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Abstract 

A total of 286 actinomycetes were isolated from soil samples were collected from 8 different - 
areas of Rajabhat Institute Pibulsongkram, Phitsanulok province. The determination of antibiotics 

production from the isohted actinomycete strain was carried out by paper disc diffusion method, It 

was found that 27 actinomycete isolates wen: capable of producing antibiotics against S. aureus. 

Sfreptomyces sp.R7- 17 gave the highest clear zone for 18 millimeters, and the minnimal inhibitory 

concentration was 11128 dilution unitlml. 
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a~rJijJaur (Antibiotics) 
.# 44 9 mr JGJ3u:: nu~uo".r 

J = 
o~odu i~unCiliu i&n n?ollanA'luriu9n mr ~H~R~uIE;~~~~uI~~I~u'u~~H?o~=: nom t 

~otodliiulnuo~ga~wn~~l~n~~nud~ Hio'l~5~n~i;nicI~iiun?6n~u~u 1 lfiaulflu 

~%JI~$QU ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ I ~ ~ ~ I ~ ~ O ~ ~ U ~ ~ U I I I ~ I U ~ R ~ W ~ ~ ~ ~ ~ ~ ~ O I ~ ~ ~ ~ % ~ ~ " U I ~ ~  

(I~ZU, 2540) ~9~lh0~1?~~4~ll64~~Ln51=:d (~lff4t?41"31:6 HU~O~P ~lli~%%nll 

tY~~nn~~~irn~miii~un'u% H~~P~~~II~B~~u'III~) ~l#uidfi?1u:~~u6ui~~u63~1 (~3rnt.2~30) 

A s  ads9 dz 4 i 
rnadfi~~u~n~aunru~nmul~un~~ ~u~1'Iu~~nwu (secondary rnctabolilc) 44 

~Su~1~wm11ul~6~1liiin~iu~11~upioni~10~~ ~td&iio1ariolr;lii~11~r:1ur~d01~1~1P;~u~~ 
d d2 

d~ulnqja:nh.rlud~.r late log phase 0~Olqh4 stationary phase 6~d~d?~d~ii~~fuu~li 
J 

msiaiodng6 mrd~hu~~~n~a~l1fu1~3~~~d~=:111ru'~ru 1:tvhrnr nf~wrnl 1uinqa 

1waju~rau'alui.aarRb ~u~~dauinviwk~~uri~u~u"~~?' uono~nG~ia~i~ufiu~iiun3~ - J 
vuRnu1unm~zLL~R~;01Jia*cjLLri~~itiQ07n1~ ni~inii4vuszi~u~ui~n3Bi1n1u~~uniii 

P un 4d Y d 
od~ou;iw1~au"~aql2114 7r$~uu~a~~uocgZiunruln oiu iuuu 

1. Bacteriocidal antibiotics L ~ U ~ I S W ? ~ ~ ~ ~ ~ ~ S O ~ ~ ' ~ H ' I ~ R ~ ~ ~ ~  LI FI ~ ~ ~ ~ ~ U U O ~ ~ L Y ~ ~ G CI 

ili~vi~tncl idu penieilin 
1 Y 

2. Bacteriostatic antibiotics I~U W 3ni~ukrn~t~~~1~~=:n19~~~~~~~04~~fl~~~ ibu 

I. 1 Penicillin 1n3 q~hd&~~ IUIJ~~OQV~~U 2 ii ~ ;D thimolidine ring 11~1:: 

betalactam ring fild@?~lf ?u<u~&J nucleus UO4 penicillin I?llfl% 6-aminopenicillanic acid 

I 
(6-MA) '~(Gwuo~ penicillin O~IIR~~IJ~U~~J~UO~~'~~IIII.IU(I side chain UO4 betalactam 



hhlinu'~ side chain 18~ benzyl pup ~d~~tlfi<l penicillin G. h~til4nl~d~+?ue~un~ui 

penicillin V, penicillin F L&J&J 

1.2 Caphalosporin iqm~ln5pnh4du3~und~un"~ penicillin diatiui cephalosporin ii 

dihydrothiazine ring LlnU lhiazolidine ring iUd€Il?~fi~ beta-lactam 1 kfi~ nucleus U O 4 

cephalosporin (jlunjl 7-aminacephalosporanic acid (7-ACA) ~~~(i~a~l~dfi$~uzn~ud1iI1fi 

cephalothin, cefamandole Ll% cefataxime I 

1.3 Aminoglycoside ~fl JPfifl(#U31U JI:~OU~W amino sugar Rou~oc~~~ glycosidie 

band ~~~(ilq HIS dfi~au~~untjudl~i~ri streptomycin, neomycin MI:: gentamycin 
2 

1.4 Tetracycline ~~fi~~fi~~~~u~Iu~l~ROln~7~1~0U~0n'~&3 benzene ring 4 ring 

I~IU hydronapthacene nucleus airdg'?2ur1un jud Ik16 minocycline, axyte~yeline itil:: 

1.6 Macrolides IFI~P~~~~U~~ULSUIIUU macmcyclic lactone ring lacrone L%DUD~O 

'3 u 
tiuiima nsoonnosori ii carbon atom u~nnj~ 20 kdu'lll si?oriiPmrd@mrluni@d 

16~6 erythromycin, clarithromycin LLW azitthromycin 

1.7 Polypeptide ~ I ~ ~ ~ P ~ ~ ~ ~ ~ U ~ I U ~ S Z ~ D I I ~ ~ U  amino acid L %OU~D~#~~?U peptide 
8' 

bond A~(i19m~dgPJauzluniuii~~1~6 bacitracin LIFI' polymyxin B 

1.8 Vancomycin L3~ndu~i~dfi$~urdi;'1uIa~nf n~$.~1n Gu-ln btaqadr=:uiat 

3,500 JrznouR'=u &RI~ 111):: amino acid ~~$w~Iu~R~I~~>~~~I~ILJuou 

1.9 Polyene ntjumfdg~~aueii polyene ISUO~~ILAOU horil~idu nystatin ilaz 

arnphotericin 

1.10 Rifamycin ~~fllPtfh4~U~lU l]5:fl~lI&3i?u aromatic ring I%ou~o~~u#~u aliphatic 

w ddl 

bridge ~DYWUB flQ rifampin 

1.1 1 Griseofulvin jlf~sptff ~~IULIUU spirocyclic structure 

1.12 Lincornycin Z~~~P H YI~~ Z~~ O U~ XJ amino acid ~$DU~T~U amino sugar&%OU 

ion'nrGnrdo; 



2. nis~~i1riunsr1.rd~~~~t:~iuu~~~w~~un't'1ii~i~1 (~rl~5,2530) 

lumrii1rnrd~huru114d5~'Iu'ild i1i~ui~~nnuo".r~n~lun15i1a1u 

giiun% ~Ruv%ldui.roonidu 3 w m n'o 

2.1 Broad-spectrum anlibiotics An 1111d~i~uz~11iu~In~ilnlluni~un~u 

u~nldi~mnu irnn;duniunu i$nlmdni du chloramphenicol llnU t etracyclines 

2.2 Intermediate-spectrum antibiotics ZO n1sdijS3u~~a1ui~n4mu 

~runZdunr'tlum ~di~anns~ t~uniidvfiYunu un=ndu mycobacteria I~ U streptomycin, 

gentamycin, kanamycin 1lZIZ neomycin 

2.3 Narrow-speermm antibiotics ~ Q R I ~ ~ ~ ~ ~ U ~ ~ ~ I U ~ ~ ~ ~ I ~ I U ~ ~ U ~ ~ ~ W ~ ~  

A 
~R W?~HU~ ~RUDIQ~IR M~ W~ZAIII~~~U~~'UU~~~ H?onhnu I~U penicillin G, erythromycin 

Ira: lincomycin 

d 

3. mr~mi1uunmiunoInn1'1~6nqn~ (Mechanism of Action or mode or Action) 

rnsoonqnfiurn~viia~uP~un3~~o~ai~d~~~u~ rnln~nrrulEi 2 tluu $0 

rn~d~~aurdiiwnlum~siiido1fl~tl~~J (bacteriocidal) itn-ik wnluni~~~~~~n~~~o?~~~~ 

g~~~~fi~flllJll f111lh<7Lf ~43~3~1b; (bacteriostatic) (Tonora et al.. 1992) mld$2u~lld 

