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INTRODUCTION 

Antimicrobial designed soaps are known as a solution 
to reduce the number of microbes on the surface of 

the skin and other different materials used in household 
(Teniola et al., 2019). They are usually rubbed on the skin 
during hand washing or bathing. the most common acces-
sible of the antimicrobial products is soap (Akuoko, 2019), 
the main function of antimicrobial soaps is to fight against 
pathogenic microbes that commonly live (colonize) the 

surface of the skin. These include bacteria in the genera of 
staphylococcus and streptococcus (Adebayo et al., 2018). Nor-
mally, these bacteria are innocuous, do not cause harm to 
the host but if they gain access to niches inside the body 
due to a cut or other injury, they can cause serious and 
even life-threatening diseases. For example, folliculitis 
caused by staphylococcus aureus.  By hand washing with 
an antimicrobial soap for an adequate length of time at 
least one minute to lessen the number of living S. aureus 
on the skin prior to heart valve surgery (Saba et al., 2009). 
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The use of antibacterial soap began in the mid-nine-teenth 
century. From this time, Ignaz Semmelweiss (1818–1865) 
noted the markedly higher death rate among hospitalized 
patients who received care from medical students, versus 
patients cared for by midwives. hand washing with soap 
and water have been considered to be a measure of per-
sonal hygiene. The principle ingredient that has been most 
commonly used in antimicrobial soaps is known as tri-
closan. The compound contains a phenol ring structure to 
which it attaches on chlorine groups. The phenol ring is 
very difficult to be broken apart, and this make it stable not 
to be degraded by bacteria and fungi (Abbas et al, 2009).

Both Gram Positive and Gram negative bacteria are de-
posited from the environment on the surface of skin and 
causes skin infection. Examples of these bacteria include 
Staphylococcus aureus, Bacillus subtilis and Pseudomonas 
aeruginosa. Spread of infection by such bacteria can be pre-
vented by use of antiseptic soaps, as it contains antimicro-
bial chemicals, but over use of soaps might be a leading 
cause of antimicrobial resistance and even rendering a per-
son more sensitive to allergy. According to Osborne and 
Grube (1982) antibacterial soap can remove about 65-85% 
of bacterial flora from human skin. As skin is the first line 
of defense, so most of the bacteria like Pseudomonas auregi-
nosa and Staphylococcus aureus reside on skin and is the 
major cause of skin infections (Varsha, 2016).

Some people consider that the antibacterial portion of 
soaps as effective against microorganisms and can prevent 
most of infectious diseases (Allison et al., 2007), but stud-
ies found that too much use of antibacterial soaps can be 
a major cause of spreading diseases instead of preventing 
them. Much use of medicated soaps might result in a re-
sistant strain, and then the person is more prone to oppor-
tunistic skin infections (Abbas et al., 2016). However, hand 
hygiene is always important as hands carry food handlers. 
Food handler includes those who deals with delivers and 
serve food (Horton et al., 2002).   

According to Osborne and Grobe, (1982) antimicrobial 
soap can remove approximately 60-85 percent of bacteria 
flora from human skin. It means the remaining percentage 
can contribute to develop infections of the skin but also to 
maintain healthy skin. Other study conducted by Varsha 
(2016) also showed that S. aureus and P. aeruginosa remain 
reside on the skin and they are major cause of the skin 
infection. In the study done by (Saba et al., 2009) stated 
that too much use of soaps and overuse of soaps might 
contribute to bacterial resistance. It also has the opposite 
effect by spreading diseases or infections instead of pre-
venting them. Therefore, this study is going to assess the 
antimicrobial activity of different soaps used at home and 
testing their ability to kill or the bacteria present on the 
skin (Saba et al., 2009).

