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Ol(Armoracia rusticana)

— SEX8
A} %ol (Armoracia rusticana)® FAE2A Q] dgiat ozl gt

E A7IME A2 S AT FTES e I 7 Ny E

gHRE FES
G E-2 isothiocyanate T2 71 $X = allyl isothiocyanate(AIT) 7} Aol 73t Ao g
(Streptococcus mutans ATCC 25175,

]
2F9eld

O

W ]l
o]

A it

Streptococcus sobrinus(d) ATCC 27607, Lactobacillus casei ATCC 393, Staphylococcus aureus ATCC 25923,

Enterococcus faecalis ATCC 29212, Actinobacillus actimomycetemcomitans ATCC 29522, Candida albicans

ATCC 10261)°l thet Mokt mFule] We] 289 JRAYE Lol n, o5 kA A Sr2AAdY g
33} vl wste] vt 2 A7 A

1 A 230] Y FEHEL AP AHSE 7E9 740 A S daf HA9As = 30-125ppm, HEETF

& 125-500ppms el o, 53] AliEthe 859 C. albicanse] W3l % E’} g8 vehdth

2. F22AAY QA 7F9 73U VAR dg) g AAE vepllon, HigAFEs

0.15-2.5%, 2405 E
0.4-2.5%% ZAHU. |
oldel A#E At nFYo] B F2EL FRadAdY vt ¢ Bt sRdA FREIAAUT FAIG P
FEEAE Ve S & F Ao
FLR0] : AFt 13Yo] We] 225 Allyl isothiocyanate(AIT), F22dAd, FTE 7
I.M E t}. Lactobacillus acidophilus®} Lactobacillus casei

Ae) 7ol = < 500 o)de] FFdel EAshY, 1
Fe BY 1% S AW AdY IngT 10°-10%] o] &},
o] FEL Aol Folt} 2F 7, aBlx X5 HE e
ofeg] 77U Agkel 8 fdglo] "}, X }-‘1’—’5‘\’3% 2
A Q& o} FxZ o] E3H= Aoz J
mutans streptococci(®]3 MS)Z & A ) 0“42)

M= S. mutans$t S. sobrinus7} Q17+l TR 4] 7}72}

o] BAH L, Aol Aol-A S M A BHAFE 2a

A

¢

=

O{NF:U

ae 58 2 ro

AN 85 QY

AT BN AHE 12387
Z-Ei3t A/ Bjcyet 20} x| 28t Al
Tel: 033-640-3157

E-mail: pedo@kangnung.ac.kr

Jr o

5
Lactobacillus spp.7} 219 Mgy o] Ao o
Actinomyces%™ 3t B} ivkm Y. Actinobacillus

actinomycetemcomitans, Porphyromonas gingivalisst #

] e

& O SAHLE £FT AFPLAA EelEHA 2FE8e A
Al(onset) ¥ Ay A@JYSol HIFA e, 579
Actinobacillus actinomycetemcomitanse 834 A5
(aggressive periodontitis) & %44 A4 AFH9 F8
doFeg g Yok, mepd, Al Aol e FY
A g, 53 AW Ao S v £ e FaA
4 ARRE jolg-alZout A FARS disley o 98
g5 3

EEEO‘“/\]“J Chlorhexidine digluconate, CHX)2 %o]&
A bisbiguanideZ| SFEZH o]l BX o el "}&Ql‘\:
FEAQ gtAlelt) (Fig. 1). FREHAAUL a3 T,

tl
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a% 4T, AR, B9, B4 AT, /14T 25 A
$3h= U FTAZY, 0|4=e] ALo) F2(adsorp-

O 1=

tion)¥o] MFE W £ (intracellular components)S &4
AEE YedtH?. AgrdXe oy A%
2 ARAFY] £ FEAFCEN FTEAE Yehizn
AFEAAE gd sluz 23t A EA (cytoplasm) 2 Zu‘%i
oj\f 38 opyld] AdEHE Yl wEtA, FA T
(antiplaque) 289 “gold standard 2 X|o}$-21Z o3}
A&, AFA Y AFAe] A5 BEA2ZA A$- A
ojm¥ 3 THX|FA| THAH LAY T A% EHO
E2E ARSEHT YPY. e 222dA 0L Aol ~RE
o] AAS doy|w, 1 9 wZpA el vt uzbo]HT qijtd
A AEEE 3 £ de A Ty BAE 7RIt
H oe] ZopllA FHES AT F e HAIES °]
&t gtAl ] g Aol FE L Yok 2 F

Fig. 1. Chemical structure of chlorhexidine digluco-
nate.

