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. . 

15 tiff;:&* L ( l"t .. ~ (I) O)llQiii7~~=-? A;!iaO)ftf!t;:i:\; (fil) -~ 

(V) O)T~-CO)~JJOO)Ji.X;~~~:ffTQo 

!If l;: ~ * 1..- ( J-;t, ~ ( I ) 0) ll9 *17 :.-- .:e-= ? A jj[ 0) ftf! t;: ~ ( m) - ~ 

·(v) ~~TT~-CO)~JJD(})PX;~~i3" lv~Jit ~, =n; ~f4:t;::~-t" o ii 
. . 

~ .. ~(I) 0)~-7Y~=?A•0)~3-0)AOl:/Y~~~~d~~ 

2"0 .-(;t~~:ffi""o:E,(})'/JSG 8-7 2ll:A'.$, ~ (I) O)fm*17:.--~=-?A 

jj[ 0) Pi 1 1110) "' o ':I~ 1Jj{ =f t>:i. ; JtX. o ~ -1 ;t-Y ~:ff i"" o t 0) ~s 6 - 1 o .m 
t~. ~(fil) O)YY•.:r.~~~~3-7llA~ .. ~(W) (})~9.:r.~ -
/~~7~Y0)~~8~12ll~~ .. ~1..--C~(V) 0)7Y~.::.?A;t­

~~.-(~O)it~5-9m•~~ar_,oo 

25 &* Lli'Ai*-ffd~ L-C .. ~ (I) (})llQ*'17~.:e-.::.?AttiO)ftJ!t;:it (fil) 

-;:t (V) ~~TT~-C(})~JJD0)$:~~13"/i.1~d t1 .. =n;~{4:t~~-t 
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o (JS J: .:t 0) A c!:: l,., "'C .. ;;\: ( I ) 0) ll9 {(i 7 ~ .::e- .=. 17 A Ji: 0) P'J 3 ill 0) /"\ c if 

~JJX=r~~.n.x:.o~~*~~•Tot(/.)~10~•~.;;t<r> (/.)m~7 

~.:e- .=. 17 AjjiO) P'J 1 ill(/.)/" C If~ JH. =f'/J~ ~ d 0 ~~ * :!.-" ~-T 0 t (J) '/JS 

s•t~ .. ;;t(m) O)!)~-~A7N~5•t~ .. ~(N) (/.)~!):~ 

5 /-N7~~0)-~10•A~ .. .:t'L-"'C;;\:(V) (J)7~.::e-.=.17A*~~ 

-'f t:- 0) :a :;;s 8 • -~ ~ i? o o 

*~ IM (/.) mii *8,pj; * 1;: 13 "' "'C l-;i: ' frJta (/.) m ii .n.x: ~' T fl b i? ~ ( I ) 

(J)ll9a7~.::e-.=.17A•.ttv~;;t<m> -~<v> (J)~•(J)d~~.~ 

PX:* ti 1* ci:q;: :ff :a: T 0 .:: c!:: '/JS ~ ~ 0 0 .:: (/.).fl m. m.n.x: * ';: 13 lt '-c J'i " 

10 ...1::ta(J)mm.n.x:~1'i .. Jf* t... < f'j: o. o o o 1•:a~-1 o o •t%0)• 

W~#~Too&d~~~c!::L-"'C~~tt•~x~••~M~~m~~oo 

~tt•f* c!:: L--C J-;;t~ .. Xl-;;t pH 2 - 1 2 .. ~f* t.., < f-;;t p H 5 - .8. 5 0) 
. . 

*tt••~ .. ~;t~!J~•••~ .. ~---~-~~m~~oo 
a.n.x:~•f*c!::L-""C(J)••~~~ .. Jf*t...<~~c!::m~tt(/.)••m~~ 

15 i?V,~;t~)~/-N,. X~J-N,. 7~~~~~i?Oo ,::~~(/.)* 

~•~tt(/.)•••mc!::J::EO)*tt~f*c!::(J)m~~~•.n.x:~~~c!::t...-cm 

lr'o.:: c!:: '/JS~~ Oo 

*~IMO)m2M~ .. ~O)mfiMc!::•m-to.::c!::t~~oo 

*~~(J)m•~(J)m•A~?~N~~-~~<.•• .. ~;t~*~• 

20 ('h ~) .. M-W:, -f;lJ;tl':f~ ~ ~7.-f ?"'~(J)~JJXttMiU:, !/7 A!flttfl.& 

V!/7A~ttfi~~b-k(J)~S~K-L-"'C'Ui:Stt~•-too 

-f;lJ;tf"!, .*IBlic!:: L-"'Cl:t, /'<~/VA (Bacillus) JIA*Plii, .glj;tf':f/'<~;v -
·~ • X?'=f-!JA (Bacillus subtilis), /<$-'JvA • 7~A7~A (Ba 

cillus anthracis) ; ~ =i/<?7 !J '?A (Mycobacterium) , .glj;tJ'f~ 

25 =i/<?7!]17A ·A) !/~=f-A (Mycobacterium smegma tis) , ~ =i/< 

? 7 !] 17 A · "Y ~iv? c - VA (My cob a~ t e'ri um tuber cu 1 o s i s) ; ~ =i 

- 11 -
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.r~.?7 !) ?A· ;OY.Y-Y- (Mycobacterium· kansasii) .. v.:i.- r-=E-7 

onas aeruginosa) ; 

.::x:.~:r~ 9 Y7 (Escherichia) .. f"d:tf';f::kJJiili {Escherichia coli) 

5 'A?7..fO:::r7")J:A (Staphylococcus) .. {;IJ:tl'f:A?7-{tr:::r7jJ:A • 

7'7v'7:A (Staphylococcus aureus) ; :A t-v7"f'-::z7jJ:A (Strept 

ococcus) .. fiJX.l'f.A t-v7"~:::r7jJ.A • t•*ij.;f..A (Streptococcus 

Pyogenes) ; .Y-1v.::C-.;f.7 (Salmon.el la) , fiJX.f'f.Y-1v.::e-.;f.7 • /~7:r7 

...( B (Sa I mo n e 11 a par at h y p h i B) ; 

10 ? v7Y7 (Klebsiella) .. flJX.J';f? v7Y7 • .=..:i.-.::e-.=.7 (Kleb , 

s i e I I a p n e umo n i a e) ; 7" t? 7 ? .A ( P r o t e us) .. fij *.J'f :1' tl 7 '7 :A • 7 

/'vjil) .A (Proteus vulgaris) ·; t"':fl);t (Vibrio), {fd;tJ'fl::"'::t!J 

;d- • :::r v7 (Vibrio choierae} ; yij7 (Sbigerla) .. fiJX.J'fyij7 • 

·7v?:A-*9 (Shigella flexneri}, yij7•7..f-eY7!J7 (Shig 
. 

