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Antimicrobial, antioxidant and cytotoxic activities of
Dendropanax morbifera extract for

mouthwash and denture cleaner solution
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Fig. 1. Antimicrobial and antifungal activity of extract from Dendropanax morbifera
extract against (A) S. mutans and (B) C. albicans (C; Control, 20; 20ug/ml,

40; 40pg/ml, 80; 80pg/ml, 100; 100upug/ml)
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Fig. 3. Antifungal activity of solvent fractions from EtOH extract of Dendropanax
morbifera against C. albicans (C; Control, 20; 20ug/ml, 40; 40ng/ml, 80;
80ug/ml, 100; 100HG/M]) wrrererrernsrmsnnvnnarsanseeeinniitiiieane e ]
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ABSTRACT

Antimicrobial, antioxidant and cytotoxic activities of
Dendropanax morbifera extract for

mouthwash and denture cleaner solution

Kim, Ryeo—Woon

Advisor : Prof. Son, Mee-Kyoung D.D.S., M.S.D., Ph.D.

Department of Dentistry

Graduate School of Chosun University

Purpose : The purpose of this study as a preceding research is to assess whether
Dendropanax morbifera(D. morbifera) can be used for the development of natural
mouthwash and denture cleaner, and to analyze the antimicrobial, antioxidant

activity and cytotoxicity of D. morbifera extract.

Methods : The extract was obtained from branches of D. morbifera. The solvent
fractions were acquired by fractionating D. morbifera extract using hexane, ethyl
acetate, and butanol solvent. The composites for mouthwash and denture cleaner
were produced by adding D. morbifera extract into saline or chlorohexidine solvent,
and 4 types of composites were made. Among the analysis methods for
antimicrobial proliferation—inhibiting activity, paper disc test was used to evaluate

the antimicrobial and antifungal activity of D. morbifera extract, solvent fractions,
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and composites for mouthwash and denture cleanser against S. mutans and C
albicans. The analysis of antioxidant activity was carried out through DPPH radical
scavenging assay. The cytotoxicity of D. morbifera extract was analyzed through

MTT assay using human normal oral keratinocytes.

Results : D. morbifera extract showed antimicrobial activity against S. mutans and
especially C. albicans. The solvent fractions of D. morbifera showed strong
antimicrobial activity against S. mutans and C. albicans in n-hexane solvent
fraction and butanol solvent fraction, respectively. The composites containing D.
morbifera extract appeared to have larger antimicrobial activity against S. mutans
and C albicans compared to the composites without D. morbifera extract. D.
morbifera extract also showed outstanding antioxidant activity. Among solvent
fractions of D. morbifera, butanol, ethyl acetate, and chloroform solvent fraction
tended to have increased antioxidant activity as the concentration increased. There
was almost no antioxidant activity of the composites using D. morbifera extract. D.

morbifera extract showed high cell survival rate in cytotoxicity test.

Conclusions : As a result of this preceding study, D. morbifera extract turned out
to have antimicrobial, antioxidant activity and cytophilicity. Based on these results,
it is expected that D. morbifera is applicable as a ingredient for natural mouthwash

and denture cleanser

Keywords : Dendropanax morbifera extract, antimicrobial activity, antioxidant

activity, cytotoxicity, mouthwash and denture cleaner
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C. 74 R X AARA =4E9 T4

B2 Ao E F=Z =23 AH(chlorhexidine)® C.  albicans®] tHat I+ FTHE
UERA Barkvolle] 379 S mutansel W3 Z3E AT Epstein 50

s PR st FREIAUS Fo AR IFANA A F oA AAAE

~

i

2 (saline)9} S22 Adol]  EafjAr]7]17] = 2 =AAEC F3hA<d
2~ 2 ) o] E20(polysorbate20) 3} <5 Ql

ZAAEEC] pHZF 50~6.0° HEE FAAY FAMGEFOR AEHT. Egh o
Ao FAed grAed dxrsoezs A4 AdH gl Polident®(Glaxo Smith

