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Abstract

Soaps play an important role in our hygiene and health, as they not only have a bactericidal effect but also
remove dirt from the human body. To evaluate the effectiveness of soaps with antimicrobial activity from different
commercial brands sold in Brazil. Tests of the antimicrobial activity of different soaps were carried out through
diffusion in agar against the microorganisms Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Enterobacter cloacae, Acinetobacter baumannii, Proteus mirabilis, and Candida albicans. All commercial soaps tested
transfer antimicrobial inhibition halo formation against S. aureus and P. aeruginosa bacteria. Only two commercial
soaps inhibit the species A. baumannii and C. albicans. None of the seven products studied showed inhibition of
E. cloacae, P. mirabilis, and E. coli bacteria. When comparing the information contained in the packaging of the
products with the results obtained during a survey, divergences were observed. The soaps that provide greater
efficiency against the tested microorganisms were presented in presentations 1 and 2, which become useful
against the bacteria species S. aureus, P. aeruginosa, and A. baumannii and a fungus species C. albicans. Marks 3, 4,
5,6, and 7 parallel the same sensitivity result opposite as bacteria of the species S. aureus and P. aeruginosa, with
quantitative variation only of the inhibition halo. There was a divergence between the information contained in
the packaging of the seven products under study and the results of the experimental tests.
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Resumo

Os sabonetes tém um papel importante para a nossa higiene e satide, pois eles além de ter efeito bactericida, também
removem as sujeiras presentes no corpo humano. Avaliar a eficacia de sabonetes com atividade antimicrobiana de
diferentes marcas comerciais vendidas no Brasil. Foram realizados ensaios da atividade antimicrobiana dos diferentes
sabonetes através do método difusdo em agar frente aos microrganismos Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Enterobacter cloacae, Acinetobacter baumannii, Proteus mirabilis e Candida albicans. Todos
os sabonetes comerciais testados apresentaram formacao de halo de inibi¢do antimicrobiana frente as bactérias
S. aureus e P. aeruginosa. Apenas dois sabonetes comerciais apresentaram inibicdo das espécies A. baumannii e
C. albicans. Nenhum dos sete produtos estudados apresentou inibi¢do das bactérias E. cloacae, P. mirabilis e E. coli.
Na comparagdo das informagdes contidas nas embalagens dos produtos com os resultados obtidos durante a
pesquisa realizada foram observadas divergéncias. Os sabonetes que apresentaram maior eficiéncia contra os
microrganismos testados foram aqueles das apresentagdes 1 e 2, que se mostraram eficazes contra as espécies
de bactérias S. aureus, P. aeruginosa e A. baumannii e contra a espécie de fungo C. albicans. As marcas 3,4,5,6e 7
apresentaram o mesmo resultado de sensibilidade frente as bactérias das espécies S. aureus e P. aeruginosa, com
variagdo quantitativa apenas do halo de inibigao. Houve divergéncia entre as informagdes contidas nas embalagens
dos sete produtos em estudo e os resultados dos testes experimentais.

Palavras-chave: acdo antibacteriana, sabonetes, bactérias, Candida sp.

1. Introduction

Soaps are considered the oldest hygienic products It is believed that the Greeks and Egyptians were the
used by men (Arraes, 2018). They play an important role  first to produce soaps. There is evidence of the production
in hygiene and health, as in addition to having a cosmetic ~ of a soap-like material that dates back to 2800 BC in
effect, they also remove dirt from the human body. ancient Babylon'. During the Middle Ages, the Catholic
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Church prohibited its use because it believed that exposing
the skin, even while bathing, was demonic (Schutz et al.,
2017). However, the need for sanitary measures and the
evolution of knowledge about infections induced by bacteria
and other microbial agents have valued the use of these
products as a means of disease prevention.

In 1878, Irish chemist James Gamble began to
manufacture a white, lightly perfumed soap that had a
smooth, homogeneous consistency and could generate an
enormous amount of foam. In the same period, the use of
oils and seeds such as coconut, palm, and linseed began
to replace olive oil as a raw material in the production of
soaps. These are the first soap ever produced (Velozo, 2018).

The hygiene product called “soap” is a bar soap, usually
perfumed, intended for body cleaning, and which may
contain adjuvants, humectants, colorings, essences, and
flavorings, among other additives. They are composed of
alkaline salts of fatty acids resulting from a saponification
reaction between an alkaline product with natural fatty
acids and glycerides (Pereira, 2016).