15 elladysenteriae) t?J~;t.fl.,-Cm2tt~:ffT-?>o 

~ e,i;:, *~~C1JmSM$:~f-;t, ••• .. ifdX.J'i7 .A......:1v:¥1v:A (As 

pergillus), -Wd:t.J'f7:A......:1v=¥1v.A • :=.jf- (Aspergillus niger), 

...-{ = V 9 17 A (Pen i c i 11 um) , ? 7 }-: :A ~ l) '7 A (Clad o s po r i um) , 7 

Jv~--r 9 7 (Arternaria) , 7-!;F 9 Y?A (Fusarium) ~';:;t.fL."'Cm 

20 -~~~~ ~e,~ .. U• .. ~X.~~MttM• .. ~;t~~~Y7...f~ 
(Candida). {Jij;tf'f~~~.,=' ... (~· 7Jvl::"';fJY.A (Candida albicans) 

-_ *§!~ C1J!/i:iliMfi.lt~J-;t ~ ~ l;:, flk C1J '7-11v;qt~ t.. -rm:iltt~;fj" t.,, 

~~e,QJ?-1~:A~L."'COO~~ .. t~~~~~'7~N:A·(HIV), 7 

2 5 Jv......:.A ') .{ Jv .A, Jff~ t) .{ Jv .A ~~~*l'f e,.nQ 0 

*~~Q)m•~~ .. ~~Q)~~<~~BQJ•~~~~t.,-cm•~~~ . . 

- 12 -
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-rO)~ .. ~~~~~<D~~O)~~ .. ~~~m~ .. akO)~•••• .. * 
K~M .. •M .. ~~M~<D~~; .. ~-~-·<D• .. ~<D~<D-~~O) 
~ii .. t1nt~1 c!: L--c• ffl~~ oo 
*~P.ij<Dmii~Hi c;; 1;:: .. Iti- .. fiJ~J-I~&iitl .. •fiO~J;::?Jlt oft 

5 ~T~O)~~O)m•·~··-•M~c!:L-C~ffl~~Oo*~~O)mii 

~Jl-j: c; ~ 1;::, ~1;::Jt:1u;:::M L- .. ~~•.H£•x~••~•t.tl'!.Pac1)~1i .. 

m•<D~~K~ffl~~oo*~~O)MiiM~*~ .. ~~--O)~m•7 
--< 1v?-$<Dmili .. ~-°5v'J-;t~i1AJU1~1;::ft::1t*-1L-Tc!:: L--CZl.A:t"?>.:. c!:: 1: 

