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Abstract  

Background: Dihydrostreptomycin Sulfate (DHSTR) is a bactericidal aminoglycoside antibiotic derived from streptomycin. 
It is frequently utilized in the prevention and treatment of animal diseases. Unreasonable usage or misuse may readily affect 
human health. 
Objective: This work was committed to creating a simple, sensitive, and accurate stability-indicating high-performance liquid 
chromatographic technique with ultraviolet detection (HPLC-UV) to assess DHSTR in pharmaceutical formulations.  
Methods: Agilent 1200 system was used. Mobile phase was isocratic consisted of 0.1% Phosphoric acid 85% at a flow rate of 
1.5 mL min-1, A 20 μL amount of injection was used, and the UV detector was set at 210 nm. The chromatographic separation 
of DHSTR was performed on the Phenomenex, Prodigy, ODS3, (150 x 4.6 mm, 5 µm). 
Results: The method was linear (r2 greater than 0.999) in the 200.0 – 800.0 μg mL-1concentration range. A retention time of 
1.67 minutes The detection and quantification limits were 0.85 and 2.57 μg mL-1, respectively. The method's accuracy, 
expressed as recovery, was 100.64%, with relative standard deviations less than two. Thus, the process can be considered 
stability-indicating and can be used effectively in pharmaceutical formulations to determine dihydrostreptomycin Sulfate. 
Conclusion: A stability-indicating HPLC-UV technique was devised and validated for testing DHSTR stability in 
pharmaceutical formulations. The approach satisfied the regulatory standards of the International Conference on 
Harmonization (ICH). The findings revealed that the approach would be greatly appreciated when utilized in quality control 
and stability tests for DHSTR. 
Keywords: HPLC; Dihydrostreptomycin Sulfate; UV detector; Method validation; Veterinary drugs. 

1. Introduction 

Dihydrostreptomycin Sulfate (DHSTR) is 

commonly used to treat rot diseases in bees and 

prevent other animal diseases. They are also fed to 

enhance animal growth and development [1]. Milk, 

animal tissue, and honey, as we all know, are foods 

consumed in large quantities regularly. Suppose 

humans are exposed to these STR and DHSTR-

polluted foods for an extended period. In that case, 

significant adverse effects such as ototoxicity, 

nephrotoxicity, allergic reactions, and medication 

resistance can occur, posing a severe threat to 

human and animal health [2,3]. as shown in Figure 

1 is produced by chemical reduction of 

streptomycin [4]. Many methods for determining 

streptomycin in food of animal origin, have been 

published in the last few years [5-16]. Several 

HPLC approaches rely on fluorogenic post-column 

derivatization of the guanidine groups of DHS using 

b-naphthoquinone-4-sulfonate (NQS) reagent in 

alkaline medium [17,18].Ultra-performance liquid 

chromatography (UPLC) with electron spray 

ionization (ESI) tandem mass spectrometry was 

used to for the detection and quantification of 

streptomycin (STR) and dihydrostreptomycin 

Sulfate (Di-STR) residues in honey and milk of 

lactating buffaloes [19,20] and in agricultural 

products using liquid chromatography-tandem mass 

spectrometry (LC-MS/MS)[21].  

 
Figure 1. Chemical structures of 

dihydrostreptomycin Sulfate. 

The current effort sought to design a simple, quick, 

sensitive, and cost-effective HPLC technique for 

routine analysis. The suggested approach was 

verified according to ICH guidelines [22]. 
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2. Experimental 
2.1. Chemicals and reagents 

Dihydrostreptomycin Sulfate was obtained from 

Hetero Drugs, Hyderabad. 85% Ortho-H3PO4 was 

HPLC grade from Fluka chemicals (Germany).  

H2O for chromatography was obtained from Merck 

(Germany). The mobile phase was purified using a 

0.45 µm nylon membrane filter (UK). A 

Pharmaceutical product containing 

dihydrostreptomycin Sulfate was purchased from 

the Egyptian pharmaceutical market. The 

pharmaceutical formulations were: - Reptomar 

injection, Batch number R&D. Each 1000 mg 

contains dihydrostreptomycin Sulfate 500.0 mg. 

2.2. Equipment and chromatographic 

conditions 

An HPLC Agilent 1200 linked to an ultraviolet 

(UV) detector equipped with an auto sampler was 

utilized for the study's drug analysis. Data was 

captured with the use of LC-solution software. The 

mobile phase was degassed using an ultrasonic bath 

(JP-060S, China). On a Phenomenex, Prodigy, 

ODS3 (150 x 4.6 mm, 5 µm), the HPLC separation 

and quantitation were completed. 85 % phosphoric 

acid made up the mobile phase, which was 0.1 %. 

