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ABSTRACT: BACKGROUND: The emergence of multidrug resistant (MDR) microorganism infections
has generated considerable attention in the recent past. The primary goal of infection control
procedures is to prevent cross contamination between patients as well as between patients and
health care providers. This can be achieved by the safe disposal of body fluids and cultures having
such microorganisms from the hospital ward and laboratory.

This study aimed at comparing the efficacy of commercially available disinfectants on
microorganisms isolated from clinical samples. MATERIAL AND METHOD: Four commonly used
disinfectants namely Savlon, 70% Ethanol, Dettol and Lysol were tested for their Antibacterial and
Anti fungal effects against multidrug resistant bacteria and fungi isolated from clinical samples from
inpatients admitted to Sri Siddhartha Medical College Hospital, Tumkur. Multi- drug resistant (MDR)
microorganisms E. coli, S. aureus, K. pneumoniae, P. aeruginosa, C. albicans, A. niger and A flavus
isolated from clinical samples were used for testing the effectiveness of disinfectants. Agar Well-
diffusion method using Mueller Hinton Agar and Modified Muller Hinton agar was used to assess the
effectiveness of disinfectants. Phenol was considered to be the standard disinfectant to which other
disinfectants were compared. The zone of inhibition (ZOI) for each isolate was measured. These
were compared to the ZOI of Phenol (40mm). The results were statistically analyzed by descriptive
statistical methods. RESULTS: The ZOI against S. aureus and E. coli of Savlon was 33mm & 34mm
and for Dettol 38mm & 37mm, respectively. But for K. pneumoniae the ZOI was 29mm & 30mm and
for P. aeruginosa was 24mm and 30mm for Savlon and Dettol, respectively. The ZOI for 70% ethanol
ranged from 32mm to 34 mm on all the isolates. The ZOI for Lysol ranged from 22mm to 24mm on
isolates. CONCLUSION: The disinfectants -- Savlon and Dettol can be used as alternatives to phenol
and sodium hypochloride solution to manage liquid spills in small health care settings. And agar well
diffusion method can be used to assess the effectiveness of disinfectants, used in the hospitals to
have quality control on the disinfectants.
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INTRODUCTION: The emergence of Multi Drug Resistant (MDR) microorganism infections has
generated considerable attention in the recent past. Despite remarkable progress in our knowledge
of risk factors, prevention and control measures, the incidence of nosocomial infections has not
decreased, and many outbreaks have been caused by new multidrug-resistant pathogens.

Reduction in morbidity and mortality from these can be achieved by proper infection control
procedures, which can prevent cross contamination between patients as well as between patients
and health care providers (1, 2). This can be achieved by proper use of disinfectants and scientific
disposal of biomedical wastes from laboratories and hospitals. The effect of various disinfectants on
MDR isolates varies with type of disinfectant, dilutions used and the time of exposure to it as well as
type of bacterial isolates. The resistance of pathogens to disinfectant is an emerging problem and is
due to presence of integrons, super integrons and efflux mechanisms in the pathogens (4, 5, 6). In
literature review, not many studies have done to test the efficacies of disinfectants by agar well
diffusion method.

Hence the purpose of this study was, to evaluate the bactericidal and fungicidal efficacies of
four commercially available disinfectant solutions, which are commonly used in wound cleansing, in
clinics and house hold purpose, on different MDR isolates and fungi isolated from hospitalized
patients.

MATERIAL AND METHODS: This study was conducted at Sri Siddhartha Medical College, Tumkur,
Karnataka, India, during the period from September to October 2012, Department of Microbiology.
BACTERIAL ISOLATES: The microorganisms were isolated from clinical samples of patients
admitted in the wards. The isolates were identified by using standard protocols followed in the
Department of Microbiology. These isolates were resistant to = 1 agent in 2 3 antimicrobial
categories one or more classes of antibiotics

DISINFECTANTS USED IN THE STUDY: The undiluted concentrations of disinfectants used for the
study were — Savlon, Detto], Lysol and 70% ethanol

AGAR WELL DIFFUSION METHOD: The efficacy of four disinfectants were first tested on the ATCC
(American Type Culture Collection) strains of Escherichia coli 25922, Staphylococcus aureus 25923,
Klebsiella pneumoniae 700603 and Pseudomonas aeruginosa 27853. Later test organisms were
tested on same disinfectants. The turbidity of bacterial suspension was matched to the 0.5 Mc
Farland tube. Lawn culture on Muller Hinton Agar was made and 6 mm bore was dug with the help of
cork borer. 100 microlitre of disinfectants was dispensed in the dug well After 24 hours the zone of
inhibition (ZOI) was measured using ZOI measuring scale. Same methodology was done for Candida
albicans, Aspergillus niger and Aspergillus flavus, using Modified Mueller Hinton agar.

