
fl1WiiJt.J~ft1!Jwurf Streptomyces ka.n.amyceticus A-38 


Li4aL~~a~aflfl1u1J!ltiu 1~!l1Bn11fla1!1wuq· 

Strain Improvement of Streptomyces tanamyceticus 


A-38 to Increase Kanamycin Production by 


Mutation 


btl'Uf) 

iJlfJl-cijfJ~ru~l'YlfJlAltl&1f 'C\)wl~~f1';jlu:JJvnl'YlfJltrfJ
q 

'V 

t~'l~f1l';il-cijfJtj 1~-rUb~'Uf)~Vi'U'U'C\)lf1~UU';i~:JJlruU~'U~'U
q q 

tJ~UtJ'l~:JJlru 2538 

:JJf)';il~:JJ 2539 




• • 

n 

<V I 

UYlfl~Lltl 

~lnrn'f'r'ilrn'lnl.'l1f1vrlJ5• Streptomyces kanamyceticus A - 38 ~~c.J~ljlrnlJllTflm.t1v1 13 

ug/ml lV1f1nld'l1'mjll.'l't1t)'im~lru 1x 10 8 spores/ml v11mLl.'l'~ UV LiJlJL1l.'l1 4 lJ1Yi I'i'V1L~tln 

l.'l'1f1vrlJ5nl.'l1f11,h1t1imh(;)tlv11f1 UV ~n~)'r~ Jllf1L~l.'l'Jll1::L&imnlJ LL~1AVlL~tlnl.'l'1f1vrlJ5nl.'l1f1 ~ln 

.. 	 NTG .y1m~lruA11~Li~ilJ 0.02 M LlJ 0.005 M. Tris-maleic buffer, pH 9.0 d::fI::L1l.'ll 

45 lJ1Yi .y1tlrul1Jljjl1tl~ AVlL~tlnm~vrlJ5nl.'l1f1 LL~1'l,h1t1im,h(;)tlv11f1 NTG ~nYl.f~ Jllf1L~l.'l'Jl11::. ". , 

L&imnlJ 	 LlJ.yil.'l'V11v1l.'l'lfl~lJ5nl.'l1f1 UUNN 1 ~jjt1'l::~'YlBJll~ LlJnl'lc.J~ljlnllJllTfI~lJ1v1l.'l'~i1~ 147 
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UYllJl 

IV ~ 

f11lJl3JEJ'lflJ (Kanamycin) 

n1'U1~fl~'Ud~hJ~11tliliil'U:;ii~~~"il1n~~'U'YI~fjL'Un~aJ streptomycetes WUYlf.:.lLL1nl(;1mTn 

.c. ., d .. 11 ~ d d oCto aJ I .d d 

1'YIm~1~~1!f11~lfl~'U?:fil Hamao Umezawa (Umezawa, 1957) !f.:.lLLflm!ftl"il1n(;1'U~ltlm.:.l'YILnU 

"il1m21~ Nagano L'Utl1:;L'YI~~~'U L211~.:.l~tl~~'U'YI~rr!fu(;1if';h Streptomyces kanamyceticus 

LLtl:;U11mfl;m~ru~tltl.:.lLiftl!fU(;1ifLjjm~fl.:.lU'U agar medium 11 1Yl1tli1"il:;ii~m~ru:;~.:.lLL~titill 

L'YI~tl.:.l 'YI~miimeltl'U Yll1aJnl1.:.ltltl.:.lLri''ULfltl1:;aJ1ru 1 1aJYl1tl'U LIDJLfJLL~mU'ULLtI'U.:.l13Hj~m~tru:;LU'U 

Ln~m (spirals) 'YI~tl'YIaJ'ULU'Ul.:.lYl~lf.In'U'YItlfl (whorls) LLtl~frrmf1.:.l~tltl-fu'UtlmfJLri''ULfl• 

L'YItl~~vltl (bactericidal) AmnaJ11()tltlnq'YItrl'mr.:.lm1L"il~qJ'YI~tl~,h~~'U'YI~rr!fU(;1~'U 1 1~LLri 

LLuYl.yiL~fln~aJ LLn1aJUln un1aJtlU LLtl:;LLtl2f(;1yhci''Y1 (acid fast) 1(;1flrl'urf.:.lm1i.:.lLYl11~1tl1~'U21tl.:.l• 
"il•~'U'YI~rJ rf1 aJ11()tltlnq 'YI~nu LLUYl-nL~mb'UL 'YIqJiin ~ •aJ Lw'UU2ftl~'ULi1a.i1~~ tl 1(;1 fJ LilYn:;tltlnq'YI~1~~ 

nu Staphylococcus spp., Proteus spp., E.coli, Klebsiella pneumoniae, Salmonella 

spp., Shigella spp., Neisseria spp., LLtl!: Mycobacterium tuberculosis LU'Uvl'U (aJ1~'U 

2532; Kucers LLtl:; Me. Bennet 1975; Edward, 1980) 

n1'U1~f)~'ULU'UmAtl'U~1.:.lmi)fl1 (;1(;1~aJcJ1'U~11~1~utlf) LL~(;1(;1~aJcJ1'UL~ln~laJLdtl1~11(;1L~1
~ ~ 

:;).:.lUfJaJL'lfU(;1 maJ1ruiiL'lf..f11tl 1-2 nfaJ~tll'U LL~t11L!fi.'Un11futl1!:'YI1'U"il:; L'lfmaJ1ru 4 -6 nfaJ 

~tlr'U iiL'lfaJ1mn'U1tlm"ilii~tl~tl1!:Uutl1~~1'YI 1~UUm1'Y11flL"il LLtl:;m"ilLtJ'Uvh~tl1~~1f) (Kucers 

LLtl~ Me. Bennet, 1975) 

n1'U1~fl~'Uii1Yl1.:.l~f1.:.lLu'Utl~:iJ1'U!fm{ (amino sugar) ~tln'U 3 1aJ Ltlntl~lfJ-w'U5::1n~ 
~ . 

1Yl~&1Yl (glycosidic linkage) vl.:.l1tlii 1 ii 3 tll.rW'U5Atl 
~ . 

Kanamycin A CI8 H36 N4 011 R1 = NH2, R2 = OH 

Kanamycin B C18 H37 Ns 010 Rl = NH2, R2 = NH2 

Kanamycin C C18 H36 N4 0Il RI = OH, R2 == NH2 

http:n1'U1~fl~'Uii1Yl1.:.l~f1.:.lL


2 

HO 

'~NFIH 2 

o 
NH2 

(Cron, M. J. et a1. 1968) 

fll'WlarE.l~'W;jj"'lJU~Vlmfl1.h:~fn~ Li'W a:;mE.l1~1'WJllJlflfi'..h 25% Yi pH 7.0 1aJa:;alE.1 

1'WLLtlam:mmi' (alcohol), Ltl'W-il1'Yll'Wtla (n- butanol), LtlYiatl:;~L~'Yl (ethyl acetate), Y1atl 

hWtl{lJ (chloroform), 5L'Yltl{ (ether) LLa:;Lu'W:zi'W (benzene) ;jjYllllJL",(lE.l~"''1",alE.1~-l'lrtlE.lfi'..h 
" 

10% L~mJl'Wfll~:l-ilL~tlYi 120 tl'l~lL'lfaL:ziE.l'" Li~I'WLlal'Wl'W 1 ~.lJ. 1aJ~~fla'WLL"''1aa~~111ttl 
" 

La~ (ultraviolet, UV) LL~~~fla'WLL"''1a'Ww~L~~ (infra red) 'll1~aulflfi'ufll~'Yl~"'tlU~lE.l 
'IJ 

tJilfl~E.I1U'W1r'l~~'W (ninhydrin), Ltlaff'W-lJtl~LLfl'WLL~:;llJ~~ (Elson- Morgan LLa:; Molisch) 

LL~'oil:;h;~aaunufll,)'Yl~"'tlU~lE.ltJilfl~E.I1~&11~'1 ~fl1{ (reducing sugar) LLa:;lJtla1'Yl,)L'Yli'Yl 

(moltol test) (Umezawa, 1960) 

UmezawaLLa:::Y1ru::1~'Yilfll~'Yl~atl'l~~~fl1'WlarE.l~'Wl~E.lli Streptomyces kanamyceticus 

K - 2J L~E.I'I'l'W(l'lViarfltl'Wl~ 400 ~~') ;jjfl1~'ll1mfl1~mlJlru 200 ~~)~tl'W1Yi a(;l,)lfl1,)fll'W 
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, 
200 dtlUvltl'U1Yi 'li~~lA'U'YI~tl'V41dlVJ'ULl1n1 LtJ'U(;,{ldiJtl'lfi''UmdLn~yJtl~ (antifoam) pH L~:IJ ~'U 

7.0 Liffl~L~tl 'l'U'lb~tlru'YIlliJ 27-29 tl~~lL'lfi;~LtEfI(;,{ 'V4U1Til::l~m'UllTfI~'Utfl:IJlru(;'{~(;'{~ 253 1:IJ 
, 'U 'U , 

mJtl{ (spore) tltl~ Streptomyces kanamyceticus ~lnm:nl{mLG'l'Ul1 (agar slant) :lJ1Liffl~ 

L~:IJ'iil'U1'U'l'UtE~iiL&ifl:IJ (seed medium) 'YI~tlln{'YIijL&ifl:IJ (growth medium) ~~jjtl~,"hh::ntlu 

tll'YIld~L'YI:lJl::(;,{:lJvltlnT';iL~~qJ L~Ul~'YI~m~:IJ'iil'U1'U ~lmf'UlJfu(;,{1l1'V4t1tl~Lifm~tl'V4{tl:IJ~~::umjllu 

Liffl~ 'l'U1 'V4d~Aozfuij L&ifl:IJ (production medi urn) L~mJ~~m'UllTfI~vltllU 

nld~~~nl'UllTfI~'U'l'UUd::L'YI~1 'YIflvi' WJ'Ull UUtlfl:IJln hiL~fI~'V4tlnUA11:IJ ~tl~nldtltl~~G'll~ 

'Yh'l~~tl~jjnldi~tilLyj'l:IJ1~lnvll~ud::L'YI~tJG'l::LtJ'U'iil'U1'UlaJuf)fl (ntl~A1UA:lJtll'YIldfl1 2535) ~ln• 

(;,{t1~nldtilLyj'ltlmnl'UllTfI~'U:lJl'lifnHlldA'l'UA'ULLG'l::i~1 'V4U'hi1LL'U11u:lJtltl~nld'liL~:IJ£'UL~f)fl LLG'l:: 

dlAl'l'U'~;tl~~G'll~n(;,{~L~mmflu LYiflunUfI1tfiJ~~'U nld~~~nl'UllTfI~'l'UUd::L'YIA ~~(;,{l:IJld()'Yh1~t11 
" 

i1(;,{lflyf'U~'l~'U'YI~rl'~ijA11:IJ(;,{1:IJld()'l'Umd~~~fI11~tfl:IJlru~~ L~~qJL~U1~1~&i LLG'l::rfl:IJld()'liLL'YIri~ 

1~()~u~1~~lnnldLf1HVld1l1fl'l'UUd::L'YIA mdtil~~'U'YI~flltfl'Utl~(;,{l'YImd:IJ LLdm~:lJJ'U Ltl'U~~'U'YI~rl'.yi 
, """ 

(;,{{1~~~~firui~~tl~f11d:IJ1f1.yi(;'{~ f11d~'UAll'YI1~~'U'YI~rl'(;,{lflyf'U51'Y1aJ~ijud::~'YI51l1'V4'l'Uf11d~~~(;,{ld 

U n~b'U::1~:lJlf1£'Uf111L~:IJ l~fI:lJlnlTf1~::aJ~'l'Uf11dufuud~(;,{lflyf'U6~~'U'YI~rl' ~~'Yh1~1~flmd'lfmjl'lli 
:.J "" " 

f1G'llflyf'U~eJ'U~:ih 'lliffitlm(;'{'V4u L~tl~ijYJru(;,{:lJU~&if111(;,{lflyf'U~L~:lJvi1f1 (Dulany, 1954; 

Alikhanian, 1962) 

o QI fI • 

fll~'Yllfll~fl~1f1YfU5 
\ 

(MutatIOn) 

f11df1G'llflvi'U~'YI:lJlfli1~f11dLU~fI'ULLUG'l~~Ln~£'Uu'Uri'U (gene) 'YI~tl(;,{lflyf'U~f1dd:IJ ~~'Yh'lli 

f11dLL(;,{~~tltlf1t1tl~~'UG'lf1'Y1G'l1'UeJ~lu~ln(;,{lflyf'U6~~L~:IJ f11df1G'llflvi'U5ij 2 LLUU Atlf11df1~lflyf'U5.yi.. " ... .. .. 

