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A F opaha] B (Biscoats Co., Ltd., Seoul, Korea) S %
ot 23e & SRt FES FE A a5l B
2 FEE AR AMESa, AIT 5534 S 98l AIT 5
4 (Fluka Co., Haan, Germany)® &4t (Hexane, Showa

Co., Tokyo, Japan)< AMH&sITth & ze] vlwE 93|
1,000 #g/ml E22IAIH &9 (Hexamedine, Bukwang
Co., Ltd., Ansan, Korea)< AF&-3tsith.

1.2 Akt 1ol He] 2552 AIT & ¥4
FZdo] AIT =8 43| 98] 25 2 mlE 4t 2

, 60C &2 F£2(RW-3025G shaking water
bath, Jeio Tech Co., Ltd., Kimpo, Korea)ollA 17t &<t
7tEstal ol & thA] Ao ® WSSt dAks 1 dE ol&
3lo] FID(Flame Ionization Detector) 7} $24€ 7}~ A =w}
Ea9 (HP 6890 series, Hewlett Packard Development
Co., Palo Alto, California, USA)Z AIT9] =& 33313
3, column< HP-Innowax capillary column(30 mm X
0.32 mm, 0.5 pm film thickness, Agilent Technologies,
Inc., Palo Alto, California, USA)< AM&-3tit}. Injection
portet FID &&= 742k 250TC, 260CE fAstd e,
carrier gase A8 T

;d/\%
AIT 25899 s =9 7l ARready] 235
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dlo] ARt mFuo] Wel FEEe| AIT §3& AFsAC
o 1 A3 FE252 < 560,000+1,208.3 #g/mle] AITS

shaotn JATH(Fig. 1). & A3 e o] FE2E 7429
Al Wl GRS 71eke] double dilutionH o2 84 sle] AlS-
A=

a. Standard AIT b. AIT from horseradish root

Fig. 1. Gas Chromatogram of standard AIT and AIT extracted from
Horseradish(Armoracia rusticana) root.
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AH 3 Mol @47 dElz2x EHE ulE Anaerobic

chamber(Bactron, Sheldon Manufacturing, Cornelius,
Oregon, USA)Z W38tk 4= 3] vortexing 3 &, 3 W3
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Table 1. List of microbes isolated from oral cavity

Subject Clinical remarks Species Origin
. .. Streptococcus suis
1 Chr Ipit ED
O puipits Isolation was failed

Streptococcus anginosus

2 Periodontal lesions Streptococcus anginosus A
Streptococcus salivarius
Lactobacill i

3 Periodontal lesions acto acz' u casez' PD
Lactobacillus casei

. . Enterobact .

4 Apical and periodontal lesions nierobacter p - A

Enterococcus faecalis

Fusobacterium nucleatum

5 Acute pulpiti
cute pulpitis Collinsella aerofaciens
Fusobacterium nucleratum
6 Acute pulpitis Isolation was failed ED

Isolation was failed
ED, Endodontal; A, Abscess; PD, Periodontal

AAHMacrogen Co., Ltd., Seoul, Korea)ol 2|2 &titt. Al
9 T4 16s IRNA 971KE &A= o] FofRlth. PCR
18- PTC-225 Peltier Thermal Cycler(MJ Research,
Inc., Waltham, Massachusetts, USA)E AM-3FH 3L, 4971
Mg 42 ABI PRISM BigDyeTM Terminator Cycle
Sequencing Kit(Applied Biosystems, Inc., Foster City,
California, USA)E ©]-&3t] Xgaiqitt. 699 SA=FH
F 14F 7] ol Alaeel gt FAuA & dlen, o
A7 oA &2 3ME ALsta UmA] 11712 ui
| i3t A3S AJH(Table 1). ©] 7Fd #Zd® 2%
= A9l E. faecalis 153 F. nuclea-
ol& Al A3l

