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~~nni~~~~niiun~~u2u2iuu'rra~finiflu~i?ilfi~w"yfifi~~siu daunzirr~~fiaaazfii i 

uunlnnuqu f ukFisqlfin 4iuau 7 ii~d~aiuirn~~unuwn~~u'b6~~uun 139 ~oh~fin ~ 
v 

~i~i~nfiaunir$u$~ Staphylococcus aureus bbfi: Fusarium sp. ~nu~~nirbbw~m~i~uu ~ 
n~~ni~bbej~nfi~ (paper disc diffusion  method) ~~~?~si~~ab~~~Pdbb~f-~i~ (nutrient agar) 

bbfi:alv?~% ba (potato  dextrose  agar) mlu~l~u wujl$ 2 ~~ VIII~~ M &Fl~alV bfifl B1 bbfiz 

88 fiiuion~uh Staphylococcus aureus LGdqnlnuii ~n~udi ~u~nfiiqu~bam~fi bvii n"u 18.2 

Lifi:: 20.4 antrumr miuii~u bm:: 10 ~a~ainnfiiuitn$uiq Fusarium sp. ~anu~atr~run 

A12 fiiuirn$uf?4 Fusarium sp. ~64dqnlnuii~Au~i~uGnfii~u3~amIfi~viin"u 6.3 
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Abstract 

Soil bacteria form Rajabhat  lnstitute  Pibulsongkram and Kogmatoom 

Intersection Phitsanulok District were 139 isolated. They were  tested  the growth 

inhibition of Staphylococcus aureus and Fusarium sp, by paper disc diffl~sion method 

on nutrient agar and potato dextrose  agar  respectively.  It was found 

2 isolates  that isolated B1 and 88 were  inhibition of Staphylococcus  aureus . 

The clear  zone  were 18.2 and 20.4 milimetre  respectively. And 10 isolates were 

inhibition of Fusarium sp. that isolated A12. The clear  zone was 6.3 milimetre. 
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4.2 nl tmnfiau Staphylococcus aureus 21 
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4.3 n70m ~~~~ULLYR M Fusarium sp. 22 
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4.4 6'~ltbld:~~'~l~zZ~laF"da~ B8 uua7~79b~u9~~a~abm~u~bbani~ 2 3 

(nutrient agar : IVA) 
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C * 

dl 4 

4.6 ~nwmz~~~mfldu~a~qi~am A12 um7n7o~i;u~~aeu9rm?u~~an74 24 

(nutrient agar : NA) 
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44 4CP, 2 
aiod~~auz~~uaio~nu~~au~ouaoi~~ulunozuaunioa~i~~~azaaiu~~u~~ 

4s- A 4 CA 
(secondary  metabolism) diiqmauu~~u'u;d~a.j;iaiu~~uwouaumau~g $%~PUM 

aiuion w~naid~~auzdau~~~mi&uo~~u~u d~flu~~~riddairnd?8uw7ddid~ &iim 

d~n?ui%a~n~ddaudeuaaiuaio~u~~~.j;il$biimaisoi~isbdonis~~?~~'lu~mae~!.a 

daudsduaG~edaisdfi1auz liunis~nwmo ~du nirl4ainlfi1auz~in~8uw34unis 

Gu'u;~Isn!a~m:~rua~~~!a &Lflu!aLnrwziiq nisl$aisd fi~auzqin~3uw~d~~~unis 
4A4 Ir 

cw 4 

l$nio~nunuoiniF;~~li~~rw~~~azG~~ waFiioqaniw 4uiI.m ~nMjwi~~iunio~~w~uu~u 

nirl4aiod j~auzlunirnauqu~~u~C~olmd~~m6uuywflmuw8nluedui?nwilsn 
4 CA Ir Ir w4dl 

d~u~Zuwsu~l~dnwiluns~u no Staphylococcus aureus flin~bnoi~is~flufiw 

LLar Fusarium sp. i~Lfluaiaq&n~duauo~uz$o~ww 

~do6m~ljsnuun~l~ulu~uda$i~aisdfi1auz~uf~ Staphylococcus aureus LLB~ 

Fusarium sp. 

44 dw 

aiuisni~~~unwuuwnwLljon'b~d~Z[iilaisd~1auzLdol.a"buni~u 

Staphylococcus  aureus aaz Fusarium sp. ~~az~iai~~%auz'bd~nwia~mao~ai~ bf?; 

LdnYuiu wa~uoz~u~~$u'b& 



4 s4 2 .de-4 

u1ria4quz~u1u'ita1sdtznauZu~su~wBn~u1mu?iju~su uqaauu~lunlsu'u;dnl? 

4 68 
I 9 ? ~ ~ ? U ~ ~ M ~ ~s e dl ~lfl ~ ~ ~ M ~ ~ ~ ~ 1 1~'ldfi~l~n?luI~~ %~~l l~~9?huldfiq?~zflld"dzh~19 

l$il$n~rkr~lslzJ rdu naausuaiinaa (chlormphernicol) ~Biii6'dnd~unu?da~auz rwt~ziia 
a-d 4' 

nlu~ad46lrvlirnnhrLsn ~nqin?a~fiu&a~u~daqau:d~a 1 dari~~~mu?~n~sk~ns~:vlvlsand 

k~nnz~~n~ipur1~fluu1nl~3auz1dun'u (afi.2531; Russel, 1983) idu~da~auruwriimqz~i 

4a-4 

u~~~l~uolilnlu?~uM?uIwu~n~u~mniuvddI~~tu (fl?h,2526) ~uqn~~vnss~~n~~nttuu~ 

dj%auz~8uw~mfla6vddddna1ui1~~~11d~dtwiiqu1nd~m ~n~shwuu~dlj$au-u~nni~ 

Id 4 

8000 rnpl rrnuiwut I 23 aiinrvil~unrd~n1sw~m'5muntz~]aunlsvfinILaz~n 50 rCninlsw5nku 
,,a " 
a-iinakrns~:J (Crueger and Crueger.1990) u1dfi??uz~6~n6uw~rflun$drrsn~u~ w.d.1929 

~BIU art;n~~uma~tu~~ (Alexander Fleming) duik~~u Penicillium notatum alulsowBm 

a~ot&?dnlrLq?ryuapaaJ Staphylococcus aureus I&LRZI~~~I~~~~U~~ILWU~~~GU 

&,a " 
(pennicillin) 6~~11~3 n.d. 1940 ~~n1sw~m1~u~~~uu?~~fi1m1du~$d1~sn~udsz1~dav$~ 

a~u'Pn11mu P. notatum ( Primrose.1987; 1991) t1a~n810uwand6acn1sman7~qulun1s1~3~ 
" '4 24 " a e.4 " 

L?U~PI (obligate aerobe) ~diu1unl?rwlrL~udb"dauqd69d1"aud1ruu surface culture aaafinlrii 

2 
~ouh.r~tu~nua~riimn~rdu~dau"~a~~Buw~u"bu~u~au~n~~azl%n"u~~~na'ud r&wln 

P. notatum13iwau8mlun1suBmrwu~~5ui~ lmuqz16rwu~~Bu1Gua 2 SaBn~ui.iia~v~s I Bns 
z44 Ir d ,A4 , 

kuuq;lunlsuun ~enici~liurn alu~odw 1 rwalflm~~a~bwaw5ngd lmuwuil 
2 -4 ,4 .4 4 2 4 