Ln~yj'ULtl~~1:IJ5dd:IJtfl~ (spontaneous mutation) .yiiieJ~dlf11dLn~d::'YI11~ 10-5 i1~ 10-9 vltl 

L'lfG'l~vltl~'U (1WJ'Ul~fJLLG'l::(;'{d1~ 2536) LLG'l::f11df1G'llflyf'U6~Ln~yf'U1~flf11dL'YI~fI1til (induced 

http:Atlf11df1~lflyf'U5.yi
http:1~~~~firui~~tl~f11d:IJ1f1.yi
http:tl'U~~'U'YI~rl'.yi
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2 m'laJ ~tln~aJLL"~""~ilf~ff 1~LLri LL"~e1a(;l~11')lma(;l (ultraviolet light, UV) LLa::n~aJm~ 

Lfl;j~iJflaJ 1~LLri L~u-LaJ5a-L~hJ-1u1(;l~-L~u-1ul(;l~l'lffl')iJ~u (N-methyl-N-nitro-N

nitrosoguanidine, NTG ""~il MNNG) (Ikyta, 1983; Stanbury and Whitaker, 1984) 

~m~L~ilnL?jm~riilm~na1m4'uci'LLa::L'YlfliJfl1tim~LmtJu~~~viB~w~~~mh~mn 

LW~el~Vl~1111tIL~Vl (Ultraviolet light, UV) 

UV LtJULL,,~~ijfl,)laJfI1,)fl~U 200-400 nm. LtJULL"~1.h::Lil'Yl1ajLL(;lnvi',)LtJUth::-;;) (non• 

ionizing) fl,)laJm,)fl~u~m~LL"~e1a(;l~11')lma(;l~ri ilL-HLn(;lm~nalf1wuqil~Lu'li,)~fl,)laJm,)fl~U 

230- 260 nm. &iLBULil LU" (DNA bases) "laJl~(l(;l(;ln~ULL,,~rra(;l~l11lma(;l ij~mv1ilwuDdfl
u 

l(;lflna1nYiL~f1n;hLilL~ilh\j~u LaJflfllil"~aJ) (Error-prone mechanism) ~,)f1m~l'half11'W~)J~u 

1(;lLaJilf LLa::ijnl~L~aJLU"L,..,ajLozJlaJl1(;lfl&iL~ULill'W~LaJm~" (DNA polymerase) ~~m-;;)-;;)::l'hL-H 

Ln(;lm~:5'u~~(;l'lJil~LU"l'1'1L-H~1v1U'lJil~iJ,)fl~lil1'Yl~~(;l1tl-;;)1f1L~aJ (Drake LLa:: Baltz, 1976) ij 

~lf1~lUnl~tlfutl~~mflvruci' Streptomyces erythreus ~,)f1nl~Qlmm~e1a(;l~l11lma(;l~L-Hrr(;l~l 

nl~~il(;li11(;ltTilfln11 12 % 'WU111~"1f1wuqnalf1 (mutant) .yf"laJl~(lr.J~(;la~l'Yl~arfl~U 

(erythromycin) 1~aJlnnl1"1f1wuqvf~~u 8 Ll'h (MandaI LLa::flru::, 1981) 

...
N -methyl-N-nitro-N -nitrosoguanidine (NTG 'YI~t:l MNNG) 

NTG dJU"l~riilm~nalf1wuqlun~aJe1aAaLa~~ LElL-;;)U'Yl (alkylating agent) -;;)::L"'; 

,..,~rraAa (alkyl group) LLrilaJlaf1a&iLBuLilLutliln~mrraAmaiu ((alkylation) l'1'1L-H""~e1aAa 

LozJl1tlLuvhLL,..,,1~v11~ 1 'lJil~Lu"Lu&iL~uLilnalmtJUe1aAmm'Yl(;lLU" (alkylated base) Uiln-;;)lnif 

""~e1aAaiJ~LozJl1tl~vilLL11l1~wUD::v.Jil"1v.J1(;lLilm'Ylilf (phosphodiester bond) LLa::h lu" (ribose) 
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1~ ~~~::ijt:.J~~aAll~~~1.hfl&iY.lm&iL~;hJLa L?:f'W 'Vhll1dl~fll~fl~lfJ~'W5LLuU't1~l'W~ht'W iJ1L~ti''W• 

(transtition mutation) Aafll~~U~~::'Yrh~LUmU~fJ'WLLU~~lu l~fJ G = C LU~fJ'WluLl]'W A = 

T 'Vh111fll~Li1a~~a~::Vlil~Lumllij'WnU\h~l~&iaafl~hlUi;'{ yJamyJ~ (deoxyribose phosphate) 

VI~l~LL~::VI~~aafl Ln~LtJ'W?:fmil~t'Wl'Wi;'{lfJ&iLa'WLa L~fJflil ayb~iJA LLflU (apurinic gap) LL~::
• 

Ln~Y.lUl'Wfll~'lia~ LL'lf~Y1 L~fJflil LatlL~a1W~'W L~AAliJ~~ (Error-prone mechanism) ~~fll~\h 

LUi;'{~'W Lyjl~lLL'Yl'WY1V1lflLtJ'WLUi;'{~~l~1U~lflL&i~~::'Vh111Ln~fll~flmfJ~'W~LLUu'Yl~l'W~i'W (transition) 

LL~::'Yl~l'Wi;'{L1ati''W (transversion) (Bautz LL~:: Freese, 1960; Lowley LL~:: Brook, 

1961;Glass, 1983) 

Iohdo LL~::Aru::l~'Yilfll~ufuu~~mfJ~'W5 Streptomyces violaceus A262 l~fJfll~\llfJ 

LLi;'{~er~~~l11ltlL~~Y1111er~~lfll~~a~m~,rafJfl'h 5% LL~::'Yilfll~fl~lfJ~'W5~lfJ NTG All~Lyj~yj'W 

1 iJ~~flf~/iJ~~~~~ LtJ'WL1~l 45 'Wll1 1115~~lfll~~a~m~,rafJflil 20% t:.J~fll~'Yl~~a~l~i;'{lfJ 

~'Wrffl~lfJY1i;'{l~l~flt:.J~~i;'{l~Uil~l'W::LfJ~marfJ~'W (yellamycin) l~~~flilmfJ~'Wrfvf~~'W (Johdo 

LL~::Aru:: 1991) 

ii~lml'WfllWWU1~i;'{lfJ~'W~ streptomycetes L~tlLYi~t:.J~t:.J~(;l!]a~m~uil~l'W::'Yi~lfJ'lfiJ~WJfJ 

LLi;'{~er~~~l11ltlL~~m~ai;'{l~ NTG LLt1iii"h'W,rafJ~lfl~L~mnu Streptomyces kanamyceticus ~~ 

f\~::LtJ'Wt:.J~~l'WY.la~'lfllfm~fJVI~a'lfll:S'WL'YilJ''W 

L~tlfli;'{lfJ~'W5 LVI Vlt:.J ~VI~flY1~lAruY1fi'~~a~l'lffl~::Ul'Wfll~vr~flrlll LW~lrill~i;'{l~l~fll'lffll~t:.Ji;'{~~'W5 
" v , 

l~fJmYi'mWf! VI~afi'~l~i;'{l~l~flul~::uufll~lA~'W (cloning) ~'WY.la~~~'W'Yl~fi'Y1i;'{'Wl~~llozn~nu• 

1987) 


?r'W Bmf~fll~~m:'l-l16fll~fl~lfJ~'WqY.la~ Streptomyces kanamyceticus L~a111iiu~dl'Yl5.fnwl'W 

fll~t:.J~Vlfll'WlarfJ~'Wfi'~l~~lL~~LmY1Al~ (Zhao LL~::Aru:: 1980; Du Zhao, 1983) u~::flaUfi'u 

http:Bmf~fll~~m:'l-l16fll~fl~lfJ~'WqY.la
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-;')~Af)Hl v),nf'UlA~-:Jf)l~l~rrd~-:Jij-;')Vl2J-:J'YIlJlfli1-;,)~ufuu~-:Jf{lrrw'Uci' Streptomyces kanamyceticus 
11 11 11' 

A-38 lVlflf)l~i'mjl'll1LnVlf)l~f)rllfl~'Uci'vilflf{l~nflf)l~m~lfl~'Uci' 2 ~ijVlAfl UV LLrI~ NTG 


L~fl '1'YI1vif{lfl ~'Uci'f)rll fli1ijAlllJ Lf{Ofl~LLrI::f{llJl~(lCJa Vlm'Ul~flif'Uf{-:J~'U ifllJrlYi1vi-;,)::Ul1 u'l2f1. 'Uf)1~

• 'U 'U 

~f)Hlf)1~CJaVlf)1'Ul~fl~'l'U~::V)U~fllflril'U~fl1u 

.. 
1. flUf)~ru• 

vel ~ , '" 
VlL'lJm~fl (Laminar flow) ~'U BV-124 U~H'Yl International Scientific 
'U • 

Supply Co. Ltd. 

vitilJL~flA1UAlJflru'YIiliJ (Incubator) ~'U D 0601 model 500 U~';'Yl
'-J 11'" 11 

Memmert 
d ,J ~, ..,

LA~fl-:JL~fllLrlfl-:JL~fl (Shaker) 1'U Gyratory G 1 0 U~H'Yl New Brunswick 

Scientific 

LA~fl-:J1Vl~1f)1~'!lVlf)ti'ULm-:J (Spectrophotometer) i'U Spectranic 21 U~';'Yl 

Bausch & Lomb. 

~Uf)~ru,rUdJVlLtiflVl (Haemacytometer) ~'U1Vl bright line deep 1/10 

iJrlaLlJVl~ U1H'Yl Boeco 

f)~fl-:J'lrl'Yl~~At1 (Microscope) i'U CHS U~';'Yl Olympus Optical Co. Ltd. 

d
LA~fl-:JCJf{lJm~ (Vortex) ~'U Vortex-2 Genie model G-560E U~';'Yl• 

Scientific Industries 
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EtG. 
.01 • I d I 

L"'1B-:Jf11ULL'YI-:JLLmVl~f1 (Magnetic stirrer) 1U Cimarel 2 Barnstead/• 

Thermolyne model 546720-26 

L"'~tl-:J~~"11ellillu~~ (Pipette pump) -ru P-8049 YJU1~ 2 jj~~~lil1 U~';'YI 
~ . 

