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TR EM AL 10| (Horseradish, Armoracia rusticana)
H

T X3} dojA At

— =2x%
A% 9 A2l e ngge] os) oplse, 4349 FRARE 22 el WUBY £8 212AE Rl ol 3

.
T = T
Aok A 3239o) (Horseradish, Armoracia ruticana)®l 4%l Allyl isothiocyanate (AIT)+ o8] AF-olA] &

olel & ArelAe SBARAZN MEL nFyo] 2280 JFANE dolinz BAH Age X ol
Enterococcus faecalis® &3], Q] ZHAHAQ] 2oldAMIEZ(NaOC) T 8-S v mate] vhes 7o
AEE At

LA WE 2193F E. faecalisel ZRN7)12, RAAA A 2 AP 2S 187 A48 T 13 RE(S1)S 230

Mg Ak, At mFgol e 228 S 5815x10° CFU/ml, NaOCle 3.465x 10° CFU/mle]2th
(p=0.086).

2. 12 BEE AAT F AE Xo}S 79 B o wjsie] 23 HE(S2)2 AH S A P m3o] Ma) 2zmo
3.100x10° CFU/ml, NaOCL2 5.252x 10° CFU/ml2, A4t m3fo] Hg] 2229 243 48 x\ofo|A] 1] 4
2 7o AldF7E S EATHp05).

3. NaOCIZ A H & Al X|ofe] 12} HE(S1)F} 23} BE(S2)S AF3ke] wjakst A3} 231 FR)A CFU kol
O S7HIATHp(.05). HHHel] mFfo] 2287 ZRANHL AP Hoke] 13} FE(SDTH 23 FE(S2)L 23 3)]
M Aot 3 Aol 7k gl A(p=0.076) 0.2 Hol 2@A|2 T 79 o BF AT/} ASES o 4 9T}

FR0L: AT n3e] Bl 328 Allyl isothiocyanate (AIT), 22412 A, Enterococcus faecalis

[.M E 25 zold a4MEE (Sodium hypochlorite, NaOCl), 22
28 A (Chlorhexidine digluconate), £ =8 o =glzta
A g A 2eke] e mlg o) og) ofr)s|n|i? kx| (IKD), #4824 (Calcium hydroxide) 5] 311,

BA ZEE 2T W nAED O BARS gaHo e A4 NaOCl& 714 de] AMsa de 23AHA 24, o) @
atA gt Sde] A&E 3 X R W7 E 5 9o, Tl oA e S BAHE Aol thE e
et AFA RIS 2F Yo nA e 52 7haa) g 2] gede] RuHAY™ dA 0.5-6% =9
71e Aol o AeHn? 838 2@ 71t see NaOCle] Z#AHA 2 AL T gom Frrt =342 g
T e Bl o B YR A EE ngEL x4 2 A2 LA T YA 220 U3 Yefjilo] BT gl
T AL AU F Tk, ol g v AR A AE 93 NaOC19| @& B8 4 ole SBAHA Y Ade] Bg
HdE o] & 7IAA Nr2ge BE g a2} Y 29 oo
A=A o] AL 8

o] Basityd. FEEIA2 e I HAE 7 e Aol H g
A2A7] S8t AL 1 Qs 28 A A7oM FdAHA=AN BAAQ] FAAEE Ve B

HANXA g
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RBATHY . et AVIRE ALE Al B2} o) ol & 7t
vl § 9o, NaOClel vla) 44421¢l Aol waz]=)
T,

IKIE % oA 449 Aol disf 893 28-S
Holm" 22| v P A iAoz ¥ B4
kSRl Al dEjR] vheS o 4 gl7] wRo| ALgo] A
T I U, s EEE A7)0 23 ol A4S o A
& 2rddte E7F Holvt 23 U YA AHEE T QA
7, @713t A& Aol &7} glol SHMAAM BN Abgol=
5E7F dopre,

o' A7 gk #Ao] Fhgel whet A8 Pt
A-gol] tig A7F @Es] AP Tk Rt nFy
o] (Horseradish, Armoracia rusticana)+ 52 723
ul7} i, o] Glucosinolate 33229 %2 Sinigrin®
Myrosinased] 93] 7t =o] Allyl isothiocyanates
(AIT)7 A=A vehta® | AlTE o] Qo o8 +7
W ATE w23 geket nQ g diste ddEdE Jehd
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#49 2AMHAA NaOClzh Hlasle] o4
A AH- 7hsdel thal Bk Buat shsin

o} dHigd

[. A7 Mz

X od
1.7 ME
1) AgAlo}
aBARQ) B oz dAE Alghe] Ao} FollA] $-2]e] glar A
o] shon} 22to] del A st} 27X 50ME o]
GO 3l9iTt o] Aoke WA AlRlE B3l 2| 2] s

