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ABSTRACT

Background: Garlic extract has an inhibitory effect on various pathogenic bacteria, viruses and fungi. This study was
aimed to examine the effect of garlic extracts on acidogenicity of mutans streptococci in comparison to chlorhexidine
gluconate.

Materials and Methods:  An in vitro experiment was conducted to evaluate the effect of different concentrations of
water and ethanol garlic extracts, chlorhexidine gluocante and de ionized water on acid formation by mutans streptococci.

Results: Water extracts at concentrations of 10% and 15% were effective in the retardation of acid formation, the
same result was shown for ethanol garlic extract at concentration of 10% and for chlorhexidine gluconate (0.2%). No
one of the tested agent was able to prevent the acid formation completely. For control negative tubes there were no
change in the color along the seven days of the experiment.

Conclusion: Chlorhexidine gluconate and garlic extracts (water and ethanol) were effective in retardation of acid
formation.
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INTRODUCTION:

 Acidogenicity is an important cariogenic potential of
mutans streptococci, fermentation of carbohydrate results
in acid production which may lead to demineralization of
enamel surface and initiation of a carious process (1). Garlic
becomes well known for its antibacterial, antiviral and
antifungal effects (2- 4). However, there is a lack of studies
regarding its effect against acidogenicity of mutans
streptococci which may prove its potency against these
bacteria. This experiment was designed to test the effect of
garlic extract on the acidogenicity of these bacteria.

MATERIALS AND METHODS:

Garlic was extracted by two methods which were:

1-Water Garlic Extract: This was prepared according to
the method described by Tsao et al (3). A 200 gm was taken
and sliced then homogenized in 200 ml of sterile de ionized
water in a blender at high speed for two minutes; garlic was
kept in a large bottle which was sealed with aluminum foil
for two hours at room temperature. The extract was filtrated
using Whatman No. one filter paper, then left to dry at 40°C
in hot air oven for evaporation of water. A thick paste was

obtained this was kept in small bottles in refrigerated
conditions until use.

2-Ethanol Garlic Extract: It was prepared according to
the method described by Onyeagba et al (5), about 200 gm
of garlic was taken and soaked in one liter of 99% ethanol
in a large bottle sealed with foil and allowed to stand for 72
hour then this was filtrated by Whatman filter paper No.
one. The extract then left to dry at 40°C in hot air oven, then
the extracted paste was kept in a small bottle in the
refrigerator until use.

   Stimulated saliva was collected from five healthy looking
dental students aged (22-23) years following instructions
described by Tenovuo and Lagerlöf (1996) (6). Salivary
samples were homogenized by vortex mixer for two minutes,
and then ten- fold dilution was performed by transferring
0.1 ml of saliva to 0.9 ml of phosphate buffer saline (pH 7.0).
From dilution 10-3 of salivary samples 0.1 was taken and
spread in duplicate on the MSB agar media, the plates were
incubated anaerobically using a gas pack or candle for 48
hr. at 37°C then aerobically for 24 hr. at room temperature (7).

The procedure performed on five isolates of mutans
streptococci, and was similar to that described by Keyes
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and McCabe (1973) (8) with some modification as a stainless
steel wire holding a tooth was used for the artificial plaque
accumulation than stainless steel wire alone (Figure 1).
Stainless steel wire (15 cm in length) was threaded in one
end in the root of a previously cleaned and polished sound
first premolar; the other end of the wire was inserted in the
center of a test tube. The test tube, the wire and the tooth
were sterilized by autoclave. Each one of the sterilized wire
holding a tooth was inserted in 10 ml of brain heart infusion
broth containing 5% sucrose (pH 7.0). Bottles were
inculcated with 2% of mutans streptococci except for the
control negative which contain (5% sucrose broth with wire
holding a tooth). The study and control broths were
incubated at 37°C aerobically, every 24 hr. (for period of
three days) each wire holding a tooth was transferred to a
fresh 5% sucrose broth, incubated aerobically at 37°C this
allowed for further accumulation of bacterial deposit. In
the fourth day, coated teeth in addition to the control
negative were immersed in 10 ml aqueous solution of garlic
extracts (water and ethanol), chlorhexidine gluconate, and
de ionized water the following concentrations of garlic
extracts used in this experiment were as follow :  Water
garlic extract (5%, 10%, and 15%) and Ethanol garlic extract
(1%, 5%, and 10%). Wires and teeth were removed and
washed with sterile de ionized water for one min., including
control negative and control positive, teeth were left to dry
at room temperature for five minutes then placed in a fresh
5% sucrose broth containing 1% bromocresol purple as an
indicator (pH 7.0) test tubes are incubated for seven days
at 37°C.