Z o] (Horseradish, Armoracia rusticana P.Gaertn.,
B.Mey. & Scherb.: Cruciferae)e % Eg%7F 944121
thdd 24 A8 NS EA e IRt ope} 1 7
A FEL Ba gtk 1FWYo|(Wasabia japonica)®] ¥
FEA daire dior B A7t APg=HR e, u5
Yolo] gFAE-L isothiocyanate®FZ 1 FAE allyl
1sothlocyanate(AIT)7]- s EAlo] et Aoz Rud b 9l
oo 3 A0l AITE mlute] $AE 02 330
A F29 AH Fol o 80%F AR3IH 1 9] 20F<] 3
tﬂ-/ﬂ }dl-‘}_o] il-o]g,]c}iq_w,zo)

AITE JE8A0N 22d 4 e 2E3 24389 glu-
cosinolate, & sinigrine]ghe &3} wto] Qi ¢HFE FE
"‘ﬂ]i 28, AE7} &%) E2F<l o 93 sy
W &4 myrosinase?] 2§22 AT glucose, KHSO4 5l
A E o] v 24 ZE S 207t YA (Fig. 2).

GN AFES B thSE Al g AITeY dFEAE
glolgl 4= 9llt}, Nishida® 2} Inoue B8 YEAN 13y o]
(Wasabia japonica)®| 57t Escherichia coli, Salmonella
typhimurium, Pseudomonas aeruginosa®l 53] 7% 3o
92 Jehdtlz 8191, Hasegawa 5908 B 131y o]
Y AIT7} Vibrio parahaemolyticus®] A%< At &
281t} E3 Shin? Lee™ ¢} Shin & d&A n51o]
By 2Z8o| A% R AFE 4w Staphylo-
coccus aureus, Bacillus subtilis, Vibrio paraheamolyti-
cus, Aspergillus parasiticus 5 84 o] tka A
o, 298 $ZEo| Helicobacter pyloriol thalx = 3 &
7} dota Baagich aev ATT7F #723u Alddd miAe
g age] ug AT A= RE ’é;ﬁ ot}

oo £ AFoMe Aol 17‘401 Ao v +
e AA R N2 ARE ]—3‘% o 77 vA=d

(v)

H 0”507 HO - SOs
1
HO 0 t Myrosinase HM Z N
SN Mosnase, OH HS
HO ~  H,0 H \g
R
cn () (m)
Sinigrin R=allyl /\
O,so;
\
Lossen
R-N=C=8 + HSO, r—— H*NH
(v)

Fig. 2. Schematic of the degradation of f-D-S-glucosides (1) by myrosinase (8-thioglucoside

glucohydrolase) and related biochemistry. The initial hydrolysis of (1) gives rise to glucose (1)

and (1),

which will be in equilibrium with (V). (V) is then thought to undergo a Lossen rearrangement to produce

the isothiocyanate (V) and sulfate.



3 A 330l (Armoracia rusticana) e F&E9
PYAANE Yolri, olF HEEd FTAL FE==2IAdY
gt oo} vl etz et

I.d+dz 3 U
1. AT E

1L.1AR

X it 3go](Horseradish, Armoracia rusticana) %
g 2o 3 A AulE ALE Biocoats Co. Ltd.(Seoul,
Korea)oll Al T3t A|82 AMgsiglon, ga Ade Hw
g 938 5% FE2IAAND(LHFAY, Sungkwang Co.
Ltd., Bucheon, Korea)& AH8-3134 .

12 %34 839 3%

FR5E o g3te) AP 3ol FY BAS FF
A (Fig. 3). FYo] % 200g S/ 550mLe}t 7
Sho] AIT A4HE AhBE7] sted 400NN 120238 fA14

200g of Horseradish powder
l

Mixed with 550mL of distilled water

J
Reacted at 40¢C for 2hrs

l
Distilled at 120 for 120min in oil bath
(concentrated with a rotary evaporator)

Pooled 50mL of extracts

Fig. 3. Procedures for Extraction of AIT from
Horseradigh.