C. albicans (ATCC 90028) and A. flavus (ATCC 204304) are used as control strains for fungal isolate
in the study
5%Phenol was taken as standard disinfectant to which other disinfectants are compared and

normal saline was used as negative control. Test was done in triplicates to get mean value of ZOI (10 -
16).
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Statistical Analysis: Statistical analysis was performed after collecting the zone of inhibition
measurements. Data collected was entered in Microsoft excel 2007 and analyzed using descriptive
statistics.

RESULTS: The susceptibility testing of the four commonly used disinfectant formulations against the
test clinical isolates showed that most of the test clinical isolates had good susceptibility to some of
the disinfectant formulations. The Savlon was 80.95% and 82.5% effective on Escherichia coli and
Staphylococcus aureus in comparison with 5% Phenol The Dettol was 90.4% and 92.5% effective
against Escherichia coli and Staphylococcus aureus in comparison with 5% Phenol. 70% Ethanol was
80.95%, 80%, 87.80% and 91.66% effective on Escherichia coli, Staphylococcus aureus, Klebsiella
pneumoniae and Pseudomonas aeruginosa. Lysol was least effective with 66.66%, 67.5%, 56.00%
and 55.55% on MDR pathogens. All four disinfectants used in the study were 100% effective on
Candida albicans, Aspergillus niger and Aspergillus flavus. Savlon was more than 80 % effective
against Escherichia coli and Staphylococcus aureus isolates in comparison to Phenol 70% Ethanol
was effective against all tested MDR isolates with efficacy being more than 80% as compared to
Phenol Dettol was 90% effective against Escherichia coli, Staphylococcus aureus and Pseudomonas
aeruginosa in comparison to Phenol.

DISCUSSION: The application of the principles of disinfection and sterilization to effective infectious
waste (IW) management must be viewed carefully. The methods for achieving suitable disinfection
and sterilization for the on-site treatment of infectious wastes are very limited. The on-site treatment
has 3 potential advantages, (1) assurance that wastes are properly treated, (2) minimization of
potential risk to personnel as material moves through the waste stream, and (3) cost-effectiveness.

Chemical disinfection is appropriate for the inactivation of liquid wastes, such as cultures of
etiologic agents, associated biologicals, and human blood and blood products. It can also serve to
decontaminate fomites like metal cot, examination table and other metal articles coming in contact
with patient in a small clinic or office, laboratory where contaminated swabs, disposable culture
loops, etc, are placed in jars of disinfectant when steam sterilization or incineration are not
available(1). Following increased circulation of pathogens that are non-susceptible to several
disinfectants; numerous in-vitro tests have been developed to assess the effectiveness of various
disinfectants in specific clinical situations (3).

Some of these disinfectants have certain limitations. The disinfectants like Sodium
hypochlorite and phenol has pitting property on metal surfaces and steel equipments, damage
painted surfaces and cause holes in the clothing.

Alabi OS (2012) studied the effectiveness of disinfectants - Dettol, Izal and Jik against
multidrug resistant P. aeruginosa, S. aureus, Klebsiella species and Proteus species. The agar well
diffusion method was adapted to assess the efficacies of the disinfectants. The study concluded that
jik (2.5% & 5% Sodium hypochlorite) disinfectant was effective in the dilutions prescribed by the
manufacturer (2).

Charles A(2011) used agar well diffusion method to test the efficacy of extract of Alseodaphne
semecarpifolia nees on anaerobic bacteria, aerobic bacteria like E. coli, S. aureus, Ps. mutans, P.
mirabilis, S. enterititidis, K. pneumoniae, Enterobacter species, B. subtilis, fungi like A. niger, A.
flavus, A. nidulans, Penicillium species and Mucor species(6,16).

