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Abstract

In the course of our investigation for bioactive metabolites of the actinomycetes. Seven
actinomycete strains, KB 10-28, OKB 11-2-4, OKB 10-6, OKB 11-2-9, OKB 11-2-11, NRB 2-
25, Micromonospora sp. LK7-1 were isolated from soil samples collected from Kanchnaburi,
Rachaburi, and Yala provinces of Thailand. The fermentation broth of these strains were
extracted with threc organic solvent; hexane, ethylacetate and n-butanol. The crude extract from
cach part of fermentation broth were tested for antibactcrial activity against five genera of tested
microorganisms, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853,
Candida albicans ATCC 10231, Bacillus subtilis ATCC 6633 and Micrococcus luteus ATCC
9341, using agar disc diffusion method. The results showed that the ethyl acetate extract from
fermentation broth of all actinomycetes strains significantly inhibited the growth of the tested
microorganisms. The crude cthyl acetate extract of Micromonospora sp. LK7-1 was sclected for
chemical study. The 'H-NMR spectroscopic data of isolated compound could be predicted that

the core structure of isolated compounds were anthraquinone and/or quinone types.
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Source Antibioties | “Other Total Practically used | Inactive
bioactive” bioactive {in human | metabolites
metabolites metabolites therapy)

Bacteria 2900 500 3800 10~12(8~10) 3000 to 5000

Actinomycetales | 8700 1400 10100 100~120(70~75) { 5000 to 10000

Fungi 4900 3700 8600 30~35(13~15) 2000 to 15000

Total 16500 6000 22500 140~160 {~100) | 20000 to

25000

A1 : Bérdy (2005)
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Streptomyces ~8000 Actinomadura 345
Strepteverticillium 258 Saccharothrix 68
Kitasatosporia 37 Microbispora 54
Chainia 30 Actinosynnema 51
Microvellobosporia 11 Nocardiopsis 4]
Nocardioides 9 Microtetraspora/Nonomuria 26/21
Thermomonospora 19
Micromonasporaceae: Micropolyspora/Faenia 13/3
{Actinoplanetes) Thermoactinomyces 14
Micromonospora 740 Thermopolyspora 1
Actinoplanes 248 Thermoactinopolyspora 1
Dactylosporangium 58
Ampullariella 9 Mycobacteriaceae:
Glycomyces 2 (Actinpbacteria)
Catenuloplanes 3 Nocardia (357)
Catellatospora ! Mycobacterium 57
Pseudonocardiaceae: Arthrobacter 25
Saccharopolyspora 131 Brevibacterium 17
Amyealotopsis/Nocardia 120/357 Proactinomyces 14
Kibdeilosporangium 34 Rhodococcus 13
Pseudonocardia 27
Amycolara 12 Other (unclassified) species:
Saccharomanospora 2 Actinosporangium 30

Actinopolyspora

Microellobosporia




M3 (AID)

rL.f\'ﬂ"e,';m.s;,rmrm:giucmue: Other (unctassified) species:

{(Maduromycetes) Frankia 7
Streptosporangium 79 Westerdvkella 6
Streproalloteichus 48 Kitasatoa 5
Spirifiospory 1 Synnenomyces 4
FPlunobispora 10 Sebekia 3
Kutzneria 4 Elaktomyces 3
Planomonospora 2 Fxcelsospora 3

Waksmania 3

Alkalomyces 1

Catellatospora I

Ervthrosporangivm I
Streptoplanospora !
Microechinospora 1

Safinospora |

#1171 : Bérdy (2005)
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f. Bacteriocidal antibiotics lﬂUfTTiW']ﬂﬂ"?ﬂ“ﬂﬁﬂ“l‘]11ﬂlﬂﬂﬂ15!lﬂﬂﬁﬁ1ﬂmﬂ~31luﬂﬂ!?ﬂ
di1a1e 1950 WUl TaU (Penicillin)
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1. Bacteriostatic antibiotics lﬂuw?ﬂﬁﬂﬂﬂifﬂ'iﬁ]ZiiUul!ﬂgﬂ'ﬁ!\luaﬂlﬂﬂqllﬂﬂﬁﬁl’J 1]

ARoLsHHAAD (Chloramphenicol)

o Pt )
2.2 mIdndumnmsUyaue
mslfFueilludigin awiseduunldnasunienieasanuimsdneimsoden
vl lumsfru liadadons 9 snseduun1a fo
2.2.1 msdadumnmudnuazinsaada (Tortora HAZANE, 1992 1tAT Alcamo, 1994)
I3
2.2.1.1 Penicillin Insaad1siuguilaecnauaie 2 494 Ao Thiazolidine Ring Uz
o aan w o) o Fl P !
Beta-Lactam  Ring ﬂWﬂQﬂ‘iUﬁ’Juﬂmﬂuu?lﬂﬁUﬁ (Nucleus) U84 Penicillin (36011 6
: e = — SR TP S - :
aminopentcillanic acid (6-APA) BUAVDY Penicillin 'ﬂsu@mmaﬂu"lﬂmuagﬂmmmm side chain YD
Beta-Lactam (¥4 8181IHUS side chain rfl'u Benzyl group fiwa3un Penicillin G #10g190013
F
UfFmzlunguii 14un Penicillin V, Penicillin F 1iusty
> ]
2.2.1.2 Caphalosporin Higgas Inseard 19U gund 10y Penicillin 41907
Cephalosporin 3l Dihydrothiazine Ring 1%l Thiazolidine Ring iffo3 01 Beta-Lactam 185y
WANALE (Nucleus) 484 Cephalosporin TN 7-aminocephalosporanic acid (7-ACA) ABU19ANT
ﬂﬁ%’;uzﬂtjuﬁllﬁuri Cephalothin, Cefamandole 1oz Cefataxime
A . v A4 3 . A oy
2.2.1.3 Aminoglycoside Tﬂﬁaﬁsnwugmﬂﬁ:nﬂumu Amino Sugar [$9UN0AY
W,
wuselna TnFAn (Glyeosidic bond) FaghamsUfFaneTunguil 18Ln Streptomycin, Neomycin 11z
Gentamycin
. = 3 - o P 1w @ .
2.2.1.4 Tetracyeline uTﬂiamnwugmﬂmmmmswamanumu Benzene Ring
. o) o 5 ' dy I . . .
4 Ring il Hydronapthacene Nucleus ﬁﬁﬂgmuzlunqnu laun Mineocycline, Oxytetracyeline LIRg
Chloretracycline
2.2.1.5 Chloramphenicol 3 Tnssar¥1afiugrmuu Tulasiuudu (Nitrobenzeae)

2.2.1.6 Macrolides Tﬂiw%’uﬁuﬂmvﬂmmu Macrocyclic Lactone Ring i



él ] ar : ) o o 1 ol 43 Y T =y
Lactone (B0 uAnfUiim1a H3010aN0E0A 1 Carbon Atom 11ANT1 20 AU 11 AagamslfEus
U qw 3 i . . . . -
°l.uﬂq1|u laun Erythromycin, Clarithromycin A% Azithromycin
»*
2.2.1.7 Polypeptide 3 Tngead1anuglsznoudrsnsaozii Ty (amino acid)