Today, to meet an increasingly demanding, sophisticated
consumer and globalized culture, changes and adaptations
were necessary for the soap market. These changes created
categories of soaps several uses and for a specific type or
class of consumer (Souza et al., 2017).

According to the classification of personal care products
and cosmetics by the National Health Surveillance Agency
(ANVISA), soaps can be classified as Grade I or II. The Grade
I category includes those products that have elementary
properties, such as abrasive soaps or mechanical,
facial, or body exfoliating soaps, and deodorant soaps.
Grade II are products with specific indications, whose
characteristics require proof of safety and/or efficacy, as
well as information, care, mode, and restrictions of their
use, such as antiseptic, children’s, and intimate use soaps
(Brasil, 2015).

The so-called antimicrobial soaps, disinfectants or
antibacterial stand out in the cosmetic and personal
hygiene market as the level of consumer demand for
products with differentiated quality and better efficacy
grows. These products generally have the cleaning,
perfuming, and correction of body odor properties common
to conventional soaps, and they have the purpose of
preventing bacterial proliferation and infections related to
pathogenic microorganisms (Costa et al., 2018). In this way,
antiseptic soaps contribute to cleaning and perfuming the
skin, intending to eliminate certain groups of microbes.

The human organism has a normal microbiota that
comprises two distinct groups of microorganisms: the
resident and the transitory. The resident microbiota
is normally non-pathogenic, consisting of gram-
positive bacteria and to a lesser extent gram-negative
bacteria. The transient microbiota, originating from the
environment and other areas such as the nasal mucosa and
gastrointestinal tract, may contain different pathogenic
microorganisms, such as Pseudomonas, Enterobacter,
Salmonella, Shigella, and Escherichia coli (Gauer and Silva,
2017; Anjos et al., 2018).

Hand washing is extremely important for health care
professionals due to the possibility of cross-contamination
of opportunistic bacteria during the health care process
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(ANVISA, 2018). Therefore, studies show that soaps with
antimicrobial actives remove more bacteria compared
to other types of soaps (Baraldi, 2017; Costa et al., 2018;
Leitzke et al., 2021).

Antibacterial soaps stand out in their packaging that
eliminates 99.9% of microorganisms or bacteria. However,
according to Rama et al. (2011), antibacterial soaps remove
65 to 85% of the population of microbes deposited on the
surface of the skin from environmental sources and which
can cause infections.

With the diversity of soaps that claim to have
antimicrobial activity on the market, it is difficult for
the consumer to choose a better brand. It is not known
whether the products can eliminate bacteria during hand
washing or even during a shower.

This research aimed to evaluate the antimicrobial
activity of commercial soaps from different brands sold
in Brazil.

2. Materials and Methods

2.1. Type of study

It is a laboratory study characterized by the analysis
of the effectiveness of soaps with antimicrobial activity
from different brands sold in Brazil.

2.2. Study location

The study was performed at the Microbiology Laboratory
of the Cesmac University Center, located in Macei6, Alagoas.

2.3. Microorganisms used

One fungus isolate (Candida albicans) and six bacterial
isolates (Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Enterobacter cloacae, Acinetobacter baumannii,
and Proteus mirabilis) provided by the Microbiology
sector of the Clinical Analysis Laboratory from the Prof.
Dr. Alberto Antunes University Hospital (HUPAA) of the
Federal University of Alagoas (UFAL) were used.

The aforementioned hospital is located in the city of
Maceid, Alagoas, Brazil. The microorganisms used in this
study were identified using the Vitek® automated system.
The choice of microorganisms was due to the ease of
finding people with infections caused by pathogens in
the routine of medical clinic services.

2.4. Soaps used

The acquisition of soap samples was carried out
in commercial establishments located in different
neighborhoods of the city of Macei6, Alagoas.

The selection of the sample of products for carrying
out the tests took as reference information obtained in
four commercial establishments in the city of Maceid
about the best-selling brands and presentations during
the research period.

Seven soap bars with antimicrobial activity from
different brands and presentations were evaluated:
Lifebuoy® (blue and red), Dettol®, Protex®, Floral Pro®,
Protege®, and Biocrema®.

Brazilian Journal of Biology, 2024, vol. 84, 263364



2.5. Laboratory tests

The yeast inoculum procedures used were adapted from
the methods performed by Silva et al. (2016) and according
to the CLSI document M44-A2 (CLSI, 2018a). The inoculum
of bacterial species, in turn, was adapted and standardized
according to the manual of the European Committee for
Antimicrobial Susceptibility Assays (EUCAST, 2018) and
the CLSI document M02-A12 (CLSI, 2018b).

