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Effect of Chemical Denture Disinfectants and Tree Extracts
on Biofilm-forming Staphylococcus aureus and Viridans
Streptococcus Species Isolated from Complete Denture
Leoney Andonissamy1, Suma Karthigeyan2, Seyed A Ali3, John W Felix4

A b s t r ac t
Aims: The present study aims at recording the antibacterial efficacy of various disinfectants used at different time periods against Staphylococcus
aureus and viridans streptococcal species of bacteria isolated from complete dentures.
Materials and methods: Fifty complete denture patients were selected for the study and swabs were collected from their complete denture
surfaces. The isolated bacteria were subjected to six experimental groups which includes four groups of chemical denture disinfectants and two
tree extracts groups. Isolation of the bacteria S. aureus and viridians streptococcal species was done by means of selective media and confirmed
by means of biochemical tests. The bacteria were subjected to biofilm assays. The biofilm-forming bacteria with optical density (O.D.) values
of more than 1.5 were selected for the study. About 150 acrylic specimens were fabricated and were contaminated by the 2 isolated bacteria
mentioned above. The contaminated samples were disinfected by immersion for 10, 20, and 30 minutes in six disinfectants, namely: (1) 1%
sodium hypochlorite, (2) 2% chlorhexidine, (3) 2% glutaraldehyde, (4) 3.8% sodium perborate, (5) 2% aalam extract, and (6) 2% neem extract.
Results: ANOVA test was performed for both S. aureus and viridans streptococcal species with regard to various synthetic and tree extracts as
well as time duration of disinfection. F values for disinfection vs S. aureus is 205.4 (p < 0.001) and the relevant Scheffe post hoc test values is in
the following order: 3 < 1, 4 < 6, 2 < 5. F values for disinfection vs viridans streptococcal species is 364.7 (p < 0.001) and the relevant Scheffe
post hoc test values is in the following order: 3 < 4 < 1, 6, 2 < 5.
Conclusion: For biofilm-forming S. aureus, 2% glutaraldehyde showed best antibacterial efficacy which was followed by 1% sodium hypochlorite
and 3.8% sodium perborate. When it comes to biofilm-forming viridans streptococcal species, 2% glutaraldehyde showed best antibacterial
efficacy. Next to 2% glutaraldehyde, 3.8% sodium perborate exhibited good disinfection potential.
Clinical significance: Complete denture patients have a plethora of microorganisms habitating their complete dentures. Some bacteria are
capable of causing systemic illness such as aspiration pneumonia and endocarditis. Hence, constant removal and disinfection of biofilms
from the denture surface is vital to the local and systemic wellness of the patient. The most common bacteria capable of causing pneumonia
and endocarditis that are isolated from complete dentures include S. aureus and viridans streptococcal species. The present study evaluates
antibacterial efficacy of different disinfection agents especially against these biofilm-forming bacteria for different time periods.
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I n t r o d u c t i o n
Dentures are prosthetic medical devices that create an appropriate
habitat for a variety of microorganisms especially bacteria. These
bacteria form biofilms on the denture surface, which mature and
dissipate free planktonic bacteria into the body system. These free
planktonic bacteria are capable of causing systemic infections
namely endocarditis and pneumonia. Hence, these biofilms have to
be frequently removed and disinfected from the denture surface1
to prevent the maturation of the biofilms as well as the dissipation
of the bacteria to local and distant organs in order to avert systemic
infections.
The biofilms have an added advantage of being resistant
to many synthetic disinfectants due to the presence of exopolysaccharide layer around them, which acts as a barrier against
the action of disinfectants. Hence, it is imperative for the complete
denture patients to remove the biofilms formed on the denture
surface as well to disinfect the dentures for the purpose of their
local and systemic wellness.
The common denture disinfectants used include sodium
perborate, sodium hypochlorite, chlorhexidine gluconate, and
glutaraldehyde. These denture disinfectants have different modes
of action.
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Sodium hypochlorite directly acts on organic matrix of plaque
causing dissolution of polymer structure. 2,3 Chlorhexidine has
both bacteriostatic and bactericidal properties. The primary site of
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action is the cytoplasmic membrane, with resulting modification
of membrane permeability.4,5 Glutaraldehyde acts by denaturing
proteins and by alkylating nucleic acids.5 0.5% sodium hypochlorite
and coconut soap have been found to reduce S. mutans as well as
the development of biofilm on the denture surface.6
The present study investigates the antibacterial efficacy of
different synthetic and plant-derived denture disinfectants on
biofilm-forming S. aureus and viridans Streptococcus isolated from
complete denture patients. The reason for inclusion of plantderived denture disinfectant is to analyze the natural alternatives
to synthetic disinfectants that are by virtue capable of causing
detrimental effects to prosthesis and denture wearers.

