Zinc =& Yol 77 =] vX = &

Agdetn Az 2 A9 24

AN TH G0 %

2 X
I.M &
0. GA20HAN S 12 JiH
m. St
v &2 % N&
v.a g
NS
AEX=E
I.M &

44 (gargling solution)e 954 ¥ 2484
TRAAR] NP dE AHEHA ftoeH
2o} UL A8 598 /R g g
A G Aot 2 AR £ ¥
o 2 AWIE Atelo] FH A g W B4
o] 7151 & FAM ol FH AA EAHE 7}
Ale B MEe F88 AT ot HAUh

FHe dAdez a4 FH 1 A 4t
29 3y 3 SFE(VSC ; Volatile Sulfur
Compounds)el] 2} == Aoz izt
A 3 AFELS oFHY FR AHRLE B
42 (hydrogen sulfide)?t W¥ v € (methyl
mercaptan)®] F8 A#olw, tlolvg A ulo]
E(dimethyl sulfide)9t thold|d theldste|=
(dimethy] disulfide)7} €5 ¥ &=} o]z gt 3
WA 3 31582 AAI 2 methionine, cysteine,
cystine ¥ #-& &H3te oAt HElol= ¢
@l E 2 o] FolX] & 7] (substrate)ell tigt Al

o

T4 BAAE L& B3 ol FojxHY el Fe]
T ATdFA FHE do7lv AT ol
& ¥ A7} A= o] Fusobacterium nucle-
atum, Veionella alcalescens, Porphyromonas
gingivalis, Prevotella intermedia, Prevotella
loeschii, Treponema denticola®t Klebsiella
pneumoniae 52 1¥FA HIA Aol F=2
FHE wste Aoz B,

+#9 Age FA FAR "AE TS
< dAlste o] ARH ot A ATFA &
29l Fe A 71A AAE A 3 A
% 7] (tongue scraper)& ©] &% A A A< o
o] agdA T 43 dAE 22 s
A BEA 3 sRrEe] A4S H2AE F de
gad el THE A AHRET ERNE
© 38 B sshEe A AAE AG T
A o] Abgo] AHA oM ol g AEY F2 A
B o2F zinc, magnesium salt ¥ sodium
bicarbonate7} X},

Zinc7t &€ #4AE Tonzetich” Sl ¢
3 73 i Aot BuHYeH, o]
9] 28 714 zinc7t ol dig sl o] Fo}
Al 3 7](thiol group)& 43A1#A ARHo
A & 3jE] AFAE At ez
A Ect. 22yg Wilee o3 F49 324
3 3EE A AT £47F Fel dig 213
o] $Aos ARUSES Easidt. ol ¥
g 3 3 24 718E Fol g 23 o]
Qe th& A E o F e HeEE
B Aol
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Zinc®] &% ¥ = & AFNA Saxton
=92 zinc7b 9 ARA7 FAH &7} Q)
dn Hustda ol& FvAE AAYA Tri-
closan®} &7 AMH8¥ 749 FX" EH7 oS
oAl AE EA3HA zincst XEHW AT
24 &8 AAATe 7HeAE AgEdnh
Jenkins 5% zinc chloride &7} v A&
a7t lokn BExsgoy ¥ Alde A
A FANE Hadles F ozine’/l TEE A
7t 77 35 AT A"l vlxe G hE
AT obF] REI} AFojrt

2 d7e 73 AAE 98 AHeHx de
zinc F&Yo] T3 F8 WA B nlA= 9
ol A ZAEtTAL AlPHUALH Fol&
o] ¥izlel Fx Aold wWE JFE AHHEL
o}

II. AA0HAH 3 oIe
- Zinc =8N

zinc chloride, zinc acetate, zinc iodide salt®
ZF5o 3X7t 25%, 5%, 10%71 H =& 23
AlA e Hd33 F 4TCo) BHsig oy, JA
ane BAS A FIAPA AFHE
0.25%, 05%, 1%7} S =& H7letHict.