J:o~•O)~•·m•~O)~~K~~m~~~ .. *~· ~O)••k~• 
I 0 ... 1Ji~H;:: J: ?> ~-, t~$0) t~ ~ J;::;ft" m ~ ~ o o , 

~~~;K*~P.ij<Dm&M~ .. -~~~~~-c~m-t?>*M .. UM~ 
~~ .. ~~~3-~N ..... ~~~~- .. ?~~ .. m~~~~~o~K~ 

~c!::~oft:~~~~<D~O)--~-~~~-~I@~•MG~-~ .. .:. 
~;••~-~~O)m~~~ll:To.:.c!:~~!oo 

15 * t~*~~O)m&~H-;t .. *M!1)J'i~1;::~1if !A:t~-~~~~PX:~ Lll !" 

oc!=**O)*~~~O)tO)K~~-CL-*50)~ .. .:.O)~~d~~~~~ 

er -JvT ?> t~ 6? J;::ffl Ii' o.:. c!:: ;OS~! ?>o '@ij ~ J-!, ? -1 ~ ~11!·5.l¥ L -C v' o 

·m:isw1;::~i,\-c•fJ:li:O$iliJpH;::fiX:£T ?> c!:: M=:O~"e !-C .L * ? ;OS, *mil~l 

~ m "' Q .:. c!:: 1;: J: ~ -c •-aJ=• <Dil~l~~ .a- ::I ~ "' t:7 - Jv_ l,.,' ? -1 ~ -t-WJ 

2 o ._ J:: < l'!lii-t. o .:. c!:: ;O$ ~ ! o o 

~O)J:,~ .. *~~~m•~~ .. *~~~~<D~~<D~..::r•~~k~ 
~o•PX:~; .. •~~~t~-c~~-to*M .. U•~~~ .. ~-~*' -
•*~ .. -~~·~g~L~M;•4~ .. *M-~$~•L--c,~~~ 
-~~ffl~~~ll: L .. UJl~ii"'J.;!M~~? •*~<Dd£~•m 1;:: ~ 

25 ;:..... }-- Cl -;v~~ ?>o 

.1*,;::, ~ (I) "e~Tll9ti7 ::.....~= ~ A.ti.Mii.li.t~I± .. ••-a-.nJtO)~ 

- 13 -
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•~•~-c~•i'"Q=t~~8.o~.•<~m~(/)~~~~I~~K• 

::z~~~-~~-~To~~~~oa =(f)~~K~~~~~(f)-Kl.--C 

-~T Q (f)iJ$gf "i l-tt'a 

m-it N l= L- "t" • tf:He .Lij{~ l= L- "t" .. ~ ~ M ~ii lj;) (/) i:p rLi iW l±i lj;) ;]:i ; ~ 

5 ;tt,.Q 7 Jv::\=-Jv~ j. 'f' Jv't' ~ !/~ m "''° 0 = (/) 7 /v::\=-Jv ~ ;t. 'f'lv7 ~ !/ 

.(f)7N::\=-N~(2.(f)j.~N~~~(f)) ~~c!::L-~~-~~~10-

1 6 ili1(/)7 Jv::\=- Jv£tp; ft. Q mtt-~ ~ ~ .Q 0 

.:. tt. '= • 1'~~ !/~JV'= a-&~ ~ -lt'-C 7 JV::\=-Jv~ !/~JV~ ;t. 'f' Jv 7 !/ .::e­

=?A·-? c, ..{ F~~~tl..Qo =(f)fj:,~~~~fj:,~~~~ .. ~~~~ 

I 0 l:. J: ~ &R;m.li: t" 8 0 - 9 0 °C l:.*I~ L- tt.tJ~; 1 - 2 ~IVJff? a ~PX;~ , 

~ 2 0 - 3 0 °Cl:.~~ L- .. ~l:.m.li:~ 6 5 - 8 5 °Cl:.J:~-lt' L-~ .. lit~ 

l:.N~~~TOo =tt.l:..t ~ .. "'tH~o•1'~~!/~JV.::Z:?Ac!:: L--Cm 

Jli ~ ti -c "' o 7 Jv ::\=-Jv~ !/ ~ Jv ~:I- 'f' 1v 7 !/.::e- = ? A :t1i i5~ ~ €:> tt. .Q o :f.lE 

":> -c *~ 1YH:t.. .:. (/) m-(/) &R; ~ 11f .m L- -c m JJ& (/) ~~ a- m 11 , .o .:. '= =e, ~ 

15 ~ Qo 

~~(!)&~~ .. W~~~tl--C .. 7N::\=-N~~~~c!::L--CR*.Lij{~~ 

12ilil(f)n-7N::\=-N(,?!JN) ~~.Q7N::\=-N~j.~N7~~ (~ 

· c!:: L- -c ' ? !J Jv ~ j. 'f' 1v 7 ~ :,...-;U:i, ~PX; .Q ) c!:: ~ !/ ~ Jv 7 Jv ::z - Jv c!:: ~ .m 
1.-' -C ff ? ;:, c!: ii~~~ , ;:, 0) -~ l:l: 7 17 !J Jv~ ~ V Jv V ;'- ~ Jv 7 ~ =E-: 17 

\ 

20 A•?c,~_Ft"~c!::i'"o&~~-~~~;tt.oa =(f)&~~ .. &*L-

< J-;t•.:e-1v(f)R,~Pfl:~~-7 fv::i-1v, flJ~J'i-1 :/":/c/.f!../-1vl:.'6M 

L-C&~~••K&"iL-<~s-10%tTQ> .&"iL-<~•mm• ·-
1:.,*i~T -?>a 

•=it~(f)R,~tl.--C .. M~(f)·-~~(f)jj:,~~J:~~~ti~ .. 7N 

25 ::\=-Jv (fil~J'i,?!Jtv) Vj.~1v~!/V1v7!/.::e-=?At& (?c7~ F) 

cp(f) 7 Jv::\=-1v1' (;t. .:;:-Jv~~-@'tt) ~ J: U.ii:lt'7 1v::\=-Jv1' .. 'ffd ~f'f@t;ft 
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~7-~16-18.QJ7N~N£ .. •K·~~-T-~16·QJ~~N£~ 

••-t~=c!::KJ::~ .. ~7N~N~~N~~~N7Y~=?A·~~c!:: 

t"or97N~N~~~N7Y~=?A·~~~o =QJ&~~~EQJ7 

N:\=-N(~*.~,?9N) 9~~N~Y~N7~~=?A*c!::-~T~ 

5 B~7N~~N~~&~~~~--~T~Q)7N:\=-N~~-·;-~=~ 

1:. J:: v ff:btio o 

.:. QJ &~ f-;t&~B cp "'t'ltr-1? L. fJ:. i1~ ~ .. f-3 4 0 °C QJ ~Ji: •:.13 i..' ~ 1 - 2 

~OOffbtioo&~~~~To~~QJM~c!::t...~ .. ~~*~tt~ooffltt 

m .. *K*:\=-~:~vY~=,r5-6tiQJ~9*:\=-~:~v~tt#iii 
10 ffltt*'Ji>S~Jf.l ~ tl.~o tff *- l... lt'~~ *Ytt#iiiffl"tt~H± .. - ~..( *Ytt: 

:f-v~*~~ r*i~f*-"'t'l> V .. flJ*.l'i»!*~T~ 7- 1 1 -IJQJ7" Jv:\=-Jv 

~~·T~7N:\=-N-7~/-NQJ~9=r~~N~~"'t'3?~~ .. ::f­

vY*~~~~=, r~9-17tiWTo~QJ"'t'3?oo 9~~N/=N 

~ 9: r :\=-y;v{~~i1~4\ff:.~f* l...lt'o 
. 

15 ~=~~QJ&~~ .. ~EQJJ:;~t...~M~L.~~7N:\=-N~~N~Y 

~Jv7Y~=?AQJ!/c,~ r~~c!::T~~pj;~cpQJMt~*Y (C 1-) 

~/' r:z IT~ 3 fitp.; tJ:. o Ill~ ;t-~~=-~-T ofii.~~3? o o ·.:. QJ&~~± .. 
. . 

OC~S~~cpK~T~na~Y~~-t"o.:.c!::~J::Vffbtl.Oo~~~ 

-c1-~*~~«To~•TY~=?A~K~-T-~3?•~~~To.:. 

' 
20 c!::':.J:: U I 2C 1-~;d-Yi1S~.$;T00 *-f;:, 3ii]QJ3 ?•t1~;.nJC;o~~ 