Kline, Tokyo, Japan)$} Sawayaka®dent(High Dental Japan, Osaka, Japan)Z

Table 1. The ingredients of newly formulated mouthwash and denture cleaner

Composition Ingredients

Saline, Dendropanax morbifera extract,

! Polysorbate20, Sorbitol
2 Saline, Polysorbate20, Sorbitol
Chlorhexidine, Dendropanax morbifera extract,
¥ Polysorbate20, Sorbitol
4 Chlorhexidine, Polysorbate20, Sorbitol

) o Everase 6.0T, Potassium monopersulfate,
Control 1 (Polident”) .
Sodium perborate

Control 2 (Sawayaka®dent) Polyoxyethylene alkyl ether
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A AdFF9 g

BoAgo A Algs 7 uAEE G abicans(ATCC 90028), S. mutans(KCTC
3065)= ZAdistu x| #ost A AFAZHE Fgol AMEE T C o albicans®

LB broth(Luria-Bertainibroth), S. mutansi= DBrain heart infusion agar(BHI)e|] 37T
Bl Al 24~48A17F %7 wiEta, AEEte] 33 A Fel B aiE Bl

H R
o1 g3t EAE ob} FelolEe] YFT T FE: ¥

OE

Z = A(ELISA reader,
Bio-Tek instruments Inc., Winooski, Vermont, USA)Z =743} 2™ 650nm 3}ol A

Imld #9 FH3%E5 04~055 =43kl HFaaArh

B. Paper discH< o|&€3% FEE, EIE 4 ZAHEY I

a3 #2A

vt 2 PR EY A4S A8 FuAE T4 Asls B4 F paper disc¥E

A
%)
S BIE 9 2AEY F27F 20ug/ml, 40pg/ml, 80pg/ml,

=

ol &3ttt FEE,
100pg/ml7F %% DMSO(dimethyl surfoxide, Sigma CO., St. Louis, Missouri,

USA)E 100%= 343 = A& 8mme paper disc(ADVANTEC®, Toyo Roshi

Kaisha, Japan)oll 40plS ZA1ATE 37°Col A oF 24A17F %<t S, nmutans®t C

albicansE WMYF F discE FHoZ T2 T2l oAld FHgk H9l(clear zone;
(e}

2]
Tl Ade FA4ste] Hel T4 oAl Ax=E Al
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3. 3%, &7 B¥E L 2HEBY Fu} Y 24

(DPPH)

A. DPPH &H3d £AFY =73

Fgaksls BAS el DPPH @z A7% B4¥Yew & g RIE
aga 24 =Eo] o= AR A g A(free radical) S SAsIEA FAHEAT. ZF
Al &+ 31.3ug/ml, 62.5ug/ml, 125ug/ml, 250ug/ml, 500ug/ml =% A Z3FA T U4
dzTFo 2 HER C(Vit. C)¢F BHT (butylated hydroxytoluene)= AFE3F1 a2, 500uM

DPPH(1,1-diphenyl-2-picryl hydrazyl) &S Alg<t i1 5%7F A 3 & 30
o Az ofFE o WAAT. FHFEA(ELISA reader, Bio-Tek
instruments Inc., Winooski, Vermont, USA)S A}&3}e] 517nm 3lollA T3 E=S

skl

B. 54 Az € &4

DPPH Yz A2AT9 A= SPSS 210 ZEaHE o]8&39 One-way
ANOVAS$®} Turkey A}E7 A (Turkey's multiple comparison test)S AF&3lo] 5%

FEAA fode AFH9

4. A 54 43

A Ax v

T A 3 AEMHuman Normal Oral Keratinocyte, HNOK)E  Science Cell
Research Laboratories(Carlsbad, California,USA)ZFE Edol AA|E wjFzAd

Wl AZuES AN F, AL SHAD A
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10% fetal bovine serum(FBS, Gibco, Grand Island, New York, USA)Z} 1%
Penicillin/Streptomycin(P/S, Gibco, Grand Island, New York, USA)o] 34
Dulbecco’s Modified Eagle’s medium(DMEM, Gibco, Grandlsland, New York, USA)
WA & ARE3le] 24~36A1%F zbA S = Al wlF F 96 well cell culture plateol
1x10"cell/well &5E2 #F38ko] 37C2 5% CO, vl F7]olM 24412t v s} gich.

