J Korean Acad Pediatr Dent 36(3) 2009

40
>
El
i

277t Streptococcus mutans®| ‘dt H biofilm Fdof o|x|= &

Asi4 - o] - 2| - GRE - Lo

Ak e X9l oA Behere) Zobx|wfetm, X198 474 B 26k BK 21, "e|2fehst vl g B

FAREO] 998 F2AN probioticszA 2 A G v 1 g0l Was|m ek, ole] A@HE FAT LE
5% S5 ?

A £ Adeste] A8 AT S. mutansel] e S99 biofilm FA PIXE F&F& Hrista, L&
fro] Az, dFT, WA T, Zed A9 S ST

frobt S E ol S. mutansg U F ATTE S A BE AR %7t S/l wE S. mutans $7F 4
o} Hfo e "t Stk

10% fAkHt ZERo] S. mutansg U T biofilm A =& S 23 Qe E GG, £7E] 2% biofilm B4 ¢l
AastaL, ol o= frog Wishyt glglom, T, dlo]2, $f= F7HHATHX0.05).

okt HER 2 SR AeE 243 A7 012.(3.48+0.01), FE(3.67+£0.02), 9°]2(3.71+0.02), A
GG(4.04+0.02), B718]2(4.1940.02) £ 2 YERTY.

Fakt B R TS HUIRE A Brlel vt b B2 RIS EYlon JEIE GG, ool FE, o],

FE0R U o AYS bl
ool ATHE FARE MR 20T B A
[e)

2l 5 4 47 FARE 7Hedel daes vEE 28y fa 2R
f FoM FZEER7 LT S, mutansE AR I biofilm A S AAAIA FHAQA EHE /R IS &
T A

F20{ : S. mutans, ¥2HT &5, Biofilm

I.M E ol g3 WY & 77} AL FAIBHHA BATHS AEF
2 AAsks A5 gk A7 g oy, 5 f
A op¢-A 5 4 W Aol AT S249] d@rsiES & o] A7 A2 QF2E f 55 o] 83t S. mutans
st 714k Bt olFlo] Xof AxA e WS & o] 34 9 AP JAlste = o] Al=rt Baud vk glo
SAA S = A Aozl Kool 7] WAl 0B A] ZH AR B HaE AT
g5 nAe 4 W AT 2E Streptococcus mutans, TAEE AT AT HolA 23t F5E FAA7|2 F3)
Streptococcus sobrinus7t 2 4 A T}, A& JAst] Fa Alite] &S A 2H g2t
S. mutanse Gtf(glucosyltransferase) S #H|a) AGC 2 ¥} =spiA] o] 37} qlom? At T £
|

£

FH w84 A g9/l 257 (glucan) S g3 o] A
= AF3E Uehdlo] o} e A g =go =M ZA]
A G ofl Hofdtar X|op-2FE o7, 2] o]

wekA S, mutansell ©lgh X[ob%-2 S AlEt7] fal o Qs

Wio] AlREom? 1 F Xo}-2] di-& 913l probiotics o2 FHet U mEgE Iy
HAXA 2 Mol

ZTZoA BF 285 3009 / &tstid X/°/°WIEH st8l 2ofx|nfstw A / 062-5630-5668 / hellopedo @ hanmail.net

RO+ 20094 038 18Y / &% ol 20094 068 222 / AAMEN: 20094 06€ 30Y



1.4

oo
ojo

=
vl

1}

4
*P% T7} mlvL 10414?4 oltoln] FAFuF - ko] 8.0%
oldel B LEF 2T (Y /e, vid HEH GG) & ol
fzroze $RMEa 2 o s A
sttt 72 AFe] Fo TR & 1o FAEH U}

)\.J—Oi 6‘],01*7

r&
-
rr
=
-z
M
Jo
e
:

L
ol
Ho

i

el st A2

7} S. mutanse

:{o

ol ofm °§ F& FEA g A= A

APREG 33T BF R
1=l

ol
=3 EH*JEL A 2R 57 S, mutans®

iR 2 ALE-E 0.25% glucose trypticase soy broth(TSB)
© AlzAe] A|A] P‘ﬂc’ﬂ wet FH7et E3bste] wEkgk &

1217 CollA] 1583t

E ML

2. S. mutans B

™ 2

| ET&%C"J S. mutans serotype c(Ingbritt strain)&
3 ulE TSB 20 mlol 58kl 37°C wjg71el

