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Anticariogenic Effects of Different Types of Tea
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— Abstract

suppress the formation of S mutans biofilm.

The aim of this study was to investigate the effects of green tea, black tea, barley tea and roasted corn tea used in
South Korea to make tea on the formation of Streptococcus mutans biofilm. The aqueous samples of 4 types of tea
were extracted from commercial tea bags using cold water (7°C) or hot water (72°C). S. mutans UA 159 was introduced
into 96-well plates which contained the tea samples and 1% sucrose media. Crystal violet staining was used to assess
the effects of teas on S. mutans biofilm formation. In both groups of green tea and black tea, the biofilm significantly
decreased with the solution of 50 L aqueous sample in 200 pL media and 100 uL aqueous sample in 100 pL media
(p < 0.05). S mutans biofilm with 25 pL of barley tea or roasted corn tea aqueous sample in hot water (72°C) for 10
minutes showed significant decrease compared of green tea or black tea (p < 0.05). In this study, green tea and black tea
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Table 1. The types of tea used in this study

3 ES B U FAHRIHOZG B

HA discE 92 247}19| & E2f 0| E(well plates)dj| 7°C ‘H=2}
72°C 242 FECHATROY A FEES L5 mMLEHE &, S
mutans UAL59 #3FE 2 x 10° CFU/mLO| E|=& HFSt1 &
volumeO| 2.8 mLO| =& &}0] 37°Co| &2 7|0 24A|ZF dY
YOI AL =T 2 22 28 of0| 24| B = Xt FEZS
HX| %1 1% sucroseZt SO{ Q= BHI HK| HHX|O|A FTE Y
ot 2oz ULt

et 5™ E ol HA discE 0.1 M potassium phosphate

buffer(KPB, pH 7.0)2 23| MA3t & X220t EX|(VCX 130PB,
Sonic & Materials, Inc.,, Newtown, CT, USA)E O|-9-6}04 HA disc
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Tea Code Manufacturer Type
=XHGreen tea) GR
2 X}(Black tea) BL
Dongsuh, Seoul, Korea Tea bag
H2|X}(Barley tea) BA
224K} (Roasted corn tea) RC

GR = Green tea, BL = Black tea, BA = Barley tea, RC = Roasted corn tea
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Fig. 1. Colony forming units (CFU) assay after treatment of
4 tea solutions on 5. mutans biofilm. Aqueous samples (100
uL) were made using tea bags infused in cold water (7°C)
or hot water (72°C) for 10 minutes.

Differences in superscript letters indicate statistically signifi-
cant differences among 4 types of tea extracted using cold
water (7°C), and differences in superscript numbers indicate
statistically significant differences among 4 types of tea ex-
tracted using hot water (72°C).

Kruskal-Wallis & Mann-Whitney test (* : p < 0.05)

GR = Green tea, BL = Black tea, BA = Barley tea, RC =
Roasted corn tea
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Fig. 2. Scanning electron micrograph of S. mutans colony on hydroxyapatite(HA

) discs (magnification x 100).

A : Control group, B : Green tea (7°C), C : Green tea (72°C), D : Black tea (7°C), E : Black tea (72°C), F : Barley tea (7°C), G : Bar-
ley tea (72°C), H : Roasted corn tea (7°C), I : Roasted corn tea (72°C).
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Fig. 3. Influence of 4 tea solutions on S mutans biofilm.
Aqueous samples (100 pL) from different types of tea ex-
tracted using cold water (7°C) or hot water (72°C) for 10
minutes.

Differences in superscript letters indicate statistically sig-
nificant inhibitory activity differences among 4 types of tea
in cold water (7°C), and differences in superscript numbers
indicate statistically significant inhibitory activity differences
among 4 types of tea in hot water (72°C).

Kruskal-Wallis & Mann-Whitney test (* : p < 0.05)

GR = Green tea, BL = Black tea, BA = Barley tea, RC =
Roasted corn tea
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Fig. 4. Influence of 4 tea solutions on S mutans biofilm.
Aqueous samples (100 pL) from different types of tea ex-
tracted using hot water (72°C) for different times.
Differences in superscript letters indicate statistically sig-
nificant inhibitory activity differences among 4 types of tea
extracted using hot water (72°C) for 5 minutes, and differ-
ences in superscript numbers indicate statistically significant
inhibitory activity differences among 4 types of tea extract-
ed using hot water (72°C) for 10 minutes.

Kruskal-Wallis & Mann-Whitney test (o < 0.05)

GR = Green tea, BL = Black tea, BA = Barley tea, RC =
Roasted corn tea

Fig. 5. Influence of 4 tea solutions on S. mutans biofilm.
Aqueous samples (25, 50, 100 L) from different types of
tea extracted using hot water (72°C) for 10 minutes.
Differences in superscript capital letters indicate statistically
significant inhibitory activity differences among 4 types of
tea (sample size 25 L) extracted using hot water (72°C) for
10 minutes, differences in superscript small letters indicate
statistically significant inhibitory activity differences among
4 types of tea (sample size 50 pL) extracted using hot water
(72°C) for 10 minutes, and differences in superscript num-
bers indicate statistically significant inhibitory activity differ-
ences among 4 types of tea (sample size 100 uL) extracted
using hot water (72°C) for 10 minutes.

Kruskal-Wallis test & Mann-Whitney U test (* : p < 0.05)
GR = Green tea, BL = Black tea, BA = Barley tea, RC =
Roasted corn tea
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OB} HCHp < 0.05). EZA|ZHO CHSIAIS 72°C 242 100 pL
E FEOIUS W Ul BF A ZF SANCE ROISHA| U
Ch FE20)| T2 Hw o M= SXtet S4te| 42 25 plo] H2
YS FEOIYS O 100 pLo| H2 LS FESIUS I ECt S
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mutans biofim 40| O HOH EAXHOZ KO R/ALCHp <

0.05).
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