2.6. Standardization of microbial suspensions

From the initial culture of colonies provided by the
HUPAA/UFAL, an aliquot of the inoculum of each of
the bacteria was transferred to a sterile saline solution
adjusted in the turbidity to the 0.5 tube on the McFarland
scale (1.5x108 UFC/mL) (Gauer and Silva, 2017). The same
procedure was used for the composition of the fungal
suspension sample, however, with turbidity adjustment
up to tube 1.0 on the McFarland scale (1.5x10' UFC/mL)
(EUCAST, 2018).

2.7. Preparation of soap concentrations

The quantities specified in Table 1 were used to prepare
solutions containing each of the seven commercial soaps
purchased.

Such products were mixed until obtaining a
homogeneous solution.

2.8. Controls

For the negative control, a solution of sterile distilled
water and ethanol in the proportion of 1:1 v/v was used.
To avoid doubts about the interference of ethanol on the
results measured for the microbial inhibition halos, ethanol
was also added to the negative control.

200 pL of ampicillin solution (200 mg/mL) was used as
a positive control for bacteria and 200 pL of ketoconazole
solution (16 mg/mL) for the fungus (Ostrosky et al., 2008).

2.9. Agar diffusion technique

The agar diffusion technique is the indirect method
for determining antimicrobial activity or the Kirby-Bauer
method. The Kirby-Bauer test for antibiotic susceptibility
has been a standard used in microbiology for years. This
technique was first used in the 1950s by W. Kirby and
A. Bauer and later standardized by the World Health
Organization (WHO) in 1961.

In this study, the antimicrobial potential is presented in
areas of growth inhibition, where the test microorganism

Table 1. Products and quantities used in the preparation of soap
solutions.

Concentration  Soap (g) Distilled Ethanol
water (mL) (mL)
200 mg/mL 4.00 18.00 2.00
100 mg/mL 2.00 19.00 1.00
50 mg/mL 1.00 19.50 0.50
25 mg/mL 0.50 19.75 0.25
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isinoculated on a plate containing a solid culture medium.
The product of interest is arranged at equidistant points
on this same plate with the aid of a glass cylinder and,
after incubation for 24 hours, it is observed whether there
has been a growth inhibition halo around the substances
(Reynolds, 2019).

In this work, therefore, the antimicrobial activity of
commercial soaps at different concentrations was assessed
using the Kirby-Bauer technique (Reynolds, 2019).

For its operation, six holes were made with a glass
cylinder in the Miieller Hinton or Sabouroud agar culture
medium previously inoculated with the microorganisms
to be tested against the antimicrobial soaps.

200 pL of each concentration of commercial soap
(200 mg/mL, 100 mg/mL, 50 mg/mL, and 25 mg/mL of each
commercial soap) were transferred to each of the holes
contained in the culture medium previously inoculated
with the microorganisms of interest.

200 pL of ampicillin solution (200 mg/mL) was used as
a positive control for bacteria and 200 pL of ketoconazole
solution (16 mg/mL) for the fungus. All plates were
incubated at 37 °C for 24 hours and all tests were performed
in triplicate.

2.10. Data analysis

The test results were grouped in an electronic database
using the Microsoft Excel 2019 program and analyzed using
descriptive statistics of absolute and relative frequency
using the IBM SPSS Statistics 25.0 software.

2.11. Ethical aspects

In line with Resolutions 466/2012 and 510/2016 of the
National Health Council - CNS/CONEP, as the data collection
did not involve human beings, submission and/or approval
by the Research Ethics Committee (CEP) was not necessary.

3. Results

The tests with the S. aureus bacteria showed a variation
in the inhibition halo from 29.0 mm to 14.0 mm, with
soaps 7 and 3 being more and less effective against this
microorganism, respectively. The species P. aeruginosa
presented a variation in the halo between 29.5 mm and
18.5 mm, with soaps 4 and 3 being more and less effective,
respectively.

For the microorganisms A. baumannii and C. albicans,
only soaps 1 and 2 showed microbial growth inhibition
halos. A. baumannii showed a variation of antimicrobial
halo for soap 1, in formulations 1a and 1b, and soap 2, in
formulations 2a, 2b, and 2c. The halo variation for the
species A. baumannii ranged from 22 mm to 17 mm, with
products 2 and. The fungus C. albicans presented a variation
of microbial growth inhibition halo for products 1 and 2 in
formulations 1a, 1b, 2a, and 2b and its halo variation was
from 30 mm to 20 mm, with soap 2 being more effective.