MATERIALS AND METhODS 

studY area 
This study was conducted at Susa village located in Muho-
za sector, Musanze district, Northern Province of Rwanda.

studY desiGn
This was a cross sectional study carried out to analyze an-
timicrobial activity of soap used in different household, 
the target population are people living in SUSA Village, 
Muhoza Sector, Musanze District, and North Province. 
The swab samples were collected from the skin of human 
and material used in household and analyzed in clinical 
microbiology laboratory of INES-Ruhengeri-Institute of 
Applied Sciences.

tarGet population 
The target population of the study was the members of dif-
ferent family based on household located in Susa village.

sample ColleCtion
The medicated and toilet soap samples used for the study 
were purchased from standard cosmetics and pharmacy 
stores in Musanze. The batch numbers, expiry dates and 
the presence or absences of the manufacturers seal were 
noted. Sterile swab sticks were moistened with sterile pep-
tone water, and was used to collect skin swabs samples 
from the neck, armpit, chest, face and hand of people live 
in Susa village. The skin areas sampled were first swabbed 
with methylated spirit to remove the transient micro flora

isolation of miCroorGanisms
Samples collected with swab sticks was then used to inocu-
late prepared blood and Macconckey Agar (Biotech, Eng-
land) plates. The cultured plates were incubated at 37°C for 
48 hours. Biochemical characterization and identification 
of the test pathogens was carried out using standard iden-
tification manual.

laboratorY analYsis
preparation of soap samples
A sterile blade was used to scrap one gram (1 g) each of the 
soaps and which quantity was dissolved in 3 mls of sterile 
distilled water to a give a stock solution of 10-1. These stock 
solutions were then stored in a refrigerator in well-sealed 
containers for future use.

preparation of disks with soap samples
Disks of diameter 6 mm were bored using disc borer. The 
discs were then wrapped in foil paper and sterilized in a 
hot air oven at 100°C for 1 hour and were later soaked in 
the different soap solutions for a period of one hour to en-
sure full saturation of the soap preparations. The discs were 
then aseptically removed from soap solution and allowed 
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to dry in an oven at 25°C. They were then packed into ster-
ile bottles, corked and stored in the refrigerator for future 
use in susceptibility test.

Culture media preparation
Blood agar, macconckey agar and Mueller Hinton agar 
(M1084-500G) were prepared by dissolving some grams 
of given amount of dehydrated culture media to 1 liter of 
distilled water. Heated with repeated stirring and boiled 
for 1 minute to dissolve completely. Then the prepared 
solution was autoclaved at 121 oC for 15 minutes, then 
cools down and distributed in the Petri dish and waited for 
culture medium to be solidified.

inoCulation and inCubation
Pour plate method was used for inoculation of bacteria 
samples into prepared Petri dishes of blood media, mac-
conckey media. The plates were aerobically incubated at 
35-37 oC for 18-24 hrs. Then examine the grown colonies.

Gram staininG
The isolated colonies from blood agar were Gram stained. 
A single colony was taken on slide, then normal saline add-
ed, and a smear made in a circular shape. The crystal violet 
solution was first applied and allowed to remain 1 min.tap 
water was added to rinse the smear. Iodine solution was 
added applied for 1 min.tap water was added again to rinse 
the smear. The decolorizer was applied for 1 to 5 s. then 
tap water added to rinse the smear. The safranin solution 
as a counter stain applied for 30 s.tap water was used again 
for the same purpose and the slides allowed drained and 
dried in an upright position. Microscopic test was done 
with 100x oil immersion to identify gram negative bacteria 
and gram positive baria.gram positives stain purple while 
gram negative stain red.

bioChemiCal test
Depending on the bacteria pathogen isolated and the mor-
phology characteristics, the ideal biochemical tests were 
performed

Citrate test
The preparation of simmon citrate agar (TM MEDIA, In-
dia) was carried out using of 24.28g in 1l.this was followed 
by heating to dissolve the medium and sterilization of the 
mixture in autoclave (Huatai-YX280) at 1210c for 15min. 
test tubes were sterilized for inoculation. This was poured 
into those labelled test tubes in inverted position then so-
lidification followed a loop for inoculation was sterilized 
using a flame. Referring to the labels, a sterilize red loop 
was used to select and isolate the colony into the petri dish 
to be cultured in each test tube.in 18-24hrs, all the test 
tubes were incubated at 37.