nzn &nnlnml oonqn&'uotms 

d~4~u~lumrbu&mr10~~~~0i1n1u~ii~n3~a111i~0i1u~n~u s n ju 61uriun"n 
e'w 

3. i oonqnsclu~qmr aiw~dl.aaiuodo 

wG~L~~~~o~~~u~C~~UII~=:~OU~'~U rnacmm~~ecu~ar net work fkiunj] 
4 

peptidoglycan ~ P ~I ~ ~ ~ ~ ~ ~ ~ ~ uI P W ~ ~ ~ H G PI ~ ~ ~' U O ~ ~I Y ~ ~ ~ UI U ~I ~ U TR~~R~T~@?u:~wEI~EI 
ad d. 

~~~lwnn'uo.r~kunn~5t~~n1d.r~f ?q 1du penicillin liaz cephalosporin ~Z~O~~~U~ISIPR 
Y 

crosslink p1Qd peptidoglycan ~WU~UE?~ bacitracin llX vancomycin ~~~~~II~~~~I W Y Q~ 

A 94.4 d w  $ 
peptidoglycan synthetase e114~1~~1~1%0~5~tli79 peptidoglycan backbone 9109~1h~~ar1 RJUU 

idolnr4nf1.ruo.r wu'.r~ellaa'~n~iu~~u~~o~~~u~~ol" !.aaflqnr.!ounaIda"tu$qa m? 

d~5~u:lun~u&"a414iiu.riB1ellaa' host Gnuu~n I~uiarnru~ut doto~nl.ani%'uoquyui 

lriiilnr ~n~i~dds~no'~a'3~1 peptidaglycan 

3.2 ~~flq~~~li31tl plasma membrane 

rnsdij~~uzluni=ju polypeptide ~II~~~IU~UITOIU~ZGI~~~I~I'UD~ 
d 

plasma membrane I~SIU U~~~~S A~U polyrnyxins, colistin, nystatin, amphotericin B At% 



streptomycin 7h1$~~lfI~l??~lh selective permeability L ~ U ~ ~ H ? O ~I ~ ~ ~ Z A ~ ~ ~ ~ ~ ~ H ~ V O J 

mr oono1nr.an6 ~in~runuu?mr 18u osmotic barrier i&~ld 

3.3 oonqn~urnr~u~~mra'~~~~i~n'1d~~u 
2 ads 

lu~nrko~n~ur~mif~nan pmeqote LL~:: eucaryote WU~~ISIUT~U OL~~ 

~Gid~unlr fiamnz~"rd'i%~~u p v ~te ISTUT~UI~UWGA 70r 1~1~l'i~d~zn~~ti~u 
nu?uuotl~otnu?un"o 50s im:: 30s unit rnrJiO3u:ru'~ chla-phenicol o~niqv~fi 

darnlh 50s n"o~lJ&mltfflc peptide bond UOPr(lll polypeptide crythomycin oonqn&fnol 

50s U04 70s ribosome I$UI~U?~ ~RU~OJ~~U~~ISI~A translocation - movement 904 mRNA 

tetracycline h&nlll?U6UUOJ tRNA ii amio acid tk ribamme JOP~*~II~~~U~UUO~ amio 

acid I~OL~UHIUI~ polypeptide ffl~d$3~:ni~ aminoglyfcride h gentarnycin Iia:: 

streptomycin ~~dll$~dil4~04 30s YO4 70s ribosome Ldbu~Idf'iP dll#fll5dl~~<ilin~0dUUU 

mRNA ! ~ Ofl ~ ~ ~ ~ ~fl ~ ~ ~ ~ ~ ~ ~f 1 5 ~ ~ ~ ~ d' 5 ~ ~ ~ ~ 1 ~ n ~ 

s'" 
3.4 DO~~VBUU&~~~~.I~~~S~ZH' nuclei= acid 

rn~~~huzdiiwniouu~uni'i rneta~m~ism UOP nuclei= acid 1unlrtG~uo~ 

?n'un?i nuiwitau'~ ibu antiviral idaxuridine iibiG~lurnrl$q.r ~dod~~~nrf~~~w~th?~ 

~ndomsii~mn:H' DNA lm:: RNA U0l~fl<l$J~fd3i?UUUd?~ rifsmyein, nalidixic acid llnr 

hmethoprim I~u~I~~J~P?u~~~~III+~'uo~~~~ILv~~H~Iu IM~~~~I~&~~I?~Q~~~uY?Pu~IT 
-' 

~iionoonqnan~niu 
d" 

3.5 o~nqnlullt4nll rfT'34dls metabolites 
d" 

rnr ~~~ G~ U E~ D EI~~~~ OII U'~~~~ ~h ml metabolites iiilfiudini~ gZun?8 
I" d 

idu sulfonarnides, hmeloprirn t11: ironiazid i'tld@?~: daul~~ununnlnms~on~n~u'm 

u?14 ~Rumsilri4lld.rir~uu (competitive inhibition) 1~~0iiu~~l1n~4nil4in61un'u idu 
4 

sulfonarnides ijqsllT~f~nS1~n#7~fiU para - aminobenzoic acid (PABA) 44L~UYTll~L~Bill8U 
god 1 ldla'lumrtY~1n51:6 folic acid njo trimelhoprim ILRL pyrimeharnine GGRT 4ffh.l 

RX~U~~I pleridine portion 904 dihydmfolate € I O ~ ~ ~ ~ M ~ ~ R U ? I ~ ~ D U ~ ~ ~  dihydmfolate reduetase 

QriSuioulaG~ldfeu dihydrofolic acid ldifi~ tetrahydrafolic acid 



d5rlard~e~a11 Jfii3u~ 

~~~~diinirhnvni~~iiqfuau~%~~u~id~~~u=:1u~ nfi. 1929 ~a~~m~muo~a 

knri~-rrfiua~inlnT~n vun5mh1u~ An. I944 dimrrr8n penicillin 1~uml~inf4llln 
w 44 

p ~ ~ r  ~a~~wnnn1~ol~14~tl19~n1~r'n~1t~n~~1~af ~11~~d1u~=:~ii~a4nsiu'1~nni~~~~~ 

m r d ~ ~ ~ u r ~ ~ ~ ~ u ~fi n n' ~ 0t; 1 ~ 1i ~i ~ ~ ~ ~ 1 ~ ni ~ ~ 1 u 
d 

uy ~6 koln~~oiirnain~~Kunli~u~~d~~~u~'~~w"~lwli 7 ruuiW nuiGmr J~mnl@u:: 

Iwa'lifuull$dr:: lud~iu8uu ontnu'onnnirdiu~9'n~i1fnluuY wi 141ti 
Y 

61utrmnm5ru iirnrri~~ird~l~uru~1~uvl~~u~iiu~a'~3' iju qns pni? ,lor 

~~d~~n~~ m~~~~iinz~d~s'n'tl~~~n~~~~~~~~d w (Piddwk, 1996) rnd~un~r 

drrud iim3l+ streptomycin ,In: tetracycline WIIUIUB~H~IIXXR~~~~~~A~~"U~~OUO~~'U 

l~nuoPda~~I8R5uidajui~in14o Armmonus hydmphilo (CY:, 2526) lum~kmndgniimr 
P 2- 

i1 streptomycin, tetracycline, griseofulvin IIRE cycloheximide uln3lrf)u tsnwanmmifi 

r~ungdo ~fiaawx~u$/u~~ blasticdin ilo4~~iUT3~1~~~ljV0d'tl3 (R?JW~, 2530) 1inz14 

mittertnicin A IU~I~~CIJ~~~~~~LRHIIO damping - off 904 alfalfa (Stabb et a[., 1994) UQnVlfl 

Ia'lurn~~~lnnioUo~n'uI~n~r~~ri'~ hl~ilo t riunir L~~~~'IIHR'J~~T~~;III&I~ darn'un75 

ni;~alr~u0ioiinn ir' aweofunpin da~riUnlliu11iruva~~f1 ~nl# Inu~~lzlz~ii4uurid 

i li~rzuu41n~iuJu 
~IWRI~PUBWB~HIJ Vl~jl~fllll4 eh~ortetmcyelin~ I U ~ ~ J ~ R O ~ ~ V B ~ ~ ~ I ~ I ~ ~ ~ ~ ~ L ~ ~  

f ma 
vi~lXfliu~ro~RudmlLiuuu lunr~~a~~~olnrpu~~luni~a~n~tl oxytctracyc~ine 

n-a~ukbu ss ppm fi1~1~n~ii~l~ui~n~iw~n~1ri1~4~1i5d~5~~~ 2 - 3 1ri3 luo~~~r 

nr zile~Gm54a' nicin, rubtilin Liar tyrasin ~TUIPI 1 - 20 ppm. lird~~tl~i~lrrl~az~91dl1104 
*I" 

OlHlT (kl*15, dd.) UBn0l~~U.IUfllliI nisin ~JL~U~V~J~~~~UZVGFI pptide ullfl~fl15 
d.v * 

ouolr~i~is%~uiiqnmuflu"4n1~10~ry~0~1~1]ni~un~u food - spoilage pathogens (Hansen, 

1994 ) 

i n  iirn~lCicizd~Ruzbn1~8n~111~%~~~1i~5a~~~ imrlClums~~an 
Y 

I&g~u~iaûfid~a 7 rinnnri~mnmii 1dulurnri1un~~~uon7'IuoJ'u1n0inn'~~ri~~~u nu 
Y Y  J 

iimsdrr runieamycin cmr nalidixie ~uoIw~~~u~~~?Q HV agar ~I ~ ~ ~I U ~ ~ ~ ~I U ~I ~ B ~ ~ ~ ~ U' U U 

( Hayakawa el a/., 1991a - b ) 



q%4?l%hd8u (Ganieb, 1976 and Tonora et. al., 1992) 

Y r r 

{nu u?~mknziadiin~~ u3nol~lri8im.r luimdrii~i5u6~huinSoiJu nemrnu 
Ad a-4 

had sea unr"onnrnu 7 u7rmn~wa~~ih 7 1dlria~u1~ots?~~'IX iidl~uhld~ib-, 
adr 

~~unsun~uln~aoun3~1~~1npi.1~~~u~1~~~=:tl~w'i~au'ij~~1u~~1~~~~~dt~~1~n1~lu 

- dr4 
p'iunwnw~1~~1rd~~7u:: 

lualr ~ ~ ~ I ~ ~ ; ~ ~ ~ ~ ~ ~ ~ H R ~ ~ ' I I ~ ' R ~ ~ ~ ~ ~ ' P I ~ Y ~ ~ U ~ I ~ ~ ~ I ~ ~ I S I I ~ ~ ~ U Z  lrii~o:~?Iu 

~luniisu R~lo ilonlluriuln wi~~iiunil$u 7 rnsdg'l~u~~n~uwui~w~~~11~fi~d03 
d 44 4. 

R.R. I877 ~ R U LO~YI Pastcur ~ ~ M ~ ~ ~ ~ L U ~ ~ ~ ~ ~( ~ ~ W ~I X L ~ R ~' ~ ~ LI O U L L ~ ~ ~ ~ O ~ ~ ~ ~I ~ ~; " D ~ ~I ~ 

d:d~1~~llllf!?~ulJ IJ'IIGR P~ OUI~ U~ !JIM. 191 7 Greig Smith 145 IUS~U~UAQFI~~U~€J~Y~ - dd 
wa ~uaii~s~m~~snsrf I~~I~~~IUTUR~LIH~~ O~~U~~Y n i ~  d~o~n.j~ualu~~nii~~'u~8un~s 



Gram positive rods 

Bacillus subrilis 

s. poiymyxa 

S. eryrhraw 

S. fiue 

S, noursei 

S. griseus 

Bacitracin 

Polymycin 

Arnphotericin B 

Cholarnphenicol 

Chlotetmcycline, Tetracycline 

Erythromycin 

Neomycin 

Nystatin 

Streptomycin 

Micrornorlospora purprea Gentamicin 

Fungi 

Cephalosporiurn Cephalosporin 

Pen icillium grisefulwm Griseofulvin 

P. tlo(afum Penicillin 



m3rlwnu' oznuiamr1uR'u iiu nrju~h~t#ultlim~nht ndd (Aspergillales ) n13d@3u:: 

d tamn- ~"liid penicillin, cephalosporin 11t1:: fusidic acid 
3. n juw~nuonÂlull'uGn 

wf~rns~Ig'~~u~~Eillr~u~~ 75% uo4~w8~1li~wu~ rionR'Tuliu9no:: 

ii- r ~ n ~ ~ ~ ~ ~ ~ ~ d ~ ~ n ~ ~ ~ d o ~ ~ u ~ ~ ~ n ~ ~ ~ ~ ~ ~ n ~ ~ u idu srrepromycer ourwfocienr ~~FISIL~ 
u Aa 

chlorotew ~~~nis~nfi~hldh aureomycin, S. grku thin1 id eyclohexamide I~ U ~ U 

Rosada 111:: Seldin (1993) I#fiian~l Bacillus polymyu! WU~I fil~ll ~ ~ ~l4 ~13 
Y Y  
a4 1Y 

d@~u:tiuk~aoutt~ Laor1 iiunfiduunsuu?n iiuntiiiuiinsunu nuiirns~nu&?Junir 

hldid~.ralno ju polymyxin ~WUIU B. pohmyxa ~doqowrns hifllifiuhn~s~o?~~~~ 

uw u 
mucedo, d. megaferium LLnL Corynebacreriurn glutamicin U0~01~~~4Uq~~U~ll~lI~0 

