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Abstract

The in vitro antibacterial activity of three well-known brands of medicated soaps available in local market of
Rawalpindi was conducted by agar well diffusion and agar disc diffusion methods. Reference bacterial strains like
Escherichia coli (ATCC25922), Staphylococcus aureus (ATCC25923) and Salmonella typhi (ATCC 6539) were
treated with three different concentrations of 50 mg mL-1, 100 mg mL-1 and 150 mg mL-1 each soaps. Three different
soaps of brand name Safeguard manufactured by Procter and Gamble Pakistan, Lifebuoy manufactured by Unilever
Pakistan and Dettol manufactured by Reckitt Benckiser Pakistan Limited. All brands of soaps gave satisfactory
results. Antibacterial activity of these soaps was different from each other. Increasing concentration (150 mg/
mL>100 mg/mL>50 mg/mL) of each showed good result against reference bacterial strain especially against
Staphylococcus aureu sand Escherichia coli. Safeguard was much stronger in all the three soaps in their
antibacterial activity, while Dettol was moderate in action against these bacterial strains having average inhibition
zones. On the other hand Lifebuoy showed least anti-bacterial activity against both gram positive and gram negative
bacteria especially against gram positive bacterial strain.
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Introduction
Soaps and other cleaning agents are extensively used for a very long

time for different cleaning purposes [1]. For generations it has been
thought that washing hands with soap and water is a measure of one’s
personal hygiene. Bacteria found everywhere in soil, water, air, sewage
and on human body and hence of great importance with reference to
health [2]. Soaps play a very important role both in cleaning and
killing bacteria. To enhance their antibacterial activities some active
ingredients are added to soap [3]. According to Osborne and Grobe
that antibacterial soap can remove about 65-85% of bacterial flora
from human skin [4].

As skin is the first line of defense, so most of the bacteria like
Pseudomonas aureginosa and Staphylococcus aureus reside on skin
and is the major cause of skin infections. Hand washing with
antibacterial is of more importance in accordance with the health care
associates as they may be the main cause of bacterial contamination
either opportunistic or pathogens [5-6]. Soaps contain active
ingredients that have an antibacterial activity and also the reducing
power against the pyogenic skin infection caused by Staphylococcus
aureus and other gram negative species of bacteria [7]. It is studied that
an antibacterial soap is more effective in removing bacteria then a
plain soap [8].

A huge number of chemical compounds are present that have the
ability to stop the growth of bacteria and can kill them. These
compounds are very large in number possibly 10,000 of which 1000 are

being usually used in hospitals and homes. These chemical compounds
exist in the form of solids, liquids and gases. Many groups of chemicals
used to decrease or destroy microbes. Significant groups include
halogens, phenols, soaps, detergents, ammonia compounds, alcohols,
heavy metals, acids and certain extraordinary compounds [9].

A lot of cleaning agents are present in the market, which are
presented in various forms with distinct formulation. Triclosan,
trichlorocarbanilide and P-chloro-in-xylenol (PCMX/Chloroxylenol)
are the commonly used anti-bacterial in medicated soaps. These are
generally only contained at preservation level unless the product is
clearly marked as antibacterial, antiseptic, or germicidal [10]. Some
people consider that the antibacterial portion of soaps is effective
against microorganisms and can prevent most communicable diseases,
but researchers found that too much use of soaps can be a cause of
spreading diseases instead of preventing them [11]. Too much use of
medicated soaps might result in a resistant strain, and then the person
is more prone to opportunistic skin infections [12].

The purpose of this study was to evaluate the antimicrobial activity
of 3 different brands of antibacterial soaps available in the local market
of Rawalpindi a district in the Punjab province against daily
encountered bacteria present on the skin. Activities of the soaps were
studied against the selected strains of bacteria to know their
antibacterial effect.
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Materials and Methods

Sample soaps collection
The medicated soap samples used for the study were purchased

from Shaheen Chemist, one of standard pharmacy chain in Rawalpindi
city. The batch numbers, expiry dates and the presence or absences of
the manufacturers seal were noted.

List of soaps used
Safeguard; Dettol; and Lifebuoy.

Controls
Acetic acid was used as positive control and Distilled water as

negative control in well diffusion method, while gentamycin was used
as positive control and sterile paper disc was used as negative control.
The given controls were collected from Allied Axiom Chemical Pvt.
Ltd. Karachi, Pakistan.

Reference bacterial culture
The reference bacterial cultures Staphylococcus aureus ATCC

25923, Escherichia coli ATCC 25922 and Salmonella typhi ATCC 6539
were provided by the Microbiology laboratory of Bio-Labs (Pvt.) Ltd.
Islamabad Pakistan. Further the bacterial cultures were inoculated
separately on nutrient agar plate and incubated at 37°C for 48 h in
incubator. Strains were stored at -70°C in 50% sterile glycerol and TSB
[13].

Preparation of test sample
A sterile blade was used to scrap the soaps. Test sample was

prepared in sterile distilled water in the concentrations of 50 mg mL-1,
100 mg mL-1 and 150 mg mL-1 of each soap and was dissolved in such
a way that no foam is produced to form a stock solution. 100 µL of
each concentration was used in experiment. These stock solutions were
then stored in a refrigerator in well-sealed containers for future use.

Procedure
To study the antibacterial activity of the soaps, two methods were

used to determine the zone of inhibition:

Paper Disc Diffusion Method: A standard method of National
Committee for Clinical Laboratory Standards NCCLS.

Agar Well Diffusion method [14].

Disc diffusion method
About 15-20 mL of Mueller-Hinton agar was poured on sterile glass

Petri dishes (90 mm) and allowed to solidify. Agar surface of each plate
was streaked by a sterile cotton swab with the reference bacterial strain.
Paper Discs of 6 mm size were impregnated in 100 µL of each sample
and was placed on solidified agar plates at equal distance with control.
The plates were allowed to standby for 30 min. The plates were
incubated at 37°C for 48 h.

