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Abstract

Purpose : In this study, to prove the antibacterial effect of Disocorea batatas, which is widely used for food, and to confirm the
growth inhibitory effect, the antibacterial activity against L. gasseri, S. mutans, and P. gingivalis was verified. Based on this, it is
intended to verify the utility as a preventive and therapeutic composition for dental caries and periodontal disease.

Methods : RAW 264.7 cells were used to verify the cell survival rate and NO (Nitric Oxide) inhibitory effect on Disocorea
batatas ethanol extract (DBEE). In order to verify the antibacterial effect against L. gasseri, S. mutans, and P. gingivalis,
concentrations of 125, 250, and 500 mg/m¢ of DBEE were used and measured by the disk diffusion method. In order to confirm
the growth inhibitory effect, the absorbance was measured at 600 nm at 3, 6, 12, 18, and 24 hours using the liquid medium dilution
method, and the growth inhibitory effect was measured compared to the control group.

Results : The cell viability for DBEE was 91 % at 50 mg/m{, and there was no cytotoxicity. The NO production inhibitory effect
was shown from 10 y g/ml, and the higher the concentration, the greater the inhibitory effect. As for the antimicrobial effect using
the disk diffusion method, the higher the concentration, the higher the antibacterial effect. At 125 mg/m¢ and 250 mg/m¢, S. mutans
and L. gasseri showed high antimicrobial activity, and at 500 mg/m{, the antibacterial effect was higher in L. gasseri. The growth
inhibitory effect in DBEE was concentration-dependent as the higher the concentration, the higher the growth inhibitory effect, and
all of them began to show growth inhibitory effects from 6 hours.

Conclusion : Considering that it is widely used as an edible and medicinal material, Disocorea batatas has shown the potential
to be used as a substance to prevent and alleviate dental caries and periodontal diseases, and it is believed that further research

can be applied to oral health care products.
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Sejifatol|A] Fef S X of9-AlFat 2| FA g
2 o5 osly] flate] AAUYH I AHD AN, B
2EE S rhoFet A E B3 choFet 1AEATS A
= A3 Zo|thEom 5, 2021). 11} &)@ chylE AF
W EAS 2 20109 223}t 52435 39, xops
A5 79, Ag 9 ATz AR 1095 xm
st AL, 10do] A 20219 71& X2Fy 2] F23E
9], 2|oF-Al5 49, A= B AT o] A 11
[e)

2 e AoleAET 7A BE Asmon
Z715He A Ho|al Qlth(Healthcare Bingdate Hub,
2023).

Z|oF-4129] i Y2A+-S Streptococcus mutans(S.
mutans) 2 & PAFS FH HAL WA T o] 2 <l
pH7} WolA]m AJofo 4 Zgro] WHAL7lA FichHahn
5, 1991). Aok 5 & oraly] el Aol Ewo
S. mutans7} 32HE A QS WA HelES ohs
Aol F250 ol AWAFuH A7k Aol chPark
5, 2011). A HAS A A WHS S8 ayat
spete ayom TRe 2ol avel 4 ous
ol e A&} FAUeSE Agso] BejH 7
Soll ojs) A7l AolthKim %5, 2015). Bh5Hx 2y
oRE AROHES olgal Ao ATelN WA 7}

= "=
Chlorhexidine ©]t}.

.

A wol Agsta g ol

Chlorhexidine

A FAghe] i At

gingivalis)2 X|o} FHo| &3} oz AR o] 3
AAFEe] FE R o] FojA IthKim &, 2017). WA
Hlabe el AlZF A AEA] FEeta A=W X old
o] X A(calculus)e] Fe =2 ZAstHA B=3} HE X
2EHL of/|N7Y FAS WA HS HolE XA

SET 2ok F2E

Porphyromonas gingivalis(P.

|

i

R e

dFA 71t (Hwang %, 2015).

ofg gt AF=Agu} 2Jop-AFo| Al Ygler
o]& FYHA|7]+= P. gingivalis?} S. mutansE A| A5H7] ¢
g w2 TZ3| o]2o]x| 1 9o (Han 5, 2016), 7
Qle] A7l vt B E71% sletol shstobEel Bzt
gofl v Heigro] F7balalet. o2 <la] WALE &
g Aol Husl AgARd tFt TAo] Zr5H
E A th(Pai 5, 2004)