- %% bl

T730 F8 A ELN Staphylococcus aureus
strain ATCC #25923 , Streptococcus mutans
strain ATCC #25175, Candida albicans strain
ATCC #28366% American Type Culture
Collection®. 278 Fofro} A} &-31% on 2tz}
o] Aeujx]el Mannitol Salts Agar(MSA;
DIFCO, Detroit, MI, USA), Mitis Salivarius
Agar(MISA; DIFCO, Detroit, MI, USA),
Sabouraud Dextrose Agar(SDA; DIFCO,
Detroit, MI, USA)E Colony Forming Unit
(CFU) &3 Al A28t 1L broth cultureA]ol&
Brain Heart Infusion media(Becton Dickinson,
Cockeysville, MD, USA)Z o|&-3}5it}.
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=t

S. aureus® MSA plated)] streak3t o+ 371
A Aol M 4827HESH, C albicanse SDA
platedl] streakd th-& 3714 AejolA 244]3k
%9t S. mutanst MISA plate®l| streak?d t}2
714 Adelol A 72A12F FRE 37CAA w3t
o g A&gd 9 colonyE Brain Heart
Infusion mediacll 37°ColA 2F 8A|ZH&<t broth
culture3tA th. HA wFF FF Ao FF3

2 98l spectrophotometer(Ultraspec 2000,

Pharmacia Biotech, Cambridge, England)Z ©]

23t 600nmolM FFTE ZHsIH
- HEt SN (serial dilution)

ofn] AgolA F3 34 Al (dilution factor)
Z o] g3l BF ZFF A FA eI HEL).

- CFUQl && & % killing &=

AgFo+ zinc chloride, zinc acetate, zinc
iodide £84& BF HFFE7 0.25%, 0.5%,
1% A FA7btAn xTdle 53 S/
£ #7kodh Zine $843 25 MFAS 2
A& g, S aureust MSA plated] =
slo] 3714 Aelol A 48A17HE<t, C albicanse
SDA plated] HFED3te] 3714 el 24
A ZFEst S mutans® MISA plated] S
stod FI1A ARl A 72412 F<F 37T )
&t ct wigFF Zhzke] wiA] oA CFU(Colony
Forming Unit)& 548t % killing& 23t
At

count in test plate
count in control plate

% killing = { 1- } x100

m. A

S. aureus©] W3+ zinc chloride® % killing&
0.25%, 05%, 1%l Z+7} 62.11+12.23%,



H 1. 3l Hl==(dilution factor)

Zinc iodide Zinc acetate

0.25% 05% 196 025% 05% 1%

0% 1% w' 1wt 1* 107

0% 10°% 10 1070 10° 107

Zinc chloride
2
025% 05% 1%
S. aureus 10° 0% 10° 107
S. mutans 107 10" 10° 107®
C albicans 107 0% 10%  10®

0% 107 107 1wt 107% 10

85.39% +£9.63%, 98.180.34%°] A M (& 2), S.
aureus] W% zinc iodide®] % killing2 0.25%,
05%, 1% A 22}t 99.54£0.34%, 99.94:£0.04%,
99.991:0.01%°] ATHFE 3). S. aureusol]
zinc acetate®] % killinge ® 4] Jehi]TH
z}zte] FxolA 32.25:+10.89%, 60.80%14.73%,
875511.58%2 % killing< Rt
S. aureus®| W3t zinc 44 % killing®] &
o) 2 W3lel & Ajold WE AP 11
1
0

[¢]

]
2 1o JerAACE S aureusdll thEt % killing
& 0.25%, 05%, 1% 25 zinc iodide, zinc
chloride, zinc acetate®] T UtERRTH X
zinc chloride®} zinc acetated| X+ F% &7l
i % killinge] F7Fste AF¥E EHAoW
zinc iodided] %ol = 7ol W& Aol &
#ag £+ gk

S. mutansol] ™% zinc chloride® % killing<
0.25%, 0.5%, 196l A1 2zt 22.28+14.00%, 45.30+
14.59%, 61.44+11.34%°] A 2 W (& 5), S. mutans

B 2. S aureusQll ISt Zine chloride®] % killin

o it zinc iodide®] % killing2 0.25%, 0.5%,
1% A Z}2} 84.05£5.66%, 87.9515.00%, 92.23
+4.09%°]AHE 6). S. mutanso| W& zinc
acetate®] % killing2 ¥ 7o JehH At} z4zte]
FSolA 20.77£13.33%, 43.011+456%, 5353+
8.02%9] % killingS XSl

E 3. 8. aureusOll TS Zinc iodide®l % killing

Zinc iodide concentration(%)

0.25 05 1
99.01 99.96 9.98
99.68 9.98 99.99
% killing of 99.60 9987 998
S aureus 9, 9.8
99.48 99.92 9.98
9994 99.96 9.99

MeantSD 99541034 9994+004 99.99%0.01

B 4. S aureusOil CHE! Zinc acetate@l % killing

Zinc chloride concentration(%)

