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the conformity of crop products, as well as the creation of accredited laboratories of 

various forms of ownership with mandatory regulated certification [1, 2]. 

The most important thing in an effort to protect the consumer is the creation of 

a set of regulatory documents based on the best international experience and training 

of specialists in this field. Now these works are active through the introduction of 

various systems of standards, in particular ISO 9000, ISO 14000, ISO 22000, 

ISO 31000 and HACCP by all progressive countries. The implementation of these 

international systems is complicated by a number of different factors, but clear 

legislative support and an objective assessment of the conformity of plant products can 

significantly improve the quality and safety of food. 

References: 
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Introduction. Derivatives of 5-nitroimidazoles are organic compounds which 

play an important role in medical and pharmaceutical practice, in synthesis of original 

biological active compounds. 5-Nitroimidazole derivatives are actively used in 

medicine as drugs and exhibit antibacterial activity. These compounds are used as 

antiparasitic agents, in cancer chemotherapy [1-3]. Tinidazole, metronidazole, 

ronidazole – this is not a complete list of medicines, the active ingredient in which is 

substituted 5-nitroimidazole.  

Conjugated cyclic systems with pharmacophore groups in the composition of a 

molecule with their inherent biological activity most often attract synthetic chemists. 

The active ingredient of tinidazole is 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-

imidazole. According to its chemical structure, metronidazole can be considered as an 

ethanol derivative with a heterocyclic radical. The ronidazole molecule is based on a 

methyl carbamate molecule with cycle of substituted imidazole (fig.1). 

In all three compounds, there is a nitro group in position 5 of the imidazole ring. 

In the 2 position of the cycle, alkyl radicals and acceptors can be located – methyl, 

methyl carbamate. When the substituent in position N(1) of the cycle is strengthened, 

the range of the biological action of the substance is significantly expanded. These 

chemicals are used in medicines that are used to treat gastrointestinal or systemic 

infections. However, metronidazole or 2-(2-methyl-5-nitro-1H- imidazol-1-yl)ethanol 

is used in the treatment of bacteroids, clostridia, and trichomonads, while the spectrum 

of tinidazole or 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole action is 

http://www.globalgap.org/
mailto:elena_wwu@ukr.net
mailto:rama8376@ukr.net
mailto:pharmacologist2020@gmail.com
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expanding.   It is active against bacteria of the genus Gardnerella, Haemophilas.  Gas 

liquid chromatography, high performance liquid chromatography, voltammetry and 

spectrophotometry are some of the methods found in the literature for the determination 

of tinidazole [4].  A specific impurity of 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-

imidazole substance is an impurity (A) - (2-methyl-5-nitromedazole). 

 

 

 

 

2-(2-methyl-5-nitro-1H-  (1-methyl-5-nitro-1H-imidazol-   1-(2-ethylsulfonyl- 

imidazol-1-yl)ethanol          2-yl)methyl carbamate               ethyl)-2-methyl-5- 

                                                                                               nitro-imidazole 

                                 antibiotics and antiprotozoal agents                           

 

Figure 1. Chemical formulas of active ingredients of metronidazole, ronidazole and      

tinidazole. 

 

The purpose of the investigation is to study the use of HPLC method to detect 

the permissible and not permissible impurities in the substance of 1-(2-

ethylsulfonylethyl)-2-methyl-5-nitro-imidazole, which may be promising in 

increasing the efficiency of using this method in the pharmaceutical analysis of 

substituted imidazoles.    

Materials and methods. An Agilent 1260 Infinity II chromatograph with a UV 

detector was used for the studies. 

HPLC method, conditions: 

- column – InfinityLab Poroshell 120 EC-С18, 150х4,6х4 (or equivalent); 

- flow rate – 1,0 mL/min; 

- detection – 300 nm; 

- injection volume – 10 µl; 

- column temperature – 40˚С; 

- Solvents: 

phosphate buffer solution pH 3.0 (А) (dissolve 2,45 g of phosphoric acid (purity 

85%) in 1 L of deionized water, adjust the pH to 3.0 by triethylamine); 

organic phase (В) – a mixture of methanol and tetrahydrofuran in a ratio of 95:5. 
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Gradient elution : 
А В 

time 

0 95 5 

15 88 12 

35 88 12 

37 40 60 

48 40 60 

50 95 5 

65 95 5 

 

Solvent: degassed mixture of phosphate buffer solution pH 3.0 (А) and organic 

phase B in the ratio 87:13. Used solutions of two 1-(2-ethylsulfonylethyl)-2-methyl-5-

nitro-imidazole substances (conc. 1.5 mg/mL in solution). Standard was the sample of 

SPU 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole (conc. 0.01 mg/mL in 

solution).  For computer analysis, the program OpenLab CDS (impurities 

determination) by HPLC method was used. The following reagents were used: acid 

phosphoric (88% м/м, AR purity), trimethylamine (AR purity), water (HPLC purity), 

methanol (HPLC purity), THF (HPLC purity). 

Results and discussion. Chromatographic data showed that the standard sample 

of 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole substance contains only 

acceptable impurities within acceptable limits (fig.2).  

Figure 2.  Chromatogram of standard sample of 1-(2-ethylsulfonylethyl)-2-methyl-5-

nitro-imidazole substance (retention time 11.528). 

 

It was established that nine unidentified impurities were present in the studied 

samples of two substances of 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole, 

however, their sum does not exceed the established level in comparison with the 

standard sample (fig.3). 
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Figure 3. Chromatogram of 1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-

imidazole substance with unidentified impurities (retention time 6.891 (Imp 1), 

retention time 7.061 (Imp 2), retention time 7.472 (Imp 3), retention time 14.458 

(Imp 5), retention time 15.105 (Imp 6), retention time 15.334 (Imp 7), retention time 

of Imp 8 –  not set, retention time 39.670 (Imp 9). 

 

Conclusions. HPLC method allows to perform a very thorough analysis of 1-(2-

ethylsulfonylethyl)-2-methyl-5-nitro-imidazole substance, as a result of which not only 

specific and non-specific or permissible and not permissible impurities are detected, 

but also unidentified impurities, the structure of which can only be determined by mass 

spectrometry method. 
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