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Cariogenic Potential of Nutritional Supplements for Children on Bovine Teeth
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——Abstract

An in vitro study on cariogenic potential of four over-the-counter nutritional supplements for children was
performed. The experimental groups were four over-the-counter nutritional supplements. The positive control
group was 10% sucrose solution (S), and the negative control group was artificial saliva (T). The pH of each group,
the buffering capacities, acid production, the microhardness changes of the bovine teeth specimens were measured.

The pH of all experimental groups were lower than critical pH 5.5 where enamel demineralization starts. The
buffering capacity of the Hama Vitamin Pharm (Hamsoa Pharm Co., Korea) was highest, and the Smart
Chewable Vitamin A (JW Pharm Co., Korea) had the lowest buffering capacity. The reduction rates of the pH of
the experimental groups were significantly higher than that of the negative control group (p < 0.05). The micro-
hardness of enamel of all experimental groups and the positive control group significantly decreased. In contrast,
the microhardness of enamel of the negative control group significantly increased after experiment (p < 0.05).
The reduction rate of the microhardness of enamel of the Hama Vitamin Pharm (Hamsoa Pharm Co., Korea)
was significantly higher and Hikid Plus (Sanga Pharm Co., Korea) was significantly lower than the other exper-
imental groups.

Key words : Nutritional supplements, Cariogenic potential, Erosion of bovine tooth, pH cycling model
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27471%21% Smart Chewable Vitamin A(JW Pharm Co.,
Korea), Hikid Plus(Sanga Pharm Co., Korea), Hama
Vitamin Pharm(Hamsoa Pharm Co., Korea),
Hemoteenteen Kid(Ildong Foodis, Korea) 4%2 f<9l& A
A tHTable 1). ¥4 2T 10% A< Al 284 aL,
SANETFLZE Q3B (Taliva, Hanlim Pharm Co.,
Korea)< Ar&stdth. Q13 100 mL & 242 1 g
carboxymethyl-cellulose, 84 mg NaCl, 120 mg KCI, 15
mg CaCl:, 5 mg MgClz, 34 mg K.:HPO.©|# pHE 7.0°]t},
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ofdol g A 4F ¢ iz 2F 20 mLe pHE pH

10% A% &< 50 mLE pH 7.07H A% st=d 284 0.1
N NaOH¢®| #3924 ¢F5< S4 skt

ojdol g JgA 4% 2 T 2% §9 10 mLe} brain
heart infusion broth(BHI, Difco, U.S.A.) 10 mLE w3t
A £3tete] A7 tubeo] ¥ S. mutans MY 1 mLE
A7FstGAth. o] 892 37T 12417 st on, 2413t
vit} wjeF & Wald pHE pH meter(Digital pH meter,
Hanna Instruments, Italy) & 33] 23 8lo] HaS 73kt
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2) FRAA = 57

A7 =54 7] (MHT-10, Anton Parr, Austria)& ©]-83
o] 200 gm®] o2 1027 st AlHe] T4 FHE
VHN=Z 2339t 24 23 10718 &A= sy she] & A
Ao Axr} vls=ebA skt SPSS T2 a#o] FAF 4
H & Fo2F AR A% (ANOVA & LSD post hoc test) S %
3 Azt Bl Ao|7t frefahA] sk I8kt p
>0.05).
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meter(Digital pH meter, Hanna Instruments, Italy) & = 8Uzte] pH ¢t RS o &gt APES Al £ 2t A
Batlch. 2t T 394 2% ¥ BAE T FARS oI ERRAAES S35t A9 AF EeA
3= Aol & wlF A VHNS 7| o2 o] ZHvAE =
3. g5 2 o 7a8< TS
olglo] g JdA 2.5 g& TR/ 50 mLol|l &agh &3
Table 1. Classification of experimental and control groups
Product name Chief ingredient Sugar Alternative sweetener
Smart Chewable Vitamin A (SC) vitamin A glucose xylitol, sorbitol
Hikid Plus (HP) calcium glucose sorbitol, erythritol
Hama Vitamin Pharm (HV) vitamin B1 lactose xylitol, mannitol
Hemoteenteen Kid (HK) iron lactose xylitol, erythritol
10% sucrose (S) Sucrose, DW
Taliva spray (T) Calcium chloride, etc
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6. A4 &4
B AT B4 A E flste] SPSS 11.5 Z2aS o] %
FTh A £4(ANOVA)S B8 & 7He] Aol & HHs

, Ax o)A AR (LSD) o7 AE ARt 89 Bet
H <3 A€ Al sl A 5o Hgd £9e] 7
3= U E -4 (Paired t-test)S ©]-&3lo] 4 O]'M
Hp = 0.05).

ol

2. M

Il ol A%
1. KA M=

ojglo] g Al A AL AT APt 4F<] Hit pHe
4.1401% HV7} pH 3.602.& 714 weka, HP7} pH 4.802
2 7P =kt Atz S pH 6.3001H, e 470

o] pH 25 &3] A pHOl 555t} ¥tk (Fig. 1).

