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Effects on erosion of human enamel simulants by sports drinks
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Abstract; The ability of sports drinks for enamel corrosion was
measured and evaluated in this study. A single-center-single-
blind-random crossover design was performed to balance the re-
sidual effects of the 18 test results. The beverages used included
beverages containing calcium and maltodextrin (test group), two
kinds of sugar-containing sports drink products ( containing
calcium and positive control) and water (negative control).
During the 15-day study period, subjects wore removable human
enamel simulation samples and drank 250 mL of beverages 4
times a day. The loss of tooth enamel was measured using contact
profilometers on days 5, 10 and 15. On the 15th day, a difference
was found between the test groups and the negative control. The
positive control gradually eroded, and the degree of enamel corro-
sion was greater than that of the test group and the negative con-
trol, as the treatment lasted longer. The results showed that cal-

cium and pH adjusters might be added to soft drinks, carbonated
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drinks, and sports drinks, to reduce the long-term corrosion of
teeth by drinking drinks.
drink; tooth enamel; tooth erosion;
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Table 1 Brief characteristic parameters of studied beverages
YOk KA A Yo pH A BRBEY  #5/(mg+ LD
Ao x ZEWIAG 3.80 0.48 355.0
B OR RN EGE 3.80 0.45 320.0
ERB S YOR L XTI A AR 3.15 0.33 2.8
YRR CBIHE X BED N.A. 6.80 0.00 10.2
1.2 WA E 38T,
P — -t B AR X 9 gh W s by

PG T 18 2R A R M sk A s . 2 H W
R 18 5 I L b, 32K L R B 2= B2 IR 9T
ZAXE WAL B 3 & B 18 & L4, T 4
W h 32.6 % (hrifE22 10.1 %), KA. 5238 5 78 8 Xk
S AE IR A 00 00T JF A7 28 U A 28 L 5 off O 28 ] fk e
SERE IR FE LERTT A% 8 W R 4% B A 8 DR .

WFoEET Ry 15 d N B 9 S E T 5 il sl (74
AT i B AU A A i i 28 B 6 8 RS 1 28 B 08D
P I R 3 DR LR . P R R AR ACER B AR I 18~
35 % IR A BLSL A0S 3 RS TS P AR B A A5 5
JR AR IF 0 SR o Sk X A S A A AT B ORG UG AR
292 mm FEEEF . BEFTE 20 mg/mL AR £ PR i
24 oV AT R R ) A AR A7 3R IR
JIT Wt 5 ) OB SUR R K

Z B HE B IAE 10 min 58 AL 250 mL A B 14 M4 1k
F.8H 4R, KFRE D 09:00,11:00,13:00 F115:00,
FT A R SRR A 9 1 A R0 S B DU E A0 ET BT A . 7E A
F¢ T b A5 SR 4 R 28 Rl R A AR IR M R 0.2 %%
W KR 3 ming, LB Ik BEHR AR A H i s BR AR
R H AR P B Me LD 75 5,10,15 R
BT 5 Ja - A il J0 8 e iy DX 30 109 300 % 5 ok v A X3
HEAT 5 R i SO B AR A S PTGl a R
BRI A RE AR B B ST S BRIR B . AT
G FE L 2 B SR R R B e A o 2 R A R AL
W 28 8 R 2 PR (o3 B T30 R T AN IR S 1 hibD
1.3 &itAHE

K 25 A B R AT A RE A1) 2 R S 25 SR IROT- 18 L OF
e H A E A bR e 25 . 240 AT A DX IR) (T X ¢ A 5%
2H R 8 I 3K 2 55 B 2 % B K 4 5 BE R R
BH 1 e HE 5 B i R 8 5 0kt 5 O 2 R K kL 5
E YR X IRT XS 5,10,15 R A AT Bk ik

2.1 FRRHEE

F 2 BoREMYCRFES 5,10, 15 KA F Bl R K.
58 B A A 0 3 OB 22 W T F 98 SO HRORE X 2F il 5
FSFAS AR S - o 0 B0 5 5 ORE s B R
T L B0A B A5 AR o s B A kO s IR 3 i B
X IR 2L 4 R 1k 2 IR OF R

F2 EBEHRBMKAKESE 5,10,15 RIFF MR
FHEMER'
Table 2 Average results for erosion of enamel by sports

drinks and water on days 5, 10 and 15 pum

Yokt Mo REME  MSK MIOK  HI5K

Rk 0.04€0.03)  0.04(0.08)  0.04(0.08)  0.03(0.04)
B R
B 1

9 1 % FRE

0.03¢0.03)  0.05(0.07) 0.05(0.11)  0.05€0.10)

0.03€0.03) 1.37(1.64) 2.63(3.80) 3.91(5.13)
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Table 3 Mean difference of enamel corrosion

on the 5th day

95 % &,
BAK Eg
WKL vs BH A X IR 1.33 0.54 2.12 0.003
BH X IR vs BHEXT IR —1.36  —2.18  —0.54 0.003
MR 2L vs B X iR —0.03  —0.08 0.01 0.146
TSR vs [HPEXT IR —0.04  —0.08 0.01 0.099
MR vs 285 k) 0.004 —0.04 0.05 0.879
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Table 4 Mean difference of enamel corrosion

on the 10th day

F 2% L%* P {f
ErgiS E

R4 vs BH A I8 2.60 0.71 4.48 0.010
FEMEXT IR vs BAPEXT IR —2.62  —4.51  —0.73 0.009
L vs B X B —0.03  —0.06 0.01 0.190
YR vs FHPERXS I —0.03 —0.09 0.03 0.259
MR vs 5 850k 0.01  —0.05 0.07 0.807

F£5 F 15 XRNMRXAEEXTER BEXRAF

FrIRE M ERE
Table 5 Mean difference of enamel corrosion

on the 15th day

95 % &
KR ¥ —-————— P
BAR Eg
W2 vs BH P X I8 3.88 1.32 6.43 0.005
BAEXT IR vs FIEEXT B —3.90  —6.45  —1.35 0.005
MR 2H vs B 1 ) BR —0.02  —0.04 0.00 0.023
TERRE vs BIMEXT IR —0.04  —0.10 0.01 0.111
MR 2 vs & A5 1R 0.02  —0.02 0.07 0.323
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