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Abstract

Methicillin-resistant ~ Staphylococcus aureus (MRSA) and Pseudomonas aeruginosa
Multiresisten (PaMR) are the main bacteria that cause nosocomial infections. Prevention of
MRSA and PaMR transmission can be done by maintaining a clean body through the use of
antiseptic bath soap that is sensitive to this bacterium. This study aimed to carry out a white
honey antiseptic liquid soap formula that could be useful for killing MRSA and PaMR bacteria.
This research was based on laboratory research on white honey as an antiseptic derived from
natural ingredients. Organoleptic examination, pH, viscosity, consistency, antibacterial
effectiveness for 56 days of storage, then from the evaluation results of the formula was best
done a hedonic test. Statistical calculations with fixed random block complete design models
were applied for a conclusion of evaluation tests. The results of the test activity of the liquid
shower soap showed that all three formulations had activity against the MRSA and PaMR
bacteria. Growth Inhibitory Concentration Minimum preparation of antiseptic liquid bath soap
was 12.5% w/v. Antiseptic liquid soap with a concentration of 12.5% had a phenol coefficient of
0.4167 for MRSA bacteria and 0.9 for PaMR bacteria. The comparative test results showed that
the best formula (F2) activity was 0.859: 1 against MRSA and 0.7167: 1 against PaMR
compared to liquid bath soap in the market. The test results showed that the best liquid bath
soap formula based on stability and the lowest GICM value was white honey antiseptic liquid
soap with a concentration of 12.5% w/v.

Keywords: Antiseptic bath soap, Nosocomial infections, White Honey, Methicillin-Resistant
Staphylococcus aureus (MRSA), Multiresistent Pseudomonas aeruginosa (PaMR).

Introduction

The most frequently isolated pathogens were
Staphylococcus aureus (20.9%), Klebsiella
pneumonia (16.4%) and Pseudomonas
aeruginosa (10.7%). Nosocomial infections

Nosocomial infections are infections that
have been caught in a hospital and are
potentially caused by organisms that are
resistant to antibiotics. Nosocomial infections

account for 7% in developed and 10% in
developing countries [1]. The risk of hospital-
acquired infection is dependent on the
patient's immune status, infection control
practices, and the prevalence of the various
pathogens in the local community.
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can be defined as those occurring within 48
hours of hospital admission, 3 days of
discharge or 30 days of operation [2-4].The
oldest known cosmetics to humans are soap,
a skin cleansing agent that is used in
addition to cleaning also for skin fragrances.
Therefore, consumers must be smart in
choosing soap.
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Besides being used as a skin cleanser and
fragrance, soap must also contain a
substance or material that can serve to
maintain skin health [5-6]. Besides bathing
can also avoid the body from infectious
diseases, including nosocomial infections that
are often in hospitals. Honey has properties
to eradicate and kill bacteria.

Also, the ingredients contained in honey can
restore tissues in skin wounds and prevent
the death of cells [7]. Honey is reported to
have antibacterial activity against
Pseudomonas aeruginosa, E.coli, S. aureus,
S. Pyogenus [7-8]. Honey is produced by
honey bees which is a natural liquid from
flower essence (floral nectar) or other parts of
plants (extrafloral nectar) [9]. White honey
and amber honey are examples of types of
honey-based on their color.

In previous studies, white honey had better
antibacterial activity against MRSA and
PaMR when compared to amber honey [10].
This study reports antiseptic white honey
liquid soap formulation and its effectiveness
against nosocomial infections. Based on the
shape of the soap is divided into two types,
namely solid form soap, and liquid form. This
study chose liquid bath soap. After all, it has
advantages when compared with other forms
of soap, because it is easy to use, carry and
store, is not easily damaged and dirty, and
has exclusive packaging [11-12].

S. aureus is around positive Gram bacteria
usually arranged in an irregular sequence
such as grapes [13]. It is a bacterium that
can produce toxins and includes aerobic
bacteria. Usually grows above the mucosal
layer of the skin and mucous membranes in
humans [13]. MRSA is one of the S. aureus
bacteria that has been resistant to
methicillin antibiotics [14]. P. aeruginosa is
a Gram-negative, aerobic, and moving
bacterium using a flagellum. P. aeruginosa is
a major pathogen for humans and sometimes
colonizes humans and causes infection if the
host's defense function is abnormal [15-16].

Multiresisten is known for its ability to
survive against several types of antibiotics,
namely because it has an outer membrane
that limits the entry of antibiotics into the
cytoplasmic and antibiotic membrane must
first diffuse through the pores found in the

outer membrane [17].Therefor e P.
aeruginosa is a dangerous and deadly
pathogen.
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In this study, an antiseptic liquid soap
formulation from white honey will be
conducted and its effectiveness against
MRSA and PaMR bacteria.

Materials and Methods
Tools

Analytical scales (Mettler Toledo Dragon
204), Magnetic Stirrer (Yellow MAG HS 7,
230V, 50/60 Hz), pH meter (pH-meter 744
Methrohm), Viscotester Rion (VT-04 F),
digital cameras (Panasonic ), vaporizer cups,
Petri dishes, autoclaves (Hirayama HV50),
incubators (Hach portable incubator), heaters
(Toyomi, HP115FI), micropipets, calipers,
Ose wires, spreaders, and glassware that are
commonly used in the Pharmacy Laboratory,
and the Microbiology Laboratory.