Inclusion Criteria
Complete denture patients who were wearing complete dentures
at least for the past 6 months and who are healthy (i.e., with no
systemic diseases) were included in the study. Only patients who
were willing to participate in the study and who gave consent to
collect saliva/denture plaque samples were included in the study.

Exclusion Criteria
Patients with chronic systemic diseases and who were on
medications were excluded from the study. Patients who have
used antibiotics within 30 days prior to sample collection were
also excluded from the study. Patients who had smoking habit
were also excluded.

Sample Collection
Complete edentulous patients (n = 30 patients) who are wearing
complete dentures at least for the past 6 months were selected
for the study. A sterile swab (Hiculture Transport Swab, Himedia,
Mumbai, India) was used to collect samples from patient’s oral cavity
as well as from all over the complete denture’s surface. The swab
was subjected to microbiological investigation in the laboratory.

Isolation of Bacteria
Selective media were obtained from Himedia Laboratories,
Mumbai, India, and they were prepared and sterilized using
autoclave and poured in petriplates. The selective media used
for S. aureus is Mannitol salt agar (HiChrome Staph Agar, Lot
number: 0000112805) and the selective media used for viridians
Streptococcus species is Mutans-Sanguis Agar (Mutans-Sanguis
Agar, Lot number: 0000237969).

Procedure
About 10 μL of each sample was inoculated in sterile selective
media plates by spread plate using L spreader and incubated at
37°C for 24 hours initially. The plates were observed for changes
until 48 hours. Based on colony morphology, the colonies were
selected and inoculated on sterile nutrient agar plate by quadrant
streaking. Around 10 colonies were detected and pure isolates were
obtained and further Gram’s stained.

Gram’s Staining
The pure isolate was smeared in a slide and stained using Gram’s
stain kit (Himedia Mumbai, India, Lot number: 0000187211). The
stained slide was observed under 100× oil immersion objective
using bright field microscope to study the morphology. Based
on similar characteristics in Gram’s staining, 20 organisms
(10 Streptococcus and 10 S. aureus) were selected and biochemical
tests were done to confirm the microorganism.
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Biochemical Test
Biochemical tests were selected based on the characters identified
from selective media and Gram’s staining. Tests like indole, methyl
red, Voges Proskauer, citrate utilization, triple sugar iron agar, blood
agar, carbohydrate fermentation test, catalase, and coagulase test
were used as required by the organism to be identified.

Microtiter Plate Assay for Biofilm Quantification
S. aureus and viridans streptococcal species biofilms were formed
on pre-sterilized 12 well flat bottom polystyrene microtiter plates.
Briefly, a 10 μL of cell suspension having 0.5 optical density (O.D.)
600 was inoculated in 190 μL trypticase soy broth (TSB) medium
in each well and 200 μL of autoclaved distilled water was added in
peripheral wells as controls. Then microtiter plates were incubated
for 16 hours at 37°C. After aspiration of planktonic cells, biofilms
were fixed with 99% methanol. Plates were washed twice with
phosphate buffer saline and air-dried.
Then, 200 μL of crystal violet solution (0.2%) was added to all
the wells. After 5 minutes, the excess crystal violet was removed and
plates were washed twice and air dried. Finally, the cell-bound crystal
violet was dissolved in 33% acetic acid. Biofilm growth was monitored
in terms of O.D. 570 nm using micro-plate reader (Multiskan, Thermo
Fisher Labsystems, United States). The strains with optical density
readings above 1.5 were selected for the disinfection study as they
showed excellent biofilm-forming abilities (Tables 1 and 2).
Among the 10 isolates, only 6 strains of S. aureus and 6 strains
of viridans Streptococcus species which had O.D. values more than
1.5 were selected.