Y 

Speroirix schenckii ~~;~l'~l3~fil~l~~4~~01~151~~3 

iin~~~~~u4uhi~~dm5 n~z~ulfi~fii~~!fi~ aerial mycelium II~~I~R?~uL&~u~JO=:~~~'R~~O 

3 4, 
fiu&msboiQuu uar paramyein &~~um~d~P~u:nuuu'(~ni~~~~~uo~~~~n~~u~~n~uu~n 
Y B u 

1$05 1 IIRZ Mycobncteria ~4fll~~l~l~l5~u'¶Ju'4 M. tuberculosis 18 



6giw6 (1998) rnlnrnrlundD strepromy~m hf 252 IO~TI~R 01n5u 28 Ao(~I~ TAU 

1ion7R' 201 lo~a m~i~~ m~ii 28 o.mit%ni&ff LIB:: 51 lo~nad 50 o4rnlaalqu~ I ~ F J ~ 
Y 4s I ~run'lk;n'~nua~1u1~0~~1ca1~d~~~~=:~~~94~~n1~n1~~~~~n~u~ glucose , peptone un: 

Mcat extract agar f ~~LU~~~~U WRHDY 1illfi B. subrilis, S. aura, Sarcina luiea, E. coli, Ps. 
u d 

aeroginosn. Ps. solanaceam, Candida utilis LlSI E P. expansurn WlJ~lffl~ w w 1 1 3- 1 110: I9- 
Y 7 

2 n~mrowBnmrd~hu: A ~ila:: B 14 mr A a:: active oiot~oncl~ou%4 8 9% ~Rernd 

ii?olnuljiar rnu&1b;t1~1in=:01~1ua1~0=:nitl~un3 &lSu cationic iin?iunumusio 

n3lufoullariin?lun969i pH 1-13 d2utll.r B a:, active dol&~ B. subtiii~, S. nureus. 

Sarcir~o I U ~ L ~ rrnz PS. solanacearum ~ ~ u ~ ~ ~ ~ ~ w I u ~ ~ ~ u B I s ~ = : ~ ~ u ~ u ~ ~ ~  ttnznua~~uf~u 

iinwunGi6 p~ 1-10 

~n~ru~n14~~jl~~n~1110~~'i!'5~n~~ (Kalakoutskii and Agre, 1976) 

uoniif ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ ~ ~ U ~ ~ ~ B ~ I I ~ Z I ~ U I ~ U ~ U ~ ~ I U ~ ~ ~ Q ~ L ~ ~ ~ ~ I I U I R L ~ ~ ~ ~ I  

n"osuu~sldr zlnol 0.5 - I .S lulnt tu~t dxnouhuk~udduni~ apical region tifir 
I 

intercalary region ~I~WG~~A#UIU~IUU~~~ 7 UUO~~%UPRWO~~& ~llllsl~~fl~1~041#~~&1 

L~UILUU rnonopodial I~ ULI U U~ U~#I~~ U$~ R MU~U Streptomyes LlUU dichotomous branch 

flfi9rhh 2 %u"~ &I primary (substrate) mycelium Ira: secondary (aerial) mycelium IU 
Srrepfomyces aerial mycelium %~ M~uz~I~ 0ln substrate mycelium D~IJ~~~L%U%I 

I. aerial mycelium aririnwrur ~04hffu1t1d~14fli1 subskate mycelium 
ua " W Z  

2. aerial mycelium Gnjn0r%i1#1~ akc insoluble pigment sa~nunwucy UTUUB~ 

1lnn~~du8mm~u"oiin15~:#ou1~~~ 

3. $n131~mfll%l( branching ) I!OU~;I substrate mycelium 

4. iinvar~uo4 aerial mycelium ri?u~n~~s~lii;~sL0jn?lln4~4~d~~01~I5 
Y Y  

6~t19~&l 

5. Zfll~fffld~d~; lli3: fragmentation '~QQA#W~U 

6. aerial layer t?0~11~l%tfl~ hydrophobic 

dnn'r.ando:ii~ii11n~u113n 1td61iio1~ u~no~a~~u~~nsuw'u~~d~ 7; 



~involzms~oi~uo~~do~uo~~~~~~f 4 (surface culture) ~mrluo irnmin~ (submerge 

culture) ijiinvprrdi.rkffo mr~~i~luo1w1r~naa1ellaa'~~103~8'11n'~i~u~1~~1~0~1~~9~~ 
Y 4 

dunii pellets i~idiniu doultau'~ idu Norcodia corallirla LUOLP?~~UO)~~L~~?!~~I~ 

nd~'ln'oimnl&~o:i~nuIuziduedIifi~ (rod) ims~tli.rt%n&buu binary fission LIBZIIUU 
d Ad I 

fragmentation idon yamrlaiq ~uuol:dms~ai~uuoin isin tnu~r?udr:no11'uod~1).1151si~ 
w 4a 4 

ifu3fiuluo3~3~&rla? 1$o&o?q11uunflci#u9u (filamentous form) ~U~~US~~RRRIIUU~U 
r 

ii~ndioimr ju ua:i fragmentation ~~~tlt;lutUd0ii0i~~1n'~~1er~~~1da'n~~~n1~ IP~~UDJ 

d 
~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ C ~ ~ ~ D ~ ~ ~ ~ ~ ~ O ~ I P ~ I D ~ ~ ~ L ~ ~ ~ ~ ~ ~ ' U ' U U O ~ ~ ~ ( I I ~ R ' U D ~ ~ ~ ~  rnlnrowu'M 3 

u a 
I. InSaiir~~unu~unrolsuud~1n1~n'f1i3a~w'1~ini~orii~~nau q ii?un~lrrf~a 

w d Ud 

aerial mycelium dnnqui?n~~o~ml rinnu1uimn~~1uuu~n~p1n1~~0~~fu~rur transient 

mycelial Snif L O~ ~ U O ~ rnyeelia ~ ~ ~ LI ~ U O U 

2. Inlaiilljii substrate mycelium ij aerial mycelium ~$R~~E~ %JOI~II~~U~~U~SR 

~n~:Gi~~~fiEunrjl holdfast 
44 ad 

3. Inlnuunnvol~mrnriiu~~uwna'~~~~i~unu't aerial mycelium douGi~lilti~n=~~(iUu 

substrate ~~ UIX U~ U~~~~PP~~~(~ U OI HIS~ R UL~ W~ U~ O~I H~" B O~~~~~~I aerial mycelium 11s: 

kn~u~u$Ddmu~~aiHisduni~ subsrrale mycelium ~I~?~~~BI~~LM~~GU~L#UI~~~O~'YUH'~ 

81Ml5il generalive mycelium IL~~lk~~~~€l~~ll~l~l~l vegetative mycelium 

n lvti 1 ~n~nr ~nis ~$I~I~?U'~UVD 4 Srwpron!vce~ sp. %115 d1.l arthrospre (as) $; 
B 

i~ydrophobir rhea~h (hs) I~U ;~UUL fld0fdo6~~8~ffltrld~~ aerial mycelium (am) %.I! JWU 

111 sitbstm~e ~~~ycelium (sm) (William el at.. 1989) 



mrnh t~aa~~'duriu~w~.~~~~n~~uu'u~n TRU&I~WIIIE; 2 UUII n'a 11uu mycelium 
#Ad w 

fragmentation 1l~:llllll sporulation lulI2fi Slreplornyces spp. 0~ifl7f 8f141ellCl ~nlJi3n~€U: 
K 

~~ff~mlllfl?iu~13 aerial conidia i~~0lnn~svulu~~u0~1~n~iin~ijww'~nu191u~un~1 

chlarnydorporc ~ 7 0 arthmspore G~WUIIUUI~U? 7 (single spore) ~'iodoriu~i?umuld 

(chain) IUW~R Actinoploner ormeniclrr fil~ll0ZI~l4ffdOfib: 2 llUU &I ~ d ~fll ~ ~ ~ flagella 

ljlunjl zoospore ~RIU~IORBOU~IJ IIAIOT~I.IR~O~I~UU SVeptomyees - type iio 
" w d  

anhrospore UU aerial mycelium IU~~H~~~~~~O~~~UUIRU'U~J~UUO~~~~PI~~~~~~R~OL~~A~O 

loitgod Ki*moroo rpp. ua:: Piiimniio spp. ~jna~n~hir mh~fid~i~~iu~501fldou~1X 

nlulu vesicle I~~ZI~UUL~~~U~I~I&~~~~IISU~:C~B~WI~UPI~UI~ IU Micromonosporn spp. 

dl~tfd~itl~~ chlamydaapore lfi~idhtlll JP~~IUI~UI~~ Uil3~1 intmalary ~~~~Lu';L?BI 

intcrminate 

iinuru~rnsa~i~ado~uo~~~on~~uu'u~n (uisu, 2540) ~filn~nid~n~n~~u 2 II'U'U~% 

I .~ndogenous formatian I ~ ~ u ~ ~ o ~ ~ ~ ~ o ~ ~ u u ~ ~ u R ~ I u ~ o u I ~ ~  odnwlu 

cytoplasm UDJ~#U~JI~XI (parent hyphae) ~~'1~~13fl thmophilic actinornyates llh 

Thermoactitromyces I In:: Acrinobljida 

2.Eragenous formation I I O R ~ ~ U ~ ~ U ~ ~ ~ ~ U ~ W ~ ~ ~ I Q ~ ~ O ~ ~ L U I I  exogenous 

IR U~Q WIZ Sfreptomyces spp. 

mrnF~.ra~r reeondasy metabolite ~~I~~UO~~~D~~~TUSU~YI $8 tYlld$?~:: WU~I 

J J* 
~~o~n~~~htuuluni~.r idiophasc ~~~fllllfJ?€g I R ~ ~ ~ ~ ~ ~ ~ ~ ~ U C ~ J ~ U ~ Y ~ ~ ~ ~ U ~ ~ O ~ ~ ' I I ~ ~ S  

1 4 4  

~ai~uoamh-' k~bu mr~~g~~u~*i~~~~~~~i~d~~k~~~~~u"fi~ui~~~ ci~&ii.rwumur;o 

iinu~r:nn'ion8~ih ir~u~so~~r~un~~un~u~~un'fiw~~~~fldiun~~n'u~~n~~ family 1170 
Y Y i  Y Y  

series IurnrliiuaJo~w D ~ ~ ~ ~ ~ Q ~ ~ ~ ~ ~ ~ ~ u ~ ~ ~ u ~ H ~ ~ ~ B ~ ~ ~ ~ ~ Q L ~ o ~ u o ~ ~ ~ ~  IH a 7  batch 

culture laumr rnxl&~uhw:uo~ spore suspension njo seed culture (vegetative) 

olmr lu~~u:~nn~~aiimsd9"Y6a~1nzijfii~~i1i~1~~~i0ii.1~i 7 (lag phase) 4f1~31$0:~ 
J 

metabolism 1lnt~~~i~~i0~~~4'~~0~1(153~1~~ (acceleration phase) OU~~SZ&Z~~R~J~~VO( 

mrtaiq (exponential phase) O~ M 15 0n141dod~a~ 3~1% d?U3DlOlnl3dnROdL$UFIaf ~ 1 5 ~ ~ 3 3 

