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Abstract

Various antimicrobial agents are widely used for the purpose of antimicrobial process.
We investigated antimicrobial activity and reduction efficiency of mal-ordour by the
diphenyl ether compound (2,4,4" - trichloro - 2’ - hydroxy diphenyl ether) against Staphylococcus
aureus(S.aureus) and Proteus vulgaris(P.vulgaris) causing the mal-ordour. Especially, the

dipheny! ether compound is not restricted to the regulation of water-contamination.
In this research, we found that the optimum concentration of %ighenyl ether compound

was 1.5w% for both strains and antimicrobial expressions were ¢ ~t = 256 for Saureus,
Bt = 267 for P.ulgaris. We found also that ~-OH group played the role of antimicrobial
functional group. Lastly, reduction effect of mal-ordour was more than 90% for both strain

at the optimum conditions.
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& FHo], vtolgls, 27/, weZolet 2 vl
AE AojxdL FAsT Yo FTFA dTL
A& 5 UA At
ZEfol 9bXE #2714 A1) 5-nitrofurylacrolein
AHg-3od At (bacteriocidal or fungicidal action)
= B 7 &8 (bacteriostatic or fungistatic)dl]
e 28 73S B4 717 Ao 719 27t
FF2 WelA =HATHE:, 1991).
ol AFFL 7| AFEY FTFHA
gt Z7] & S4% Jeh3 Utk %, Pentachloro
phenol, 2,4-dinitrophenol, Isothiocyanate® %2
2317 o4k3H(uncoupler) 3-8 2. 2 Nitrofurang&
AAALA, visgEH FHUIFE F& -SH
71¢] A3), Salicylic anilides& AEA9e] 7%
As Fg5oz FEEL Yk(Block, 1983).
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Ao FAE B3 7] WE 3 AHEo] A
oy

gty wAE AA 78S 7MAY FELEF
o FAZAEL ¥ Gt FFAY HdrMEH
ATFEA, R2A5Y A4 FAHE FEE §
TAE A3l 3t} a13B2E E AFHJAE
3 Fgo] Z Rl 53] FY ARE 7HEA0]
A= WFEA =3 9 973 Diphenyld 3t
SHE(DPANS AH83lY  Staphylococcus  aureus
(Saureus), Proteus vulgaris(P.vulgaris)s 3
Dol fQdd uig FTAAE BEIFE=EH
3ol AAEZEL BdstaA FPh

£3), gaadE Jeid AR JiEe DP
Ae 244 -trichloro -2’ - hydroxy  diphenyl
ether7} F4¥ 22X Formaldehydesol 45
A gow uAEe H{AA FE FHo FE
A AMESEEL 1S B ol A Tt
g5 5ol gl7) HEel shellA Wi oAq7tA #A
218 vEF UAHGHEPMEE, 1987). ¥
3l DPA SFAE YxFHe®  Acryl binder,
Methylcellusolve @ DP powder®] E3#&< &
o] o]AL A|PHo] RFAAZ FFAIHAS F)
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38 94 O dlAo] Saureus B Poulgaris
of o3 2 BAHE FEUol T o}l
gas® AAEES ZES7 8 dFHAA AF
g 3w ¥ grYols}t ofulA gase)
A exE F33o dHAA G2 AASFAUT
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2-1. AENE

$@494L Tabel 1.3 o] DPEEFH Acry
binder @ W& Egste] FTAAH ALl A
g319100 FEAYHY AHE 100% B 1L
4FF AHgeherh

Tabel 1. Preparation of Antibiotics solution

ivision Components Concentrations
Type (w%)
Antibiotics Dipeny! Ether 10
Binder Anti BX-5 45
Solvent Methyicellusolve 40
Surfactant Triton-100 5

Agar, Nutrient Agar, Nutrient broth & vl=
Difcort?] EFA%-S Dow Corning Test Method
o} 543 AAM] AAE AT A Az AR
slgon KHPOs5 AgAeke Y¥ Katayama
chem.®] EFAI 2 Alg& FA%E A8
o oE3 84 3 9o xHE JATHS
Tabel 2.3 o] AFANN AZdo dFHAAR
&¢ #ARsed AHESH T
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Tabel 2. Compositions of Artificial Sweat

Compositions Concentrations(w%)
sodium chloride 25
urea 1.2
Lactic Acid(88%) 34
KOH 14
Beef Extract 04
Distilled Water 91.1

o2 ATCC
o} whAY
lgarzsﬁ'% AHE-3}

ANdaFe 39 2 o9a v‘i*_—H
10537, S Aureus#<, 4453 %
291F 22 NIRRL-B-123, P
Aot

22 AE Y

2-9-1. BRFAEH X=x
Tabel 1.3 o) 38 78 2@ AaFAH
E AHg8lo Fig. 1.3 22 th 2 JFAEY
< AFstgct. olf) Batch oz A{-FAd of
§-l.