Zinc acetate concentration(%6)

0.25 05 1 025 05 !
66.92 7258 98.24 4426 50.82 98.36
65.81 94.34 9827 2011 875 76.09
or 1eilling 9% Killi
6 killing of o 9391 9827 % lilling of 4 55 70,69 9485
S. aureus S. aureus
43.02 8768 9852 2141 51.84 7391
59.00 78.42 9760 3622 81.89 9454

MeantSD 62.11£1223 85.39+963 98.18+0.34

MeantSD 3225+10.89 60.80%14.73 87.55%£11.58
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B 5. S. mutansil CHSt Zinc chloride®! % killing

B 7. 8 mutansOll TSt Zinc acetatel| % killing

Zinc chloride concentration(%)

Zinc acetate concentration(%)

025 05 1 025 05 1
4557 66,60 7198 263 50.20 66.36
2410 4601 5755 1378 37.9 54.08
% Kkili % killing of
% klling of ¢ g 4707 56.33 ° KINg o8 on97 298 52.18
S. mutans S. mutans
1111 9503 7407 726 8BR 4448
1245 490 4720 19.90 4060 5055

MeantSD 2228%14.00 4530£1459 61.44%11.34

MeantSD 20.77£1333 43.01+456 5353£802

H 6. S mutansQll THE! Zinc iodide®l % killing

E 8. C. albicans0| TH&t Zinc chloride®] % killing

Zinc iodide concentration{(%6)

Zinc chloride concentration(%)

0.25 05 1 0.25 05 1
83.31 86.96 81.74 0.7 99.78 99.85
84.18 87.24 91.43 97.29 97.9 99.12
% killing of % killing of
) .26 92.81 95.68 9%6.42 98.26
S. mutans 80.58 8 8 C. albicans
9340 96.26 98.75 99.08 9979 9.9
78.76 87.01 90.40 98.62 989 9952

MeantSD 3405566 87.95=509 92231409

MeantSD 98.08%162 9858+142 99.34+068

S. mutans®l ™3t zinc 8% % killingd] <
o] 2o W& Wzlel Fx Aold }E FHE 2
g 20 YeEhAT). S mutansoll & % killing
2 0.25%, 05%, 1% 259 A zinc iodide, zinc
chloride, zinc acetate®] A 2 Yelds 2SS
B3t ¥ zinc chloride®} zinc acetatew &%
Z 7Vl wat % killinge] F7kste AFdE B
21} zinc iodidet™ FX 7o W& 313 3}
ol TAY F UG

C. albicansll Y&t zinc chloride®] % killing
£ 0.25%, 05%, 1%o]A Z+zt 98.08+1.62%,
9858+11.42%, 99.34+0.68%°|ATHE 8). C
albicans®] W3¥ zinc iodide® 9% killinge
0.25%, 0.5%, 1%°A Z+2t 98.91+0.78%, 99.51
+0.59%, 99.74+0.29%°]AHRE 9). C albicans
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o th§t zinc acetate®] % killing2 ¥ 100] We}
Wit ztzte] FTol A 96.66+5.35%, 9.35E
2.14%, P.2710.85%2 % killingS B HT}

C albicans®] W3} zinc 8 % killing®] &
| 2o W& W3le} B Aol WE I
2 39 et} C albicansell Y3 % killing
£ 0.25%, 05%, 1% E5A zinc iodide, zinc
chloride, zinc acetateA}e] ] zo] & F&T = ¢l
2ltl. & zinc iodide, zinc chloride, zinc acetate
BEM 55 Z7ld W& % killing?] o=
TR Euch

O

v. &2 3 N3

FHANLE A7A AFe] BAAT} Fol



£ 9. C albicansOl I8t Zine icdide®l % killing

Zinc iodide concentration(%4)

0.5 05 i
99,09 9086 99,93
99.44 90,87 9,93
% killing of o 98.47 9924
C. albicans
99.46 99.66 985
99,00 99,68 9975

Mean=SD  9891%£0.78 99512050 99741029

¥ 10. C. albicansOll (8! Zino acetate®] % killing

Zinc acetate concentration(%)

0.25 05 |

99,70 9978 9.93

9981 99,88 9.9
% killing of o7 o7 91.86 98,09
C. albicans

99.28 %951 99.74

9724 9771 9865

Mean=SD  96.66£535 9835214 99271085

< 34;}] M o] o]_rL_/] ok go(yc]/wo] il,o]-,ﬂ.
= - (halitosis)oll #HF B2 2}ghz] A
o] Tonzetich” ol & =t 300\dzt L]—E_'/
FehRm olel g A7 A%E BN 3 B
duTAE A A 2 e -2—21% T
ogen A4 AAAdeR