A oo Y o [ . a 1 e 1 qy 3 . .
Wournrudio Wuszilulnd (Peptide bond) #retaesUfFuglunguilldun Bacitracin Uay
Polymyxin B

o ' a ] 1
2.2.1.8 Vancomycin WungumilfFmedi lwanalvajinn Binaluana
Uszam 3,500 1l5nauda0 i uaznsaazii Ty (amino acid) 1 NI gas lsaediauiven
[ Y-} e 3 w o
2.2.1.9 Polyene ﬂqumsﬂgmuwnwuﬁ:gﬂmuwuwﬂuﬂmﬂizﬂau
SRLIRGY Nystatin LliZ Amphotericin
. R 3 g 3 . . A P 9
2,2.1.10 Rifamycin JJTﬂSdETSNW'ujm 132noUAIY Aromatic ring L¥DUABAUAIY
Aliphatic Bridge ﬁauﬁuﬁ fn Rifampin
. . o= 3/ o . .
2.2.1.11 Griseofulvin ¥1assairautlunuy Spirocyclic Structure
2.2.1.12 Lincomycin 1 TataadralszneudreniaeziiTu (amino acid) i¥ausadu

Amino Sugar Mi¥ournfudaides

2.2.2 madadwwnnnl T mvzamveuvalunmshoe (a1913,2530)
] = o o < a 2 o '
TumsiensufFmzin sy Tond suiludeansubagnilumshaisgiuniaTasialinia
o
oanllu 3 Wan fo
2.2.2.1 Broad-spectrum Antibiotics
=) =y P a A A T | J = kg
flo ﬁ"l‘i‘lj{]‘ﬁ"luﬁﬂﬁnﬂiﬂﬂ’lE"I'IULi']Jﬂ‘IﬂL'iUHﬂﬁJU’Jﬂ'g"ﬂﬁ’]x‘lﬂﬂll LUANTOUATHAU (oI laseaa
U Chloramphenicol URE Tetracyclines
2.2.2.2 Intermediate-spectrum Antiblotics
- e dl o = 1 =l ’
flo ﬂTi'lJI‘]"]ﬂ‘Lﬂi“l’lﬁ']HWEE]‘V]'IﬂTU!LUﬂ‘mﬁEIL!ﬂﬁllll’lﬂ g'lJiNﬂﬁlJ HuanunIuay iazngu
Mycobacteria 1 Streptomycin, Gentamycin, Kanamyein Ia& Neomycin
2.2.2.3 Narrow-spectrum Antibiotics
=) A = o = s & ] =]
fd ﬁ'ﬁﬂ{]‘lﬂuﬁﬂﬂ1“15ﬂ111ﬂ1ﬂ‘§ﬁuﬂiﬂWlﬂiﬂﬂﬁﬂHuﬁ Tasa i immamizuuanis aunsu

VIN NSDUNTUAL 1TU Penicillin G, Erythromycin @i Lincomycin
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2.2.3 midaduunmunalnnsesngns (Tortora HASAME, 1992)
= o a ad s Y o ad ot
mMseangni lumsiaregaunifvesnsiiFuzannsowuld 2 uvy Ao msdfrusiiing
3 ] dy EH . . d.d o : = = = T F oW
Tumsain¥e 14Tronse (Bacteriocidal) waziiimalumsdudimsinin Tasgaunsdliamnsouia,
' »
i 1d (Bacteriostatic) aslfTinsudaznguinnuannsalumsmhaiuoves
A = ] @ 2 = oo Qi u’/‘ s M g o - o
yunsaidancy  denalnamsesngnivesaslyiurlumsdudamsniyvienimogaunsd
musamivvenii s ngu rufudo
i Y o )
2.2.3.1 sengniiudamsadamiusaduoaie
wiluwadvouuniFolsznoudis Macromolecular Net Work fiSend1 aludlalnauau
é o ' { s = 24 13 u’/‘ = (=] 1 ar
(Peptidoglycan) Fym1sAananummenmivsadvvuafisoniniy TavasU§Fiusiinanomia
isaduaauAfG oA U5y 1 Penicillin 102 Cephalosporin 111B3UMIIAR Crosslink Vo1
[] ¥
wWuATa'lnauan  (Peptidoglycan) 1HAUMEN  Bacitracin 1A% Vancomycin  BufIn15iamvad
A a | 4 1 Q4 s : 4
Peptidoglycan Synthetase Fatmisousening Peptidoglycan Backbone voanfuman fuiuile
as ' ] o* r 3 = 1
Tnsaadavestlaaadiinawesuus liauysal iraddgndesaainldlufige aslfwiuslungs
Ay a s " s A ¢ 't ¥ A
Ilnadhafuidomad host Wesnn Teomwizuywd ifosnnadvasuynd il Tasiadid
UsnoudIe Peptidoglycan (WIdnbal uaz1in, 2547)
2.2.3.2 soNgnEMImaWoIaNNMYTY
msUfFuzlungy  Polypeptide  Mildnnwanmanlumsmhaathvowarauimmusu
(Plasma Membrane) 11/avuuias 19w Polymyxins, Colistin, Nystatin, Amphotericin B Uag
. g v o . e a = o
Streptomycin N1 1¥gauautaRidu Selective Permeaility 1fu luSoh Iinams i lnavesaisenn
AN oy . . oy 2 o ~
anad wionuaulianiziu Osmotic Barrier 1ft11 (uadnual uazl3n, 2547)

v L :’J s =
2.2.33 eengntunsfiudsmafannzvldsiv

' ¥
SMeda w

TingadveadailFinftaninTnsm3lon (Prokaryotes) 1azyn1s Ton (Eukaryote) Wit ba TuTarm
wwimtRlumsdunsedTilsauluTnse3Ten (Prokaryotes) 15 Tulsudluwida 70s 15Tyl
Usznouday wiedeemeanIuAD 505 1Ay 30s unit M1TUHBIULBIEA Chloramphenicol aengnii
Fumida s0s fefudimsatiaiuszlyin (peptide bond) YDA Polypeptide Erythromycin 800
qw?u?nm 50s U89 70s ribosome WUIFIAU Taetloatumaiia Translocation —~ movement ¥4
mRNA tetracycline fufamisiufuves RNA AflnsaaziTu (Amino Acid) fu 1310 T
(Ribosome) Toafumisdafuvainsaozi T (Amino Acid) ieiiiuasls Polypeptide a131I§F1g