P. chrysogenum rfluaiu laem~fiu~u~m~mm~ua8.1nlsd~f]d~dnr~uaun1sv~n bbazalu b"damLLun 

16 wui~lun~ruZmrwuir~BuPmu P. chrysogenum qzlQiWaw5ngsnj120 n?uFiaa1~14 I Bms 

v&~~nn~skuwurwuu~d j%auz1wui7Burr&a u?G~u~iir 1 iiidu liinaluaulqdrwuuan'uul 

rJfi~au:o~~~~'o~?d in&rr~u ( Waksman) LLRT~M~IKFIUWU Streptomyces griseus dalulsn 
,a v d A 44 .=id, 

w3mu1d~Bau:arnr1JCy1sJ'u3u (streptomycin) Im ~aI~~q8uw~uu~flurrU~~ b~u~~an~61dz~dlu 

riudaol~nuqzahtlu41~ adlundu actinomycetes ~DI&~D~~URU ~~un~$undu:a~u~sn 
4 s.4 

wBnu~dFjhuzdu 1 I6~e1ukuriam fmu actinomycetes bfluuvddaed~~uMsu~alu1sflw~mul 
d 

dj$auz!6~1n~qm nlu 3 daua~~u1d~?au~d6uw1_1~~~~1n~~un~$uluniud nu';~u~lljlauz 



$di60Jl bau a:%ux%.dRaiu (aminogylycosides) LL~U~I'YI%~~UF~~U~ (anthraclines) nearrru 

4 9 

dunafi (chloramphenicol) rumi~~finbrnu6 (P - lactams ) ~ihde6 (macrolides) rraz 
bnn~i%uR~~d6 ( tetracyclines) (Okami and Hotta ,I 988) 

dud. d 
bbwrjdqtuwrun~l6~~~t wuiflfj~auzd~drz~u"~~ ~dau~wa'b&bbfi actinomycetes 

(Streptopyces, Nocardia bbfi: Micromonospora) bbfiztl (Penicillium LbfiZCepharsporium) 
a cia B 44 

(nirwd 2.1 ) ~u~qqlju?i~uw~e"idai~ua~~uwz~fifinnr~u~nrbwi~wu~wunir~n~i~~~aiu 

aiuirtllunirwtnoid~~au: wuii Pseudomonas bromoutilis dMilbun~kin~imrrfiaiuim 

ahdairdfi~auzdijwfi~uidbbun~~ubbnruuanwan Staphylococcus aureus, S. pneurnoniae 

Mz S. pyogenes dii~?i~r%u%u 00.063 IU~F~~~I~%J~?I~B%W LLEIL~WR~~I Mycobacterium 

tuberculosis d~?i~r$u$u 0.2 ~u~nsn~uda~et~nrbbdaifd~d~wedabbuR~~ubbntueu 

(Austin,1988) 

4 UA 
lunituunq~uwounaiuirowZmuid~?auz~6Sd'n~~unqin~ulurr~~~di~ 7 tvluaik 

d4 9 C ~ U d 
nrouiadiu 7 T~lurii~aadi~ftunuqe~~wrua~uiezeiu~i ufi:riiniadi~'lunrr"~aweauadludi 

2 
uidilm"r~a~i~ndWJ 3iniadi~di~aqi~a&auidiuldlu~iu~wiz~"11a (petri dish)ddalalr$.d 

Y d d 
dttnouAuairaiaisdid 7 wk~ln~u~i~lurwlzraa~~~d~aadidbb&auiniu~wa~~b~a~~un~eJ" 

~q?q'rfldn&ii ( colony) ~'ra~~iairnoiu ~ikleii~ad8alvlaiuirnwtmuida1auz'b6 ui 
.%::a d ,=id d 

d~?auzqzbbwintzqiu'bd~uaiwir~urau~ klii~a~raeuua~ruaardr6uunwrotlnlauuaasW 
Y  la 4 8-4 ~l 

uuija~Giuo.raiwir~u~rezEiur"~~al~~rqr~ u%amtau 1 ~~~e~"~a~?6uwsuM'ari~uid~~au~'b61z 
44 a 442a 

b?Blu'rbam~fimu 7 TRl~lii (clear zone) L~~d~ln~~nl~~~~ Q" U~dbb;i~~bt~ ~~~fiUn~~RlU1~tl~bUn 
4 u4 a 

rqaqtuww; wfinuidfl!auzqin~i?sdidftu!bi 

(broad spectrum) 

1 3 
2. na~RdIa~iaoiqzb~Irjinulnionoui 

d 
3. ~de'~~ui~fluszuzneiuiuqz6a~'bdr?~la1n1o$ (side effect) piid 7 nWi% 

dntnui riu drzainauad~ndiaiu innainis~rfi (allergic) ~?anissmiu~~mdatzuu'bww3a 

9~~~fl~ld b'l~81191f 

4 cd4 d 
4. qz~a~~~~iiaiuq~uwruwua~Aa~~~~uiisniu (normal flora) rua~qinqz~iIfi~~m 



nit~~uauqara-xrsualR ~u~~uwariilfi~~mi~nbbmtn4au16 
w2 &A 

5. 6aduduqmsbue~luwa1aul (plasma) ~mzra~~~aa~uiwniu 
pl 

6. azaiuGiI6b~azinaiunqKa 
3 

7. o:61~niniin~~ui1~n1udio~Ja~~azn~e~~~u~aa1ralu 

brvnfliouiir 1 ~WH Actinomycetes 

Actinomycetes 

31 

uida!auzuanqins:lhni~QnwiT3n~bda uid~~auzuitaGmG~aiuitn~iu~l.a"d~:Fuau"bu 

6lu&~ 1 16 (Crueger and Crueger, 1990) bdu 

n. la"ia6iub;adan (antitumor) uid~!auz~:dd~z~~niw~uni~~nwib~adan~]id"d~m 

I6rrr-i aclacinomycin ( w$wqin Stretomyces  galilaeus) actinomycin C1 ,C2 bba:D ( wzmqi1: 

S. antibiotcus) bba: adriamycin ( ~$~9in S. penceticus) bfluh 

r. la"fiean'u'bnfh uid~~auzu~iurihmaiui~n~iui~flunitfia~n'u~sn~adi~ 1 16; 
A A 

, niiaism~8ni:ru ruad9inl~~uinahi ~~aiubfl~ %~hid~8~a"b~~~~~bb~~bb~~dd~ 

dozFua J uan~in%kr?ndauwaiu~8mu9$um~u"bu~u uid j!auz6ai~on~la"n'~]4"11 ;a aatdlas 
W P  d pl dl 4s 

uuruilafiadliubnwaibnmqin Pseudomonas sp. ha: Xanthomonas  oryzae lulhqlhi 

uid~~au:aaiuaihmd~ni~w'~uib~e~flunitfiadn'u~sn~ 16bbfi blasticidin S (w$nqln 
3 

Streptornyces griseochromogenes ) l$bflu~ls%il baasiIu%ia wa ia Pyricularia oryzae 

cycloheximide ( w$m9in S. griseus) ~.a"L~~~i3dlb~~311~~E]w"~ LLa: polyoxin ( w$m91n 
& 