Disinfection Procedure
Materials
The culture media used for the study included nutrient broth (NB)
and nutrient agar (NA).
The disinfectants used included the following:
Sodium hypochlorite (1%), chlorhexidine (2%), glutaraldehyde
(2%), sodium perborate (3.8%), neem bark extract (Azadirachta
indica, 2%), and aalam prop root extract (Ficus benghalensis, 2%), and
saline (0.9% sodium chloride in distilled water) were used as control.
The rationale for using these concentration of individual
disinfectants is usage of minimal concentrations of the disinfectant
to achieve optimum disinfection keeping in mind two important
factors, namely:
•
•

Minimal damage to the prosthesis due to disinfection procedure.
Avoidance of local/systemic side effects of residual disinfectants
on denture base acrylic surface.

Fabrication of Acrylic Strips
One hundred and fifty denture base acrylic resin strips were
fabricated by means of wax patterns with the dimensions as length
50 mm, width 10 mm, and thickness 2 mm. The wax samples were
prepared using custom-made metal molds. The wax strips were then
invested in dental flasks with type III gypsum product, i.e., dental
stone, and dewaxing was done. The heat cure acrylic resin was
prepared with polymer:monomer ratio of 3:1 by volume in a mixing
jar by using the measuring cylinder. The stone mold was packed in
dough stage. Polymerization of acrylic resin was done following a
short curing cycle (74°C for 2 hours followed by terminal boiling for
1 hour) in acrylizer. After curing, overnight bench cooling was done.
The cured samples were deflasked carefully, and finishing was done.
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Table 1: Biofilm optical density values for Staphylococcus aureus
Staphylococcus
aureus
Optical density
values (OD)

1
0.57
(±0.31)

2
0.77
(±0.25)

3
1.11
(±0.84)

Column numbers (mean ± standard deviation)
4
5
6
7
8
1.48
1.50
1.52
1.56
1.57
(±1.44)
(±1.27)
(±1.09)
(±0.99)
(±1.10)

9
1.59
(±1.39)

10
1.66
(±1.19)

Table 2: Biofilm optical density values for viridans Streptococcus
Viridans Streptococcus
species
Optical density
values (OD)

M at e r ia l s

Column numbers (mean ± standard deviation)
1
2
3
4
0.85
1.51
1.52
0.95
(±0.20)
(±0.23)
(±0.26)
(±0.28)

a n d  M e t h o d s

The acrylic strips used for respective experiments were sterilized
using autoclave.
Step I: the inoculums for biofilm formation were prepared by
inoculating the bacteria in sterile nutrient broth and incubated at
37°C overnight.
Step II: further, 1 mL of the overnight bacteria laden nutrient broth
was adjusted to 0.5 McFarlands Standards and was inoculated
on the sterile acrylic strip. This was kept for incubation at 37°C
overnight.
Step III: after the incubation period, the acrylic strips were rinsed
with sterile distilled water gently and transferred into a tube
containing different disinfectants for different time durations (i.e.,
10, 20, and 30 minutes, respectively). The acrylic strip containing
the disinfectant is again transferred into the sterile tube containing
nutrient broth after the holding time with the disinfectant. A
control tube containing sterile saline alone (without disinfectant)
was kept to predict the initial bacterial population in the biofilm.
For each disinfectant and the different time durations (10, 20, and
30 minutes), separate tubes were used.
Step IV: the acrylic strip in sterile nutrient broth was agitated
vigorously to detach and shed the biofilm-forming bacteria into
the nutrient broth.
Step V: 1 mL of the biofilm formed bacteria from step IV was
inoculated in sterile nutrient agar plate by spread plate method
along with the biofilm-forming bacteria from the control tubes
which are without the disinfectant. The inoculated plates were kept
for incubation at 37°C overnight. The plates were observed and the
total number of bacterial colonies was counted respective with the
disinfectants and different time durations along with the control. The
colony-forming units (CFUs) were counted by means of deep vision
colony counter (AGS Scientific Company, Chennai, India). The sample
culture plates for S. aureus are viewed from Figures 1A, 2A, 3A, 4A, 5A,
and 6A. With respect to viridians Streptococcus species, the sample
culture plates are viewed from Figures 1B, 2B, 3B, 4B, 5B, and 6B.