CHStA0bX| RFEFSI x| 33(3) 2006

ZAck. 2 & 12019 oil bathdllA 12083 SF417]11, &
A 50mLE -20°Co) B3R ARE ALt (Fig. 3).
13/\1"“‘:\1-?—% | B 28] AIT 35 ¥4
23 A9 AIT 558 3] Y3t F29 1uE A
(hexane) 1mlet T3 60C &2 £x(RW-3025G
shaking water bath, Jeio Tech Co., Ltd, Kimpo, Korea)
oA 1417t Bt 7189t ol & Tl Ao R Whstn, ¥
% 14E gas chromatography® #4438t FID(flame
ionization detector)7} ¥&¥ GC(HP 6890 series,
Hewlett Packard Development Co., California, USA)%
AIT 352 24319 2™, column HP-Innowax capillary
column(30 m X 0.32 mm I.d., 0.5 um film thickness,
Agilent Technologies, Inc., Palo Alto, CA, USA)& AH&-3}
%o}, Injection port$t FIDS £=& 747} 250C, 260TA 2
™, carrier gase A4 (nitrogen) & AH&-3H4TH
Standard AITS) =¥ gas chrornatography ANE 52
shate] Aokat mFgol el F&E9 AIT S AA e
11] O Ay 2282 9 41 302+6.98ppme AITE 43t
2 YAHFig. 4). B A E o] FEYd FHFE 7l
01 g g3 AT

4

o Jm

1.4 AHETF 2 uA|

g ZTAE A8 f5k] A #F= Table 13 22
o A7 1Y #3228 (KCTC, Daejeon, Korea)
o 2 RE Eopulol ARE T X0} $-4F I 3 APty
o @AEslo} Streptococcus mutans, Streptococcus sobri-
nus, Lactobacillus casei® AH&3tHom, X5 2@ #d
3l Actinobacillus actinomycetemcomitansg, A5 2 &
o WAl #ASlY Staphylococcus aureus, Enterococcus
faecalis, Candida albicans®& AH&3stach. 4% A 7 v|A

2% Table 13 22 wiulA] o HERF ¥, AldES 37CAA,

ARE 25CAA] 24-48A17F Eot AuFale] AH&slT)

6.82

Standard
AT

1
Time {min}

-6.85

Horseradish
root extracts

J A j [
1 e i ﬁ e s ﬂ‘
1

L
Time [min]

Fig. 4. Gas Chromatogram of standard AIT and AIT extracted from Horseradish (Armoracia rusticana).
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Table 1. List of strains and media used for antimicrobial activity test

Aerobic Condition

Media for Cultivation

Gram Positive

Streptococcus mutans ATCC 25175
Streptococcus sobrinus(d) ATCC 27607
Lactobacillus casei ATCC 393
Staphylococcus aureus ATCC 25923
Enterococcus faecalis ATCC 29212

Facultative Anaerobic
Facultative Anaerobic
Facultative Anaerobic
Facultative Anaerobic
Facultative Anaerobic

BHI broth’
BHI broth
MRS broth?
BHI broth

Gram Negative

Trypticase soy broth®

Actinobacillus actinomycetemcomitans
ATCC 29522

Facultative Anaerobic

Trypticase soy broth

Yeast

Candida albicans ATCC 10261

Aerobic

’ YM broth*

! Brain heart infusion (Difco, BD Diagnostic Systems, Sparks, MD, USA)

2 Lactobacilli MRS(Difco, BD Diagnostic Systems, Sparks, MD, USA)

¢ Trypticase soy broth, BBL, 211043: New No.) with 5% defibrinated sheep blood

4 Yeast Malt (YM: 3 g yeast extract, 3 g malt extract, 5 g peptone, 10 g dextrose, 1L distilled water) broth

(Difco, BD Diagnostic Systems, Sparks, MD, USA)

2. AT
213+ €49 3% A8
A kst aFgol Bel F5E ALET
Mt mFo] B FEHES JFEHL disk paper

method& °| 43t EA3Act. AuFste 640nm(UV
1600 PC, Shimadzu, Tokyo, Japan) 33| tg F34%
(As10)7} S. mutans, S. sobrinus, L. casei, S. aureusT
0.700-0.750, E. faecalis, A. actinomycetemcomitans<
0.750-0.800, C. albicansv 0.350-0.4002.2 4&31A &
g wjekd 1004E BHE spreaderd AHE3Sle] Zh wj g
3 $UE Ao =23}, HaE 24 8mm filter pa-
per disk (Whatman No.2)ol nFwe] ¥ FE252 304
A FeA7la Ad 2 287t TEE Z47he] wj]d WAz
Z ATE 37CAA 2447, ARE 25CoAA] 4847 vl 3]
Aot vl T disk FH F93(clear zone)d FF= I E

