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The Effect of Energy Drink on Enamel Erosion
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Recently, energy drink consumption is rising, The purpose of this study was to examine the effect of energy drink on enamel erosion by measuring
pH and titratable acidity in energy drink on the market, pH and titrable acidity in drink were measured by selecting 3 kinds of energy drinks with
high sales volume among energy drinks on the domestic market, To evaluate the erosion level of normal enamel, the erosion level was measured
by using a surface micro-hardness after soaking it in drink for 1 minute, for 3 minutes, for 5 minutes, for 10 minutes, and for 30 minutes while using
10 pieces of bovine specimens per each group. All the energy drinks were containing citric acid, As for pH in drinks, pH of Burn intense was the
lowest with 2 51+0.01, Hotsix stood at 3,16+0.01, Redbull stood at 3.37+0.00, In pH 5.5, the titrable acidity of Burn intense was 3,59 ml, Redbull
was 3,43 ml, Hotsix was 1,92 ml, All the energy drinks were reduced the surface micro-hardness according to a rise in time of immersion, Following
the 30-minute treatment in drinks, the surface micro-hardness value was indicated to be the lowest in Redbull with 119.72+15 16 VHN_ It was
shown to be in order of Hotsix 208,75+ 10 99 and Burn intense 210,47 +8.01, Hotsix and Burn intense had no statistically significant difference
(p>0.05). Accordingly, all the energy drinks, which were used in the experiment, caused the tooth enamel erosion, Among them, Redbull led to
the largest enamel erosion, Thus, energy drink containing citric acid and low pH can cause the enamel erosion, However, it is thought to be
necessarily progressed by considering factors of influencing etching a little more diversely by additionally analyzing intraoral factors, acid kinds, and

even the content in calcium, phosphate and fluoride,
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Table 1. Energy Drinks Used in the Experiment

Group Brand name Manufacturer
Energy drinks Redbull Redbull GmbH, Austria
Hotsix Lottechilsung, Korea
Burn intense  Coca-Cola, Korea
Control Samdasu Jeju Special Self-Governing

Province Development, Korea
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Table 2. The pH and Titratable Acidity of Energy Drinks

Titratable Added
Brand name pH acidity (ml) i
—————— acid
pHS.S
Redbull 3.37£0.00 3.43£0.05 Citric
Hotsix 3.16+0.01 1.92+0.09 Citric
Burn intense 2.51+0.01 3.59+0.08 Citric

Samdasu (control) 7.74+0.00 - -

Values are presented as mean+tstandard deviation.

3.01+0.442 WM lel o)A 2.51+0.012 7P @oka H=
EollA] 3.37£0.002.2 7174 =9kth. A A4k 9] Bt ¢l pH
5.50041= 2.98 ml= IRl Aol ZH E3har 3hA 2o
A 7174 Ggkth(Table 2).
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Table 3. Comparisons of Surface Microhardness according to Immersion Time of Beverages on Enamel (unit: VHN)

. . Beverage*
Time (min) 2 5 - S <
Redbull Hotsix Burn intense Samdasu
0 284.57+10.72 284.33+12.59 284.38+10.55 284.61+9.63
1 206.78+26.29 273.66+7.76 269.05+7.64 284.61+9.63
3 181.79+23.84 265.10+7.00 258.56+8.39 284.96+9.58
5 159.33+18.26 257.49+10.34 249.10+£10.09 284.44+9.762
10 142.14+15.14 239.44+7.62 237.32+9.00 283.98+10.42
15 128.58+6.58 226.23+6.18 219.59+5.80 284.49+9.40
30 119.72+15.16 208.75+10.99 210.47+8.01 284.89+9.39

Values are presented as mean+tstandard deviation.
*~“The same letter indicates no significant difference by Tukey.

*Statistically significant by repeated measured ANOVA at the 0.05 level.
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