motilitY, indole tests and h2s produCtion
30g of sulfide indole and motility medium (BBL,India)
was introduced in 1l.heating to dissolve the medium fol-
lowed and the mixture was sterilized in autoclave (Huatai 
YX280) at 1210c for 15min.test tubes were sterilized for 
inoculation .then kovac’s reagents were introduced on 
SIM’s test tubes as indole reagent after incubation.

laCtose fermentation
Using 57.52g of kligler iron agar (TM MEDIA, India) 
in 1l of distilled water,te prepared mixture was heated to 
dissolve the medium and sterilized in autoclave (Hutai 
YX280D) at 1210c for 15 min.after cooling at 450c,the 
medium was poured into labelled test tubes  in inverted 
position then solidification followed .a loop for inoculation 
was sterilized using a flame. Referring to the labels, a ster-
ilize red loop was used to select and isolate the colony into 
the petri dish to be cultured in each test tube.in 18-24hrs, 
all the test tubes were incubated at 37 for 18-24hrs.

urease test
The urease test is performed by inoculating the test or-
ganism in a medium containing urea and phenol red in-
dicator. The test is performed by picking the test organ-
ism and then streaking the slope first and finally stabbing 
the bottom and incubated overnight at 35-370C. A urease 
producing organism breaks down the urea to produce am-
monia and carbon dioxide. Ammonia causes the medium 
to be alkaline, this is seen in the change of color of the 
indicator to pink.

oxidase test
The oxidase test was performed to aid in the identification 
of Pseudomonas. Filter paper was soaked with few drops of 
oxidase reagent. Test organism was smeared on the filter 
paper. Oxidase producing organism oxidises the phenylen-
ediamine in the reagent showing a deep purple color.

triple suGar iron test 
An inoculating straight loop was sterilized in the blue 
flame of the Bunsen burner and then allowed to cool. A 
colony of the suspected organism form Macconckey agar 
was picked, stabbed into the medium up to the butt of the 
TSI tube and then it was streaked back and forth along the 
surface of the slant. Again the neck of the TSI was flamed, 
capped and placed in the incubator for 18-24 hours at a 
temperature of 37 oC. 

Catalase test 
2 drops of 3 % hydrogen peroxide were put onto a clean 
glass slide using a dropper, a pure colony of the organism 
was picked from blood agar using a wire loop. Placing the 
colony on the hydrogen peroxide on the glass slide; emul-
sification was done. Observation for bubble formation was 
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done within 30 seconds.

CoaGulase test 
Dilute plasma from human blood was used with peptone 
water. A loopful of the test organism was put into the di-
luted plasma which made a complete suspension. Incuba-
tion of the suspension was done at a temperature of 37 oC 
then examination for clot formation was made.

antimiCrobial susCeptibilitY testinG 
Disk Agar Diffusion Method: The disk agar diffusion 
method was used. Mueller- Hinton agar plates was pre-
pared for the isolates. Plates dried with their lids ajar 
(slightly raised) at a temperature of 60°C in the oven for 
15 minutes. The test organisms from growth on macconck-
ey (KIA biochemical) agar plates incubated at 37°C were 
suspended in saline solution (0.85% Nacl) and adjusted to 
match a turbidity of 0.5 McFarland Standard. The stand-
ardized suspension was used to inoculate the surfaces of 
Mueller Hinton agar plates using sterile cotton swab. The 
plates were left for about 30 minutes; the disks were asepti-
cally transferred directly into the sensitivity plates with the 
aid of a sterile forceps. Within 30 minutes of application, 
plates were inverted, incubated at 35°C for 24 hrs and then 
were examined for of zone of inhibition around the disk 
minutes.