S. cacaoi var . asoensis) I$~fluai~silnaolnl?l~%ii~aa~ika~1d 
3 A vw 

n. %~b~u~ltnuaual~l3 (food preservative) 16bbr-i pimaricin I~bfluai~%iib"11tip1lan~] 

~a~~l"11d~i~it tylosin (fiwadmfidafr'i19 Bacillus ) bbaz nisin ( i~ada Clostridia ) IBu 



~mPIlrmssuairrionszila9 chlortetracyline l4Tnrnmaiui~m~aqdai L& 11: 1r-i lplu61ui~PIuh 
44 a 

tird~~ufiulnr 5 wwrau rElu6u ~IS~B~I~~I~~ZLM~I~;WU<~ pirnaricin LIR~ nisin i;nis6iui 

1#~itnis~iiuinniiuidfi4auzdu 7 

TI. l4~~uais~i~nio~~?~"ua~8m?"~~a~l.a"~~uui8~ ni~inuuid~3auza~l~lIuaivisf3ni 
t d 

lufluioa I - I o ira2jnTuiaiilan~uua~aiviski qzdaul~i~iv~n~~~a~8m?"~~uuin"uu~ua~ 

qinfiuior~tinriiosaa~uidfi3au~~81iilfim"~~l1~11d qz;rr~ldil~~2iuw3e~"i8a~luii18"uaq8m?" 

rdi+!uuLrdaq d-1l+&miinis~q3~~3~lllj"llR# uid~4audijnir~.a"buaivis8ma"bu~u~mu~n 

1bi~~n' cwu%Su ~~iilmsi%am~u ma~l~~duidu PI ~w~d~w~ak%-~ LEl?un~l%d(baciracin) it nio 
d" t 

~uid~~auzad~dluflu~oau~nai~~~a~i~.is"da~s~~maiu~iu~~u~auidfi~auz~v~~u~~au 

6~+~uhfls.jhuidfi~auzbv~id~h~~~m~~a"bum~oid~ 2.2 iiv~~~uidfiiaurd~~fluui~u~(iil~m" 

bbn hygromycin B , thiostrepton , monensin , lasalocide LLaZ salinomycin 

nisitd 2.2 uid~lau~ii~ 1 dla"luainioki( Crueger and ~rueger.1990) I I 

Enduracidin 

Mikamycin 

Siomycin 

Thiopeptin 

Thiostrepton 

Virginiamycin 

Macarbornycin 

Moenomycin 

Quebemycin 

Tylosin 

Mocimycin 

Streptomyces fungicidicus 

S. mitakaensis 

S. sioyaensis 

S. tateyamensis 

S. azureus 

S. virginiae 

S. phaeochromogenes 

S. bambergiensis 

S. viridans 

S. fradiae 

S. ramocissimus 



Jijlqur (antibiotic) 

f;,a Crl a-d 
C 

uirl~4~uznaiuaGm~waw"uu Fmuq5unsuunabnisiiaiui%oTontilu9$ dl4 7 Ao 
C 

4s d 
n u'uC~nirah;l wG~aa&a;lqiiunru wo wCqnakecq5udu'gniiaiun?a 

~¶J~i.lfl148~i\l~~inif ~ia~ia"ua.]d?ud~znou"uo9~~9b"daa"bub"da~diii~9 ~~?Q.JLzuTR qzfiilfibiim 

nqiu'bqdarrsq~uaaaFu?ni waiilfi~~aAmiu1ti uida4~u:diwadawG~aarfltirrri ~wuiiiia'lu 

uaz ~"ddiaoada?u& 
db A 

. Cuhnisdi.riuaasdaqu~aauillosq5unou roa~ubaa6rflud~udiinsinwG~ 

~aa&Giui ii~iidnauquni~diu~Gioon"uo~aisdi~ 1 rrazCq~iiu$aihaiodsznouuiqadiq 

'Lfird wfir"da66qu ~~uid~~aurq~aiua~naiuisn~i~fibdo$ub"da~b~uM~id'bdbbazb"dadmiu'lud 

4" mda%quzarii$tiari polymyxin B, colisting . nystatin amphotericin B 
v 

R CuCqnis8qrnmzGnsmGanZgn ~lia6qijuG~6a~nisnomGan~~n 2 airm'lunis 
d 

k ~nnznTdoiu~~azau'b"d~diq 1 ~danini~~imz~~niq~a ;a Ari'u~o ua:oi&uro r~azriaunqz 
6 w 01 

iniokrntizQ~ouurrazai5~aura~z6a~inis~$i~~anZFa'b~m m.r~uuidj4quz~Cm~aiqnis 

a hs AGuu ai5~i'u~o uaz%nd&b hat ~ol~un~dqz~i~do~~~i~isnbq?~b~f~~m do111'Lm" 

~~adiquida4auz$Zwa~iionis&qbnsi:GnsmGa~Z~n 'b61,1,ri rifarnpicin, novobiocin UR~ 

griseofuivin 

4. GuG~niskrnnz~Tdsh uidj4auz~aiuaGmai8.1isnounauns~uaunis~$i~ 

w tfluuat rru~~~~Tmu~~unaunisah~Tdsdu'lu~~aa"u~9r~6~~uidj~auzui~"11irm~ wabiuq 
d 6CI 

~ubqniPbq?~"uoqq~uwsunqzn6udaniwb~ uid~4~uzdZwadu;l~~lE~nis~qP~'ua~ 

?h~;dbhillfi chloramphenical, lincommycin ha:: cindamycin u1d ~%auzui~~~mfii~isnii 

'~~b~mnisei$i;1~1~s~ud'lm~11brazn~u~~niwb~u1~1m" wa'loq8un~hzmiu uid~~?uzid416!& 

rrri ui9un~uazZTunCuTn~ium" 
a, a 

"d stlln~unszuauni~fih~wn"~~iu n~zua~nisah~~6~~iuddi~~.~~inm"uuniu1~~"da~ 
4 a-3 

~ ~ U M ~ ~ R Q niok~nnz%iis tetrahydofolic acid [FAH,] ~.Ib~U~lrjliiWo4nl~1Mb"dR&4~ 
44 

aqmbda'l4bfldRbrdnbmo5(co-factor) 'lunio~wiwiuaiow~ndZni5uau 1 azmaur?luat6dsznau 

'Lunirk~noiz~nomaz~Fu~li~airm q5un'Eu'ui~a~nqz~6ais~~n~iaqinnis~aie~~isnsmf~~n 

(folic acid) d;a~~uoiMio bri~urr~n~$uh 7 'bdqz8~r~siz~aisi'lo sulfonamide trimethoprim 



(1 ) Staphylococcus  aureus (~ja.118, 254 1 ) 

