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ABSTRACT 

The purpose of this study was to determine and compare the antimicrobial effectiveness of garlic 

extract (Allium sativum) by the Agar method on Staphyloccoccus aureus and Escherichia coli. 

Materials and Methods: The bacterias used were Staphylococcus aureus and Escherichia coli, 

which were previously purified and identified, then the bacterial population was standardized to 

tube No. 1 of the Mcfarland nephelometer. We made preparations of the extract of garlic and 

sodium hypochlorite using sterile 0.9% saline solution, chlorhexidine was used at 0.12% and 

sterile saline was used as a negative control. Afterwards, both bacterias were seeded in Petri 

dishes and the sensidiscs were impregnated with 15 ul (microliters) of each of the substances to 

be studied using the BRAND Transferpette® plunger pipette and were placed in a spaced form 

inside the Petri dish. Were incubated at 37ºC for 24 hrs and the growth inhibition were observed 

and reported in mm. Results: A similar effect was observed for S. aureus between 5.40% sodium 

hypochlorite and 100% garlic with a mean of 34 mm and 38 mm inhibition halo, while Sodium 

Hypochlorite 2.7 %, Chlorhexidine at 0.12% and garlic at 50% obtained means of 20 mm 

respectively. However for E.coli, the garlic in both concentrations as 100% as 50% got it mean 

higher than Sodium Hypochlorite same as Chlorhexidine. Conclusions: In Saureus, the most 

effective bactericie substance was sodium hypochlorite at 5.40% followed by 100% garlic over 

the others, while 100% garlic predominated in E.coli. 
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INTRODUCTION  

There are numerous effective chemical agents that help control the amount of bacteria present in 

the mouth, which act under different mechanisms of action, inhibiting microbial proliferation, of 

which the most used in Dentistry are undoubtedly Chlorhexidine and Hypochlorite Sodium (1). 

Currently, an attempt is being made to explore other alternatives such as the use of herbal and 

ethnobotanical medicine, to solve some ailments, although alternative treatments do not try to 

replace existing drugs, but rather try to optimize the antimicrobial effect, that is, using both 

allopathy and alternative medicine together. A substance to consider highly studied in the 

pharmaceutical field is garlic extract (Allium sativum) for its healing, antimicrobial and 

antioxidant properties (2). There is research that shows the effectiveness of garlic in all its 

properties described above, thanks to its main active component, which is allicin, which is 

obtained during the process of breaking or crushing garlic. Allicin is the conversion of alliin 

when it is catalysed by the enzyme alliinase (3).  The present study seeks to deepen the 

importance of herbal medicine as an antimicrobial alternative to optimize allopathic treatment, 

using garlic extract and thus evaluate its efficacy by comparing it with chemical agents used in 

Dentistry such as Chlorhexidine and Sodium Hypochlorite. 

MATERIALS AND METHODS 

The bacteria used were Staphylococcus aureus and Escherichia coli, which were previously 

purified and identified, but to corroborate this, a Gram stain was performed, observing Gram-

positive cocci for Staphylococcus aureus and Gram-negative bacilli for Escherichia. 

 

Fig. 1: Escherichia coli viewed under the microscope at 100x with oil immersion. 
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Fig. 2: Staphylococcus aureus viewed under the microscope at 100x with oil immersion. 

Each bacterium was standardized to the concentration of tube number 1 of the Mcfarland 

nephelometer, which was prepared using a sterile 16 x150 tube with a black screw cap which 

contained 5 ml of sterile 0.9% saline solution. With the sterile bacteriological loop, the bacteria 

were taken from each corresponding culture, that is, Escherichia coli and Staphylococcus 

aureus, and they were introduced into each tube, mixing with the help of the Vortex; once 

prepared, the bacteria were seeded with sterile swabs in sterile Petri dishes containing Mueller 

Hinton Agar, all within the perimeter of sterility provided by the Fisher lighter. Dilutions were 

made in 10x75 PYREX® test tubes using saline to obtain concentrations of both 50% garlic and 

2.7% for Sodium Hypochlorite, mixing 500 microliters of saline solution and 500 microliters of 

garlic extract and also Sodium Hypochlorite; the concentrations used for this study were 100 and 

50% of the garlic extract, 5.40% and 2.7% of the Sodium Hypochlorite and direct Chlorhexidine 

at 0.12% sterile saline was used as a negative control. 

 

Fig. 3: 50% dilutions of garlic extract (Allium sativum) and Sodium  

Hypochlorite with 0.9% CS PiSA® saline solution. 
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The previously cut and sterilized sensidiscs were loaded with the help of the BRAND 

Transferpette plunger pipette with 15 microliters for both the 100% garlic concentration, 5.40% 

Sodium Hypochlorite and 0.12% direct Chlorhexidine, as well as for the 50% concentrations. 

garlic and 2.7% Sodium Hypochlorite were subsequently placed strategically with the help of 

sterile straight forceps, leaving enough space for the formation of the inhibition halo in the Petri 

dishes; once placed, the Petri dishes were closed, labeled and incubated for 24 hours at 37ºC. 

