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Abstract 

Background:  

Quality assessment of sodium hypochlorite and hydrogen peroxide in Nairobi City County, Kenya 

was carried out. Both products are used as detergents and/or antiseptics. Sodium hypochlorite 

analyzed was 2-4 % w/v, 0.9-1.1 % w/v and 4-6 % w/v. The results of analysis and assessments for 

n= 36 samples indicated, one sample failed on clarity, two failed on the label information seven 

failed on the caution on the label and fifteen failed on active chlorine content. Eleven samples 

passed the entire set of tests. 

The hydrogen peroxide analyzed was 3 % w/v, 6 % w/v and 29-31 % w/v. The results of analysis 

and assessment of n=34 samples indicated two samples failed on identity test, three samples failed 

on label information, thirteen samples failed on the caution on the label and fifteen samples failed 

the acidity test. Only one sample passed the entire set of tests. 

Key words: sodium hypochlorite, hydrogen peroxide, antiseptics, disinfectants, Assay.

  

INTRODUCTION 

Antiseptics and disinfectants are important 

and inherently inseparable part of modern 

living. The growing resistance of 

microorganisms to antimicrobial agents due to 

antimicrobial resistance calls for strategies 

geared on prevention of infection rather than 

treatment. Sodium hypochlorite and hydrogen 

peroxide are commonly used disinfectants 

and/or antiseptics in Kenya. Quality and 

standards of the products are important to the 

general health and well being of the 

consumers. Oxidizing agents used as 

disinfectants and/or antiseptics are either 

chlorine based or oxygen based1. Chlorine-

based disinfectants include; sodium 

hypochlorite, calcium hypochlorite, 

chloramine and chlorine dioxide. The mode of 

action of chlorine-based compounds has not 

been enumerated. Presumably, chlorine 

oxidizes the sulfhydryl enzymes and amino 

acids leading to intercellular contents loss, 
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depleting intake of nutrients, proteins 

synthesis inhibition and adenosine 

triphosphate production reduction 2.Oxygen-

based disinfectants and/or antiseptics include 

potassium permanganate, performic acid, 

peracetic acid, potassium peroxymonosulfate 

and hydrogen peroxide1. Peroxygen 

compounds act by producing free hydroxyl 

radicals. The free hydroxyl radical targets the 

double bonds and sulfhydryl groups present in 

lipids, proteins and DNA of microorganisms 3. 

Commercially, sodium hypochlorite solution 

is marketed as dilute sodium hypochlorite 

solution (contains between 0.90 % and 1.10 % 

w/w of active available chlorine in the 

solution) and strong sodium hypochlorite 

solution (contains ≥ 8 % w/w of active 

available chlorine) 4.  

The available chlorine (active chlorine) is in 

three forms namely hypochlorous acid 

(HOCl), hypochlorite ions (OCl-) and chlorine 

gas (Cl2), where the ratio is dependent on pH 

and temperature. In the variation of pH, 

hypochlorite anion is predominant at a pH 8 

followed by hypochlorous acid at pH 5-7 and 

chlorine at a pH 1-3 5.  

Hydrogen peroxide is a clear liquid that is 

colourless, odourless and decomposes in air to 

form oxygen and water once exposed to light. 

The decomposition of hydrogen peroxide 

occurs in presence of light at a wavelength of 

365 nm or less. Hydrogen peroxide is 

commonly marketed either as detergent (3 % 

w/v), antiseptic (6 % w/v) or laboratory (30 % 

w/v) solution in water. The percentage content 

is 2.5-3.5 % w/v, 5-7 % w/v and 39- 31 % w/v 

respectively according to BP 2017. 

MATERIALS AND METHODS 

 

Samples 

Samples of sodium hypochlorite detergents 

were obtained from major supermarkets in the 

sub-counties. Two product categories namely 

regular bleaches and lemon bleaches were 

collected. Additionally, samples of sodium 

hypochlorite used in hospitals as a disinfectant 

and for water treatment were collected from 

pharmaceutical distributors and pharmacies 

respectively. Convenience random sampling 

was used to collect the samples. 

Hydrogen peroxide was obtained from various 

pharmacies and supermarkets. There were at 

least three different concentrations of 

hydrogen peroxide products collected from 

the market. General test that were carried out 

included test for identity, clarity of the 

solution and container/closures used. The 

label information included product name, 

batch number, concentration of hydrogen 

peroxide, manufacturing and expiry date and 

address of the manufacturer. 