Sigma Chemical 

... ,..r... 1 t' , ...
Vl~tltlU:1J1LYftl~1L1 tlUl (Auto steam sterilizer) 1"U H -88L4 ulli'YI• 

Kokusan. 

f1~1-:J1-:J'lU 6 jj~~L~lil1 LL~~m1 10 jj~~L~lil1 (+ 0.1 jj~~L~lil1 ) 

L"'~tl-:JiJULVl~LI-:J (Centrifuge) -ru KM-15200 U~H'YI Kubota• 

L"'~B-:J1mutl{yJtl{~lU'lf~"'1~1"'1~11lilf111yJYJ (High Performance Lipuid 

chromatography, HPLC) 1U LC-3A Jeol 

f11UliJLI~ULtl czr~LyJlil (kanamycin A sulfate) U~'YI Sigma-chemical 

LBU L~5 LBU 1ullil1 LBU 1ullil11'lfn1iJ~'W (N-methyl-N'-nitro-N

nitrosoguanidine, NTG) U~'YI Sigma Chemical 

f11~~1~B'" (Maleic acid) U~H'YI BOH Chemical LTD Poole., England. 

'YI~" (Tris) U~H'YI Sigma Chemical 

f11~1lil11'Wllil1Lu'WL'lfu'lf~lyJiJf1 (2,4,6 Trinitrobenzensulphonic acid) U~H'YI 

Sigma Chemical. 

1Yl~&i'W (Pyridine) U~';'YI Merck 

tl~~llil'W1'W1lil1vl (Acetonitrile) U~';'YI Sigma Chemical 
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1.1 Streptomyces kanamyceticus A-38 l~-fu~lfl Laboratory of Applied 

Microbiology, Kyushu University, Japan. 

1.2 	Staphylococcus aureus ATCC 6538P 

c; OJ 

2. fll'lLflU'lfl'l.f1 

d ~ 	 OJ ~ 

2.1 fll'lLflU'lfl'l.f1 Streptomyces kanamyceticus A - 38 LLt'l~lL1YfUuflmLi• 

L~mrl'tJ1L1 LLt'l:;t'l'Utl{'lltl.:J Streptomyces kanamyceticus 1~lLI1~L~~L~mttl 

(needle) t'llfl (streak) U'Ui:JTI.,,r1'lltl..:JmVl1'li'UL~n.:J (slant agar) l1L1Ltlt'l' tlfll{ (YS agar, 

1l1YleJ'Ulfl) ti~~~ruVl1Ji1'11tl..:J LiJ'ULdt'll 7 -10 l'U LL~l~..:Jt.hluLnuli~~ruVl1Ji1 4 tl..:J~lL'l1t'lL~Llt'l' 

LLt'l:;yj1fll'lL~LI L~m~tlLnu-ffl'l.f1Bfl'Ylm&itl'U 1~Ll1mriL&imn'U• 

2.2 	Staphylococcus aureus ATCC 6538P 

L~mttl S. aureus 1~Ll1it'lu (loop) t'llflt'l..:JU'Ui:J1V1,r1'lltl..:Jtl1V11'li'UL~LI..:J LB~l'U" 	 . 

3.1 	fll'lL~1L1~t'l'Utl{LL'lJ1'Ut'ltlLl'lltN S. kanamyceticus 

'111 S. kanamyceticus m~ 7-10 l'U ~..:JiJt'l'Utl{LI\l~qJL&l~~ ~LYn:;LtLl..:J111'U 

. mVl1'li'ULBLI..:J l1L1Ltlt'l' tlfll{ L61~ 5 i1t'l~~~'l 'lltl..:Jt'l'l'lt'l:;mLl 0.01% 'Yli'ULtl'Yl&i (Tween 80) 

'll~mJtl{~lL1t'lU t.h~Utl{LLm'Ut'ltlLl~1~~lfl'ltl..:J~lmhm~Ll15fll'lLLUUUt'ltl~Li!tl VI«..:Jl\llmf'UU1~tl{
" " 


~lL~tlI\l1..:J~1L1t'l'1'lt'l:;t'l1L1'Utl{,rt'l'l11~'U (Normal saline, NaCI 0.85% (w/v)) 1V11~m~lru 


~Utl{ 1 x 1 08 t'l'Utl{~tli1t'l~~~'l l~LltTu~lL1~Ufl'lf;lhrudJ~L~tl~ (haemacytometer) 

3.2 	fl1'lL~1L1~L'l1t'l"LL'lJ1'Ut'ltlfJ'lltl..:J S.aureus 

'111 S.aureus mLi 24 ~11~..:J ~LI\l~f'llu'UmVl1'li'ULBLI..:J LB~l'U tlfl1{ ~lL~~~lL1. 	 .t:. 

http:fll'lLflU'lfl'l.f1
http:fll'lLflU'lfl'l.f1
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.d .d 1 .,.d.... I "" 

Alnl"WIVln~hm~..:j (Absorbent) 'Ylfrn:IJfIl1Ylrl'U 580 'Ul 'UL:lJVl"j Vl1mYl"jlN1VlYllm"j~61nrl'ULm..:j
'U 

(S pectrophotometer) L~a'OiJl..:j'OiJ'U1VlAlm"j~Vln~'ULL~..:jl~L'Yhfiu 0.1 


~ .K 

4. m"jLWl::LrlmLm:l 

J ..d .c: ;"0 

4.1 m"jLvn::LrlfJ..:j S. kanamycetlcus L'WllL'W:IJ'OiJl'U1'UL'lfrlrl 

'l~~tla1'LLtI1'Urlaf.l2Ja..:j S. kanamyceticus ~LVl~f.I:IJl~'OiJlnm"j'YlVlrla..:j~ 3.1 

m:IJlVl"j 1 iJrI~~V1"j rI..:j'l'Uml1l"jLl1m~Yhlf.l (GPY medium, .tllYl~'U1n) m:IJlVl"j 50 iJrI~~V1"j 

.... ........ J .d

(Erlenmeyer flask) 2J'UlVl 250 :lJrlrlrlVI"j L'Wl::LrlmU'ULYl"ja..:j 

I.. .,~ 

(Rotary shaker) ~1f.1Yl1l:IJL~1 200 "jauvia'UTYi 'Yla(ul1.tl:IJl1a..:j (30-3 3 
• 'U .. 

a..:j""'lL'lfrlL:zif.l~) LU'UL1r1l 48 i}11:IJ..:j 

4.2 nl"jL'Wl::L~f.I..:j S. kanamyceticus 'l'Uml1l"jl'ULL~..:jL~a~~l..:jm'Ularf.lfuJ• 

UlrltlLLvirl::rltlL~f.1 L~a~LVI~mJ1~'OiJln15nl''.i'YlVlrla..:j~ 4.1 L~f.1'l11~1U~L1(uU'U~111t!l
'U 'U 

iJrI~L:lJVI"j LLrI::l1'Ul 3 iJrI~L:lJVI"j ulltlu:IJL~f.I..:ju'UmVlLLfhYijj2J'UlVlYl1l:IJnll..:j 15 L'lf'U&iL:lJVI"j fIl1 

24 L'lf'U&iL:lJVI"j LLrI::~..:j 1.5 L'lf'U&iL:lJVI"j ~..:ju"j"j'OiJmi1'Umia..:jarliJLijf.l:IJ vl..:j"jtl~ 2 LL~1ulltlu:IJ~ 
'"' , '\J '\J " 

4.3 nl"jL'Wl::L~m S. kanamyceticus '1'Uml1l"jLl1m"j::~Utl1VlL2JLilL~a~f1..:jnl'Ularf.lfuJ 

Ul S. kanamyceticus ~LVI~f.I:IJ1~'OiJln15nl"j'YJVlrla..:j~ 4.1 m:IJl(u 1 n-r:IJ2.Ia..:j 

.Jll1-WmffiJ'lmUf.ln'l~rI..:j'l'Uml1l"jLl1r11~~Vlm'Ularf.lfuJ LYl~L~:lJii (KPMB medium, .tllYl~'U1n) 

5. m"j~m~lYl1l:IJ"l:IJl"jfl'l'Ufn"j~~l..:jm'Ularf.lW2Ja..:j S. kanamyceticus 

5.1 nl"jlLYl"jl::-H'Yll..:j~rI~11'Ylfll (Microbiological assay) 161f.l15nl"jLL'W~ (Agar 

diffusion method) (CFR 21) 

5 .1.1 nl"jlVlYl1l:IJ~l:IJl"jfl'1'Um"j~~l..:jm'Ularf.lfuJ '1'Uml1l"jl'ULL~..:jLYl~L~:lJLll
• 

5.1.1.1 m"jLVI~f.I:IJvi'1aLil..:j'YlVl~aU 

'l~~'Uml1l"j'r'ULL~':JLYl~L~:lJLa~jjL~a S. kanamyceticus L'OiJ~qJ 

aLiu'U~111-Ul ~U:lJL~m11Lu'UL1r1l 5 l'U ~..:jLVI~f.I:IJ1~'OiJln15m"j'YlVlrla..:j~ 4.2 
'U 

http:n-r:IJ2.Ia
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"" 	 v5 .1.1. 2 m";iLVI";ifl~mVll";il'U'YlVl«tlU• 

L'lf'U~L~VI";i flll 31 L'lf'U~L~VI";iLLa::tltlu«~ 1.5 L'lf'U~L~VI";i ~t1fu";i::~umh ";itl1\-1tllVilTr'ULL~~vi'1
~ . 

~~'il::lvivnl~VI'Ult1";i::~lru 3 iJa~h~VI";i 

J .:::It. a 	 __ 

L'lftl'ila'U'Yl";ifl'YlVl«tlU (Seed layer) 
• 

'I1lL~tl S. aureus ATCC 6538P U~lWl 1 

iJa~~VI";i ~LVl1fltllvi'illfli5fll";i'Ylvmtl~~ 3.2 1rfa~1'UmVll";iL~fl~L~m5~lvJi' m~lVl";i 100 iJa~VI";i 

~iJtlruVl.fli1t1";i::~lru 45 tl~V1lL'lfm~fl« Ltlrh1\-1L~tl'il~'U'Yl~cl''YlVl«tlUfl'';i~lfl'Yi'lmVll'';i LL~lL'Yla~u'U. 	 .~ 

5.1.1.3 	m";iVIlm~lrum'UliJflfuJ 

'I1l~'Ul'Uvi'lmh~~ LVI~fl~lvi'illfli5m";i'YlVlatl~~ 5 .1.1.1 ll~a~• 

~ v 
nal 16-18 -ztl1m rVlV1ll~flll~L~'U~l~'Ucl'flal~u~LlruiJurt~m";iL'il~qJ (Clear zone) ";itlU'lf'Ul'U• 

vi'ltl~l~ 	 L~mmfluLYiflum~lrum'UliJflfuJ vl~~~ 3 
~ 

5 .1. 2.1 	m";iL~fl~~ltl~l~'YlVl«tlU 

'I1l 1a i1a~~VI";i tltl~L~tl S. kanamyceticus ~LVl1fl~lvi'illfli5 

fll";i'YlVlatl~~ 4.3 1rfa~1'UVlatlVl'YlVlatl~'lfijVlt-.h Lfl~m 'tillt11J'ULLflfl L~'ULflLLa::VI::fltl'Utltlfl'illflrfl'Uth1« 