Test Material

The test material used was white honey from
the i1sland of Sumbawa, Indonesia, which was
produced by C.V. Syan Bimpar Utama,
Jakarta and distributed by C.V. Bacteria
Test: The test bacteria used in this study
were Staphylococcus aureus Resistant to
Methicillin  (MRSA) and Pseudomonas
aeruginosa Multiresisten (PaMR) obtained
from Hasan Sadikin Hospital in Bandung,
Indonesia.

Bacterial Growth Media

Hatchery media used were Nutrient Agar
(oxo1d) and Nutrient Broth.

Methods

The research method used in this research
was experimental, which consisted of the
following stages of work:

Collection of materials: raw materials for
research in making soap were obtained from
the chemical industry.

Antiseptic liquid bath soap formulation: Four
formulations were designed as shown in the
table 1.

Testing the physical stability of the
preparation: This tests included

Organoleptic: was done by observing the
shape, color, and smell of liquid bath soap.

Observation of changes in shape, color, and
the odor was done on days 1, 3, 7 and then
every week for 56 days of storage.
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PH: The pH meter is calibrated with a pH
buffer solution, carried out at any time when
taking measurements. Measurements were
taken on days 1, 3, 7, and then every week
for 56 days of storage. The sample to be
examined at 25°C.

Consistency and Homogeneity: Done by
observing changes in consistency and
homogeneity of the soap preparations made,
whether there is a separation between the
soap-forming material with water.
Measurement of Viscosity: Viscosity of the
preparation was measured using the Rion
VT- 04F Viscotester Stand in the following
manner: The spindle was inserted into the
container to the boundary markers. The
safety valve is released and the rotor is
turned on. Then leave it for 5 minutes until
the scale shows a stable number.
Measurements were made on days 1, 3, 7,
and then every week for 56 days of storage.

Measurement of Foam Height: Antiseptic
soap preparations containing various
concentrations of white honey made a 1%
solution in water. Then put into a measuring
cup with a lid, and shaken for 20 seconds by
turning the measuring cup regularly. Then
the height of the foam formed is measured.
Measurements were taken every week for 56
days of storage. Testing the effectiveness of
antibacterial preparations against MRSA
and PaMR bacteria:

Antibacterial Activity Test for Antiseptic
Liquid Soap: The agar diffusion method was
used, using a cylindrical technique in this
technique, as much as 20 ml of nutrient agar
(40 - 450C) was poured into a sterile petri
dish, then homogenized and allowed to stand
for several minutes until it freezes. Each 20
uLi test bacterial suspension was put into a
petri dish, then spread evenly to all nutrient
agar. After that, a sterile cylinder was
inserted into the petri dish at a
predetermined position, then pressed. The
glass cylinder was placed on the surface so
that the solid has been inoculated with test
bacteria using a spreader. Antibacterial
activity was seen as an inhibitory or clear
zone around the cylinder.

Determination of Minimum Growth
Inhibitory Concentration (MGIC Antiseptic
Liquid Soap: was done from various
variations of the concentration of antiseptic
soap obtained from the results of the activity
test.
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Each concentration of antiseptic soap (11.5%,
12.5%, and 13.5%) was taken as much as 0.5
g, put into a petri dish, then added 4.5 ml of
nutrient agar. After being homogenized and
allowed to freeze, an ose of test bacteria was
etched on the surface of the agar nutrient. All
Petri dishes were incubated in an incubator
at 37°C for 18-24 hours.

MGIC was in the petri dish with the smallest
concentration of test material without colony
growth.

Determination of Antibacterial Phenol
Coefficients of Antiseptic Liquid Soap Soap
for Test Bacteria: The purpose of this test
was to determine the -effectiveness of
antiseptics in white honey after a liquid bath
soap formulation was made after being stored
for eight weeks. The microorganism test was
carried out by the phenol coefficient method
by observing turbidity.

Comparison Test: A total of 1 g of test
material (antiseptic soap) and comparison
soap (soap circulating on the market) with
various concentrations of concentration were
inserted into the cylindrical holes. All Petri
dishes were incubated in an incubator at
37°C for 18-24 hours. The diameter of the
inhibition formed around the hole was
measured using a caliper.

Safety Testing of Soap Preparations: The
safety test of the preparation was carried out
using the open patch method (Patch Test
Methods) of 10 volunteers based on the
Indonesian National Cosmetics Formulary.[18]
The preparations tested were liquid
antiseptic bath soap from white honey on the
back of the hand, allowed to stand for one
hour and observed the possibility of irritation
to the skin. The test is carried out three
times in 1 day for 2-3 consecutive days.

If there is no irritation, it is marked -

If it is hot, a + is given

If erythema develops, it is given a ++ sign
If itching develops, it's marked +++

If you feel sore, marked ++++

Hedonic Test

The hedonic test of this preparation was
carried out wusing hand antiseptic gel
preparations which had the best results
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during the storage time carried out on 20
volunteers.

Statistical Data Analysis

Data analysis was performed statistically
from the results of the evaluation of pH,
viscosity, and height of foam preparations,
namely the results of measurements of pH,
viscosity, and height of foam 1, 3, 7, and then
every week for 56 days of storage.

Results and Discussion

Antiseptic Liquid Bath Soap

Formulation

Four formulations were designed as shown in
table 1. Formulations were made referred to
the existing textbook [18-23]. The main raw
materials for liquid bath soap were
Oils/fats/Esters. In the process of making
soap, the type of oil or fat used is vegetable
oil or animal fat. The difference between oil
and fat is the appearance of both in a state of
space. The o1l will be liquid at room
temperature (+ 28 ° C), while fat will be solid
[24].