The system received the mobile phase at a flow rate 

of 1.5 mL min-1. Every determination was made at a 

temperature of 25 °C. The injection had a 20 µL 

volume. At 210 nm, the detector was set. 2.5 

minutes was the targeted runtime. Table 1 displays 

the chromatographic condition that has been 

optimized. 

2.3. Preparation of standard stock and 

standard solution 

Accurately weighing 100 mg of the 

dihydrostreptomycin Sulfate working standard, 

which was then put into a 100 ml volumetric flask, 

was used to create standard stock solutions of the 

antibiotic. 70 ml of the 0.1% Phosphoric acid 85% 

was added and sonicate for 5 minutes. Working 

standard solutions containing dihydrostreptomycin 

Sulfate spanning the linearity range of 200.0 - 800.0 

µg mL-1 were made and then further diluted in 0.1 

percent phosphoric acid 85 percent. Before analysis, 

the solution was filtered via a 0.45 µm nylon filter. 

Table 1 Optimized chromatographic conditions of 

dihydrostreptomycin Sulfate 

 

2.4. Preparation of sample solution  

Accurately weighed quantity after mixing not less 

than three vials of the bulk equivalent to 100 mg of 

dihydrostreptomycin Sulfate was taken into a 100 

ml volumetric flask. 70 ml of the 0.1% Phosphoric 

acid 85% was added and sonicate for 5 minutes. 

Diluted to get a final concentration of 400 µg mL-1 

of dihydrostreptomycin Sulfate. For the final test 

solution of dihydrostreptomycin Sulfate, 10.0 ml of 

filtrate of the sample solution was transferred to 25 

mL volumetric flasks and diluted with 0.1% 

phosphoric acid. 

2.5. Linearity 

Linear standardization plots of the projected 

methodology were obtained over concentration 

ranges of 200-800 µg mL-1 (200, 320, 400, 640, and 

800 µg mL-1) for dihydrostreptomycin Sulfate. Each 

solution was made three times. 

2.6. Accuracy 

By spiking the standard with the sample solution, 

the accuracy was ascertained. The measurements 

are made both at the target concentration of the 

standard mix, which has been specified, and at 

appropriate intervals around this concentration. Test 

samples were spiked with known quantities of 

standard dihydrostreptomycin Sulfate using three 

measurements at three concentrations that covered 

the range stated. By comparing its peak area to that 

obtained from the calibration curve equation, it was 

possible to calculate the relative recovery of the 

standard dihydrostreptomycin Sulfate used in the 

standard. 

2.7. Specificity 

It denotes the procedure's selectivity and 

specificity. The procedure is selective if the primary 

peak is separated from any other peak by at least 2. 

This was accomplished by injecting a placebo and 

comparing it to the standard and placebo spiked 

with standard and sample; peak purity was then 

determined using the PDA. 

2.8. System suitability 

The suggested HPLC approach allows for the 

measurement of dihydrostreptomycin Sulfate in 

samples with varying retention durations. To check 

the accuracy of the chromatographic system, six 

duplicates of standard solution were injected at 100 

percent of the test condition at a 100 percent level. 

Table 2 contains statistics on system 

appropriateness. 

Parameters Conditions 

Stationary phase 
Prodigy, ODS3, 150 x 4.6 mm, 

5 µm  
Mobile phase 4PO30.1% H 

)1-Flow rate (mL min 1.5 

Run time (min) 2.5 
Column temperature (◦C) Ambient (25℃) 

Injection volume (µL) 20 

Detection wavelength (nm) 210nm 
The retention time of 

dihydrostreptomycin 

Sulfate (min) 

1.67 
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2.9. Intraday Precision 

Multiple analyzes on an appropriate number of 

portions of a homogeneous sample were conducted. 

A relative standard deviation calculated the 

analytical accuracy of the system. It was achieved 

by measuring multiple aliquots at the same 

concentrations. 

 

Table 2 System suitability parameters for 

dihydrostreptomycin Sulfate 

S. No. Parameters 
dihydrostreptomycin 

Sulfate 

1 Tailing factor 1.16 

2 Retention time 1.67 

3 Theoretical plate 1645 

4 HETP 0.009 

5 Resolution 1.67 

6 Capacity factor 0.00 

 

2.10. Inter-day Reproducibility 

If a pooled percent RSD of the total number of 

replicates made in this item is subject to acceptance 

requirements, the degree of reproducibility 

calculated by looking at samples from 

homogeneous materials shall be roughing. For each 

determination, three copies of a single sample of a 

powder material are used. Day 1: Three replicates; 

Day 2: Three replicates; Day 3: Three replicates; 

Day 3: The same sample is used to study three new 

replicates in the same conditions. 