H:RU biochemical intermediate V~~TQR $1%&ll lml~0?tg~n$3t%i (deceleration phase) It0 



~ U ~ I S  1d&~~ biochemical pathway ~11~~~~~~hdl~~fi75dfi~3~~0~fi~l (Isaac and 

Jennings, 1995) &.tnlw! 2 

Time 

4'k 
mrri 2 3 :uriioirRtitmrllfi~~u=:uoqI4o1uani3zni5~au~irw batch 

cuIturc (Tortora ef al., 1992) 

d 14 

ms~~~,,:it$a~~ruuy1ui1ijn75a:auB~iufi~pL mycelium W~~ R L~ UI U DI~~ 
Y Y  Y *  d a 
iiiu~1~onloo1awul#li'~11?~7f~ mycelium IIP:IUDIHIT~ZUPL&I HI~I~~~~u=~~&~I+~wuu 

+pflu%d~ water soluble antibiotic Lla:: water insoluble antibiotic lfi~tllld~~?~:~~ 
A e 

fl4l.l polyene CRLQU water insoluble antibiotic TRUG~ WU~UE~V~~H~"~HZ~U~Y~I~~~~G~UQ~ 

2. ~buu~q~iiudli~d kou~~n~~~lu~~~un~~ metabolism 

3. I~VLI M~~~~~BI#~I M~U~~Y OIWX n4~1a'i9u~~sd~9ud~ufls~n~uu~~~~o~u 

ad&uoa& 



Rodthong et a/., ( 1984) ~ti~1~1t~~ll0~~~~u'~~n0ln~30t~1~~~#7tl% dilution plate 

method 1~tldi serial dilution si?~dl~z~ 10 fl% LWlLL&J.IUU sodium caseinate agar ~~T:ROU 

sodium caseinate 0.2%. glucose O.I%.&HPO, 0.02%, MgS0,.7H,O 0.02%, trace element 
2 4 

FeS0,.7H,O 0.02% LLII:: agar 1.5% d pH 7.0 ~ULWIZ~~BII~DIHQSAO~ 1~~17in 2-5 ?U 
Y 

muis n11un~~oniiluU'u1n1d 137 IoTslrrncl oin6~otji~R"un'Jnuot 20 t3oriiq 

Hay akawa et al. (1 991 b) llUn Micromoltospra LISI: Microbispora 0ln62~th9&J %BU 

w 16; phenol - tunicamycin rnethd din?un~s~run Micrornorrmpora ita~I~3~ dry heat - 

phenol CG method dl~%JfIlf li~il Micromonosporn ~~u~?~~ QuIJ~uu~~ou~~u~~~~~~ Q~ou 

;~VU IR 2mm - meshsieve DI~I~U~IUIRI~~~Y~ (air dry) d q ~ ~f ? ~ G ~ ~ ~ ~ ~ ~ nl I IYIIRI~ 

t!l~?~m>ll~n Micromonorpora J l~Ii?Odldkli air dry Ul~l~IlhU~?1~~R71911u'Uu'U 10.' 
Y 

e -a 4 9- 44 
o~nihf~u? 0.5 maam Iihlu phosphate buffer sterile pH 7 ~Ru~nl 4.5 uanams nu 



phenol n=ir~lbuiu I .5% (w/v) riiuri~u~nsl<i~u~~ii 30 o~tnlralQun iaunai 30 uii 

1~unuoix1 waunilo~~x~i ~~~vin~u~~li~u~nu~4npi~3 I liaii5.r uiGoaic&~u&dr:di 
Y 

Wdnaoindo lGG;iin~ia~Gu~u~riiu loz Ijirnrazaiu d?u1~1 0.1 ui spread uu 
i A 

HV agar ~ AP U tunicamyein iia: nalidixic acid n~1~164u 20 mgA ~UL W~EI %€I W~P~ MQ~ 30 

owrn~sa~$un dunn~ 3 - 4 Sdm~n' riiniumrl~un Micromonmpra JIR~D~IP%J~ air dq 

1d1C~wlou11n'~Tau msauh hot air oven golngu' 120 oqsn~.aaAtln dunni I k1u.r 
u 

9 a4 
ii~rriarasrii~uiin~~u~u'uu'u 10.' qaui 0.5 UI~PCSI Idluni~n~ai~w~~wo~ 5 mM 

phosphate buffer pH 7.6 d~ phenol 1.5% M?Q\U 5 mM collidine buffer pH 7 ki 
chlomhexidine glueonate (CG) 0.03 % ~%h 5 mM callidine buffer pH 7 i5 phenol 1.5% Iln:: 

CG 0.03% mrA~%~olw~ii 30 ocmtwaljun iaunrn 30 u~~i T~unu~no~nai i~tigu 

~~urnidoo~cli?~ 1 : lo nfo I : 50 ~i?ui;ld~r-lhhJ~iRoint& QRIIIIR:~IU~PO~I? 0.1 ti% 

4 44 

0.2 unnnar Ul spread UU HV agar ~HRU nalidixic acid nmulbubu 20 mg/l dumlrl& 

dgorwOii 30 o.mmlail~Gtln ISUI~I 3 - 4 S~RIH~ %ml pre freafmmt ;U~U phenol dun75 

tuniearnycin ~~urnrd~m?um~~s?q'uo~ Micmbirpora uu HV agar 1um.r~satiuhumrlaY 
M 

38 dry heal I~u~I'~ RA~IU~ULIU~~~U Slreprornyces LIRE Micmmonospra ti?~fill treat &XI 

rnsata~u~auuot phenol un: CG 1~urnrfii~~u~nii~u~~3n~nun~iuiou1fi~~lriis~~ 

d 0 Microbispora l$ur~~76u 

Hay akawa er al. lk~un Streptosporongiutn tta:: Dnctylosporongiurn 9 in 

~'?oli~.riiu~~iiuainu?~qud~c 7 d Yamanashi 111:: Nagano ~RUI~P~?O~~~~UUI~OU~;IU 
# d 

FI ttlnldiauiiu aln~uliiln~lnulfir~4 (air dry) ~ln:ou~ai?uflnu~ou (dq heat) treat {au 

bemethoniurnchoridc (BC) d1niurn3tlun Streptosporangiutn ~I~XI~IAJ~ air dry Iltl:: dry 
u I 

