (total impurities /original conditions)
Original conditions® 0.002 3 0.027

Column temperature: 22 “C 0.002 2 5.39 0.031 8.97

Column temperature: 28 “C 0.002 1 8.84 0.030 8.21

Flow rate: 0.9 mL/min 0.002 4 0.69 0.026 3.69

Flow rate:1.1 mL./min 0.002 2 3.18 0.030 7.68

Mobile phase: Methanol 22.5 0.002 2 5.56 0.029 4.22

Mobile phase: Methanol 27.5 0.002 5 6.29 0.030 7.03

Chromatograph 2 Column 2 0.002 4 2.16 0.026 2.83

4 s a: Original conditions: & # LC-2010 (3% 3% 4544 “1. 27 ;b: Chromatograph 2 Column 2: Agilent 1260 ,CNW Athena
Cro B HE A AR G35 5 1. 27,

R3 AR REFTO-TEGEs, n=3)
Table 3  Stability under different influence factors (T s, n=3)

High temperature (50 °C) High humidity (RH 92.5%) Intense light (4 500 I1x)
Impact factors

0d 5d 10d 5d 10d 5d 10d
Appearance white white white white white light brown yellow brown
Loss ondrying/%  0.055+0.007  0.071+0.014  0.115+0.014  0.070£0.003 ~ 0.073+0.004  0.13940.004  0.1164+0.015
Metronidazole/ % 99.5014+0.650  99.87240.571  99.652+0.688  99.164+0.703  99.845+0.239  99.314+0.031  99.31240.522
Impurity 1/%, 0.0234+0.003  0.01640.003  0.024-£0.003  0.0264-0.003  0.02840.004  0.031£0.002  0.0294-0.002
Total impurities/%  0.02740.008  0.036+0.011  0.0364+0.006 ~ 0.0384+0.011  0.0374+0.007  0.051+0.014  0.065+0.016
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