;d- Y ( I 2 I -) ~~$:it L. ~ o f:. f'j:.. C 1 - ~ * ~ ~ a? ; i1~ C WJ I - ~ * 
~•:.a• t... f;: ~ f:. ~7-~ 3 ? * I 2 ~ ;IJp ~ti f'i J:: 1t' o ·.:. QJ OC~ QJ ljlfjj ~ .. 

3.Q)AaifY•.:r~;pjto~~*YQ)~~K~~o~~ .. -~J::UM 

-tt 1:. t... ~ff b n o o flJ *- f'i.. * 1-v r 9 Y It =a-:JJo *-~ p H 3 . o ~ ""F c!:: t... 

2 5 ~&~~ff ; Q) i>~ tff * t... lt '0 

~EQJ~~~J::V .. *~~QJ~EA~C~0 &V/X~(b) ~-~ 
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T~ (I) O)~-O)iQW!il*J(l)~7--ffi:itJq4e,.tt,¢0 ~ e,1;::, 7Jv~Jv~ 

ijJ]\.nJ.m\J!St c L- -C nl \t'oBfilf}j7 ;v::z -1v0):£i= ~ ~:l;:~Wall'iT ¢ •O)":Ji~ 

l:.J: U .. *;B~O)faJfa~{lj: (a) .&V/Xf'i ( b) 1;::1Ja;t -c .. fllfa~{lj: 

(c}.&V/X~(d) ~~~T .. ~(I) (l)~§(l)e~l*J(l)~T-~ 

5 t>~~; .ti ¢0 

*~~K~~¢~-~d~~~¢~(ll) (l)!J~~.:c.~~k .. ~(N) 

'°~ !J .:c. ~ / -Jv7 ~ ~ .. .& v~ (V) 0)7::r.:e-=17 A ;t~~-1 1-:'J':t\t' 

-r.ti~ft~{t~~~~ !J .. XJ':t~~(l)":J37Jil;::J: !J ~Jilt-¢.:. c tJ~~!' ¢0 

~~'°d~~*b*;e~'°MMmd~~~~T¢~~ .. ~(I) ~~ 

10 fll9il7~.:e-=17 AJi:c .. ~1Jn(l)d~c ~71.~T.tift.t "'~ 

15 

*~~O)~(I) ~~~.ti¢MSd~(l)Mmmtt~~~K~< .. ~;t 

f°;f717 ~ l;::{filc ~lj. l-f:.ti..g., m1£1'!JEI ~tt,-C\.'¢ 7 Jv~Jv~ j. =f-Jv~ 

:.--~ Jv 7 ::r.:e-.=.? A !I tI !J t-"' (l) L D soil~ 5 6 9mg/kg"'<:'~¢0)1;::~ L. -C 

~ (I) <l)ffl'ttd~(l) L D sof':t 3 0 0 0 mg/kg~~ ¢0 

;e~ ~~1if!it-¢ t:.afJO)>ii;._O)~~ 

~l;:~:Jjfgfidl;: J: !J *JB~ ~ ~ ~ li:.Af*~l;::m~T¢o 

~-~1~(I)0)~{6&7::r.:e-:17AJi:O)~~ 

~ ~ 7fb 0) cp fm fl f±i ~ tJ~ ~ # ~ h. ft. 7 /v ;\=-Jv ~ j. "7" Jv 7 ~ ;:....- !: :ti{{~~ ;:..... 

20 ~N~~~~~ .. ~~~-KJ:U.&~~~~s·s~K~~L.~~;2• 

rdl .&J;t ;t L- ab t:. 0 ~ f;: .. .:. tL {;: =E c L. -c ~ =r JV 7 JV ::z - JV tr:. ; t~ Q Bti Jljj 

7N::z-N~-;t .. ~;K~~;t~tt~!J;t~~.:c.=f-~::r•mmtt~ 
. -

( 7 Jv ~ Jlr~ j. =f" Jv 7 ~ / ~ )} .:c. f-. ~ ~ r ( 7 Jv ~ Jv £ C g) ) ~ .1JD *., 

4 5°C1;: -c 2 •rdlliJ~;t L. ab t:.o ~ 1;::.:. tt,l;:;t JV "' !J ~-~JJD ;t -c p H 

25 3 f;:WR!f! L-t:.~~7-~317•~1.JD;t -C .. I 2C 1 ""..{ ;t~~4:]1.l;t L-abt:.o 

~'L--C~~~(I) l:.~t-~~7:.--~~?A~(l)l*J .. ~-~7-K~ 
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~ L. t;:. "I?,=-;t..£ ~1!f-t 7-> :9-f- (1) .tt• ~-;tf-J 9 o % \:' ~ ~ , ~*)Jj{-=f-~:.~.g. 

~1t-~lij(~~14.(1)7N~N~~~To:9-T(l)~-~~50%~~ 

V, ~-lij(T':::~~ L.t::~~'l;t..~~~To~TO)tt•7i~~ 8 0 %~~ 

V, -t L. -C!li-1 /.f-~ I. z C 1 "'"(l)~t.$~-;t~"'" c-:! ~tl:lfi:-1 ;t-~ cj:rO)~ 7 0 

5 %~a?-? f~o 

10 

15 

zo 

15 

~:IJaflj 2 

~(l)~l~~-ta•~1!f~~MSM~W~L.~o 

~1 

* .J! ijij t7) tt Ii ~J 
~ !J x.ttf- v~~ !) :z-.1v 

::z ::r -;- 7 :c. ? / - Jv 7 ~ }-."' 

;;!( !J x !-- ~ V- JJI JJ1.H'i!t 7 Jv :Z - Jv 

7 Jv ~ iv 7 ...( :/. ttf- Jv 7 ~ / :::t ~ ~ '1' r 
B~•Yl~/~V'v~a'1'rx.~7N 

B~-t7)~V:c.ttf-N7~~~vx~f~ 

;t" Jv 1' ~ &ft B:, "(]. :c.. ;:t. 7 /v 

• flf ?li 
.g. It 

a • % 
4 5 

8 
1 2 

1 0 

l 2 

4. 

5 

2· 

2 

.l 0 0 

~~.-k(l)~-(l)~---~37t~~42~00·~4~.-~(l) 

MM~~2%a~~#~L1t~(l)~l~OO~M~t~~O)~-~~~~ 

1t ll * f'j: IX 0) ft 2 (1) ii !J ~ ~ "':> t;:. o 

·-
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; 

TABLE II 

~---
:r~~c-Jll JiO)jfJI 

5 lei 1"1= ~ r9a":I : 1 £J- r'dl (/ml) (/ml) 

Bacillus subtilis 2.0 x 101 0 

Bacillus anthr-acis 2.5 x JOT 0 

Escherichia coli 1.0 x 101 0 

Enterobacter cloacae 2.0 x 108 0 

10 Klebsiella pneumoniae 1.9 x 108 0 

Proteus mirabillis 1. 1 x 108 0 

Proteus vulgalis 1.5 x 10• 0 

Pseudomonas aeruginosa 3.7 x 108 0 

Serratia marcescens 1.6 x 101 o· 

15 Salmonella paratyphi A 2.6 x 101 0 

Salmonella paratyphi B 1.7 x 10• I 0 

Shigella flexneri 4 .• 7 x lQT 0 

Shigella dysenteriae 7.J x JOT 0 

Shigella sonnei 1.6 x 101 0 

20 Staphylococcus 209P J.O x 101 0 

Staphylococcus aureus 1.5 x 10 1 0 

HRSA 1.0 x 101 0 

Vibrio cholerae 1.9 x 108 0 

Micrococcus leteus 1.2 x 108 0 

25 Mycobacterium smegmatis 1.0 x 108 0 

Mycobacterium tuberclosis 1.0 x 108 0 

Mycobacterium kansasii 2.4 x 108 0 

