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Abstract

ABSTRACT

Introduction: The consumption of energy drinks has been increasing globally
because they can improve physical and mental performance, but they posses
low pH, high titratable acidity and citric acid in their composition , making
them highly erosive beverages promoting mineral loss and enamel dissolution
causing consequent teeth sensitivity and aesthetic complaint . Aims of the
study: This study was conducted to determine the effect of selected energy
drinks on enamel dissolution by assessment of weight change and
microscopical feature of enamel samples treated with these drinks. In addition
to energy drinks selected physical properties (pH and titratable acidity) and
chemical properties (calcium and phosphorus ions concentration).

Materials and methods: The sample of this study was consisted of (44) sound
maxillary first premolars teeth extracted from (11-14) years old Iraqi patients
for orthodontic purpose. The teeth were divided randomly into four groups
each one included 10 teeth for enamel samples preparation from buccal surface
for measurement of weight change and one tooth for microscopical
examination of enamel ground section. The experiment included three study
groups which were treated with different types of energy drinks (A, B, C)
depending on its chemical composition and one control group treated with
deionized water. Enamel samples were weighed individually before exposure
to selected energy drink. After cycling each sample was weighed again. The
change in the weight of each sample was calculated as percent weight loss. In
the current study digital pH meter was used for measurement of pH of
beverages and for titratable acidity the volume of added sodium hydroxide to
drinks sample was calculated. For each tested energy drink the concentration of
calcium  (complexometric  titration  method) and  phosphorous

(spectrophotometric) ions were measured.
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Result: All study groups demonstrated weight reduction after exposure to
energy drinks cycles in comparison with precycle weight and the statistical
difference was significant, but the control group which treated with deionized
water exhibited slight increase in weight which was statistically not significant.

Enamel samples which were treated with type (C) energy drink showed the
highest percent of weight loss, while the least one was noted for type (B)
energy drink treated group. There was statistically significant difference
between each of group (A) and (C) with the control group, while it was not
significant between group (B) and control group.

Mean value of pH was highest in type (C) energy drink, while the least
mean value was noted in type (B) energy drink. The statistical difference was
not significant among different tested energy drinks. Mean value of titratable
acidity was the highest in type (C), then (A) and the lowest value was for type
(B) with significant difference.

For enamel samples treated with type (A) and (C), it was viewed
microscopically an obvious irregularities on enamel surface with
hypomineralized areas, while specimen treated with type (B) showd the least
enamel surface deformity. Regarding the control group revealed highly
mineralized intact enamel surface.

Conclusion: Energy drinks have capability to promote enamel
demineralization and consequently cause its dissolution due to low pH, high
titratable acidity and presence of chemicals which aggravate their erosive
potential as citric acid and high sugar content, but this harmful erosive effect
can be diminished by addition of remineralizing minerals like calcium and
phosphorous to the energy drinks formula. Even though this can not obliterate
the detrimental dental effects of these drinks, therefore the dentists have duty to
instruct their patients to avoid or even minimize the energy drinks consumption

which can erode  teeth and increase  their  sensitivity.
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