Table 2 presents the average of the results obtained
in the antimicrobial activity assay by the agar diffusion
method for the seven commercial soaps evaluated and
their respective standard error values.
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Table 2. Mean values of microbial growth inhibition halos of commercial soaps by the agar diffusion method.

Inhibition halo diameters (mm)

S. aureus P E. coli A. .. E. cloacae P. mirabilis C. albicans
aeruginosa baumannii

S1
Sla 18+0.0 29+1.0 - 17+0.0 - - 26.5+15
S1b 19.5+0.5 28+2.0 - 18 t0 0.0 - - 24+0.0
Slc 17.5+0.5 27+0.5 - - - - -
S1d 15+0.0 25.5+0.5 - - - - -

c 36+0.0 1505 38+1.0 19t0 0.0 22+£2.0 495 +0.5 49+2.0

C - - - - - - -

S2

2a 18.5+0.5 28+1.5 - 17+£0.0 - - 31+£1.0
2b 18.5+0.5 26+£2.0 - 19+0.0 - - 20+0.0
2¢c 18.5+0.5 23+0.0 - 22+0.0 - -

2d 17+ 0.0 26.5 +0.5 - - - - -

c 36.5 0.5 17+ 1.0 38.5+25 21+0.0 29+11.0 47 £2.0 49+2.0

C - - - - - - -

S3
S3a 15+0.0 21+4.0 - - - - -
S3b 14.5+0.5 21+4.0 - - - - -
S3c¢ 14+0.0 18.5+0.5 - - - - -
S3d 145+ 15 19.5+3.5 - - - - -

c 35.5+2.5 18+2.0 38.5+0.5 17+1.0 17 £0.0 51.5+0.5 49+2.0

C - - - - - - -

S4
S4a 16.5+£0.5 295+ 15 - - - - -
S4b 16.5+0.5 275+0.5 - - - - -
S4c 16 £ 0.1 25.5+0.0 - - - - -
S4d 16 £0.0 25+0.0 - - - - -

c 36.5+0.5 22.5+5.5 40.5£0.5 21.5+0.5 22+£0.0 54.5+0.5 49+2.0

C - - - - - -

S5
S5a 16.5+0.5 20.5+3.5 - - - - -
S5b 16 £ 0.0 22.5+5.5 - - - - -
S5¢ 15.5+0.5 19.5+2.5 - - - - -
S5d 16 £ 0.0 21+3.0 - - - - -

c 385+1.0 18+ 0.0 43+0.0 20.5+0.5 21+0.0 21+0.0 49+2.0

C - - - - - - -

S6
S6 a 15+2.0 23.5+25 - - - - -
S6b 15.5+ 1.5 21.5+0.5 - - - - -
S6 ¢ 17 £0.0 21.5+0.5 - - - - -
S6d 17 £0.0 24+05 - - - - -

c 345+25 17+0.0 38+2.0 15.5+0.5 17+0.0 50.5+15 49+2.0

C - - - - - - -

S7
S7a 30+0.0 21.5+0.5 - - - - -
S7b 29+0.0 2410 1.0 - - - - -
S7c¢ 28.5+0.5 20.5+0.5 - - - - -
S7d 29+0.0 215+ 1.5 - - - - -

c 335+15 18+ 0.0 37.5+0.5 20+3.0 18.5+0.5 36+0.5 49+ 2.0

C - - - - - - -

S: commercial soap; (-): absence of inhibition halo; C*: positive control; C: negative control. The numbers indicate the formulation (soap number);
the letters indicate the concentration of the soap solution; a: 200 mg/mL; b: 100 mg/mL; c: 50 mg/mL; d: 25 mg/mL. Values are means of three
determinations; +: standard error of the mean of the inhibition halos.
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Table 3 presents the profile of the effectiveness of
antimicrobial soaps with the information on the label
of commercialized products and the data obtained for
sensitivity and antimicrobial resistance by the agar
diffusion method.

All commercial soaps tested presented the formation
of an antimicrobial inhibition halo against S. aureus
and P. aeruginosa bacteria. Only two commercial soaps
presented inhibition of A. baumannii and C. albicans species.
None of the seven products studied presented inhibition
of E. cloacae, P. mirabilis and E. coli bacteria.

When comparing the information contained in the
packaging of the products with the results obtained during
the research carried out, divergences were observed.