Saccharomyces cerevisiae B.O x 108 0 -
Candida albicans 1.0 x 108 0 
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1 
2 

3 
4 

5 

6 

7 

~:Ma-ffd a m7.7 c:·fit~ 

~•~s*I~m•11s z2911Q)7.7~~~@~a~~~-~ 

"(~:1i(g L.f~o ~P,X;'.9-Q)flJ.g.J-;t~ l l:.~-f')i !J ~~ Qo JitD: 1...,f~tJ t•~-;t~ 

"f 0) tJ 0) \:'a? 0 0 

1 . ? 7 r .A ijf 9 ? .A s p • ( C I a d o s p o r i um s p • ) 

2 • 7 ~ !1 '7 .A s p. (Fus a r i um s p. ) 

3. ~=~!J ?A sp. (Penicillium sp.) 

4. 71v11--T97 sp. (Alternaria sp.) 

5. 7.A~Jv:.¥1v.A · :=.ji- (Aspergillus niger) 

:tf~IHt .. 2 7°C77.A7-1-T.A 2°C-c:-1illr111i, i~riai .. 3Jllrdlfft.t~t:.o 

w~~~~, 11sm~~~C~"fEc7)3~~ff~a~~mt..~o 

1 : 7.7 c:·:a~fit;j5f.c7)J:.I;: 3 ~c7) 2 tt.J:.§!~ t..~v'o~~ 

2:;1J~c7)~~~~-0)J:.~3~0)2~~~~~ 

3. : jJ ~0)~~7.}S~~Q) J:.J=:£: < ~ ~ tLflv'!lje~ 
~lldi!i*'-;t~ 3 ';:~Ti! U -e~ o o 

~-~-c:-~~~~.7.7~~#To~••*~ .. +~-c:-~~~o 

• • 1 lllM 2 ilr~ 
~ft« 4 o om-~~~O)J:t~ ·. 3 
8 0 O{:t#~~~~-\"'- v0)-¥~1;:.;(n t.,, 

~11UiP"J1't'fl0),6.tjl:~it!E ( 2 0 ~f"il»I~) 3 3 
•~o. 5% .. 1. 0 % .. 1 0 % .. 5 0 %1\'.'.:.-C&st• 3. 3 
i o ott .. 2 o om~~ttl~?ll¥l;:~;ftl, 
4 a rLil1"t&. ~P.t• t., -c~• 3 3-
?1!£2% .. Fus a r i um s P l\'.'.:.-Cli:lt 3 3 
•tt 1 % .. 2 %.. 1 0 % .. 5 0 %'l:~i&J:.l\'.'.:.if!iigjjll, 
WJ~Jili 3 .3 
-~:m•.Pa l;:~-t .i!>~~•m 3 3 
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5 

;t:j- mt 1 ~flQ.>§Q.>ifM 5 ~fiQ.>iliQ.>!fM 
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~fiflj 5 
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~~To 
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15 ~1tdif1J 1 <T.>!/Cilld~ 45% 

ti !)-ec-;v 14% 

JJi J11j~ <r.> ~ 9 * ~ ~ 7-1i-f1:: tt 11 -e 7 ...,. -r 20% 

;;d-;v h .!J ~DI.A7;v 5% 

*Y*~~~~~reT~~*~~...,.~ 14% 

20 --~ (pH 8. 0) 2% 

·-
2. 0X10 8 cfu/ml<T.>.t'~;v.A · :X77"'9 .A (Bacillus. subtilis) .. 

2 5 .bl V 1 • 0 X 1 0 8 
cf u/ m I 0) ~ ::1. "' ~ 7 !) rj A • 'Y ""'"' ~ tz - ~.A (My 

cobaclerium tuberculosis) ~~1E:';::~SL.f;:o 
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-~~ {pH 7. 0) 

44% 

13% 

15% 
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5% 
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~~-d~0)2%*m~~&kQJ·~~~l~OO•M~~~~O)~ii 

~~f'j:lXO)ii ~ ~°iJ-?ft.o 3. · 7 X 10 8 cfu/ml0)?'°7 A~ttili~::r.-

r~?-.A • 7::r:.;v~J--ff (Pscudomonas acruginosa), 1. 0 X 1 0 

8 cfu/ml Q) 13 ~~-~S::r:. ~ :r:. !} ~7 · ::z !) (Escherichia coli) , 1. 

15 5 X 1 0 8 cf u/ ml 0) ?'° 7 A ~ttii .A ?' 7 ..-( c ::t .-:; 'jJ .A • 71/ v 1/ .A (S l 

a p h y Io coccus a.u re us) · , 1 X 1 0 8 cf u/ m I 0) .A 1' v 7" }- ::z "/ 'jJ A. • l::° · 

*lT-*.A (Streptococcus pyogenes) , 2. 6 X 10 8 cfu/mlQJ'1"7 A. 

ii~Jv~-*7 • .r~7'1°7;{ A (Salmonella parathyphi A) , · 

1 . 7 X 1 0 8 cf u / m I Q) ~ Jv~-* 7 · /~ 7 '1" 7 .-f B (Sa I mo n e I I a p a r 
' 

20 a tbypb i B) , 1 . 9 x 1 0 8 cf u/ml QJ1P9DJ\ii :7 v:;f ~ 7 • .:::. ::r. -~.:::. 

7 (K 1 e b s i e 11 a p n e umo ~ i a e) , 1 . 5 X 1 · 0 8 cf u / m I Q) 7" c 7 ? .A • 

-;t';v'jJ !J . .A· (Pro·teus yulgaris) , 1. 9 x 10 8 cfu/mlQJ::t v7ii -
'I::* 1' !} * · i::i v 7 (Vi b r i o ch o I er a e) , ~ ~:d;:: , 4 • 7 X 10 7 c f u / m I 

Q)~JT7 • 7v:7.A-*!J (Shigella flexneri) , &rJ.7. 3X1 0 7 c 

25 fu/mlO)~JT7 • 7;fi?~7 !J 7 (Shigella dysenteriae) ~~3tl;:: 
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25 
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*~~~(!)md~~~•.&v~~Q)~~~~-~oQ)~~-~~m-c.i 
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3% 
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*~-~q-;M~~~*~--~~ffl~¢~~~&*L< .. ••·-~ 
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7 17 !J 1v:c.-71vitflt"T r !J 17 A 

-\"~ilBd:l*:c.? /-1v7 ~ r 
BliJinfitQ) ~ !J ~ c-1v:c.~ 7 Jv 
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-y ~ iW f:l3 * 7 ~ r-- ...-.:{ ? ......... :,..-