This study used Cocoamidopropyl betaine
which was a synthetic surfactant derived
from coconut oil and
dimethylaminopropylamine. In the form of
viscous pale yellow transparent liquid. Its
molecular formula C19H38N203 and
Molecular weight: 342.52 g/mol. Function:
surfactants in bath products such as soaps
and shampoos, in cosmetics as emulsifying
and thickener agents [25, 26]- Palm kernel oil
diethanolamine was obtained from palm oil
seeds. Palm kernel oil contains fatty acids
that were similar to coconut oil so that it
could be used as a substitute for coconut oil.

Palm kernel oil has a higher content of
unsaturated fatty acids and lower short-
chain fatty acids than coconut oil [27].
Sodium lauryl sulfate (SLS) which had
synonyms Sodium dodecyl sulfate, dodecyl
sodium sulfate, sodium monododecyl sulfate,
sodium monolauryl sulfate, texapon K12P.

Molecular formula: NaC12H25S04,
molecular weight: 288.38 g mol - . Function
as an anionic surfactant, detergent,

emulsifying agent, lubricant tablets and
capsules, wetting agent. SLS was used with
low concentrations in the manufacture of
toothpaste, shampoo and shaving foam. The
use of SLS that did not irritate the skin is at
concentrations below 20% [28].
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Sodium Cocoyl Sarcosinate, like sodium
lauryl sulfate, was a cleansing and foaming
agent, but that was where the similarities
end. Derived from sarcosine, an amino acid
that occurred naturally in the body, sodium
lauroyl sarcosinate was frequently heralded
for being a thorough cleanser but also for
being gentle. It worked by attracting excess
oil and dirt, then carefully removing the
grime from the hair by emulsifying it so it
rinses easily away with water [29].
Concerning MRSA, S. aureus first became an
important hospital pathogen in the 1940s.
Treatment of this infection using penicillin G
(benzylpenicillin) was an antimicrobial of the
B-lactam class. A decade later, penicillin-
resistant strains emerged.

This strain inactivates antimicrobials that
have the B-lactam enzyme ring. This enzyme
hydrolyzes the cyclic amide bonds that bind
to the B-lactam ring causing a loss of the
antimicrobial anti bactericidal activity,
therefore efforts were developed to obtain
drugs that are resistant to B-lactamase [30].
Methicillin was modified penicillin which was
introduced in the 1960s. This antibiotic was
used to treat infections caused by S. aureus
which are resistant to most penicillins.

In 1961 methicillin-resistant S. aureus strain
was discovered [31]. P. aeruginosa was a
bacterium known for its ability to withstand
several types of antibiotics. Therefore P.
aeruginosa was seen as a dangerous and
deadly pathogen. These Dbacteria were
naturally resistant to various types of
antibiotics because they have an outer
membrane that limits the entry of antibiotics
into the cytoplasmic membrane. After all,
antibiotics must diffuse first through the
pores contained in the outer membrane [32].

Antibiotic resistance was genetically coded by
genes located on chromosomes or plasmids
(R/resistant plasmids). In general, antibiotic-
resistant bacteria were caused by the
presence of a resistance gene located on
plasmid R. In antibiotic resistance encoded
by genes in chromosomes, resistance occurred
through modification of antibiotic targets.
Gene encoded resistance in plasmid R was
caused by enzymes that inactivate drugs or
enzymes that actively pump drugs out of
cells.

Only a few effective antibiotics can fight

against P. aeruginosa  multiresistant
including  fluoroquinolones, gentamicin,
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cephalosporin, and imipenem [33]. Based on
the color, honey can be divided into several
types, namely clear (water white), black
amber (dark amber), white (white) [34]. The
reaction which was catalyzed by the glucose
oxidase enzyme was the main factor that
determined the antibacterial activity in
honey. The antibacterial activity was related
to the characteristics and chemical content of

Table 1: Design of antiseptic liquid soap formulations

honey [35]. Honey was also shown to have
activity against several bacteria, including

Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia  coli, Proteus
mirabilis, Streptococcus pyogenus, and

Salmonella typhimurium [36]. It had been
reported that white honey was potentially to
kill both MRSA) and PaMR [10].

Formula
Composition F
Fo F1 F2 i
Sodium Lauryl Sulfate (%) 13 13 13 13
Sodium Cocoyl Sarcosinate (%) 6 6 6 6
Palm Kernel Oil Diethanolamide (%) 5 5 5 5
Cocoamidopropyl Betaine (%) 5 5 5 5
White honey - 11,5 12,5 13,5
Aqua destillata ad 100 100 100 100

Notes:

F0: Formula without white honey
F1: Formula with white honey 11.5%
F2: Formula with white honey 12.5%
F3: Formula with white honey 13.5%

Results of the
Evaluation

Physical Stability

The results of the physical stability of
antiseptic liquid soap soaps can be seen in
Table 2. The data in Table 2, it 1s shown that
from the three preparations of Formula F1,
F2, F3 it had fairly good organoleptic
stability. This was evidenced by the absence
of color and odor changes during storage 56
days of storage time. Soap made in the form
of thick solution and the addition of white
honey caused clear yellow soap preparations.