4. Discussion

The claim “antiseptics” is used for products with the
property of preventing and/or inhibiting the growth of
microorganisms on the skin and mucosa up to levels
considered safe and within an adequate period. This class
includes degerming soaps, antiseptics, products that contain
alcohol in concentrations used for antisepsis, sanitizing
products for domestic and hospital use, personal hygiene
products, and mouthwash, among others (ABDI, 2015).

The choice of the ideal product has been of great interest
to people, considering the diversity of products, the large
market offer, and the variations in guidelines regarding
indications and use (Toigo et al., 2020). Personal hygiene
articles for this purpose must have a wide range of action,
lower toxicity, lower cost. and less evidence of bacterial
resistance (Alvarenga et al., 2007). Some are active against
a large number of microorganisms, while others may

Activity of antimicrobial soaps

only be active for one species. However, there is no ideal
antimicrobial soap for all purposes (Costa et al., 2018).

The results showed the sensitivity and resistance profile
of isolates of the microorganisms C. albicans, Staphylococcus
aureus, E. coli, P. aeruginosa, E. cloacae, A. baumannii, and
P. mirabilis to the cleaning agents tested.

Of the seven microorganisms, S. aureus and P. aeruginosa
were the species most sensitive to the commercial
soaps tested. All soaps tested showed the formation of
an antimicrobial inhibition halo against S. aureus and
P. aeruginosa, representatives of gram-positive and gram-
negative bacteria, respectively. The variation in the size of
the microbial activity inhibition halos observed may be
due to the increase in viscosity resulting from the higher
concentrations of soap. It is known that, when increasing
the concentration of the product, there may be difficulties
inits diffusion and an increase in the degree of interactions
with the solid culture medium (ABDI, 2015).

S. aureus is normally found in healthy people, in the
nasal passages and skin; however, if the natural barriers
of these regions are compromised by trauma, surgery, or
other purposes, this microorganism can generate pathogens
through accommodation and dissemination in the tissue
and the management of local injury. S. aureus triggers from
simple infections like pimples, boils, and cellulitis to more
serious conditions: pneumonia, meningitis, endocarditis,
toxic shock syndrome, and septicemia. P. aeruginosa, which
belongs to the soil microflora, can also come from the
microbiota of the nasal cavities, mainly from farmers. It can
be a pathogen with multiple antimicrobial resistance and
that can cause infections of the varied clinical spectrum,
such as dermatitis, urinary tract, and systemic infections,
especially in immunocompromised patients, in addition
to being an important cause of nosocomial infections
generated during the care process (Valverde et al., 2018).

Table 3. Sensitivity profile of commercial antimicrobial soaps: label information versus laboratory test results.

Soap Information S. aureus aem;nosa E. coli bamg;mnii E. cloacae mira'bilis C. albicans
S1 Label
S2 Label
S3 Label

Assay
S4 Label
Assay
S5 Label
Assay
S6 Label
Assay
S7 Label
Assay

S: commercial soap. Numbers indicate formulation (soap number).
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This last species is considered one of the microorganisms
with the greatest resistance to eradication, even when
compared to other species from the gram-negative group
such as E. coli (ABDI, 2015).

The results are in agreement with studies that also
presented that S. aureus and P. aeruginosa strains were
sensitive to a variety of commercially available antiseptic
and antimicrobial products (Silva et al., 2016; ABDI, 2015;
Aradjo, 2013; Silva et al., 2018).

Although not common antimicrobial soaps sensitive to
fungi, two commercial soaps tested in this study showed
inhibition of C. albicans. The study developed, which aimed
to evaluate the clinical effectiveness of soaps in controlling
the biofilm present in dental prostheses, also found that
some groups of soaps were effective in reducing C. albicans
and C. tropicalis. In the case of C. albicans, in this study,
the solutions of some groups of commercial soaps could
bring the number of microorganisms to zero and to reduce
the number of colonies of others, significantly. The author
concluded that certain commercial groups of these
products could be an alternative for disinfecting removable
prostheses, taking into account their effectiveness in
reducing biofilm (Tasso, 2019).

The same products that were effective against
C. albicans are sensitive to bacterial strains of A. baumannii,
a microorganism reported in the literature as being a
multiresistant bacterium to the antibiotics available
on the market (Gomes et al., 2016; Lima et al., 2019).
The findings of these soaps lead to a probable conclusion
of better efficacy.

None of the seven studied products showed inhibition
of E. cloacae, P. mirabilis, and E. coli. These species are
called Enterobacteriaceae and are part of a family of
Gram-negative bacilli residing in the gastrointestinal tract,
being characterized as multidrug-resistant organisms
(Lukac et al., 2015). The antiseptic ineffectiveness of the
tested products against this group is possibly linked to
the multi-resistance capacity of this group of pathogens
and their various adaptation mechanisms.