B. Al A& B}

59 AE 5A4E& MTT assays °ol&3 Ax AEE AFS T3 Hrtstdh
Ui FEes 44 Ong/ml, 25pg/ml, Sug/ml, 10ug/ml, 25png/ml, 40ug/mie]
22000 7 B AspAlaed A skl 37T 5% CO, vig7]olA 204 1F
ot uks A7l & MTT solution(Sigma Co., St. Louis, Missouri, USA)<S 20ul®
Zkzk H7bete] 37C, 5% CO2 wiE7IolA  4A7F w-3AZ o 42§ MTT
solutione]  E°+= WMFAS EF AAsL A AR ASAEE 200u
DMSO(SigmaCO., StLouis, Missouri, USA)ol| £33t & E3F33 A (ELISA reader,
Bio-Tek instruments Inc., Winooki, Vermont, USA)E A}&3sle] &3 % 540nm

sl A Bastdon, 94 U AL 35 uEete] saskc.
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. 23 A3
1. 37 2 337 a3
A FAYT 3229 37 L FAF &7

S. mutans®ll gt FAYT FEE] T2 AT Fig. 1(A)$} Table 26 YERG
A 2ok 20ug/ml 4w S nwtansell Wi FE o] AAE S FElo] YEhUA =
kot 40, 80, 100ug/mi¥ o, Z+7; 25, 3.0, 3.0~3.5mme] ¢ A5E HATh

C. albicans°l W 2 As &4 A3}, FE=9 =7 20ug/ml 4 o
Frdgel 274 2.0mm= WESEL, 40, 80 pg/ml € W 27 2.0~2.5mm, 100pg/ml
9 o 30mme FHUE #HHE F AATHFig. 1(B), Table 3).

> T

;d = zzuo] 7}?3} 1o

X
i

Ay F&55E o ol 20ug/ml oA S. mutansol w3+ i+ &
FEglo] yehuxr] &e bkd C albicansd] WA E dAT FAHE Hol:= Ao
w|Fo] C albicans © W3 Aol ¥ EE Aow FdE W, 40ug/mlo] Ao

TR A= S mutans$t C. albicans?t wAFSE 84t @3S JER QI

Fig. 1. Antimicrobial and antifungal activity of extract from Dendropanax morbifera
extract against (A) S. mutans and (B) C. albicans (C; Control, 20; 20ug/ml,
40; 40 pg/ml, 80; 80 ug/ml, 100; ng/ml)
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Table 2. Inhibition zone of Dendropanax morbifera extract against S. mutans

Concentration(pg/ml) Zone of inhibition (mm)
20 0
40 2.5
30 3.0
100 3.0~35

Table 3. Inhibition zone of Dendropanax morbifera extract against C. albicans

Concentration(pg/ml) Zone of inhibition (mm)
20 2.0
40 2.0~25
80 2.0~25
100 3.0

B. $AUT &l £AEY BT L AT 13

7 = 2]
GAYT g FEE & B & s S mutans® $2 Als A= Fig.
gk A BYE9 Ag o8 F8Eel vlE] €53 =2 Y
gA4e vetdleon, w7t 7 WA S mutansel tig @ F TR nEHow
2 F%7F 20pg/ml ¢ FHde A4e 1~1.
vERSE A, 40, 80, 100pg/ml & Zyzy 15~2.3, 2~25, 23~3mmo 2 S mutans©l
gk odAlsS Bt dYolAHolE & Eo A9 i B¥EHT AAHo=
gyt Aol WA Yeigoy FEEZXFo|Y FEE BIEF I sE7F 20,
40pg/ml € W= g Z3(< 05mm)E YHEMA e F%7F &0, 100ug/ml & o
Fyoiel  AAL ImmE  UYEWT FEZYXE 2859 49 A0,
AOug/mhel A= v EAde HolA fdort 100ug/ml s=oA FASA St
ol F7HA (1 ~15mm). FEE EIEA= 209 40pg/ml FEAAE

FHA7E v ggker, 803 100ug/ml sE=olAM Az 0~0.3, 0~0.5mme]