ﬂfj:il Amino glycaside 1B Geotamycin 82 Streptomycin 5.]2:%:\1.51‘}%’3‘1]‘5'14‘\16-3 305 WD 70s 15 11 T
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{ribosome) 1WAvTlag Wifmssiusiavesduun mrNa igndoalinalumsdansied lusa
Halna
2234 evngnitiuiamsFunnizinsaiianisn
a150§Fuz Hinade v s umueasy (Metabolism ) ¥84n3ATIIAGEN (nucleic acid) Tu
15195 eI AunId wuiwaila WU Antiviral doxuridine Sifadidalumaldaa losenans
Fandafinadomsduasiziaifun (ONA) uaz 0151810 (RNA) vosdnfiResgndrouudu
Rifamycin, Nalidixic acid 422 Trimethoprim 115151z Afin s 19fuatiauminats msizas
ﬁ'aﬂdnﬁﬂmﬁnﬁmumiaﬁanavntm%%mu
2235 senguitiuiamanfamanmuela
miﬂﬁ%auzﬁaaﬂqﬂﬁfﬁugﬂmmﬁlumsmmua“laﬁﬁﬁufluﬁmﬁ"uﬂSuvﬁ't‘fmiu Sulfonamides,
Trimethoprim 1A% Isoniazid 3UFTe daulnahinfinalamsoongnidavine Tasmsuauded
i (Competitive inhibition) Tnsa1ffugas Inseadrafind1ofu Wi Sulfonamides Signs Tassadie
&1/l para — aminobenzoic acid (PABA) Fufhuaisdes ufiudoai g lums duns 1z Folic
Acid %30 Trimethoprim  UAY Pyrimethamine  §ga3 Ins3a319ad10A U Peridine  Portion V84
Dihydrofolate DoRWATAY Y I3} Dihydrofolate Reductase 3o lwifFilfew Ditydrofolic

Acid 1thilu Tetrahydrofolic Acid

[
o M

2.3 fehsend§rucivonondluladnawdn iy

2.3.1 Streptomycin

2.3.2 Neomycin

2.3.3 Paromomycins

2.3.4 Kanamycins

2.3.5 Amikacin

2.3.6 Gentfamicin

2.3.7 Tobramycin

2.3.8 Netilimicin

2.3.9 Spectinomycin
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2,3.1 Streptomycin
. = = vy a d o o aa o F [ o
Streptomycin sulfate Lanymzdend liliedwdum wazfalfiseduniuduldediesiady
1 lrl [ o1 Sy o ! q oy e 3/ 1
unez ldifmlgsenfunaanazeimadazanninazarluih 1da uasdimineglugdmsazawee
= = =] g o v [ [V
wunsadndosniodlunanazanlddnidorluneanesed  uasy Wanuisoazawldaelua i

= = o

. I ' : o o i
arawduVsd  (Organic  Solventy  wintiegluztaazateluihaunsaimsduldioed

-y o o o A 1oy =] e 1 It 1 ] =
gamgiveuiiunar 1 dlaw Taeh ldimigydequaniangeesns ) wdsslanuaies

¥ u g A

= = A = 9/ r:'t 5 g/ Y ¥ A o
wndihimsifuifies 4.5 89 7.0 tazezimadoaniwnIdie IWuanuiou uazdidoamanazh
oA g e 4 & da A4 o . &
MIRUFD (Sterile) aw1sai M Insmithrhndunmimssndeudannkans iy Sirepomycin ¥
» 1 k- 1 ¥ 3
waglugliilumiihimsdnaSerilends  Taefidme  Streptomyein  tuazlinnutuileon
.. & & a 4 o o 1 o o ol 3 ] =
(Impurities) FutluFaienlumamineenuazunszensoimimhiaosnla Tauns ldunaioy
a & . & o Lo
aa0'134 (CaCl) vzmusatennuhudlou (mpurities) 88U 1AF103M1H Streptomycin 1A
= = o d @ '
nanwadesuazausaiimniuine 1dde
YNNI EAMUITDTIINIHER Streptomycin AR Strepromyces griseus HALEIAININIIMIHAR
miﬂﬁ%auwﬁﬂﬁuq"lﬁ’%n 1 Hydroxystreptomycin, Mannisidostreptomycin Ha% Cyclohcxmide
1 o U o o ] , o
waszduaisilidssidsuanuaulamn uazlumansunndTaeh Sreplomyein A 32185 onumny
Streptomycin LAY Streptomycin B 195 uAunu Mannisidostreptomyctn Tae Hydroxystreptomycin
LUANAINTIN Streptomycin NTINT Hydroxy group ATIA1MUANEY Hydrogen AILNUIA 1 V09
» T
Methyl group U131918 Streptose Methyl group Lia% Mannisidostreptomycin ﬁ]ﬁﬁ‘l’rg Mannose NN

w =Y i 'a T o Qs i r
udoWuszlnaladan (Glycosidic bond) #337 Hydroxy group NdmylamsuaudI 4 nagny

n-methyl-L-glucosamine
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AFY,

OH

st uaagas Tasaadaniuaiived Strepromycin

A http://www.rilist.com/cgi/generic?/streptomycin.hitm

2.3.2 Neomycin

Tumsfumonl §¥ue (Antibiotics) hineWiRaRiuwsaifluiviesnit streptomycin 110141

o oA

MSAUND Neomycin Uil A, 1949 Tesdunuidunidhnaunsothmsuinldie Srepromyces
Jradiae mmfmﬂuﬁum Neomycin L'éufjmmﬁﬁﬁuumﬂﬁuﬁaﬂﬂuﬂwﬁu Neomycin Lﬂufﬂ'j
ﬂﬁ%’;uzﬁﬁmmf‘iﬁnuu'ﬂuadnmn“lumﬁﬁm’ls?ﬂy"lm'sﬁm%amu”luﬂmﬁummi

{Gastrointestinal infection) ﬂ?iﬁﬂl“ﬁﬂﬁlﬁmﬁﬂﬁw ¢] {Dermatologic infections) uazuanmmﬁﬁﬂfﬁu

msHtaa Tasazslunmsaamsaasennyaunsdlsed184 (Normal Flora) 1agfl Neomyein 2%

q
1

1 Aa = - o s o= a La 5 e agy W Y o
waAoLuANGenaesiauaslanuiuividwezas i mnaamizgiiduiulufy
e = -] ~ o g o
(Hypersensitivity) uazozgnaadn ldifieudaniosmeTumaduemns  doiuiaanimh 1y i41d
3 4:!.' [ o~ ET =, dll
Nulaeh lWwnolAinenad1ufudu q
. 1g A a o A A o - et o o
Neomycin 9¢0gluzivoundedaa Tashvzlidunniolunindmdesitanvasilunes
: e = dld ey . = ann [
angnazaeit Idam sz dumsilauauidilu Hygroscopic 73 uazmsmfaljiseniuuas
1 -] 1 P= P=y i : a o r g .
Tdog1araiy  unozlinnuades lurafes  Andrwazannsairthimssingeld uaz 60
- , d a Afa ° a , e
alosidua yaq Neomyc¢in 111lY  Free Base PURIINTWNTONTINITHNAR Neomycin 1478
e

Streptomyces fradiae 1001 Neomycin 1zoglujUvosmsisznamdadon Tavhozlmsifldnyms

¥
Tazaadnden Neomyein fin Neamine, Neomycin A, B, C UONUINH Streptomyces fradiae &4
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a = o E) ] 1 L & o et ey R | 1
aunsofimskanasUfEiedu 148myu Fradicin Fullumsniiguaunialumsfuduyes ua