The addition of honey also causes soap
preparations to become thicker when
compared to FO which was not given white
honey. Likewise with the homogeneity of
each formula was still the same as the initial
state. This stable homogeneity was due to the
soap formulas that contain surfactants that
function as cleaning agents and were also
useful as emulsifiers to stabilize the soap
dosage form.[37]

PH and Viscosity Measurement Results

The results of pH measurements and
viscosity of antiseptic liquid bath soaps with
various concentrations of white honey can be
seen in Fig.1 and Fig. 2 respectively. From
Fig. 1 it could be seen that the pH of
antiseptic liquid soap was affected by the
addition of various concentrations of white
honey.

©2009-2020, JGPT. All Rights Reserved

When the three pHs of liquid bath soap
containing various concentrations of white
honey were measured, the lowest pH lied in
bath  soaps containing the  highest
concentration of white honey. This is because
the pH of white honey which tends to be
acidic has a pH between 3. 2- 4.5. The more
white honey was added, the soap will be more
acidic, which causes the pH of the bath soap
also decreases [38].

During storage, the pH of the liquid bath
soap decreases (more acidic). This was
probably due to the presence of CO2 bound in
the preparation of liquid bath soap when the
liquid bath soap had contact with the air
during the storage time. In statistical
calculations with a complete random block
design, the model found that the null
hypothesis (HO) was rejected because the
value of F count (10.446) of the three
formulas was greater than the Ftable (2.25)
with a significant level a = 5% and p = .05
[40,41].

Because Ho was rejected, then the Newman
Keuls test was carried out [42] Ho Although
there was a decrease in pH in the liquid soap
that was made, but the decrease in pH was
not significant which meant that the pH of
the soap was relatively stable that was
relatively safe to use as bath soap with a pH
close to the pH of human skin between 5-8 as
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stated by Standard of the Ministry of Trade of the Republic of Indonesia [39].

Table 2: Results of Physical Stability Antiseptic Liquid Soap

Observation Formula Storage Time Day-to-Day

1 3 7 14 21 28 35 42 49 56

Color Fo b b b b b b b b b b

F1 kb kb kb kb kb kb kb kb kb kb

F kb kb kb kb kb kb kb kb kb kb

F; kb kb kb kb kb kb kb kb kb kb

Odor Fo kh kh kh kh kh kh kh kh kh kh

F1 kh kh kh kh kh kh kh kh kh kh

F: kh kh kh kh kh kh kh kh kh kh

Fs kh kh kh kh kh kh kh kh kh kh

Consistency Fo ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
F1 +H+ | | A | | A | | | | |
F: +H+ | | A | | A | | | | |
F3 e T I I T i e e R = 2 O R B S

Homogeneity Fo h h h h h h h h h h
F: h h h h h h h h h h

F: h h h h h h h h h h

Fs h h h h h h h h h h

Notes:

F0: Formula without white honey
F1: Formula with white honey 11.5%
F2: Formula with white honey 12.5%
F3: Formula with white honey 13.5%
b: Clear Color

kb: Clear Yellow

kh: Distinctive smell

+/-: Thickness quantity

h: Homogeneous

Aveerage pH during storage

2.6

E.z T —————————— > > >

T E—
pH - F

T|1 o =

G 5 F3

5,2

5.4

5.6

1 = T 14 21 28 a5 42 449 a5
Storage tirme (days)

Notes:
FO0. Formulawithout white honey
F1: Formula with white honey 11,5%
F2: Formula with white honey 12,5%
F3. Formula with white honey 13,5%
Fig. 1: Graph of measurement of pH during storage

The results of viscosity measurements of concentrations of white honey can be seen in
antiseptic liquid bath soaps with various Fig. 2. It found the viscosity values of the
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three liquid bath soap formulas for 56 days
experienced significant changes. The addition
of white honey causes higher viscosity values.
White honey itself was thick and has a
viscosity of 18 poise.

The viscosity value of F3 is greater than the
value of F2 and F1. Likewise with liquid
shower soap without the addition of white
honey FO. By wusing similar statistical
calculations with a complete random Dblock
design model followed with the Newman
Keuls test as above [40-42], it found that the
null hypothesis (HO) was rejected because the
value of Faccount (12.83) of the three
formulas was greater than Ftable (2.25) with
a significant level a = 5 % and p = 0.05. This
meant that there was a significant difference
in the value of viscosity during a storage time
of 56 days.

All test preparations had an average
viscosity between 31-41 poise. Although there
was no limit to the viscosity range in bath
soap, the thickness of the soap was
important, so that the soap can be poured
properly [43].

Foam Height Measurement

In statistical calculations with the complete
random block design of fixed models as in
determining the determination of pH and
viscosity, it was found that there was a
significant difference in the high value of
foam during 56 days of storage. All test
preparations had an average foam height of
between 6.4-6.5 cm. Although there was no
limit to the range of high foam in bath soap,
the foam produced by bath soap can be one of

the satisfactions of consumers when using
soap

Antibacterial Activity Test Results for
Antiseptic Liquid Soap

Testing the activity of antiseptic liquid bath
soap preparations using the agar cylinder
method [44].Inhibitory diameters of white
honey antiseptic liquid soap against MRSA
and PaMR bacteria can be seen in Table 3.
From these results, it found FO which was a
formula without white honey had no
inhibitory zone diameter.

This implied that the base used in the
formulation did not have antiseptic power.
From the results of the determination of
MGIC in Table 4, it showed that the lowest
concentration that did not show the growth of
MRSA was 11.5% w/v, while at that
concentration PaMR Dbacteria were still
growing. The concentration of white honey
that had been found in the formulation did
not increase MGIC, this was indicated by the
growth of PaMR bacteria at a concentration
of 11.5% w/v.