A AL A om, HF 7R Az Agsd Basig)

2) AbgdT 4 wiA|

Ago) Agd 3= 54 78 AT E. faecalis
KCTC 52892 =g Fed+d #2223 (KCTC,
Daejeon, Korea) QZ¥E Fofwtol Algslch, WAl
Brain Heart Infusion broth (BHI, Difco, BD Diagnostic
Systems, Sparks, MD, USA)®} Brain Heart Infusion
agar (BHI agar, Difco, BD Diagnostic Systems, Sparks,
MD, USA)E AH&314ich

T FFE 4] A8 B v S 4739 BHI broth
10 mI7} £ )& Falcon™ tube (BD Biosciences, USA)9|
¥, 37C 3714 27 dfellA 2443 vt ik &
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g & wlgo] skl BHI agardl streak?d &, thA 37T
3714 =4 3ol 24413 vttt F uiA] oA wij e
AT 5 5% colonyE #H3t] E&¥ BHI broth 10 ml7t &

o} 91 Falcon™ tubedl) ¥, 37T 5714 24 sjelA 244
7+ vjokaled Ao ARSI

3) A&

Mokt m3go] Mg Bukre x 9k 9hab) (Horseradish,

Armoracia rusticana) ¥%(Biocoats Co. Ltd., Seoul,
Korea)s Algstglon, g4 &9t vwgd 934 2.5%
NaOCl(zo}gd 24 ER, Duksan, Korea)# 2] d4=(dh
g HE AYAAS, WAFEFHFAGAL M, B E
Abgetch M Fd 2ol ) FEE 39 AIT 5% 3%
& AIT £58%(Fluka Co., Haan, Germany)¥ Hexane
(Showa Co.,Tokyo, Japan) °]-&3t}.

4) Mg s5go] Hele] &

At Fo] g F23817] 98 nvel £ 200 g
7} FR/S 550 miE £ &, AIT A4S Ad= 8] Hst
o rotary evaporator (NE-1, Tokyo Rikakikai Co., Ltd.,
Tokyo, Japan)ellA 40C& 12083 FAAZAT 2 120
2} oil bath (C-WHT, Changshin scientific co., Seoul,
Korea)olAl 120%3 SF5A712, 29 150 mlE +83
2 4l Ralsle] 853 oil9] AIT 558 384t

5) M EE n3gol We] 358 AIT 8 £4

FE dof AIT &% SHE 93l &8 1 mlE 4
(Hexane) 1 ml¢ E§d & 60C 2 +x(RW-3025G
shaking water bath, Jeio Tech Co., Ltd, Kimpo, Korea)
A 1A17E Bt 7HE 8T o] 8 TA] Ao g WAt ¥
A1 AE 7t AsvtEagEE $A459T FID (flame
ionization detector)”7} #&® GC (HP 6890 series,
Hewlett Packard Development Co., California, USA)E
AT 355 &892, column HP-Innowax capillary
column (30 mx0.32 mm, 0.5 #m film thickness, Agilent
Technologies, Inc., Palo Alto, CA, USA)& A}-&31% ).
Injection port$t FIDY & Zzt 250, 260CH oA,
carrier gase A2 (Nitrogen) 2 AH&-3153 ¢},

AIT &899 w29 rkx 2EnfETSE ARE 743}
sto] Aokt mFgo] Bl &8 AIT s A
o, 1 A3 #2852 9 600,670.97+1,370.26 ppm ¢ AIT
tHFig. 1).

2. A7
D AotgAg 2 E2 A%

2o FHE AFFUSE ARo| s, ARFE tolo}
£ yA=({Diamant, Horico, Berlin, Germany)® A A3}
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a. Standard AIT b. AIT from horseradish

Fig. 1. Gas Chromatogram of standard AIT and AIT extracted from
Horseradish (4rmoracia rusticana) root.