(-1 r = o
Tifinadouuniity

HaM

HO wiae--

OH
qUn2 uanslasadrantuniluns Neomycin

IGE http://www.epochem.com/products/pharm/1405-10-3.him

2.3.3 Paromomycin

Tin3RUN1 Paromomyein 11T A.A.1956 Taefinziinisnan 181au Sirepromyces sp. PD 0499 Tt
HAAIIN Streptomyces rimosus TABNL Sreptomyces rimosus 3MMafiudisthahinlssna Tnduily
213'15A0 10 Paromomyein IAUAAIWARIA Neomycin 1AL Streptomyein alm'%"nwmnnaanqu
N19FININ (Antibiotic Activity) nnnM Oxytetracyclin E—de R 14 1ag Streptomyces rimosus (PR

Tnssad1analdves Paromomycin 1&Tmsneauainmsdmaddnnialasnians Wil 5oz
WU Paromomycin 9¢1U52N0UAIWABIAIUAD Paromomycin I UAZ Paromomycin Il UAYEAT
Tnsaadafintiuauves  Paromomycin  Imsduwunazldiumstudu  Tasmislémadn  Mass
Spectrometric Taseadaved Paromomycin wefidnuuzadiedy Tnsaadrves Neomycin B 3%
1Lﬂﬂ¢i1dﬁuﬂiiﬁ Paromomycin 12152noURY D-Glucose UnYU 6-Amino-6-Deoxy-D-Glucosamine
Favzny Neomycin B Taufauadieduves Inreaduivenunianuduiud fuseninas
Paromomycin 11 iy Neomycin C IﬂUTd:l Paromomycin :ﬁmmmmmluﬂﬁﬁugauuﬁﬁu%’fﬂ%w
(Broad Spectrum) nazazionFlumsimneinsferfumsaade lumuiue s
(Gastrointestinal infection) ﬁﬁmmammnmsﬁm%ﬂmwaﬂ Salmonella, Shigella W0¥3AUNIEND

4 i a 1 r = o ar 4
Tsnguq Hogmelumuduomssu Escherichia coli 8613 130mnlums ldnezdosyiuionn



14

¥ ¥
Tumsld Paromomyein fumsAnFolumuAuo s uazszwt a1 Paromomycin U150

] f = =i ] [] ~ = ¥
azmU"lﬂﬂ°[umuazummmnﬂsmamm%'auuﬂzmaEum‘wmﬂfnﬂ'm

2.3.4 Kanamycin sulphate
Kanamycin munsatinmsaauen1d1uil an. 1957 Tasdimsfaueneanuioin Srepomyces
kanamyceticus  1auRazignEnTInmMAUUUANSonIn Mycobacteria naztuafiSonisn melu
o =] . = £ =] s A o oA = '
811d%1  Kanamycin  fimseangnidouuafiSenaeviataduiiaulalumsdnsinniias
= = : o 3 o 5 =1 o i o a
U Iussindu 4 detinluadudu Kanamycin Satlumnljiusilnnuddguaz tidiunnm
Hevedrannlums g lumsinuinieg
ool d‘ LY —Y T . :: L] 9 l=i kY . &
MIIVUAIAVAINTTUAIYD Kanamycin Huszijadiuliflnssad 19903 Kanamyein ¥aaz
MnmsnsndoveonylaunailanalasnIansfasninnmsaseaauaznudn  Srepromyces
) P P At w YA ow oA . .
kanamyceticus i]%fllﬂﬁﬁ‘iNETHT]!JI?]‘NETEWﬂﬂﬂlﬂENﬂH A8 Kanamycin A, B U842 C l1ag Kanamycin
o el 3/ 3 ﬂ . 4 a Ad o W P = . 1
mqmmwﬂummmﬂumm H Kanamycin A WJEﬂH‘BHﬂW‘ﬂHWHHﬂUW?{ﬂIﬂUVI Kanamycin Lf

o s

azwilaaguandaiuastiniavevimafifudmdszroulu Tuanai fusg Glycosidic
) 1 4 o 1A . = ¥ ¥ A
Oxygen AIRTMNUIVOIMTUDUAUMUIN 4 YD Central Deoxystreptamine a1503 Insaad19IndiAua
iy Kanamycin fin Neomyein UBY Paromomycin TamlnAnda Kanamycin "1]$E]§J::1u§ﬂ"\lﬁldl,ﬂﬁﬂﬁ
oy [l ' A o ¥ Ls M ow ) ol i :
mnspazawi1ld uanmniimsldnuzedluglveundesaadnitupinamsoazaieh
TRhunnuazaziinnmatvsaoniuionuazanniaiiin Tagh Kanamyein w2 ldauise
= aan w: q ) ~ d' q' = 3/ . o
wagnse ldisnsauaza nolusafiesh 2-11 Taefiseilen)d Kanamycin Tumssnueinis
o ¥ )
aarenielua 1d lasmwizmsaadannnnuuafiiSsunsuaumas 154 Klebsiella, Proteus,
) & g A 4 v . ad s - ¥
Serratia WAY  Enterobacter cnw:u]uwmﬂmmmmumummsﬂgmuz A uazazdouly
Kanamycin Tumsifues Antiseptic fouiimsridind199 U Kanamycin szgadulddiosun
1 ¥ ) ¥ W
meludrld Tumslfounasivsdhimsiadmandiuiiovoafiie uadlunsdininmidaiedu
: o =) 3 3 = -] r e ¥ . a Y A ;
quusinoziImsiaduduwaoad uazes iition1d Kanamycin lumsinudulse ileaninda

¥
ot o ] oo 1 <
Mycobacteriwm Wug IR IMIAumuaaelfiius ldednsiaga
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CHLH

NH;
OH @]
CHHR,

o
NH,
OH
Ry

NH, T,
7103 ugasgas Tasaadiniunlived Kanamyein

N ; http://www.chem.gmul.ac.uk/iubmb/enzyme/glossary/kanamyc.html

2.3.5 Amikacin
Y 1 [ . . . .
Amikacin U3 lanswsnluilizmadiy Tasdadluaisnin Semisynthetic Aminoglycoside
= =4 ' A - = ¥ - . ‘:” <
TaufozinadonuafSumiuau Taemniznin Bacilli Taef 1n790319999 Amikacin Wunnuiiily
[ td
L-Amikacin 321150919139 18anuuuAdly D-Amikacin 1azuenIA Amikacin §a1u130M
¥ | 'y 4 = E ' ) o A ' L
msaumusony i axaa lasiuafiGesamnaannmslgFnizsiadury Gentamicin
1 . da 1 1 o .
1ag Tobramycin WA Amikacin NEA g nsof U IuAION 510 Aminotransferase 1A% Acetylates
& ' . . < = G a A ' i
vnmsan lududusenudl  Amikacin  WHvzlanuduiviioundy  Kanamycin  lng
.. 1 o @ . . ) ; w 4 Y qf
Gentamicin 9613 150 Tnea lUudims 1 Amikacin TwiSinaunmiwines 1dmodumsfuds
< o E g g dawe e
MIRUHINVD AR BUATUALNIN Bacilli W1 Amikacin 3stilumlfFmen ldsuanuileon

