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Q ok FX= AR A T 7P &9 A3 O 7 Streptococcus mutans (S. mutans) w0 27 FAE
FAst=H ¢ 83 A& 9IS} Porphyromonas gingivalis (P, gmgiva/js)—t— EHA 73 8
o2 FF P 8% A FSFES st BT AFEZTL A 24A 2 A 2T I E
st Xote] S AT g e W 548 A O 2 Prevotella intermedia (P, intermedia) 7t A

2 [‘2.

o]t} o] AFo| A= cetylpyridinium chloride (CPC), sodium fluoride (NaF), =3} &9, £ F&°
S FEAHEOZE = YA AES AFESY] S mutans T2 £3, 7AS Fo 7 A 4EA P o gin—
givalis, P. intermedia 03l & S22 F13tuA}t sty 1 A A& A% S mutans, P. gingivalis
of thall 30 s el 4.00 Log, 4.68 Loge] AAEHL 313193, P intermedia®l 7% 30 s 2.40 Log, 60
s 2.70 Log AFE#ES 82134 th. E3 Dentocult SM Strip mutans (SM Strip) G9H-S H@3te S
mutans ¥ FAAFEE ANE A52 GA AT F AUt ol¢} 22 A& 53l CPC, NaF, 2 294,
&9 FE2RE X §S vl YA AT T AFES Bl T B FH S 22 A ool B9t s
Ao Z 7t

Abgract: Dentd caries are one of the most common ord diseases and Sreptococcus mutans (S mutans) plays an important
role in the initiation and progression of denta caries. Ord malodor is primarily the result of microbia metabolism such
as Porphyromonas gingivalis (P. gingivalis) that produce volatile sulfur compounds (VSCs), causing ora malodor.
Prevotdla intermedia (P. intermedia) is known as typical periodontopathic bacteria, and periodontal disease is chronic
inflammatory disease that leads to damage of gingiva connective tissue and aveolar bone, eventudly loss of teeth. In
this study, we investigated antimicrobid effect of mouthwash containing cetylpyridinium chloride (CPC), sodium fluoride
(NaF), green tea water extract and pine needles water extract against cariogenic and periodontopathic bacteria sucn
as S mutans, P. gingivalis and P. intermedia. As a result, the reduction ratios of S mutans and P. gingivalis were
4.00 Log and 4.68 Log reduction for 30 s, and P. intermedia were 2.40 Log reduction for 30 s and 2.70 Log reduction
for 60 s. Dentocult SM Strip mutans (SM Strip) provides easy detection of visuad data showing a significant inhibition
on S mutans. In conclusion, we expected that mouthwash containing CPC, NaF, green tea water extract and pine needles
water extract could help preventing the dental disease like dental caries and orad malodor.
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Porphyromonas gingivalis (P. gingivalis)=
shedl F23 AN B A4 o}—t— T
= dEA 6.

AFAR A AR A 2T
stod oke] A 2T e W WA
olt}. A5 Aghe] Azl YA A LAsto] A4
St "wY a2 E71A4 MloltH9). Prevotdla in-
termedia (P. intermedia) & A4 XI5 Ao X5
& Wl sAlsHA EAcs AF-AE F8 HATF
9] dhto]tH10,11].

T3 AA ) Bol AH&E = cetylpyridinium chlor-
ide (CPC)-°4 73 7ol vk L a3t de] 4
203l sodium fluoride (NaF)= E49HS ¥Ad35}k]
AofEH-E Hustal SRS diiva 42
[12].
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A3ho] Ylo] == S mutans, P. gingivalis, P. inter-
media o] thall &9S Yehll=A stz 643l
o 71EY mAdE APEES SRlske WHoRE
plate counting®. 2 745 ERIst= ALoE 1oy
Dentocult SM Strip mutans (SM Strip) GA1PH-& 28
stod ApgEo)] tigh A ZH2A a3E SRk vhes
A AF A= 7 TR 73 Aol digk &3
2 Hg2 o2 AEStuA st

mlo

2. M= 3 A

21 A& 2 U Ak

-2 A= Slar Ag oA S rhe-2f]Al(oF
2HHA T, Koreg) (©13F PRI A)E AHESE] -
7ol tigk g+t Frbsiaoh Al AHEE vt
2 AE FEHESZ CPC (Zedand Chemicas,
American Samoa), NaF (Mek, USA), 3t 3=
(Bioland, Korea), £ = (Bioland, Korea) < -
sto] A&t th(Table 1). P8 E vlY-S 9 viA =
4] brain heart infusion (BHI) (Difco, USA), agar (Difco,
USA)E AM83H3aL, F3HA|Z DIE neutrdizing broth
(Difco, USA)S T3t AHEstAth I8]al S mu-
tans 9442 2|3l SM strip (Orion Diagnostica, Finland)
AFS ARSI 7187 vl Hobes @7
Z710] %% bactron anaerobic chamber |-2 (Shel Lab,
USA) oA =it 25 A3 A5 9 Ak
AdAE v HHE A