e A2 FIE 4 A

2.2 2945 = (minimum inhibitory concentration,
MIC) &3

APt BFYo) B FEF AT

Z+ #F2 96-well flat-bottom microplate(Greiner bio-
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one GmbH, Frickenhaus en, Germany)2| 2t welldl] 544
Braigot, 23 3 AEH A5E A vixe sdd 2
FUAE 504 BFYTH q7)d F DA 34 (4000,
2000, 1000, 500, 250, 125, 62.5, 31.25ppm) 3 Akt 1
Zuo] Mg 228G 504 BFstn, AT 37TAA 244
7, ARE 25TAA 48417 Bk vt wl &, AT
Fro 22 8%E micro plate reader(OD: 560nm, Power-
Wave 340, Bio-Tek Instrument Inc., California, USA)E
S48t}

- ZR2IANY AT

2.3 H A TS5 (minimum bactericidal concentration,
MBC) &3

A gat mEYo] B F2E AME
MBC9] &%& Bamba 529 W% ol-&atdth. MIC &
A 3 Z2)o] FolFR] Fe ujgAE g WFo] F3lo] AlTE
plate count agar(PCA, Difco Lab., Detroit, USA) plate,
ERE YM agar plated] streakste] Alit& 37ColA 244

2, AR 250AA] 48A7E B9t Hloslo) B4 $F-S )
o},

o M

1=

2

3R



-E22IAY AT
NFd 1ol He) &8 AHTd ¥

T g E22AA U Hadd

4]

S

FEE Y390

0. o+ &zt

1. 8% 8d £ An}

Mt mFgo] Bl 283 FRadAd e A ALE
" BE #FoA paper disk FHE FBEE FAFIAT
(Fig. 5). o124 A%t 23vo] ) 287 F22dAd
— °q¥°ﬂ A" 7 Aol tial e 24 ey S &

)4

:L

2. F2AREEMIC)

2.1 it gl ¥yl &89 MIC

Aol AFEE T A EC] tE A mFgo] B
FZ2E9] MICE £33 27% Table 29 2t} At 25
ol B 559 A 27, TR #7244 vAdE F 59
C. albicansel th3dt MIC7} 31.3ppm ©l3t&2 7P siofon
S. mutans, S. sobrinus, L. casei, A. actinomycetemcomi-
tans®] MICE 62.5ppme2 Zkth a2lx S, aureus, E.
faecalis®] MICE 125ppm o2 EU3t).

i)

Horseradish extract (200ppm = 0.02%).

oHata| x| 33(3) 2006

2.2 2228 de MIC

Ao ALRE T A Eel) Uigk E22dAH Y MICE
223 A= Table 29 2th. L. caseiv 2 0.16%°14 %
Aol A8, S. aureus, E. faecalis, C. albicans®} MIC
= 0.63%9}. 1 9 S. mutans$t A. actinomycetemcomi-
tanse 1.25%, S. sobrinusE 2.5%4 MICE 71383t}

3. FHAAAEE(MBC)

3.1 Aokt 1

gyl Bl &5 MBC
Oq:rL"ﬂ ALeE ) n B digk At Fgo] Bt
ZZ 50 MBCE 243 23+ Table 3% Z2oH, MICS} »}
75}7}Z]i C. albicans® MBCE 62.5ppme2 7 e gt
S Jehdth. L. caseix 125ppm, S. aureuse 250ppme
MBCE 7188le™ 71 9 S. mutans, S. sobrinus, E. fae-
calis. A. actinomycetemcomitanse 500ppmeol| A 2 &3}

g Bg

3.2 E=22dAd9 MBC

AFol AH2H 7Y A Ee] g FZ2E AU MBC
Ag Az MICS v} MA & L. casei®] MBC7F 0.63%
2 71 v FroA AFEHE Jedth S mutans, S.
aureus, C. albicans®]l MBC+ 1.25%, S. sobrinus, E. fae-
calis, A. actinomycetemcomitanse 2.5%°14 MBCE 71%

3199 cH(Table 3).

Chlorhexidine (5%).

Fig. 5. Antimicrobial activity against Streptococcus mutans.
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Table 2. MIC values for Horseradish root extracts and chlorhexidine towards oral pathogens.

