
ABSTRACT
We consume a variety of soft drinks in our day to day life, the pH of these soft drinks and chemicals used in these soft 
drinks as preservatives can have an impact on the teeth, saliva and the other components of oral mucosa.To analyse the 
demineralisation effect of soft drinks on extracted teeth. Extracted teeth were rinsed and sterilised. The teeth were then 
subjected to the hot air oven, their weight measured in an electrical balance and ten teeth were put in each soft drink 
of the same quantity. Water was used as a control and ten teeth were added in the test tube containing water. Then 
their weight was analysed again after stipulated hours and the difference in weights noted and results interpreted.The 
analysis showed that there was a reduction in the weight of the teeth which was subjected to soft drinks. This could be 
due to the eroding effect of the chemicals i.e.,. acids and sugars present in the soft drinks which reduced the  mineral 
content of the teeth, especially the  calcium and hydroxyapatite. In this study it was found that both carbonated and non 
carbonated drinks have an eroding effect on the tooth structure which can be seen as a difference in their dry weights, 
before and after exposure.
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INTRODUCTION

Dental erosion is defined as an irreversible loss of the 
dental structure on exposure to  chemicals and without 
the involvement of microorganisms. This process is a 
result of the action of acids whose pH is lower than 
4.5 (Al-Majed, Maguire and Murray, 2002). Enamel is 
the hardest substance in the body, and it protects the 
coronal pulp of the teeth. However, it is susceptible to 

demineralisation by acids. Acids are produced when 
certain bacteria colonise the tooth surface and metabolise 
carbohydrates. If the above condition accelerates, it 
eventually leads to the development of carious lesions in 
the enamel and dentin. Another source of acid is dietary 
intake of  the individuals. Many foods and beverages 
contain acids that also would lead to demineralisation 
of the enamel (Attin et al., 2003).

Soft drinks contain several acids and sugars which are 
potentially both  acidogenic and cariogenic (Attin et 
al., 2005; Bozec et al., 2005). These acids which are 
produced by soft drinks along with gastric acid can elicit 
heavy fumes travelling from the stomach through the 
oesophagus to the mouth which can mineralised tooth 
structures. These beverages create a devastating impact 
on a patient's health by causing degradation of the 
mineralised tooth structures, increasing tooth sensitivity 
and inducing changes in appearance of teeth and their 
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Carbonated:
C11.	
C22.	
C33.	

Non carbonated:
N11.	
N22.	
N33.	

Water used as control.

This study was performed with 10 dried extracted teeth 
samples in each group. The teeth samples  were weighed 
and were subjected to exposure to C1,C2,C3,N1,N2,N3 
and water in separate test tubes. Then the weights of the 
teeth present in each test tube was assessed subsequently 
after exposure for 15mins, then placed back in the test 
tube and again weighed after 60mins, then placed back 
into their respective test tubes and then finally assessed 
for the difference in weight if any at the end of 90mins. 
The differences in weights were noted down and the data 
was tabulated and represented graphically.

RESULTS AND DISCUSSION

Of the carbonated drinks, C2 showed the greatest 
demineralisation effect as the teeth subjected to C2 
showed significant loss of weight after subject to 
exposure for 1.5 hours. Of the non carbonated drinks, N3 
shows the maximum demineralising effect ( table 1 )

Erosion is a non carious tooth surface lesion, in which 
there is continuous loss of enamel and dentin that is 

colour. The pattern of erosion changes depending upon 
the frequency of dental tissue which is being exposed 
to acidic fumes (Larsen and Nyvad, 1999). 

Infective damage or tooth caries occurs as a consequence 
of demineralisation caused by the bacteria organised in a 
special ecological formation: oral biofilm – dental plaque. 
In certain conditions, the so-called cariogenic bacteria 
(specific species of streptococci) dominate on the tooth 
surface (Barbour et al., 2005, 2006). They can create 
organic acids but simultaneously can survive in acidic 
conditions. They suppress neutral or useful bacteria. For 
acidogenic biofilms to form and exert a cariogenic effect, 
the presence of sugar is necessary (Sayegh et al., 2002). 
Degradation of enamel is a complex phenomenon, but 
erosion appears to be the predominating factor at low 
pH levels (Johansson et al., 1996; Wang et al., 2010). This 
study aims to analyse the demineralisation effect of soft 
drinks on enamel in an in vitro condition by comparing 
the weight of hard tissue before and after exposure to a 
known concentration of soft drinks.

MATERIAL AND METHODS

Extracted teeth were sealed in the apical region, rinsed 
with water and  placed in a hot air oven at 50 degree 
celsius for 30 mins. They were weighed  and exposed to 
known concentrations of  soft drinks for 15mins, 1 hour, 
90mins subsequently.

The soft drinks selected were as follows :
Soft drinks:

Carbonated products•	
Non carbonated products•	

SOFT	 C1	 C2	 C3	 N1	 N2	 N3	 WATER
DRINKS	 (n=10)	 (n=10)	 (n=10)	 (n=10)	 (n=10)	 (n=10)	 (n=10)

BEFORE	 5.02g	 6.45g	 5.31g	 5.21g	 4.32g	 4.75g	 11.57g
EXPOSURE
(MEAN)	
After 15mins	 5.02g	 6.45g	 5.31g	 5.21g	 4.32g	 4.75g	 11.57g
(MEAN)	
After 60mins	 4.98g	 5.95g	 5.28g	 5.16g	 4.29g	 4.68g	 11.57g
(MEAN)	
After 90mins	 4.87g	 5.63g	 5.21g	 5.11g	 4.23g	 4.63g	 11.57g
(MEAN)	

Table 1. Depicting the mean weight difference on exposure to various soft drinks 
as observed in this study.

chemically etched away from the tooth surface by acid/ 
or chelation without bacterial involvement (Jarvinen, 
Rytomaa and Heinonen, 1991)

From the study it was observed that out of the various 
carbonated drinks in which teeth were immersed, C2 
showed the maximum loss of weight followed by C1 
and then C3. Among the non carbonated drinks teeth 
immersed in N2 shows the maximum change in weight 

followed by N1 and N3. Water was considered as a 
control in this study due to its neutral pH.

The erosion of calcium content of enamel present in the 
hydroxyapatite structure is due to the acids and sugars 
present in these soft drinks. The difference between 
the results in carbonated drinks versus non carbonated 
drinks reveals that carbonated drinks have carbon gas 
and increase sugar content for the ‘fizz’ feeling while non 
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carbonated drinks also possess acids and sugars which 
have a potential to slowly erode the enamel surface.
 	
The eroding activity can differ from one individual to 
another. This is due to the frequency of consumption 
of soft drinks by the individual, the amount of time 
the drink is retained in an individual's oral cavity, their 
general lifestyle and dietary habits, personal habits, 
systemic conditions. 

acidity, and ion concentration (Aas et al., 2005, 2008)

Literature reveals that there exists a positive relationship 
between caries, dental erosion and the consumption 
of soft drinks (Badra et al., 2005; Hemingway et al., 
2006; Barbour and Shellis, 2007; Lutovac et al., 2017). 
Accordingly, the clinical manifestations and diagnosis 
of diseases caused by soft drinks should be regarded as a 
combination of erosion and caries, and clinicians should 
pay more attention to it. 

CONCLUSION

In this study it was found that both carbonated and non 
carbonated drinks have an eroding effect on the tooth 
structure which can be seen as a difference in their 
weights, before and after exposure. Hence consumption 
of soft drinks will have eroding activities. 
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