(Supernatant) lVlflL.gLV1~tl~D'ULVl1m (Centrifuge) ~ml~L~l 3 ,000 ";itl~~tl'UlYi ~tlruVl.fljj. ~ 
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5.1.2.3 	m~'YIltf'rulrum'\Jlij'rJfu.J 

'lJTviElnWl'ULrln (Cylinder) ll~rl~u'Um~l'ULLYi'rYh~~mJlililltll5• . 
nl1"l'1VlrlEJ~Yi 5.1.2.2 

~lmIilEl1'tlLtl~ (Pasture pipette) 111L&i~LL'Yi~mVl'ULrln 'l1l1tlltlti~~~ru'YI.fJiJ 37 El~fllL'lfm~fJn 

Lij'ULlrll 16-18 ozTlt~~ r~flll~tlll~L~'U~.h~'Ufi'tlrll~U~Llrufi'urf~tll~LIil~qJ ~ElULL'Yi~mVl'ULrlm~El 

LilifJULYifJUm~lrum'UliJfJfu.J ~~w.yj 4 
'U 

Performance Liquid chromatography, HPLC).. 
'l1lvllmh~~LVI~fJ~l~lilltliEl 5.1.2.1 ~llLfI~l::l1'Y1lm~lrutll'UliJfJ~'UilfJLfI~El~ 

HPLC V1l~15Y.1El~ Gambardella LLrl::flru:: (1985) 

5.2.1 tll~LVI~fJ~vi1El~l~ 

'l1lvllEl~l~~lililltliEl 5.1. 2.1 tl~~lVl~ 50 1~tfl~~V1~~'1~nU 

nl~rl::rllfJtll'UliJfJ~'UozfmyJVI~lVl~!l'ULi~i'U 100 1~tfl~tlf~~EliJrl~~V1~ m~lVl~ 50 l~tfl~~V1~ 

LLrl::L&l~ 1 iJrl~~V1~ Y.IEl~ 0.5% (Jl'YIUtl~Elm~lVl~) tl~~lV1~l'UtVl~LU'UL'lf'UozfrltyJiJtl (2,4,6 

Trinitrobenzensulphonic acid) LLrl:: 1.5 iJrl~~V1~ Y.IEl~1~~&i'U (Pyridine) lrirl~l'U'YIrlEl~ 

Y.I'Ul~L~tl (Vial) 'l1l1tlll1f11l~{El'UIil'Uii~ru'YI.fJiJ 70 El~fllL'lfm~fJn LU'ULlrll 15 'UlYi 'Yhll1L~'U 

ilfJJltl~::1_h LLrl::L&l~ 1 iJrl~~V1~ Y.IEl~El::~tVll'UlV1~<1i' (Acetonitrile) ~n~ll1Liln'U 

5.2.2 	.flll:;'Yl4'lfl'UmTILfI~::r1 

C18 reverse s..phase 

nl~rl::rllfJvll~l : 	0.02 t~rll'rrtlLLVlm:zffJ~yJElmyJVluyJLyJEl1' 

pH 7.5 : El:mtVll'U1~<1i' : L~Lil'UElrl = 

40:46: 15 (m~lVl~/m~lVl~/m~lVl~) 

(.fllfl~'Ultl ) 

1.5 iJrl~~V1~~El'UlYi 
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: 25 tl~~lL'lI'm:zfm'f 

: AlllJf.I11A~'U fl~Vl-rl111m~Vl 350 'Ul1'ULlJVld 

6. mdinUl111LnVlmdn~lfJ~'UQ 

6.1 nldinUlv11fJf~~fl~Vl-rl111m~Vl (Ultraviolet, UV) 

Ultl'tltl{LLm'U~tlfJtltl~ s. kanamyceticus YiLVl~fJlJ1v1~ln15md'Y1Vl~tl~Yi 3.1 

:51'Ul'U 5 ij~~~Vld lri~~l'U~l'UtlTYndL~mL~tl (Pretri dish) YiihiilJf.I11 7 L'lI"U~LlJVl) (L~tlm'U 

tl'tltl)ll1n)~lfJtlrll~tl'~mlJtll'U)::,..dl~m)LLlmL~~ UV) LL~~l)~::mfJ'Utl{lJtl~'lI'l~'U 2 0 ij~~~Vl) 

tlrl 11~~1'Um'YI1)L~fJ~L~tl~~U'ULA~tl~m'ULLl-iL'YI~n (Magnetic stirrer) \llfJLm~ UV YiijAlllJ
" 

.d 1 .x.rl"'" I If.I11A~'U 254 'Ul 'ULlJVl) ~~U'U~1'Um'YI1)L~fJ~L'lI'tl VlfJlJ)::fJ::m~ 30 L'lI"U~LlJm )~ll~'YI~tlVl 

.x .r r. 
UV LL~::~1'Um'YI1)L~fJ~L'lI'tl \llfJLL~~ UV LiJ'UL1~1 0, 2, 4, 8, 16, 3 2 LL~~ 64 'U1YiVlllJ 

~lVlU Ul~tltl{~~l'Um)\llfJLm~ UV 1tlL~tl~1~v11fJm)LLtl)AlllJL2llJ2l'Uvh~ '] LL~~l 0.1 

ij~~aVl)tltl~~U~tl{LLm'U~tlfJ1tlL~fJ~u'Um'YI1-rr'ULLii~ 11mtl~ tlm{ lVlfJ15mtl)VlLw~'Y1 (Spread 

plate) Ul1uUlJYi~ru'YIJJijl1tl~ Yi1l-iijLL~~ Li~I'ULl~l 3 -4 l'U tJu:51'Ul'U LA 1~i1 (Colony) 'lJtl~ 

L~tl~)tlVlm Vlmh::'YIil~ 30-300 LAL~i1 vitl~1'Um'YI1)L~fJ~L~tl UllJ1Al'UlruLU'U:51'Ul'U~tltl{vitlij
" 

~~~Vl) lVlflfl1'Y1'UVlll1 1 lAl~i1L~~qJlJl~ln 1 ~Utl{ LL~~Al'U1u!'YI1Ltltl{L'lI''U&lnl))tlVlmVl'lJtl~ 

~Utl{~~l'Unl)\llfJLL~~ UV l'Uil~Ll~lvil~ '] n'U 111tl'tltl{~~1'Um)\llfJLm~ UV 'Ul'U 0 'U1Yi 

ijLUtl{L'lI"U&1m))tlVlmVlLU'U 100 Ltltl{L'lI''U&1 Ul2ltllJ~~1v1lJ1LiifJ'Un)lvJflVl)lm))tlVlffiVl'lJtl~~tltlfYl
" 

LL~~ UV LiJ'ULLn'U X 

LnUL~tln~lfJ~'UciYiijLUtl{L'lI"U&lmTItlVlmVl~mn'Uil~ 1-2 LUtl{L'lI''U&1 lJl'Yilm)AVl. " 

6.2 f11)inUlv11fJ~1) NTG 

Ultl'tltl{LLm'U~tlfJ'lJtl~ s. kanamyceticus ~LVl~fJlJ1v1~ln15m)'Y1Vl~tl~~ 3.1 

:51'Ul'U 1 ij~a~Vl) lri~~l'U'YI~tlVl'Y1Vl~tl~'lI'UVl~lLn~m L~lJ 1 ij~a~Vl)'lJtl~tl'l)~::~lfJ NTG ~ 

~~~lfJl'U 0.05 llJm{ 'Y1~~lJl~BA U'vJLvJtl{ pH 9.0 (f)lA~'Uln) L2llJ2l'U 0.1, 0.02, 0.01, 

0.002, 0.001, 0.0002, 0.0001, 0.00002 LL~~ 0 llJ~l{ L~tll'Y11v1~1)LLm'U~tlfJ~tltl~tlci
" 

l'U~l)~::~lfJ NTG L2llJ2l'U 0.05, 0.01, 0.005, 0.001, 0.0005, 0.0001, 0.00005, 



13 

0.0000 1 Ll'~~ 0 L~ClT1vn~~1~u vt~~~liYifl t:U'VI!Jihie:mUtJLlCll 45 tJl-Yi mr~"illfl,ftJLLti~rfl'lCl~ 

Cll£.JrfU[)'1~1 1 iJCl~~~'l 'l~Cl~'1tJ'VIClf)~'Yl~ClmtltJ1VlL~fl (eppendorf) tltJ1Vl 1.5 iJCl~~~'l 'l,hlu 

tJtJLL£.JflrfUf){~lmfl~f)~tJtJL'VI~mYirr.n~L~l 10,000 'If)Uvlf)tJl-Yi LUtJLlCll 10 tJl-Yi LnUrfUf){LL~l 

tJtJ~l~rfUf){~l£.J 1 iJCl~~~'l tlmrfl'lCl~Cll£.JtJf){arCl'lfl~tJ 'Yilfll~tJ~l~ 2 fI{'~ L~~rfl'lCl~Cll£.J 

tJf){arCl'lfl~tJ 1 iJCl~~~'l LL~Tl,hlUL~f)"ill~'l'VI1~flll~L~~~tJtlf)~rfUf){vll~ '1 ntJ UllU'Yl~rff)U'VIl 

LUf){L'lftJvlfll'l'lf)~m~tlf)~rfUf){'VI;~"illfl'Yiluilfl~mnU NTG Yiflll~L~~~tJvll~ '1 ntJ L~fJ'l'lJ'15Lmt 

L&imnu15fll'l'YlVlClf)~Yi 6.1 'l,h~m.-!Cl.yjl~~lLYifJtJfl'llyJel~'llfll'l'lf)~m~mrfUf)#i'Yiluilfl~mnU 

NTG .yjflll~ L~~~tJvll~ '1 ntJ LVlfJ'l-HLUf){L'lftJvlfll'l'lf)Vlm~LUtJLLfltJ y LLCl~flll~ Li~itJrfl'lCl~CllfJ 

NTG LUtJLLfltJ X 

LnuLY1f).yjihuf){L'lftJvlfll'l'ltJVlm~mj'ltJ'lb~ 1- 2 LUf){L'lftJvl ~l~hLi!tJfll'lAVlL~f)fl'ltJ~tJ 
'U 

U~~fliJvlf)lu (Delic et al., 1970) 
... 'U 

8. fllJYIVlrff)Uflll~Lrf(lm'ltJfll'lrf{1~flltJlarfJ~tlf)~L~flCllfJ-WtJ5, 
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KPMA 


KPMB 
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L~mha't1f)1LL'lJ1'U'HW'lJfN S. kanamycetic A - 38 ~CJ~~f11'U1il'rJ~1vr 13 1aJtA~nfaJ / 

ij~~~~~ aJ1imh'l"';Ln~n1~n~lrJ~'Uci"vr1rJn1~\l1'ULLa'~ UV ~A11aJm1A~'U 254 'U1t'ULaJ~~ ~::rJ::, 

lh~~ln'VI~f)~ UV LU'U 30 L'lf'U~LaJ~~ vi1rJ~::rJ::L1~lvh~ 1 fl'U (~laJ1B'YI~~f)~~ 6.1) ~::1vr 

~1'U1'UL'lf~~~~f)~m~~lnn1~\llmLa'~ (~1~1~~ 1) u1'lif)aJ~YiLvraJ1L~rJ'Un~lvJ'VI1Ltlf){L.zr'Uv1n1~~f)~
" 

ffi~f)~a'tIf)fYl()n\llmLa'~'l'UtfN~::rJ::L1~lvh~ 1 fl'U vl~n~lvJ'l'U-ru~ 5 (fl1ACJ'U1n)
" " 