From the tubes which showed no growth into a fresh me-
dium lacking the varying concentration of soap samples. 
The lowest soap concentration from which the microor-
ganisms did not grow when transferred to a fresh medium 
is the MBC.

ethiCal Considerations
The study obtained approval from the Executive secretary 
of Ruhengeri cell. This study also applied and was granted 
ethical clearance form INES-Ruhengeri research com-
mittee. Informed people consent form was sought and 
obtained through writing from participants. All people’s 
data gathered in this study were handled confidentially by 
the researcher. Furthermore, laboratory coding was used to 
identify sample from whom the data was obtained.

statistiCal analYsis 
Data entry and analysis was done by using statistical pack-
age for social sciences version 22 (SPSS v, 22). the quan-
titative data was analyzed using descriptive statistics sum-
marized and displayed on figures and graph.

RESULTS 

Table 1: Sampling Site of Bacteria

Table 1 this table show the percentage of the sample collect-
ed for the study. skin samples were collected at 64.9%, fol-
lowed by clothes samples collected at 16.2%, toilette sample 
was collected at 10.8% and materials was collected at 8.1%.

Identified baCteria from different sample

Figure 1: Identified bacteria

The Figure 1 shows the percentage of the isolated bacteria, 
Citrobacter (40.5%) was the most isolated bacterium fol-
lowed by P.aeruginosa at 13.5% and Enterobacter atthe 
same of 13.5 %, E.coli and S. aureus was isolated at 
10.8%, Proteus and Klebsiella was isolated at 5.4%.        
              
isolated baCteria and sample sourCe area
 

Figure 2: Isolated bacteria and sample source
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The Figure 2 shows the different isolated bacteria and their 
source of sample, E.coli was isolated from toilet at 37.5%, 
and were isolated on skin at 8.4%. Enterobacter was isolat-
ed from material at 33.3%, on toilet were isolated at 12.5, 
while on skin were at 8.4%, on Clothes were at 16.6%.
Citrobacter was isolated from materials at 33.3%, and were 
isolated from toilet at 25%, on skin were isolated at 50% 
while on clothes was isolated at 16.6%. P.aeruginosa was 
isolated from skin at 16.7% while on clothes were isolated 
at 16.6. Proteus was isolated on skin at 8.4%. Klebsiella was 
isolated on material at 33.3%,on clothes were isolated at 
16.6%. S.aureus was isolated from toilet at 25%, on skin 
were isolated at 8.4% while on Clothes were isolated at 
33.3%.         

antimiCrobial susCeptibilitY of toilet Gel 
aGainst baCteria strain isolated from toilet 
Figure 3 shows the antimicrobial susceptibility of toilet 
gel against bacteria strain isolated from toilet. The results 
exhibited a strong effectivity on E. coli at 18mm followed 
by Enterobacter spp. at15mm and S. aureus at 14mm. The 
component of soap used has ability to inhibit the growth 
of Citrobacter spp which is less effectively. 

Figure 3: Antimicrobial activity of toilet gel against 
bacteria strain isolated from toilet

antimiCrobial aCtivitY of soaps on human 
materials
The Figure 4 shows the antimicrobial activity of different 
soap used in household such as Duru, clear.tembo and 
hand washing soap against bacteria species isolated from 
skin, clothes and materials used at home. Hand washing 
soap was more effective to E.coli at maximum zone of in-
hibition (24mm), followed by proteus 15mm, Klebsiella at 
13mm and S.aureus at 14mm but Enterobacter and Citro-
bacter is resistant to hand washing soap. Duru has effective 
to S.aureus at 10mm while Klebsiella, Enterobacter, Citro-
bacter, proteus, E.coli, P. aeruginosa are resistant. Clear soap 
is less effective to Klebsiella but Enterobacter spp., Citrobac-
ter spp., S. aureus, E.coli, Proteus and P. aeruginosa are re-

sistant to it. The following bacteria Klebsiella, Enterobacter 
spp., Citrobacter spp., S.aureus, E.coli, Proteus, P. aeruginosa 
are resistant to Tembo soap.