dguE 3012 w1 PHE 74 REF
FFede FEE 05wtolA 20 wt%7tA] ¥
3N A gAY TEE AU

3 HAL 2 AHYLEE T2 58 ~208,
20°C~60°C7HA] WSAA & B ATto] mAE
44 vAe JFE 1A T halo test F
shake flask test®] ZASE o] £33l

Reservoir

1 solution
Antibiotics .
Distilled water geﬁmdfr“%al Drying
Cotton Cotton— |Vl [Chtton—
(various time, (25°C, 30min}  (120°C, 10min)
concentration

and temperature)

Fig. 1. Preparing Diagram of Antibiotics Fabric
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§HEo] AR g FAe] §17] Wl Binder
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7}, Halo Test

AATCC Test Method 909 ¥y o] Al

F722 23 IR Yl Figleh o] Az
FRAGAE A7 Bmme] Yo Fe A

of & HFo| HEE IHFET
Incubatordl M v SAIZIF AJHH FH o] M9
AAo] g} AR M7 AAUe] AE FH

Co®A B F

sl grde 7AF 7FoE ANSY
W=T-D/2
G714, W:AF AN Julmm), T: Al

g9 Al AANY AAAE (mm)
D: Age A&mm)
Fig 2.0l @v|73 #4938 Saureus$t Poulgaris
of th3t halo test 2#& EH o2 YERRUT
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Fig. 2. Microphotograph of Halo Test
(D : Saureus @ : P.vulgaris)

L}, Shake Flask Test
AATCC Test 1002] duty & o AHH
L FUste WP MU ol 37°C e
e FzAA 100rpm, 4~10A17F k)]st

Fig. 3. Microphotograph of Shake Flask Test
(© : Blank @ : with 1.0w% antibiotics)

TFE ZAsgen ng
(KHoPOs&¥) 70miol =2
T JESE FaAgAES
Flaske T E3F 4
M3t AarE AZAor AGFT) MoF
o vasty #F Aol 10%UW A P7e] &
A7 AR dASAT T3 FA
NS A3 flaske #d EFF 30°C, 1hr,
100rpmo.2 Ngsld DAEIE FNg gAdE
TGEZST HHNM ATFFE AZHD blankd
3 7 #ZAEL vasHo Fig. 39 Saureus
o g #uA ALRE AAEA

a8 NPTy A& ta o] Aikst
At

T Z4aE&(%) =B-A /B x 100

22} flaskl 9] Imid #5
22} flaskl 9 1miF 5
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Tabel 2.9} Zo] Ax3 AFEHE vl $EE
o3 ¥ ESEdd (ES¥gE 55+ 10mE 3
NS o HiA] 100mio 1miel ¥& 2 &3t of
HAA E&E A7 94 AFAE AxdY
o} o]Al8 N 5m/S Bel jard] €9 125x7.5cm3
719 AAtzZry A@Ho] A@FFY A 2HE
AN A FEADE 30:1°Ce] Incubatorol] A} wi %k
atich.(Pettit, 1961) & A wx9 FTAE A
25 A PET HesA] F2 AlgHd dis) 43
71245 w5 EA gasel FEE Gas Tec
Pump Kit(No.800, Japan)$ Al&3le] e £He
gasol w3l 53] wkE AHYSHAT gase] HTFE
g F3ld AALEY 71Fo 2 3

izt
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sl

3. &1
1. &M Y=L

FAANFHY 8 AeolM g FdFxst &
A3 FA=HE7HE AsHEY dFA TE
5 g e AP Mgzt 2 A
o & F #AE&L Table 4.9 Jehlidch
A7 B JPFAHTA Saureustt TYSATF
&l Puoulgarisdl AY zZe FTEHR YElGS
o ok =3 Mgzl 1008 2ekd

FaEHE AsEHIT Yo o] AR} A
dH JAtF=E TUsA ARG B £ gl
. 2322 shak flask testollA] T EFFE =
AIZEQ 1A1ZE AN e Al 5= )
FAHRA geAez #GE & glon HFY
Ao FEE 15wkl delA 999%7 =19 #F
& Hojn Q7] Wi B Ao N3
cg2e HAFLE 15w%e Aoz Ao,

PO ot SLooft oot ot

3-2. 2o & gg7an

Table 4.2] 374 % wiztel gFazel 4
BHAZRY Saureus® Puulgariss DPA 3
Ao st A9 #L AL 7IXE Aoz @
7] fFo SaureusE UE AFTLE dlu
FHATE 15w%, S 20°C~60°C, Al
2 5~2089 FHo2 2%o wWE FPREIE
n&se AT Z4EL Table 59 JeEH AT

Table 5. Effect of Temperature on the Reduction Rate
of S.aureus

Temperature’C 20 | 30 | 40 | 50 | 60

519881973197.3]199.21998
* D.T|10/988|99.4,994|974199.9
201995996 |99.699.9|99.8

Reduction
Rate(%)

* D.T : Dealing Time (min)

Table 4. Effect of Laundring time and Antibiotics Concentration on the Decreasing Rate of Microorganism.