44 4% 
Staphylococcus ~ilu~~~n~~s~w~auimi~~nsuuan ~q~~~Lj~u~aa&Liua I V~~LPJU~ 

44 ria 

~niznir 4 ~aaB~7a~niznauriunhuwaqaju aJakainiydPjmfie S. aureus &aYnqza3iqi 
44 .4 

~~~a~quflsfiuluurnz~q?y udui.rniqn"~flu8~ia ali.a&wahq~aulauTn~a~~aa (coagulase) 

~~az4116~ijmSom~~mq~~mn~~uu~u mi das ~duaiaq~aqbn ~~az~isairm~~a31~~~au~walswan7a 

(entertoxin) dqriil6airrislfluGw$n6au 

alaisLilu~w~~e~qin Staphylococcus b~i~n~?m~u~aua~muiiai~w~u7~7nnis~a8 

airGw (enterotoxin) pas Staphylococcus aureus dLq?n.~uai~is aisGw<ii;6nszLwiza7Mis 

~~aziiM~iimnio6n~au ~$ed~iluaTrMq ii~dii~nau~niziiu~flunaun&iuwa~a{u ~?.luj LPa~ilu 

aiuth 1 nis ~y ~ u ai ~i ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ a ~ w a ~ ~ ~i ~ ~ ~ ai u w' u ~ ~ ~ ~ S. aureus dw?imais%w~n 

~iluwandkLns7zrriaulqL4~nLLa~Laa (coagulase) M im~fluwanrlin'rra~rlluai~7sdiin~l~a 

~~d~z~~?~1uan~azdiiaan7~qul6Zniianiazl$aan7~~u atii~lsiimiu lri~zii~ud~naiuw'u$ 

Yaq S. aureus ~ w ' ~ ~ L B u I ~ ~ T ~ ~ ~ Q L ~ ~ ~ ~ ~ ~ B ~ w ~ A ~ I ~ % w  ui.raiurju$aiuisn~n~aI6~q (5aua:. 

I 0-20) aazkaiu~snwuda~u~ms~";b6~au$i~~ Kqtu 4~~~?ylhl~~~a~~uQ7d~~~am&~udu~rru7:: 

au ~q~udona?uLbu$u~auap6imia1&~qdq~auaz 50-60 ~~aiuaiuisnd~u~ds~u~6~~~~~~~~6 

~nmniu~~iju S. aureus aiui~nw~mai~~dXiis 6 .aiam6auni~~~~~nlm~4"swi~~lsla~ l611d A. 

6, C , C, ,D ~~az E ~~daz.aiamqziinaiu~fluGwiiqnYPd ai~is~fluGwda~r&iCr~iiin~~n type A 

aniw~~m&aud~~u~zaudan~s~~?~~~a~nis~Zmais~w~~mnii~ldmiu.a~m~a~aias lmuialld 
d A' 

&o~u~sauizaudanis~~?y~:.aiuisn~irry2ldda~qrnaqij uaz a, nn87qau 4a.r 
* I 

qrnvqiidia?unio~q?y~~aznisw~maisGw~za~szrri~~ 4 - 46 'a du luuubuiqmvqir%ui7 

6.7 Oa ~uania~~iia~n~~~u~~a~zii$~a.adi~i~~un~i~uaniazl$~an~~~u plaiufiatn7s a,iu 
0 

IilTqLduLZuanYPd 

Staphylococcus a1~~~?~16~ia~jiiii~~un~~u.aiam~u~~?~~aua~6au ~~az~~un;Gu 
d 4 4 

.air~~uoi~41l6ai~is~iu~uK~ In m16dauw Staphylococcus 4zu w amdls~w?i4oz6ud  flu 
6 4  A' 

airmoiu ~dni0~~d-1~uqz~u~nm~u~iai~rls~u~6~u~~iu~ouu1dau S~~~~~~OCOCCUS 



riiaiudnaiuFau 66" r uiu 12 uii v?a 60" r uiu 83 uiG nimunai~~auaa~~~un~b"su~z 

anndid~dn?u.a$oln'u'bdniu.a~olaadaivi~bbazaiufiu~ luknirin bbunG Zuq ziFii~~,,~, 

di6u 7.8 ui?i uazFdimruuir6u.r 0.47 ~a~nnz~rol fiai~i~tlriiaiu Staphy/ococcus Tuai~ir 
2 
.au!&uin avfidiuiuad Staphy/ococcus ~uaivirflnui~inu~we~"bbaz~ma"~a~nniib~aa ~4.s~ n 

aav% b~az L L W ~ ~I ~ 7 1u1Rdbflu~rRb6iuUgnbauqz!b$aad1u6iuu Staphy/ococc~s luainin 

n"aiq ~fluaib~ ql&~~dTan~a.ld"aun.Ii 

Y Ad Y 
airfiwuad Stilphyloco~cus %.I ~guldsRunuu7~Gnlubaqarzv1.I~d 26,000 - 30.000 

d~znau~aulwl~ddl~6aiu~~ua~un'u~~u~a~~uaafiirGwdb"suni cystine loop &au~~~ijollol 
d 

b~vliozaii.rnrolazGlu ~uo.rqina$wuaaa~~fiw type A LLR~ D di2filrnin nirwijn 
2i 

aioGwqzbfirinniuvknir~q36&1 aa.na&uinGn 6atu aniw$~~ui:audanirwijmfiirfiwfiqz 
Add 

~~uan~wnoln~olnii~~unir~~~~ni~wijmairfi~zgiii~~d~b~~~~ I 5.6 - 46.1 0q u~i~olqzBdi 
2 

40 Or i/~~LaaiIunir~ijnbw"ua 4 - 6 4aTuaLviih fiilqor~qii hifi6ailla*~aeiuiuuu airGw 

Staphy/ococcus ~~~UIS~~MUFI?IU~QU~&~ loluia 7 ~~~aiu~~~i~~unirwifibqafis~ ( 72 0'8 

uiu 15 4147: ) bbaz UHT (1 43.3 '9 u7u 9 ?ui% ) ~~filulstl"jim70fils~w'b& bbazfi1rGw type B 

nunaiuFaul&uindq eirrirdszinautl.r~~azFdsiu flnszdafi3ulS: ~taphy/ococcus aFi9 

airGwuiniiiaiairr~ol~u 

aniw ua ol6auddi~~lunirriilfib"nmlrn ldi~~ri 
d 

1. airistuqz6aaij Staphy/ococcus ~ ~ ~ n ~ f i ~ l ~ ~ ~ ~  

2. aivir~ian~uqztia~~vuizaudi~~un~s~q3~1~azn1r~~~~a1rfiw 

3. qb~~~G6a.rrmu1zfiudani~~q3~~~az~rzuz~aaiu1uGwFiian1rw~mfi1s~w 

4. BIMl~~~fi1Pfi~~~~n~"s6nR 



nirfiodhbn aivis~~ui~&~Znqin Staphylococcus ~adfYdanu 

1. flat nianl?du$ouaoda7v7?n'u Sfaphylococcus 

2. fl~dnYsdnl?bl'&j~d Staphylococcus 

3. ~I~IU Staphylococcus %u?3lMlT 

(2) Fusarium sp. 

Fusarium ina Jlu Hyphomycetes L~U<~D$U Deuteromycetes ?wzni?$uriu$ 

LLUU~~~~~ULWPI ( anamorph ) 6atjlu Hypocreales (Ascomycetes) ?zclzni?ibu6$~~uuavk 

LW W ( teleomorph ) dlu~v q.jinatjlufigidvdd"uad$~fi Gibberella ~uida%&<ma$ud!d 