L

1.32 830 F 4
B APl o Zeldrete] daas vas 98 AR
XFTF+ E. faecalis KCTC 52899 F. nucleatum
KCTC 5103°]9, @=AmzedTd &AM (KCTC,
Daejeon, Korea) 28 2o}l A83l9 T, E. faecalis
2 el a0 e MR 2 Brain Heart Infusion
broth(BHI, Difco, BD Diagnostic Systems, Loveton cir-
cle, Sparks, Maryland, USA)$} Brain Heart Infusion
agar(BHI agar, Difco, BD Diagnostic Systems, Loveton
circle, Sparks, Maryland, USA)& AMH-31911, F. nuclea-
tume # iR 2 Reinforced Clostridial Medium(RCM,
Oxoid, Ogdensburg, New York, USA)Z} Reinforced
Clostridial Medium agar(RCM agar, Oxoid, Ogdensburg,
New York, USA)E AH&3Hh. E. faecalis®] -5 37C &
714 27 stollA 24A13t <t F. nucleatum® 3% 2 =
Ao A 48417t Bk AufFate] Ao ARt
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Ao, 2=
AR g0

e e ol ek S22IAH] HAGATEE 5
2D BHI WA= ©A 3sAst] E. faecalis
2.1 384 24 49 2, RCM WX 2 @A 8|43t F. nucleatum 23422 A}
2.1.1 M gat 3ol Be] FE= AMT &sksitt.
MFAE nFYo] Bel FE2E9 AL disk paper
method& °]&sted A5ttt 2+ #F5 Aujdste] 640 2.3 HA&At 5= (Minimum Bactericidal Concentration,
nm(V530 UV/VIS spectrophotometer, Jasco, Tokyo MBC) &%
Japan) 3l gt & (A640)7}F 0.7-0.8°] =& ¢4 2.3.1 AFAE 5Yo] el &= AHET
s detete] #F4E 1.0x10° CFU/mIZ 259t} o] % MBC® &%4-& Bamba 579 W& AH&3t3th MIC &
detald] Z vjx| S 7lsle] 2.0x10° CFU/mIZ 343 A& 2 F 5o S0 AT A gL wjF S gk wlFo] Falo
T HFH o2 ARt A 100 A5 7 Ao & FaujAo] = g 5 71 ARt Yol 37codlA 242 24
Fota "iH spreadergs AHEste] ddaA =ttt A2k, ABAIZE BRb ul ket & SAHH-E ERlskTh
T2 A7 10 mm filter paper disk(Whatman No.2)& 2+
TF7F 28E Aol SRR A FF nFgo] e & 2.3.2 F22dAd ALgF
& 30 A8 §7A1A 387178 At ¥ &, 37ColA 47 24 MFt nFo] Y] FEE AHETY FYS WEeR 7
AIZE, 48|17t Sk vl FaiTh. o] wf A FAF mago] B S ol thet SR2IAH ] H At EEE S 6l
5 sov duAdd Ao} vk 599 ] A AT AAE
2 ¥z} 80,000 #g/ml, 20,000 pg/ml F=2 AR 33, vl nE A9 er A& Anaerobic chamber WolA A8}
& = disk FH FAE FH8H(clear zone)«] T2 g Hj ko] ZAHE FSUAIZ7] Asl A1 dAfl A v FaksiTt
7} ARE BRI ]+ Anaerobic chamber} @714 gzl A o] Al 2
A3} Fae] gAoA G714 Aol o & o] Folxith=
2.1.2 FRZ2IAY AT old dATE ﬂi SIATH. BE 9 el B 2EdT
MFat mFYo] el FEE AMTY BUd WHoz 7} o tiste] T4 H2 33 vHEste] Py AFHAE T
o] ek S22 DS It Eisv=
2.2 H429A T = (Minimum Inhibitory Concentration, . o=+ Zxt
MIC) =
2.2.1 Mg nFgo] He] FEE AR 1. g g 58 Z1
Microtube ©]-&3t] A it no] el &5 A
BHI viA 2 @A 3|43le] E. faecalis AP&o2 FH]31S] Aol AHEE BE A FeldF 9 FoaTe A
3, 22 o Z RCM WIXZ BA X3 AL F. nuclea- oA paper disk T2 FH3o] Ao o] Atz A
tum AgEoz FHEIATE HitE 96-well flat-bottom FiF nFo] By FEE FREIANUL RFEAFE B
microplate(Greiner bio-one GmbH, Frickenhausen TN B89 E. faecalis®t F. nucleatum 37310l
Germany)2] 3 well2 blank(BHI =& RCM Hi#]%t 200 4) iste] o] e ERlskth(Fig. 2, 3)
2 AFsla, T HA well negative control(BHI &
RCM A 100 49} HEN 100 M) 2 ATt x| 2. F2A9HsE(MIC)
well2 a8 07 SN 2 58S 7 sEERE 1004 4 ¢
I AHFTNS 100 A A ol HF Ad47E 1.0x10° CFU/ml E. faecalis$t F. nucleatum 97 E2liF 9 F2H5
7bEES L, A A HF e AS TR 1/20] & gk A dit o] e FEE FR2ZIAAUY ¥
TE Z3slth. 42kl 96-well plateE parafimo 2 E% MIC ¥ #FHA= Table 29 2t
o & 7|4 Atol] dol 37CollA 22 24413, 4847t B9t
ekttt Wi &, 2 739 4 F-5E micro plate 3. FH2MFSE(MBC)
reader(OD; 660 nm, EL800, Bio-Tek Instrument Inc.,
Winooski, Vermont, USA) & =3t t} Zh o] ek At ol e FEEY
o] MBCE &7 ¢ A¥= Table 32 &t}
2.2.2 2223 AL
e FEE AT FYd Hes 7}
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b. Horseradish
(AIT 80,000 #g/ml)