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 18/ May 6, 2013 Page-3057



ORIGINAL ARTICLE

Nogbulie NJ et al (2008) compared the efficacies of disinfectants like Lysol, Dettol, Purit, Roberts
and Wexcide in 1:100 dilutions against Streptococcus specie, Staphylococcus species, E. coli,
Pseudomonas species and Bacillus species. They reported that the Pseudomonas species was
susceptible to Lysol. Streptococcus species, E.coli and Proteus species was 80% susceptible to all the
disinfectants used. Bacillus species was only 20% susceptible to all the disinfectants. Hence we
concluded that selection of a disinfectant or antiseptics should be based on circumstances and should
be active against gram positive as well as gram negative bacteria.

The undiluted concentration of Dettol and Savlon does not have any side effects. Hence can be
used to disinfect wounds, culture plates and any spills containing the MDR bacteria.

In our study, Dettol was 90% effective against Escherichia coli, Staphylococcus aureus and
Pseudomonas aeruginosa and Savlon was 80.95% and 82.5% effective on Escherichia coli and
Staphylococcus aureus in comparison with 5% Phenol

In conclusion, our study shows, the undiluted concentration of Savlon and Dettol can be used
in the small laboratories, clinics and other health care providing centers for management of
infectious liquid spills, infectious samples of patients and cultures from laboratories having MDR
bacteria. The Agar well diffusion method can be used to have quality control on the regularly used
disinfectants in the hospitals and laboratories, as the standard methods of tests for disinfectants are
time consuming and laborious process. . The Agar well diffusion method is cheap and easy to do in
any laboratory. Also many dilutions of disinfectant in question can be done in single agar plate.

LIMITATION OF THE STUDY: 1.We did not compare the four disinfectants with 5% Sodium
hypochlorite solutions. 2. There is no standard reference method for this well diffusion method
RECOMMENDATION: 1.More studies have to be conducted on other microorganisms. 2. Agar well
diffusion method has to be standardized at the site where the test is being conducted.
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TABLE 1: Efficacy of Savlon on MDR isolates in percentages

Name of MDR isolates Z0I of Disinfectants in mm %
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Savlon Phenol
Escherichia coli 34mm 42mm 80.95
Staphylococcus aureus 33mm 40mm 82.5
Klebsiella pneumoniae 29mm 41mm 70.73
Pseudomonas aeruginosa | 24mm 36mm 66.66

TABLE 2: Efficacy of 70% Ethanol on MDR isolates in percentages

Name of MDR isolates Z0I of Disinfectants in mm %
70% Ethanol Phenol

Escherichia coli 34mm 42mm 80.95

Staphylococcus aureus 32mm 40mm 80

Klebsiella pneumoniae 36mm 41mm 87.80

Pseudomonas aeruginosa | 33mm 36mm 91.66

Table: 3 Efficacy of Dettol on MDR isolates in percentages

Name of MDR isolates Z0I of Disinfectants in mm %
Dettol Phenol

Escherichia coli 38mm 42mm 90.4

Staphylococcus aureus 37mm 40mm 92.5

Klebsiella pneumoniae 30mm 41mm 73.17

Pseudomonas aeruginosa | 36mm 36mm 100

TABLE 4: Efficacy of Lysol on MDR isolates in percentages

Name of MDR isolates Z0I of Disinfectants in mm %
Lysol Phenol
Escherichia coli 28mm 42mm 66.66
Staphylococcus aureus 27mm 40mm 67.5
Klebsiella pneumoniae 23mm 41mm 56.09
Pseudomonas aeruginosa 20mm 36mm 55.55

TABLE 5: Comparative Effectiveness of various disinfectants with phenol on multidrug
resistant bacteria
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MDR isolates Z0I of Disinfectants in mm

Savion | Lysol | 70% Ethanol | Dettol | Phenol
Escherichia coli 34mm | 28mm | 34mm 38mm | 42mm
Staphylococcus aureus | 33mm | 27mm | 32mm 37mm | 40mm
Klebsiella pneumoniae | 29mm | 23mm | 36mm 30mm | 41mm
Ps.aeruginosa 24mm | 20mm | 33mm 36mm | 36mm

FIG 1: Comparative Effectiveness of various disinfectants with phenol on multidrug resistant bacteria
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