A limitation of this study concerns the difficulty in
comparing the results with other studies that evaluated
the ability of soaps to eliminate natural flora or artificially
inoculated bacteria, either because of the differences related
to the commercial varieties of the product formulations
or because of the diversity of target bacteria adopted in
the studies.

5. Conclusion

Through this study, it was possible to conclude that the
soaps that showed greater efficiency against the tested
microorganisms were those of presentations 1 and 2, which are
effective against the bacterial species Staphylococcus aureus,
Pseudomonas aeruginosa, and Acinetobacter baumannii, and
the fungus species Candida albicans.

Brands 3, 4, 5, 6, and 7 presented the same sensitivity
result against S. aureus and P. aeruginosa, with quantitative
variation only in the inhibition halo.

In none of the commercial soap formulations tested,
there was the formation of an inhibition halo against the
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growth of Escherichia coli, Proteus mirabilis, and Enterobacter
cloacae, concluding that these three bacteria are the most
resistant to the commercial soaps studied.

There was a divergence between the information
contained on the labels of the seven products studied and
the results of the experimental tests.

References

AGENCIA BRASILEIRA DE DESENVOLVIMENTO INDUSTRIAL - ABDL
ASSOCIACAO BRASILEIRA DA INDUSTRIA DE HIGIENE PESSOAL,
PERFUMARIA E COSMETICOS - ABIHPEC. SERVICO BRASILEIRO
DE APOIO AS MICRO E PEQUENAS EMPRESAS - SEBRAE, 2015
[viewed 15 January 2022]. Guia de microbiologia: controle
microbioldgico na indiistria de higiene pessoal, perfumaria e
cosméticos. Procedimentos, parametros, orientagdes e metodologias
analiticas [online]. Sdo Paulo: ABDI/ABIHPEC/SEBRAE. Available
from: https://abihpec.org.br/guia-microbiologia/files/assets/
basic-html/page3.html

AGENCIA NACIONAL DE VIGILANCIA SANITARIA - ANVISA, 2018
[viewed 15 January 2022]. Nota técnica n®01/2018 GVIMS/GGTES/
ANVISA [online]. Available from: https://www.gov.br/anvisa/
pt-br/centraisdeconteudo/publicacoes/servicosdesaude/notas-
tecnicas/nota-tecnica-01-2018-higienizacao-das-maos.pdf/view

ALVARENGA, A.L., SCHWAN, R.E, DIAS, D.R., SCHWAN-ESTRADA,
K.R.F. and BRAVO-MARTINS, C.E.C., 2007. Atividade
antimicrobiana de extratos vegetais sobre bactérias patogénicas
humanas. Revista Brasileira de Plantas Medicinais, vol. 9, no.
4, pp. 86-91.

ARAUJO, A.C.F, 2013. Avaliacéo da qualidade microbiana de sabonetes
comercializados em feiras de artesanato de Brasilia. Brasilia:
Universidade de Brasilia, 72 p. Dissertacdao de Mestrado em
Ciéncias da Satde.

ARRAES, A.L.O.M., 2018. Ensino de quimica na educagdo bdsica
através da fabricacdo de sabonetes artesanais. Morrinhos:
Instituto Federal de Educacdo, Ciéncia e Tecnologia Goiano, 58 p.
Dissertacdo de Mestrado em Ensino de Ciéncias de Matematica.

BARALDI, M.M., 2017. Gluconato de clorexidina como primeira op¢do
de produto para higiene de mdos: revisdo sistemdtica de literatura.
Sdo Paulo: Universidade de Sdo Paulo, 158 p. Dissertagao de
Mestrado em Cuidados em Sadde.