 

Reagents 

The analytical grade reagents that were used 

for the analysis of sodium hypochlorite 

include potassium iodide from Oxford Lab 

Chem (Thane, India), glacial acetic acid, 

sodium thiosulphate, hydrochloric acid, 

sodium hydroxide all were from 

LobaChemiePvt Ltd (Mumbai, India) and the 

primary standard potassium bromate was from 

Sigma-Aldrich, Co (Darmstadt, Germany). 

Sodium thiosulphate all from LobaChemiePvt 

Ltd (Mumbai, India) and the primary standard 

potassium bromate was from Sigma-Aldrich, 

Co (Darmstadt, Germany). For the analysis of 

acidity both sodium hydroxide and ethanol 96 

% were from LobaChemiePvt Ltd (Mumbai, 

India) and methyl orange solution from 

Oxford Lab Chem, (Thane, India) all 

analytical grade. 

The analytical grade reagents that were used 

for the assay of hydrogen peroxide include 

sulphuric acid, potassium permanganate 

Equipment 

TitroLine® 6000 (Si Analytics Corp, Mainz 

city, Germany), with a 3.5 inch-1/4 VGA TFT 

display with 320×240 pixels equipped with a 

stirrer connection was employed. A platinum 

electrode was used for the analysis. 

 

ASSAY 

The assay was done as per BP 2017. 

 

 

 

http://www.ijrti.org/


© 2022 IJNRD | Volume 7, Issue 3 March 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2203060 International Journal of Novel Research and Development (www.ijnrd.org)  

 

505 

RESULTS 

In total, thirty six samples were analyzed. The 

general characteristics of sodium hypochlorite 

samples assessed included the odour of 

chlorine, the colour of solution, miscibility 

with water, labeling, presence of foreign 

matter and container and closures used6. All 

the samples produced the odour of chlorine, 

were miscible in water and had attained a pH 

of more than 9 as specified by KEBS. The 

containers and closures used were as per the 

recommendations of KEBS. Table 1 show the 

results of samples that failed the 

recommendations of general characteristics 

and packing. 

Table 1: Samples that failed the various general characteristics and packaging 

recommendations 

Code No Batch No 

Clarity 

of  

solution 

No 

foreign 

matter 

Label 

Details 
Caution 

SH5a 6164003150156 x x x x 

SH5b 6164003150163   x x 

SH14 6489    x 

SH18 1611070    x 

SH19a 00580SH    x 

SH19b 005865SH    x 

SH22 1521    x 

 

Sample SH5a failed clarity test due to the 

presences of particulate matter. Both samples 

of SH5a and SH5b didn’t have label 

information on concentration of active 

chlorine present and instructions on dilutions 

to be carried out. This would affect the way 

the solutions were used. Five samples (SH14, 

SH18, SH19a, SH19b and SH22) didn’t have 

the warning to use “in a well-ventilated area”. 

Prolonged exposure to chlorine has many 

untoward effects such as the formation 

affecting the pulmonary function7. 

 

 

 

 

General characteristic of hydrogen 

peroxide 
Thirty three (33) samples of hydrogen 

peroxide were analyzed which contained 3 % 

w/v, 6 % w/v and 30 % w/v. The general 

characteristics assessments were identity, 

clarity of the solution, presence of foreign 

particles and acidity. All samples were clear, 

did not contain foreign particles. The labels of 

all samples of detergent and antiseptic 

hydrogen peroxide contained the product 

name, batch number, net volume, 

manufacturing and expiry dates, name and 

address of the manufacturers. Table 2 shows 

the samples that did not comply with 

recommendation.
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Table 2: Hydrogen peroxide samples that failed general test, acidity test and missed label 

information 

No Batch no 
Identit

y 

Label 

details 

Cautio

n 
Acidity 

3 % w/v hydrogen peroxide 

HP3a 61640031501

56 

x x x x 

HP3b 61640031501

63 

 x x  

HP5a 0032 x    

HP5b 0035    x 

6 % w/v hydrogen peroxide 

HP8a 23662A   x  

HP8b 36322A   x  

HP9a 878   x  

HP9b 990   x  

HP10

a 

331170DHP   x x 

HP10

b 

24517DHP   x x 

HP11

a 

24517FHP    x 

HP11

b 

32317FHP    x 

HP11

c 

32317FHP    x 

HP11

d 

51317FHP    x 

HP12

a 

410717    x 

HP12

b 

410117    x 

HP13

a 

H0308   x x 

HP13

b 

D0244   x x 

HP13

c 

D0248   x x 

HP14 01303H   x x 

HP15 170835    x 

30 % w/v hydrogen peroxide 

HP18 HP8801  x x  
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Samples HP3a and HP5a were found not to 

meet specifications for identity. Two samples 

(HP3a and HP3b) did not contain information 

on the concentration of hydrogen peroxide. 