~Samples ;
Strains Horseradish Root Chlo hedidete)
Extracts(ppm) , :
S. mutans 62.5 1.25
S. sobrinus 62.5 2.5
L. casei 62.5 0.16
S. aureus 125 0.63
E. faecalis 125 0.63
A. actinomycetemcomitans - 62.5 1.25
C. albicans {31.3 0.63

Table 3. MBC values for Horseradish root extracts and chlorhexidine towards’oral pathogens. ‘

Horseradish Rbbt ,

Strains
Extractstppm) .
S. mutans 500 1.25
S. sobrinus 500 2.5
L. casei 125 0.63
S. aureus 250 1.25
E. faecalis 500 2.5
A. actinomycetemcomitans 500 2.5
C. albicans 62.5 1.25
V. &2 9 colony®] HAWFE T FolA d2A delyich. 22294

Allyl isothiocyanate(AIT)= AAgtgtel &3le 2E A&
o ZA8hs WA IAFEEN AR 714 oA 73t gt
4L e Aes HuHYA W, 1 ¢ 714 (antimi-
crobial mechanism)& 2 g## AUA ¥rh. Kawakishish
Toshiyuki® & AIT7} vlE9] 43E& JAzhe F=AA
chilg 228 W37tk 8191, Kojima$t Ogawa™& At
2412 (oxygen uptake) 9t 22 v|AEQ] ARG 43S
oo st

B AFoA e et -’T‘“@ |(Armoracia rusticana) %

2 &80 P79 thdst M4 mlAEd g&l veldie
gt Bdo] Uis] AHEgton olE EA FAAQL EE=
Axe) g gaiol vlwetHnl. AE8A Y FRFE BE
0.04-0.5%2 H9d we} 1 ggho] ta2m*® pFjo|=
e 299 FHIdFol Y B¢ n HuEHerw ¥
Aol m3golo Me] RS Alsl] 2528 HAE
3] A ate] A}-E-3 }03‘3} R 8 A ¢2E % 188 2% et
g5 e grane] s 1 57

Disk paper method® ©]-&3}] A%t I’-—’F‘@ o] 7] &
23 FredAdo] g 78 ol 234 5 T &2
Foll A Aol AMgE Tl dis] FHEE %] gHE
#5 Y-S ¢ F dAdG. 2y, FHE 2oy

o°" i
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e disk paperg A2 FA4E T AA F55
3, R Ak colony?l 7HZo] Xd3 wbH At 1
ol Ma] Z&Eo] A% 1 AAV BEEHALH, colony?]
s 2z 2dAdd Hl&) g 2Pt oA At 2
Zujo] W] 229 FEAor JF Aluet AF HE3A
ok BER] Agre Wgly] B Vet 2% AzhEn
Mokt 3ol g F&E A9 A TERY vAE
Z (. albicans®] W3 MIC7} 31.3ppm ©|3t2 7H W%
S, mutans, S. sobrinus, L. casei, A. actinomycetem-
comitans® MICE 62.5ppm2 2 Z3kth. 18|l S. aureus,
E. faccalis®] MICE 125ppme.2 FY3lth. MBC HA
C. albicans’} 62.5ppm o2 713 wigken, the ZE d5dl
A g MIce] 28 A 3] s=A MBCE 71533t
Shin# Lee ¢} Shin 57L& AITY S/ F2E Y 3
Hhd AITA 312" S o] 83 a4 AgA AITE AR
t} Zgold] et A EAS Hgoew, At A% 18 ¥4
TR 2% A detEAol % ;}E}_TL Basigch &
AN nFuo] el F58L 8122 C. albicans 7}
A gFHo|geon, 18 SAAQ A, actinomycetemcomi-
tans®] MICE T 1% F47 ¥Ry ¥ $58 U
eht Qo] A7 ZAEH A A3 AUE EAFYH. F
229t A% A E3) Lactobacillus caseill 7+e+ &t

o2



A4S YelWa, 11 9 FFE AR 0.16-2.5% F =]
FRolN 8-S Yellon, ole thE o2 A7 2HE
3 dA&}. Zickert 9L 1% F22Ad Aol 13-144
olgolM Bl S. mutans®] FE 22AIE T AT 83U
i, Vianna $¥& E. faecalis, S. aureus, C. albicansll t
3l 0.2%, 1%, 2% Z22dAd 2% SF S Vepiria
a9t} E£3 Loe9t Schiott™& 0.2%, 2% 22U
HA3 A AL 2 29E AaAE § QoA et o
2hA] ol Ad A} Mgt mFgo] Y FEELS U A
TE) ) dutd oz Aes e B ARl FR2FA
o3 94 Y=o FHaHrt gokn E 4 v