~ddrad%% Nectria ( http:/sis.agr.gc.ca/brd/fusari~~m/) 

uzda111~~3urjna;lA solanaceae dgn td~~l~d?~IIl~P4~~~11dLb~?~~ L~?QL~?u~~MI~~? 

tiu 1l~nluaniazalnlndLvu7zfi8-J du~~azn~u~u~u~flu~dfi00nlun1~~1~w~z~'il~~ w dilG~Zn 
d A, 

fsnszuln ~nu~owiz~sn~vuan~nal~nn lnul:1%1d1aluttuuvia~ii~a~v70 dl lfl4ar~fins 

ainirLdua ~c?~fluai~v~dd~l~~iin~?n~dua~pduz~abw ;a Fusarium sp. 

b~~doaao.rutdoLn~i~Zn~in Fusariurn sp. wuML?ldluL~n$au~~atMuia~u~~ulfnnd 

~nnnaluduwiuulni~m~?~Mdd~ua:~ab~~ ~nu~i~$~aun?tun?u~doa~ba:w~e~~u$~m ??&a 
P, pl 

~$u.ruuairnot~ud~a potato dextrose ager am~dkiau Lhu~u!i(,ia'~w~;uaaidbdaL~u~u 

~~ri q~~Eliuu~fluan~uua:a~v~a~iau ii~aJniul~fin~az11an6a~~1v~izfiuqzi~au~v3a8aia~ 

~i~fide~~~uu~aio~Ku~w~ (asexual spore) 3 LLUU ;a 

1. adakulnlvqj (rnacroconidium) L?I~RO~PL~U ;dsidm&?u~n~u? 2 - 4 CIS 

ku(septa) laiiid (niwnd 2.1 n ) 
P, 

2. fidakuin~tin (microconidium) L~~UFIBUPL~N ~dii\ln61u!d $ 0 - 1 ~ikn'u 

(septa) laiG3 (niwd 2.1 a ) 

3 fi~~a~~nudafin7~rr~n&a~~~'b~bvuiizfi~~ (chlamydospore) ?l 1 - 2 ~Tja6;t-<d~ldl 

2 A 
aiqfiili~,undaiuLhu~uIIazfi~id$uniu~uL~u~u (niwnd 2.1 n 



nlwi 2.1 6hIaqFla~;b$U Fusarium sp. 

fl. macroconidium "II Microconidium Fl, chlamydospore 

a"nwmae~nis.uasIsn 
C 

U~ V~~L W 

I. ~duloua~liflbi~'baii3dua 

2. n"iuludnqeii2M"biflM"aoa~ 
d C  d  

3, i;ain~s~~~aYi.I&u~az~iu9u'~1~m 
d 

d?~tiuari~~lu~~mlz~u~~uz~~b~eca ainisndnn0lu~iilw~ui~m"ifl~~~ 

1. ~ddZuIai~~~oa 

2. IY~~ V E~~~ U~L~ M~L M~ Q~ 

3. ainislu4h 1 bbaz 2 ~z~?n~iuq&~u~3aa11aqrn"u 

4. ii&uunrzb~nsu 
d 

5. iq6uuazlu~bdq $14 un=mwlunqn 
C C 

6. ~~ba61d~a~i~aai~is(vascular system) bfl~da4~6lVIla 

4, A' 
7. ~a~zb;Yua~~~~~nn"~a~~~z~rdi~~aia~~iu'bdfiau~~n' 

d 
~I~IS" U OS~~ ALL~~S~~"~'~~~ W M 2.2 



asqs~asls~ 

1. 2i&~huqQ~~zd6Uadb8~~UIb~Zfld~~bbflE~~~a7~~b~~ (asexual spores) <Q 3 bbuuad 

IUZUM~LQ LU& 

2. nir~6i~iaiur-u-rrm (primary infection) rdu~a~~add~~~a~sid~anaanul~~u 
PC 9 

L$sumd (germ  tube) L~az '"1,'~~i~iai~~"l[i~fln6Uu~au ~FI0msQbbaz9ni9 bb~fiv?DsQubbmn$biim 

~inoinuuud bdanb61~d1u~ab~hn"~zb~~~a~1u~~~l~l~a~1a~~1tfdb~u1ubba:adaf~~~d~m 

r~i~nis~n~auu"io6~e~fi~i~G~~~iim~~n~s~~~a~~wu~11~f6~a~s1i1ua~u1n~lul~~~a~~~u"~a~ 
4 4 

w.nwmiubba"a 

3. nis~%iviiaius:crzdaa (secondary infection) fidakirmuqlnrneuir~Z~lu 
96 9 

(rnacroconidium) bra:: \~.JT WS W~~~~L~ U U (microconidium) 439an~~nuir%d bssuwad (germ 

tube) ~~~riin~~~r ma~ m~~~~n~ ma~ m'b~~udi au ~n"m~o n&luzdamfliL~dma~riaubLa~ 
W A r a 

rn"ud'imuin"~lnaiwb~1 dsn 
Ji .8 

aniwu~miiaud~rruizau nir~~rbnna~~~ini~~a\k~~uaniw~u~~~a~u~udiunfi~~ 

D~~ITT~R~L~~LLT~ fiiqmv~jlaQszv41~ 27 - 32 D.IPIIL~BL;U~ LL~KI~NM(?Q~~~~I 20 ~ ~ a p  

nai 34 e.rpliraniacla o~n~o~o~bn~idoing (qngnjnani: 2536) 



44 d w 
nisnmaaubbunnb~unan~aidfi~auz~unis~u6~bbf]n!~ubbazsi aiuisobblitaanbflu 

s4 dl 

2 as nm 
44 d w 

1. nisnnaau~~unn~~una~i~ai~dj~au~~unisEu~~bbun!~ub~azsi Tmamsq 

~~unio~wiz~~un!Buuuaiuis~~~t LL6a~wiruunb;~u~iazsiim"aqnis~utqaq9u 
3 2 44 d 

qimiais~au~b.aaqiub~uan'u~mu~~~i~n'uE]szui 1 bauibumo n"ibbunnbmnahtaitdfi~auz 
" A' 44 d 

aiuionEuujnio~~5q"ua~bbun!$u~~nzsi qz~iimu'snnalaqumv kTaG~oil~~una~oaaa?i~ais 

rl fi%?u:. 
44 A w " " " 

2. nisnmaaur~unmsuaasi~aisrlfi1auz9uni~9u~uzn &auJi~ludv+a 

a~san'mqin~aa6~bunb;3u .i 2 ?"sm 

2.1 iznis~whaqaitrl filald:: (diffusion method) 
" 2i 

~unisL~uJiraotr~saaisan'maquuaivis~ui~1~nRa amaounaiu~6u$uq1as 

ais~zana~miuszurai~~~~~iaan~~]~u~~~m a& d~~aiu~sn~ut~nisbq's~~~~biubflu 
" -42 

u5~anafiuEq asu~~unoan~flu 2 ?c$ 

(1) L~U~I?R~I~IU~Y?U' W?~ M~N~ b71Zla" 

42 0 
(2) paper disc method ~nunis~d~isa~~fisu~i~mu~uaisazai~&aubbRiu 

nozmia JildciilG~ku&aai~a~~umivis~u 

2.2 ?~nisbiaqi4aindfi~auz (dilution method) 
% " 

~~unisiia~i~rn$u~v3aais11fi1auza~luaivis~vaa~~&ald~Gua3~~ mamu 

~~unimmaaunaiuaiuisn"~a~~~'un!3u iiaiuisoEuiqqGua3d~~m9ml&fiiq 

Ldatiul~lannaiu~aqnisii6aqnisnaiuiiLwiz~q 'Ia fiuh~diLawizdmbilivuiudab~uabw'Ifu 