AAFE= 2l S. mutanso]] T

% Aokg-A1%0] A
LAFEEE(You 5, 2007 wFEEE
(Choi =, 2020), 2917} A 2](Kim =, 2022), 3+Z3}
H(Lee 5, 2013) 59 AFE0] o|FojFon, 7‘]27\]
3lo] Y+<l P. gingivalisol T3t 3t ayt= 3|
E(Choi %, 2019), #HEZFAF=ENYoon & Park,
2023), =ZUHEFEE(Kim 5, 2021) 5o YS5EH U
AFoF(Disocorea batatas)S -2 up2fo| Al AFA S Thd
A JE AEoly oA oFgor T2 ARREM,
71eomE AR, S, tish Bl 2=l AREE S
th(Yang 5, 2009). ®3F FZHAHES ASHA 7] 2L
Fuuk 57} 9= warvl Qi Ao2 BRuET 9ot
(Lim 5, 2011). t}oFet Ay O] 747‘5104 &‘ZH 2|8
o= d g o

¥ ATE 4gow Yol ASHT gt Al L
gasseri, S. mutans, P. gingivaliso] |3t & &35 HS
a3 AelA] AT Selsy] Shlgheza AokeA
S Ao o 9 ArdERe] &84S 4

1. A7
1 A=

bR o eb &S T2 HAgtePolA Az AbeK=
Ahe st Az AR 100 g& 4 & d=3 9
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28 1:4 (viv)] v&E 71 2&ul3%7](Powersonic
410, Hwashin Tech, Korea)= 3057 =3 3, 80 C ol
A 34708 23] WhE 255k ofghE =
&=7|(N-110, Eyela Co., Tokyo, Japan)= £t
HiA[AClEl o] 24X Byt & 2EE FAE
on, 35EL 3 %UTh

\1

2. A3
1) Addds
T30l tiE YAl Lactobacillus  gasseri(L.

gasseri, KCTC 3163), Streptococcus mutans(S. mutans,
KCTC 3065),
5352), Streptococcus mutans(S. mutans, KCTC 3065)5 3t
A2 Y A EX YA E](Daejeon, Korea)ol| A £
oFrQkt}), #3 brain heart infusion (Difco Laboratories
Inc., Detroit, MI, USA) broth ®jX]of| HZEs}e] 37 €
shaking incubator (200x rpm, Daehan Lab. Science,
Namyangju, Korea)o| A 24 A7t uljQFsko] AR-E-s}3A.

Al AEET NOZHE dotir] flsf h=Al2s2
3J(Seoul, Korea)o| 5 RAW 264.7 cell S £9F wrolxl-8-5}
A1, 10 % FBS, penicillin (100 U/mg), streptomycin (100
1 g/ml)°] A7FEl DMEM Hj X|(Cytiva, Marlborough, MA,
USA)E ARE-3Fo] 37 °C oA B FAIZ T

Porphyromonas  gingivalis(P. gingivalis,

-

2)

el

|2

0=
P
o

Az BEES WST-1 A|FdHE o]§3513lon, RAW
264.7 cellS 96-well plateo] 1x10* cells/well S EF3}o]
24 A1 71 wjjokalal AR E 10, 25, 50, 100 mg/ml H =2 #]
23}, 24A)17F A3} T WST-1 £ (Daeil Lab. Science,
Seoul, Korea)& 10 u¢ H7}3Far 4417 E¢F B2 A H T}
0] 3 microplate reader (BioTek Instruments Inc., Winooski,
VT, USA)E ©|4-35}9] 450 mmof| A SF =5 SH3to] o
Z e HEEE ey gl

3) NO(Nitric Oxide) MM Xa{ =1}

RAW 264.7 cell& 24-well plateo] 1x10° cells/well & H-3F
Sh31 447 WlaRe 5 AlRE M Aeshyc). e