o F 229 Holg 20 mm=z ¥ukst stk #330 bur
(Kormet, Brasseller, Germany)$ Endo Z-bur (Dentsply,
Maillefer, Switzerland)& 314 =3 2o FAsle] glE3
d& A3Yatgct. Barbed broach (MANI, Tochigi, Japan)
2 AFE AAsIA, Gate Glidden bur (MANI, Tochigi,
Japan)$} .04 Taper ProFile Ni-Ti rotary file (Dentsply,
Maillefer, Switzerland)& °o|&3t ISO #4077 234
& Adstglon, 7 vkt A d5E AAEda, #10
K-file (MANI, Tochigi, Japan)& o|&af] )2t 7}1‘:“2
glaurt. =iEa 4712 ZAE AAG] Y8 Kol
17% EDTA &9l Z71A st 285} 2ol 1083} @2
T, A2 5.25% NaOCl &o] Z71A &4 2e3 4=
Zof| 1097 §11, 328 B 1A7F B2 A3 8kd ),
BE A¥ Aolel 23S RMGI AINE(GC Fuji Plus,
GC corporation, Tokyo, Japan)@ 2# &1, 5 ml TEA <k
Woll del A4l (Exahiflex tray type, GC corporation,

Tokyo, Japan)& Fdt] 7t Aola AEA o2 47 31

o A2 el 20 4ol BHI $4< A$3 121 3053t 7}
437 Mg At
2) At %B]
cFlE ¥ E faecaliss spectrometry (V530 UV/VIS

spectrophotometer, Jasco, Tokyo, Japan)& ©] &3+ 640
nmellX FF%E 0.97} HEs YA deel] 742 3x
10" CFU/mle & 939]t},

3 AT HE

B zoke] 2# Yo BHI ¢S dad 23S o] &3}
of AABIL, E. faecalis ¥ 20 S AEs19c) 2+ Ko}
zEL %_ﬁ%lﬂ FEE 37C 2714 24 stolA 2197) Hjoks
AL, 48A12F Wit} BHI €48 dFd H#S o] 43k ug
skt

4) AR ER7 4 28 AH

E. faecalisdll ZFgE Role & FAYE A o2 B83)
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F, v 2ol 2RAHAE wl g 3k
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Wl BHI & 20 4& thA] FE3Ac). 2k Xo} g
He ez 37C 3714 27 shllA 747 vikEdm, 484
ZF uich BHI €92 2d4d 93 o] &3lo] wdlslyct =7
¥ paper pointE °] &3t & o] 8- % FeAT A, 0]
1 mle 278 AA947F 919 micro tubedl] ¥
127 vortexing 3t th. Vortexingd 49 500 dE Ué*?%
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Hglog Aste] 4.5 mief *ﬁ!ﬂ”oﬂ 7F E919)
Falcon tubeell ¥ 187} vortexingdte] &S 3 AA17) 1,

g 4o 500 4E BHI agardl] FEste] 37¢C 374
Bl A 24A)17F Wi oFs & CFU 32 43t}

BN
P

3. &24eN

SPSS™ Ver 17.0 (SPSS, Chicago, 1L, USA)S AM8-314
12F F8 9 24 89 Zh Aol whE CFU#S 95% ¢

FEolA t-testE AT}, Independent t-test= A&+
Zre] P aAE vwEHa, SFA7|0 e ghFE e
WE 3k paired t-test®E ¥A1513}
M. o5 Zxnf
1. 1x Z2(S1) st Aot
12 BE(SD 2 ANFsk wiget 23} u3yo] 2282 2
AAHE A3 Aole] CFU#Y HHe 5.815x10°

CFU/mlel™, NaOCl2 2T H & A 8a x]ole] CFUZS
BHEL 3.465%10° CFU/mlE EAR LR 4ol 3ol ¢
A Hp=0.086)(Table 1).
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Table 1. Mean CFU values and standard deviation of primary (S1) and secondary (S2) sampling

Colony forming ¢
N Mean (CFU/ml)
Horseradish root extracts 20 5815x1¢° 5502 x 10
Si NaOCl 20 3465 X 1¢? 2321 x1¢°
Saline 10 >1000°*
Horseradish root extracts 20 3.100 x 1¢° 2.863 X 1¢¢
S2 NaOCl 20 5252 X1¢° 1.604 X 1¢#
Saline 10 >10007*

*There was too many numbers of bacterial growth to counting colony forming units

2. 2% E2(S2) vi Z}

22 BE(S2)= At w3t A nF o) F2E2 2
FAHE MNP xote CFUHY F#e 3.100%x10°
CFU/miel® | NaOCIZ 3413 & 2|88 xjole] CFUZ
B 5.252x10° CFU/mIZ ol SAZ o8 {98 o
(p€.05)7} UK Table 1).