R e s u lts
Table 3 shows the mean and standard deviation of the disinfection
potential of various disinfectants on S. aureus for three different
time durations (10, 20, and 30 minutes).
For the 10-minute disinfection time, the number of CFUs
were 150, 385, 5, 140, 630, and 197 for 1% sodium hypochlorite,

5
1.54
(±0.38)

6
1.50
(±0.52)

7
1.50
(±0.35)

8
1.53
(±0.22)

9
1.16
(±0.09)

10
0.98
(±0.37)

2% chlorhexidine, 2% glutaraldehyde, 3.8% sodium perborate,
2% aalam extract, and 2% neem extract, respectively. For the
20-minute disinfection time, the number of CFUs were 120, 108,
3, 41, 278, and 158 for 1% sodium hypochlorite, 2% chlorhexidine,
2% glutaraldehyde, 3.8% sodium perborate, 2% aalam extract, and
2% neem extract, respectively. For 30-minute disinfection time,
the number of CFUs were 9, 79, 2, 13, 65, and 29 for 1% sodium
hypochlorite, 2% chlorhexidine, 2% glutaraldehyde, 3.8% sodium
perborate, 2% aalam extract, and 2% neem extract, respectively.
Table 4 shows the mean and standard deviation of the disinfection
potential of various disinfectants on viridians Streptococcus for
three different time durations (10, 20, and 30 minutes).
For 10-minute disinfection time, the number of CFUs were
175, 441, 5, 13, 457, and 169 for 1% sodium hypochlorite, 2%
chlorhexidine, 2% glutaraldehyde, 3.8% sodium perborate, 2%
aalam extract, and 2% neem extract, respectively. For 20-minute
disinfection time, the number of CFUs were 102, 205, 2, 6, 261,
and 102 for 1% sodium hypochlorite, 2% chlorhexidine, 2%
glutaraldehyde, 3.8% sodium perborate, 2% aalam extract, and
2% neem extract, respectively. For 30-minute disinfection time,
the number of CFUs were 11, 35, 1.5, 4, 54, and 44 for 1% sodium
hypochlorite, 2% chlorhexidine, 2% glutaraldehyde, 3.8% sodium
perborate, 2% aalam extract, and 2% neem extract, respectively.
Two-way ANOVA test was applied to find out whether any
variations exist in the disinfectant potential of various disinfectants
as well as their disinfection potential based on time durations (10, 20,
and 30 minutes) as revealed by the number of CFUs (Tables 5 and 6).
Since wide variations were present in the data, the data were
converted to logarithmic scale before applying ANOVA test. The
significant p value of the interaction effect between the disinfection
and time infers that the number of CFUs are statistically different,
i.e., the average CFUs were different for the various disinfectants
and for the different time periods. This is also shown in graphical
representation (Figs 7 and 8).
With regard to biofilm-forming S. aureus, the Scheffe’s post
hoc test results (Table 5) indicate that 2% glutaraldehyde showed
less number of CFUs compared to all other disinfectants in all the
three time periods, namely 10, 20, and 30 minutes. Next to 2%
glutaraldehyde, 1% sodium hypochlorite, and 3.8% sodium perborate
exhibited good disinfection potential as exhibited by minimal CFUs
when compared to 2% neem extract and 2% chlorhexidine. The least
disinfectant potential was exhibited by 2% aalam extract.
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Figs 1A and B: 1% sodium hypochlorite on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes

Figs 2A and B: 2% chlorhexidine gluconate on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes

Figs 3A and B: 2% glutaraldehyde on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes
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Figs 4A and B: 3.8% sodium perborate on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes

Figs 5A and B: 2% aalam extract on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes

Figs 6A and B: 2% neem extract on Staphylococcus aureus and viridians Streptococcus species for 10, 20, and 30 minutes
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Table 3: Disinfection activity over Staphylococcus aureus for different time durations (10, 20, and 30 minutes)
Staphylococcus aureus
10 minutes
Disinfectants
1% sodium hypochlorite
2% chlorhexidine
2% glutaraldehyde
3.8% sodium perborate
2% aalam extract
2% neem extract