Agar well diffusion method
Same amount 15-20 mL of Mueller-Hinton agar was poured on

glass petro plates of same size and allowed to solidify. Agar surface of

each plate was streaked by a sterile cotton swab with the reference
bacterial strain. Agar plate was punched with a sterile cork borer of 4
mm size and 100 µL of each sample was poured with micropipette in
the bore. The plates were allowed to standby for 30 min. The plates
were incubated at 37°C for 48 h.

Results and Discussions
Two methods (Disc Diffusion Method and Well Diffusion Method)

were adopted to determine the antibacterial activities of the different
daily use market soap brands against gram positive S. aureus and gram
negative pathogens like E. coli and S. typhi.

In the first step a volume of 100 µL of different concentration (50
mg mL-1, 100 mg mL-1 and 150 mg mL-1) of each soap, were tested by
a familiar method called disc diffusion against S. aureus, E. coli and S.
typhi and different inhibition zones were recorded as shown in Table 1.

In the second step same bacterial strain were treated with different
soaps, by taking a 100 µL of (50 mg mL-1, 100 mg mL-1 and 150 mg
mL-1) of each, following another method known as Well Diffusion
Method. Antibacterial activities of all the three soaps against selected
bacterial strains were recorded in the form of inhibition zone and
measured in millimetre with Vernier Caliper. The inhibition zones
values of bacterial strains, against these soap brands were shown in
Table 2.

As Tables 1 and 2 clearly indicated that the inhibition zone values of
these disinfectants (soaps) were significantly different from each other.
As results reflects that antibacterial activities (IZ) of these soaps was
significantly different in increasing order as, Safeguard, Dettol and
Lifebuoy respectively as 50 mgL-1 mg has strongest inhibition zones as
compared to 100 mg mL-1 and 150 mg mL-1 respectively. It means
more concentrated solution had strong antibacterial activity [15].

The results of both the methods clearly conveyed the message that
safeguard soap was most effective against E. coli and S. aureus by
drawing 9, 9.9, 12 mm and 9.2, 10.3, 12.1 mm inhibition zone
respectively by DDM, while 8, 9.7, 11.8 mm and 8.2, 9.2, 12.6 mm (IZ)
respectively by WDM. Despite this a gram negative S. typhi showed
little resistance toward this soap by drawing 9.6, 11.8, 13.7 mm
inhibition zones by first method and 9, 10.7, 14.3 mm zones by second
method [3].

The present study of Dettol soap was found to be comparable with
previous study (Russell and Hugo), as it was approved effective against
S. aureus and S. typhi by drawing an inhibition zone of 9.3, 12.1, 15.2
mm and 10.5, 14.3, 18.2 mm respectively in disc diffusion method,
while 9.2, 11.7, 13.1 mm and 10.3, 14.2, 17.1 mm inhibition zones
respectively in agar well diffusion method. Gram negative E. coli
showed resistance by drawing comparatively minimum inhibition
zones in both the methods as; 10.8, 15.7, 19.7 mm and 9.5, 14.6, 19.3
mm respectively. It proves that Dettol soap is less effective to encounter
bacteria than safeguard. On the other hand Lifebuoy soap showed
minimum inhibition zones against all bacterial strains in both the
methods as in DDM 10. 7, 17.7, 26.8 mm, 11.5, 19.4, 30.4 mm, and
10.5, 16.3, 22.6 mm by E. coli, S. aureus and S. typhi respectively.
Similarly 12.8, 17.6, 22.5 mm, 13.9, 19.7, 25.9 mm and 12.6, 17.8, 21.9
mm inhibition zones were observed against E. coli, S. aureus and S.
typhi respectively by WDM [16].
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Stock Solution Safeguard Dettol Lifebuoy

50 mg/mL 100 mg/mL 150 mg/mL 50 mg/mL 100 mg/mL 150 mg/mL 50 mg/mL 100 mg/mL 150 mg/mL

Amount used 100 µL of each 100 µL of each 100 µL of each

Escherichia coli 9 9.9 12 10.8 15.7 19.7 10.7 17.7 26.8

Staphylococcus aureus 9.2 10.3 12.1 9.3 12.1 15.2 11.5 19.4 30.4

Salmonella typhi 9.6 11.8 13.7 10.5 14.3 18.2 10.5 16.3 22.6

Table 1: Zone of inhibition (mm) of the mansion bacterial strains against three different soaps by DDM.

Stock Solution Safeguard Dettol Lifebuoy

50 mg/mL 100 mg/mL 150 mg/mL 50 mg/mL 100 mg/mL 150 mg/mL 50 mg/mL 100 mg/mL 150 mg/mL

Amount used 100 µL of each 100 µL of each 100 µL of each

Escherichia coli 8 9.7 11.8 9.5 14.6 19.3 12.8 17.6 22.5

Staphylococcus aureus 8.2 9.2 12.6 9.2 11.7 13.1 13.9 19.7 25.9

Salmonella typhi 9 10.7 14.3 10.3 14.2 17.1 12.6 17.8 21.9

Table 2: Zone of inhibition (mm) of the mansion bacterial strains against three different soaps by AWDM.

Conclusion
The present study suggested that the choice of soap should be that

which is effective against disease causing bacteria in a small amount.
This study proved that all the soaps had antibacterial activity against all
the given bacterial strains but Safeguard soap in the most effective soap
against all the given bacterial soap and should be the first choice for
daily use [17]. Dettol soap was at second number. Lifebuoy soap had
the least antibacterial activity against all the given bacterial strains [16].
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