Figure 4: Antimicrobial activity of soaps on human 
materials

DISCUSSION 

Bacteria were isolated from different samples collected 
from toilets, clothes, human skin and home materials. 
Citrobacter spp. was the most isolated bacteria at 40.5%, 
P.aeruginosa and Enterobacter were the second isolated 
bacteria both stood at 13.5 %,  S.aureus and E.coli both 
counting 10.8%,  Klebsiella and Proteus were isolated at 
5.4% Fi gure 1. Gram negative bacteria were the most iso-
lated from skin, materials and clothes compared to Gram 
positive bacteria, this could be due to the nature of the 
skin, material, or required nutrient and living conditions.. 
Gram-positive cocci S. aureus was mostly isolated bacteria 
from clothes, Figure 2. Staphylococcus aureus is a facultative 
anaerobe bacterium, it is a major cause of skin and soft 
tissue infections (SSTI) such as impetigo (Gould, 2009). 
Comparative studies on the effect of locally made black 
soap and conventional medicated soaps on isolated human 
skin micro flora investigated The effect of locally made 
black soap and conventional medicated soaps Dettol, Duru 
osun, Zee and Tura on isolated human skin micro flora us-
ing disk diffusion method. The organisms isolated as skin 
microbiota were Staphylococcus aureus (30%), Staphylococcus 
epidermidis (26%), Corynebacterium spp (22%), Bacillus spp 
(16%) and Escherichia coli (6%) (Ikpoh et al, 2012). This 
study has similarities with the current study, despite differ-
ences on considered samples. Some bacteria are the same 
due to skin swab similarities while others are different due 
two other samples taken fromother sources by the current 
study.

The current fundings are in agreement with the study of 
Chiller et al. (2011) done in California about skin micro 
flora and bacterial infection of the skin where Staphylococ-
cus, Micrococcus, and Corynebacterium spp were pathogenic 
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bacteria isolated from the skin. However, the current study 
was not looking skin infections, but it considered skin swab 
to identify skin microbiota and perform its sensitivity to 
different soaps used in household. 

Figure 3 and Figure 4 show antimicrobial activity of hand 
washing and toilet gel. Hand washing was the most ef-
fective against all the pathogenic strains tested but Citro-
bacter exhibited high resistant to hand wash There was no 
observed inhibitory effect on Citrobacter by the soap at all 
concentrations used. Citrobacter being Gram negative or-
ganism has little peptidoglycan in its cell wall and this may 
hinder the activity of the active components of the soap 
(fatty acids), which is the cause of its high resistance to 
soap used in the current study.  The resistance of Citrobacter 
to antimicrobial agents can also be due to chromosomal 
mutation which lowers the permeability of the bacteria to 
the agents or acquisition of resistance (R) plasmids and 
transponsoms. Toilet gel inhibits the growth of Enterobac-
ter, Staphylococcus but least zone was appeared for E.coli. 
Duru inhibits the growth of S.aureus, Pseudomonas spp., 
Klebsiella spp., Enterobacter,Citrobacter, E.coli, Proteus, ex-
hibited higher resistance to clear, Tembo and Duru soaps. 
E.coli was showed resistant to Duru soap, the resistance of 
E. coli is usually due to chromosomal mutation which low-
ers the permeability of the bacteria to the soap agents or 
acquisition of resistance plasmids and tranponsoms. This 
explained indicate they are less antimicrobial soap.
 
The present study shows that toilet gel inhibited S. aureus 
at 18 mm, E. coli at 13 mm, Klebsiella spp. at 17 mm. Oth-
er study done in Dar es Salaam   by Mwambete et al., 2011 
Duru and liquid soap was one of tested soaps, Duru soap 
has showed the inhibition zone of 9.8, and 15.8 mm on 
P.aureginosa, 8.5 and 11.7mm on E.coli and 10.2mm and 
13.5mm on S.aureus. Liquid soap were showed 8.4 mm 
and 10.7mm on P.aureginosa, 9.0mm and 10.6mm 0n E.co-
li, and 10.5mm and 7.4mm on S. aureus these number are 
not far from those obtained in this study to E.coli  zone of 
inhibition 24mm, Proteus 15mm, Klebsiella at 13mm and 
s.aureus at14mm. difference in inhibition zone may be due 
to different factors including where the bacteria comes 
from and the level of antibacterial chemicals containing 
the soap. This study showed that Gram negative bacteria 
(E. coli; P. aeruginosa; and K. pneumonia) resist to many 
soaps used, this result May be explained by the fact that 
triclosan does not exhibits particular activity against gram 
negative bacteria due to differences in the cell wall com-
position. 