Tums 115U wIn Aminoglycoside 81

2.3.6 Gentamicin
. [ o n’j = e a o) g
Gentamicin Himadauenldiduasusnlull aa. 1958 Faldimsndadlumadilaees 1
Q{ o : o A
Huafisunan Micromonospora purpurea WAS Gentamicin fu:ﬁqmﬂum‘sUumuUﬂm‘m”lﬁwmu
¥ ﬂi’ a : oo
AV ILIARIS BUASUUINLAZULARG BN TUAL uazaigns lumssugauanSonan
= = I ) = .. Y i
Pseudomonas aeruginosa UDZUUAVITBUATUATINIA Bacilli lﬂﬂlﬂ‘umﬂﬂ Gentamicin 921601411
Y a A4 o @ 1 kY] o o d =1 =) g 4 Tt o
mrinelueimsanionafimilene  Taoee 1 ludneaidluadunionins unadralsfa

= @

Gentamicin Wudalianuansendfailafioui Neomyein Tumizldlumsinumendumsinm
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D Pseudomonas aeruginosa Iavfts1zilonld Gentamicin Tunmsinweimisaadreifialuuwa
] 3 ] a q’ 3 aay : o 8 . o
A199 uazd MIndmsAado TuNs AN s U193 17 Gentamicin Tugilveanadlamiims
Ml Gentamicin 40 Uadniumedadans TumsimuimsAareilaumguininuuanGounsuan
ey Pseudomonas, Enterobuacter \IQY Serratin species ﬁ?!ﬁﬂﬁﬁﬂu1% Gentamicin !ﬁ@@n‘lﬂ‘lﬂﬁ"l
Iy ] o ¥ =
puafiGemaiiaunsofmnsduniaemnl§imsyianous  AlgnlunsduiuuafiGen
HAINNAWBUA (Broad Spectrum)
L. & Y o = = = = ¥ed & ' 1
Gentamicin Wuszdnuazndumdveudwedinios aunseszatwlad ludhude: luaunse
o = = =) Clﬂ:l lﬂl o 3 A’
savlfiarluneaneseduaziuudy  wazvelianuatesifierinhaazaunsorih hhidunies

Autoclave vlﬁ'

HN-—CH,
H,C o
NH,
H M O%NHE
HO b
0 CH,
- H,80,

HO HN_ oM
CH

qUf4 uanslnseairomaniives Gentamycin

s http/fwww.axxora.com/antibiotics-LKT-G1658/opfa. 1 . 1.LKT-G1658.450.4.1 htm)

2.3.7 Tobramycin sulfate
fmsfunuafusalul A 1976 aunsoiimseaaldvin Stepomyces tenebrarius
o o . P =1 T §
AUTUUANTIAYVDE Tobramycin ﬁﬂ ﬂxﬁqmﬂwmmwmm% Pseudomonas aeruginosa
a ag a 4 Y ' ) L. ¥ ' ¥ ]
ﬂﬂHWSUUN‘ﬂuﬂﬂi:ﬂiﬂ'inW1Nﬂ1ﬂﬂﬂﬁ1§ﬂ{]“ﬂ1ﬂ$ﬂlﬂ Gentamicin ]lﬂilt‘lllﬂnﬂﬁﬂmuﬂ’mﬂﬂ

Tobramycin 18 1338319089 Tobramycin 1iuazHiauadwafany Insea 319409 Kanamycin B

2.3.8 Netilmicin
Netilmicin W15 nswan 1Mo1nmsiuet Sisomicin ¥IMINISIAAURATIL Reductive

. ‘é = . . o . - : ] =
Ethylation Wﬂﬂm‘ﬂﬂﬁ]iﬂ{]%lﬂ%ﬁlﬂ Aminoglycoside Iagf Sisomicin uummmmmswam'lﬁ'mn
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r z
WUANISBWIN Micromonospora inoyensis 1081 1398319999 Netilmicin 4ag Sisomicin iH9giay

» F
AR10ARIAY Gentamicin B UALTIANTINATDUIZHU N Netilmicin Wua1usodudase

afs ¥ 1

PUNSERAMUMIUARMITURIIMNENWIN Gentamicin UNRD 1BW  Escherichia coli, Enterobacter,
Klebsiella URE Citrobacter WASUDNIINUUEI T OIUGY Pseudomonas aeruginosa , Proteus 1N

ey 188w nazdaiyiuni durawiia Ngnduda 14 Tew Sisomocin TanauInajudrnai

¥
Qo

o Al a Y L a L . @ el Pl

paunIdwinigniuds1d 1ay Gentamicin 1BAINTINUD Netilmicin Wuvzgniud1dTason la]

WIN Adenylyate 4% Phosphorylate 1Al Gentamicin U@ Sisomicin 1uvz ligninds 18 TaesiouTa
F 1 1 »

et TasnesFunaldninnTuianavee 1-Ethyl  Group 1 Sisomicin ~ uazlUviimsaa

anusuwizas uew ladvaiy

HyNCH,
Nrly

NHCH2CH3

NHy

CHy

SH,S0,

gins uanslaseadramuniives Netilmicin

fiu httpi//www.axxora.comfantibiotics-ALX-380-048/opfa. 1, 1ALX-380-048.450.4. 1 htm]

2.3.9 Spectinomycin
=1 ad . . o Qs ~ A ey
DuasUfFuenan Aminocyclitol MimsaauenldniauuafiSowan Sireptomyces spectabitis
) [] ¥
TaodmIngudiazEonin Actinospectocin Insaadniuineuiuihmsiganiosnmnioy x-ray
2] ' 2 A & a = 1 o v
crystallography  laghazedluguwandudsiianmateyasiannluaniziudameannso
= 4 A o = ~ ° ¥ B
azaw1Ad 1wl @1502a 18993 Spectinomycin 1laviimassuudinisfnzims Mmolunaiddu
[ 3 > 1
A TuatioaninausaimlAser hydrolysis 1Apg19909  wazlumslfiuaisforiadm

y A& ¥
QGRFTGRTRNIEH

67312
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a

. v g an A & oy oo ES
Spectinomycin Huilua B usiannsovongns 1dfugauns fa1ewiia (Broad spectrum)

Tagnazlignidouuafisounsuyinuazunsuay 1aeR Spectinomycin WHIzDENgWE Inens 1Sy
»
fiu RNA MlsTolsy  Tuduesumisduaiizd llsdu  uavs lutiwanemsdudrduina  ua

. . by “"]1 Vo a ¥ ' ﬂad A A ﬂ aa 1
Specttnomycm HULE [T uaNUHINHBUNIG {]‘H’Jutﬁl‘u“'] 1HDI9L uﬁ.|5ﬂ1]5']ﬂ']qquﬂi]u

TasuanudenTumahTSnn TudiheTsamueslu iivsnndiwunss wezudros Penicillin

JUte uaaslasaianiuniiues Spectinomycin

i hitp:/iwww.phamainformatic com/assets/images/FusidicAcid jpg



uUni 3
A MIUM I

3.1 lelsnnvauseuendlusiadnd i maaey

3.1.1 KB 10-28

3.1.2 KB 11-2-1]

3.1.3 KB 11-2-9

314 KB 11-2-4

3.1.5 KB 10-6

3.1.6 RB 5-22

3.1.7 Micromonospora sp. LK7-1
HUWLH# KB = Kanchanaburi Province, RB = Ratchaburi Province
3.2 séaqﬁuﬂ%ﬁﬁﬁmmﬂaauqﬂémmémﬁ'ﬂﬂﬂm