.ell G .::l 
~ln~h'l'U~1~1~LL~::n~lvJWU11 ~1~~::rJ::L1~1'lJf)~n1~\llmLa'~ 4 'U1'Y1 . ~::LU'U~::rJ::L1~1'Y1 

L'VIaJ1::a'aJ~a'~~~~11t1'l~'Un1dn~~f)~£'U~f)1t1, 

'" 1td ~.cld
f11~\llmm~f)~~~ 1 f)L~~A~~'YI'V1'U~ 

f11~Y)~L~f)n£'UtI~aJ1Jij (Primary screening) 

~lnn1~'Vhn1~n~lrJ~'Uci"'lJf)~ A- 38 vi1mLa'~ UV LU'UL1~1'U1'U 4 'U1Yi~f)A.r~ LU'U~1'U1'U• 
10 A.r~ 1via'lrJ~'U5n~lrJ'lJf),mtlf)1~~f)~m~TIaJ 256 a'lrJ~'U5 L~mYirJunua'lrJ~'U5vtvi'U A-38. ., 
'l'U~1'U1'U 256 a'lrJ~'Uci"Lmhdijmi 8 a'lrJ~'U5~f) U7-1, U8-1, U8-10, U9-15, U10. " . 
16, U10-22, U10-26, U10-27 a'laJ1~()CJ~~n1'U1il'rJ~'ULL~::'l"';U~L1ruiJurf~ (inhibition 

zone or clear zone ~laJ1Bf11~'YI~~f)~~ 5.1.1) ~ij'lJ'U1~nh~n;h nU~~'U'YI~rr'YI~m)u S. aureus, 
, 

ATCC 6538p (vl~~l~l~Yi 2) 

QJ.eII ~ .-:;;Jro .err. • 

n1~A~L~f)n'lJ'U'YI~rJflaJ (Secondary screemng) 
• III 

(generation) 1via'lrJ~'UITYiijA11aJ La'{irJ~LL~::ijA11 aJa'laJ1~(l'l'Uf11~CJ~~f11'U1il'rJ~a'~ni1a'lrJ~'U5. " , 
A-38 mi 3 mrJ~'U~~f) U9-15, U10-26 LL~:: U10-27 ~~maJ1~()CJ~~f11'U1il'rJfuJ1vi 26,

" 

, 
~lvlU (vl~m~l~Yi 3) 
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.. 
~1~1..:j'Yl 

· 1 f11AY1T'iil'Wl'WtJu..:jL~u~'ffi~ffi~'H~-;,nf1\llrJvi'''JfJLL'Na~~~11l1m~~ (UV) 

~~rJ~Llm 
.... 

m~LVfl'll..:j ~lL\l~mh'Wl'W1A1ni1tJtNL~un~fl~ffi~ 1.1 "dL fl~L'lfWtJfl..:j 

f11~\llmm..:j (dilution) mTIfl~ 

('Wln) vifl 0.1 ij~~~~~ 
I 

~fl 1.0 ij~~~~~ 

undilute > 300 ND ND 

0 10-2 > 300 ND ND 

10-4 44 4.4x106 100 

undilute > 300 ND ND 

1 10-2 56 5.6x104 1.27 

10-4 6 6.0x105 32.00 

undilute 173 1.7x103 0.04 

2 10-2 2 2.0x103 0.05 

10-4 2 3.0x105 7.00 

undilute 33 3.3x102 0.008 

4 10-2 0 0 0 

10-4 0 0 0 

undilute 9 9.0x10 0.002 

8 10-2 0 0 

10-4 1 LOx 104 0.230 

undilute 20 -2.0x102 0.005 

16 10-2 0 0 0 

10-4 0 0 0 

undilute 23 2.3x192 0.005 

32 10-2 0 4.0x102 0.009 

10-4 0 0 0 

undilute 25 2.5x102 0.006 

64 10 4 4.0x102 0 .009 

10 0 0 0 

ND = 'Hl~lhitvi' 
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. 
till';il..:J'Yi 2 LmL!1JL'YiL!1Jm';i~~tilm'lniJL!;zrul~l:rr~mJl~ Clear zone 'H~'1vlflm';iQlmL~..:J 

tI'Ul~tltl'l Clear zone ('lO.1) 
~.- .- .- .~~ 

~lL!Yl'U~ ~1L!Yl'U5flalL! ~1L!Yl'U5 f11l~LLtilfltill..:J f11l~LLtilfll1il'1ifL-W~~'U 
A-38 ('lOJ) (%) 

U7-2 3.50 3.15 0.35 11.11 

U8-1 2.00 1.85 0.15 8.11 

U8-10 2.10 1.85 0.25 13.51 

U9-15 2.55 2.40 0.15 6.25 

UI0-16 2.15 1.95 0.20 10.25 

UI0-22 1.80 1.65 0.15 9.09 

UI0-26 1.90 1.65 0.25 15.15 

UI0-27 2.00 1.65 0.35 21.12 
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~11'n~Yi 3 LmfJ1JLYifJ1Jf11"jCJ~~f11'Wl,rfJWLL~::,"nl).JLrfiifJ"j (stability) t1tl'lrflfJW'W~f1~lfJ 

'H~~~lf1f11"jUlfJLL'N UV A~~ 1 LyJtlltfl.'Wf11"jA~L~tlf1i'W'Y1~fJiliJ. " 

• .J 
~l1Lmm 

(ug/ml) 

(em.) (ug/ml) (em.) (ug/ml) (em.) (ug/ml) 

A-38 2.40 15.0 2.35 14.0 2.00 15.0 15.0 

U7-2 2.40 15.0 2.20 8.0 - -

U8-1 2.20 7.5 - - - -

U8-10 2.45 18.0 2.30 12.0 1.80 6.0 6.0 

U9-15 2.55 23.0 2.60 27.0 2.15 28.0 26.0 

UI0-16 2.30 10.0 - - - -

UlO-22 2.35 12.0 2.20 8.0 - -

UlO-26 2.70 33.0 2.65 30.0 2.10 24.0 29.0 

UlO-27 2.75 43.0 2.70 38.0 2.20 35.0 39.0 

• ~ OJ ~ t. .d • ..1 
'H).JlfJL'H(;J u"j).Jlruf11'Wl).JfJ'lfUtltl'lA"j~Yl 1, 2, 3 A1'W1'W~1f1f1"jlY'1).Jl~"j~1'Wtltl~ STD-U 1, 

STD-U2 LL~:: STD-U3 ~l).J~fnW~ 6, 7 LL~:: 8 m).J~l~1J (illACJ'W1f1) 
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.... 11 d or, dnTIQlmm..rmWl'l1 1 m('l(;,)fI~~'YI 2 

~lnm~tll"lf.1vrlJci'n('llf.1 U9-15, U 1 0-26 bL('l~ U 1 0-27 ~lyjlnl~n('llf.1vrlJci'~fl~1f.1 

LL('l~ UU2 -1 0 "1~1~(l'1iU~L1ru clear zone "~nil"lf.1vrlJci'~~~'\.J U9-15 LL('l~"lf.1vrlJci'nmf.l
'U' • 

UU4-30 LL('l~ UU4-36 n"l~l~(l'1iU~L1ru clear zone "~nil"lf.1vrlJci' UI0-27 LtilJfllJ 
'U • 

ri1lJ"lf.1vrlJ~5lJ 1 .yi1~~1~ln"lf.1vrlJ~ UI0-26 la,ithlnlJ'1i clear zone .yi~~nil «(;,)1~1~.yi 4) 

• ~ 'U
LL('l~L~flyjl 4 ''If.1vrlJITVi~~L~fln1~~lnilJtl;)~flij1thhm~~''flUfl11~''1~1~(l'1lJm~,,1'l~ 

nllJll7f.1~lJ L~fl~~L~fln~lJ'YI~f.Iflij 'Vfrfl~.J'~'YI~"flUfl11~mfif.l~1tl~lJfi~~lJ.yi 3 WUil "l[JvrlJci'
" v "" 

UU2-5 LL('l~ UU4-36 .yiU~"l~l~(lfl~flru"~UllL~~ LL('l~~~(;')nllJll7[J~lJ1~ 52 LL('l~ 46 1~• 

http:1tl~lJfi~~lJ.yi
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Vll"il'1~ 4 	 LmLlUL.yh:lum"i&J~VlmtJlijiJwIvU:rrVl~tJ1V1 clear zone 'YI~'1~lnm"iQlmL'N 

UV Af'l~ 2 L~tll'lfltJm"iAVlLaeln£tJ1J~~flij 
... " 

~tJ1V1~m clear zone ('lf~. ) 
.... '" 

~lL1'WtJu• 
.... '" 

~lL1'WtJumnLl• 
.... '" 

~lL1'WtJu• 
A-38 

, 
All~LLG1nVll'1 

('lf~. ) 

All~LLG1nml'1.yjL~~~tJ 
(%) 

U9-15 3.05 3.00 0 .05 1.67 

UU2-5 3.40 3.00 0.40 13.33 

UU2-10 3.40 3.00 0.40 13.33 

UI0-27 2.55 2.15 0.40 18.60 

UU4-30 2.65 2.15 0.50 23.26 

UU4-36 2.65 2.15 0.50 23.26 

'YI~lm'YIG1 	 ~lL1~tJci'mnLl UV2-5,UU2-10 lvi~nnl"imnm:ruci' U9-15 

~lL1~tJci'mnLl UU4-30, UU4-36 lvi~lnm"imnLl~\Jci' UI0-27 

~lL1~tJ~ U 1 0-26 'YI~'1~lnnl"iQlmm'll,jtl"iln!l~lL1~tJ~mnLlffi~ Clear zone 
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, .J 
ffiLiHlfJ 

(ug/ml) 

(em.) (ug/ml) (em.) (ug/ml) (ug/ml) 

A-38 1.90 20.0 1.90 18.0 1.95 19.0 19.0 

U9-15 1.90 20.0 2.00 19.0 2.10 28.0 22.0 

UU2-5 2.10 33.0 2.35 60.0 2.45 62.0 52.0 

U2-10 1.80 17.0 2.00 19.0 2.20 35.0 23.0 

U10-27 2.05 30.0 2.25 40.0 2.20 35.0 35.0 

UU4-30 1.95 23.0 2.00 19.0 2.20 35.0 25.0 

UU4-36 2.25 50.0 2.30 19.0 2.20 35.0 25.0 

.01 
LL~:; STD-UU2 LL~:; STD-UU3 ~l:lJ'illlll'VfYl 9, 10 LL~:; 11 ~l:lJ~l~U 

" 
(lllfl~'U1f1) 



2.3 

(N-methyl-N'nitro'N -nitrosoguanidine) 

l~f)'\.hmJe:)'fLLm'U~f)I:.I2If)~ S. kanamyceticus A-38 ~liml11"';lii~fll~fl~1I:.lvr'U5&ill:.l~1~• 

NTG ~lltlM~lruYlll~lyj~yj'U (lin~15fll~'Yl~~f)~~ 6.2) ulyjf)~~~l&i (i~lill~l~~ 6) ~llYiI:.l'U 
" 

d .. d " 11 d d dmaleic buffer 'Yl pH 9.0 ~::I:J::llm 45 'Ul'Yl 'Yl'qru'YIfJij'YIf)~ ~::l 'U~flll::'Yll'YI~l::~~'Yl,!~'Yl~:: 

ullt11~'Ufll~~~f)~~'U~1t1 

, 
lill~l~~ 6 lmI:.lUl~I:.IU~l'Ul'Ul~f)~~f)~ffilil'YI~~~lflt1fliflul&ill:.lm~ NTG ~1flaJ1ruYlll~ 