This was consistent with previous studies,
that MRSA did not show growth at a
concentration of 6.5% w / v whereas PaMR
did not show growth at a concentration of
12.5% w/v [10]. The result of the formulation
that could kill both MRSA and PaMR
bacteria was liquid shower soap formula with
the white honey concentration of 12.5% and
13.5%. The result of positive control with 1
bacterial ose showing the growth of bacteria
meaning that positive control as a solvent did
not have antiseptic power.

Average viscosity during storage

45
Uiﬁ::uﬁ*y {poise)
40 __- il il i i . Fo
- T ——a - - = F1

25
=0 F3
25 T T T T T T T T

1 3 e 14 21 28 35 42 49 Ly &

Storage time (days)

Notes:
F0: Formulawithout white honey
F1: Formula with white honey 11,5%
F2: Formula with white honey 12,5%
F3: Formula with white honey 13,5%
Fig. 2: Graph of measurement of viscosity during storage
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Table 3: Antibacterial activity test results of Honey white antiseptic liquid soap against MRSA and

PaMR bacteria
Formula Average inhibition zone diameter (cm)
MRSA PaMR
Fo 0 0
F: 1.47633 1.185667
F2 1.901667 1.42330
F3 2.3280 1.708330
Notes:

F0: Formulawithout white honey

F1: Formula with white honey 11,5%
F2: Formula with white honey 12,5%
F3: Formula with white honey 13,5%

Table 4: Results of Determination of Minimum Growth Inhibition Concentration (MGIC) Antiseptic

Liquid Soap

Formula concentration (% b/v) Results
MRSA PaMR
11.5 - +
12.5
13.5 - -
Positive control + +

Notes:

Positive control: Positive control consisted of 1 ml NB (oxo0id) and 1 ml of bacterial ose

(+): there is bacterial growth
(-): no bacterial growth

Phenol Coefficient for Antiseptic Liquid Soap:
The formula used in the determination of the
phenol coefficient was a formula with the
white honey concentration of 12.5% w/v. That
was because the formula with the white
honey concentration of 12.5% had an MGIC
against both bacteria namely MRSA and
PaMR . From the data in the table above, the
killing power of phenols against MRSA at the
fastest and longest time i1s 2.5 'and 15'.
Phenol has a killing power at dilution
concentrations of 1/2 for the fastest and 1/8
for the oldest (see Table 5). The killing power
of formula to the MRSA at the fastest and
longest time was 2.5 'and 15'.

The formulation was made to have the killing
power at the dilution concentration of 1/4 for
the fastest and 1/16 for the longest (Table 6).
From the data in Table 5 and Table 6, the
calculation results of the phenol coefficient
for MRSA bacteria were 0.4167 while the
phenol coefficient value of PaMR bacteria
was 0.9. The phenol -coefficient value
obtained had a phenol coefficient value below
one. From these results, it appeared that the
resulting liquid bath soap had relatively good
antibacterial activity. This might be because
white honey contains the enzyme glucose
oxidase which could function as an antiseptic
agent.

Table 5: Average kills of Phenol against MRSA and PaMR

Fenol 1 1/2 Va 1/8 1/16 1/32
MRSA/ MRSA/ PaMR MRSA/ MRSA/ MRSA/ MRSA/
PaMR PaMR PaMR PaMR PaMR
2,5 -1- -1+ +/+ +/+ +/+ +/+
(min)
5 -/- -1- -1+ +/+ +/+ +/+
(min)
7,5 -/- -I- -1+ +/+ +/+ +/+
(min)
10 -/- -/- -/- -/+ +/+ +/+
(min)
12,5 -I- -I- -/- -1+ +/+ +/+
(min)
15 -I- -I- -/- -1+ +/+ +/+
(min)
©2009-2020, JGPT. All Rights Reserved 397
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(+): there was bacterial growth
(-): no bacterial growth

Table 6: Average Kills of Formula (12.5% against MRSA And PaMR

Fenol 1 1/2 Y4 1/8 1/16 1/32
MRSA/ PaMR MRSA/ MRSA/ MRSA/ MRSA/ MRSA/
PaMR PaMR PaMR PaMR PaMR
2,5 -l- -1+ -1+ ++ ++ ++
(min)
5 -I- -I- -1+ +/+ +/+ +/+
(min)
7,5 -I- -l- -1+ +/+ +/+ +/+
(min)
10 -I- -/- -/- +/+ +/+ +/+
(min)
12,5 -I- -I- -/- +/+ +/+ +/+
(min)
15 -/- -/- -1- /- -+ +/+
(min)
Table 7: Average Difference between Treatment Table for a = 5%
Treatment
(Day Mean Difference 2 Average RST
storage)
6.4 6.4 6.4 6.45 6.5 6.5 6.5 6.5 6.5 6.5 0.05
56 6.4 0.05* 0.1* 0.1* 0.1* 0.1* 0.1* 0.1* 0.0267
49 6.4 0.05 0.1* 0.1* 0.1* 0.1* 0.1* 0.1* 0.0505
42 6.4 0.05* 0.1* 0.1* 0.1* 0.1* 0.1* 0.1* 0.0356
35 6.45 0.05% | 0.05* | 0.05* | 0.05* | 0.05* | 0.05* | 0.0381
28 6.5 0.0399
21 6.5 0.0415
14 6.5 0.427
7 6.5 0.439
3 6.5 0.0449
6.5 0.457

Comparative Test

Comparative results of white honey antiseptic
liquid bath soap and standard antiseptic
liquid bath soap on the Market using the
Cylinder Agar Method. Comparative tests
were carried out by comparing the inhibitory
diameters of the best antiseptic liquid bath
soap from white honey with those on the
market.