-~ Microbial S.aureus Poulgaris
Antlbu)ac s

Laundring time (min) 0 05 1.0 15 2.0 0 05 1.0 15 2.0
0 0 46.2 90.2 998 399 0 32.3 82.3 99.0 9.4

10 0 424 | 88 | 984 | 988 0 338 | 849 | 999 | 998

50 0 48.0 90.4 99.9 954 0 364 82.0 99.9 99.6

100 0 41.8 90.0 994 99.0 0 36.4 845 98.2 999

300 0 284 72.0 84.2 80.8 0 26.4 60.7 878 875

500 0 209 | 604 72.4 71.4 0 208 498 74.0 70.8

* Solution Temp : 60T
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7|4 H¥ 20°C~60°C WHdNe gaad
7 YF AL ¢ & g ®otolg JHAZL
dx ZAFAL ¢ & Ut oA AFde g4
ojgo] F£FLx7}t A5ge we ATEAFAE 4
#3ce 27 2 gol2 A 1A} A A
o]l g3} Loj&o WF AFEIY}E FIFZIH A
%389 olegAo] ARAEAN Frigtte AFdse
A}o)&}t} (Toshio Sato, 1993; Toshikazu Tomioka,
1993) o]R& B Ao A% A7l Binder
of o3 APHe FAo] Qly] W FFAH
E oxd w2 IdFHgE HEANG 2 FEFEH
o] wixle dFPo| v & A2 A =¥ 4
A ¢EFEe B4 WEAE AHE Hideaki
Takahashi§ ¢l A@dMet 2ol AL &2
o AoHQ Aggs o) FFaIAI} A}
dg: A7eE 98 Binderol 93 nAE &7
A7t 799 FTEAE ez ASE WEHF
3 Utk

3-3. MEAIZtnt g7 ga

Table 59X 8 15w%olde = 58 F
oke] HEAZHANA L%o A&gol A9 99% o
o] # ZARL Yehlz A7) giEd HEAT
3 JAAA &Y ABBVAE nFEHY] AA
= ge g7F F2E A9y 46% J=AA
#F AL JeEE HAEALE ZAE A W
glo) s Fopsiyslder 1 AFHE Figdol
el Fig. 4.9 712719 AW ge o
9} o] AU

Fig. 4914 B% Saureusel o3} % =
P.oulgarisol thal C*% = 2679 F7FE4AE 7HA
= Aoz AP 7N FFaze FuHd
o712 71€71%e]l 0382 Yehtr] wEel
ge r HYdAE W S 7 F
9 Aew wohdEch
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24,4’ - trichloro - 2’ - hydroxy diphenyl ethere
a1 FzAez By -OH 717} FoFEe] 2A

o
[}
2
r
ook

Ct =k

C: a4 % (mgN)

t 1 46%7 A9 T #HAaEE JeEde Aj7h(sec)
n k: 45

10

<

P.vulgaris: %t = 2,67

Concentration (sg/l)
T

S.aureus: % = 2,56 Py
6\\
X
01 100 m’oo

Contacting Time (sec)

Fig. 4. Relationship between Antibiotics Concentration
and Contacting Time.

7| Aeg oF¥ & ot o]AE A
93 blocking AL 2 acyl chloride(CH,COC) =
AH&-&ted Fig. 59} 2o} diphenyl ether& acylation
Al A

cl OH
cl <o 0O —\>EL>— cl

Acylation l CH3COC1

CHC = 0
\

Cl 0]

—

a —oy— 0 —<o C

Fig. 5. Acylation of Dipheyl Ether

w3 DP acylation® DPE &< A¥wyd
ZUg oz 7 AL FARY 1 AAE
Fig. 6.9] JeRAAT

Fig. 6.4 Hentel 2ol blocking Aoz
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A€ Dbz T3agol A3 "o H
ofF1 o] ¥ Ay AHgF DPA FFA<
-OH7I7} g age] Be 714 31 Use &
Astgtt. 471N M€ DPAE e dd#E

/\E

2 Holy YeRE phenyl groupd 2L AL
2 Azsolag.

120 1 1 T T

1104 .
ook F——v== -
) /
= 9o} '/ A
L]
% 80 - ~
£ nl Untreated Y S-aurens
- V.P.vulgaris
: &0 } Treatod @' S.aureus -
:,; so b O:P vulgaris ]
s
= 0} / E
1]
2 2} r o—
& f&‘—_—'

2t =0 -

—
10 F 1
0 1 1 1 J1
0.0 0.5 1.0 1.5 2.0 2.5

Concentration (ws)

Fig. 6. Effect of Acylation of Diphenyl ether on
Microbial Growth.