 

Fig. 4: Loading the different concentrations to the sensidiscs. 

Subsequently, they were removed from the incubator to observe and measure the inhibition halo 

that was formed, the measurement of the halo was carried out with the help of a metal millimeter 

ruler. 

 

Fig. 5: Measurement of the inhibition halos of the antimicrobial agents used. 

RESULTS 

The study consisted of 30 samples, which were segmented into 6 groups. The Control Group 

(Saline Solution) was compared with the 5.40% Hypochlorite, 2.7% Hypochlorite, 0.12% 

Chlorhexidine Di gluconate, 50% Garlic and 100% Garlic, this in order to determine their 



International Journal of Engineering Technology and Scientific Innovation  

ISSN: 2456-1851 

Volume: 07, Issue: 03 "May-June 2022" 

 

www.ijetsi.org Copyright © IJETSI 2022, All rights reserved Page 78 

 

antimicrobial effectiveness. Gram (+) bacteria When measuring the inhibition halos of Gram + 

bacteria to evaluate the antimicrobial effect in the six study groups, a statistically significant 

difference (p <0.05) was observed, where the inhibition values of the Saline, Hypochlorite 2.7 

group % and Garlic at 50% remained constant with 0.00 ± 0.00mm, 20.00 ± 0.00mm and 20.00 ± 

0.00mm, respectively, while Hypochlorite at 5.40% reported an average of 38 ± 2.74mm, Di 

Chlorhexidine Gluconate of 20.20 ± 0.45 and 100% Garlic of 34.00 ± 4.18mm. (Table 1). 

Table 1: Descriptive of antimicrobial effectiveness in Gram + bacteria. 

 

Gram bacteria (-)   

On the other hand, in the same way, Gram (-) bacteria were analyzed after the application of 

saline solution, 5.40% hypochlorite, 2.7% hypochlorite, Di Chlorhexidine gluconate 0.12%, 

Garlic 100% and Garlic 50%, observing a significant difference in the six study groups regarding 

their antimicrobial effectiveness (p <0.05). (Table 2). 

Table 2: Descriptive of antimicrobial effectiveness in Gram (-) bacteria. 
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Therefore, when carrying out multiple post hoc comparisons, it was detected that the control 

group presented a significant difference between the experimental groups in both Gram (+) and 

Gram (-) bacteria (p <0.05). (Table 3) 

Table 3: Multiple comparison in Gram + and Gram- bacteria. 

 

Finally, Graph 1 shows the general comparison of the six study groups regarding their 

antimicrobial effectiveness in both Gram (+) and Gram (-) bacteria, observing that in In the case 

of Gram (+), it was 5.40% Hypochlorite who reported the highest effectiveness, followed by 

100% garlic, while 100% Garlic was the most effective in Gram (-) bacteria. 

 

Graph 1: General comparison of the antimicrobial effectiveness of the study groups. 



International Journal of Engineering Technology and Scientific Innovation  

ISSN: 2456-1851 

Volume: 07, Issue: 03 "May-June 2022" 

 

www.ijetsi.org Copyright © IJETSI 2022, All rights reserved Page 80 

 

DISCUSSION 

In our study, we used the Staphylococcus aureus bacteria, finding a very similar effect between 

5.40% Sodium Hypochlorite and 100% garlic, while 2.7% Sodium Hypochlorite, 0.12% direct 

Chlorhexidine and garlic at 50% they had a mean of 20 mm, thus achieving a statistical 

significance of (p <0.05). (Table 1). Reviewing the literature, we find that it has been 

demonstrated by different authors (4,5) that Staphyloccocus aureus cultures are sensitive to the 

antimicrobial action of garlic extract. Regarding the Gram-negative bacteria Escherichia coli, 

both 100% and 50% garlic obtained a higher average than Sodium Hypochlorite at 5.40% and 

2.7% respectively, as well as Chlorhexidine at 0.12%, yielding a statistical significance de (p 

<0.05) (Table 2). 

Our data on Escherichia coli coincide that the garlic suspensions (Allium sativum) that they had 

prepared presented an inhibitory effect on this bacterium (6,7). On the other hand, it has already 

been cited (8,9) who in their research demonstrated that the antimicrobial spectrum of 

Chlorhexidine is very broad for both Gram positive and Gram-negative bacteria. Sodium 

Hypochlorite has been used for decades as an antiseptic and disinfectant. In our study we verified 

its bactericidal effectiveness on bacteria such as S. aureus and E. coli, as the results demonstrated 

this. 

For this reason, we agree with Anderson (10) who corroborated the effectiveness of Sodium 

Hypochlorite by demonstrating that the chlorinated compounds were bactericidal for Escherichia 

coli and Salmonella typhimurium. Furthermore, isolated Gram-positive bacteria, including 

Staphylococcus cohnni, Staphylococccusaureus and Staphylococcus haemolyticus and verified 

the effectiveness of Sodium Hypochlorite when using it as a bactericidal agent on these bacteria. 