Thirteen samples (HP3a, HP3b, HP8a, HP8b, 

HP9a, HP9b, HP10a, HP10b, HP13a, HP13b, 

HP13c, HP14 and HP18) did not contain a 

caution on the effects of heat and sunlight on 

the quality of hydrogen peroxide that is “to be 

stored away from light and in cool place” 

Sample HP18 (30 % w/v hydrogen peroxide), 

did not have details of the manufacturer and 

was packed in a transparent container against 

the recommendation of British Pharmacopeia 

2017. Hence, the sample would be affected by 

sunlight. Fifteen samples (HP3a, HP5b, 

HP10a, HP10b, HP11a, HP11b, HP11c, 

HP11d, HP12a, HP12b, HP13a, HP13b, 

HP13c, HP14 and HP15) failed the acidity 

test. Low acidity affects the concentration of 

hydrogen peroxide in the solution 8. 

 

Active chlorine in sodium hypochlorite 

samples 
Analysis of content of active chlorine in 

samples of sodium hypochlorite was 

evaluated and the results tabulated in table 3 

below.
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Table 3: Amount of active chlorine in samples of sodium hypochlorite used as bleaching 

detergents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Twenty one of the twenty six sample analyzed 

(81%) met the requirement of a bleaching 

agent according to Kenya Bureau of Standards 

specification of a minimum ≤ 2 % w/v active 

chlorine. Samples SH5a, SH5b, SH12, SH14 

and SH15 had less than 2 % w/v of active 

chlorine with the values being 1.2 % w/v 0.9 

Code 

No 
Batch No 

Percent 

active 

chlorine(% 

w/v) 

Average 

n=3 ± SD 

% RSD 
Label 

claim 

% label 

claim 

SH1a BR 137 2.64±0.01 0.42 3.5 75.4 

SH1b BR 048 3.18±0.02 0.72 3.5 90.9 

SH2a CP185H1208DS/7F 2.79±0.04 1.36 4.06 68.7 

SH2b CR090N0820D8/8F 2.78±0.00 0.03 4.06 68.5 

SH3a JR2597Z0423DS/7F 3.22±0.04 1.28 3.85 83.6 

SH3b JR2650Z0627DS/2F 2.89±0.03 1.10 3.85 75.1 

SH4a 0039 2.79±0.02 0.64 3.5 79.7 

SH4b 0010 1.97±0.01 0.65 3.5 56.3 

SH4c 0009 2.17±0.00 0.18 3.5 62.0 

SH5a 6164003150156 1.18±0.01 0.47 N/A N/A 

SH5b 6164003150163 0.87±0.01 1.21 N/A N/A 

SH6a IL2556/832Z0315 2.96±0.01 0.39 3.85 76.9 

SH6b 
IL26595/870208R5 

DS/2F 
3.33±0.04 

1.17 
3.85 86.5 

SH7a BLE 124 2.50±0.02 0.85 3.5 71.4 

SH7b BLE 229 2.34±0.03 1.27 3.5 66.9 

SH8a Cl084No803DS/9D 2.74±0.03 1.02 4.06 67.5 

SH8b Cl098Y0921DS/9F 3.01±0.04 1.32 4.06 74.1 

SH9a 0031 2.25±0.01 0.47 3.5 64.3 

SH9b 903010305063 3.10±0.02 0.76 3.5 88.6 

SH10a CF089N0817DS/9F 2.87±0.05 1.70 4.06 70.7 

SH10b CF102N10257DS/8F 2.98±0.01 0.30 4.06 73.4 

SH11 2909171 2.22±0.03 1.29 3.8 58.4 

SH12 2909177 1.68±0.01 0.67 3.8 44.2 

SH13 1311171407 2.47±0.05 1.93 3.5 70.6 

SH14 6489 1.41±0.01 0.67 3.5 40.3 

SH15 BR 00018/U 0.40±0.00 0.06 3.85 10.4 
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% w/v, 1.7 % w/v, 1.4 % w/v, 0.4 % w/v and 

0.40 % w/v respectively.  

Twenty four samples failed on label claim 

percentage content. The percentage label 

claim of the samples ranged between 56.3 % 

and 90.9 % against the recommend range of 

95 % - 110 %. Although, two samples SH5a 

and SH5b content would not be calculated 

reason being the manufacturers did not claim 

the content. Table 4 shows the results of 

sodium hypochlorite used for water treatment.