" 
lyj~'lfuli11~ 1 l'U~l~~::~ll:.l 0.05 M Tris-maleic buffer pH 9.0 

. .. """" NTG ~l'Ul'Ul?jf)'Yl~a~?jllil (cell/ml) ltlf){l%ulii' 
.r,d .r,d .r,d .r,d

(M.) Yl~~'Yl 1 Yl~~'Yl 2 Yl~~'Yl 1 Yl~~'Yl 2 

0 8.36x108 5.15x107 100 100 

0.00001 6.12x108 5.00x107 73.26 97.09 

0.00005 4.52x108 2.33x107 54.07 45.24 

0.0001 4.01x108 2.04x107 48.00 39.61 

0.0005 3.59x108 1.85x107 43.04 35.92 

0.001 2.45x108 5.30x106 29.41 10.29 

0.005 3.60x107 1.00x106 4.31 1.94.. 
0.01 4.93x106 2.20x103 0.59 0.00 

http:lmI:.lUl~I:.IU~l'Ul'Ul~f)~~f)~ffilil'YI~~~lflt1fliflul&ill:.lm
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QJ 0 '" t!:j d 
fl1d2fn'Ul~lU~ld NTG fld~'Y1 1 

tildfi'~L~E)n~'Utl~:JJ1JiJ 
do QJ" 0 QJ". '" 0"QJ

L:JJE)'Ul~lU'W'Ull UU2-5 m~~ UU4-36 :JJl'Y11fl1dn(;llU'W'Ull~E)~lf.lnld2fn'Ul~lf.l~ld 

• QJ" d 
LL(;l~ UU4-36 E)f.I1~(;l~ 38 ~lf.1'W'Ull (L'WE)• 

~ " d
~l'l'U UU4-36 (l'lldl~'Y1 7) 

mdl~~ 7 Lmf.lULYimJfl1dc.J~l'lfl1'Ul:JJf.lIDJl~ul~ clear zone VI~~'llnfl1di'mh~lf.l~ld 

NTG fI.f~~ 1 L.yJE)12ft'Ufl1dfi'~L~E)n.ff'Utl~:JJ.fliJ... " 

!.I'Ul~!.IE)~ clear zone (2f:JJ.) 

flll:JJLLl'lnvh~ ('lJ":JJ.) 
.. 

flll:JJLLl'lnvh~YiL~:JJ (%) 

UUNI 

UUN21 

UUN25 

2.75 

2.55 

3.00 

2.53 

2.53 

2.53 

0.22 

0.02 

0.47 

8.70 

0.80 

18.58 

~lU~'U5• U4-36 

UUN15 

UUN24 

3.00 

2.95 

2 .75 

2.75 

0.25 

0.20 

9.09 

7.27 



.. 


a:; .r:lIo a:; .:::t cv ~ d ~ cv ~.r:lIo II I 

tI'W'YlVlfJiUJ 'W':itl:lJ'Yl'l'YlVl~tlUAll:lJU'ITlfJ':itlrN~lfJ'W'W5 (Vll':il'l'Yl 8) 'WUll :lJ~lfJ'W'W5fl~lfJ UUN 15. " . . 
LV.fJ'l~lfJvr'W5L~mL'YhJ'W .yf~l:lJl':i(l~~Vlfll'WlarfJfuJ1~~'ltl'l 130 1:lJtA':iflf:lJvitlij~~~VI':i ~'l~VlLiifJU. ~ 

... .. 
tllElWlJiJ, 'lllJ1G'l 

(em.) (ug/mJ) (em.) (ug/ml) 

K,d 
A~l1 3 

'lllJ1G'l 

(em.) (ug/ml) 

, d 
A1Lmm 

(ug/ml) 

UU2-5 2.50 45.0 2.35 40.0 2.00 30.0 38.0 

UUNI 2.30 28.0 2.10 25.0 1.85 20.0 24.0 

UUN21 2.30 28.0 2.30 35.0 2.05 35.0 33.0 

UUN25 2.55 50.0 2.35 40.0 2.10 40.0 43 .0 

UU4-36 2.45 40.0 2.00 20.0 1.90 25.0 28.0 

UUN15 2.90 130.0 3.00 160.0 2.50 100.0 130.0 

UUN24 2.25 50.0 2.10 25.0 2.10 40.0 38.0 

UUN1, STD-UUN2 LL~:; STD-UUN3 Vll:lJdlJ.fll'W~ 13, 14 LL~:; 15 
~ 
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cvov K,d 
nl~~n'\.Jl~lfJ~l~ NTG f1~~'Yl 2 

L~mil UUN 15 ltl'Yilnl~n~lfJw'\.J5~lfJ NTG 'Yilm~'Yl~mWlh 3 f1f~ 1~"'lfJW'\.J5 

W'\.J5n~lfJ Atl UUNN1, UUNN14, UUNN22 LL~:: UUNN28 ~l:J.Jl~fl't'\1 clear zone 
• 

.,,\

l~n-rl~niltltl~ UUN 15 (~1~1~'Yl 9) 


L~mjl~lfJw'\.J5l'f~ 5 ~~mhlyjl~~'\.J ltlL~fJ~'t'\.Jml11~Llml KPM

• 

'Yl~wljjvitlltl wfmJl'f~'Yl~~tlUfll1:J.JL~(1fJ~~tl~~lfJW'\.Ju1tl~'\.J(1~ generations .yj 3 WUil"'lfJW'\.J5 
'I " 'I 'i 

UUNN 1 ~l:J.Jl~flCJ~~nl'\.Jl~fJ~'\.J1~~~()~ 147 1:J.Jlf1~nf:J.J/jj~~~~~ (~1~1~.yj 10) ~~A~LYifJU .. 
L'Yilnu 11 L'Yil~tl~m:J.Jlru.yjCJ~~~ln~lfJW'\.J5~~'\.J A-38• 

~1~1~.yj 9 LmfJULYifJUm~CJ~~m'\.Jl~fJfuJ1~fJ1~ clear zone l1~~~lnm~imjl~lfJ~l~ 

NTG f1f~.yj 2 L~tl'ttfl'\.Jm~A~L~tln~'\.Jtl~:J.Jfljj... v 

~'Ul~~tl~ clear zone ('ll':J.J.) 

~lfJW'\.J~ UUN 15 f111:J.JLL~nvil~ ('ll':J.J.) 
, . 

f111:J.JLL~nm~YiLYi:J.J (%) 

UUNN1 

UUNN14 

UUNN22 

UUNN25 

UUNN28 

2.70 

2.65 

2.80 

2.75 

2.70 

2.60 

2.60 

2.60 

2.60 

2.60 

0.10 

0.05 

0.20 

0.15 

0.10 

3.85 

1.92 

1.69 

5.77 

3.85 

http:WUil"'lfJW'\.J5
http:1~"'lfJW'\.J5
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tFhntu 
, ..I 
~lLQ~El 

clear zone mlJl~El~lJ 

(em.) (ug/ml) 

clear zone mlJl~El~lJ 

(em.) (ug/ml) 

clear zone 

(em.) 

mlJl~ElfuJ 

(ug/ml) 

(ug/ml) 

UUN15 2.55 160.0 2.45 130.0 2.45 100.0 130.0 

DUNN 1 2.60 180.0 2.50 160.0 2.45 100.0 147.0 

UUNN14 2.45 120.0 2.40 100.0 2.40 85.0 102.0 

UUNN22 2.45 120.0 2.45 130.0 2.30 60.0 103.0 

UUNN25 2.55 160.0 2.45 130.0 2.50 120.0 137.0 

UUNN28 2.55 160.0 2.40 100.0 2.45 100.0 120.0 

'YI~lm'YI~ 	 'lfhnrum'UlarLlfu.JY.ltl'l~{''l~ 1, 2, Ll~::: 3 Al'U1'U'"illf1f1~1'Vhn{il~!1'UY.lm STD

UUNN1, STD-UUNN2 Ll~::: STD-UUNN3 {ill~~UllTV~~ 16, 17 Lb~::: 18 
'U 

http:Al'U1'U'"illf1f1~1'Vhn{il~!1'UY.lm
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<II . 

m')lLA,)l::l1rntFhnrum'Ul3JfJfu.Jl~fJlmu[){yJ[){~l'Uozf~Al~lA,)~ll~n,)lYJ (High performance 

liquid chromatography, HPLC) 

Iillnm,)'YIlm~lrunl'Ul3JfJ~'U~~~~1~fJmfJ-w'U5vt~~'U A-38 LLrI::i;llfJ-W'U5mnfJ UUNN 1 

~'".lfJ15 HPLC (~1~15nl,)'Y1~rI[)~~ 5.2.1) tillA,)~ll~LLn,)~'lJ[)~i;llfJ-w'Utfvl~n~T.lJ'~ 2 (~U~ 
. 

19, 20) LU~fJULYifJUnUlA,)~11~LLn,)~'lJ[)~mL(;J'U~1{(;Jnl'U13JfJ~'U A IillnU~H'Y1 Sigma Yiij 

m~lru 1500, 500 LLrI:: 0 1~lA,)LLn')~vi[)ijrl~~(;J') vl~,)U~ 21, 22 LLrI:: 23 (;Jl~~lvlU YlU 
" 

111A,)~11(;JLLn,)~'lJ[)~LLi;l(;J'U~1{~nl'U13JfJfu.Jm~lru 1500 1~lA')n')~vi[)ijrl~rI(;J') ij peak L~'Ui~ 

U,)lnt] ru L1r11 5.26 'Ulii iJ area L'Yi1nu 209,089 unit ~1'Ulf1,)~11(;JLLn,)~'lJ[)~m'U13JfJ~'U 

m~lru 500 l~lA,)LLn')~vi[)ijrl~~(;J') nlil::1.r1 peak U,)lnt]~L1r11 5.31 'U1Yi ij area L'Yi1nu 

74,696 unit 1.'U'lJru::~lf1,)~ll(;JLLn,)~'lJ[)~nl'Ul3JfJ~'Um~lru 0 1~lf1,)LLn')~vi[)ijrl~~(;J') hW 

peak U'11nt]1.r1Ll1'U ru L1mvl~n~11~lil~~'U Ltf'UL&imn'Unulf1,)~ll(;JLLn,)~'lJ[)~i;llfJ-W'Utf A - 38 

hiu,)lnt] peak 1.r1Ll1'U1.'UL1m1.n~L~fJ~n'UJ''U rh'Ulf1,)~ll(;JLLn,)~'lJ[)~i;llfJ-w'UtfnmfJ UUNN 1 ~ 

L1r11 5 .27 'Ulii Iil::ij shoulder 1.r1Ll1'Ul~fJiJ area U,)::~lru 1,697 unit 

o QJ .-" ~ '" ~ 
'Y11m')nrllfJYl'Uq~1fJLLi;l~ UV 2 fI,)~ (2 ')[)u) LLrI::~1fJi;l1,) NTG 2 fI')~ (2 ')[)u) m~l')() 

Yi'~Lfl[)n1~i;llfJ-w'U5nrllfJ UUNN 1 ~~~~(;Jm'Ul3JfJ~'U1~ 147 1~lf1')nf~vi[)ijrl~~(;J') i;l~nlli;llfJ. " 

-W'U5vt~~'U 11 L'Yh UUNN 1 Yil~;j'Iil::ij~m~ru::lf11r1ijLL(;Jnvil~lillnlf11r1ij'lJ[)~ A - 38 l~mh~• 
d..- d.J' ,,-.d " 

L'YI'U!\'(;J L~mrlfJ~u'Um'YI1') MS (fllA~'U1n) (;J~W'Y1 24, 25, 26 LLrI:: 27 n~11~[) mfJ-w'U5
" . 