A7 = 1 ug/mle] =2 lipopolysaccharide(LPS)%
2] 8lal T} A| 24X 7F S0t wieFst itk 1 & ZF wellQ]
SN 100 w0} 5 Griess reagents &35}l 1587
AR T 450 mol A FHES 2H5}ch ARE
NO9] =% = nitrite standard solutionof] 4] o] 3l standard
curveSs ol §te] 4HEsIgh

Al

4) ClAZSANS B8 37 BN =3
L. gasseri, S. mutans, P. gingivalisof] T3t AkeF of EH-&
220 PP vra TMS ol gste] 245
E}(Baloum S, 2016). & +5F X% NCCLS Guide Line
MI1-A60] £5e] AFart 2t F5& 20 4 LY HA

= Aol BT A5G 08, A4 8 mo] P78
paper disk(Advantec, Toyo Roshi, Ltd., Tokyo, Japan)E 3
T ] 9] EHo| WRAIZ] X 125, 250, 500 mg/ml 5=
Ha Zbz 30 WA ARSI 37 ¢ X" d7)A H

F71(5 % COa 10 % Hy, 2 85 % Na)of| A 24X 7F EoF

N P B P
A E ol §3te] ZPsAL, WE APL 38 4

2319t (Kwon %, 2017). L.
gasseri, S. mutans, P. gingivalisE BHI brotho]| 4] 37 T,
24X 7t F}F vl g & ODgodto] 3~57} H == 345}
o] A5kt A Hf A L. gassen S. mutans, P.
gingivalis& 5 ALoF ol =
EE 125, 250, 500 mg/m¢ FE=HEZ 30 WA 3]43taL
37 C shaking incubator(200 x rpm)of| Al vl o3}t HE
S 3,6, 12, 18, 24A17to] EHIUS
reader(BioTek Instruments Inc., Winooski, VT, USA) 600
mol A FHEES ATk BE UYe 3804 vrEs

o AAJstA.

Zr7E 20 y LAE HE35 &

m] microplate

A A& (%) =

AteK(Disocorea batatas) EI2Z&£S
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AkoF ofetg =59 NO #|3l| a9} L. gasseri, S.
mutans, P. gingivalis ¢t 422 W SH7] $35}9]
SPSS 26.0(Chicago, IL, USA)S o|83lo] < ufx]E At

P

m 2 3

oF g 3229 A PES

of o|e&FE=(DBEE)Q] F=o wWE Ax AL
& WST-1 Al S o] &35kt 2+ 100 %A
10 mg/m¢ 97.1 %, 25 mg/m¢ 95.4 %, 50 mg/ml 90.5 %, 100
mg/ml 755 %= Kol AEZEEAo] ¢L&L Felstyct
(Fig 1).

Con 10 25 50 100

DBEE concentration (ug/m’)

Fig 1. Effect of DBEE on cell viability in LPS stimulated RAW 264.7 cells

H A (one-way ANOVA)S AASIF L, ASEALS
Duncan”| ¥:& A4Stk B fol5Ee 052 ohed
=
120
100
E 0|
:_%- 60 -
20
0
2. Aok oeke 23Ee] NO A4 RS &3t

Z&(DBEE)9| 5o w2 NO 44 A
0 ug/meoll A -8 Asf &7}t Yepgtom,

r w
w o
T 1

no
o
T

Nitrite concentration (uM)
S o
T

(0]
T

o

A FE8E AR EAE AR B AZHelson
"IC')I‘

SAA o3t Aol & KA TH(p<.001)(Fig 2).

IilL

Un

100

DBEE concentration (pg/ml)

Fig 2. Effect of DBEE on NO production in LPS stimulated RAW 264.7 cells. Data represent the

mean=®=SD of triplicate experiments,

Values sharing the same superscript are not

significantly different at p{.05 by Duncan’ s multiple range test
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3. AkoF ofeke F2ZFo] gl L. gasseri, S. mutans, P.
gingivaliso] thg ¥

ALSF e F&E9 L. gasseri, S. mutans, P.
gingivalisell T3 T~ SHbES o] gate] W w}
£ 5ot &% A= L. gasserie= 125 mg/m{ 18.97
mm, 250 mg/m¢ 22.98 mm, 500 mg/ml 26.68 m= =7} =

