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 Implication for health policy/practice/research/medical education:
Garlic is an edible plant that is consumed by humans. Chewing garlic bulbs kills all pathogenic bacteria in the mouth. 

been reported but these are mainly cosmetic problems. 
Extrinsic dental staining and taste disturbance are vari-
ably the two main side effects of mouth rinse usage, 
which limit its acceptability to users and the long-term 
use of this antiseptic in preventive dentistry (2). A large 
number of bacterial species have become resistant to an-
tibacterial drugs (3-8). This means that there is a need to 
develoP alternative strategies. Garlic is known to act as 
an antibiotic, and no resistance to it has been reported 
(9). Garlic can be administered in the form of capsules 

1. Background
Chlorhexidine to date has proven to be the most effec-

tive anti-plaque agent, and a range of commercial prod-
ucts are available to the public (1). Minor side effects have 

Background: Mouthwash is used to complete the process of mechanical plaque removal. 
Chlorhexidine is the most common ingredient in mouthwash so we can use it as a gold 
standard to compare the effects of new products. Garlic is a strong antimicrobial agent and 
acts as an inhibitor on both Gram-positive and Gram-negative bacteria. 
Objectives: The present study was conducted to compare the effect that garlic juice and 
Chlorhexidine mouthwash has on oral pathogens. 
Materials and Methods: Fresh garlic bulbs were used to extract the antibacterial juice. The 
yellow juice was separated from the pulp with Whatman filter paper. After filtration the liq-
uid was freeze dried and stored at 4°C until required. The bacteria that were tested were: 
Streptococcus mutans, S. sanguis, S. salivarius and Lactobacillus casei. After cultivation of the 
bacteria, the Minimal Inhibitory Concentration (MIC) of the garlic juice and Chlorhexidine 
were measured using the E-test method, then the Minimal Bactericidal Concentration (MBC) 
of the Chlorhexidine and garlic juice were measured by tube test. 
Results: The lowest MIC of garlic juice was for S. mutans 0.25 µg/mL and the highest was for L. 
casei 2. 5 µg/mL. The MIC of Chlorhexidine for these two bacteria was 0.62 μg/mL and 5 μg/mL 
respectively. The MBC of Chlorhexidine and garlic for S. mutans had the lowest concentration 
compared with the other tested bacteria. The MBC of Chlorhexidine and garlic for S. mutans 
was 0.35 μg/mL and 0.3 µg/mL respectively. The highest MBC of Chlorhexidine was for S. sali-
varius 10 µg/mL. The MBC of garlic for S. sanguis was similar at 10. 4 µg/mL. 
Conclusions: The efficacy of garlic juice was higher than Chlorhexidine against target bacte-
ria and could be used as an effective mouthwash, but its side effects need to be investigated. 
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and powders, as dietary supplements, and thus differs 
from conventional foods or food ingredients. Louis Pas-
teur was the first to describe the antibacterial effects of 
onion and garlic juices. Allium vegetables, particularly 
garlic (Allium sativum) exhibits a wide range of antibiotic 
activity against both gram-positive and gram-negative 
bacteria (10). From the published research articles it is 
clear that raw garlic juice is effective not only against 
many common pathogenic bacteria (11) but also against 
the strains that have become resistant to antibiotics 
(12) and even the toxic metabolites of some pathogenic 
bacteria can be inactivated by garlic (13). The common 
mouthwash Chlorhexidine is a chemical mouthwash 
and has side effects such as tooth discoloration, chang-
ing oral taste and desquamation of oral mucosa. 

2. Objectives
This study was designed to compare the effects of garlic 

juice with Chlorhexidine on oral pathogens. The antimi-
crobial effect of garlic was discovered hundreds of years 
ago however this is the first time that garlic has been in-
troduced as a mouthwash. 

3. Materials and Methods
Preparation of the garlic juice: To study the antimicrobial 

activity of garlic (Allium sativum) in comparison with that 
of Chlorhexidine (Shahr Daro Company - Iran) against oral 
bacterial pathogens, 200 gm of fresh garlic was thoroughly 
washed with tap water and then with sterile distilled water. 
The juice of the garlic was obtained by crushing the bulbs 
and filtering with Whatman filter paper number 1. Minimal 
Inhibitory Concentration (MIC) and Minimal Bactericidal 
Concentrations (MBC) of garlic juice and Chlorhexidine 
were determined against target organisms by an E-test and 
a broth dilution susceptibility test. Determination of MIC 
was by E-test. Microbial suspensions of freshly grown cul-
tures were prepared in sterile saline. The plates of Mueller 
Hinton Agar, Hi Media (MHA) were inoculated by dipping 
a sterile cotton swab into the cell suspension and wiping it 
across the surface of the agar in three directions. Eight ster-
ile discs (diameter 6 mm) were kept on the agar surface in 
a line. The garlic juice was serially diluted in water and10 μL 
of each dilution was used separately to inoculate the disc. 
The plate was incubated for 18 hours at 37º C. The MIC values 
were read for the antimicrobial concentrations at the point 
where dense colonial growth intersected on the disc. The 
test was performed in quadruplicate for each culture. 