Liahtnis broad spectrum fla ~un!i9uv?ablq ?~nisamdau~z~~vhnisb~uan'un'u 
d 2 ¶zad 4 

nisKm~lanwndiaui ~nunisLm~uuL.ae~maaubflubbu~!$u~~.i~iuaub~uizau ~zl.aas~~uu 

naiu ju~e~aiTa:wiubb1_1~1~$~n"U McFarland No 0.5 ~?altiflunl?%wil Spectrophotometer 

b~a'lps"~ulnaLLun~$uib~u~a~flaau~naiuLwulzaun"Unalub6u~u"Ua~~lTdfi~a~z 



Fusarium sp. ~~az Klebsiella  pneumoniae 1~8% f1i0~~~kl~4fi10da~?~z (diffusion 
P, 

method) wudl Streptomyces sp. fii~1961$u~d Fusarium sp. bbaz Klebsiella pneumoniae 
w4 A I6 L~aznaiuiiaqid6iqn$fiiu70n~uEd Klebsiella  pneumoniae Innon '/, 

Aifd ns fiau (2543) gnwiniou'u~dnior2u~m"ua~ Aspergillus niger ~~aznis~au~u 

n~s~iimFonwa~odiluna"~up9au FnuiIfi6 Pichia, Saccharomyces cerevisiae, S. ellipsoides 

bbu~fi ~flqinh3fifi FA1 , Bacillus  subtilis, B. cereus bLaz Pseudomonas WU~ILLY FI?;o 
v 

qin?hsgfi FA1 fiiuisn$~Jfidnirl"nu~m"uad Aspergillus  niger uaznisnau?unio~ZmFsnwa 

~dilun6au~au 

iudq fl?aelfi (2543) nnfia~1~oz8n~ni~q1a~~"auw~~1~~1~nduid"d~mdani~ 

bbazniranfiuinaniofi?idfidaf"ua~ Colletotrichum sp. filw~&n~u?n6161~u wu41 
44 A4 

b~uRnLwMuwaluni~fi~fdni3~U~~lbL~~ni9~~Ifi~i61dni9fi?idfid~f"u~d Colletotrichum sp.U 
I 

4.4 
n wa Trichoderma sp., T. harzianum, Gliocladium virens bbnzbbun?i ~?ubF.dlaw ABSO 42 qd 

a~"ln4u"uad Bacillus  subtilis 

arona'ila (2536) 6itPnoiud~ (2543) nin~~anq"aun%da~nw"9un$u"uad 

Trichoderma spp., Bacillus spp.~~: Pseudomonas fluorescens d~~un~hin~u 7 barid 
w w 
4 44 

nnaaunaiuaiuiroluniofiu6~nis~$u~m"~a~ ~c~erotium rolfsii umiaioGos~aawn~a wu 
v 

dl T. aureoviride bLaz T. harzianum iwalonisCufi~nis~$uFm"~a~ b&~lf.I 

oqui nadFw%~au (254.3) wuuanPFufiulfiiiuau 27 ~a~~~dfiiui~nfih~fiis 

dgqauz~u&nisd~uad Staphylococcus aureus bbdla~.dban R7-17 dnaiu~i~ionZuni~. 

fiu'u;dnloLq?q"Uad S. aureus 16$d~nrdalii1a&ban R7-17 ui~nwi~nl*~mida%m~lu'i~~l 

wuii~gu streptomyces sp. Fnoinaiu~%u$uiadiqn"uaqfiisd~3auzlunisCuEdnisbq"sQ"uad 

S. aureus d~alub~aqld 111 28 dilution unitlml 



n5ji knzx io-rna ~iu~l41.1 LL~ZUIIVI~ L~~~ OYP~IVI (2535) KvIL~o~'~F~uM'%LL~~ 

ni~n~~ln'qi nftulunis~~_~b.~nio~'ie]~m~~~.~ Pythium aphanidermatum ~li~v~~b~Pnudia~.~nf:: 

2 1 44 
aAldd uuei#iouutraownm ( PDA ) wvii Bacillus sp. I ~IIUGUQ Pseudomonas spp. 7 

tIlu<u< L~a:Penicillium sp. 1 PliU~ir~ddh.I~'d~~Pl dlulunt$~ Trichoderma spp. LL~: 

Gbcladium spp. Pliuioo ~q'qfh~n~a~a~9 Pythium aphanidermatum 16 51 PIIU%< 



3.1 ~n$esie 

(1) compound microscope 

(2) incubator 

(3) autoclave 

(4) hot air oven 

(5)  microwave oven 

(6)  refrigerator 

(7) centrifuge 

(8)  hot plate 

(9) water bath 

(1 0) larminar air  flow 

3.2 %g 

(1) beaker 

(2) flask 

(3)  test tube 

(4)  petri - dish 

(5) pipette 

(6) needle and loop 

(7) cylinder 

(8) forcep 

(9) spreader 

(1 0) slide and cover glass 

(1 1) whatrnan no. 3 

3.3 ~ l ~ l ~ L ~ ~ ~ b ~ 5 l  

(1)  nutrient agar 

(2) nutrient broth 



(3) potato dextrose  agar 

(4) potato  dextrose broth 

3.4 uu Fl~iL?fl L L ~I B SI U ~ ~ ~ 

(1) Staphylococcus aureus 

(2) Fusarium sp. 

w 

(2) ~umaunit~~~~an~~un$~usinflu 

(2.1) ii~i?atii.~~u I .O nru ui~aqiil~uiinku 9.0 Nun. ~~unz~aqiileilvia~ 

bf h 1 o-~ -1 o-~ 

(2.2) bi;enn?iu~a9iil# 1 - 1 0-6 Ui~inloLniu( spread ) uuolwls NA 

agar iu$ 35 - 37 'a b%Jb?@l 24-48 qU. 
44 d 91 

(2.3) ~flb~anku~$~u~4MUflbb@:bbUflW ~tun~tiilai,da%auz ~l~dbflUb&l 

d 91 
u'.qn%~flul%bnn~n% (streak) ~da~g~$au~~ns~LeaL~u~uaiviT NA slant i3.d 35 - 37 'a 
bhb?al 24-48 qU. 



(2.4) Jida~~~ni~ud~m~tan16iiuau 1 qd uib<ud~uaiuis NB fiuim~ 

25 un. duuuLF;da.~~"uii L~UL~~I 48 ru. (iinillu Actiomycetes Mnai 7 iu) ~iui 
d 

LU~! (centrifuge) YIR'IIU~~~QU 5.000 PDU~DUI~~ L~~ULIRI 10 UI~ b~Ud?u$~fi 

(supernatant) 1&~1@~m'y1maQd (microcentrifuge  tube) dd?lRqlnba8 

(3.1) nisbn%tu Staphylococcus aureus 

25 un. liuuuuidacnil ~flunai 24 ru. 

(3.2) nisbm?uu Fusarium sp. 

Lij'wmuqiuaiuis PDA iudq~vP~ 35-37 "a igu~aei 48 ru. 

sl sl 

(4) ~UBI QU~I O'~I~~~BU WT~"U Q~~~IT~~$~P~Z~E~~~ Staphyloc~ccus aureus 