Mean
150.167
385.167
4.833
141.833
630.167
196.833

SD
15.9802
135.3624
3.9707
35.386
109.3808
35.2444

20 minutes
Mean
119.833
107.667
2.667
40.667
278.333
157.833

SD
15.1712
53.4291
1.3663
13.5892
169.0168
39.2959

30 minutes
Mean
9
78.833
2
13.167
65
29

SD
3.0984
57.5201
0.8944
6.5243
25.4951
23.7908

Table 4: Disinfection activity over Staphylococcus aureus for different time durations (10, 20, and 30 minutes)
Viridans Streptococcus
10 minutes
Disinfectants
1% sodium hypochlorite
2% chlorhexidine
2% glutaraldehyde
3.8% sodium perborate
2% aalam extract
2% neem extract

Mean
175.333
440.667
4.833
13.167
456.667
169.167

SD
29.7635
271.9255
1.8348
7.1949
57.6773
23.3274

Table 5: Two-way ANOVA test result for log values (Staphylococcus
aureus)
Source
Disinfection
Time
Disinfection × time

F values
205.4
179.8
7.5

p
<0.001
<0.001
<0.001

Scheffe post hoc test
values
3 < 1, 4 < 6, 2 < 5
10 > 20 > 30

Table 6: Two-way ANOVA test result for log values (viridans Streptococccus)
Source
Disinfection
Time
Disinfection × time

F values
364.7
212.8
7.5

p
<0.001
<0.001
<0.001

Scheffe post hoc test
values
3 < 4 < 1, 6, 2 <5
10 > 20 > 30

Fig. 7: Colony-forming units of Staphylococcus aureus after disinfection
for various periods of time
1312

20 minutes
Mean
101.5
205
1.833
6.167
260.833
101.667

SD
14.6663
90.7833
0.7528
2.0412
65.1473
20.4124

30 minutes
Mean
11
34.5
1.5
3.667
54.167
43.5

SD
2.7568
25.1615
0.5477
1.8619
31.6886
17.5926

With regard to biofilm-forming viridans Streptococcus,
the Scheffe’s post hoc test results (Table 6) indicate that 2%
glutaraldehyde showed less number of CFUs compared to all
other disinfectants in all the three time periods, namely 10, 20, and
30 minutes. Next to 2% glutaraldehyde, 3.8% sodium perborate
exhibited good disinfection potential exhibited by minimal CFUs
and this was followed by 1% sodium hypochlorite when compared
to 2% neem extract and 2% chlorhexidine. The least disinfectant
potential was exhibited by 2% aalam extract.

D i s c u s s i o n
Sodium hypochlorite is not recommended to disinfect the
dentures because of its bleaching effect on acrylic denture base.7
Some authors have described the antibacterial efficacy of 1%
sodium hypochlorite.8,9 However, in the present study, 1% sodium
hypochlorite has been used as a disinfectant. Some authors have
reported the antimicrobial effectiveness of 1% sodium hypochlorite
against Streptococcus mutans and S. aureus on acrylic resin
specimens.10 In the present study, sodium hypochlorite showed less
denture disinfection efficacy when compared to 2% glutaraldehyde.
In a study by Orsi et al.,11 1% sodium hypochlorite, 2% sodium
hypochlorite, and 2% glutaraldehyde were used to disinfect bacterial
strains, namely S. aureus, S. mutans, Pseudomonas aeruginosa,
and Enterococcus faecalis. It was found that for 5 and 10 minutes
immersion, 2% glutaraldehyde was more effective than 2% sodium
hypochlorite. Their finding is much similar to the results of this study.
In the present study, 1% sodium hypochlorite showed similar
antibacterial effect against S. aureus as 3.8% sodium perborate.
When it comes to viridans Streptococcus species, 1% sodium
hypochlorite exhibited less antibacterial efficacy when compared
to both 2% glutaraldehyde and 3.8% sodium perborate.
In a similar study by Balaji et al.,12 2% glutaraldehyde, 1% sodium
hypochlorite, and 2% chlorhexidine gluconate were utilized to
disinfect acrylic strips contaminated with Streptocococcus mutans.
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Fig. 8: Colony-forming units of viridians Streptococcus after disinfection
for various periods of time