Table 4:Percentage of active chlorine in samples of sodium hypochlorite used in water 

treatment with a label claim of 1.2 % w/v 

Code No Batch No 

Percent active 

chlorine(% w/v) 

Average n=3 ± SD 

% RSD 
% Label 

Claim 

     

SH16a 31 1.26±0.01 0.79 105.0 

SH16b 23 1.27±0.00 0.35 105.8 

SH17a A028 1.13±0.01 1.02 94.2 

SH17b A037 1.11±0.01 0.60 92.5 

SH18 1611070 1.00±0.00 0.25 83.3 

 

Sodium hypochlorite used for water treatment 

4 (80 %) of the samples met label claim 

requirements with the values ranging between 

1.00±0.25 % w/v and 1.27 ±0.35 % w/v 

corresponding to 92.5 % and 105.8 %  

 

 

of the label claim. All the 5 samples met BP 

2017 specification of 0.9-1.1 % w/v of active 

chlorine. Table 5 below shows the results of 

active chlorine in sodium hypochlorite used 

for hospital disinfectant. 

.

Table 5:Amount of active chlorine in samples of sodium hypochlorite used for disinfection in 

hospitals 

 

 

 

 

 

 

All five samples used as disinfectants in 

hospitals failed the test with results ranging 

between 1.0 % w/v and 3.4 % w/v of active 

chlorine against the recommended 5 % w/v. 

corresponding to 20.6 % and 67.8 % of the 

label claim. Table 6 below shows the content 

of hydrogen peroxide in sample of detergent 

hydrogen peroxide. 

Table 6: Hydrogen peroxide content in samples of detergent hydrogen peroxide solution 

Code 

No 
Batch no 

Percent active H2O2 

(% w/v) Average 

n=3 ± SD 

% RSD 
% label 

claim 

HP1a CO39 2.61±0.01 0.23 87.1 

HP1b CO52 2.96±0.06 1.97 98.7 

HP2a JC15282z0803ds/1f 3.38±0.07 1.96 116.3 

Code No Batch No 

Percent active 

chlorine(% w/v) 

Average n=3 ± SD 

% RSD 
% label 

claim 

SH19a 00580SH 2.76±0.04 1.77 55.2 

SH19b 005865SH 3.39±0.06 1.90 67.8 

SH20 5107 2.31±0.05 1.96 46.2 

SH21 44017FSH 1.03±0.05 1.40 20.6 

SH22 1521 2.50±0.07 0.75 50.0 
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HP2b JC15612z1311d9/1f 3.30±0.07 1.97 112.7 

HP2c JC1561z0511d8/9f 3.26±0.01 0.43 108.8 

HP3a 6164003150156 0.89±0.00 0.44 N/A 

HP3b 6164003150163 1.24±0.00 0.09 N/A 

HP4 2909171 3.44±0.02 0.45 114.7 

HP5a 0032 14.96±0.00 0.01 491.6 

HP5b 0035 14.17±0.19 1.32 481.4 

HP6 DC003 3.87±0.07 1.71 127.5 

 

Eleven samples of detergent (3 % w/v) 

hydrogen peroxide analyzed 6 (55 %) of the 

sample met percentage content (2.5 %-3.5 %) 

according to BP 2017. Three samples (HP5a, 

HP5b and HP6) had very high concentration 

of 3.9 %w/v, 14.2 % w/v and 15.0 % w/v 

hydrogen peroxide respectively 

corresponding to a label claim of 127.5 %, 

481.4 % and 491.6 %. Two samples HP3a and 

HP3b had very low concentration of 0.89 % 

w/v and 1.24 % w/v respectively of the 

required hydrogen peroxide content. 

Manufacturer did not claim the percentage 

content of hydrogen peroxide for samples 

HP3a and HP3b hence it would not be 

calculated. Table 7 below shows the results of 

hydrogen peroxide present in sample of 

antiseptic hydrogen peroxide. 