UUNN 1 lAlr1ijiJ~Jl(;Jlrl[)~L'YIfl[)~ 'lJ'Ul~L~'Ue,hA'Ufi'nrll~u,)::~lru 0.3 -0.4 L'll''U&lL~(;J') 'lJ[)U
" 

lf11r1ijA[)'Uil~L~fJULLvi~1'Y1UlhiL~fJU ~'U(;J')~nrll~LLrI::lAlriijijLL'U11t!~~Iil:; spread &l~vi[)n'UL~'U 

1.fJ~'lJ11 ~m~ru::UfJ~lfJ 13J1'I'U1LL'l1'U L~'U1.fJLlil~qJLLYl~rI~U'U~1'Y1t!lm'YI1,)l~t![)fJ ~1'Ui;llfJ-W'U5 A• • 

i~ CJ1'Y1t!113JL~fJU ~n1:tru::'YIfrmtJmt'U Li'U1.fJ~'lJ11~'Un'Umh~'YI'U1LLU'U 1~fJL\lYll::CJ1'Y1t!1'lJ[)~lf11r1ij 

~'UyJ~'lJ11LLrI::Ltfu1.fJLlil~tU LLYl~rI~U'UCJ1'Y1t!lm'YI1,)L~fJ~L~ ~n1:tru:;LffiJ1.fJLLrI::i;lU[){'lJ[)~i;llfJ-W'U5 A - 38
" . 

http:nlil::1.r1
http:lA,)~ll~LLn,)~'lJ[)~i;llfJ-w'Utfvl~n~T.lJ
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1 13Jlfl1L3JQ11 LL~::iJnl1,r~1,mUe)'f~thnmri''U'lfJ ~miru::n~3J1 ril'U2IeH UUNN1 ~nmu::Lri''U'lfJ 

LLa::nUfli Q1LL~113JAflfJ'l~f1113JLLQ1nvh~ti''U3Jln "illn A - 38 21ru::iftil~~1m.mQ1"illnn~fl~"il~yj'mr.. .. , 

w~ 24 ~nmu::lfll~ii'lJfl~ s. kanamyceticus A-38
.. 
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-ru~ 26 ~flHtU::;lYll~;:M)r.nYJiN S. kanamyceticus A-38 fil~~YJi'.Jll'J O.67xlO 
" 



• • 
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OJlnnl'll'h S . kanamyceticus A-38 ~-:J&..I~Vlnl'Ul~fJ~'U1vi 13 ug/ml :lJll'hm'lntllfJ 

-w'U5vi"wmN UV ~fll1:lJmlf1~'U 254 'U1L'UL:lJVl'l LU'U'l::fJ::Lltll 4 'U1Yi I"1VlL~tlntflfJ-w'U5ntllfJ 

LL~lntllfJ-W'U5BnvilmLtf-:J UV fllfJLvitffll1::L&imn'U I"1VlL~tlntflfJ-w'U5nmfJ ntllfJ-w'U5~tlvilfJ NTG 

~m:lJlrufll1:lJL2i:lJ2i'U 0.02 M. L'U 0.005 M. Tris-maleic buffer pH 9.0 'l::fJ:~Lltll 45 

'U1Yi ~tlrul1fli:h1tl-:J I"1VlL~tlntflfJ-w'U5ntllfJ LLtl::ntllfJ-w'U5~tl~lfJ NTG Bnflf-:JLvitffll1::L&imn'U , v , , 

&..Itl~tfVl1vitflfJ-w'U5nmfJ UUNN 1 ~~l:lJl'lfl&..l~Vlm'Ul~fJ~'U1vi 147 ug/ml tf-:Jnil~tl-:JtflfJ-W'U5 , , v , 

15~&i~tfVlL 'Unl'l'YlVltltl-:Jflf-:Jif nl'lVl'l10JtftlU111m:lJlrunl'U1~fJ~'ULVlfJ15 agar diffusion method 
• 

OJ::Lum~Ll1&..1tl1vimh-:J'lfVlLOJ'U flf'UL~ml11tJVl'l10J111LVlfJ15 HPLC LYifJUnU standard nl'Ul~fJ~'U 

m:lJlru 0, 500 Utl:: 1500 ug/ml 'WUil nl'lVl'l10J111m:lJlrunl'U1~fJ~'U~tl-:JtflfJ-W'U5 A-38• 
"" . 1 'I " d .r, .3 :-1 • ~ d ~ L .., ".3"

OJ::1~il peak l1'ltl shOl~lder u'llnl] Lm 11'U 'Yl-:J'ULu'UL'W'll::u'l:lJlru'Yl&..ltlVl VlfJtflfJ'W'Uq'U'UtlfJ:lJln 

~l'U~tl-:JtflfJ-W'Uq UUNN 1 OJ::il shoulder tJ'lln!]Ll1L~'U~L1tll 5.27 'U1Yi Utl:: area ~1virl'1 

LYifJunu area tltl-:J standard 1~tfl:lJl'lfl~0J::1"i1'U1'ULmfJULYifJUmrU:lJ1 mhlAtlt)ll"il'Ul'UOJlnm'l 

lLfI'll::l1vilfJ HPLC m:lJlrunl'Ul~fJ~'U0J::1Vl'''hi(i-:J 147 ug/ml yf-:Jiftl1OJLU'UL'W'll~l mlmh-:J 

nl'Ul~fJ~'U~tl-:J UUNN 1 ~t.h1mLfI'll::l1tf'U LU'U crude broth ~1viOJlnnl'riJ'ULLfJmtl1L~'ULfJtltln 

1tJLl'htf'U rJ-:J1~1vi&,h'Ui'UVltl'Unl'll'hLl1U~tf'Yl5'LtlfJ~-:JLU'U1tJ1viililtfl'l~'U '1 tJ'UL;jtl'Umj~l'hLl1YlVl. " 

.ell'll" ,,¥
UUNN 1 :lJfll1:lJL~:lJ~'U~'U 50 

L'yi1vilfJnl'll'h lyophilize LL~lnVll:lJ peak ~1vinrJ-:JiJ area UtlfJ:lJln m-:Jtf'U ~-:Jfll'l~OJ::l'hL11 

tfl'lmltlfll-:J~OJ::1mLfI'l1::l1iJfll1:lJU~tf'Yl5'~'UU1-:J~1'UL~mitl'ULL~1 ~-:J~tlml11tJ5VlLil HPLC ~ru::if• 

25, 26 Utl:: 27 flf'U'yh slide culture Vl~m~ru::~tl-:JLrl''ULmLtl::'ltJtl{LL~lmn~OJ::L~'Ufl11:lJLLVln
" 

~1-:J1vi ~-:JJ'U&..I·'~h)fJ~-:Jril~-:Jvll LU'Unl'lLtJ~fJULYifJULVlfJtllY1fJn~tl-:JOJtl'Yi'fnJB LtlflVl'ltl'U ~-:JOJ::1vi&..Itl
" . 
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~lwff)~nU~lf1~l'UQUuiflvt ,n'U1-;ijfl Af~iflvt~lL1'il~•~1~1t1vt1f1~~1~ LL~'UGilLiJ'U~1'U1-;ijfI m~lA~~ 

fll~~ Lrf'Uf)l1vf~ LLvlLL~fl'Yh~fl~l~f)t1rf~~Al1 ~lf1t1~~fll~1.'U~~W;h~fll~'Yh1-;ijfl L'If'U 1vNh~~un'ULU'U• 

~~1 Yh1.~v1f)~~lfll~~~~f)~~~v1'U1.l1~f)~l1~lf1 1 A~~ 

mh~1~n~ ~1'U1-;ijflii'il~LU'U~1f1~1'UAf~LL~fl1.'UtI~::L~~tlf)~fl1~lfll~fl~1f1W'U5• Streptomyces 

kanamyceticus L~tlL~~~"'~~~fl1'Ul,rfl~'U if)~~~1~1~Lwm LLvl'il::t111t11.'l1i.'Ufll~~~~fl1'Ul,rfl~'U... 

1.'U~::~utlfl1mh'UiJ~m~l~mhlt11.'l1l'Ufl1~fl~1f1W'U5 streptomycetes rflf1w'U5~'Uvltllt11vtBflv11f1 

.. 



.3.3 

~lnA1l3JrilAqjtJtl~nl'UlarfJ~'U "'l1lJiiti1'U::~'lfi'Uf1l';ifnHlhA~~L~mf~'1'UA'ULL~::ivr)j'jf1l';i 

«~Ul L~l3Jl~ln vh~1.h::L'Y1~1J~::LiJ'U~l'U1'U3Jln LL~:: LL'U1t,r3JtJtl~f1l';i'l.gm~iJ ~ifil",~2f'UL~mJ ~mf~... 

• 

... 
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fllfl~'U1fl fl. 

1. llfILtl(;l tlfiTi' (YS agar) ~l'YI-rULnu-rmfl Streptomyces kanamyceticus (Johdo 

et al., 	 1991) 

LLi1~ (Starch) 10.0 

(;lTmn~~lfifjm;l (Yeast extract) 3.0 

'" i'UCJ~ (Agar) 	 15.0 fi'ill• 

~cv" 	 cvd"•
2. Lmn'U tlfil~ (Ml agar) (;ll'YI~ULnU~fiHl Streptomyces aureus ATCC 6538P 

(Code of Regurations 21, 1987) 

'" LLUAt~LthJ[~'U (Bacto-peptone) 6.0 n'ill 

'" LA&! (Casein) 4.0 fi'ill 

'" "".- '" (;ll~(;lfi~~lmm~ (Yeast extract) 	 3.0 fi'ill 

<V J '" m~(;lfi~~lm'Utl (Beef extract) 1.5 fi'ill 

'"L~fi'lfl~~(;l (Dextrose) 1.0 fi'ill 

'"i'UCJ~ (Agar) 	 15.0 fi'ill• 

• Q.I .c::. " ..
3. ~yblLl ijL~mJ (GPY medium) (;ll'YI~UL'WlJ~l'Ul'UL'lf~~'lltl~ s. kanamyceticus 

(Umezawa et al., 	 1977) 

fi~tA(;l (Glucose) 10.0 fi'ill '" 
'U 

<V 

LLUAt~LthJ[~'U (Bacto-peptone) 4 .0 fi'ill 

'" "". m~(;lfi~~lfiLl(;l~ (Yeast extract) 	 '"4.0 fi'ill 

1~ttlLL(ilm~LllJ1nt~~L~'UyJtlmyJ(il (K HPO4) 4.0 fi'ill '" 
2

ttlLL(ilm~LllJ1~1nt~~L~'UyJtlmyJ(il (KH PO4) '"2.0 fi'ill2
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:lJ1Gl~~1'U 

o QJ' J ,3 
4. LA~La:lJm flnl'f (KPMA agar) ~l'H~1JL~rI.:jL!ffl S. kanamyceticus 

nl'Ul:!TrI~'U (Umezawa et aI., 1977) 

:lJ1Gl~~1'U 

5. 