heat 120 OP R~ L~~~~ U R I~UOI~I I ATU~ OI~I~U~L~~UIUJI~L~U BC 0.01% iZ0014fllf 
Y 

~~~~~~~I~~~~~~IxI~I w~~I~u Q' Yu HV agar $LGU nalidixic acid itat. leucornyein fi?~fillil~fi 

I ~ I  Dnc~lospomngim dl~q~i dry heat UI~~€I~U~IIIRL mat  ti?̂ BC 0.03% LW 1LI~tI.lUU 
Y 

oWI5 HV agar idJJ nalidixie acid LI X lcvcornycin ?i?~t?llliUfllhl~ Doctylosporongium 41 

A U~ dq heat ¶J3ZIlmtl& LltC Ucat E;?u BC 0.03 % LWlIi$4UUOlH11 HV agar 4 1 ~ ~  

nalidixic acid Lmz tuni-ycin n15 dry heat llaznls treat htl BC ~$urn.if?i~m~iun~~c~~laz 

~mnn'lu84n~llj#~9n~qs3ui~ Streptomycer 



Pickup d ol. (1993) LlUn Srrepromyces 0lflhil0~14~Udi~lJQ3" University of Surrey 

~uI~I~~~~J Gu~JI 1 n%J a~mulu 100 Un. sterile quarter strength Ringer's solution 55 

Wmn 80 (0.01% v/v) IU flask UUlR 250 Un. d1~1~~1~~1~~~11tl~l wrist action 18~~7tl1 

4 2 
10 ulA ri~nl~ovi~nn:: spread IIJUU~?I~I M3 Agar ti70 MYA ~urnrnr~don~orn~ii 30 

o-rml.an~lvn ISULXI-I 5 iu mlnroiiunrb Streplomyces 1A;lnZ 

nr znr ~~~~~~~R~I~~TUI~"UII~=:~JII~R~OU (2540) nuciubt rnrriRlu1?tni511ud 

rionR̂luriu9na1nR'u~n1~ 1 i~~dtludrt.m~~nu laulurn~~m~uuholi~~~u~~o~~~~un~=: 
4 

~i$uho61ta1niaR'u~~?d 4 .au. Qii~i?olii.riuu~w~nu~#i~X~ (air - ~IY) 2 - 3 iu da 
4s d 

ti1 k~~unn~runo~luR'uoon~d~~i~d~u id t~ou~c~'uido$~ prr - treatment 1~ul$nnu#ou 

Ikm mrd~ moist hear # 45.50 H~ D 70 ~~rn~mi~urf dlm+i~s 7 un:n~rii dry heat IRUGI 

hori~Guuinui~ki 120 oqaitwnt4un uonamiuirril pre - treatment X7uni~ifii L~ U 

luuQu 1~uii~ri?od1~R'uui'ilr~~trlu1ilufw ki ~l$$ q ~ ~ q ~ ~ ~ ~ I AIUP inrn~n~niud~u 
u 

v Yel 
uui~ d bou~n~mtnq~t~pu'#~~ ~hmrd~ pre - mament I~I~~~z~u~uuI~?~ooI~ 

i 
spread W4UU gause (N0.1) mineral medium ~I~uuI~@?wK cyc10hexamide iltlZ nysiatin lM0 

J A 
n~rnrdrr&uuoa~~o~i ilrmiznonqomgi 2s - 30 o~tni~alGtln ibur-lm 7 - 28 5u i& 
diiunWoiniu 14 IIH& sin 14 iw?~ iiu ~U~~UUIWNI dimoqlnslnan kni~ 

s 

ur~i~in IIP~P-I~~H~RILUOP RPUU?I~WQIUIROUWI~~ ~H?RLQU~IIU iutnunzm kwi~ 
ad A 

any? ~h~unnaunoiao~~u~l1on~~u1J'u~n 600 h~h~nfi lum pre - treatment Guh 

J 
~flo~rta~du~nsi>~n'uuinwu nisi1 air dry ila:: pre -treatment 41s 7 ~0aGu6~otivw~ii 

azi~uriG~~iunffiiu Ilo.-n~dur8oulu6~ori1tiiuld;~ ad&n.riiilun%iiun7ndfifi~iion 



- 4 
1. 3lilOD01.1 ( dilution method ) ( Tortora et d., 1992 ) 

Y *  

~s~~~~~~~I~~~PQ~u=;LI~~~oo~QIuoIH~~~~u~L~ il&xnl:liDnRmvn911~ 

19uil~~~u~rn~icl~1arbu~u~1~clro~mrd~l~urlun1~itlE~n1~~03~~0~1~0n~~~u 

8111750~1~~ 2 % 

1.1 ~~I; D~I~~uoI M~~ & H~~ ( tube or broth dilution method ) 

~ ~ ~ ~ l l i ~ ~ ~ 4 ~ 2 ~ ~ l ~ ~ u ' ~ ~ 0 4 ~ 1 f d ~ ~ 7 ~ ~ ~ 4 ~ ~ ~  2 147 ~~~01~llilf WJ 

mu d 
1.2 ?BI %D~~P~UEI~~~L~~~ ( agar dilution method ) 

i~urn~iiontmr~ij%~u~1~~1ni~fu~~~10~~ prunqJdsrum 

guina~q 9.0 im~ium~ ~~r&1~~~er~~ii~o~ruoini~ii~4~~ i)n:timRn~~nwvmHi~ 
d r'ls 

re~pli~eting appmtus ~$0 drop plate TJ~SIY~~UI~IYO~~~~W~~~~W~~IIIL~~UOU Gn 
J A 

a-~~iliuleriin lo4 cf~l~pt ncI~ipamniilio.rau spot a~~i~~fiurmnronqa~~~'u~z 

2. ( diffusion method ) ( Koneman et al., 1983 ) 

~~u%mro~lrn~tirri~0~a~'1dfi~~u::1~01n1~~1f ;1 tdo~uhrnsls?~uo 
44ua 

Iionmnou mu>roi~ld~muaa RS; 

2.1 Disc diffusion method 

-4- 
~~u~snuoul~~uiuu~n T~uiirnsdiud~~u~~~n~'~~~ fimy - ~auer JIG 

Y v Y 

?;inishi ZO irn~uui~un~E~n~fio~~T~tln~~ ~~~~J~~u(+oLIFI~:QI~JuoR'~~~R~~uDQ~~ onw3011 
-4 w 

~U~~WUZ"#~U& 4 - 5 iflhlii 1dn4lu tryplic soy broth lI% Mucller Hinton broth 4 4 ~  

4 -a Z A 
dtlnruanonnr 2 - 5 unnnm ii~dtrnrl$uclaon 35 - 37 opa1iml%~n i8unn1 2 - s 

k ~ u J ~?~1.!6~~~fl?l~~l.liJI~~ ~$0 standard McFarland H?DB~V<R optical density 17~ 

speetrophotomefer 625 nm. iWf%l O.D. 5r~j1r 0.08 - 1.10 K~~~~~uuI~wR~~L$BDI~~;~u 
U A M W ~1maondnnu1ni~nni~oini51na~ ~r~~nli~~li;d~urmi~od~=;uim I x i og ~laaimiuo. nn 

Y Y 

ih J~r~liw 1=nsuuoi~13 S~u%nisdi~ 7 64G 

2.1.1 ~~~~iuft~ii~dnct~~n~io~uaio~~~ui~ 9 iid=i~Wd~uuii~ 

nGi Muella Hinton agar IU~? ~I~$~HOUG~MG~O~H~TIL~"~ 



2.1.3 13~n15 pour plan ~AoHau~iD~ueiHirni;jnRpIouiwoouiwn~ 
Y Y  

~~u~inn~lup~u~mlr wiooiot%% double layer flDL~l?ouol~l5vlaCf011 2 $u ~U~IJL~U 

Y 
2.2 +JPI'IIH?JJ (agar well method) 

~IJUUI~U seed layer dti~~:l~~~RnOU~? IW:~W~JYUII?~SWH~U ihu~~tdud~p$nrn~ 
4- 4 

0.5 .ru. Iri~~raraial$au=:~u~~u~~u ~ULIII:L&I ~II W~~ M~~RVU 

2.3 %1&d({lJ ((agar plug method) 
i 2 

2.3. I ~~ni~~l4i~~nai1~aird~53~=:~~~ agar plug iio I &~ D~~I A~ 

(cq'tr;, 2526) 
2 4 

2.3.2 ~~n~~~~~$nR muI~u agar plug ril1msiiaclaannii~Pcl3 

A B 
dihuz kunir r d  ~~DuuoIH~J~~~P~su~~I~~u~~~~uQ'uo~~~wo~H~s JU~M~:I$I$OL&~ 

d 4 
lnun ii~~vi~ju~ij~&n~nou (lins:~u~~nnRneu~l~uflQ~~) 8vui~~kird1pinai.r 

naarev (Crawford et al., 1993 ) 

2.4 Droplet method (Pickup et a/., 1993 ) 



2.5 Cross streak method 
* 2 A  

ina~iiu~irsnaii t ~I~II~~~~u:IRU~~J S& ISWIIU~~#URIJUUR 
d 4 

o~mrid.r Litlmizt&wraiqlmun nnhix$nnrreuul soeak iijuau~&a~miuiiod 
Y Y a A- J 
1Zu.lr7j liuiwlel~orrur~ua W?O inhibition zone nrftHS1U 

s 
pUW~3ll @SLY B SmphyImoccrrs aurerrs 

2 4- v .  

~tun%ont)a S~~~~~~OCOCCU~F ~~~~~~n~n?i~d~~o&fun~~rio~~n~unu I$UL;O% 

nuion~iuf~'ouuaz~~~u~rH*~ZX~ o~~uo~luu?i~ernir%uw~uI~a'~uXu S~H* ill8 
X 4' 

io~nno,womudnii ~iau~;l~muiriok1d~v~.1tn$0~14pii~ 7 creunivlrodul$oueln 

ynnn~d~~~ &~nnu~ud~l~~~n~~~u~n~~~ ~iamtoimdn5 Staphylococci (118u~g' 

s~ur'1qn1uun~nulFi"rau1ifioIH'~~~t~n rtdtdo1~fi~r1lrdi1~nit~~n'~n3~ufi~dn~ i9iu szuu 
2 A 

pii{u6uunwiol niejiu~m~~n i~ono1riao~1~dir*r~~ot~n1#In'uX kumrri~nrioln'Ji~ 
* r rY b 

rns.'~~~oiii~wfi~mrru~~tloPi~~ q haiiqniu 1~rruii~~im~din'~vo~fi1~~~1~09~1~~ 
4 Yl 

nuiuia ~~aawir{~auiiju~nit~wnf ~~d3uwa'4#i16~ Staphylooaci orpnmsl41ldlu 
P'A 
iuoloe rii1ii~n~unusritn=:oio~1'1~1dal;do~7u uansm6~~atiravifti11~~~Rn~u 

olnadi~ q uwniio~6u~ino1r o~~nn~u~~i~nf =LL~I~~'(~~~~I'~ H'~~ R~I~~ AL~ OI U 7 

~~uIr~unmQou~uia~0~o"~~~~1~2; 
a- A- 4 

Staphylococci lfl~t~~~lll5~~~~~111~~11~3fl~dflnu oihl3u?.ri Micmeoecaceae rfqn 

srnph~mrcvr ~Q~~~?O(~UOL~IPG~~I 20 L$Q~~IU i~i~~n~iuG~n~~~d~ii~n~~ni~ llnnii 1A11ci 

S. ourew, S. epidemidir LLR'. S snpropAyticus L~DE~O~G(~~IU~~~'~I~A=:~OIT~IUAU~~~OU~ 

Tpn'o s avrew 

S. aweus iipli~qnnu UUIRI#U~~~U~~D~~ 0.7 -- 1.2 IU~~~URI d~uln%iimzEo~ 

ri?o~duncjtlnP;luwwe ju (grapelike clusters) u1anRBirrrudu2 7 rJud niodurnvzk 7 
C w a* 4 a 4v 

1~ulaw tr ~~~Z~$J~UBI).IIIIHR~ i~ouuoluG~iitmruu~n tlci6ii9unonmtzi~o~liu~u 
i 4 Y C  

~?nr~onw~uu~~nio~vu1~~1n:n1'i~~~~~~d161~~~'lu'~~~danronn~ ~rjmboui ~ra='ti 

af~~srdoi I 

s ourem iiiutddii~~nnanu (peptidoglycan) un~~fit'iaii~unlntijn~~~~~n~n 
# r n  * 

nr:: oiao(i&~dd~l~~~~~n~i~$~~t~d ozgnri~nwla'hunr RI~'~J$UH?D~~~(II\WUI~I~'U 

tuuo~id J~ T R ~ ~ ~ ~ I ~ u ~ ~ ~ ~ ~ ~ u I I ~ I ~ u ~ A o u ~ I u  imriinnuiim~rditi S. ourem mu 

riuidk'w 7 6~ain~udd~'ln1na~ip1~~8~~~1d5~~ s. rnrre~ t~~u~nfi~u~u~~rii~tl~~u 



pflhJ~u~~uns:u3unl~i phagocytosis 
Y Y  

S (UMUT IP?Q?~~~UOIMITI~~UU~OB 13 ~~lln"0lJ~fI91u'~ 13~~2n facultative 

memk &I 1u~~l#hunnl2:6i;oon+iou (aerobic) ~ra~~riiiaoniiou (anaerobic) 

~liiricu~~iiiinii~u8iioon~iou i&rnricyl&~cpomQii I& 45 arcniwnllun II ~ Z G ~ ~ H ~ 
I .  

37 oommAun mu~ro~a?~'l&i p~ 4.5 - 9.3 ild%iqfiSi p~ 7 - 7.5 iinwolelnlniinnu 
qu uoudou 1Su1a3 .IUIR~~:U~PI 14 G~~LUFII s our- rnu~mntia~nia~iil~iior~ 

Y *  

8uni~ tierpenoid cmttnoids mrrrf1~5~~i~?uo~i50iio:: 

liiu1b;~~&~do~u~~al)id~01n~ii~*o~ia1dn 24 - 48 h1u.r uriI<~nr~~fl.r.lPr~n3'm~lu~ 

Iiiioon~lru~io1uein7~~~~~ S. c1urm ~ilou~naiuriu~~mru~w~~~~~iw~~~ Q~4ommr 
Y *  

I~ U.~I~JU blood agar ~IIJUI'IIUIII (p - hemolytie mne) 5811 7 Inhi 

S, aurar ti O U ~ W I I R  1~ar~~oa1~~~1tvv1400n~t9~ (respiration) uar 

iluum~n~nind~d~g~bn~~wu (fermentation) HnwiiRretmanlindotlli'lfilno: lkrmlan?n 

uili%n"1elr s. nureus s:nun?1~1~~i1wzn~11~5*ou~~ (50 o4aicclratQua wiu 30 uG> 
A 

uonelnd~4mujr oi~~q~fltr~~~~~~ij1n8~n3~u~u'~~~ (I ssc N~CI) .a~ii.mhnun%iiu 

b7 rd 
s. niuirncieltnlclunha~0~1~~'11u'~~i~ 7 &i?Iu~riui~al~i&rnvno 

X r 
~aigqna~ulllkiusunriw 7 Ii A~Z~~IAGA~~SRI~BYG~~Z MUBQ (pyogenic infcnion) 

Y Y 

uon~ m~~o~~rnui~na~i~a~~ w"~na~~'~~u'~~~~o~~~~~n~i 7 

nlr&aiuodo S. ourrur uid~~~ur:1#~n'tlin1~~~14~iro~ S. aureur i?uGul&~i)l 
Y Y  

penicillin douinui~~fnd~uln~~"ou~ii ~m~ii~~a~ds~a~ufuuo~ 20 8&'1~douiJa~ 



k~umriolnl~~iin~du~n~~f4 n11~~~1~~444o S. aureur L~P W 3 TGR 
3 A,. 

I. nduiranclou~n?n p - lactnms M~ri niu pnicillin I R UI~I~~ PI B U~~ 
A daY p - ~actarnas~, oonmb~aiu p - lactam ring ~~~uld~~uru~Al~b;Hon'uL~onfi~u1 niuifl& 

li6 Methicillin, Nafcilin, Omillin, Cloxacillin, Dicloxacillin LLnE Cephalothin 
i 3*& 

2. ~~UI %O~ROUI Methicillin (Mcthicillin - resistant S. mru (MRSA)) 
mu ?amr &UJD~~~TIUISI~J rn6%?nwin'o Vanmrnycin ttnz Teicoplnin 

2 A, 
3. n jn~renurn~unudou~d~~~w: nlju P - lactam i&;mi~dnf 



3.1 Hickey and Tresner's medium (HT agar) 

3.2 Trypticax soy broth (Diffco) 

3.3 Nutncnt agar (NA) 

3.4 Glucosc soy bean medium (GSM) 

4. rnfoaiio 
Y 

4.1 iht w 1rl;tI (Incubator) 

4.2 IR~~JIV~IIIUU'IIIU% (Shaker; orbital Heidolph Unim 20 10) 

4.3 ~utoclavc Tomy SS-325 

4.4 (OU?BIH?~$J (HM air oven) 

4.5 H'!<D~~H&J (high speed cenvifugc) 

4.6 !&~uL& (Laminar air flow) 8~0 Telrtar AU-IM) 

4.7 ~pecto~hatomter i& Shirnadzu UV- 1601 



2. msnuni&lr?qnf 
Y 94 

2.1 riici?oli~~~'ulni&a~~f M~IM ~nPu~4ij~~~~3~~3~ 7 5u *iirn*l$os,~ 
1 Y 

iu IRU&~~U 10 niu ~riluu~~~iiimhd~~fi~~n~~o 90 rio85~3 nriia=*lk&tun 

a1nn'u6~lliYmi Aolt%u~nR:nou 

2.2 I?I su5penstian ~0l~~~tm~~0011 LO ',lo4 1111:: 10' RIIUL~OD~P~:: 

0.1 iniismr nrluo~~~r HT agar i%ldrii8~aolj~,ns~ni&mdoeun~r~luhaijanw*i 
Y .  
u d 

fl lH 15 ~ ~ ~ ~ U U I W ~ Y ~ ~ ~ O ~ P O ~ ~ U P I  30 01ffll%~1~l)fl ib~llal 14 

a$uo. a 
2.3 mm~$~itoniluf U~ M ~Rui~on~n1nunuanu6uzi3u~udu q IJ 

aerial mycelium 6laE substrate mycelium ~~~II~UIUDI W~T ~?~$11~f~flln~~~~v'141in*4 



mrnaaa.rii2 nllnfigl~u ~IIPTIQI~I~~~%u=: ihlflu% agar plate diffusion 

1. Q i~6~1~~nflufilnui~tlf~1~~~n1~~7idualu GSM 1acll8ualuwaaRnmno~vu~~ 
4 4- 

16 x 150 ;n?lu~.j i~o~rl~s 5.0 unnnns i1ldruti1b;wmPo~ivti11111tl41~~11 

(reciprocal shaker) dqUl?@{fl4 i9urlal 7 %d 

2. I~U~~%~~DD~TAU~ITG~III~H~II~~~U micmmtrifugc IJUL~RI 15 1.115 irutldm.~ 
Y *  P a 

dt~wrw~a'd~~d d1i1lu~ivon7Lmanova1fd~$3~=: 

3. n~s doui~~n~noub~m~p~oua~~d~~~uz 

l*urnsiir& SiapRyilococclu ournu ~ B ~ I U ~ ~ D I ~ ~ U ? ~ I ~ ~ ~ ~ ~ ? ~ U I  H~IGU 

naE~Iqa~amnu ut mea* uu NA lljl&l~lniid~= 7 liui~n~pcungll' a7 o~mt.aa18a 

19una7 24 h~uq 1~;ixiiuiko Ltur&i?um 2 - 3 1fi1nii L WI:~JIU~~BR~R~O&~~ 

trypticass soy broth J~UIW 3 BnSii~l JUL&I~~O~W~UP 37 OMIM~AU~ ~UI?III 24 &TUI 

u'iln<~n~~a~ul~ul~ rpccb-ophotomeier $~31~tn-)~h 625 UI~UIUR~ $~~?fiifi-~ OD 

4 0.0 - 1 1  ni~uuinl$18o~~.r~~u~11~8~~d51~01n~~on 3 o~nZulr' 

l#~u~hiknfia1nt$oiurkowonuIR 7 ir~i'ldd~uuu~?nU'~o~~~~ NA eu& 21.r&l; 



i 
m5naas& ~ I ~ ~ ~ ~ I ~ ~ ~ I ~ ~ ~ & ~ ~ I ~ R ' U I ~ ~ I ' I ~ ~ ~ ~ U : : ~ U O I J ~ ~ ~ ~ ~ I ~ I Q ~ ~ U ~ ~ ~ Y B ~ ~ ~ B ~  

r Y  

3. I tionli 1~~uci~onii1~.ii~~n10111n~1~~~1~n1~~ij~n~1~ni~u'~~~n~~1~7~~0~ 

tinnRaouiae 2 141 ~umonnanouiii tlyplicase soy b d I~uri~IG~t~rwdu I, IR, 

114, 118, 1/16, 1/32. 1/64, 1,128 IlaZ 1056 ~41 
Y U  * rn 

3.2 jmremunro t~illio%~mitl1~1+ (paper disc) ~urjriia41~o %srriun~~ui$o~l~ 
24 4Y 

hq 7 riu ti I~~~~P~UE~MG~~IHI~I~~XI~VQ~R~DY riut.iziinnRnouipoLwnyii 37 orn 

b.an~Buff ~ U L ~ J  I 8 k1u1 R ~ ~ U ~ ~ ~ Q I ~ ~ ~ U ~ ~ I U I S O U ' Y ~ ~ ~ ~ I ~ L Q ~ ~ ~ O ~ L ~ ~ ~ R ~ B ~ I ~ ~  80 