The best liquid bath soap was bath soap from
white honey with a concentration of 12.5%
compared to the X stock in the market.
Comparative tests were carried out by
comparing the inhibitory diameters of the best
antiseptic liquid bath soap from white honey
with those on the market. The best liquid
bath soap was bath soap from white honey
with a concentration of 12.5% compared to the
X stock in the market. Obtained the ratio of
inhibitory diameter for MRSA was 1: 0.859.
As for the PaMR bacteria, the diameter
inhibition ratio was 1: 0.7167.
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Hedonic Test

The antiseptic liquid soap of white honey that
was tested favorably was the soap that had
the lowest MGIC that be able to kill both
bacteria with good physical stability, stable
pH value, good wviscosity value, liquid bath
soap with the white honey concentration of
12.5%.

Safety Test Results: The antiseptic liquid
soap of white honey that was tested favorably
was the soap that had the lowest MGIC that
could and kill both bacteria with good physical
stability, stable pH wvalue, good viscosity
value, liquid bath soap with the white honey
concentration of 12.5%. The results of the
safety test of the preparation found that there
was no irritation in the volunteer, not found a
burning sensation, erythema, itching, and
burning so it could be concluded that the
formula was safe to use
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Statistical Analysis

To get accurate results, statistical tests were
performed on pH, wviscosity, foam height
measurement. The results of this analysis test
had been mentioned above. In principle, the
statistical analysis by making ANOVA tables
from the data obtained. If Ho was rejected if F
count> F table.

This meant that there were differences from
each data obtained due to the influence of the
duration of storage. Then the Newman Keuls
test was performed at a significance level of
0.05 so it would get the effect of the length of
time of storage of the data obtained. Table 7
was an example of a table obtained in the
Newman Keuls calculation, Table of
Difference Between Treatment for a = 5%.

From this table, it could be concluded that at
the 0.05 significance level it was found that
during the storage time of the 35th day, 42nd
day, 49th day and 56th day had a different
effect on foam height on each each soap.
However, the length of storage time is the
most influential on the change in foam height
of each soap in the storage time is 56 days.

References
1. Khan HA, Baig FK, Mehboob R (2017)
Nosocomial  infections: Epidemiology,

prevention, control and surveillance, Asian
Pacific Journal of Tropical Biomedicine,
7(5):478-82.
https://doi.org/10.1016/j.apjtb.2017.01.019

2. Wang L, Zhou K, Chen W et al (2019)
Epidemiology and risk factors for
nosocomial infection in the respiratory
intensive care unit of a teaching hospital in
China: A prospective surveillance during
2013 and 2015. BMC Infect Dis., 19: 145.
https://doi.org/10.1186/s12879-019-3772-2

3. Kouchak F, Askarian M (2012) Nosocomial
Infections: The Definition Criteria, Iran J.
Med. Sci., 37(2): 72-73. PMC3470069

4. Inweregbu K, Dave J, Pittard A (2005)
Nosocomial infections, Continuing
Education in Anaesthesia Critical Care &
Pain, 5(4):138-9.
https://doi.org/10.1093/bjaceaccp/mki029

5. Mukhopadhyay P Cleanser and their role
in various dermatological disorders, Indian
J Dermatol., 201; 56(1): 2-6. DOI:
10.4103/0019-5154.77542

©2009-2020, JGPT. All Rights Reserved

Conclusion
The results of the test activity of the liquid
shower soap showed that all three

formulations had activity against the MRSA
and PaMR bacteria. Growth Inhibitory
Concentration Minimum preparation of
antiseptic liquid bath soap was 12.5% w/v.
Antiseptic liquid soap with a concentration of
12.5% had a phenol coefficient of 0.4167 for
MRSA bacteria and 0.9 for PaMR bacteria.

The comparative test results showed that the
best formula (F2) activity was 0.859: 1
against MRSA and 0.7167: 1 against PaMR
compared to liquid bath soap in the market.
The test results showed that the best liquid
bath soap formula based on stability and the
lowest GICM value was white honey
antiseptic liquid soap with a concentration of
12.5% w/v.

Acknowledgments
We thank Varisa Rosdini for technical
support.

6. Brannon HL. Knowing What Soap Goes on
Your Skin Is Important. [updated 2019
September 19; cited 2020 March 30].
Available from:
https://www.verywellhealth.com/what-
soap-does-to-your-skin-1069544

7. Tahereh Eteraf-Oskouei T, Najafi M (2013)
Traditional and Modern Uses of Natural
Honey in Human Diseases: A Review, Iran
J. Basic. Med. Sci., 16(6):731-42.