22 HY Az

2 Agoxe FEE] dEH FA dJ+,
TH i, AFES fFddS vjgste] AR
t}. S mutans (KCTC 3065), P. gingivalis (KCTC 5352),
P. intermedia (KCTC 3692) 5 3%< = AEA-Y
AE 2R & who} A}%Eﬂiztﬂ, nh- 229 A1 2] AL
g8 AZ4skE 98l AE S mutanss AHESHATH

23 REd2ol gy It

Aol AHSH vle-2A U FEg ] e
A3t 28l HA2AsNEE ¥ 7PE (minimum inhibitory
concentration test, MIC test)S 2 A5t CPC9} NaF

= 01%, 3+ F2937 &8 F29L2 8%nE =7 F

rulo



A 4 e ol g rhe AN T de FRET Bl 189

Table 1. Formulation of Major Active Ingredients in Mouthwash

Active ingredient

Concentration (%)

Test Control 1
Green tea water extract 0.04 -
Pine needles water extract 0.04 -

CPC 0.05 -

NaF 0.03 -
Flavourings 0.10 0.10
Excipients 10.00 10.00

Methyl paraben 0.10 0.10
DI water Up to 100% Up to 100%

L= 96-well plaeol] 53t ©]F 12 serid dilution
A 28 #5<9 S mutansE BHIo HF3le] 35 C
oA 24 h W3t & %7) MF 47 HE 10 x 10°
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&}al 48 h 52 35 T incubatorol| A A x| vl 3K T
Zt AR s AT S g1l 9
B5 97 B dnld 2R MICE 2H3

-

=
t:oin
oX,
i
r_‘w_‘
L >
&£
~
b
rr
m
N
N
1:01:
B
NI
N
X0
Ir
N
J G

Qb1 e o O

2.4, 747 AEH £F
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AA DB AT O 2 ARESFF AL, v Al A
WE CPC, NaF, 531 =29, &9 29 59 84
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Atk w4 o] FAIEHA] @2 A= FslaA
A 189 A w5 F3ke] 10 PlH< 10102 &
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B:Ad AZH30 s 60 9 & o F

2.6. 74T AIEHCQ| A|ZtE}

SM rip2] bacitracin discE 718-3}31, sdective cul-
ture brothol] 15 min ©#5e] S mutans?H Bk &=
AE AE WA E F0IE Stk APTOEA k-
2AE, T2 BHI brothE viddl ¥, S
mutans 1 x 10° CFU/mMLS] 557} 5 =5 FHEsth
71 % round-tipped strip= 7t videll €3 1 min T}7]
% baditracino] & 40| =5 vid<S HH3s] £E0] L
5745 22 AE 48 h <3, 35 T incubatoroll A Hlj ¥
3t BieF 3 round-tipped strip EHe] A HEE
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Table 2. Inhibitory Activity of Active Ingredients in Mouthwash againg S mutans (NI: No increase)

Active ingredient MIC (ppm)
S mutans
Green tea water extract 20,000
Pine needles water extract 80,000
CPC 7.812
NaF 62.50
Mixture 1 1953
Mixture 2 NI
Mixture 3 NI

#Est] S mutans®] AbE ARE S%F AESHATH
27. EA

T7toll Tk nhe-22 A9 APE Y FrteE 7 43
A WESIG A, T 9 ANE F 9 Log #hS
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i%ﬂOﬂ e i‘ri SAst7] 9ot Hdgh EFL
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@/‘lo}@l A A %" T 1%E AA(5 pvaue <
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3.2, 7140l CHet OrRA

CPC, NaF, HAFEE(EZAF2Y, &dF2)s
FTEAAEORE sl v A AlFe 7448 + S
mutans, P. gingivalis, P. intermedia®l] tislk AldE-
Figure 13} Z3kt},

Alg2 S mutansell i3l 30 sollA4] 4.00 Log, 60 s
o) A 4.18 Log reductions 29311, P. gingivalisoll th3)
30 soll A4 4.68 Log, 60 sell A 4.76 Log reduction= 2
ok &% P. intermediacl] tal 30 sell4] 2.40 Log, 60
sellA] 2.70 Log reductionS R ST}
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Figure 1. The inhibition activity of mouthwash against (A) S mutans, (B) P. gingivalis, (C) P. intermedia at the point of 0 s, 30
s and 60 s. Data are expressed as mean = SE., N = 4, *p < 0.01.

(B)
Figure 2. Dentocult® SM strip mutans test. Round-tipped strip in sdective culture vials during incubator from mouthwash (A), control
(B). Each illustration on the right shows round-tipped strip without vials.

(A)

ARFI 30 s~ 60 I A Al IS ZaE SRl e ATl tal o wnk 9 oz A
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3.3. Dentocult SM Strip mutans SMZ E&t
ol Ant
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