~~~~~I~~~~~~~G~~~~RUOJ~I~~~~~~U:IU~I'IU'UEQ~I~~O~~'U~~L~BO (iinri~urau 

dilution unit / ml 1 

i 
n~>nclas+ n~r~nv~~nuplen~~~ajlu~nrriu~ar armn3uu"pl+a 

I. m14n~1R'nvprtrnq8~1j1u?nu1 I R U ~ ~ ~ ~ ~ ~I ~ ~ ~ ~ ~ ~ ~ ~ U' U ~ YI ~ O P(II L O ~ ~ ~ H 
* 

~iiona~m~~no~uirolun~~u'u~~n~sto?~~0~~don~~0111~~.t~~ seeak uuolmr NA nn 

iu ii~nrron~an~n~i~'i~~~~nikoi)nn~~)s~u~~~mu sw liannrd 30 otmlan~Gon 
a -2 

L~~UI~RI 14 ?U OI~~UICIII~EU~~:OIR~~( cover glass %~uI%D~IQR~~u~J'u~HIo?Q~~D~~~ 

mr~eSnintlermrnri7~ JI U~~ U~ T~ul4n'nXorpan~.1~d 

2. kiluundollan~lulj~in IRU ~~ui~~ov~~uun'~~~~n~~u~u~n~~#~~~iun~tda 

l~lffid€l Bergey 'r Manual of Systematic Bacteriology. Vulume 4 11111*1&80 Bergey0r 

Manual of Determinative Bacteriology 9th edition 



u3~mci1~uri7oi1~ i~wauuon~lu~u~n~lianlb 

(Isolates) 

~IU~USU~Y~ 

O~~IJ -- 
29 

3 1 

37 

22 

65 

56 

26 

20 

PH 

I 

Y 

iiuu?~7~?~1llj5jl 

a'unm 

~UU? 

RUIJ~~UUDU~G~ 

Suu?~asu~ulw 

Zuu?~awooudam 

R'uu?11arno.r~if1 

Zu'ln au 
- 

3 

3 

3 

3 

3 

3 

3 

3 

7 

7.3 

7.4 

7.2 

7.5 

7.4 

7.5 

7.5 



'SI 'PI 'El '21 'II '01 'L B/ELEQhML~R%Ull 02-L'tl XI11 09-E'tI 'El-PX '22-IX QF Y(HILIaL 

P tlLRt!E LMTtlZUE 8 Q~lKEUEQS~MUB~btEQBEL$UnILUYLnh 01-Ll :PI1 E+9d 'LZ-91 
P 

'12-9~ 'E-v.~ 'I I-nr rruiqekoy MU y 01 9 ugnnnlguoliwibs nrmgur~ 6 oyvtuurn P P 

RMUULPLHlnh SMKl~U~ 81-LPL~H~IN~UKlLU~LR13UIUD~ktRU~ RBYI)UQ~~EQ~~~~~~ILU 
P r -r s 

ynoriuu~anlcLrrfvauuLoy~uH~csMc~ n xna~nv s ronh~o~rioc~r~zn~~~pt~~r~~~ A F 6 a 

USLIKLPU L~UILLOL LZ u~~~~~,MuQII~~L~~u uo!styf!p s!p ~ad~d gnu1 snarnn -S fonhcrsi P - 
s~ur~n~sn~~~pr ~~CL~USLU~~~LL~LP~LLU~QPL r qq~pnp~s c uuLun~wzi1 y 

r* P 

~~PL~~~~~sLHLO~~Q~~~.OR~~D~~IU~~RU~~M ni L ioung ropnir~mb~ pnopncs rrz 
m 

LtmLU {JaTqs ]em~d!m) LLkQl~RRlIDL?kQ~UlnTC~lMlrtCt SYRIS@E 05 1x91 YLfiLEBUYU 



Isolate uui~~#ucii~ju~na11~~1n (uu.) 