B <] Fig. 6.914 vebd AF= Taro Furuta
Fol AHEE A nEA e FaAY FEF
Age o AMES AA g Taro Furta® 2
Aol F42 -0OH 719 &§ FHo| Faxd

2T =

163

2 g A1E3 DPAE TR Bl ofyr]
¥l -OH7I7} @4 @& FE712 FEF AL
2 gddch

3-5. HAMH o

AA, gad dAe SAUYE g2 3L
ol Q7] Yo 2 dFdre SATRACAN A
Alg WS olg3dd. WA Saureus®

Puulgaris #5829 993 ¢ g4Fs &8
golsly] & AFHL 5mi E4AIZ e
2 G AP 2E FHET F FE AYTF

g WY AL GE @ Be NYTFE WA

ANA &L Aejolia 72AFo g WNE
zHse Jdudy FAE AR °]?—13P ojl H]
A¥Ase NYEAFE G AIIA F%E BF
A B Al gle AER .S‘_Z}El?dx‘ﬂ Al
#FE wF AAE Ffols & 2~3ppme WA
7} gAstn Yo Saureus®t Puulgarise @
4, 84 2 GBS BAA YAE AU

v AMd GAEE AAE Uk o7IAM E
A HA b AEH 2 A AP JTH
S Erdz BAMAI|I Saureus$ PuoulgarisE
2zt JE A F GRYok 2 opnl gas®] ¥
g 2-29 WHO R T2AIMFo] &Aste] Table 6.
o YeEr A

Table 6. Effect of Antibiotics on the Reduction of Mal-Ordour.

— Artificial
\"“\\\ sweat(m) 5 10 20
s oty ntraflon( W;
strain &) 01051011520 0 |05]|10{15{20] 0 |05|10(15 20
Ammonia 2103 0 0 0 21109 0 0112142302019
S.arureus )
Amine 2 105 0 0 06102 0 0 7129124119120
. Ammonia 3105102 0 0 18128 (1111 (1240 1086714340
P.vulgaris )
Amine | 21080 0 0 |40 |79139| 3 |28 45 (149192150 |50
* Experimental Time @ 72hr
§7 Aol JldsT A ge ¥HT gout
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Table. 6.9 vAEY WA &L 3
© U3EY ¥x7t 37 ¥ 5 B2 49 gas
7 2AEE ¢ 5 U F, AFHY ARY A
WA 84 9 GRG0 A Ao 93 R
o Y& FHAYE AE I + e
gax2lg AgAANME dA3) gase] Fo] 1
e Z3E Jehyz ok

E3 PuulgarisE AERE 3+ ¢EYo} ¥
ol¥l gas7} Bo] HAHE AL °‘5"‘§°ﬂ ¥3d
Beef extract7} Hal2u] 22 49 gasE BAA
e AL ¢ 4 QU 222 YA AA &
SN Poulgaris 59 sty QN #AH
H Aoz wu¥ & gl FW DPA FFAE
WA ARE] 90% ©]44 Aol FAHA

4. 2 E

1. 244" - trichloro - 2’ - hydroxy diphenyl
ether?] 37 A+ Binderst WiEE Fe2 AHE3
2 AL AR FEE 15wk AL ¢ 5 AN

2. DPA 37 A9 FFEAAXE SAureusd o
8 C"% = 2562 P.Vulgarisol W3l C*®t = 267
9 BAANeZ Yeht T @5 oz Ae 2
FAEAL Ze o] AU

3. DPA 37A9 7L 29A phenol$
2 ¢} hydroxy”17} F8 9L 31 on v
FroME X&HQ JFFERE e L=
buaaail=y

4. DPA 37 At Saureus 2 Poulgaris®] A
Asgo] gojuy] fid o] mAEd 3

W5 gryoels) oiyl gase] #AL JAAIE
iTE Holxm glon o599 AAHRAELEL 90%0]
o2 Vel

ZAtel w

o] =22 1939 E H&AEATe] OFRAA
FA @FHA Gl o d7 H/Udrel ol
AA=EEUH.
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