














 

 

Factual concentration of secni-
dazole in model solution 

μg/mL)20( model
referenceC  

Absorbance 
model
iA  

Found in %  
to standard 
absorbance 

,%model
iY  

Calculated concentration  of secni-
dazole  in model solution 

,%,
model
calciX  

,%model
iRR  

μg/mL,model
iC  ,%,

model
factiX  25 – 175% 25 – 150% 25 – 125% 25 – 175% 25 – 150% 25 – 125% 

Approach 2 ≤ 4.52% unsatisfied unsatisfied unsatisfied 

0.1 M NaOH 

5 25 0.187 25.52 26.21 25.64 25.37 104.84 102.57 101.48 

10 50 0.360 49.00 49.64 49.40 49.33 99.28 98.81 98.66 

15 75 0.541 73.75 74.34 74.45 74.58 99.12 99.26 99.44 

20 100 0.734 100.00 100.54 101.01 101.37 100.54 101.01 101.37 

25 125 0.899 122.52 123.02 123.81 124.35 98.41 99.04 99.48 

30 150 1.094 149.09 149.53 150.69 – 99.69 100.46 – 

35 175 1.294 176.34 176.72 – – 100.99 – – 

734.0model
referenceA  ,%modelRR  100.41 100.19 100.09 

modelmodelmodel RR δmax100,%δ   0.41 0.19 0.09 

 
Approach 1 

≤ 
4.52% 

satisfied satisfied satisfied 

Approach 2 
≤ 

2.05% 
satisfied satisfied satisfied 

,%model
RRRSD  2.14 1.45 1.27 

model
sample

model
RR

model
RR gtRSD  max)1%;95(,%  4.15 2.92 2.70 

 
Approach 1 ≤ 10.00% satisfied satisfied satisfied 

Approach 2 ≤ 4.52% satisfied satisfied satisfied 
 

Table 4 The results of accuracy and precision verification (MS) of secnidazole determination procedures by the 
method of UV-spectrophotometry 

Factual concentration of secnida-
zole in model solution 

μg/mL)20( model
referenceC  Absorbance model

iA  

Found in % to stand-
ard absorbance 

,%model
iY  

%,model
iZ  

μg/mL,model
iC  ,%,

model
factiX  25 – 175% 25 – 150% 25 – 125% 

0.1 M HCl 

5 25 0.164 25.99 103.95 103.95 103.95 

10 50 0.328 51.92 103.85 103.85 103.85 

15 75 0.477 75.38 100.51 100.51 100.51 

20 100 0.629 99.47 99.47 99.47 99.47 

25 125 0.807 127.62 102.10 102.10 102.10 

30 150 0.956 151.19 100.79 100.79 – 

35 175 1.076 170.22 97.27 – – 

632.0model
referenceA  ,%modelZ  101.13 101.78 101.98 

modelmodelmodel Z δmax100,%δ   1.13 1.78 1.98 

 
Approach 1 ≤ 4.52% satisfied satisfied satisfied 

Approach 2 ≤ 2.05% satisfied satisfied satisfied 

,%model
ZRSD  2.40 1.84 1.99 

model
As

model
Z

model
Z gtRSD  max)1%;95(,%  4.66 3.72 4.24 

 Approach 1 ≤ 14.14% satisfied satisfied satisfied 
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Factual concentration of secnida-
zole in model solution 