a. Control

b. Horseradish
(AIT 80,000 #g/ml)

a. Control

Table 2. MIC values for horseradish root extracts and chlorhexidine
against E. faecalis and F. nucleatum

Fig. 2. Antimicrobial activity
against isolated E. faecalis.
¢. Chlorhexidine

(1,000 #g/ml)

Fig. 3. Antimicrobial activity
against isolated F. nucleatum.
c. Chlorhexidine

(1,000 £g/ml)

Table 3. MBC values for horseradish root extracts and chlorhexidine
against E. faecalis and F. nucleatum

MIC(Meant Standard deviation)

MBC(Meant Standard deviation)

Strains Horseradish Root Chlorhexidine Strains Horseradish Root Chlorhexidine
Extracts (ug/ml) (ug/ml) Extracts (¢g/ml) (ug/ml)
E. faecalis KCTC 5289 1,041.7+ 294.6 104+ 3.7 E. faecalis KCTC 5289 6,666.7+ 2,357.0 83.3£ 295
E. faecalis 1 1,250.0+ 0 15.6= 0 E. faecalis 1 8,333.3+ 2,357.0 104.2+ 29.5
F. nucleatum KCTC 5103 130.2+ 36.8 7.8+ 0 F. nucleatum KCTC 5103 625.0+ 0 52.1% 144
F. nucleatum 1 260.4+ 73.7 104+ 3.7 F. nucleatum 1 1,041.7+ 294.6 83.3+ 29.5
F. nucleatum 2 3125+ 0 104+ 3.7 F. nucleatum 2 1,250.0+ 0 62.5+ 0
V. =z 4 & alike #2415 33l 5 d¥ld 25 A Y €
2 Jop - a2] 1 Kojima®t Ogawa™ & AITE H| 23 thek
AITE AARS | &t BE 28 EAlehs A 33E gk isothiocyanate7b &%) A S Walsto] Aldte] thAt
2, dAe 7] e BT e e 7tk 4 A 1*°ﬂ P nA=H, 1 F ATV 7P & 98 gtk
ATF#AITE nFWoldlA 248 B & 2 80%E A 8kl
ota, A=A Welld 229 8 GLtr2UEF 234 sini- EHE& ¢l P& ARl SR 2AAT S A A Ao}
grinelghe Mg E 35t JH 2 AAE o] e, A2} 9 ol 252 BHoRE s ARgE L vk vt
1‘%9] E2]Z 9l 3o o8 9= myrosinaseghs &49] 2 SR 2dAH LS Xoh} FEE HAS oy w]|zto]d
02 AIT9 glucose 1813 KHSO47F AT AITE AT & FE D Un. B2 dAEe P 2 9
%H“ Ao o]ds}l Aol 2sE glutathiones ZEhl ™, A MNESLE 7t & 4 gled, Tatnall 5772 15Ee] &
o14¥ | bovine serum albumin, ovalbumin 2] 3 lysozyme 22 o] Algke] ARz 545 veRdtha 39
2o dlAS FAGY lysine® arginine 2719 thioure- Agarwal & T2 Y 57| Axuts w27 st g
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CREES
. faecalis 9473
#g/ml@r 1,041.7 llg/mli I3
F+E 8,333.3 #g/ml, %