The study carried out in Thailand at Prince of Songkla 
University by Ungphaiboon et al. (2005) on antioxidant 
and antimicrobial activities of turmeric clear liquid soap 
for wound treatment of HIV patients, the antimicrobial 
susceptibility test was performed on Escherichia coli, Ba-

cillus subtilis, Pseudomonas aeruginosa, Staphylococcus aureus, 
Candida albicans and Cryptococcus neoformans. Turmeric 
extract was inhibited all tested microorganisms except E. 
coli and P. aeruginosa, the study was concluding that using 
turmeric extract in the formulation should improve skin 
infection treatment and could be considered for scaveng-
ing free radicals from inflammatory conditions.

the present study show less effectivity of clear solid soap to 
E. coli, P.aeruginosa and S. aureus but hand washing liquid 
soap has shown antimicrobial activity to all isolated bacte-
ria Including S. aureus, P.aeruginosa, Klebsiella, proteus, En-
terobacter while Citrobacter is resistant to it. Hand washing 
and toilet gel soaps was demonstrated satisfactory effect, 
particularly the antibacterial activity, hence buttressing the 
information written on the soap labels that they possess 
antibacterial activity. This indicate that they contain some 
ingredients in their composition which have the abili-
ty to inhibit the growth of some bacteria. Hand washing 
showed the inhibition to S.aureus this may be explained by 
the fact that triclosan exhibits particular activity against 
gram positive bacteria due to their cell wall. 

The findings of the study conducted on Antimicrobial Ac-
tivity of Medicated Soaps Commonly Used By Dar es Sa-
laam Residents in Tanzania. 13 medicated soap were used, 
Duru. protex and liquid soap was one of tested soaps,Duru 
soap its potential to inhibit bacterial growth with inhibition 
zone of 9.8, and 15.8 mm on P.aureginosa, 8.5 and 11.7mm 
on E.coli and10.2mm and 13.5mm on S.aureus. Liquid 
soap were showed 8.4 mm and 10.7mm on P.aureginosa, 
9.0mm and 10.6mm 0n E.coli, and 10.5mm and 7.4mm 
on S.aureus (Mwambete et al., 2011). In the result of the 
current study liquid hand washing was effective to S.aureus 
(13mm), on E.coli (24mm) and P.aureginosa (14mm) this 
shows the effectiveness of hand washing (zena) to S.aureus, 
E.coli and P.aureginosa. Clear and Tembo exhibited no in-
hibition to different microbes tested this may be explained 
that they possess less antimicrobial component. Clear and 
Tembo soaps are plain soap. Clear and Tembo soap lacks 
key ingredient used in killing microorganisms such as tri-
closan, when the soap is scrubbed into the skin; it helps to 
release oils and it can’t kill bacteria on the surface of the 
skin. 

CONCLUSION 

From skin, clothes and material samples Citrobacter spp., 
P. aeruginosa, Enterobacter spp., S. aureus, E. coli, Klebsiella 
spp. and Proteus spp. were isolated. Differences in the 
level of effectiveness of diff ere nt soaps used against 
isolated bacteria were observed. The highest antibacterial 
activity was observed in toilet gel and hand washing soap. 
These soaps can be used to prevent skin infections and 
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transmission of skin pathogens when used in washing. 
Duru soap has th e prop erty t o inh ibit growth of S.aureus
only. However, its antibacterial property is not effective to
other bacteria as the commercial plain soap in terms of 
zone of inhibition .Thus, washing body with Duru soaps 
is not enough for protection against pathogenic bacteria. 
In this study, it was proven that clear and tembo are less 
effective to fight against bacteria.
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