SE FFgo| E3I(p<001), S. mutans= 125 mg/mf

19.04 mm, 250 mg/m¢ 22.77 mm, 500 mg/m¢ 24.50 m=Z F %=
7} =E4E Yo =9ko W, P. gingivalis«= 125 mg/
m¢ 14.72 mm, 250 mg/m¢ 17.75 mm, 500 mg/m¢ 19.19 m= &
L7t & E FoEo] EUTHTable 1). E3F AFOF of
& 559 §Y FxolA= 125 mg/ml} 250 mg/md
ol A]= L. gasseri, S. mutans7} =9F37, 500 mg/mlol A=
L. gasserio] w3k gwtelo] =of zto]E B Ith(Fig 3).

Table 1, Antibacterial activity of against DBEE L. gasseri, S. mutans, and P. gingivalis

Treatment conc.

Inhibition zone diameter t/F
(ng/mg) P
L. gasseri 125 18.97+.17° 125.55 <.001
250 22.98+.32°
500 26.68+.97°
S. mutans 125 19.04+.10% 122.01 <.001
250 22.77+.52°
500 24.50+.55°
P. gingivalis 125 14.72+£31% 87.20 <.001
250 17.75+.21°
500 19.19+.63°
30 -
OP. gingivalis @S. mutans W L. gasseri ¢
E b b
E
T b
£20
E
s 2
a
=
g
S0t
E
£
0
125 250

Treatment conc. {mg/mL)

Fig 3. Antibacterial effects of DBEE according to the type and concentration of bacteria

4. AkoF ofghg FEE9] L. gasseri, S. mutans, P.
gingivalise]] Tt A a3}t

AL OBt FEES 125 mg/ml, 250 mg/mld, 500 mg/ml

9] HE="E L. gasseri, S. mutans, P. gingivalis& %35}

o 3A17L, 6A17F, 12417k 18A|7E, 24A17HA voF & A|7F
gz FFE= 600 moA Z7sHTE S, mutans, P.
gingivaliso]] T3 DBEEO| A Q] AAel] Ail= w7}

B25E oF AN} o} FE EH ol Yk,
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istsetelstel x| M1 M2z

FAH o2 L. gasseri®] AAAA b= 2447 A3}
S Rt 2t 687 thH] 125 mg/ml 238, 250 mg/ml 278,
500 mg/m¢ 2922 1A BI7} Ve O™ 125 mg/ml ol A
71 k). S, mutans@] AAIA| &= 24A]7F A1)

T R 2T 627 tH] 125 mg/ml 355, 250 mg/m¢ 312,

A) P. gingivalis
—— U1 eosllesr CoOn

500 g/l

08 - 125 mg/ml

—p 7 50 mg/ml

ae | e b A— .

04

ABSORBANCE

500 mg/ml 2912 =7} =S42 AAAA avry
t}. P. gingivalis9] 44 A a3}= 244 7F A1} &
o)zt .595 thH] 125 mg/ml 274, 250 mg/ml 271, 500 mg/
m 2612 =7t B A A EQkchFig 4).

_ﬁ
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Fig 4. Growth inhibitory effects of DBEE on L. gasseri
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Al, daan W FH, FAsE an ol lekPark 5,
2015). ofof] & Aol A= AFSF EEFE=S ©]&5t
o] L. gasseri, S. mutans, P. gingivaliso] o3t 3+ 15
Asste] o5 22 A%E 4ok

2 Aol A AleF oEhE &= Al BEES 10
mg/m¢ 97 %, 25 mg/ml 95 %, 50 mg/m¢ 90 %, 100 mg/m¢ 75
%= Park 5(2020)9] AFtoflA AbeFell Al 50 x Mofl A
RAW 264.7 N|EZo| A HEEo] 85 %I, Lee 5(2015)
O] AFo A= w2 A A ZFR] BIOF10S AR5}
o] 50 mg/mfol| A 82 %o HEES Hth & A+ A3
HE 2 ARt AR AaE HYlon, o= Alx
92 Jow watEch
offgrE FE=2 NO A4 As| avte= 10 ug/me
oNAFE AITF YERoH, =7t #E&aS AUt