Alaet oFztel Atol= UAAAI T
Ul MIC| 2~4w) % 14 MBC #= 71533k F.
nucleatum®] 73-%- 22| 4% FejdTol tigk MIC= 22t
260.4 yg/ml, 312.5 pg/mlE, EdFE IET B2 130.2
pg/mlE YElH 1, MBCY Afd= ®EedFE 747
1,041.7 #g/ml, 1,250.0 #g/mlE, TFTF+E 625.0 p1g/ml
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2 3 9A e 78 JeplY At o2 Fonucleatum©|
E. faecalis®l B]8] At n3o] ] FEE ¢ 71743
Al gt E oA 2y FTEY I gl digh

AITS] atg/dol o sttt
Lee™9] o] A2 7o} X
AAEY A AITE o] &3 JH24
ol tigk MICE 47 937.6 pg/ml, 2 000 #g/mli
MBCE 272} 3,500 pg/ml, 6,000 gg/ml2 Hiiste] £ A
oF Hl=gk ARE Hol Yk 22y F. nucleatum®] 735
B Aol A 4" MIC, MBC g o] 52¢] o]d A3+ 2
ok vha EA SGEAT. Al @714 Al 75 Ak
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g U144 Adxds e 71 98l 19 7 =
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& A U2 9l F iR A7 E & 4 sl
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Abstract

THE ANTIMICROBIAL EFFECT OF HORSERADISH(ARMORACIA RUSTICANA) ROOT EXTRACTS
AGAINST ANAEROBES ISOLATED FROM ORAL CAVITY

Yong-Gul Jang, Ho-Won Park, II-Sik Shin*, Ju-Hyun Lee, Hyun-Woo Seo

Department of Pediatric Dentistry, Oral Science Research Center, College of Dentistry, *Faculty of Marine Food Science and Technology,
Gangneung-Wonju National University

Objective : The aim of this study was to determine the antimicrobical effect of horseradish root extracts
against Enterococcus faecalis and Fusobacterium nucleatum isolated from oral cavity compared with reference
strain, and compared with that of chlorhexidine.

Method : Horseradish root extracts and chlorhexidine were sequentially diluted and tested against anaer-
obes(E. faecalis, F. nucleatum) isolated from children s oral cavity. The microbes were anaerobically incubated
and the minimum inhibitory concentration(MIC) and minimum bactericidal concentration(MBC) were detected.

Results :

1. Horseradish root extracts showed antimicrobial effect against E. faecalis isolated strain at same or slightly

higher concentration compared with MIC of reference strain.

2.625.0~1,250.0 #g/ml horseradish root extracts showed similar antimicrobial effect with chlorhexi-

dine(7.8~15.6 pg/ml).

3. Horseradish root extracts showed antimicrobial effect against F. nucleatum isolated strain at same or

slightly higher concentration compared with MIC of reference strain.

4.78.1~312.5 #g/ml horseradish root extracts showed similar antimicrobial effect with chlorhexi-

dine(7.8~15.6 #g/ml).

Conclusions : The results of this study confirm that horseradish root extracts has antimicrobial effect
against anaerobes isolated from oral cavity as well as reference strain. And we found the potential of horserad-
ish root extracts as a canal irrigant or disinfectant.

Key words : Horseradish(Armoracia rusticana) root extracts, Allylisothiocyanate(AIT), Anaerobes, Isolation,
Chlorhexidine, Antibacterial effect
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