Determination of MIC and MBC by broth dilution sus-
ceptibility test: In this test the garlic juice was diluted 
twice in serial tubes and the bacterial suspension was 
added to the tubes at the same values. The turbidity 
of the tubes was checked after 24 hours in order to de-
termine the MIC of the juice. The clear tubes were also 
sub-cultured on agar media (MHA) for determination of 
their MBC (14). Microorganisms and their maintenance: 
The target bacteria which were used in this study were 

Streptococcus mutans (PTCC1683), S. salivarius (PTCC1448), 
S. sanguis (PTCC1449), and Lactobacillus casei (PTCC1608), 
these were obtained from the collection center of fungi 
and bacteria, Tehran, Iran. All bacteria were stored in 
trypticase soy broth containing 25% (v/v) glycerol (Mer-
ck) and refreshed on MHA media before use. 

4. Results
The results of this study showed that the growth of all test-

ed microorganisms was stopped by the garlic juice; it also 
had bactericidal effects on all the target bacteria. The low-
est level of MIC for garlic juice was for Streptococcus mutans, 
which was 0.25 µg/mL and the highest was for Lactobacillus 
casei 2.5 µg/mL. The MIC of Chlorhexidine for these two bac-
teria was 0.62 and 5μg/mL respectively (Table 1). The MBC of 
Chlorhexidine and garlic for S. mutans had the lowest con-
centration than that of the other tested bacteria. The MBC 
of Chlorhexidine and garlic for S. mutans was 0.35 and 0.3 
µg/mL respectively. The highest MBC of Chlorhexidine was 
for S. salivarius, (10µg/mL) while the MBC of garlic for S. san-
guis was almost the same, 10.4 µg/mL (Table 2). 

5. Discussion
Today the most commonly used chemical substance for 

oral plaque control is Chlorhexidine mouthwash. Unfor-
tunately Chlorhexidine has side effects such as tooth dis-
coloration, oral mucosal exfoliation, etc. So many investi-
gators have researched herbal extracts to prevent plaque 
accumulation on teeth and use them as alternatives in-
stead of chemical substances (2, 15). Garlic is a member of 
the Allium family and many members of this genus have 
medicinal application as anti-microbial, anti-infective and 
anti-fungal agents. Today we know the role of this family 
in the prevention and treatment of many diseases (16). 

Chlorhexidine 
MIC a, µg/mL

Garlic Juice 
MIC a, µg/mL

Lactobacillus casei 5 2.5

Streptococcus mutans 0.62 0.25

Streptococcus sanguis 2.5 0.4

Streptococcus salivarius 0.35 0.3

Table 1. MIC of Chlorhexidine and Garlic Juice against Oral Pathogenic 
Bacteria by E-Test

a Abbreviations: MIC, Minimal inhibitory concentration

Target Bacteria Chlorhexidine
 MBC a, µg/mL

Garlic Juice
 MBC a, µg/mL

Lactobacillus casei 7.8 15

Streptococcus mutans 1.9 1.5

Streptococcus sanguis 1.9 10.4

Streptococcus salivarius 10 10

Table 2. MBC of Chlorhexidine and Garlic Juice Oral Pathogen Bacteria by 
Tube Dilution Method

a Abbreviations: MBC, Minimal Bactevieidal concentration
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Regarding a study at Hawassa University, garlic was found 
to have antimicrobial effects on Staphylococcus aureus (17), 
Belgunith et al. showed that garlic extract prevented the 
growth of Salmonella in vitro. Salmonella is a significant 
pathogen in food poisoning (18). According to the results 
obtained in this study all of the tested bacteria were sensi-
tive to garlic juice but S. mutans was more sensitive than 
the others. The results of MBC of garlic also confirmed the 
cidal effect of the juice of this plant. Amin et al. investigat-
ed in vitro antimicrobial and antifungal effects of garlic 
and onion extracts on 23 species of fungi and bacteria. The 
results showed that the antimicrobial effect of garlic was 
greater than that of the onion extract (19). 

With regard to the results of this present study, garlic 
juice was more effective against oral pathogens when 
compared with Chlorhexidine mouthwash and can be 
recommended as a new type of mouthwash. However its 
side effects must first be investigated and more studies 
need to be conducted concerning the pathogenic effects 
of garlic juice on epithelium and other cells. 
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