μg/mL)20( model
referenceC Absorbance model

iA  

Found in % to stand-
ard absorbance 

,%model
iY

%,model
iZ

μg/mL,model
iC ,%,

model
factiX 25 – 175% 25 – 150% 25 – 125% 

Approach 2 ≤ 6.40% satisfied satisfied satisfied 

96% C2H5OH 

5 25 0.225 26.38 105.50 105.50 105.50

10 50 0.436 51.07 102.15 102.15 102.15

15 75 0.642 75.19 100.25 100.25 100.25

20 100 0.858 100.47 100.47 100.47 100.47

25 125 1.065 124.70 99.76 99.76 99.76

30 150 1.297 151.85 101.24 101.24 –

35 175 1.507 176.39 100.80 – – 

854.0model
referenceA ,%modelZ 101.45 101.56 101.62

modelmodelmodel Z δmax100,%δ  1.45 1.56 1.62

Approach 1 ≤ 4.52% satisfied satisfied satisfied 

Approach 2 ≤ 2.05% satisfied satisfied satisfied 

,%model
ZRSD 1.94 2.10 2.35

model
As

model
Z

model
Z gtRSD  max)1%;95(,% 3.77 4.24 5.00

Approach 1 ≤ 14.14% satisfied satisfied satisfied 

Approach 2 ≤ 6.40% satisfied satisfied satisfied 

0.1 M KOH in CH3OH 

5 25 0.194 23.75 95.01 95.01 95.01

10 50 0.422 51.76 103.52 103.52 103.52

15 75 0.645 79.07 105.42 105.42 105.42

20 100 0.825 101.14 101.14 101.14 101.14

25 125 1.057 129.68 103.74 103.74 103.74

30 150 1.238 151.88 101.25 101.25 –

35 175 1.447 177.43 101.39 – – 

815.0model
referenceA ,%modelZ 101.64 101.68 101.77

modelmodelmodel Z δmax100,%δ  1.64 1.68 1.77

Approach 1 ≤ 4.52% satisfied satisfied satisfied 

Approach 2 ≤ 2.05% satisfied satisfied satisfied 

,%model
ZRSD 3.33 3.65 4.07

model
As

model
Z

model
Z gtRSD  max)1%;95(,% 6.48 7.35 8.68

Approach 1 ≤ 14.14% satisfied satisfied satisfied 

Approach 2 ≤ 6.40% unsatisfied unsatisfied unsatisfied 

0.1 M NaOH 

5 25 0.187 25.52 102.09 102.09 102.09

10 50 0.360 49.00 98.00 98.00 98.00

15 75 0.541 73.75 98.33 98.33 98.33

20 100 0.734 100.00 100.00 100.00 100.00

25 125 0.899 122.52 98.02 98.02 98.02

30 150 1.094 149.09 99.39 99.39 –
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Factual concentration of secnida-
zole in model solution 

μg/mL)20( model
referenceC  Absorbance model

iA  

Found in % to stand-
ard absorbance 

,%model
iY  

%,model
iZ  

μg/mL,model
iC  ,%,

model
factiX  25 – 175% 25 – 150% 25 – 125% 

35 175 1.294 176.34 100.77 – – 

734.0model
referenceA  ,%modelZ  99.52 99.31 99.29 

modelmodelmodel Z δmax100,%δ   0.48 0.69 0.71 

 
Approach 1 ≤ 4.52% satisfied satisfied satisfied 

Approach 2 ≤ 2.05% satisfied satisfied satisfied 

,%model
ZRSD  1.55 1.58 1.77 

model
As

model
Z

model
Z gtRSD  max)1%;95(,%  3.01 3.19 3.77 

 
Approach 1 ≤ 14.14% satisfied satisfied satisfied 

Approach 2 ≤ 6.40% satisfied satisfied satisfied 
 

The total results of validation allow to point to the 
conclusion about acceptable linearity, accuracy and preci-
sion of three UV-spectrophotometric procedures (batches 
A, B and D) of secnidazole quantitative determination in 
the variant of the MCC and MS for all ranges of the method 
application and for both approaches to acceptability estima-
tion. It gives us the possibility to recommend these proce-
dures for further application in forensic toxicology with the 
purpose of development of the methods of biological liq-
uids analysis for secnidazole quantification.  

The UV-spectrophotometric procedure C (solvent is 
0.1 M potassium hydroxide solution in methanol) is charac-
terized by the worst values of precision and accuracy, 
which are acceptable only within Approach 1). Taking into 
account the results of stability verification the procedure C 
should not be used for secnidazole quantitative determina-
tion.  

For the most cases the procedures in the variant of 
MCC are characterized by the better values of precision 
and accuracy than for the variant of MS. That makes the 
variant of MCC optimal for analysis. 

As for the solvents used in analysis, it should be 
noted that the best linearity, accuracy and repeatability 
have been fixed for the procedure D (0.1 M sodium hy-
droxide solution is used as s solvent), the worst ones – for 
the procedure C (0.1 M potassium hydroxide solution in 
methanol is used as s solvent). The reason of the phenome-
non is apparently the existence of the most stable form of 
secnidazole in aqueous alkali and its borderline state in 
methanol alkali. 

 
CONCLUSIONS 

Three new procedures of secnidazole quantitative de-
termination by the method of UV-spectrophotometry have 
been developed using 0.1 M hydrochloric acid solution, 96% 
ethanol and 0.1 M sodium hydroxide solution as the solvents 
(wavelengths λmax are 277 nm, 310 nm and 319 nm respec-
tively). Their validation by such parameters as stability, line-
arity, accuracy and precision in the variants of the method of 
calibration curve and method of standard has been carried 
out and acceptability for application has been shown. 
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