H
N

=,

_10_
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o] A ff}%‘lﬁ 2dS A 5 AL, 40, 80, 100ug/ml°ﬂ M= 2t 1.0, 1~15,
1omm=z B & H& w2 FEUE 32T ¢ Ui FEE 28 veo=

2 g5 HioR 40ug/ml FE o] gl A
02~12mme FHEUE #&FT = AN, SEEEXF Y =AM 40pg/ml 5%
o el A 0.5mm=  AAHI FHUZE UEutow, dEolAHE ZIEoAM=
S0ug/ml % oAl A 0.5mme o

Fig. 2. Antimicrobial activity of solvent fractions from EtOH extract of
Dendropanax morbifera against S. mutans (C; Control, 20; 20ug/ml, 40; 40
ng/ml, 80; 80 pg/ml, 100; ug/ml)

Fig. 3. Antifungal activity of solvent fractions from EtOH extract of Dendropanax
morbifera against C. albicans (C; Control, 20; 20ug/ml, 40; 40 pg/ml, 80; 80
ng/ml, 100; pg/ml)

_’I'I_
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Table 4. Inhibition zone(mm) of solvent fractions from EtOH extract of

Dendropanax morbifera extract against S. mutans

Concentration (ug/ml)

Solvent fractions 20 40 80 100
n—hexane 1~15 1.5~2.3 2~25 2.3~3
ethylacetate 0~0.3 0.1~05 1 1
chloroform - - 03~1 1~15
butanol - - 0~0.3 0~05

Table 5. Inhibition zone(mm) of solvent fractions from EtOH extract of

Dendropanax morbifera extract against C. albicans

Concentration (ug/ml)

Solvent fractions 20 40 ) 100
n—hexane - 0.2~0.7 0.7~1.2 0.7~1.2
ethylacetate - - 0.5 0.5
chloroform - 0.5 0.5 0.5
butanol 0.5 1 1~15 1.5

C. 3dUYF FEFE IqH 2XHEY v ¢ 37 &7

T FEE9 ¢ F5d et Az 471 A E oA

mutansol 3 I FA L Fig. 49 Tale 601 vebd nvpe} o)

S g% 2=AE 3 100ug/ml  FEONA

25~3mme FHUE YetHHA S nmutansol el 7HE GayAQd St FAS
= <

> 2= 0 F.0= o
AUy FEes kA ¥ 2AE 4=

_12_
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Fig. 4. Antimicrobial activity of formulated mouthwash and denture cleaner against
S. mutans (C; Control, 20; 20upg/ml, 40; 40ug/ml, 80; &80pg/ml, 100;
100pg/ml)

Table 6. Inhibition zone(mm) of newly formulated mouthwash and denture cleaner

on S. mutans

1 - - 0~05 0~05
2 - - - -
3 - - - 2.5~3
4 - - - 1.8~2.2
Polident® - - - -
Sawayaka®dent - - 0.7 0.7
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Fig. 5. Antifungal activity of formulated mouthwash and denture cleaner against C.
albicans (C; Control, 20; 20ug/ml, 40; 40ug/ml, 80; 80ug/ml, 100; 100ug/ml)

Table 7. Inhibition zone(mm) of newly formulated mouthwash and denture cleaner

on C. albicans

1 - 0.5 1 1
2 - - - -
3 - - 2 2~25
4 - - 2 2~25
Polident™ - - - 0.3~0.7
Sawayaka®dent - 0.2 1 1~1.7
- 15 -
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A ZAYF FEE9 DPPH &HZ &£A T

(o3

¢

FAUF FEE9 DPPH #dZ 2752 Table 8% o} FAUF FEE
31.3~625ng/ml WA= FA4 FstE<l BHTS A9 A DPPH #hvl#
2A% S HEdden HFFEQ 500pug/mldAE 82.92+0.49%=  BHT
(65.44£0.62%)x .t wl-¢- =& DPPH #d#H AAsS HIT. o AdE: IA
gzl HERR CoF nlusEd FAUYT FEE 500ug/ml FEA S Akt
(82.92+0.49%)2 HIEFT C9] 5% 500ug/miol A 2] &4ksl 24 (90.11+0.13%) 7 F-AF3H
#e Boen, 500pg/mlEEel BHT(56.7146.34%) B th= 40% ooy o %2