mni 3 linvolzrn~loioJunction~~u~u+ni1 27 IoIrlam luo>mr GSM 

n7w (a) R1-22, R1-23, R1-29, R2-11, R2-15, R3-22, R4-3 R4-11 R4-15 Ira: RS-I 

nlw (b) R4-12, R5-34, R5-51, R5-57, R5-60, R6-21, R6-22 R6-27, R6-35 Lro: R6-43 

niw (c) R7-10, R7-17, R7-18, R7-19, R7-20, R7-22 itnz R8-14 



u 

a~maWn:: 2 141 I~~ ~ ~ I ~ ~ ~ R ~ ~ ~ ~ ~ I u T I I u I ~ o ~ u ~ I ~ ~ ' u ~ ~ ~ I s I o ? ~  S. oureus wui~dmlnnj 
P a0 

aziici1n+x~ni6~u~-1~ (MIC) OC$~?~UI$OO~~ I dilution unit/ mI ROUOIU~U 9 ~~TTLBC~ 

roqatu~n'n nmultnawi 118 dilution unit/mI ij 5 ~EI~LI. IKI~~R~IU~~B WJ 10, 114, 1/6, 
u 

1/32 lit!=: 11128 dilution univml QZ~~QIU~U 3, 2, 3,4 IlIZ 1 kl~(lllIFi #7llth6IJ %RLL~~o~Q%% 

2 Ad 
lan ~7-17 o:~~unonun~~umu~rnfuni~u'u~~n~~~oi~uor s aureus ~%hp~ T~oiinmu 
~dt~bu~~~~uo~aird~~au~~na~'ut~o~~~ 1 /I 28 dilution unilirnl 5 ~~n~u~flo ~D T ~ W I  R8- 14. 

v v ; 
R5-5 1 ,R7-18 liar R7-22 ~ ~ ? I ~ ~ ~ u ~ u ~ ~ ~ ~ ' u Q ~ ~ ~ T ~ ~ ~ ~ u = : ~ ~ ~ I u I ~ o u ~ . ~  ,1132 dilution 

uni~rnl ?~~UIBI~LRC~~U 7 0:~n7lUI~U6URl~RUO~fl1~dfi~~U.1Ufl1>$~~~n?1lil~~VO( 
. , 

S. aureus j;iina~~~'UYu'UYldi~nii 65Fl15 15; 4 





Y Y '  
mwi 5 nan~~u~vuuu6~q~uo~~~~d~~~~~~n3~~~~n~i~na'~~u'~~~f~n~~~~~~ 

fll5~~?€pJ€I3 S. aureus. 







# 

sinm~~iun~~ouontIuliuho~nSu 8 wrir 1~~3nmnniCu~i'11n'gw'qna~~~1~ ja 

nzrnlltl? kuian'uqlnn nui~niuirouuni~on~tus~'u4n'I#dtnuR 286 (lolmnm TRuIC 

D1Hn HT agar 1auiinillm~z1iu9~~i~u~an7 14 5u IUILU:~~~~UORR^IUGU~~~~~I'IIO~~~G 

~'nvruzf ~~niin~iur~~fl~iiu~~i~~~n'~d~~~~iiu~~~~~n~~u.u'~~n~=:~~w"~i~u'un'~ iia~u'~ 
4- J Y Y  

oirn5~lari;rnrnf1qn~oa~n~uu ~IH~uo~H~~I~uI~$~ HT agar hL~u~~~~~di~u~:tiiHjU~u 

mrio?quo~~io~~luGtl3n lu'o~o1nluoi~1.riid3~11~~no~uo~ co ii?un~trjul~fini~ 
* "4 

~htndoiuo~tioniiTuGu3n i~nzuonoinljuuru yeast extract d~~~d~tn?~m~~fi~~do~"on 

Jau (Kalakoutskii and Age, 1976) nn ~~vn~~onl~u~.tnv~nia~tii~~~I~ni~~o'uii'i~u 
1 4 

m.ii~unti~u'l~'I~i~w~=:~~~=:~~'~~w'~#o~~i~n~~u~u~n ~~~M~~~~A~?~UIH'GU~LH'~R~UE~'~U 

X a -4 rn 
a1iiiriYS4dw11r spread plate LL~LI~JL~LL%O~QUH~~~ 30' LI~L~U~ &I$U~(U~~U~L;O~?U 

Iqi~aiyli 
A a* ii2i?oti1a~'uf ~~~i w~ w+~~~~~o~elli w~uin ~usi?o"i~yiim~u r.ruaiu?u 

~ioniiluliu?no'c 65 lo la in̂ iiuu?imiknd~aazii~fia'i iinn'umdu iif6utiouhanrdum 

iwqu ijTiin71~i~~n~~diqi~in'u 4 ~~RPu~~~~YB~~(~J~~~~~J'~L~u~ w~~To~~~ wIILLoA~I~ 
"d 2 

a K O  t I, i s  d~v~~~~~nAPTuuu.ann~~ufi~~~~uln~i~n~~z~~~~u 
dUU 

~mni~rriu T~urruiilnTauunnvf~z~ui~ ilqR'~1iduaduuiia~G1a7~75 ijnlrnfitndoi 
J 1~a~1#uluii~n~ol~iau~o~'uu1d~uo1n1n 

o 1nrnrri~don~~on~i1uo~'u~~1d~no~a zs6 lolalam ~rnuisoni1~mrd~j~~u=:16d~u 
I .  

'jij paper disc agar diffusion MY~I$LLOB~~U~U~~~~UP 27 ~0~~lll0~1'Y;lh~n1~750flf14al~ 

v8 - 
~l~~~u-~ui~mliai~uoqidonwaBu~o S. nureur IR aan~~gu 9.4 % uo.r~iani~uriuind 

da s'w " 
uun?i$fanufi l~udlolalan ~7-17 mu~r~n~~t~nd~~~ut:n~~n~~~~u'~~~~i~~~~o~~d~ 

~RR~~U~.~~R~"~~;R~I~J~~IJVO~~QP~~V;I~'Y I 8 u'aa'imr d~ur~oniluliuinlo111am~u 7 

iimrnti.r~c1~diin~>un'i1~~'oun-iid nmurnu~r nlumrnhqms lfl~dju101Xi~in~~ 

a~wrai~~~'oinn~iun~~a~~a~~~~~~~ii~~~nni~~~E~v~~i~~n~~u~'u~n~~w~i;~ o'inmu 
Y Y 

~51~uo~~.rIan~i(111~~~i~1~06snsii~niuionrYi~~i~lj~~~~rlfi (115n~4, 2534) RVaUVUlu 

rnsnmnounmun~uir oro~~1rd~~~urdn0n~i~~ii11~n~~1~1fi~~o~fi~u~~m~~~1a: 



o1nmmmri1n~1u~~~5~~~~~'~0~a~~d~5~~~~af1~~in~~0~iil~1~'~~~1~~ 27 IOTT 
taR ~ ~ ~ ~ ~ ~ ~ ~ R ' I ~ ~ ~ ~ ~ ~ ' ~ ~ = : ~ O I C ~ ~ I ~ F ~ ~ ~ F ~ I ~ ~ I ~ ~ G U G U R ~ ~ ~ ~ ~ ~ U I ~ O ~ Y E J ~ I ~ ~ O ~ ~ ~ O ~ ~ ~ D  
nalrour~~oi1r6u ~~ution~~uk~n?o~.am~ R7-17 B~IFI~I U L~ UI R 11128 dilution 

2 v v a9 
unit!rnl aiux o~uifqrnr I ~ ~ ~ ~ ~ ~ I ~ O ~ R ~ Q I I ~ ~ ~ ~ ~ ~ " Y ~ ~ ~ ~ I U U U ~ ~ ~ I ~ ~ I I ~ ~ ~ ~ I U ~ ~ ~ ~ ~ ~  

6u 7 nu~un~~uii~o~a~a~~~~~u~~~~~s'~~ar~~d~~~u=:~~~~~~~n~niwu~n~~et'~~u~d~u~a 

u'oe~n~8~~u~to~u&n~~~~3q~~~ S, aureus 14 
01 401 

o-rnw~n~~li~lronlus~~~ouauoauon~%uCu%nl~tjcll~n~ ~7-17 Aaun1r~r7o~ou 
d -v 4 

Bnutu~rn.rriarq~ui~1~1~1~ii0~9u~u'~ srrepromyces sp. ~a~S~~~rnnuIA;inl~~~~u~i~ 
A a4 dd 
r~~~~a~ndanun~~u~~~~n~~~n'un~~pr'fug~u ~'i~:?nui irnr5hlni lu'oHun$uuo tlol.ainR 

4 
$q::o-ijna'uni;lu~'u'ioiu'nlHu WI~UZ~DILLQWI~WJ Sfreptomyees ~~azGm~~fi~~d~~igU 

muu1?%nuolzt8u~nTd n~~adof~~unluu'~lflu~n~u~flu aerial mycelium 





a~nrnsiio.irntw8~rn~d~~~u~~in~~~n~T~1J'u1 innu 286 lel~tao duun~~' 

ain~uiunialuno~~irrr~wn'~w'~~a~~~iu (rjrn:ialitt?) iwi~ni~iivqlan 8 ilwd.r(~uau 24 61 
. * 

oils rruiikon~luk~n 27 ~o~~~n~fi.rrn~l)~~~u2:~u'uu'~ni~10~q~~~ SI~~~IOCOCCUS 

aura ~non'lo~rrnm ~7-17 muimnh~mrd~~~~=:'I~u~n~~~~~~~~~~~n~~~n~~~~~~ 

~I~ivi~fiU 18 Sniiiu~~ ~~orj~~~iciin~~u~u'~~w~i~~tlo~a~'~d~~~uz~~iui~n~~E~n~~ 

~ri~vor S. nurevs I#%hklfiU 1 /128 dilution unitlml. ~l~~l5~l3~~0~nit~1~n'~~l~ 

'inen a1lnroli~uonrriR~u~2:~~~u'n~0~'1~~~fl1~ R7-17 ~&Mu~I~~~J~<H Strepromyces 







nuiz~nuia~aw~ uui3nu1Sr'uln~~rr rl~tld. 

ii??n5 ilr.lra. udd. qm~a~nsirn~si~~a. pbinrnr~nmcna~~~i'~~inn~u'Zn~n~~oi~if 

~r~idszm~lntr. MIL 261 - 279. 

niunur ri~uoc. 2524. mid~~ausi~z J~)%uI~II~~IXW~~U~~~. n1n%251?na> m:: 

%~uirnamf un~lnuiiYttr~u~ln J. 
u u Zuns 6 lh~j.lg1kii~. 2543. HDIIU~PUO~ Streptomyea ~UUUI.~&Q~ASU~(~~~LQ~~BJ 

iiu.Qi;aimdad. ?nuimn~rliern'~ ~w~pd?inui nmiaikinu~ nuzSnui 

a~nmi un13nuiGu17u~Inoi. 

nula %Inn. 2537. in111~1nS~i~~Gn. ~THUPRTOO~LPR. nlPtnwi. 2M HJI. 
b; ~.i a a 

6qblaii twgiqnX. 2528. ~I~KU~~~~~UI~~.Y.~I~~~'U~~P~~~IICTI~~~~~UEQ~GUU~U~II~ wu 

4 k~ia. nol~maircuqummi urciinutriuan'cln. 
*CCS glr ar xu ionolqn. 2534. JgunmrpmrPjnui. niniafa5nm 5nsiriunl4y nnqnnu. 

w'uylnn. 
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1.1 Hickey - Tresaer's medium ( HT agar ) 

Yeast extract 1.0 g. 