Table 1. Compositions of fermented milks and milk
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Product name Lactic acid bacteria Composition
Tootee Streptococcus thermophilus HY9012 Skim milk 3.52%, Maltitol Syrup 10%, Isomalt oligosaccharide
(Korea Yakult) L. lactis HY499
Ace Lactobacillus casei Skim milk 3.7679%, Sucrose, Fructooligosaccharide, Crystalline glucose monohydrate
(Korea Yakult) Bifidobacterium
ES Bifidobacterium Skim milk 35.592%, High Fructose Corn Syrup, Isomalt oligosaccharide, Dextrose,
(Namyang) Lactobacillus casei Cyclodextrin Syrup, Sucralose
Lactobacillus paracasei
Bulgaris Streptococcus thermophilus Korean cow’s milk 79.7%, Skim milk, Apple concentrated juice 6%,
(Namyang) Bifidobacterium Isomalt oligosaccharide, Crystalline glucose
Lactobacillus acidophilus
Active GG Lactobacillus rhamnosus GG Korean cow’s milk 50%, High Fructose Corn Syrup, Apple and pear concentrated juice,
(Maeil) Lactobacillus bulgaricus Fructooligosaccharide 1%, Skim milk, Crystalline glucose
Streptococcus thermophilus
Bifidobacterium
Lactobacillus acidophilus
Natural taste milk None Korean cow’s milk 100%

(Binggrae)
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Fig. 1. Viable cell count of Streptococcus mutans in fermented milks and

milk by concentration of drinks.
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Fig. 2. Biofilm formation of 10% fermented milks and 10% milk accord-
ing to presence of Streptoccocus mutans. The optical density was mea-
sured at 595nm in the spectrophotometer.
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Akt ES §ho] 5% Al S. mutansg HES A(0%)E ol o7} 7P} ki FH, dlo] 2, dHHE GG, VA £2
t} biofilm @A ol Attt W f= T=7F S7Fgel 2 EolAtH(Table 2, Fig. 4).
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Aol A7tEA & AR v well S FE9 o] 27} 247 mlZ 7P} E=5kth HE B GG, FH, o] L, olo]~,
99} 2.5%, 5%<] AEIH GGE AL YA fakd HEH E7he] 29| o= YElstH(Table 2, Fig. 5).
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Fig. 5. Buffering capacity of fermented milks and milk. Fig. 6. pH change of fermented milks and milk by incubation time.
Table 2. The pH and buffering capacity of fermented milks and milk
Tootee Ace ES Bulgaris Active GG Milk
Initial pH 3.67+ 0.02 3.71x 0.02 3.48+ 0.02 4.19+ 0.02 4.04+ 0.02 6.39+ 0.02
Buffer capacity
1.62+ 0.02 2.04+ 0.05 2.02+ 0.02 247+ 0.05 143+ 0.30 0.18+ 0.01
(IM NaOH ml) 7 3
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Fig. 7. pH change of fermented milks and milk with S. mutans by incuba-
tion time.

Table 3. Concentration of Ca and P ions in fermented milks and milk
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Fig. 8. Concentration of Ca and P ions in fermented milks and milk.

Concentration(ppm) Tootee Ace ES Bulgaris Active GG Milk
Ca 228.3 396.7 215.2 732.7 301.4 4532
P 171.3 184.5 122.6 552.1 220.3 336.5
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Abstract

THE EFFECT OF FERMENTED MILK ON VIABLE CELL COUNT AND BIOFILM FORMATION OF
STREPTOCOCCUS MUTANS

Hye-Sung Shin, Seon-Mi Kim, Nam-Ki Choi, Kyu-Ho Yang, Mi-Sun Kang*

Department of pediatric dentistry, Chonnam national university school of dentistry, Dental Research Institute and Second stage of BK21
*Department of Microbiology, Collge of Medicine

Lactic acid bacteria worked positively on gastrointestinal tract and oral environment. So I selected commercial
five fermented milks and milk, and then I evaluated their effect of growth inhibition and biofilm formation of
cariogenic bacteria, Streptococcus mutans. And also calculated the acidity, buffering capacity, concentration of
Ca and P ion and pH change of those drinks.

After adding S. mutans to fermented milks viable cell count of S. mutans in milk was not statistically differ-
ent but those in all fermented milks were decreased as concentration of fermented milk increased.

When [ measured the amount of formed biofilm in 10% fermented milks and milk with S. mutans and com-
pared with those without S. mutans, the amount was decreased in Active GG and Bulgaris while being in-
creased in Tootee, Ace and milk(/X0.05).

The fermented milk with the lowest pH value was E5(3.48+0.01), and the highest was Bulgaris(4.19+0.02).

pH change of the fermented milks and milk with S. mutans was measured. The highest acid producing fer-
mented milk was Bulgaris, and followed by Active GG, Ace, Tootee, E5, Milk.

These results indicated that fermented milks had caries activity due to the value of initial acidity and acid
producing capacity. But, concentrated fermented milks had the inhibitory effect against S. mutans, and also
had high volume of Ca and P ion that protected teeth. So I suggest that they have positive effect on teeth.

Key words : S. mutans, Fermented milk, Biofilm
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