3.1, 2X E=2 of Zate) v

nFYol FEEZ ZTHAHE AP Xobe 13 FE(ST)
< AFstd v 43 CFUEY #HAL 5.815%10°
CFU/mlel™, 23 £¥(S2)& A3 sle] wjkst A3} CFUZL
o] H{& 3.100x10° CFU/mIZ ol EAH R folg 2}
o7} 1 tHp=0.076). NaOClZ &4 H < A3 2o}
14 BE2(ESDE AFs widg 23 CFU#S #3e
3.465Xx10° CFU/mle|™, 23 FE(S2)E A3 sl vjk3t
23 CFUZe HTe 5.252X10° CFU/mIZ ol EARC
2 723 Zo] 7t UATHp(.05) (Table 1).

z.s:'él- =X} _',‘l_ig

V.

0

Allyl isothiocyante (AIT)& stFWololA &8 3 fles-
sential oi)el Y& 5 F 80%E XS FwAdo] i
WA g Bito] olfe} FdE JAME G EAE Yed
ok AIT7F S ahe-S Jehll & 71de 983 gea uhe 9l
o, AITVF @A 128 W3z n A dA)sd o
e FHo] YepH®,

2T 2 AFE NaOCle 7P de] AlesE gg=9l
TEAHA oA, ol B mFkedA ATd 2 g
Aol Alsle] ZA/A R Al NaOCle] X 29 28 58 F2
Aoz WA Ut A 2AAA, 55, AY, Aol a2ln
TF S T A VA 2L 2E 0 Axoje v

=1L O
B3

i i vl
< A¥ste V1= A7 Ead vl o, ek HIoe
NaOCl9] %282 Betsly] i A=E S@AAA | Wa
A7t 2e] A Folrt

IFAME HAEY FEYE ol & SBAHAE] B
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g3 9t} Murray 592 23434124 =Y (Morinda cit-
rifolia) %29 E. faecaliso] W& s dobd =% A

ARINE 4S89, Lahijani $°& 7Y20Md (Marticaria
recutita) FZ 5% FHAYAR A4S v =TF AAL

st Qvka ®ar 8l9.en | Prabhakar $2& 3EHFEE
(triphala, green tea polyphenol)©| E. faecalis®ll thall #-<
A e Aol slvka Budlit}. Pereira $9& @ )
#E Al &3] w=E nAEQ E. faecalis, Staphylococcus
aureus, Pseudomonas aeruginosa, Bacillus subtilis 18]
3. Candida albicans®] W3 $99] FFEAHS Ha3l¥n
Gentil ¥2& $9(Arctium lappa)E TS AEST A1E
2T 2 U HAE AR 39 E W 1 B} eAks
FHO $3lvta Basinh, B AoA AR At o
Fjo] By FZEo] BT B AFolA Huxich
f B Aokt agle] Bl F2Eo] S mutans, S. so-
brinus, Lactobacillus casei, S. aureus, E. faecalis, A.
actinomycetemcomitans, C. albicans®] thsle] g-a21g-0]
deg s, A TP AHolM B39 S. mutansdl
et getAeS Sy, £3 o] 59 7 <A
B3] Beld = A @14 #5759 P. nigrescens, F. nu-
cleatum, C. perfringensd] g Mgt n3 o] g &
Bo) i 8d& S up glom, A 5 Aol ZAH A
28 Yol A B2l3 E. faecalis®t F. nucleatumdl| ™3}
of A4S Bug vt gl wepr] B dpoxe B W
A oA AFat mF ol Bl FEE JHAE-E FHY
UA oY APEL o E faecalisel] ZE9H Ao A
TH Yo A= Mt 13 o] Hel FEE] TIAHAZH
o} AL S JERE § YA GolR izt )

B APl AMF n3go] el FEE] ZHAHAR
A e g doldarl sleg =35 473 e |
Aoz A7 Y8 Perez 50| g AHAo}E 17%
EDTA €943} 5.25% NaOCl & 7|4 a &9
Zol ztzh 1083 Aste Y E AFEst9 s, SEM
(Scanning electron microscope) & B8 E&E3 {712 74}
7} Z3A o 7 A AF ] A Aol TS Bl = U