3.2.1 Escherichiu coli ATCC 25922

3.2.2 Pseudomonas aeruginosa  ATCC 27853

3.2.3 Candida albicans ATCC 10231
3.2.4 Bacillus subtilis ATCC 6633
3.2.5 Micrococcus luteus ATCC 9341
<
3.3 qunsn

331 wspadinie g

332 AzALAAN0a0d (Alcohol burner)
333 IuTasthila (Micropipette)

3.3.4 11nAY (Forcep)

134 Wauduide (Loop)

3.3.5 1fnué3d

3.3.6 Wl (Tips)
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337 NIEAHNTDY Whatinan No. 1
3.39 UWUNAADU (Paper disc : Macherey - nagael vinatdurugudnata 6 iadiung)
3.3.10 WiuSilica get GF,,, ndoufiuuuusungiiiioy

3.3.11 nedudInsunlans1W# (Sephadex Column)

3.4 1nT04i0
3.4.1 19599981 (Incubator Shaker : U35 Tnu TwAwAn $187a, GALLENKAMP )
342 lﬂéﬂﬁ‘ﬂpﬁ (pH-meter : Eutech, pH150)
1.4.3 wiloilainnudue (Autoclave : HIRAYAMA, HA-300 MIV )
344 wjf}’llaam&'f?a (Laminar Air Flow : D35 anetiina §159, ABS 1200)
3.4.5 1A303%4 4 AWMU (SARTORIUS, A2008 )
34.6 10304TLIMUATULLAAATILA Y (Rotary Evaporator : U538 iy Tfedifia,
LABOROTA 4001)
3.4.7 QUu 30 e aidua Uz 37 DIAIUYALTLT (Incubator : MEMMERT, BE 600 )
3.4.8 §ouauiou (Hot Air Oven : WTC BINDER, FD53 )
349 lﬂ?m Nuclear Magnetic Resonance (NMR 400 MHz : Bruker AVANCE DPX-300

FT-NMR spectrometer)

3.5 ;A
350 e15afn NG (Yeast extract)
3,52 @15fiA9IANDaA (Malt extract)
3.5.3  NQIAX (Glucose)
354  uAMFENASYBILA (Calcium Carbonate; CaCO,)
355 ’iu {Agar)
3.5.6 Mueller-Hinton Agar (MHA)
3.5.7 Sabouraud’s Dextrose Agar (SDA)
358 AARAIINGID (Becf extract)
159 1dTlau (Peptone)

3.5.10 apzdan (Ethylacetate; C,H, O,)
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3.5.11 (UNTHDA (Methanol; CH,OH)

3.5.12 1aniw (Hexane; CH,,)

3.5.13 18u-13Mm0a (o-Butanol; C,H,0H)

3.5.14 Tadoulansonlad (Sodium Hydroxide; NaOH)
3.5.15 Ty@ounan’lsa (Sodium Chloride; NaCl)

3.5.16 lanaaliflmu (Dicholoromethane; CH,CI,)
3.5.17 uuiiuunan’lsd (Barium Chloride: BaCl,)

3.5.18 nIAGaITA (Sulfuric acid; H,S0,)

3.5.19 LOUNTAU (Ampicillin)

3.5.20 HMARY (Nystatin)

3.6 IEmMInaass
3.6.1 wommslummanes
@ouonaTudeandiinn i unsiniudouoni Tulivindiumssmdenidloaduianua
7 lolaiam Ao KB 10-28, KB 11-2-11, KB 11-2-4, KB 11-29, KB 10-6, RB 2-25 ua

Micromonospora sp. LK7-1

J w 4 ' ¥
3.6.2 manfadaaianenunnhnindeuendludednd iNonaaeugniniednm
N ¥ » ) f d \
Mimudoadolu Yeast extract-Malt extract broth; WIBY 7.3 UATOUVEINNIMT 200 TOUAD

¥ » »
amﬁnuﬁ'mvﬂunm 12 T imhnini¥ouInTo R IUNT¥AIMATOY Whatman No.1 (Hauun

=
WIN DMWY

b la induhdnahlanhmsasaniugli 7 vanhdsadad Idluwdazduuimaaey

e A

Qd =

gNTAIADYANNSE 13T 013mAaNI9 (Agar Disc Diffusion Method) (W14 3.6.5.2)

q
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3o

yo. afiade 1Bu-hmuoa (n-Butanol) o y
HIun AUTAD

affadiviiinozFian Faadaneylugdiuiminea (n-Butanol)

Faanavenuluduenaozaaa (Ethylacetate)

ﬁﬁﬂaﬁﬂlﬂﬂl’]ﬂl (Hexane) HAZIUPNIUDA (Methano])

Asananerulua1uanay (Hexane)

1 » ¥ ¥
sUfi7 uamdupeumsadmimiindedisantozardunsdan

[

[ d‘ = = =y d“l' =y L | e; )
3.63 nandlnendnainfogiivesvensndlusiodndlolyonifdanon
3.6.3.1 MIAATENFUYO (Seed medium)
P dw = o o ] & 1 9 @ =] LY dy . .
Asaouenn IudeanddunigioeadluemisdminmTonio (Seed medium; 0.4%
ngTaa (Glucose), 0.4 % @13ARAINGAR (yeast extract). 1.0 % A13AAATINVOAA (malt extract), Fioy

v 3/ - 1 d | A A - Y o
7.3) Ulllaﬂqul']uulﬂsaﬂﬁlUWﬂ'ﬂllﬁ’ﬁaﬂ 200 591001 N ﬂam”ﬂnﬁﬂ\‘llﬁunﬁ'] 47U

q u
LY W

3.6.3.2 nIninazmIafagataneIuInnKTnYe

o 1 ; .:ﬂ' ~ 3 o 3 1 r A o ‘:‘d
mnsowdenmisnldnniide 3.63.1 Idasluvaglyugvine soo fadansftiomis

FmfumandnuTuia 200 Toddns flsenouds 0.4 % nglna (Glucose), 0.4 % asARALINBAA

{yeast extract), 1.0 % m‘iﬁﬁﬂﬁnﬂuﬂﬂﬁ(malt extract) UAS 0.1 % L!ﬂﬁl%ﬂﬂﬂ]fﬂﬂluﬂ {CaCO,),

S

= 1o 4 vl d ' A o a :
0% 7.3 vmass BownToavtiinnu$isen 200 sovdewndi Agengideaduna 12 3u tini-

W
¥ ¥
o @ o

a g 1 3 ] o
HUAYDUNATOIHTUATEATHNGTDY Whatman No.l wWwaunsmimiduih lauazsadoonuindy 1INy

¥
] o

g lauwhinsadaduefaosdion 3 ase udnih llszmeldudinieldmsanaiuduez1a

b-

W

& w o e
FradarerwluduioiiaosHen (Crude Ethylacetate Extract)  11d3afiaf 18 lunagaugninig
= J 9 a Qs = = i : n” =
FrnmudloduuastihnadauendiomaiinmalasnTans 1w wouimaaeugninndinimlay