F4e M 9 &+ A

Table 8 DPPH radical scavenging activity(%) followed by different concentrations

of EtOH extracts from Dendropanax morbifera

Concentration (ug/ml)

Samples 31.3 62.5 125 250 500

Dendropanax

morbifera 29.92+599"  46.31+6.84" 70.15+1.15" 78.02+1.53" 82.92+0.49"

ex.
Vit. C 75.99+2.61°  85.35+1.15° 89.44+0.33" 90.05+0.13” 90.11+0.13°
BHT 53.71+4.08°  53.28+0.84" 57.16+0.01° 54.88+7.28° 56.71+6.34

Values are mean+SD

7¢ Means with the different letters are significantly different(P<0.05) by Turkey’'s multiple

comparison test.
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B. #2d4yF &9 £ &9 DPPH &tdZE &A%

DPPH @t 275 Table 99 vk a7 &

2 8
FIBoA i BIYES HFFE 500ug/mldlAE 10% olske] wj$- vl ekd DPPH
guZ S UL, 1 ¢ dHotAEHE, SREXE, FEHE Z =M=
% Z7bel wEl vdld o2 DPPH &z 27 %0 E=olith 22X F 352

rEe Rize

500ug/ml 2 W 60% ol el x7%g mslow, o Wolael ol Est
AR FEe uss AHEe wgsd 125~500ug/ml H AN 60% oI,
ERiglem, 500ug/ml

%:_11:_0]] /\1 = SFA]

o

o
L
-
e
e
T
I
I

Table 9. DPPH radical scavenging activity(%) followed by different concentrations

of solvent fractions from EtOH extract of Dendropanax morbifera

Concentration (ug/ml)

Solvent

factions 31.3 62.5 125 250 500
n-hexane  0.79+0.46"  2.18£0.63" = 647+252"  544%090"  7.49+0.94°
ethylacetate  25.15+513"  40.26+560"  62.13+4.87°  81.94+220"  88.04+0.93"
chloroform  897+054"  152142.30°  41.04£9.72°  49.39+3.07°  6598+2.07°
butanol 19.75+4.34°  33.66+595"  62.32+¢4.21"  82.31+147"  88.76+0.86
Vit. C 75.9942.61°  85.35+1.15°  89.44+0.33"  90.05+0.13"  90.11%0.13
BHT 53.71+4.08°  5328+0.84° 57.16£0.01" 54.88+7.28°  56.71+6.34

Values are mean+SD

7¢ Means with the different letters are significantly different(P<0.05) by Turkey's multiple

comparison test.
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gkl et 95 17 9= Polident®, Sawayaka®
dent¢}e] Hlwo| M= AUlAoz FHAYUYF FEES TFH 2AAE 17 304 =2

FAahsS ERRAT

Table 10. DPPH radical scavenging activity(%) followed by different concentrations

of newly formed mouthwash and denture cleaner

Concentration (ug/ml)

Composition 31.3 62.5 125 250 500
1 ~0.85+2.87"  -052+3.16" -094+346" 041437  573+4.43"
2 -470+324" -567+6.73" -312+6.46° 055273  0.09+0.37°
3 0.22+2.32°  538+339°  7.62+381° 369148  4.92+1.17
4 -821+7.90"  -1466+1575" -10.8646.11° -9.18+9.71¢ -6.17+6.12°
Polident® -0.16£1.41°  -1.35+1.27° -2.18+1.71° -2.39+1.99° -3.45+1.21¢

Sawayaka®dent -6.25+588" -6.71+4.48" -596+11.21"' -652+15.07° -6.93+4.55°

Values are mean+SD
T Means with the different letters are significantly different(P<0.05) by Turkey’s multiple

comparison test.
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F3H3ste] prima
H}H(Fig. 6).

FAUYT FEES 2 AEX AEE60~100%)s o, ot Hugs

AEE FIFS HAA Ee FESF FE H9e= 25~10pg/mlo|H

&= (25~40ug/mh °F 0% =& HAth

SRR

Fig. 6. Cell viability of EtOH extract of Dendropanax morbifera
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