..... ~ 
nl'Ul:lJrI'lI''U 

:lJ1Gl~~1'U 

6. 

m~lA~ 	(Glucose)
v 

..... .. 	 '" 
~l~~n~vlfm~Gl (Yeast extract) 

LL:lJnih;rI:lJ'lfmvJGl (Mg2S04.7H20) 

iWN (Agar)• 

1.0 

2.0 
.....

2.5 	 n-ru 

..... 
15.0 	 n-ru 

LA~La:lJU ih&1r1:lJ (KPMB medium) ril'H-r1JL~rI.:jL~fl 

(Umezawa et aI., 1960) 

mj.:j (Starch) 

51L'H~fl~~ch'Unl~UflmL~1vi1ma'U1'l1'aJ (Soytone) 

1thLGlm~rI:lJA~fl1~~ (KCI) 

LL:lJni1L;rI:lJ'lf~LvJGl (Mg2SO4.7H20) 

1~ItJLLGlm;rI:lJ1e:Jl~~Lv'UvJflmvJGl (KH2P04) 

l'l1'L&1r1:lJA~fl1~~ (NaCl) 


LL1JAIGlLthJ[Gl'U (Bacto-peptone) 
.. '" LLAm'll'rI:lJI"n'ruflL'UGl (CaC03) 

S. kanamyceticus L~mJ~~ 

.....
20.0 	 n-ru 


..... 

12.0 	 n-ru 


.....

0.5 	 n-ru 


.....

0.5 	 n-ru 


..... 

1.0 n-ru 

.....
3.0 	 n-ru 


.....

3.0 	 n-ru 


..... 

5.0 n-ru 

La:lJ1vJl flnl'f (M5 agar) ril'Hfu'YIGl~fl1Jm:lJlrunl'Ul:!TrI~'U (Code of Regurations 

21, 1987) 

..... 
6.0 n-ru 

..... ... '" ..... 
~l~~nGlvln rI~Gl ( Yeast extract) 	 3.0 n-ru 
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'" 	 J
(;fl'HmV1~1mUEl (Beef extract) 1.5 

l'UI:N (Agar) 15.0 • 

A11aJ~'UaJ1V1~~1'U 
o cv 	 J J

7. LBaJLEl(;f Elm{ (MS agar) (;f1'Y1TI.JLc:lV~L2fEl S. kanamyceticus 
.:, ... '" mL'YIc:lEl~UV1 	 20 f)~ 

'" J1V11c:1 	 ~-LLaJ'Uih'1Elc:l 20 f)~ 

8. 	0.05 M. Tris-maleic buffer pH 9.0 

Tris 0.61 f)-ru 

Maleic acid 0.58 n~ 

1: ' 
c:I::c:l1vL'U'U1f)a'U 90 iJc:li'i~VI~ tlfu pH LiJ'U 9.0 ~1V 1 M. NaOH LLi1Ufu 

1flaJ1V1~LtJ'U 100 iJc:li'ii'iVl~ ~1VJ1f)~'U 
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% Survival 
100~---------------------------------------

80 

60 

40 

20 

0~--~~----------------~-----------------------4 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 

Time (minutes) 

STO-U1 
Kanamycin sulfate (ug/ml) 

1,000 

100 

-' 

10 
L 

./ 

V 
Y' 

.... v 

1 

./
L 

V . 
V 

/ • 

V 
/ 

/ 

V. 

1 1.11.21.31.41.51.61.71.81.9 2 2.12.22.32.42.52.62.72.62.9 3 3.13.2;3.33.4 3.5 3.6 3.7 

Clear zone (em) 

w~ 6 n·nvJ:lJlti1'lvl'U'YIltfhnrufl1'\.nartlm.t'YIcr~li)lnm'lQlmm~ UV LL~::tiITI"~elUfl11:JJ 
v ~ 

a ~ ~ 
LR(1t1'lA'l~'Yl 1 (STD - U 1 ) 
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STO-U2
Kanamycin sulfate (ug/ml) 

1,000 
f-- I- 

V 
[70 

/ 

V
/100 

/ 

l/ "" 
V 

l/
10 I-

V 
V 

V ., 

1 
1 1.1 1.21.31 .04 1.61.6 1.71.6 1.9 2 2.12.22.32.42.52.62.72.62.9 C 3.13.23.33.43.53.6 

Clear zone (cm) 

w~ 7 n11yJ~lVl1~l\J\11U'rnlrum'\.n~t:JfuJ\1i-:j~nm1Ulmm-:j uv LL~::VlTIv~uUfl11~.. 
'" r,.,I

mflt:J1f1~'Y1 2 (STD-U2) 

STO-U3 
Kanamycin sulfate (ug/ml) 

1,000 

100 

10 

1 
1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 

Clear zone (cm) 


-ru~ 8 n11yJ~lVl1\il\J\11tfi),Jlrum\Jl~flfuJl1rr~vlflm1ulmm~ uv LL~::Vl11v~uUfl11),J
.. .. 

f-- / 

V 
/ 

/ 

/
V

·V 
/ 
V 

/ 
V • 

V 
V 

http:1.21.31.04
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STD-UU1 
Kanamycin sulfate (ug/ml) 

1,000 

100 

10 

1 

y V. 
L 

~ 

V 

L 
.A 

Y 
V 

/' 

V 

1 1.1 1.2 1.3 1.4 U5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 

Clear zone (cm) 

w~ 9 n1lYhJl~~l'lJ'Hltf"rnlrum'lJl2TtJ~'H~,nnm1\lltJLLi;{'l UV LLtl::(;lTI'ili;{f)UAll2J
" ... 

a r-d 
mfltJ1A1'l'Yl 1 (STD-UU 1 ) 

STD-UU2 
Kanamycin sulfate (ug/ml) 

1,000 

100 

10 

1 
1 1.1 ~ .2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2 .9 3 

Clear zone (cm) 

~~ 1 0 mlyJ2Jl(;l1!l'lJ'Hltf"rnlrum'lJl2TtJ~'H~'l'illnm1\llmm'l UV LLtl::(;l11'ili;{f)UAll2J 

.dI f, d 
mfltJ1A1'l'Yl 2 (STD-UU2) 

V 

•
/' 

V • 

/"" 

V 
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STO-UU3 
Kanamycin sulfate (ug/ml) 

1,000 

100 

10 

1 

r ~ 
L 

V • 

.-,V
V 

v 
v 

VV 

V"V 
./ 

1 1.11.21.31.41.51.81.71.81.9 2 2.1 2.22.32.42.52.62.72.82.9 3 3.1 3.2 

Clear zone (em) 

~~ 11 n'flyJ3Jl~!1'lJ111m3Jl~nl'lJ137t1Wul1a~"i)lnnTI\llfJLLa~ UV LL~~(1\~1"i)aElUfl113J 
"" ~.J 

Lafltl~fI~'Y1 3 (STD-UU3) 

% Survival 

90 

80 


70 

60 

50 

40 

30 . 

20 

10 

OL-----------------~--------~~~~--_+ 
o 0.001 0.005 0.01 0.05 0.1 0.5 1 5 

NTG concentration (xO.01 M) 
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STD-UUN1 


1,000 

100 

10 

1 

Kanamycin sulfate (ug/ml) 

/ 
v 

/' 

/' 
/' 

/, 

V 

. 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 

Clear zone (cm) 

'ill~ 13 n·nvJlJl(;l~~lU'YIltfhnrunlul2TLlIDJ'YI~-;Vlnm~im.hvnLlr{l~ NTG LL~::(;l~l-;v~au
~ ~ . 

d a:, .d 
Al1)Jm~mA~~'Yl 1 (STD-UUN 1 ) 

Kanamycin sulfate (ug/ml) 
1,000 

100 

10 

1
11.11.21.31.41.51.61.71.61.9 2 2 .12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.7 

,/ 

./'
./' 

./' 

V' 
....-v 

....-

I 

,,/ 
V 

v 
V 

~ 

~ 
vV' 

I 

L 
/' 

STD-UUN2 


Cle,ar zone (em) 

'ill~ 14 n~lyJ)Jl(;l~!lU'YIlmlJlrunlul2TLlIDJ'YIcr~-;Vlnm~imh~lL1r{l~ NTG LL~::(;l~l-;v~au 
~ 

... a:, .d 
Al1)JL~~LI~A~~'Yl 2 (STD-UUN2) 
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STD-UUN3 
Kanamycin sulfate (ug/ml) 

1,000 

100 

-""'
V 

) ../ ./'" 

10 

1 

/' 
./' 

./'" 

~ 

~ 
V \ ~ 

~ ~~ 
~ 

,.,/ r-.., 

/: 

1 1.1 1.2 1 . 31.41.~ 1.61.71.81.9 2 2.1 2.22.32.4 2.5 2.6 2.7 2.13 2.9 3 3.1 3.2 

Clear zone (cm) 

~~ 15 nJlyJaJlVl~!l'UVilmaJl(Unl'UliJflfu.JVli.:J:Vlnnl~tTmll~1f1rfTI NTG LL(l:::VlTI:VrftlU 
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START 20.1£1.14.26. 

f~"i.\. ':'
STOP 

(:-F.: 1Ft 
sr'WL # 00 
FILE II 1 
F:EPT # 433 
r!ETHOD 41 

# HAI'IE T I r'IE COt·lC r'w AREA 
8 1.52 133.1841 201:::60 
o 1. 94 12.3205 29897 
B 2.39 3.7977 9215 
I] 3. :::2 (1.69l5 1692 

TOTAL 9'1.9999 242E.E·6 

~~ 19 ~m~tru::1A~l.JllUlLLn~~Y.Jtl~ S. kanamyceticus A-38 

START 20.1~).14.57. 

1>f;:tA 
St'1F'L it 00 
F 11_ E # 1 
REF'T ~ 437 
I'1ETHO[l 41 
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1. • q~ 
":! -::'7 
. .. . '1 
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t. 12 
1. 373 

I') ~. 27 
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84570 

-ru~ 20 ~nH{U::lA~~11UlLLn~lJY.Jtl~"'ltJ~'Ucl'mntJ UUNN 1 
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START 20.10.15.13 . 
....3. O. -t-l 
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C-RIA 
SI1PL # I~IIJ 
FILE 
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t-jAI'IE T HIE 
0.44 
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5 T H R" 	 :,c 1.:.1. '. I·'. 1 a • , l • 
c . 

c3-	 0~ ·7~,
:.:::-==::-~~====================== ~I. 26 

..-sTOP 

C-F: 1 A 
91PL it (11) 

FILE it 1 
REPT It 431 
r'lETHOD 41 

II t~AI'lE T II'lE COI-lC 1'11( AREA 
o 1. 11 54.9295 753713Cl 
o 1. 46· 19. 1153 \.' 2622:::6 
o 1 . 83 . 3.2182 " \' 44157 
B-2.44 6. 13 V 84111 

(1 ~;.33 0.5428 './ 7448


1 . -::~'7o 3.76 0.8255 V J. 'JL, 

o 	 5.26_ 15.2334 \/ 209089 

TOTAL 99.9999 1372122 
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e: 2 ... 9,:.-7.J. C'.,J 

-,TOPE-.57 

C-R1A 
Sr'1PL # tW 
FILE # 1 
F.:EPT # 432 
/'IETHOD 41 

It HAI'IE T HIE 
B 1. 15 
I) 1.47 
[1 1. :37 
[1 2. '01 
[1 :5.83 

TOTAL 


START 20.10.14.19. 
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