BRASIL. AGENCIA NACIONAL DE VIGILANCIA SANITARIA - ANVISA,
2015 [viewed 15 January 2022]. Resolugdo da Diretoria Colegiada
RDC n® 7 de 10 de fevereiro de 2015 [online]. Diario Oficial da
Reptiblica Federativa do Brasil, Brasilia, 11 fev. Secdo 1. Available
from: https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2015/
rdc0007_10_02_2015.pdf

CLINICAL AND LABORATORY STANDARDS INSTITUTE - CLSI, 2018a
[viewed 15 January 2022]. Method for antifungal disk diffusion
susceptibility testing of yeasts [online]. 3rd ed. Wayne: CLSI.
Available from: https://clsi.org/media/2634/m44ed3_sample.
pdf

CLINICAL AND LABORATORY STANDARDS INSTITUTE - CLSI,
2018b [viewed 15 January 2022]. Performance standards for
antimicrobial disk susceptibility tests M02-A12 [online]. 13th
ed. Wayne: CLSI. Available from: https://clsi.org/standards/
products/microbiology/documents/m02/

COSTA, A.C,, LEITE, HW.S,, SANTOS, L.C., AMORIM, M.S., SILVA,
K.M.R. and ARAUJO, E.T.H., 2018. Efeitos antimicrobianos, in
vitro, de sabonetes liquidos contendo triclosan frente a cepas
de Escherichia coli e Staphylococcus aureus. Revista Prevengdo
de Infecgdo e Satide, vol. 4, pp. 1-10. http://dx.doi.org/10.26694/
repis.v4i0.7060.

Brazilian Journal of Biology, 2024, vol. 84, 263364


https://doi.org/10.26694/repis.v4i0.7060
https://doi.org/10.26694/repis.v4i0.7060

EUROPEAN COMMITTEE ON ANTIMICROBIAL SUSCEPTIBILITY
TESTING - EUCAST, 2018 [viewed 15 January 2022]. Teste de
sensibilidade aos antimicrobianos: método de disco-difusdo
BrCAST-EUCAST-versdo 9.0 do EUCAST [online]. Available
from: http://brcast.org.br/download/documentos/06%20-%20
Me%CC%81todo%20de%20Disco-Difusa%CC%830-BrCAST%20
24-6-2021.pdf

GAUER, D. and SILVA, G.K., 2017. Andlise qualitativa e quantitativa
da microbiota das maos dos funciondrios de um posto de satide.
Revista Brasileira de Andlises Clinicas, vol. 49, no. 2, pp. 206-212.

GOMES, D.B.C., GENTELUCI, G.L., CARVALHO, K.R., MEDEIROS,
L.M., ALMEIDA, V.C. and CASTRO, E.A.R., 2016. Acinetobacter
baumannii multirresistentes: emergéncia de resisténcia a
polimixina no Rio de Janeiro. Vigildncia Sanitdria em Debate,
vol. 4, no. 3, pp. 28-34.

LEITZKE, J.P., NIERRI, H.J. and MIRANDA, N., 2021. Efficiency of
commercial antiseptic soaps against pathogenic bacteria and
labels analysis. Research, Society and Development, vol. 10, no. 2,
p.e20310212241. http://dx.doi.org/10.33448/rsd-v10i2.12241.

LIMA, LK.O.P, PINTO, J.C.G., MISAEL, L.S., CASTRO, R.B., COELHO,
D.D., BENEVIDES, D.V.L. and SOUSA, E.R.M., 2019. Avaliacdo
da contaminacdo por Acinetobacter spp. em uma unidade de
terapia intensiva. Revista de Epidemiologia e Controle de Infecgdo,
vol. 9, no. 3, pp. 241-247.

LUKAC, PJ., BONOMO, R.A. and LOGAN, LK., 2015. Extended-
spectrum B-lactamase-producing Enterobacteriaceae in
children: old foe, emerging threat. Clinical Infectious Diseases,
vol. 60, no. 9, pp. 1389-1397. PMid:25595742.

OSTROSKY, E.A., MIZUMOTO, M.K., LIMA, M.E., KANEKO, T.M.,
NISHIKAWA, S.0. and FREITAS, B.R., 2008. Métodos para avaliagio
da atividade antimicrobiana e determinagdo da concentragao
minima inibitéria (CMI) de plantas medicinais. Revista Brasileira
de Farmacognosia, vol. 18, no. 2, pp. 301-307. http://dx.doi.
0rg/10.1590/S0102-695X2008000200026.

PEREIRA, M.A.S., 2016. Principios quimicos de manipulagdo:
perfumaria, limpeza e afins. Sdo Paulo: Sagitarius Editora, 177 p.

RAMA, B.P, PRAJNA, P.S., MENEZES, V.P. and SHETTY, P.,, 2011.
Antimicrobial activities of soap and detergents. Advances In
Bioresearch, vol. 2, no. 2, pp. 52-62.