6.30

SC HP HV

HK S

Fig. 1. pH of experimental and control groups. The pH of all experimental
groups were lower than critical pH 5.5 at which point enamel demineral-
ization starts.

Table 2. pH difference of experimental and control group
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2. 245

#4552 pH 7.07H4 o]2=d 223 0.1 N NaOH 42
= Zolee o, AT 459 W 6.68 mLola HV7}
11.01 mL& ymA] ddast ¢4 tizael sEn fefsi
2 gkl Uegt(p < 0.05). 713 #= ekl sCe
2.94 mLE WA AdTEt frefshAl Askem (p < 0.05),
Fd izl 89 #4552 0.019 mLATHFig. 2).

Ao

T

ofglol§ FYAS AT A AT 12417k o] Fol e =
£ A0l pi 5.5 el B vebact W AF Az
o W pH AAEL 24.06%9°0, Y 2 & HPR

26.56%°]3L 71 A2 T HVE 20.58%AtF. 471¢] &
T2 Fad T SO 32.85%ETH FostAl @} tHp

A

0.05). &4 izl Bl S ¥e A% 18.57%9 #Aaes
Hol gl ARATS &4 xd TR f9sH & o]
YelthHp < 0.05) (Table 2).

= 11.01

HV

SC HP HK S

Fig. 2. Buffering capacity of experimental and control groups.
S = positive control group

One-way ANOVA test (p < 0.05)

* : Significantly lower buffering capacity than HV

a : Significantly higher buffering capacity than the SC

Group pH before Incubation pH after Incubation Reduction Rate (%)
SC 6.6010.00 5.03+0.05 23.734+0.87*
HP 6.40+0.00 4.70£0.00 26.5610.00*
HV 5.6610.05 4.50£0.10 20.5840.81*
HK 6.3010.06 4.70£0.00 25.3940.00*
S 7.0040.00 4.70£0.00 32.8540.00
T 7.0010.00 5.70+0.00 18.57£0.00
S = positive control group, T = negative control group
One-way ANOVA test (p <0.05)

*: Significantly lower reduction rate than S
a : Significantly higher reduction rate than T
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Table 3. Demineralization of enamel of bovine tooth

Group VHN before Demineralization VHN after Demineralization VHN Difference Reduction Rate (%)
SC 383.75 £ 39.95 327.59 + 2141 56.15 & 25.42* 14.23 £ 5.49*
HP 383.93 £ 40.94 364.23 1 38.42 19.70 £ 10.01* 5.09 £ 2.46°
HV 379.63 £ 39.40 214.52 £+ 40.82 165.10 + 53.60* 43.07 + 11.84°
HK 381.28 £ 38.96 306.36 £ 35.37 74.92 £ 15.50* 19.69 & 4.07*

S 378.15 4+ 39.95 353.63 + 32.63 24.52 + 16.62* 6.30 £ 3.96°
T 373.13 &+ 41.67 376.93 + 40.91 (-)3.79 £ 17.93* (-)1.17 &= 4.77
S = positive control group, T = negative control group
Paired t-test (p < 0.05)
* : Significantly different between before and after demineralization
One-way ANOVA test (p <0.05)

a : Significantly lower reduction rate than HV
b : Significantly higher reduction rate than HP

7}¥atS r/‘r(p < 0. 05)
2 s A oA A Gte] 4
20.52%°]a, AdT &
ol 43 Es gEEn
o ol =3 THp < 0.05). HP= 5.09% % A& FollA
Vg dston], yela 4gEs 5218 Aol BATHp <
0.05). ¥ d=TQ S HAaegL 6.30%= HPE ALg 3
el AyrEe wgton, &4 dxadd T 23814 1.17%
e

el FHnAE =7 S7FekdEH(p < 0.05) (Table
3).
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Fig. 3. pH change of experimental and control groups with S. mutans by
incubation time. After 12 hours of culturing S. mutans, the pH of all four
nutritional supplements were lower than 5.5.
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