——

q

Jer

THe dader *ﬂﬁ' 'i “—ﬂH o} 1 ARt
1 V()latlle Sulfur
Compounds)el] <] &l TC’TLQ'E]Q{' Hnog ve ﬁt}
Fual 2} BlErEe olxo] =g MR ow ¥}
F2(hydrogen sulfide)?t wl¥ v 78 €H(methyl
mercaptan)e] F8 Ad¥-oln, clojwE Milo]
E(dimethyl sulfide)9} tho]mlE cho] 4 sho]
(dimethy! disulfide)7} &% ¥ g} ol g 3

V

|~ e chionde
j—#—2inc iodide
| —*— zinc acetate

i
|
|
i

Y% Kiliing |

i

i

|

i

% c.25 6.5 1
conaentration( %

D& 1. 8 aureustil THB! Zinc 89| % killing

‘ .
|~ 2ane chiende
e 2 1000
|~ 2nc acesale |

 oalting

€] 625 05 !
carcentration( %

& 2. 8 mutansll LISt Zinc +=8A0| % kKilling

10
100
ai
R0
2 [—e~2mc chionds |
| -m-2nc odidz |

Chkling ©
t |
|~ 2inc acelate | |

&0
4n
30
an
10

[ 1
corcentration] %

1&g 8. C albicansil THB! Zinc =89] % killing

kAl 3 g}ehEe] AlALE methionine, cysteine,
cystine & & THste ohuieil FElol 1l
chal A 7] A (substrate)ol] theh AlgrAl Bl
& Bl o] Folrlrt! 2418 2haLe} ] ol

e

Bl ofulwatow ApRalr} €7) 48 Al
Holert €A e Bl ghaln s} 74
A erH & sk R Rade] wul, §
£ 5o 2ot Sedoz dla dde) 4

#el 3¢ 23

g golabl st o114 Al
oAl Hlek

Welo o} 74 AiFgols FAE derls
At AT el we Apsh AeEol g

il
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t}. McNamara®7} in vitro A 8ol A 124 A
TR E 234 AT] FHA F838 o
&g gvtn Bustdov, FHE dodle A
&3 ddde wIAe Rk Solis
-Gaffar” & 22 JFFYATFH 2LSAA
o] 3y B BFEY A oyt ¥
e Ao disld A1Etd i, Socansky 9t
Manganiello’& 77 912\ ol] whet Ao} o]
27 d2oes AL Rt o] % Tonzetich
5% o8 T Rre 8ol BN
Qe AR BAYAT Fol YFah A
ol dajre o} F&3A €A Rete 4%
ojth, X A3t AWM I EASE 80714
o]de] FAA Tl AT, BuH AW in vitro
oA A 2 sigrEolv o3 K A
£ A8 e ez wazn’”. Kleinberg
9} Codipilly™ & 12%] 2Z-&H T 13%9
IFFAATE o] &3 AT o7 Aol
obu| = Ahs o E WAA T = 71 H 2 ALRStE
A& T8 v lot. o] 3 AFe AAE T
g & o FHAE fFdste Ade 48 Foly,
Fusobacterium nucleatum, Veionella alcale-
scens, Porphyromonas gingivalis, Prevotella
intermedia, Prevotella loeschii, Treponema
denticola®}t Klebsiella pneumoniae 59 1%+
A @71 Aol F2 FHAE fdste Aoz
Azt ot

T3 Age A FH #718 AT
< JAIste Aol AdAoT. AlFF] 3¢ F
9 e AFF 712 AAE 8 & A7
(tongue scraper)& ©]-8-3 e} AAd tEo]
I2FZAAATY 447 ALE 28T 2ZH 3
g 3 SRS AAE AN F e YT
dio] FE LAY AHES A9 2 W
A =g B S 2 4 duh EAEE
oje} &t LA ¥ HFES] EA AAE Y
& FrAle] Abgo] A= goh A UAY
T RAY 5AHE §dte]  cetylpyridinium
chloride, benzethonium chloride, phenolic flavor
oil, zinc chloride, «-ionone®] &H¥ zinc 5
theFe 7 A FHE LARAINAY
7] fiete] AR m 9t o] @ FAEL
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ek Aol dlms] & w 24-59%°] H.S,
CH:SHY F= Z4 537t lon AL A=
A&aHst ok Basn A e d
T A& chlorine dioxide BA7} /-9 oFx| ol
o] Apg-o] 9239 o] FFHBAYA 918 9| 1
AA E37L AAGD B2, Yaegaki”
£ two-phase oil-water %42 Algo] ThE
Al SR LA ET 73 ZHael gl 50% H &
HHolgty Hu3tAA, dFE A ZH
o] &4 A& o] &3t oil phase’} HT&
AAsted AFHA ot A%}