d A 
(4.1) ~ib$mmfiQUqin%Q 3.1 uiim~iinis~mn~~~bfid$~aiuuia~nu'y~ 600 ui 

Tu~uns IKiriinirqmntu~~fi 0.08 - 0.1 

(4.2) ~iL$Q'yImfinu5/1&qin%Q 4.1 fiuins 0.1 %a. uidinis spread  plate uu 

61'191s NA plate 

44 A * 
(4.3) ~in~zmiannu$d~i~~in~~auiq~fiisd~~auz"u8dbbun~1bsu'y1'bm~in%a2.4 

2 sl 

bb&ariiuiai.ruubiQ'yImaQ3J (ud~riueivir~rru~daai~nszmiannu~qufiisd~lauzqin 

(5) &mrnounionmfiau wn"u~~fiisdfilauz~~~~~ Fusarium sp. 

(5.1) ~ib$awmfiQuqin%Q 3.2 23 cork  borrer uuim 0.5 au. AI,AUI~~I~ 
2 1 

dryuuainismoan~ iiuau I $uaidu?bamnwnaiteinIr PDA liudgnrugij 35-37 Or 

bfl~ba@l 24 "6. 
44 A * 

(5.2) riinszmianrru$dn~qindQuiqufiiTdfi$auz"uadbbuAwbTu'yI~mq~n%a 
2 2 

2.4 uiaid~n~fudrr~u"u~db~u~usi (udd~iu~iuis~rrudbr~aidn~zmiwnau~~ufiis 

dFj%auz~in~~uniGu 4 bbwu bba:: oi~is~urr? NB 1 bbwu) 



(6) nismsalwa cfi~auejiflu6n~?su?bamlfi (clear zone) q?n!ms 



a 4 
4.1 w~nisbn~ m~~~ba~lni~~si"d~~~ya~9~si~~ ~?uw~~Ru& ~a~$ibbiMn~~n 

uqu 
2 " 

iif u~riiu~6uiuun~~u~~Guuuaiwi~~fiu~~7aCa~~3u~db~ani4 (nutrient  agar) 16 

LLunTiGuvYqwum 139 blq~an 6"ii~id 4.1 

uu d w w& 
4.2 wa nis~m8anrbbnra~bsawdsi~~isd~~auzauas Staphylococcus  aureus bb8E 

Fusarium sp. 

sGfi 

A 

B 

C 

D 

E 

F 

G 

a 0, 
44 4 w 

~IL~EIRMITRW nmb~anuiWmfiaunis~u~4 Staphyloc~ccu~ aureus bba: 

Fusarium sp. 6au~"sisbbwi"~4fiisuun~zmiwbbwunau (paper  disc diffusion method) 
d 

~~cl~lilulb~u41u~lMlsbwfia~abW"~u~db~T~W~(nutrient broth :NB) (niwd 4.1) riiWb~aa4 
d t 2 

6au~niaa microcentrifuge ~welfl6dauaasui~fiuq (supernatant) ~nozmiwbbdunau 
" 2 d d 

(paper  disc) ;uiiraas (supernatant) ri1uiai9$ua4 Staphylococcus aureus MLnfiu 
" " 

uuaiwi~~~u~~~a~a~w~u~bani~ wuii uunsduniu Actinomycetes  2 lalqbfin dfiiui~n 
d 

cut& Staphylo~~~~~~ aureus $8 B1 bbfiz B8 lnu~~diUwi~~6nfii~u3~awlfi~afiu~w'1n'u 
d 

18.2 bbfiz 20.4 5fi5bu~ls ~iu616u (niww 4.2) bbfi: %$ns:mlwbb~Unfiu (paper disc) 

LL W~S~L;~ 

w a s  
~fi9Plfl~~fll~lfiPl4 

hrrunlnnuz!u 

wt%dn;~ufiPufi~ 

L.%ULWI~{I AIM~L~~ WP~S~ 

fiauuzaias 
v a -  
w~lPlfl~~ulWlfifl4 

h-rihwwudfian 

sa u 

4 iu? ulalq bfi w 

41 

33 

2 

7 

18 

20 

18 

139 



" 2' 2' 2 44 
~~I!lLaU\I (supernatant) ~iuiai~u~ra~dai~~&ul~~i YMQlMITL~U~L~~wmLa (potato 

dextrose agar) nudl ! I 0 la&~an aiulrof?u& Fusarium sp ~n(l!k~&~an A1 2 d 
d fiiui~o~u&1~~d~ntn~!~~uei1qu~na1~~l3~ar~d1fi~~aa~~1~1_1 6.3 Gas~unr. (niwd 4.3) 

&4~1919?! 4.2 

44 4 
mlsqai 4.2 L&ueiiuSufinai~u3~~~Ifi~~du~a~LL~~n~~anfii~isof?ub\1 Staphylococcu~ 

aureus bbas Fusarium sp. 

scfi ~&ueiwqufinai.rûo~amIfi~~$U (u.u.1 

Staphylococcus aureus Fusarium sp. ( 7 %d) 



44 4e 4 

niwii 4.1 ~nw~:uum~suinCplLaar~1~~iui~i;'u~~uaiui~Lua3~3~m~u~1usan~ 

(nutrient broth :NB) 

44 d 9 
niwd 4.2 nisnmnauuuummsunnn9nisdj~30d:~u~~ SfaphyIococcus aureus 

44 A I 

n-a ~unwuuwkn1u1sn~u~9 Staphylococcus  aureus 

44 A P, 
P, 

A-9 bbu AW b?uw~?19n1$Pl~~auzduda Staphylococcus  aureus 



cld A * 
niwi 4.3 niowulfiau ~bu~mouwfisiafiid~~apd:~u~a Fusarium sp. 

44 A V 

n twmw bsuw~Eifii~isa~ua Fusarium sp. 
44 4 * * 

r-q uunwtsuwanafiisd~~apd:GuGa Fusarium sp. 



2 2, 
niwd 4.4 Gnwn~z~umiG~lleh !an Ba uueiuiraauac.naodacm~plG~"aair" 

(nutrient agar :NA) 

niwd 4.5 harn:uumd~ulahtan 68 niul6n6eaqanoofiGiiGa~uiu 1,000 ~vii 



* * 
dl - 

niwd 4.6 ~nwmzbb~1~fi8a'bahfrww A12 ~1uai~iTb8~\1bcdauaam~uPd"aen?s" 

(nutrient agar :NA) 

niwd 4.7 ~nwtll~rrunGiGu'baF"~~rww A12 niu~fin689qwwt~~l6iik9"11uiu I ,000 ~vii 



C C 
dl 4 

qinn~s~n"uGamdiaFiu 7 bbb0iq 6i~ibbur1bb~n~tu1~~m1~isb~u~ bmua bm~ufd6bani; 
44 '4 

(nutrient agar : NA ) 16iqMUn 139 !ablban ddrbunnUunbbun!6wu~l!n~U6Ua9 
44 Aw C 

Actinomycetes saxmi6au 6ibb~nnb~u~nnb~mnUi~1nfiaunl~~u~~ Staphylo~o~~u~ aureus 

bbaz Fusarium sp. 6au~~nisbbw~Ya~fil9uun~Z~iWbb~~n~U (paper disc  diffusion method) 

~nu6i~ibi~1ualv1sb~aa~a LW;UG~IT~WB (nutrient broth : NB) ~11dbM$fi1d69fdbn$aq 

t. 
microcentrifuge bdm1~6dauYmilulbzu4 (supernatant) lf!n~zniWbbdldnlU( paper disc) ?u61 

