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ABSTRACT: Chemical disinfectants are commonly used in households, working places, educational centers 
etc. However, the fast growing microorganisms develop resistance to chemical compounds used in 
preparations of disinfectants. It is therefore important to choose a suitable and effective disinfectant that 
prevents bacterial infections in a fast and an efficient way. In this study, an attempt was made to estimate 
the effectiveness of commercially available chemical disinfectants on the clinical isolates of some 
autochthonous microorganisms.  The antimicrobial activity of five disinfectants Shyld, Hexigel, Hexidine, 
Hexiprep and Surgiscrub obtained from ICPA Health Products, Ankleshwar was tested against Escherichia 
coli, Staphylococcus aureus, Pseudomonas aeruginosa, Salmonella abony and Bacillus subtilis by three 
methods including, well diffusion method, determination of Minimum Inhibitory Concentration(MIC) and 
determination of Minimum Bactericidal Concentration(MBC). Study revealed that the most effective 
disinfectant was Surgiscrub solution against all bacteria. 
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INTRODUCTION 
Disinfectants are chemical or physical agents applied to inanimate objects to destroy or irreversibly 

inactivate disease causing microorganisms, but not necessarily their spores (Queiroz, D. 2004). Humans are 
constantly exposed to microorganisms (e.g., bacteria, fungi, algae, viruses) and microbial entities (e.g., 
prions). In particular, disinfectants are an essential part of infection control practices (Donnell, G. and 
Russell, A. 1999). The surfaces of medical tools, apparatus, and hospital areas should be disinfected by 
suitable disinfecting agents (Ghotaslou, R. and Bahrami, N. 2012). Environmental surfaces, especially those 
in kitchens and bathrooms, frequently have been found to be contaminated with potential pathogens, 
including enteric gram-negative Bacilli.  

An ideal disinfectant should have a broad spectrum of antimicrobial activity and should be nontoxic 
and non-irritating (LaktiCovf et al., 2005). In consequence, the purpose of testing disinfectant is to set up 
whether microorganisms are killed by the disinfectant at a minimum concentration (Ghotaslou, R. and 
Bahrami, N. 2012). Disinfectants are usually complex formulations of active molecules, sometimes also 
containing co-solvents, chelating agents, acidic or alkaline agents, or surface-active or anti-corrosive 
products (Maris, P. 1995). 

 The present study aimed to detect a possible inhibitory effect of the different disinfectants namely 
Shyld, Hexigel, Hexidine, Hexiprep and Surgiscrub obtained from ICPA Health Products, Ankleshwar, on the 
growth of autochthonous microorganisms Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, 
Salmonella abony and Bacillus subtilis. The inhibitory effects were checked by three methods: well diffusion 
method, determination of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC). 

 

MATERIALS AND METHODS 
1) Bacterial species used:  
The following five clinical isolates of each bacterium were used: Escherichia coli, Staphylococcus 

aureus, Pseudomonas aeruginosa, Salmonella abony and Bacillus subtilis.  
2) Disinfectants used:  
The antibacterial efficacy of five disinfectants namely, Shyld, Hexigel, Hexidine, Hexiprep and 

Surgiscrub obtained from ICPA Health Products Company, Ankleshwar was tested. Table I indicates the 
general recommended applications of the disinfectants used in the study. 
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Table 1: General applications of disinfectants used in the study 

No. Disinfectants Applications 

1. 
Shyld 
(Sanitizer) 

-  Skin cleanser 
-  Cleaning of wounds 
-  Abrasions 
-  Minor cuts 

2. 
Surgiscrub  
(Hand Scrub) 

- For rapid Skin disinfection Prior to surgery. 

3. 
Hexiprep 
(Skin Prepping Solution) 

-  Presurgical preparation  

-  Asepsis Solution for Skin disinfections 

-  For Colour demarcation of the area of incision 

4. 
Hexigel 
(Antiseptic Mouth Gel) 

-  Gingivitis  
-  Oral Candidiasis 
-   Aphthous 
-   Other Oral ulcers 

5. 
Hexidine 
(Antiseptic Mouthwash) 

-  Prevention of Plaque in absence of brushing 

-  Prevention & treatment of oral Candidiasis 

-  Treatment of mouth & throat infections 

- Controlling secondary bacterial infection for aphthous ulcers 
 

3) Well diffusion method 
The well diffusion method was employed to determine the antimicrobial activities of the tested 

disinfectants Shyld, Hexigel, Hexidine, Hexiprep and Surgiscrub. The concentration of each disinfectant was 
0. 2% fixed. About 9.5 grams of Muller Hinton Agar powder was weighed and dissolved into a conical flask 
(500 ml) containing 250 ml of distilled water. The solution was then sterilized in an autoclave (121°C, 15 
minutes, 15 lb/sq inch). The sterile agar was allowed to cool then test organisms were inoculated in sterile 
MH media. This inoculated sterile MH Media was poured into different sterile petri dishes. The petri dishes 
were rocked gently to allow uniform distribution of the inoculums. The petri dishes were then left for 45 
minutes on the laboratory bench to solidify. Wells of 9 mm in diameter, 4 mm deep and about 2 cm apart 
were punched in the MH agar with a sterile cork-borer. A 0.2% solution of each disinfectant (100 µL) was 
dropped into each well to fill it to fullness. The setups were allowed to stabilize for 3 hours before being 
incubated at 37 0C for 24 hours. Appearance of clear zones around the well was observed next day (Prescot, 
L. 2002). 