Brazilian Journal of Biology, 2024, vol. 84, 263364

Activity of antimicrobial soaps

REYNOLDS, J., 2019 [viewed 20 May 2022]. Kirby-Bauer (antibiotic
sensitivity) [online]. Davis: UC Davis Library. Available from: http://
shs-manual.ucsc.edu/policy/kirby-bauer-antibiotic-sensitivity

SCHUTZ, C.P,, SCHAEFER, M.M. and FRANCA, A.J.V.B.D.V,, 2017.
Linha do tempo: a histéria da higiene e do embelezamento.
Univali, vol. 5, no. 2, pp. 1-21.

SILVA, A.C.N., VASCONCELOS JUNIOR, A.A., CUNHA, FA., CUNHA,
M.C.S.0.and MENEZES, E.A., 2016. Susceptibility testing of Candida
albicans by disk diffusion method: a comparison of the culture
media used. Revista Brasileira de Andlises Clinicas, vol. 48, no. 4,
pp.363-369. http://dx.doi.org/10.21877/2448-3877.201600209.

SILVA, E.S.S., VIEIRA, E.C., NEVES, G.A.A., BATISTA, P.C,, LIMA, W.A.S.B.
and PAULA, C.C., 2018. Controle microbiolégico de antissépticos
e antimicrobianos comercializados na farmacia UNIVAG frente as
bactérias gram-positivas e negativas. Semindrio Transdisciplinar
da Satide, vol. 3, pp. 25-29.

SOUZA, V., CARMO, R., PEREIRA, V.F., MENESES, E.C. and LUCIA,
LT, 2017. Sabonete vegetal: desenvolvimento, avaliagdo da
qualidade e aceitabilidade sensorial. InterfacEHS, vol. 12, no.
1, pp. 144-154.

TASSO, C.0., 2019. Efetividade clinica de sabonetes liquidos
desinfetantes no controle do biofilme presente em proteses
totais removiveis. Sao Paulo: Universidade Estadual Paulista,
92 p. Dissertagdo de Mestrado em Reabilitagio Oral, Area de
Concentragdo em Prétese.

TOIGO, L., VALDEZ, R.H., FALCONI, F.A. and MIZUTA, H.T.T., 2020.
Atividade antimicrobiana do alcool em gel. Brazilian Journal
of Development, vol. 6, no. 7, pp. 49558-49571. http://dx.doi.
org/10.34117/bjdv6n7-560.

VALVERDE, A.V.,, FRAGA, S.A.P.M., FERREIRA, ].A.B. and COSTA, J.A.,
2018. Produtos da agrobiodiversidade: uma andlise da qualidade
dos sabonetes liquidos de plantas medicinais produzidos por
agricultores familiares da zona oeste do Rio de Janeiro. Revista
Fitos, vol. 12, no. 1, pp. 54-67. http://dx.doi.org/10.5935/2446-
4775.20180006.

VELOZO0, V.0.,2018. A lavagdo de roupas evolui com a mulher: andlise
comparativa entre dois comerciais de sabdo em p6, anos 1950-
2016. Porto Alegre: Universidade Federal do Rio Grande do
Sul. Trabalho de Conclusdo de Curso em Comunicagdo Social.

717


https://doi.org/10.21877/2448-3877.201600209
https://doi.org/10.34117/bjdv6n7-560
https://doi.org/10.34117/bjdv6n7-560
https://doi.org/10.5935/2446-4775.20180006
https://doi.org/10.5935/2446-4775.20180006
https://doi.org/10.33448/rsd-v10i2.12241
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25595742&dopt=Abstract
https://doi.org/10.1590/S0102-695X2008000200026
https://doi.org/10.1590/S0102-695X2008000200026

BRAZILIAN “45, #

Sl ISSN 1519-6984 (Print)
JOURNAL OF ISSN 1678-4375 (Online)
BioLocy* :

ERRATUM

ERRATUM: Evaluation of antibacterial and antifungal activity
of antimicrobial soaps

In the article “Evaluation of antibacterial and antifungal activity of antimicrobial soaps”, https://doi.
org/10.1590/1519-6984.263364, published in Braz. ]. Biol., 2022 vol. 82, Sao Carlos 2022, Epub: e263364, in the section
of the Brazilian Journal of Biology, 2022, vol. 82

Where it reads:
Brazilian Journal of Biology, 2022, vol. 82, e263364

It should be read as:
Brazilian Journal of Biology, 2024, vol. 84, e263364

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
BY distribution, and reproduction in any medium, provided the original work is properly cited.

Brazilian Journal of Biology, 2024, vol. 84, e263364er | https://doi.org/10.1590/1519-6984.ER263364 11


https://creativecommons.org/licenses/by/4.0/