d A 3 3 
biw (supernatant) Ji~~a~~Guad Staphylococcus  aureus nbnauuuaib0lf LBU~LSIO 

ir?bc&dbmni; wuii uun8~un4u Actinomycetes fiixiso$uGq Staphylococcus  aureus 16 

2 !m&~an ~m BI ~uz B8 ~~L~Yuc~I~Ju~~~~I~~~L~~I~~IwL~I<IA 18.2 LLB~ 20.4 ~a~~~ms.1a.1 
d 2 

BiKu d~wuiiia.rna~rrsn~a~nioanfieuni~CuEd~~un~ ~u!a.i~ w~lunis$uh ~uam!'i 
3 a 

7-9 iu ~un~idu~~!n~~fi~i~u3~am1fi~u qqqzfiha!&n'iijl.dqnbima"u$ 9 &aisa~dolu!~~ 
4 d 

da;lni~fih~a~sijuw~B~m~~~unG~u6m~l%~aaids~im 9 iy dcais8unsaumlqrflualsd!k~n 
C 

nszu?unisahquazaalu~Zu~2 (secondary metabolite) nisfih~fiisiqz&a~l.b"~aailu.da~ 

daiuszuzamn~vlfi ( 109 -phase) &6mdl.b"Laaiuiuwofiun?r. aiqqz6aadnl~Rnuinslvlnis 
C 

~q?~~iuTmama~~unGGu"~~Gni 

C t 
daunisriuCd Fusarium sp. ~%nszmWbbwunau( paper disc) ~uur~b~us(supernatant) 

" 3 44 
6iuiaiadaiu~Qulusi uuaiwirb~usbamw (potato  dextrose  agar) wuilduun?iGo 

C C 

lo !aTqbana?? ~iso~~~~~'bflno!!a~~baw A1 2 fiiuiso$uk!6$qpn'IB b~uCii~ufin~~n~1.1~3ba~Iw 
C C 
-4- 

bi7rYu 6.3 2aSb~rnf wa6~a~ni~Guu~uan~mz~.du1~ua<un~in~f$u$~ Staphyloc~ccu~ 

d 44 4 n,n, A 
aureus bbd'L%raai~aunii~adszuima"u~ 7 uunnvcluniomhtu?~amlfi!nnai~wpm dqais~flu 

4 <A 
wauiqinfiis~unsunw~mui~inbbu~~~u aazwuil~runtijundu Actinomycetes !a.hi~iso 

C 

Gu$q Fusarium sp. 16 

qinnisAn~i~~unGGu!mTq~aw BI ,B8 LL~Z AI 2 WU~I !FITYILB'YI BI ,B8 TnTaGuuai~~s I 
I 

3 " 
~auq~aGabm"u&nif (nutrient  agar : NA ) iiijn~m~bflu~uiu~ nhubdulutl ud~6aii~fiau i 

I 
4 

fibbnsu wui7 ~au~~~~n"\u~~bnsuuan dn"nwmz~fluiauda<u~flu~Qufiiu 96~qz~flu~~un!Gulu 

ndu Actinomycetes dau !aTqban A1 2 J~Idfiauia~~nsu wudl L~~ULLUFI!&I 



unruuan iiKnwnrz~0uviauah~fida4~3bamnaiq~qaa" ooiWK~nwiqmauuT~i~lab~ii 

(biochem test) 



nsiirxi &qnzwz Gzam ~~iua41;1~~azuwma ~nqdozain,2535. Ins~nisiGwn-q. 
P 01 so/ 

qozma a~Ciuajm,2534. nisnauq~ls~~~a~ ~~~aak~iGqlmwqa?Z. ~[IIUUW(III~~ 

%wuidcuniino~Eia~nwmopliam5 ~nairumriirrw~~~au unodju. 

qwfi auzuP4Wi016,2537. gaqainwiqnaimss~. ninird~inaidozqn6 

~N~?Vl(~lpllfl~/ anl~u~~n~u~a~~oz~aubndi~~iq~~nisaimnoz~~. 

sirmi aiRqG,2543. nio~~an~~u~!~7i~1u'iudafi~aisd~~auz1unioCu6~n~~~Ru~mua~ 

Fusarium sp. LLaz Klebsiella  pneumoniae. flyM?% bf W. 4?WUlpllfl wcm? m 

ai~liiGn~1dozqn6 Cdo~~nt~?ai~Gnaid~zqnm" nmz?~aipliam5~1a: 

~nnCuTai iPolljunanjG;aasnnu. 

a ZA 
wrinwni q?oona~~q~~a:Gal q?osm3irq, 2541. qailainui$aI~. Guwnrqn 2. 

di~ntjuwjfllatnoniunli~alEia~ nyww. 

flit4 ~9fiau,2543. nit~nwinit~ukqnioL~uCmuaq Aspergillus niger h~dfi6 ~ichia. 

Saccharomyces  cerevisiae, S. ellipsoides, Lbu~!~0qln~~~fi~ FA1, Bacillus 

subtilis, B. cereus, B. coagulans, B. cereus LLaz Pseudomonas sp. 

ilycnii~~w. inaipliamoljmGn aiuiBiinclidozqn6 Cdo~~nouia?i?inai - 

drzqn6 nmzi:ina1~11an5~~az~nnFuFad an~uio~rfirjiyaa~nnu. 

qnanio azGuCm.2534. niow~maiod ji?uzqin Actinornyces ul~airnLida~uk~nioLq~6-y 

aetdiaoi Colletotrichum  gloeosporioides. ?nuiiiwu8. 'ina?pl~mrun~flmGm 

aiul~ai?inai nmzinaiplian5 uni?nai6a~iaqIna.i. 

d 
oqui natlw$~au,2543. nio~~an~uz6m~~en~~a~ROu~a"aaqin~u~ai~iona~~~ai~d~iauz 

~uk4niPLq?odPas Staphylococcus aureus flqll~l~a. ?naifllflmthGm llal 

d s 

a??naidozqni' Cds~~nsuir1l5naids-qn6 nmzina1~1~am5~~a:~wnCuFa2 

aniGusiaflgG~na~n~iu. 

iudy pl7aiR.2543. ~a11~qtuYP9~d~iln~ui~airmdani~~q?~~~a~n1oaf~~ada5ua~ 

Colletotrichum sp. alraqua4bn~u~mi7"11~967!~. flyrn%~a. 

inoipl~amoljm?m aiuiBi?vaidszqnA Cds~~n~Uja~%?P?n~~dszqnfi 

nmzP?na1pli~m5~~az~nnFuFaZ an117uo1afig%qaaqns?u. 

auB r~aqCai?,2536. ~snia~&a&u. niniribn4a nmz~nnmosliam5 un~ina?rju 





1. nutrient agar 

peptone 5.0 g 

beef  extract 3.0 g 

agar 15.0 g 

distilled water 1.0 I 

9H 6.8 

2. nutrient broth 

peptone 5.0 g 

beef  extract 3.0 g 

distilled water 1.0 I 

pH 6.8 

3. potato dextrose agar 

potato 200.0 g 

dextrose 20.0 g 

agar 15.0 g 

distilled water 1.0  I 

pH 4.5 



4. potato dextrose  broth 

potato 200.0 g 

dextrose 20.0 g 

distilled water 1.0 I 

pH 4.5 