OS5 =3t o= An 5(2014)] A7ollA 50 ug/me AF
oF Z2Z5o] NO AL aitd oz ZarA H e}
A ATE me

AR} oSt R E R0 Bt BIHE FEL £24E L
gasseri, S. mutans, P. gingivalisof] )3t &+ EI+= Fof
Aot ol WatrEEs ol Aok AR 2HE
WTHChoi 5, 2020). FAIHOR B Ao|HE L.

gasseri= 125 mg/mL 18.97 mm, S. mutans+= 125 mg/mL
19.04 mm, P. gingivalis+= 125 mg/m¢ 14.72 mm= YEFGIL,
a5} 2% ol A =
14.00 m= A 3go] Uelt Asste] 27]j= A 79
ol Ao Wl tha 2olE mor} wgHo
Z AN E W AR 23S B F AR BE P
gingivalis} 2t} S. mutanso] th3t &+t &7} =4t

Aroh AL FEES

P. gingivalisatof gt 4744 A= 125 mg/meol| A Lt
Chikon], GAZHRE S of T2 ] oA BIIE B
%3l S. mutans, P. gingivalis©=
A &7 e ol Y FEES ol&%t

mutans®]] th3t A7 IA A 2AHRE G435 74t
= 8%E H3ow Fr oEHow A ayrt
el 2 A3t gAket A7E 29 chJung 5, 2012).
P. gingivalist= 6A|7FRE 125 mg/miol|A AAAA a7}
2 B U7l AFstel QSRR gast e

AL o]= FYEFeks o ek 2EE(Yoon & Park, 2023)

S. mutanss= 15.70 mm, P. gingivalis

S-S L. gasseri, S. mutans,

e

=
U gEHon oA ATE Holk AL B o
Fob A ATE wolth Ee 0 202 o
A A= S. mutanst= 1241 7HELE,
At 6A7E Gl KIHE o S olE
o2 gRelA AL Qo] & Apet Ak 23t

A tHYoon & Park, 2018). o|= &t 51 A
22 0E S A0S woln), ok w0 Qoj

Q
[e)
P. gingivalis o5+
7%

R AT pAge] dRdEE ol 8st] Aof o
deizEo i mitel Aol ENE A5 2
3 mE FHolq HitE Rtk Lejuh L. gasserio] o
3 A7} ool N A gko} wmEA ] FAAE BT,
Ek upol oW E A o4 BIE 27w AZol] 4
oF oerg3aEe 17 #iol dF AHAHE kolof
3 Zlolth 4187} OFA|R AR EE AR 7% A4S X
sHom fzstel AuAldue ¥y & shtel 5
a1 aylo] gARAR B8 MAS wolud dt

<
i)
r

B AT AL AokgAET AAs| fETF
L. gasseri, S. mutans, P. gingivalisof] tfgt AHoF of g2
%%0 Gt EL}E Azt Hx YE2L )

o A bt %}au NO A4 A m3} w10
ugeol A UER} FE7F 2o As) aabrh E9rT.
gAamasile o] 83t Fote Lsserie= 125 mg/ml
18.97 mm, S. mutans+= 125 mg/m¢ 19.04 mm, P. gingivalis+
125 mg/md 14.72 mm=Z A 3j&2] A 7|7} 7P Fe X9
A T QA2 SR 2ees As) auprt 24
et Aok o2& 5SS w2 HE L. gasseri, S.
mutans, P. gingivaliszto] t3t A4 A] E1+= 125 mg/
m¢oll A WFERg O H, 6AI7HRE = ARt thH] oA
T oo

o
=
J

S35 BT S. mutans, P. gingivalis+=

Aok Disocorea batatas) HEISFEE

O| L. gasseri, S. mutans, P. gingivalisoll CH3t SFs3t M&AX St 155



= AgelA] Ba7} trebyet
2 AGE Fof A& PR ARGE= Abekol tigh
Aobg-Algar A7) g mikE ASTORN T
72T AR B o W A2 2HERN B8
A g neon, b4l d7g B &eiel 7t
e SRS 3tob ThstAl 488 motok & Aol
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