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7"% 
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25 
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mJl1i~~y~!f!}~t:r-N:.A7N 14% 

-\" ~7rB IB *~: ?7 J -iv7 ~ ~ 16% 

~Y?7 Y~;d--Jv 10% 

* Jv ~ !) Yfit.& '(}:.A 7 Jv 3% 

.:. ~ {6(lpj;l~H;t.. m i:7 -1 Jv .A 1ilJ ~ L. ""C t ~~&'.;if:~ i:7 -1 Jv .A (HIV) ';:: 

~ t... --c;pr m-ea., ~ .. J::tc.~adt;;i~o. 1%~$Hlil-;t3ofPrli,-e1 x 1 o 1 

r/ .{ Jv .A/ m I ~ A I D S #9 Dj{ {if;:~ fi. L... A I D S '7 -1 Jv .A ~ fiii · lit 

10 11 ~t~ ~ ';::1f ffl "t'a? 0 0 

~-·f;lJ 1 1 

*~•~~•d~~ .. ~~•tt~m .. ~x.~~fi~~-~ .. ~m•~ 
~ .. ~~-~ff&V~v-~~~-~ .. ttVK~•x~:~v~*~~ 
-1 ~ l:. ..t o fill iO~ ~ l~Ut9 "t' J'X t~ v' :6:\ X l':t ~ft~ ';:: tlf * t... < t~ 11 'ti-~';:: -

15 ~J;:lfiJ¥1 ~~ o ML.0.X:tf;J~a? o o 

. 20 

~1Jiiffd 1 ~m:•.o.x:~ 

7 Jv~Jv~ ;l ::j-1v7 ~ / ;d-~~.{ f-."' 

7" t:7 l::" v ~ !/ !} :::r - Jv 

!/ !J -I?' er - Jv 

BliJl1i•~ !191?' t:7 -1v:.A 7 Jv 

;t Jv }- !} ::.--•.&"(}:.A 7 Jv 

. -\"~tfbi:B.*:?7 J-;v7~ t-"' 

4·G% 

14% 

16% 

3% 

11% 

2% -
8% 

25 .:.~~d~~ .. ~11 .. •fi .. i:l.{N.A&'(}•k~~~~~t...-C .. ~· 

ttw~m:il~H:.tt~-c~~..t ~ ~11,r&gf"t'.1f~"t'a?oo ~JX.l~ .. J::ie.*.R 
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~~c7) 2 %$~~t-1::9'r_,•~~1;::nu1i ~-tt .. ft:~~ .. 1. ox 1 o 8 cfu 

/mlO)~ :::J.;<?79 r/A • ;z..:1-·~-::r=j-;z.. (Mycobacterium smegmatis) .. 

2. 4 X 1 0 8 cfu/ml0)~ :::J./<?7 !) r/A • :h":/~~- (Mycobacteriu 

m kansasii) .. 8. 0Xl0 8 cfu/ml0)~::;.rt.Jcz~-t?;z..·-evt .. V'.:X: 

5 (Saccharomyces cerevisiae) .. 1Xl0 8 cfu/ml(7)t.J':/~,Y·7 

/vt::<'t.J ':,/;z.. (Candida albicans) .. .&V2. 5 X 10 7 cfu/ml0)/{y 

Jv ;z.. • 7 ':/ ;z.. 7 ~ ~ (Ba ci I I us an t h r a c i s) t-% ~ l;:: ~ii t... ft: o 

Jg •J:: 0) ''J JF.J RI~¥-!: 

10 *-~~(7)~li1f!J • ~-0)~1H1=JF.Jf"i~~';::5§;1J~;i; V. il:i-?l!Pifrfll, 

~~*~~- t.... ~ O)~lrJC~ri&H"i:Bt~ri:U ~ ~ o 0) ~. t .. -;i.- ;z... /{? 7 

!J 7 .. *Bili~~ .. Jtii t.&: l= .. O)ifJi t-~•a~:n;::~fb!J t..... * t:.?E~ ~ -tt o 0) 

~ .. ~•~~~.o~•rn•·~ii .. I~~~O)-~O)O)ffi#·~m. ~ 
•••. 7~N~O)~$·m• .. ~~O)~~O)~~·~~. *~O)~~ 

15 ~~~~~~~o~O)~~~o *-ft: .. MM~~~. RM~W3•k~. 
A~ft~';::Mif; t...t:..&;*4~ .. ~~tt~;ty;:::t.t L. -C:fi"~ti~1=:~~~ 

t- ltJi .it. t..... ~~ t-1i JF.J l;:: :I. ':/ r. o - JvT ~ .:. c t,~ "'\? ~ o ~ 

-
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15 R4J±9!•0J(-TI( 8-1 8 il0)7 Jv~)v£,. .XJ±~O)~ 0;0 

20 

Z5 

0 
II •• 

R-C-NH- ·ccH) -5 · 2 n 

(~i:ti .. Rsf'i9R•mcT-tt2- 2 211J0)71v~1vi5\.'if.> V .. .:C-L.-C n 

~2.x~s\.'cl?o> ~~!J~b~~o~~cl?U:~L~ 

Y~Ao~;:;Li3{-Tlili.X~3ili~~~o~~~;:;~cf;o) 

';: ~ ~ lifit ~ ~oilflO)ft=f•~-2;' 1v-eJtJ.omil~J1;:~,,,~ .. ~(f)~flf ; 

(a) Ra~L~9R•Li3{-Tlt16i!i(f)7~~N£~•~o~.:rlt0)~ 
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•~ .. tt~2-~QJ~~T~~#L-C80%~~~~Q; 
( b ) Y l:. L -C ;Ell~ ti Q 1 frlliPl-1 ;t :..-' UJ fkJ, -'" o .;t :..-' .00{ T 3 II ;6~; 

dQ~..(;t;...-QJ~•~MEYUJ;Eil~UJ!Jl..(;t:..-'~~~L-C50%~~ 

~~-?>; 

5 C1) P-1 ( a ) t, L- < f'i ( b ) , JO'i ( a ) l:. ( b ) 0) jilij Ji ~ flli 1t. T ::. c!:: ~ 

~ltc!:: i""omii'.titJo 

2 . fir ta 0) ~ {lj: ; ( a ) t L- < i'i ( b ) , JO:t ( a ) l:. ( b ) 0) iii :t 
=a:_.nljt:. t..., ~; ';::~Q)~flj: 

(c) Ril:.L-C~:..-'~N~~-TQ~T~O)~-~ .. ttE;E.~QJ 

10 ~T~~#L.-C70%~~~~o; 

(d) R2l:.L-CUJ·-~T~14-16MUJ7k~k~~-TQ~ 

T~UJ~•~ .. •em•~UJ~T~~•t..-r4o%~~~~o: 
0) fkJ ( c ) t, L- < J'i ( d) , JO'i ( c ) l:. ( d ) C1) jiiijj; t-• it T::. c!:: t-

~- c!:: i" Q, ft~ O)-em 1~~ECC7)mM~o 

15 3. tt!a~fll= Ca) , Cb) , ( c) ··lk:CJ Cd) O)_T~-C t-~t:.i"::. 

c!::t-~•c!::i""o .. R~O)~wm1~x~2~~E•C7)mm~o 

20 

25 

4. -rare~ (I} ';::Mi""o ;El;fU;::tH'°"C' ~O)~·{lj:; 

(a') Rstt..-c••~T~169QJ7N~N~~-~o~T~C7) 

~·~ .. tt~mafkJUJ~~T~~-L-C90%~~~~Q; 
( b ' ) Y l:. L- -c ~- ~ tL o 1 {iBj UJ Pl -1 ;t :..-- C1) P-J, -'" o ~ ~ Jjj( T 3 fl 