8. Mullai V, Menon T (2005) Antibacterial
Activity of Honey Against Pseudomonas
aeruginosa. Department of Microbiology.
Indian J. Pharmacol., 37(6):403. DOI:
10.4103/0253-7613.19082

9. National Honey Board. Honey—Health and
therapeutic Qualities [updated 2002; cited
2020 March 30]. Available from:
https://www.biologiq.nl/UserFiles/Compend
1um%20Honey%202002.pdf

10. Kontjara K (2009) Antibacterial Activity of
Amber Honey and White Honey Against
Methicillin-resistant Staphylococcus
aureus and Pseudomonas aeruginosa multi-
resistant bacteria. Thesis. Indonesia:

399


https://www.biologiq.nl/UserFiles/Compendium%20Honey%202002.pdf
https://www.biologiq.nl/UserFiles/Compendium%20Honey%202002.pdf

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Resmi Mustarichie et. al. | Journal of Global Pharma Technology | 2020]| Vol. 12| Issue 02 (Suppl.) | 390-401

Faculty of Pharmacy, Universitas
Padjadjaran.
McQueen V Advantages of Liquid Soap

[updated 2010 August 18; cited 2020 March
30]. Available from:
https://ezinearticles.com/?Advantages-of-
Liquid-Soap&i1d=4886504

Fabrics AM What are the advantages of
liquid soap? [updated 2018 January 15;
cited 2020 March 30]. Available from:
https://www.quora.com/What-are-the-
advantages-of-liquid-soap

Taylor TA, Unakal CG Staphylococcus
Aureus [updated 2019 March 27; cited 2020
March 30]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK44
1868/

Siddiqui AH, Koirala J Methicillin-
Resistant Staphylococcus Aureus (MRSA)
[updated 2019 December 22; cited 2020
March 30]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK48
2221/

Gellatly SL, Hancock REW (2013)
Pseudomonas aeruginosa: new insights
into pathogenesis and host defenses,

Pathogens and Disease, 67(3):159-73. DOI.:
10.1111/2049-632X.12033

Cigana C, Loré NI, Bernardini ML,
Bragonzi A (2011) Dampening Host
Sensing and Avoiding Recognition in
Pseudomonas  aeruginosa  Pneumonia,
Journal of Biomedicine and Biotechnology,
| Article ID 852513 | 10 pages |
https://doi.org/10.1155/2011/852513

Bassetti M, Vena A, Croxatto A, Righi E,
Guery B (2018) How to manage
Pseudomonas aeruginosa infections, Drugs

Context., 7 212-527. doi:
10.7573/d1c.212527

Departemen Kesehatan Republik
Indonesia (1985) Indonesian National
Cosmetics Formulary. 1st Ed. Jakarta:
Departemen Kesehatan Republik
Indonesia.

Ansel HC (1989) Introduction to Pharmacy
Dosage Forms (Indonesian: Pengantar

Bentuk Sediaan Farmasi) 4th Ed. Jakarta:
UI Press, 355.

Aulton ME (1998) Pharmaceutics: The
Science of Dosage Form Design. New York:
Churchill Livingstone, 248: 612-613.

©2009-2020, JGPT. All Rights Reserved

21.

22.

23.

24.

25.

26.

27.

28.

29.

Rowe RC (2006) Handbook of
Pharmaceutical Excipients. London:
Pharmaceutical Press, 188-190, 201-

203,701-704, 430-432, 611-615, 767-769.

Mustarichie, Priambodo D (2018) Tablet
formulation from meniran (Phyllanthus
niruri L.) extract with Direct Compression
Method, Int. J. App. Pharm., 10(4): 98-102.
DOLI:
http://dx.doi.org/10.22159/1jap.2018v1014.2
6795

Mustarichie R, Priambodo D (2019)
Formulation of orally disintegrating secang
(Caesalpinia sappan 1) tablets as an
antioxidant with hydroxypropyl cellulose
as a masking agent, Int. J. App. Pharm.,
11(4): 236-41. DOLI:
http://dx.doi.org/10.22159/ijap.2019v1114.3
2663

Marangoni AG, Van Duynhoven JPM,
Acevedo NC, Nicholson RA, Patel AR
Advances in our understanding of the
structure and functionality of edible fats
and fat mimetics, [updated 2019; cited
2020 March 30]. Available from:
https://pubs.rsc.org/en/content/articlelandin
g/2020/SM/C9SMO01704F#!divAbstract.
https://doi.org/10.1039/C9SM01704F

Yepes-Nuniez JJ, Goémez Rendén FE,
Nurnez-Rinta R (2012) Allergic contact
dermatitis to Cocamidopropyl betaine in

Colombia. Allergologia et
immunopathologic, 40: 126-8
[PubMed:21514987]

Schnuch A, Lessmann H, Geier J, Uter W

(2011) Is Cocamidopropyl betaine a contact
allergen? Analysis of network data and
short review of the literature, Contact
dermatitis, 64: 203-11 [PubMed:21392028]

Boateng L, Ansong R, Owusu WB, Steiner-
Asiedu M (2016) Coconut oil and palm oil's
role in nutrition, health, and national
development: A review, Ghana Med. J.,
50(3): 189-96. PMCID: PMC5044790

Adekanmbi  AQO, Usinola IM (2017)
Biodegradation of Sodium = Dodecyl
Sulphate (SDS) by two Bacteria Isolated
from Wastewater Generated by a
Detergent-Manufacturing Plant in Nigeria,
Jordan Journal of Biological Sciences,10(4):
251-5.

PROSE. Everything you need to know
about  Sodium  Lauroyl Sarcosinate,
[updated 2018 December 24; cited 2020

400


https://ezinearticles.com/?Advantages-of-Liquid-Soap&id=4886504
https://ezinearticles.com/?Advantages-of-Liquid-Soap&id=4886504
https://www.quora.com/What-are-the-advantages-of-liquid-soap
https://www.quora.com/What-are-the-advantages-of-liquid-soap
https://www.ncbi.nlm.nih.gov/books/NBK441868/
https://www.ncbi.nlm.nih.gov/books/NBK441868/
https://doi.org/10.1155/2011/852513
https://pubs.rsc.org/en/content/articlelanding/2020/SM/C9SM01704F#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2020/SM/C9SM01704F#!divAbstract
https://doi.org/10.1039/C9SM01704F

30.