T3 X7 AHEE E zine?t 8 A
HAA F FES YR o R Ftesy, o
A9 71H & zinc7t 3ol Wi Aol FojA
371 (thiol group)d& AN A AHHoz 3
w3 g Blg B ATAE dASe Ao A
B Y4” Waler” & Zn, Cu, Ag, Sn, Fe} 224
3 3FE JdA5 S Zn” > Cu > Ag' > Sn”
> Fe''9 &ollont 3ol tfat Aol &4
ECu >Sn" >Zn" >Fe” > Ag'€olddn
Baste g 3 e AATY MY
o e 23] A FHBAV 2SS
Bt o] zincd 3L & FE A
71742 ol dig 3ol g 7Hdx
g&d F e 7tsA4E e F& Aok
T, zinc o] £& FHZA W, AT, gy A
fE2}ol =25 = carboxyl”] 9 phosphate?] ¢l
F& A3lgo] glon o]zt AL calcium ¥
9] thlo] &(counter ion)& thX&hed F7tol| A
717 %248 5 AP 2 g2 2u)E gy
calcium® ARt BAE zinc7b A o2
frelslo g 3 sgEeou o AP &
st 78719 Atsld 8438 $ & Aol
ojZ g JAL zinc7t UE FEAERY w2 7
FH AA E&RE Hole o|f7F B F Uk

2 AN e FAU F8 4T vdEF A
o A4 F8 ddFez FFd 2 AFES
So|x &3] WAEE Staphylococcus aureus'
B4 @OV AT oz Xobg2AFe F98 o
4 9079 Streptococcus mutans™, hEA
N8 7AQ8 Agoln 1A dz2 Ay #A
Ao] & Candida albicans™ o W3} 72 A7

S



E Bxog 3 HEHOZ N&H 07 ALY
¥ zinc AV vlA & Gl disiA At
Atk 1 A zine FEAL ZF Tl i3 A
38 JEMIALL, Staphylococcus aureus,
Streptococcus mutans®l] M = Sol o o
2 % killing®] #ol& EAAW Condida
albicansoll WM& ol W& o] & Ko
2] gkgkth, EF zine chloride$} zinc acetate:
EXE 7} 025%, 05%, 1% 2 F713H] whet Stap-
hylococcus aureus®t Streptococcus mutans®l
3 % killingol 71t A& EQARA T zine
iodidex: % F7tll @t Staphylococcus
aureus® Streptococcus mutans®] W %
killingo] ¥3}& Holz ¥%x Candida albi-
cansoll & zinc $EH9] % killing2 o] &
Bolx &tk €9 AAE nHAE W
Staphylococcus aureus$} Streptococcus mutans
o th& zinc iodide® #HA YA ¥ =(Minimum
Inhibitory Concentration ; MIC)9+ Candida
albicans & zinc &4 <] MIC7} 0.25% E.ct
we Aoz Ayzgct w3z FF9 zine £&
Aol o 8 744 (susceptibility)2 zinc iodide®l)
ME Tl 2ol #EAE £ UAAT, zinc
chloride$} zinc acetateo| & Candida albicans,
Staphylococcus aureus, Streptococcus mutans
o &M E BHEt)

zinc7}F WA Eol| plx & 71 Ao giajA & o3
o 2H5l%] 9t} Oppermann S22 zinc ©]&
o] N AL e FEI The] F37] W
o Atgty A& F3lo] o] Foixittn E1s)
%t} Maryanski £22 zinc ©]- €& magne-
sium ©] & dAstAAM EAAAE JANT
1 FA5R Y E, zine ]2 PrAE FHEL
SRS Zte dAe] ¥ Eoly wgow
o) 2ojzttn FAYAR HZ Jones T
zinc7t Aol e A EA (protein profile)& %
ggtcta FAsidch 7+ AT AW F2€
zince ¥ A9 (surface potential)& wHre] A
ool thit Aol Hito] YL vl 5 Uk
2aEdn® zincst TRE A A FAHE
32 3% Saxton 57 FulPEAA
Triclosan® &7 AHE-8 ¢ &8 E37} o