~~~o~-1;t~O)~·~•EYQJ~§~O)~..(;t~~~~L-C70% 

o) P'l ( a ' ) t, t... < J'i ( b ' ) , X l'i ( a ' ) c!:: ( b ' ) C1) jifijj; =a:_.lft t:. 
. . 

i":. c!:: t-tl\fit c!:: To, ft~C7)tfilml! 1 - 3 "JJ.i.J "'~ttdPlr.E1tQ)m1i1ilJo 
5. tiJE (I) lr.lli""o~•';::cf911'°"C, ittrEQJ~flf; (a' ) tJ t... < 
t.t (b'), Xf'i (a·') c!:: (b') O)jilij~t-frMittt..., ~;,;::~O)~{lj:; 
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Tlto:>J:t•ti~ .. tttc:f!tlP"lo:>~-T-tt•;:~t..··c-5 0 %£,1.J::-c.'a?o; 
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15 

20 

Z5 

c 1 > lltO)st cm> ; 

0 
II 

(R5- (0 CHz CHz)p 0)1- P.(QH)y 

(3t i:p.. x c Y 0)-€;-iH:t 3 -c.' a? V .. Rs l-=t~ *DK -T~ 3 - 2 0 ii o:>:fr 
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i'a8(J)mli1i1Jo 

- 29 - l\11\11\ \\\I\\ Ill\\ \\Ill l\ l\ll 
* C L M S 



W096/12404 PCT/JP95/01790 

11. ~(I) (})llQ·7~~=?A*(})ftlt~~(fil) ~~(V) ~~ 

TT....:: -C (}) ia:/Jll (}) pj(; ~ ~ '2i Iv~ pj(; ~ .. .:. n ~ :i:"* t;: Mi"" o :I: tJS .. ~ ( I ) 