 

 

 

 

 

 

Table 7: Hydrogen peroxide content in samples of antiseptic hydrogen peroxide solutions 

Code 

No 
Batch no 

Percent active H2O2 

(% w/v) Average 

n=3 ± SD 

% RSD 
% label 

claim 

HP 7a 21306 3.35±0.03 0.89 55.8 

HP7b 48706 3.51±0.03 0.73 58.6 

HP8a 23662A 4.52±0.02 0.45 75.4 

HP8b 36322A 2.39±0.01 0.23 39.8 

HP9a 0878 3.41±0.02 0.65 56.9 

HP9b 0990 3.42±0.00 0.02 57.1 

HP10a 331170 HP 3.23±0.00 0.10 53.9 

HP10b 24517DHP 3.23±0.01 0.31 53.8 

HP11a 24517FHP 3.48±0.00 0.08 58.0 

HP11b 32317FHP 3.47±0.03 0.88 57.8 

HP11c 32317FHP 3.37±0.03 1.03 56.2 

HP11d 51317 FHP 3.02±0.01 0.19 50.3 

HP12a 410717 3.75±0.04 0.96 62.5 

HP12b 410117 3.77±0.04 1.06 62.8 

HP13a H0308 3.43±0.02 0.67 57.1 

HP13b D0244 3.53±0.03 0.86 58.9 

HP13c D0248 3.57±0.02 0.43 59.5 

HP14 01303H 3.44±0.01 0.17 57.4 

HP15 170835 2.64±0.01 0.22 44.0 
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HP16 170835KAM 3.78±0.01 0.15 63.0 

HP17 8456 4.69±0.03 0.69 78.1 

 

None of the twenty one samples of antiseptic 

(6 % w/v) hydrogen peroxide met BP 2017 

specifications for content (5-7 % w/v of 

hydrogen peroxide). The content ranged 

between 2.39 % w/v and 4.69 % w/v of 

hydrogen peroxide corresponding to 39.8 % 

and 78.1 % label claim content. Two samples 

(HP8b and HP15) had less than 50 % of the 

label claim content with 39.8 % and 44.0 % 

respectively. Sample HP17 was the highest 

percentage label claim of 78.1 %. Sample 

HP18 (laboratory H2O2 sample) contained 

13.56 % w/v hydrogen peroxide out of the 

specified29-30 % w/v percentage content 

according to the label claim. This was just  

 

 

45.2 % of the label claim. From the 

observation carried out in the general test.  

Sample SH18 was packed in a transparent 

container against the recommendations of BP 

2017. It specifies that the sample should be 

packaged in light protected container. 

 

 

 

 

DISCUSSION  

 

Sodium hypochlorite 

Assay results indicated that six samples (23 

%) of the bleaching agent analyzed did not 

meet the requirement for KEBS (minimum ≤ 

2 % w/v) of active chlorine. The entire sample 

(n=5) sodium hypochlorite used for treatment 

of water met label claim requirements and 

assay content. All samples (n=5) of sodium 

hypochlorite used as disinfectants failed on 

assay for content of active chlorine. Although 

they met the KEBS requirement, only one 

sample was outside the limit of a minimum ≤ 

2 % w/v of active chlorine required with the 

value being 1.03 % w/v of active chlorine. One 

sample (3 %) failed the clarity test of solution 

with presences of foreign matter, two samples 

(6 %) failed on the label details while seven 

samples (19.4 %) did not comply with KEBS 

requirements on the caution. 

 

Assay results indicated that five samples (45 

%) of detergent hydrogen peroxide did not met 

percentage content specification of BP 2017. 

All the samples (n=21) of antiseptic hydrogen 

peroxide did not comply with BP 2017. The 

laboratory reagent 30 % w/v hydrogen 

peroxide failed to comply with BP 2017. Two 

samples (5.9 %) did not comply with BP 2017 

specifications on identity of hydrogen 

peroxide. Three samples (8.8 %) did not 

comply with BP 2017 specification label 

information. Fifteen samples (44.1 %) did not 

comply with BP 2017 specifications on 

acidity. Thirteen samples (38.2 %) did not 

comply with KEBS requirement on caution 

information. All the thirty three samples met 

KEBS requirement for containers and 

closures. 

 

CONCLUSION 

 

The overall analysis and assessments for 

sodium hypochlorite (n=36) samples 

analyzed, one sample failed on clarity, two 

failed on the label information seven failed on 

the caution on the label and fifteen failed on 

active chlorine content. Eleven samples 

passed the entire set of tests. The information 

can be summarized by the pie chart below us 

follows in figure 1. 

 

Figure 1: Sodium hypochlorite results 

analysis 

 

 
 

Hydrogen peroxide  

The overall analysis and assessment of 

hydrogen peroxide (n=34) samples analyzed 

two samples failed on identity test, three 

samples failed on label information, thirteen 

samples failed on the caution on the label and 

fifteen samples failed the acidity test. Only 

one sample passed the entire set of tests. The 

information can be summarized by the pie 

chart below us follows in figure 2. 

 

 

 

 

Sodium Hypochlorite results 

analysis 
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Figure 2: Hydrogen peroxide result  
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Analysis 
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Hydrogen peroxide results analysis
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