B Ado) AMEE 159 E faecalise 28 Y FHeE
Aae] F7e BAglel AR & e B4 F71E Ao,
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1d &t

faecalisl] 2 |
& fEslln).
TEAHA | wE PRI A &L Pl Hale] 2

b BE(S2)& AF3te] wjoket A9 n3gol s
A A& AgE Rol= 3.100x10° CFU/mlel®, NaOCl= &
PAHE AFg Kok 5.252X10° CFU/mIZ EAXRoR
%wlz o) (p.06)7F Aem uFe] FEHEE ZHA 3
ZA5olA A gol o A&HAT ol AIT ¥
FESAL, AT Aoz Qls) AdolAl W)
Sa A7} GEE v|A)7) giio] obdrt FEHG
*é & YA EAE G Yt afo] 3%
2 2UAAE AT AT Kokl 13} FE(S1)E A3 5H
é} Z:i# CFUZ B€ 5.815%10° CFU/mlel™, 24
T 23} £¥(32)% A5k vkt An CFUS
< 3. 100x103 CFU/mlZ ol& BAACE fofdt Aboj7} ¢l
ArHp=0.076). &A%, NaOCl2 ZHA 2 S A8 g x|ote]
12 Z2(S1)E Aot st 25} CFU# BH2 3.465
x10° CFU/miol®, 23 B¥(52)% AFste} whker A
CFU# H2 5.252X 10° CFU/mlE ol& A48 §9
g o] (pd.05)7) AR e, o) NaOClE F#AH S A8
& F A2 ATE] 7Y B YYsiel o)} pe AnE o
< Ao Azkdn

pFYoloA P EIAS Ve E AITE iAol 9lon,
JFYo] W] FEE) FABAYS Doy A3 &
2 Aol M= disk paper methodE ©] &3 &, AITS 3

oz Rl FHge] AT 2R ST, o8 g A
G siFgel Bl 20 WAL sz Wolzl &
Ao} Mtz 2 gaFe wopr Aol AREde 47 I
AT wpEha At sgado] el 28 2 Uldl A
& =, Fdes e dopid e Mok 9
o2 5 Sl 7hsdol itk Az

ol AFe thHE 22 3 7 #ARE 71 i A
A, B Ao gdE 2Tl BHHE T8 AT T
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#sto] wjo¥et
5.815x10° CF U/ml, NaOCl&
Hp=0.086).
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2x} B(52)& AT A2 Mt
£ 3.100x10° CFU/ml, NaOClS 5.2
CFU/mlE, Mot mFgo] Bl 2285 A43% A
ot A B AL o] A7t 23 EHATHPC05).
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RE(92)S AH sl wjre A3} 23} FEA CFU 3
o] B £718tAtHp(.05). WHde] m5e] FE2ER 2%
AHE Age 2okl 1 BE(SDF 24k ER(32)S
AH ol wjdE A K& 2ot fle R(p=0.076)
o2 Ho} 2¥AH T 7Y FA% FFEAWN AEHE
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Abstract

THE ANTIMICROBIAL EFFECT OF HORSERADISH (ARMORACIA RUSTICANA) ROOT EXTRACTS
AS AN ENDODONTIC IRRIGANT

Hyo-jin Yun, Ho-won Park, Ju-hyun Lee, Hyun-woo Seo
Department of Pediatric Dentistry, College of Dentistry, Gangnuengwonju National University

Microorganisms are the main causative factors of pulpal and periapical diseases, therefore successful endodon-
tic treatment is depend on the effective elimination of intracanal bacterial populations. Many studies have been
reported antimicrobial effect of Allyl isothiocyanate (AIT) which the principle ingredient of Horseradish
(Armoracia rusticana) root extracts.
The purposes of this study are to evaluate the antimicrobial effectiveness of Horseradish root extracts against
Enterococcus faecalis in root canals of extracted human teeth and compare to sodium hypochlorite (NaOCl).
Extracted human mandibular premolar root canals were infected with E. faecalis for 21 days, and then irri-
gated with Horseradish root extracts, NaOCl solution and saline. After canal irrigation, first samples (S1) were
taken. After first sampling, the canals were additionally incubated 7 days, and then second samples (S2) were
taken. The samples were inoculated on BHI agar plate to determine the colony forming units (CFU).
1. Mean values of CFU in S1 were 5.815x10° CFU/ml at Horseradish groups, and 3.465%10* CFU/ml at
NaOCl groups. There was no statistically significant differences (p=0.086).

2. Mean values of CFU in S2 were 3.100x10° CFU/ml at Horseradish groups, and 5.252x10° CFU/ml at
NaOCl groups. There was statistically significant difference (p<.05).

3. There was no statistically significant differences (p=0.076) between S1 and S2 at Horseradish groups in
the mean values of CFU. However, there was statistically significant differences (p<.05) between S1 and
52 at NaOCI groups in the mean values of CFU.

Key words : Horseradish (Armoracia rusticana) root extracts, Allyl isothiocyanate (AIT), Endodontic irrigant,
Enterococcus faecalis
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