% wolle A& Hustlen, ARE Ao} &
Aol A AAole &I 2a 7)1E Y44
Aol  AFE Hole Aoz Ho} ojn] &4
ahd el Al F4 FXE FaATlE AL
22 A8 713E 49 v Ao

2 ATE T 74 AAE FH22 A
8t zine F&42 7AW F2 v B sl
e 7L o] AU, AT A
A& zine FFAZE FH AAEE ozt ol
AEAAZA S 71sdE Ho{gr. B 34
A Aved HF5S d8 THS AFABY F
£ AN @Y 2 AdEe ol 87 F
7HAQ A7t Hestele Az

VvaE B

¥ AAE zine salt7t AW F8 AT 1A
89l Staphylococcus aureus, Streptococcus
mutans, Candida albicans®] P1x& |83 &
ol o W& zlo] & Fx Wl W& AIYES
#3387 938t zine chloride, zine iodide, zinc
acetateZ Ald FAE WA BF 0.25%,
05%, 1%9 #F =& #H71sle] Mannitol
Salts Agar, Mitis Salivarius Agar, Sabouraud
Dextrose Agarst & Aduz|o] 242 HEF=
2 w3 g CFUE FAstd ALE %
killingg vlx #&% A7 oy 22 &5
Ezed=d

1. zinc iodide, zinc chloride, zinc acetate <=8

& Staphylococcus aureus, Streptococcus
mutans, Candida albicans®l th3dted A &
& VERRRATEH

2. Staphylococcus aureus®] W3 AA AIe
zinc iodide, zinc chloride, zinc acetates°] %l
o}

3. Streptococcus mutans®] hE JA =
zinc iodide, zinc chloride, zinc acetated©] %A
=3

4. Candida albicans®)| g A T&H = zine
iodide, zinc chloride, zinc acetateAlelel] z}o]
£ Ho|x gsith
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5)

10.

zinc chloride, zinc acetater ¥ %7} Fold

g 94 A3yt 3A deged, Staphylo-
coccus aureus, Streptococcus mutans©l| o gk
zinc iodided] A &9 Candida albicans
o] )3} zinc iodide, zinc chloride, zinc
acetate?] A E3e Fxd wel FRE A
o] & HolA gttt
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- ABSTRACT -

Effects of Zinc Containing Solution on Oral Microorganisms

Sang-Goo Lee, D.D.S., Eun-Suk Kim, D.D.S.. M.S.D.. Ph.D., Sung-Woo Lee. D.D.5.. M.S.D.. Ph.D.

Department of Oral Medicine and Oral Diagnosis, College of Dentistry, Seoul National University

This experiment was performed to investigate effects of zinc containing solution on the major normal flora
Staphylococcus aureus, Streptococcus mutans and Candida albicans and to observe the variation according to
anionic change and concentration difference. Zinc chloride, zinc iodide and zinc acetate solution were added to
serially diluted broth culture so that each final concentration might be 0.25%, 0.5%, 1%. After that, 1008 of
each aliquot was spreaded on each selective media plate(Mannitol Salts Agar plate for Staphylococcus aureus,
Mitis Salivarius Agar plate for Streptococcus mutans and Sabouraud Dextrose Agar plate for Candida albicans).
The % killing was calculated by CFU count after incubation under the appropriate condition.

The obtained results were as follows :

1. Zinc iodide, zinc chloride, and zinc acetate solutions showed inhibitory effects on Staphylococcus aureus,
Streptococcus mutans and Candida albicans.

2. The inhibitory effects on Staphylococcus aureus were ranked in order of zinc iodide, zinc chloride and zinc
acetate.

3. The inhibitory effects on Streptococcus mutans were ranked in order of zinc iodide, zinc chloride and zinc
acetate.

4. The inhibitory effects on Candida albicans showed no difference among zinc iodide, zinc chloride and zinc
acetate.

5. The inhibitory effects of zinc chloride and zinc acetate on Staphylococcus aureus and Streptococcus mutans
showed increasing pattern as the concentration increased. But the inhibitory effects of zinc iodide on
Staphylococcus aureus and Streptococcus mutans showed no apparent difference according to concentrations,
and it was the case with the inhibitory effects of zinc iodide, zinc chloride and zinc acetate on Candida
albicans.

Key words : zinc, Staphylococcus aureus, Streptococcus mutans, Candida albicans, % killing
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