Beef extract 1.0 g. 

N - Zarnine 

CoC1,.6H,O 

Agar 

Distillated water 

1.2 Glucose soy bean medium ( GSM ) 

Glucose 20.0 g. 

Soy bean 20.0 g. 

NaCl 4.0 g. 

K,HPO, 0.05 g. 

MgS0,.7H20 0.5 g. 

CaCO, 5.0 g. 

Distillated water 1,000 ml. 
e A d  

Y 

aroluk3uwfiuiawucldli2tln'u in1dursi~rronn~lll~'u 15 Jou&oaai~ii-, 

gmn@ i?iOc Bunai 15 uiCi 



1.3 Nutrient agar 

Beef extract 3.0 g. 

Peptone 5.0 g. 

Agar 15.0 g 

Distillated water 1,000 ml. 

( pH 6.8 1 

nzmud~u~nuibihuiiu 1~uli1~dbsu$uaza1u 

Inmuriu 15 ~our;domtjad gplngu' i2i0c i3ur7a1 15 u~/i 

1.4 Trypticase soy broth 

Trypticase soy medium 30.0 g. 

Distillated water 1,000 ml. 

2 4 
azmuaimr1u6nb 41 Wd~si~nonn~~a~'uIo I 5 ilouridomin& ~'UHCUP 

i2i0c i9una1 15 u7G 



fllllFl?~~ Paper disc 

I. ii2nrz~lunrol Whatman IUD; 2 ~l0lz&~um~o4l~l=:nf :RIM (paper punch ) 

uu~nt#udiguinrn.r 6.5 au. 
Y .  

2. I~IL~~U~IZAIM~~D~~IOI:!#IIT~ 9 ~ ~ ~ ~ ~ 1 ~ ~ 1 ~  I tt~~i,ld$~~i11?ai~tlln~i 

12 L'C ~9~1ani I 5 U I~ ~I D D~ u~o u~~~~~~~ u hot air oven dgolnnli IW'C idu~xt, 1 o u~i 



*Ahhae\ratlon< DAP. Dmrninqxrnlrc wrd : NA. roc a~lrcahle. NMA. mrcuhmycol~r Kid 

\11? alr cmaln hydro*). fomu ofDhPlhu nu!, mn r+plwr mrsvDAP 

Porr~bk gmdr a~~qmnrm 

(p+ mtn r 

-hn.rdl?l 

Typiut ky morpholog~ul fcaurc and additrmal 

Chcrn~aI p-rn 

Only rdmmc wlium hwd:hakr do mM1k ekmemr 

Die~c 

Amlm ud 

No DAP' 

Di4-lc 

SUW 

NA' 

L-DAP 

rnrrv~~~' 

Only dmratc mplium tamed:- do mMtk Rm~sruI21 

mid clamus in dda cultraa 

Stailed myfflium land; shmtc mycclnnn brerrmg Prfmunm**pm 422 I 

~p irwo mnmaile ckmems 

X Y ~  spaagirdmikspmr k ~ ~rc ~ ur I ?41 

Mabuk chmr otandim m rhc d mycelium --- 
N A 

On~Iubaracrnyplrvmf~~ks1mom6dcocc1 TprrdwlrrtZ:I 

Only vrbPrnt myulium rumd krrnb rpmrrYl a 

n&mnrrul verickr 

Ambl myctlium vlth bngctums o l v  Srqmm~-c~II? 

Xylov ud 

Ar.blrmu 

Scha~t id (Chernru lypc) 

Vny rhon hinsaT*rp conidu fmncd (.Wc-rlI&qmrra 

rypcl m rml rd mrv* rnycclwtm 

Wlds alagkd clu~nr ofcon~du f d  

Ua d mycelium; Cl- f d  Imnarulty 

m the vcgUNin mycclium 

A d  mymlium only. maileclcmcnu formed 

No rpaangia; sin& cmidia famed on submate myallurn. 

oh m hgc b*ck mufold marm 

No lporangi~ s bl &ins of mldm fonncd mi n g rmm 

'nu d- of rhc wlonicr 

Chins oimnidi on dl mycellurn 

Dactyloid dippic sprangia paruding fmm the adace of 

& colmiu; nwik 

Spcrangia containing spherical molilt spMcs formed m tk 

surtax otarlmiu 

Same; mdhped spalgiowcs mile by polar flagella 

Same; wio~pats with lateral flagella 

Multildar rporangma romscd; rpaes nonmwlit 

Kilusuhryrwrd I NI 

S~~C~I W"~ W 4 2: I 

YyUtmjrn 125) 

Pmpm*nir~Uinm t2S) 

Xi~ll~pmu (25) 

splm4rh?-d (15) 

Hmlllympyo 114) 

CaHrNaBupru 114) 

Gf-m (29) 

-ngrum (24) 

Ac~~auptmrs (24) 

AlrrpuNmIla (24) 

Pihelia (24) 

Frdla (11) 



' Abbm~arlons : DAP. Diaminopamlic acid : NA. na applwabk, &MA. nocardomywlic wid. 

May alr, conlam hydroxy f m  of DAP thal may mn rcplace ~YY~DAP 



' Abbmiionr : DAP, Diarninoglmciic acid : NA, roc lppliclblc NMA. mardom\colu rcld 

' May aim wntain hydmxy rormr oiDAP ihpr wy even rcpla~t mumDAP 

Dispmt~ 

Amiw %id 

Diiic 

S W  

Nodiiic 

nrgar 

Typiul key morphdoglul fd m ud dd~tmal 

Chpn~al p~pmlc~ 

NMA h t :  aerial rnyccllum bcarbnp curlcd hyphPc 

*nboddcd in M rmorphlrr matnx 

NMA m; long chains or spxcs I& on mial and 

wrbmc m)rctium; qmcr korm ma~k In m .qumur 

CnvYOnmCM 

NMA 1h1; mal m)-ctl~um I& lo frarmmt Irno mdr pd 

mi: sbl ch~nrofva aIw I~rmcd 

Singk midi. ramod; tku ire hitmm b mal 

dm- 
SMW u .bOYt bu tk I~ CI uc n* bl-rcll%tant 

Longchinr olrw famrd by Itw ~n.1 hq4w 

Aaial m. ollm unncd Inlo r?nmtuu rckmng malk 
rpaer 

Muk~ukr v pi a rclcarrnp mnlk 5wn 

Posribk gawk zssignment 

(wpwmkr) 

Kd&k1rlyw(~gium(29) 

Acl~mupmb(ZI) 

Psr~&mtvdufu (21) 

7hcrarw;inrw4~ca(tB) 

Thrrnurrw~y~~pw (271 

Akcvdu$wu (17) 

A~vimm-u (27) 

Gu&tmd&Ihrr 127) 







Group 23 

Group 24 



Group 2G 
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Group 27 
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bllFlHfd3fl Q 

qolrmfiuac St*eptomycrs sp. 

nlsl4i 6 fjfUffIJl%~~~ Streptomyces sp. (Williums ad, 1989) 

Charactem 

1. SF chain morphology 

2. Sporr surface omamcnhhi 

3. Orher morphological hum 

4. Colarofspwe mass 

5. Pigmenlation or subsuuc mycelium 

(wIony met=) 

6. Dihible pigmmtz 

7. Melanin pibrmcnt productim 

B. Antlmicmbid activity 

10. Degradation activity 

12. Growth tempcntm lnd pH 

13. G mh in prcccnoe of inhibitory 

Cmnpwnd IYmwlw) 

IS. Usc af c m  rrwrces ( l .OY.w/v) 

Chanctm stat= 

RectiflexiMa Rctinuulilpcni. a Spiral= 

Srmoth.wuty,spyr.kiry arum 

Fngmmwcm of subualc mycrlium, sclemtia forrrmlon. sponrlation on 

mycelium 

Blw. py, peen, d. violet. whilc a+ yellow 

Ychlow-bmrvn Ina diiinclive m). bluc. perk, tal-awge, a 
violet PH unriliwty of pigmcnk 

Yellow-bmm, hll*. g~een. red-p. or  vidê PH rmsitivity of 

pigmcncs. 

On ca~~ron agar ud tymrirv a@. 

Acr~vity against Aqm-gillw A&, &aiIIm srrbtilis, Codida d m 

Escherichin cdi. M- I*reus, ficudornonar flrwrucc~, 

Saccbm)rcr mrvkiae. ad Womjrrr m~mirrn. 

tccilhinuc. l~polyrsc. ud pmtcdysis (on eggyolk dm) 

Hydmbis ofchitin hippmlc. ad paua Ni W dwtion. 

Hydrogen dlidc pmdwtion. P-l&-, ud P-kmmax inhibitat 

wunion. 

Adenine. allantoin. din, win DNA. dastin. aculin, gelatin. 

guanine. hypounth~ne. m.4, starch. fcstogcrw. Twcm BD, L-tyrwine 

xanthinc. and xylan- 

Ckphdoridinc (100). dimtlhylchlormcvr).rline (5001. gemifin 

(ld0). linmycin <100), nmmycu (HIl)), olcandwnycin 1100). 

penicillin G (10 1.u.). riiampcin ($0). kreplomycin (100). tobnm)~ln (W), md 

vanuwnptn (HI) 

4'. 10". 37'. 4j' C, pH 4.3 

Crysml violn (0.0001). phenol (0.1). phenyldhhml (0.1.0.3). 

potassium telluntc (O 001.0.01). dim ~ik (O.Ol, 0.02). dium 

Chion& (4.7. 10. 131, and ~hdlou atcue 10.001. O 0 I) 

DL-a-ammo-n-bu~!nc rid. L-arginiru. L-crysleinc. L-histidint 

L-hydrox?yml~nc. L-mrth~on~r*. pomssium nitrate, L-phtnyhlan~m 

Lmnc. Ltkmninc. and L-\-alinc 

Adonid. L- h w. cellobiox, dcxtran. Dfnsctosc, P-. 

D-mclcntow. Drnel~bim. raff~nou. L-rtumnosc. salicin, sucmx. 

vehalm. R~IIIOL. ud .!I-. Sodlurn accu~c. xdium citrav. mdlurn 

malonale. sod~um pmplcmaw. and dium p)-m~c Ithcsc 5 compound 
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