Bioautographic Method mngiﬁ’ullﬂ (bioassay — guided fractionation) Auaa ﬂugﬂﬁ 8
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1T

» »
Winiinide Ausad

afadmefinerTiae

gsaza1s luruoNaossan

o gy w & w ¥ w
‘n"l11‘!L‘lJlJBIJWUuTﬂUﬂ1'5ﬁzL“riElﬂ’J‘mﬁ$ﬁ1£lﬂi]ﬂﬂ"|ﬂ1ﬂﬂ1‘iﬁﬂﬂ?l‘lllﬂu

. v
dagfanerumiimg

1 ¥ Ed >
JUN8 waradunaumsafatiminge

o

o o ~A & o ol o e = ] a 1
fﬁ'iﬁﬂﬂilWﬂlﬂﬂﬂﬂz"ﬁlﬂﬂﬂﬂquﬂﬂﬂT“ulltl"]i'ﬂ nAAIRTN ﬂsuﬂﬂmm‘mﬂﬁaumma@*fm

o o 4 Yad A a o ¥ oA e @ q]; = Y ;
qaunsglan 1 iietueludadon 3.6.5.2 Tasfidaaianen luduresoiiao: Bianveauio

e A

wond Iudledndeziinnuaunselunstudafons s veadogiuniens
1.63.3 mauendsaiavenudomananedmilnsniansvisl
MdsafanmnlusuofinevFianvoudonond Tusivand lo Tsiaafidaidonuiinisuend s
matinneduii 1asu1 TanT19W (Column chromatography) Tat v udnd toaies - 20 (Sephadex
11-20) Hudansdi (Stationary phase)Lmﬂ‘j’fmmuaatﬂuﬁaﬁmzawzﬂﬁauﬁ' (Mobile phase) A4

uaaslugli g
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Crude ethyl acetate extract

Column chromatography(Sephadex -LH20 in 100%Me¢OH)

[ H [ I 1
001 002 003 004 005
{fraction 1-4) (fraction 5-7) (fraction 8-9) (fraction 10-15) {fraction 16-23)

Column chromatography (Sephadex -1.LH20 i 100% MeOH)
[ i I |

003-1 :‘ 003-2 : 003-3 003-4 003-5
(fraction 1-2) i (fraction 3) é (fraction 4-5) {fraction 6-8) (fraction 9-10)
L i
Column chromatography (Sephadex -LH20 in 100% MeOH)
i i [ 1
003-2-1 003-2-2 003-2-3 003-2-4 003-2-5

(fraction 1-5) (fraction 6-7) (fraction 8-9) (fraction 10-12) (fraction 11-15)

qUie uaasiuneumnenfaasaneu luduenaosFinadiomaianiaTasin Tans i

- &
3.6.4 maRgaignilassrdramanihitiosdin
L] J =y J =1 £y =l
insiuenBuRgadInssehadioddulasii TnnnTans w#l wazmaiinnaaalnlasalall
d . :
AsniunlFlumstinu WBun

3.6.4.1 Analytical thin-layer chromatography

miinfilg . mamAoufiniu@n

AIgAFY ;- Fanen TioW254 (Silica gel GF,,, ) INABUWLIIVIHY
aQilition

ATIHUIVBUAY TLC . 250 Tulpaiuny

LHENW D5 IUAAY

guNgil : quupiifes



MSATINADU © 1. asmdouRuaIaIulng
2. asnaoumsldumadand il lamafinnuenan 254
WAL 365 U1 THINAS
o 1 1 ¥ . @ 1
3. MM IWULUKHU TLC @78 Anisaldehyde reagent wagai T
anufauIunsERuindvoeans
3.6.4.2 Gel filtration chromatography
Qs G4 o
AgaTy . 1 uANT Lealay - 20 (Sephadex LH-20) ( Amersham
Bioscicnces)
ad "o o o I'd ° o o [} o o
wmsladgaduadluaeauy 1 W AnNT uoalay - 20 (Sephadex LH-20) uy ludwiiavaiy
Tanrdsftunouhinms 14 udrnindudanas i luaadund

¥ < Vg ¥ £ o | ~
udris Widamhyesigaduibsueiin

¥
msldAIed . fegnnzgnazaroudriminldas il lunedinineduun
AIATIIAD . @MU (fraction) M147) 2z imsasvaanIne TLC awiosue
Tidhadu

3.6.43 minlnsalnl (Spectroscopy)
Nuclear Magnetic Resonance (NMR) spectroscopy
adulughsuesTlsmeuaziinisasoaeu Taen3es Bruker AVANCE DPX-300 FT-NMR
spectrometer TABOZNLT 400 MILz wazaziinaalsvoni €pCl, ) uag asdlau d¢-5) udah

= g o o <
ﬁﬁiﬂ’]Ué’NﬂQﬁ’]‘}‘TSUfﬁS‘USQﬂ'ﬁ

3.6.5 .MINATOUGNEMIFINN

3.6.5.1 M3ATIVXOUT15IAY Bioautographic Method (NEN1, 2543)
] = v dY ¥ J o - df = o o kY = = Y]
iifsrdain ldeinduenassFianve udouand InisinduiazarudruenassFan 1¥1

a A o ]

Anududuvesms 1 vadniude 20 luiasans vead1saaun TLC plate)d siliga gelé0 F,,
precoadted uuuﬁuagﬁtﬁumﬂmﬂﬁmﬁ (stationary  phasc) wag1¥ lanan Tslimuauniuea
(Dichloromethane :Methanol) Tusas1aau 9:1 1ilugiiazarmdous (mobile phasc) ATI9TOUNE
n1olfuas UV ATRNE1INAL 245 LAY 365103 0L TUPIMITIEBUSEV8Y Mueller-Hinton agar

(MHA) 1@ Sabouraud’s Dextrose Agar (SDA) d1n5udmuuniii3vazboladniug duni (swab)
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Wwonaaouns 5 wila iuda gk TLC dunsdeveloped AdadIfiazaimaaauf (mobile
=y o d‘ = J = 1
phase) 19MUBIUURIMINIVERIHEIMS Funanalag1alefadnusiom 99 (spot) #197)

3.6.5.2 gnifmuqaunid

o

nAaeUaN IR 1T aUNTH 1A83T Agar Disc Diffusion (Lorian, 1980) a8 1fsndnnisums vaada

q

afinoonu IABSDULHUNATDY (disc) °lumummszﬁyﬂalﬁaﬁﬁiuLﬂuduuﬂnﬂaﬂﬂﬂu?nmﬁu&
(inhibition zone) ﬂi‘fuagjr“f'ut:mE?lumsﬁngamm?m‘,mm;%ﬂiﬂummﬁﬂ ot lgmaaon 14un
Buciflus subtilis ATCC 6633, Pseudomonas aeruginpsa ATCC 27853, Micrococcus luteus ATCC
9341, Escherichia coli ATCC 25922 U Candida albicans ATCC 10231 Tagiid3ms Ao imauoy
El'l‘?’i]'ilgﬂﬂl‘ﬁﬂﬁﬁmﬂ’mliﬂ Mueller-Hinton Agar (MHA) U@% Sabouraud’s Dextrose Agar {SDA)