It is important to remember that Staphylococcus aureus is capable of producing oral infections 

including angular cheilitis, endodontic infections, mumps and more frequently a form of oral 

mucositis in older people. in immunosuppressed patients and with bone marrow transplantation 

(11,12).  

On the other hand, Thuler (13) have shown a marked increase in the virulence of oxacillin 

resistant Staphyloccocus aureus among cancer patients. Finally, it is convenient to point out to 

the strains of Staphylococcus aureus associated to the community which are resistant to 

methicillin (CA-MRSA), since it has been demonstrated by Vandenesch (14) their wide 

dissemination in severe diseases generally correlates with strains presenting Panton-Valentine 

leukocidin (PVL). Such toxin is strongly associated with necrotizing pneumonia and skin and 

soft tissue infections; the ability to cause necrosis has been linked to the lysis of neutrophils, 

which are the primary target of Panton-Valentine leukocidin (PVL). 
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As for Escherichia Coli, contamination by this bacterium has been found, a consequence of the 

prolonged stagnation of the water due to the periods of inactivity of the clinics during the 

holidays, which contributes greatly to the increase in contamination by total coliform bacteria 

and fecal coliforms, among which Escherichia coli is mainly found.  

In this regard Cazar (15) reported in their research a colonization of the maxillary sinus by 

Escherichia coli which can easily cause infections and put the patient's health at risk, since it 

comes into direct contact with the water used by the clinician, representing sinusitis of dental 

origin in 10 to 25% of cases. As dental sources of infection to the maxillary sinus, periapical 

abscesses, periodontal lesions, teeth or dental materials present in the maxillary sinus have been 

considered, the most common accidents also occur in the endodontic area due to root 

perforations, instrument fractures and extrusion of gutta-percha cones towards the maxillary 

sinus. Similarly, Montes (16) reported in their study the presence of this bacterium in dental root 

canals. 

It should be mentioned that garlic has bactericidal and virucidal capacity and, given the severity 

of the infection by the coronavirus disease 2019 (COVID-19), the manifestations vary from an 

asymptomatic disease to a severe acute respiratory infection. Fever, dry cough, dyspnea, 

myalgia, fatigue, loss of appetite, olfactory and taste dysfunctions are the most prevalent general 

symptoms. Decreased immune system cells, such as suppressed regulatory T cells, cytotoxic and 

helper T cells, natural killer cells, monocytes / macrophages, and increased cytokines 

proinflammatory are the characteristic features. Compounds derived from Allium sativum 

(garlic) have the potential to decrease the expression of pro-inflammatory cytokines and reverse 

immunological abnormalities to more acceptable levels. Allium sativum is suggested as a 

beneficial preventive measure before becoming infected with the SARS - CoV - 2 virus. Most 

current antiviral drugs have some limitations including toxic side effects, drug resistance, and 

poor bioavailability thus, the discovery of new antiviral drugs could play a critical role in a 

pandemic response, as is the case in the current COVID-19 pandemic. Taking into account the 

resistance of bacteria and viruses today, we undertook the task of investigating alternatives to 

Ethnobotany that help us fight pathogens that are harmful to the human body such as viruses and 

bacteria, but without trying to replace them. Existing drugs used in medical practice but trying to 

optimize and contribute to a better antimicrobial and virucidal effect; It is for this reason that we 

used garlic as a probable antimicrobial and virucidal finding as a final result that it was more 

efficient on Gram Negative bacteria, while Sodium Hypochlorite at 5.40% was more effective on 

Gram positive bacteria and it is for this reason that We conclude that garlic (Allium sativum) is 

also targeting the microbial cell wall. 
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CONCLUSIONS 

The mean antimicrobial effect of garlic at 100% and 50% was 34 and 20 mm respectively in 

Staphylococcus aureus. The mean antimicrobial effect of 0.12% Chlorhexhydine was 20.20 mm 

in Staphylocococcus aureus. The mean antimicrobial effect of 5.40% and 2.7% Sodium 

Hypochlorite in Staphylococcus aureus was 38 mm and 20 mm, respectively. The mean 

antimicrobial effect of garlic at 100% and 50% was 24.40 and 20.20 mm respectively in 

Escherichia coli. The mean antimicrobial effect of 0.12% Chlorhexhydine was 13.80 mm in 

Escherichia coli. The mean antimicrobial effect of 5.40% and 2.7% Sodium Hypochlorite in 

Escherichia coli was 21.20 mm and 15.80 mm respectively. It was determined that the 

antimicrobial effect of 5.40% Sodium Hypochlorite was greater followed by 100% garlic extract 

over the other groups in Staphylococcus aureus, as for Escherichia coli it was determined that 

100% garlic had a greater antimicrobial effect on the other groups, followed by Sodium 

Hypochlorite at 5.40%. 
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