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Abstract In this study, to investigate the anticariogenic effect of
red ginseng, the antibacterial effect, cell adherence and biofilm
formation inhibitory effect of n-hexane extract of red ginseng
marc (HERGM) against Streptococcus mutans, the causative
bacteria of caries, were measured. The growth of S. mutans was
inhibited in proportion to the concentration of HERGM, and was
hardly observed at a concentration above 125 pg/mL (MIC =125
pg/mL). It was found that HERGM acts on the cell membrane and
the nucleic acid component of the cell was leaked. In addition,
HERGM inhibited the adherence and biofilm formation of S.
mutans by more than 90% at a concentration of 125 pg/mL.
GTase activity was completely inhibited at a concentration of 50
pg/mL of HERGM. In conclusion, it was found that HERGM
commonly inhibited the growth and biofilm formation of S.
mutans.
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Fig. 1 Effects of n-hexane extract of red ginseng marc (@) and sodium
fluoride (O) on cell growth (panel A) and acid production (panel B) of
Streptococcue mutans KCTC 3065 after incubation with different levels
of n-hexane extract of red ginseng marc and sodium fluoride at 37 °C for
20 h. Acid production was shown as pH change before and after
incubation. All data were means = SD (n =3)

&

< AR $18te] SRS ARt n-hexane FEES Al
= , FEEO F8L 0.633%E 7139 34 p-hexane
FEE TEF tsao] 3KTH21,24). 24t prhexane =
£S5 DMSOd 343ke] BHI brotholl4] 31.25-500 pg/mL &%
2 S mutans®| N gt S4ES 2AWE AF= Fig 139 2
t}. S mutans® S AEZS DMSOTF H7Ke tizata vl
g AF(Fig. 1A), 3125 2 62.5pg/mL A FEolA zHzt
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Fig. 2 Release of 260 nm absorbing material from Streptococcue mutans
KCTC 3065 treated with n-hexane extract of red ginseng marc, dimethyl
sulfoxide (DMSO) and phosphate-buffered saline (PBS) at 37 °C. All
data were means £+ SD (n =3)
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Aol g3)7} fEe] TA]o o]2A] HEZ[34], AF A9 o
A X NS A4 F de wHolth $X| ol &
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Fig. 3 Effects of n-hexane extract of red ginseng marc (@) and sodium
fluoride (O) on cell adherence (panel A) and biofilm formation (panel B)
of Streptococcue mutans KCTC 3065 after incubation with different
levels of n-hexane extract of red ginseng marc and sodium fluoride at 37
°C for 20 h. All data were means + SD (n =3)
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Fig. 4 Inhibitory effects of n-hexane extract of red ginseng marc on the
activity of glucosyltransferase (GTase) from Streptococcue mutans
KCTC 3065. Inset: Inhibitory effects of catechin on the activity of GTase
from Streptococcue mutans KCTC 3065

3L S mutansS E4EF n-hexane FEE(31.25-1000 pg/mL)}
SHA vkt B S pehexane FEEC| S mutansol] 2J3F
AET P9 mxe dFS AR 2 d3k(Fig. 3B),
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st}
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£ &9 70% e FEE(10 mgmLolA 99% #3))[ 142
HEAY WA 60% ollEhE FEE(300 mg/mLolA 93% Al)
[20]2ch vl Hold AsEAS Bt GTase B4 A7t



J Appl Biol Chem (2021) 64(4), 357-362

361

HE0][336] YA ZTtoZ ARESH catechin 62.5 pg/mL
olde] FmolA oF 30%E AsHste] 4 n-hexane FEE
] catechin®T} =2 A4S Yeplilc). webA, 4 g
hexane FZE° 93t S mutans®] GTase &4 A7} S
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T Al A5l Ay #gsEthe == GTased] A
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U} GTase®] A3l a3b= FE=ATH36]. W AT 95% o
&G FEES S nuans] AT T EIE Holwout
GTase A3l EI= §IATH6]. =, S. mutanso]| et S F3}
9} GTase 84 A3 TH7F A A &= A= Ao}, ¥
2} pohexane FEEL S mutans®] A5 GTase S0 &
FHoZ As| gHvt o] FA vl LA Egol odH
o} T A G4 Hole 4ES 4ske FH A7
7t BaE o2 AlEE.

4 2 o

z 5

£ AFolMe 24te] A BHE AR f18te] 24tat
n-hexane 25 X A Streptococcus mutansl| OIS
et &3, A FERE AEE A A 29E S
24 phexane FEEQ Tl vlEsl] S mutanse] A
o] A=, 125 ngmL °)Fe] sEoMe Ao A
RAUTHMIC=125 pg/mL). T4 n-hexane FE=°| AlZdo]
Zhgate] MEL] A il fFEATIE ZeE Yt 2
2132, S48 n-hexane FEES 125 ugmL ©)/de] FEolA
S, mutans®] -2 AET F4E 90% ©)F Az s
GTase &4 50 pg/mL FEA 3] Asf=|qrt. A8
2 Z5H p-hexane FEEL S mutans®] S AET FA
= TEHeE Adfske AR Uehst
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FE5 - Streptococcus mutans
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