In contrast to the present study, it was found that 1% sodium
hypochlorite was a better disinfectant when compared to 2%
glutaraldehyde and 2% chlorhexidine gluconate.
Pavarina et al. reported that 4% chlorhexidine gluconate
exhibited reasonable disinfection capacity after 10 minutes when
compared to 1% sodium hypochlorite.13 But in this study, 2%
chlorhexidine gluconate exhibited poor disinfection efficacy among
the synthetic disinfectants against both the groups of bacteria.
With regard to 2% glutaraldehyde, several authors have
advised for extended time of immersion of dentures (more than
5 minutes) to achieve optimum antibacterial efficacy.14–16 In the
present study, disinfection was achieved even after 10 minutes
of immersion as in accordance with previous studies. Among the
synthetic disinfectants, it was obvious 2% glutaraldehyde has the
best disinfection efficacy.
The aerial root extract of F. benghalensis (aalam tree) has
been shown to exhibit antibacterial properties against S. mutans,
S. aureus, Klebsiella pneumoniae, and E. coli.17–19 In the present study,
methanol extract of aerial roots of F. benghalensis exhibited poor
disinfection against both biofilm-forming S. aureus and viridans
Streptococcus.
Neem extracts have been known to exhibit antibacterial
properties20,21 against S. mutans and S. aureus. In the present
study, 2% methanolic extract of neem tree bark exhibited better
antibacterial efficacy against the two groups of bacteria when
compared to 2% chlorhexidine gluconate. 2% neem extract
revealed similar disinfection abilities when compared to 2% sodium
hypochlorite against biofilm-forming viridans Streptococcus.
The results of the present study differ from various previous
studies as the biofilm-forming bacteria are more resistant to
disinfectants when compared to the free planktonic bacteria
present in vivo as indicated by Theraud et al.22
In the present study, biofilms of both S. aureus and viridans
Streptococcus species of O.D. values of more than 1.5. This could give
an idea of the poor disinfection effect of 2% chlorhexidine gluconate
and 2% methanolic extract of aalam with regard to strongly biofilmforming S. aureus and viridians Streptococcus species isolates.
A promising factual in the present study is that 2% methanolic
extract of neem is viable alternative natural disinfectant which has
comparable disinfection ability as 1% sodium hypochlorite for both
the biofilm-forming bacteria.

The other interesting find in the present study is that the
disinfectants used showed better disinfections with increase in
time duration from 10 minutes to 30 minutes with respect to all
the disinfectants used.
A 10-minute disinfection for S. aureus was best achieved by
2% glutaraldehyde, whereas 10-minute disinfection for viridians
Streptococcus species was best achieved by both 2% glutaraldehyde
and 3.8% sodium perborate.
The present study has a few limitations namely: the
concentration of the disinfectants, i.e., only one concentration
per disinfectant, time duration (restricted to 10, 20, 30 minutes),
and sample size of the strong biofilm-forming bacteria (restricted
to six for each bacteria). The sample size was restricted to six as
disinfection procedures were done in triplicate.
In the present study, minimal and recommended concentrations
of various studies were used to achieve the disinfection of the
strongly biofilm-forming bacteria. The reason for adapting this
method of disinfection is to prevent damage of the acrylic resin
while immersion disinfection as well as avoidance of tissue irritation
and systemic side effects of the residual disinfectants on the denture
base acrylic surface.
It is well-established that as time and concentrations of the
disinfectants are increased disinfection efficacy will be markedly
increased. But the disinfectant efficacy should be adopted
keeping in mind the following factors, namely nature of biofilm,
concentration of the disinfectant minimal damage to acrylic surface,
duration of disinfection, and local and systemic side effects of the
residual disinfectant on the denture acrylic surface.
A judicious choice have to made while choosing the disinfectant
keeping in mind the above said factors and also by adopting
adequate protocols1 for the well-being of the patient and condition
of the prosthesis.

C o n c lu s i o n
For biofilm-forming S. aureus, 2% glutaraldehyde showed
best antibacterial efficacy which was followed by 1% sodium
hypochlorite and 3.8% sodium perborate. When it comes to biofilmforming viridans streptococcal species, 2% glutaraldehyde showed
best antibacterial efficacy. Next to 2% glutaraldehyde, 3.8% sodium
perborate exhibited good disinfection potential based on minimal
CFUs. For both the biofilm-forming bacteria, least disinfectant
potential was exhibited by 2% aalam extract. An interesting finding
in the study is the disinfection potential of 2% neem bark extract
which was similar to 1% sodium hypochlorite disinfection efficacy
for both biofilm-forming S. aureus and viridians streptococcal
species. Hence, 2% neem could be used as a natural alternative for
chemical denture disinfectants.
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