ol A4 vhed #e 2 s AR E A A A
A, 2 Ao e AE 759 T PAES o E A
G nFPe] R FEE] JHAAE HUMEIAT do=
Lactobacillus acidophillus, Porphyromanas gingivalis,
Fusobacterium nucleatum % ¥B{48& A9 ok 72704
v| 2o i3 FHET Hryt Gese, ER29AH] ¥
4 #7114 (obligate anaerobe)iolle FHEH7} A Fos
e Bhe ul, 53 WA U1 a3 U g7 EHE
A=l ojok & Fo|t},

EA, 2 Ao AP siFgo] By 25 o
Zg golry] Al FFAFE o83t Lim &<
2t 328 (CHMC-2032)0] £F#5<¢ S. mutans KCTC
3065%} S. sobrinus KCTC 3088¢l tia] &Y Ald 474 <
Al EHE BAA T, oX FARRE ¥ 75 g &
A E Zo|7} YAtk EudHct. Mk dos A &
o] g nFYol &5 JFEAE AT, ol
EZaFe vlmste o] st £ o yolrt in viveol
A g aAs Aol & FAjo|tt,

AR, B AP 770 v B g At 3] By
%28 95 A8 Z22dAd 95 ALS Al 3 EaTe
B718t4 ). Filoche 5929 93t F22dAdE& A9, vhv
7Hmanuka), L. morrisonii 5} T¥% % fr(essential oil)
% 35t A} Al Al (biofilm) $2 A& Sslide &
22U 95 ALS AR 1/4-1/10 A= AL ko] a3t
o 3ttt Ahn 5% AIT ©% =& Z/Hacetic acid) &
02 A48 iy E5ela] AL w AF o dFe] o
dlo] 2 oA &7t 2-1080 o) Bk Easigict
mebd | FF okt pFge] B FEEW Z2EdNd S
TPEA AHEEEE AS 3L U2 A Wi gE
gt a el Wl gt A3t A& ojor & Rolt.

opR|Eko 2 Mt mFfo] e A FEE A 5 AlTE
ok 80% 2 ARSI 2 ¢ 2091F9] T2 LY JEx 2
st ek welA, AIT ¥ ope} b AES0] o8 I8
7 9 g B5FEs e ¢ geug ofd thg At F
o 298 Aoz Azt

o8 gAHE B33 o|H AT

h: 1
=
=

Lo

fr

A

w3l el 2
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Abstract

THE ANTIMICROBIAL EFFECT OF HORSERADISH(ARMORACIA RUSTICANA)
ROOT EXTRACTS AGAINST ORAL PATHOGENS

Nan-Young Yu, Ho-Won Park, Ju-Hyun Lee, Hyun-Woo Seo

Department of Pediatric Dentistry, Oral Science Research Center, College of Dentistry
Kangnung National University

In this study, the antimicrobial effects of Horseradish(Armoracia rusticana) root extracts against oral
pathogens were investigated, and also compared with that of chlorhexidine. The following 7 microorgan-
isms were used in this study: Streptococcus mutans ATCC 25175, Streptococcus sobrinus(d) ATCC
27607, Lactobacillus casei ATCC 893, Staphylococcus aureus ATCC 25928, Enterococcus faecalis ATCC
29212, Actinobacillus actinomycetemcomitans ATCC 29522, Candida albicans ATCC 10261. Horseradish
root extracts and chlorhexidine were tested to determine their minimum inhibitory concentration(MIC)
and minimum bactericidal concentration(MBC).

The results of this study can be summarized as follows:

1. Horseradish root extracts showed antimicrobial effect against the tested oral pathogens. MIC and
MBC of this extracts were 30-125, 125-500ppm, respectively. Especially, it was the most effective
against C. albicans of other tested microorganisms.

2. Chlorhexidine also showed antimicrobial effect against the tested oral pathogens. MIC of chlorhexi-
dine range between 0.15 and 2.5%, MBC are 0.4-2.5%.

In conclusion, it was suggested that AIT had similar antimicrobial effects in the lower concentration,

compared with that of chlorhexidine.

Key words : Horseradish(Armoracia rusticana) root extracts, Allyl isothiocyanate(AIT), Chlorhexidine,
Antimicrobial effect
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