2.11. Stability of Analytical solution 

Analytical solutions were found to be stable by 

injecting the standard solution and sample solution 

at 0, 12, and 24 hour intervals while keeping the 

auto sampler at room temperature (25 oC). The 

specified limit was found to be the percent 

difference between the peak area of the standard 

solution and the sample solution, which was 

injected at regular intervals. Table 3 shows what the 

numbers are. 

 

Table 3 Stability of standard and sample solution 

of dihydrostreptomycin Sulfate 

 

Time interval 

(hr) 
Standard Sample 

 Peak area 
% 

Difference 
Peak area 

% 

Difference 

0 8225.113 - 8295301. - 

12 82251128 0.033 82953112 0.023 

24 82258382 0.045 82950081 0.040 

 

2.12. Limit of detection (LOD) and limit of 

quantitation (LOQ) 

To test the limits of quantitation and detection, 

different solutions were made with known amounts 

of dihydrostreptomycin Sulfate added to them. The 

signal-to-noise (S/N) method was used to figure out 

the limits for detection and measurement. Following 

the protocol, each solution was made and tested 

several times to figure out the S/N relationship. The 

quantitative and observable limit was found by 

taking the average S/N ratio of all measurements at 

each level of concentration. The quantitation limit is 

the level of concentration that gives a S/N ratio of 

10:1. At this level, analytes can be measured with 

precision and accuracy. The detection limit is the 

level of concentration that makes a S/N ratio of 3:1 

and makes it easy to find analytes. 

3. Results and Discussion  

The proposed reversed-phase HPLC method is 

easy to use and takes less time. It also uses fewer 

reagents and materials. This method could be used 

to test and improve pharmaceutical formulations. 

Figure 2 and Figure 3 show the chromatograms of 

dihydrostreptomycin Sulfate. The time it took to 

remember something was 1.67 min. ICH guidelines 

[22] were used to validate the chromatographic 

method that was made. Validation parameters 

include linearity, accuracy, precision, robustness, 

specificity, the limit of detection, and the limit of 

quantitation. 

 
Figure 2 HPLC chromatogram of 

dihydrostreptomycin Sulfate. 
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Figure 3 HPLC chromatogram of placebo. 

 

Figure 4 shows linear calibration plots for the 

proposed method for dihydrostreptomycin Sulfate 

in concentration ranges of 200–800 µg mL-1 (200, 

132, 400, 640, and 800 µg mL-1) and Table 4 shows 

the data. 

 

Figure 4. Calibration curve of dihydrostreptomycin 

Sulfate. 
 

Table 4 Statistical data of calibration curves of 

dihydrostreptomycin Sulfate 

S. 

No. 

% test 

Concen

tration 

Concentration 

)1-(µg mL 

Average 

peak area 

1 50 200 2.8501.. 

2 80 320 1..51050 

3 100 400 82151026 

4 160 640 .9159.27 

5 200 800 11252.8. 

Regression co-efficient (dihydrostreptomycin 

Sulfate) = 0.99958 

To obtain a reproducible response, concentration 

was injected in triplicate. By making a graph of 

peak area versus concentration, calibration curves 

were made. On average, three decisions were made 

from each reading. They were shown by the linear 

regression equation. 

Y dihydrostreptomycin Sulfate = 0.77811x + 

2.08032, r2 = 0. 99958 

Using the regression equation (Y = mx + c), 

slopes and intercepts were found. The least square 

treatment of the results was used to show that the 

method was linear. 

Serial dilutions determined the limit of detection 

(LOD) and quantitation (LOQ). LOD was 26.67 µg 

mL-1 for dihydrostreptomycin Sulfate (signal to 

noise ratio of 3:1). LOQ was found to be 80.0 µg 

mL-1 for dihydrostreptomycin Sulfate (a signal-to-

noise ratio of 10:1). 

Accuracy was calculated by adding standard 

drugs to pre-analyzed samples at three different 

concentration levels (80%, 100%, and 160%) and 

computing percentage recoveries. The standard 

limit of % recovery study is 98 - 102 % as per ICH 

guidelines. From the studies, it was concluded that a 

% recovery study of dihydrostreptomycin Sulfate 

complies with a standard limit of ICH guidelines. 