(})m•7~~=?A•(})~3M(})Acij~~=r~~do~~*~~•t­

o~(})~68-72•As .. ~c1> (J)m•Y~~=?A•(/)~111(}) 

s ,,,cij:..--,00t=rtJl~d-?>JJi~*~~1ft"".Q~(})i1S6-1 o•:a~ .. ~cm> 
(})9~ft:~~N~3-1•t~ .. ~(W) (})~9:~/-N7~~(}) 

~~8-12•A~ .. ~t...-C~(V) (})7~~=?A*~~~~(J)t~ 

s - g :m:as"tt'if.> 7-> .. if>Jt(J)fil!lli 6 - 1 o Jl(J)i..,-rntJlt=tatt(})mii 

"'Jo 

10 1 2. ~ (I) (J)llQ-7 ~~::.? A•(})ftltl;:~ (fil) -~ (V) ~'l' 

15 

20 

25 

;--r....::-c(J)~•(J)d~~'2i'Jv~d~ .. .:.n~:i:•~•t-.o~~~(J)~~ 

t...-C .. ~(I) (})llQ·7~~=?A•(l)P'J31l(l)/,c:zif~.tij{=f;Ol~pj(;.Q 

JJi~*:..--~1ft--?>t(J)~1o•:a~,~c1> (})ma7~~=?A*(}) 

P'l 1 • (}) ,,, a ij ~ ,00{ .:r tJl ~PX: 7-> ~ ~ * ~ ~if t- .o t (/) tJ~ s 1tams.. ~ 
(fil) (l)!J~-:~7N~5:mii~ .. ~(N) (1)~9:~/-N7~~ 

(})t~lO·~~ .. ~t...~~(V) (!)7~~=?A*~~~~(})ii~8 

•~S"tt'if.>7.> .. m~(/)•e1111~~Eit(})mii~o 

1 3. · ~ (I) 9t'~t.:>T"ll9iii7 ~~=? A.(}):I;, if.> o v'l'i~ (I) 

(!) ll9. 7 ~-~.: ? A :ti: (l)'ftlt l;: 1 -11 lt;ft (!) ~ ( m) .,_ ( V) (}) ~:/Jll (}) d 

~:a:'2ittti!~J-.i~(J)~lt:it:6S .. !itiiMP.t:~~-l;::Mt...~ 0 .. 0 0 0 1-

1 0 0 :m:a% '\?'if.> 0 .. fl>jt(J)fi!Jli 1 - 1 2 ~(}) v'f1ntJlt;: tait(})mii 

ant~o -

1 ·4. rvtam1id~~71<X•'i1f1t~t»a=~m ~ itt~ff>Jt(J)fil!lli 1;...., 

1 3 ~(/)v'f1ntJlJ;:~tt(})mli"'Jo 

1 5 . ff>Jt(J)fillJUl'.J 1 JltJl ~ 1 4 Jl(J) v'f1htJlt=Ett(})mili"'J ~ liJi~m 
, . 

.. · '* t~ J'i-f& (}) ~-1i!J ~ ~ :& J;: A"* ~4'PJ "* (}) ~ iil (}) ,,~ ~ 7 !J 7 .. ~iii~ JJ8 .. 

- 30 - \ \11\11\ \\\I\\ Ill\\ \\1\1 \\\II\ 
* t L M S * 



W096/12404 . PCT/JP9S/01790 

·"' 

•m, ~-~~~m•·~•·~•~~m+~m:•M'.:~Q~•·~• 
15"~0 

1 6. ff~o:>$Gl!Un 1 5 Jll.:t3v'"C' t~•. ~ii. •li:i>S#JIS}e, Iti, 

-~Iti,~~~~~~;h,Q~-·~ii1i"~o 

5 1 7. D~o:>tril~IUff 1tj{:f):\t>1 4 Jji0)1t'-rntJ:\l.:JBtto:>mi11i!J~g!WM 

••, 7~N~o:>m#,~-~~m;-o~•~~o 

1 s . fl*(})•mun 1 t.«it>:\ €:> i 4 :i:J<l) "''-rnti:.1.:1e11t (})m'ii1i!J ~ ~~, 

•~x~~~Ao:>~~~S~Q•A·B•o:>~mo:>m•·~•~Rm;-

0 mfl1i!J o:>Rm ~'Hio , 
10 1 e. n~<T.>taim• 1 ll:tJ:\ ~ i 4 ljio:>1t,-rtt.tPlr.tatt(l)mli1i!J~ Ai*, 

tt~x J";J:4t1Jf*{/)~m o:>Jr1ur.~ t.., ~ V~pj;•*t, *ft: l"17e~till.to:>;ffi' . 

~ .:c o:> 1& o:> * J( o:> ~ m o:> •if (!)~ii * t::. J";}: t}li • ';:: ~m ;- Q mll 1i!J o:> R JH 

:73~0 

2 0 . ff~<T.>•im• 1 Jl:t>:. €:> 1 4 :cj(}) v'-f'-;h,tJ:.1.:tatt(l)mili1i!J ~' • 

15 ~~~~~-c~~;-Q*~,·-~ii~,~~~*'•*~'·;~· 

~~~L.~-;~-~,*·~~~~~JF.IL.,~-~-~~~~~~~ 

T Qmli1ifJ(l)~Jf.11i"~o 

" . 2 1 . fit:ijt (})tQl!D• 1 Jjit>:. €:> 1 4 J:j{(}) v'-f';h,~:. 1.:1ett <T.>mii1ill ~' • 

~~~ ~ ~-c ~iiTQ*~' SJA~iit;J, ~~~f*.; •*~' Jl;{~$ 

zo ~~~L~-~~•4ta,*••~$~~mL,•~~x~~-~~~~ 

rz -Jv ~ -\tQ ~1i1i!J o:>~JF.ln7*o 

·-

- 31 -
\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 

* C L M S * 