31.

32.

33.

34.

35.

36.

37.

Resmi Mustarichie et. al. | Journal of Global Pharma Technology | 2020]| Vol. 12| Issue 02 (Suppl.) | 390-401

March 30]. Available
https://prose.com/blog/what-is-sodium-
lauroyl-sarcosinate.php

Fatmariza M, Inayati N, and Rohmi R.
Nutrient Media Density Levels Against
Staphylococcus Aureus Bacteria Growth,
Jurnal Analis Medika Bio Sains 2017;4(2):
69-73.

from:

Harkins CP, Pichon B, Doumith M,
Parkhill J, Westh H, Tomasz A, et.al (2017)
Methicillin-resistant Staphylococcus
aureus emerged long before the
introduction of methicillin into clinical
practice, Genome Biol.,, 18: 130. DOI:
10.1186/s13059-017-1252-9

Pang Z, Raudonis R, Glick BR, Lin T,
Cheng Z (2019) Antibiotic resistance in
Pseudomonas aeruginosa: mechanisms and
alternative therapeutic strategies,
Biotechnology Advances, 37(1): 177-92.
https://doi.org/10.1016/j.biotechadv.2018.11
.013

Bassetti M, Vena A, Croxatto A, Righi E,
Guery B (2018) How to manage
Pseudomonas aeruginosa infections, Drugs
Context, 7: 212527. doi: 10.7573/d1c.212527

Bogdanov S, Sieber R, Jurendic T,
Gallmann P (2009) Honey for Nutrition
and Health: A Review, Journal of the
American College of Nutrition, 27(6):677-
89. DOI: 10.1080/07315724.2008.10719745

Mulu A, Tessema B, Derbie F (2005) In
vitro assessment of the antimicrobial
potential of honey on a common human
pathogen, Ethiop. J. Health Dev., 18(2):
107-11. DOI: 10.4314/ejhd.v1812.9945

Nolan VC, Harrison J, Cox JAG (2019)
Dissecting the Antimicrobial
Composition of Honey, Antibiotics,
8(251): 1-16.

DOI:10.3390/antibiotics8040251

De Villiers MM (2009) Surfactants and
Emulsifying Agents, In book: A Practical
Guide to Contemporary Pharmacy Practice,

©2009-2020, JGPT. All Rights Reserved

38.

39.

40.

41.

42.

43.

44.

Edition: 3, Chapter: 20, Publisher:
Lippincott Williams & Wilkins, Editors:
Judith E Thompson, 251-6

Lisabronner Skin Health, pH, and Dr.
Bronner’s Soap, [updated 2019 February
28; cited 2020 March 30]. Available from:
https://www.lisabronner.com/skin-health-
ph-and-dr-bronners-soap/

Indonesian national standard. SNI O01-
3545-2004 Standard National Indonesia for
Honey.

Trochim  WMK  Research  Methods
Knowledge Base,[updated 2015 August 24;
cited 2020 March 30]. Available from:
https://socialresearchmethods.net/kb/rando
mized-block-designs/

Grant T The Randomized Complete Block
Design (RCBD), [updated 2019 November
14; cited 2020 March 30]. Available from:
https://pbgworks.org/sites/pbgworks.org/file
s/Randomized CompleteBlockDesignTutoria
L.pdf

Abdi H, Williams LJ Newman-Keuls Test
and Tukey Test, [updated 2010 January;
cited 2020 March 30]. Available from:
https://www.researchgate.net/publication/2
42146550

Wijana S, Puspita T, Rahmah NL
Optimization of Solubilizers Combinations
on the Transparent Liquid Soap with the
Addition of Peppermint (Mentha piperita
L) and Lavender (Lavandula L.) Oil,
International Conference on Biology and
Applied Science (ICOBAS) AIP Conf. Proc.
2120, 050020-1-050020-7; 2019.
https://doi.org/10.1063/1.5115696

Mohammadzadeh T, Sadjjadi SM, Habibi
P, B Sarkari B (2012) Comparison of Agar
Dilution, Broth Dilution, Cylinder Plate
and Disk Diffusion Methods for Evaluation
of Anti-leishmanial Drugs on Leishmania
promastigotes, Iran J. Parasitol., 7(3): 43-7.
PMC3469171

401


https://prose.com/blog/what-is-sodium-lauroyl-sarcosinate.php
https://prose.com/blog/what-is-sodium-lauroyl-sarcosinate.php
https://doi.org/10.1016/j.biotechadv.2018.11.013
https://doi.org/10.1016/j.biotechadv.2018.11.013
https://www.researchgate.net/profile/Melgardt_De_Villiers
https://www.lisabronner.com/skin-health-ph-and-dr-bronners-soap/
https://www.lisabronner.com/skin-health-ph-and-dr-bronners-soap/
https://pbgworks.org/sites/pbgworks.org/files/RandomizedCompleteBlockDesignTutorial.pdf
https://pbgworks.org/sites/pbgworks.org/files/RandomizedCompleteBlockDesignTutorial.pdf
https://pbgworks.org/sites/pbgworks.org/files/RandomizedCompleteBlockDesignTutorial.pdf

