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Antimicrobial effects of green tea extract—containing dentifrice
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Objectives: This study aimed to evaluate the antibacterial activity of green tea extract containing
dentifrice on oral disease—causing bacteria.

Methods: The antibacterial activity of green tea extract containing dentifrice was examined on the
gram—positive bacteria Actinomyces israelii, Enterococcus faecalis, Filifactor alocis, Streptococcus
mutans, and gram—negative bacteria Fusobacterium nucleatum, Porphyromonas gingivalis. A. is—
raelii, E. faecalis, F. alocis, S. mutans, F. nucleatum, and P. gingivalis were cultured with green tea
extract containing dentifrice or control dentifrice; they were then incubated at 37°C under anaerobic
conditions and cultured. Following incubation, a microplate reader was used to measure the absor—
bance and observe the number of bacteria. Statistical significance tests were conducted using the
Mann-Whitney test and SPSS 24.0.

Results: Green tea containing dentifrice has antibacterial activity against A. israelii, E. faecalis, F.
alocis, S. mutans, F. nucleatum, and P. gingivalis. Furthermore, green tea containing dentifrice killed
more than 99.99% of 4 strains of gram—positive bacteria and 2 strains of gram—negative bacteria.
Conclusions: The detergent with green tea extract is significantly reduced the bacteria applied in
this experiment; dentifrice has a bactericidal and antibacterial effect against oral bacteria. Therefore,
the detergent with green tea extract is thought to be helpful in preventing dental caries and peri—
odontal disease.
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2 Ao 1IN 45T IS 252 085
9.0, ACTC (American Type Culture Collection, Manassas, VA,
USA)olIA Hdstoltt. It 22+ Actinomyces israelii
ATCC 12102, Enterococcus faecalis ATCC 29212 ¥ Filifactor
alocis ATCC 35896, Streptococccus mutans ATCC 251755 AR
styon, JZ8-SAANw S 2= Fusobacterium nucleatum ATCC
25586 @ Porphyromonas gingivalis ATCC 33277-& A+&-319ith A.
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BAIAE o]-gstef 37T F71 AJEoll A vitstict.

Table 1. Experimental dentifrice main ingredient combination

L . Control ~ Experimental
Division Ingredient L .
dentifrice dentifrice
Efficacy Sodium chloride - 20%
ingredient  Potassium nitrate - 3%
Calcium carbonate - 20%
Green tea extract - 0.04%
Sodium - 0.76%
monofluorophosphate

Formulation Humectant, Appropriate  Appropriate

ingredients  foaming agent, amount amount

fragrance, etc.
Other ingredients

175

Al 2 | SXFES tRMIXIRIC Mol tHet et Eot

2. A MIX[H| =H| & &aE A

B Aol A ARESE AIRA ] AR 23R Table 13} 2o, g
3 A1E2 Clinical Laboratory Standard Institute (CLS)<] 5%
of wkzt FHEAeH”, Z8]E AIXAIS 50 ml Y3 FEO 10 g% &
Hjsto] Y, S/ESE o085t} 40 mIZA] A &, vortex YAE
ol-&sto] 187F &3ttt o] 10,000 x golA 1024 YAl
SFIL, AT WS RS FEE $A Al tigt 3 Aol

Agsteint

3. A7 AI™

FHE AIRA ] Al 9l 187 ¥REAIZ 3, 40 ml9] Al
HAE €3 F alocise= 371, H]EFI K, cysteine ¥ arginine®] &
Skl gamfR]of] 51T}, F nucleatum ¥ P. gingivalise 3|7
HER] K7 2 5HE HufR] o) HEotoiet. T3t A. israelii 2 E.
faecalist= brain heart infusion AR FE35I L, S. mutans
= mitis salivarius (BD bioscience) ZAHiR]o] HEs1ict H5H
HiZ| = @7V dEolA 2 Ei= 4Y S8t Higote] Al HEE &7

stk

j=s)
12 ol

=
d

4. SHEH 2N

EAI5H2 3914 AAR= IBM SPSS Statistics 24.0 (IBM Inc.,
Armonk, New York, USA)S AR&5}10] 77k H| &= 2-sample t-test
9 Mann-Whitney test® £-43}%100, Z] B W& paired t-test,
Wilcoxon's signed rank test® 45ttt 2422 0.052 5%

o,
o7 A%

1. A. israelii0l| CH3t g+t2d T}
A. israeliio]l I3t HXZEE wig XA S Lol

0.7

Bacterial growth (O.D 660 nm)

| =&~ Control
=/ Experimental
T T T T T T T T T T 1

0 8,192 4,096 2,048 1024 512 256 128 64 32 16 8
Dilution factor

Fig. 1. Antibacterial activity test of the experimental dentifrice against
A. israelii. A. israelii was cultivated with control or experimental in
the various concentration. The growth of A. israelii was measured by
spectrophotometer at 660 nm of wavelength. *Statistically significant
compared to control group (P<0.05).
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Qoll, ot AAE AT
HYTKP<0.05) (Fig. 1).
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Fig. 2. Antibacterial activity test of the experimental dentifrice against
E. faecalis. E. faecalis was cultivated with control or experimental in
the various concentration. The growth of E. faecalis was measured by
spectrophotometer at 660 nm of wavelength. *Statistically significant
compared to control group (P<0.05).
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Fig. 3. Antibacterial activity test of the experimental dentifrice against
F. alocis. F. alocis was cultivated with control or experimental in the
various concentration. The growth of F. alocis was measured by spec—
trophotometer at 660 nm of wavelength. *Statistically significant com—
pared to control group (P<0.05).
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HAtKP<0.05) (Fig. 4).
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Fig. 4. Antibacterial activity test of the experimental dentifrice against
F. nucleatum. F. nucleatum was cultivated with control or experimen-—
tal in the various concentration. The growth of F. nucleatum was mea—
sured by spectrophotometer at 660 nm of wavelength. *Statistically
significant compared to control group (P<0.05).
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Fig. 5. Antibacterial activity test of the experimental dentifrice against
P. gingivalis. P. gingivalis was cultivated with control or experimental
in the various concentration. The growth of P. gingivalis was measured
by spectrophotometer at 660 nm of wavelength. *Statistically signifi—
cant compared to control group (P<0.05).
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Fig. 6. Antibacterial activity test of the experimental dentifrice against
S. mutans. S. mutans was cultivated with control or experimental in
the various concentration. The growth of S. mutans was measured by
spectrophotometer at 660 nm of wavelength. *Statistically significant
compared to control group (P<0.05).

HAtKP<0.05) (Fig. 6).
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Table 2. Result of sterilization test (unit: CFU/ml)

Bacteria Base After 1 minute
A. israelji 1.77x10° <10 (99.99% over)
E. faecalis 1.97x10° <10(99.99% over)
F. alocis 0.97x10° <10(99.99% over)
F. nucleatum 2.03x10° <10 (99.99% over)
P. gingivalis 1.43x10° <10(99.99% over)
S. mutans 1.47x10° <10(99.99% over)
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