Positive reaction (acid formation) was indicated by the
change in the color from purple to yellow. Results were
recorded as follow:

+              Yellow color                       No effect

+/-            Orange color                      Weak

-                Purple                                Effective

RESULTS:

Result showed that concentrations 10% and 15%
of water garlic extract was effective in the retardation of
acid formation as detected by change in the color of
indicator from deep purple to orange, the same result was
shown for ethanol garlic extract at concentration of 10%
and for chlorhexidine (0.2%). Change in the color of the
indicator  from deep purple to yellow was seen at
concentration of 5% water garlic extract, and 1% ethanol
garlic extract the same result was shown for the control
positive tubes, ethanol garlic extract (5%) was shown to

decrease acid formation only for the first day of the
experiment as shown from the change in the color of the
agent, no one of tested agent was able to prevent the acid
formation completely. For control negative tubes there were
no change in the color along the seven days of the
experiment. Concerning the time, there were no differences
in the results noticed whether the teeth were treated for
one or two minutes (Table 1).

DISCUSSION:

The present study tested the effect of garlic extracts
(water and ethanol), chlorhexidine gluconate and de ionized
water on acid production by mutans streptococci, the result
showed that garlic extracts (water and ethanol) was effective
in reducing acid production by bacteria. Suggestion for
acid reduction by garlic could not be found in the literature,
it may be attributed to the ability of garlic extracts to
penetrate the mass of bacteria and exert their effect either
directly or by affecting the enzymes necessary for acid
production. In the current study the time required for the
treatment of  coated teeth by extract is not an important
factor affecting the results, but the concentration of the
extract whether water or ethanol might have important role
in affecting the acidogenicity, lower concentrations seemed
to be ineffective, where as higher concentrations were
effective in reducing acid production, this might be related
to the  presence of certain compounds in both types of
garlic extracts which could not affect acidogenicity at low
concentrations. In this study the effect of chlorhexidine
and de ionized water on acidogenicity was also tested
separately. De ionized water was completely ineffective in
retardation of acid production, where as chlorhexidine was
effective in reducing the acidogenicity of these bacteria.
This was in agreement with other studies which showed
that acid production by dental plaque decreases after
chlorhexidine application (9), although the mechanism of
action has not been elucidated,  it has been claimed that
chlorhexidine inhibit the glucose and sucrose
phosphotransferase system (PTS) in oral streptococci (10),
and the glucose PTS in membranes of Streptococcus
mutans (11), the prolonged inhibitory effect of chlorhexidine
on acid production is presumably related to retention of
the molecules in dental plaque (12).

       Results of the present study indicate that garlic
extracts (water and ethanol) and chlorhexidine were effective
in retardation of the acid production by mutans streptococci,
however, further studies are needed regarding the effect of
garlic extracts on other cariogenic determinants of mutans
streptococci such as adherence and ability to form
extracellular polysaccharide.
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Figure (1) Effects of Different Concentrations of Garlic Extracts on Acidogenicity of Mutans Streptococci, In Vitro.

Table 1: Effects of Different Concentrations of Garlic Extracts (Water, Ethanol), Chlorhexidine 0.2%, and De-ionized
Water on the Acidogenicity of Mutans Streptococci, In Vitro.

Agents 

 

Time/ 

min 

Day 

1 

Day 

2 

day 

3 

day 

4 

day 

5 

Day 

6 

Day 

7 

1 + + + + + + + 
Control positive 

2 + + + + + + + 

1 - - - - - - - 
Control negative 

2 - - - - - - - 

1 + + + + + + + Water garlic 

extract  5% 2 + + + + + + + 

1 +/- +/- +/- +/- +/- +/- +/- Water garlic 

extract  10% 2 +/- +/- +/- +/- +/- +/- +/- 

1 +/- +/- +/- +/- +/- +/- +/- Water garlic 

extract  15% 2 +/- +/- +/- +/- +/- +/- +/- 

1 + + + + + + + Ethanol garlic 

extract  1% 2 + + + + + + + 

1 +/- + + + + + + Ethanol garlic 

extract  5% 2 +/- + + + + + + 

1 +/- +/- +/- +/- +/- +/- +/- Ethanol garlic 

extract  10% 2 +/- +/- +/- +/- +/- +/- +/- 

1 +/- +/- +/- +/- +/- +/- +/- Chlorhexidine 

0.2% 2 +/- +/- +/- +/- +/- +/- +/- 

1 + + + + + + + 
Deionized water 

2 + + + + + + + 

 

Garlic extracts and acidogenicity of Mutans Streptococci
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