4) Minimum Inhibitory Concentration (MIC) 
Dilution susceptibility test was used to determine MIC values. This method was used to check the 

minimum concentration of disinfectant at which growth of organisms is inhibited. In this method, for each 
tested disinfectant, rows of 13 sterile plugged tubes were arranged in the rack. Using a sterile pipette, 9 ml 
of sterile Mueller-Hinton broth (MH Broth) was added in each tube. The test agents (0.2% disinfectants) 
were added in first tubes of each set and mixed thoroughly. From the first tubes of each set, 1 ml of MH 
broth was then transferred to second tubes of respective sets and serial dilutions were made up to 10 
numbered tubes of all sets. From all tubes numbered 10, 1 ml of broth was discarded. In all tubes except 
tube no. 12 & 13 of each sets, 0.1 ml of respective test organisms were added.  In tube no. 12 of each set, 1 ml 
test disinfectant was added. Tube no. 13 was considered as a blank tube for respective set. All tubes were 
incubated at 37 0C for 24 hours. The lowest concentration of the disinfectant resulting in no growth after 24 
hours of incubation was considered as the MIC (Prescot, L. 2002). 

5) Minimum Bactericidal Concentration (MBC) 
The Minimal Bactericidal Concentration (MBC) is the lowest drug concentration that kills the 

pathogen. In this method tubes showing no growth in MIC were sub-cultured into fresh medium lacking 
disinfectant (Test agent). All such tubes were incubated at 37 0C for 24 hours. The MBC was considered from 
the lowest concentration of the antibacterial agent that killed the microorganisms. The lowest disinfectant 
concentrations from which the microorganisms did not recover and grew when transferred to fresh medium 
were the MBC for those respective disinfectants (Prescot, L. 2002).   
 



[ VOLUME 6  I  ISSUE 2  I APRIL– JUNE 2019]                                                     E ISSN 2348 –1269, PRINT ISSN 2349-5138 

  1000𝗑        IJRAR- International Journal of Research and Analytical Reviews                                          Research Paper 

RESULTS AND DISCUSSION 
Measurement of Zone of Inhibition (Well Diffusion Method) 

Each plate was examined after incubation at 37 0C for 24 hours. The diameter of zone of inhibition 
was measured with a ruler, which was placed on the back of inverted petri dish that was illuminated with 
reflected light, located few inches above a black and non-reflecting background. The zone margin was the 
area where no obvious growth was visible. Figure I indicate representative images of selected organisms 
exposed to selected disinfectants. The inhibition zone was measured in millimeters (Table II).  

 
Figure I: Representative images showing zone of inhibition  

 

The use of antiseptic and disinfectant components is regarded as an essential strategy for fighting 
with microorganisms, and is an essential part of infection control practices (Ghotaslou, R. and Bahrami, N. 
2012). The results of the present study indicated that as compared to the standard (Chlorhexidine 
gluconate), Hexigel had better antibacterial action at 0.2% concentration against E. coli and P. aeruginosa. 
Similarly, Surgiscrub proved to have better antibacterial action at 0.2% concentration against S. aureus, 
while, Shyld proved to have better antibacterial action at 0.2% concentration against B. subtilis and 
Hexaprep had better antimicrobial action at 0.2% concentration against Salmonella abony. The study 
revealed that the most effective disinfectant was Surgiscrub solution against all tested microorganisms. 

Table II 
Zone Diameter, MIC and MBC observed after exposure of organisms to different disinfectants  

(Dark boxes indicates maximum inhibition) 
 

ORGANISMS PARAMETERS DIEINFECTANTS (0.2% Conc.) 

Chlorhexidine  
 gluconate 

Shyld Hexigel Hexidine Hexiprep Surgiscub 

E.  
coli 

Zone of 
Inhibition(mm) 

13 13 13 12 12 10 

MIC(mg/10ml) 0.02 0.02 0.002 0.02 0.02 0.02 

MBC(mg/10ml) 0.02 0.02 0.002 0.02 0.02 0.02 

S.  
aureus 

Zone of 
Inhibition(mm) 

13 12 12 12 11 10 

MIC(mg/10ml) 0.0002 0.0002 0.002 0.0002 0.002 0.00002 

MBC(mg/10ml) 0.0002 0.0002 0.002 0.0002 0.002 0.00002 

P. aeruginosa Zone of 
Inhibition(mm) 

11 11 11 10 10 06 

MIC(mg/10ml) 0.002 0.002 0.0002 0.002 0.0002 0.02 

MBC(mg/10ml) 0.002 0.002 0.0002 0.002 0.0002 0.02 

S. abony Zone of 
Inhibition(mm) 

14 13 13 13 14 11 

MIC(mg/10ml) 0.02 0.02 0.02 0.02 0.02 0.02 

MBC 0.02 0.02 0.02 0.02 0.02 0.02 
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B. subtilis Zone of 
Inhibition(mm) 

12 10 11 13 12 07 

MIC(mg/10ml) 0.002 0.002 0.02 0.02 0.02 0.02 

MBC(mg/10ml) 0.002 0.002 0.02 0.02 0.02 0.02 
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