Results of accuracy were proven in Table 5, and the 

% RSD is 0.13 of dihydrostreptomycin Sulfate, 

which is within the acceptable limit (less than 2.0). 

Recovery studies showed the method to be highly 

accurate and suitable for the intended use. 

 

Table 5 Results of accuracy for 

dihydrostreptomycin Sulfate 

 

Level (%) 

Amount of 

drug spiked 

(mg) 

Found 

(mg) 

Recovery 

(%) 

(n=3) 

80 8.20 8.26 100.73 

100 10.20 10.27 100.69 

160 16.32 16.40 100.49 

Average recovery 100.64 

SD 0.13 

% RSD 0.13 
 

For a chemical to be studied, a procedure has 

to be able to handle any potential impurities that 

may be present. At 210 nm, all three solutions were 

injected in order to demonstrate the specificity of 

the improved procedure. Sample solutions and 

standard solutions both retained the same amount of 

dihydrostreptomycin Sulfate. The placebo had no 

y = 0.77811x + 2.08032
R² = 0.99958

0

100

200

300

400

500

600

700

800

0 200 400 600 800 1000

Area

Conc. µg/ml

Standard calibration curve of 

dihydrostreptomycin 



GREEN VALIDATED STABILITY INDICATING HPLC METHOD OF DIHYDROSTREPTOMYCIN SULFATE… 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 66, No. 6 (2023) 

 

183 

effect on the retention periods for 

dihydrostreptomycin Sulfate, as shown in Figures 2 

and 3. A pharmaceutical formulations active 

components may be quantified using this method. 

In order to ensure inter-day precision, their 

standard stock solutions included 400 µg mL-1of 

dihydrostreptomycin Sulfate. Three separate 

replications of the study were performed. Table 6 

displays the findings of inter-day precision 

experiments. 

Table 6 Inter-day precision data of 

dihydrostreptomycin Sulfate 

Sample 

ID 

Assay (% labeled amount) 

(Day 1) (Day 2) (Day 3) 

Sample-1 100.11 99.97 100.22 

Sample-2 99.84 99.77 100.17 

Sample-3 100.06 98.73 99.47 

Sample-4 99.67 100.01 99.05 

Sample-5 99.88 99.84 100.24 

Sample-6 100.02 99.23 99.88 

Average 99.93 99.59 99.84 

SD 0.16 0.51 0.48 

% RSD 0.16 0.51 0.49 

 

Reproducibility across time Each finding is 

based on three separate samples of powder 

substance. There are 3 duplicates on the first day, 3 

replicates each on the second day, and 3 replicates 

each of a newly produced test from the same sample 

on the third day. Inter-day repeatability tests were 

conducted and their results are given in Table 7. 

 

Table 7 Inter-day reproducibility data of 

dihydrostreptomycin Sulfate 

Sample 

ID 

Assay (% labeled amount) 

(Day I) (Day II) (Day III) 

Sample-1 99.80 99.75 100.10 

Sample-2 99.76 99.24 99.29 

Sample-3 100.11 100.07 99.54 

Average 99.89 99.69 99.64 

SD 0.19 0.42 0.41 

% RSD 0.19 0.42 0.42 
 

Analytical solutions, the mobile phases, 

the standard solutions, and the sample solution were 

all submitted to long-term stability experiments (24 

hours). Experimentation was carried out in order to 

study the stability of these solutions by observing 

changes in the separation, retention, and the 

asymmetry of the peaks in the chromatogram of 

freshly generated solutions. 

Six replicates of the standard solutions 

were systematically injected and analyzed for their 

peak range, maximum tailing factor, resolution, 

theoretical plate number, and capacity factor for 

each active ingredient. The values found showed 

that the system could be used to look at the above 

drug combinations. During a normal run of the 

methods, the parameters for system suitability may 

fall within a range of ±2% standard deviation. 

4. Conclusion 

A simple, sensitive, fast, isocratic, and accurate 

HPLC method for analysing dihydrostreptomycin 

Sulfate in pharmaceutical dosage form is described 

and tested for system suitability, specificity, 

linearity, range, accuracy (recovery), and precision 

(repeatability and intermediate precision). Because 

the chromatographic peaks are well separated and 

clear, these methods can be used to study 

dihydrostreptomycin Sulfate. So, the proposed 

reverse HPLC approach can be used for both 

quantitative research and development and routine 

analysis of pharmaceutical dosage form. All of this 

tells us that the method works well for stability and 

validation studies of all kinds. 
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