Q Y dw A =3 o o o o g - : 4 o ; .
AIHTUFOLUANIS BUAZ AR M 1uA1AD Yo nadoUNaYA LY UNADN 5199178 normal salt saline

(]

a =1 1 A e
(Nss) ndrfutdlia i in McFarland standard No. 0.5 Fazidnusad lnvtszum

]
=]

Vo " 8 clsuulyw 5 -4 & A o 0 =%
Wny 1 100 CFU/mL % n‘wumm'l1J51ﬁmﬂ1,“trmguwaumuaaﬂmmuuhmawummium

1

=

» Fd [ 1
Aw3T1)anado (aseptic technique) INTUITIIHUNARDY (disc) NHBATISAZAWYRIFIAAAT
v a ! a 4 gy y a oy ’E
asamsnageutlsinm 20 luladasarunagoy  Fanaldudwdneasuurmive e imsii
J t o 1 Yo g a o o Aq = w g
Wonaaouog wazwrunazouniuan lavlddnihazawriladerfuildasmedaadailuya
ATVRUTIAY (negative control) Laz 1915 8udIN15195yvoIgAUNI HRULLTI9IN NCCLS (National

[~/ = . ] { =

Committee on Clinical Laboratory Standard) !ﬂﬂ“];ﬂﬂ?l‘lJf]lJHN“lJ’Jﬂ {positive control) unﬁqmﬂgu
ol ) (Y < o Aﬁw = o ] v W @

30 uag 37 oeruaadee lunat 1y SmSudotaduazuuaiizsnud sy astana TnoTady

Anguinauinuide Ty mduriugudnaiva swurunaael (inhibition zone) 13y
g ! . .. = a Qs w 3

NU HHUNATDUAIURAN (negative LAY positive) Fagawmnuansavodsanalunisdudans

»
wIYVBuToNArouLRRZ YA



YN 4

= o = d
HAaN13UUASIDNIIM

5 = ] ]
4.1 waraadlhwldinanlslummaasa

; = Qs A P 3 3 Q 1 = =) % os =

wouend Iudvamdmiunlflunsnaasaen dandreaduluuinudming vy uay
MYIULSAILDIMIS Humic acid-Vitamin agar Auiagad 30 sesruaaidd (et 21 5u sntiusi

: & 4 dq e
ﬂ1§l!Uﬂ1ﬁUﬁ?{ﬂ‘ﬁIﬂUTﬂ Cross-streak UMDIH15 Yeast extract-Malt extract laefi¥of 15lums
=l

NAADIAD

4.1.1 KB 11-2-11

4.1.2 KB 11-2-9

4.13 KB 11-2-4

4.14 KB 10-6

4.1.5 KB 10-28

4.1.6 RB2-25

4.1.7 Micromonaspora sp. LK 7-1 !

L

4.2 SnuaemaiTunilnzgnimsiuiutiogaunidveadeusndlutudndnivaiden
421 KB l11-2-11
4.2.1.1 SNEMUENITIATYUNBIHIT Yeast extract — Malt extract
Snvazvousauend Tufusndle Tvan KB 11-2-11 ATYUUDINIT YM agar @1NT0

af1udnulvoms (Substrate mycelium) dvuazadrudnlonima (Aerial mycclium) 4171wy

] ¥
= ]

sandaanasmoi 1§unsduluams dauaaslua1san 3 uazmun 10

q

A131903 uragmautiamemsnsyvesloTaan KB t1-2-11 1421113 YM

ToTxman myasy | Fvedlalatidmun | dveslaladdwan | sindag

KB il1-2-11 f 917 U717 -
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qin10 uermadnumz InTaitvesloTaian KB 11-2-11

42.1.2 SnvmemnniszineunsSuniiveudonend Tuteindle Tvan KB 11-2-11
£ da d
e'la Twan KB 11-2-11 aunsaniguuomisninnududuseundomniiga 7%,
o d ] = ] ] o
oy tazgungiiiimunzausensidgeglut 5-8 ung 20-37 sarurnBes mud 1Ay, g0

sovaatn Tusauluuuuazivamuld uiimunseiaa uesniluTuInsd 14 damsad 4

MIIN4 uaAsBnyaENIaTIEInemazFuniivesle Taan KB 11-2-11

mduduveundogagaiteiyld 7%
21 pH femnanndeylé 5-8
Yrguugiinennsainield 20-37
Skim milk coagulation +
Skim milk peptonization +
Gelatin liquafaction +
Nitrate reduction +
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Q( S d‘v ~ o o
42,13 guEnntinwesationond luisdnd lo Tnan KB 11-2-11

Ao & o a4 [y & o = o d 0w 3y o w
lﬂﬂNWHWHNm‘HﬂUWﬁﬂﬂTﬂUﬂ??ﬂﬁ$ﬂ’]ﬂﬂuﬂiﬂ@ﬂﬂﬁ'lﬂu*ﬂ’ﬂulﬂu‘IJ'Jila‘i]lﬁﬂ'lﬁﬁﬂﬂ"l’iﬂ']u

Tuduiiey Ao msadanoiwlutmeniey, msadanmuluiuimivoe uae ssafaneniudu

Ravzdaa Horumageugnimatimwwy hdadanew luduenaosfmaiszauanududu

1 adniuae 20 1 1nTaas LaRNITUENTD B. subrilis ATCC 6633, M. luteus ATCC 9341,

]
~

P. geruginosa ATCC 27853 Aam13 19 5

mas uaagnimsdudegaunidnaaounindiaiannuveusale Isan KB 11-2-11

Lf’f’umuquﬁﬂmqﬁrmu?nmﬁugﬁuu.)
&;mﬁﬂmm B. subtilis C. albican E. voli M. luteus P. aeruginosa
S - . - . -
FruofiaveHian 78.5 - . 15 35
Futmuoa - - - - -
FAAIUAUTIVIN 11 - 40 30 50
YARIUAUFIAL - - . - -

HUTUMA  YARILAUTILIN
YARILUAUIFIAL

P 4
BIMI5N MALS

amazilanaany

: Tl §FmzueuRFau (Ampicilin) uag Handu(Nystatin)
;UNMHDa (Methanol) LA 18U (Hexane)
: Meuller Hinton Agar ltfi¥Saboraud’s Dextose Agar

9 o X o A LS o w

TIHIUTO LHUANTOLASHTARTUA TR

: UNNRUUQN 37 MIFIAITUE 1o 30 B ITATY
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422 KB 1129
4.2.2.1 ANYAZNITITYUUDINT Yeast extract — Malt extract
fnvaizvoadouonilutedndleluon KB 1129 1039y 1AAVUDIMIS YM agar
an3nnd 108U 108TM13 (Substrate mycelium) M wadunazafruduloonin (Aerial mycelium)

: [ o o’ 1 ar P P
timady nusendagiazai ldunsduluemns Auaaslumsien s uaznmiin

MINN6 uaanuauiAnmsTy@Ey Tavesls Tsaa KB 11-2-9 uuoMIT Y.M.

1o Tasiam el | Aveslalafidmun | Fuodinlafidwadne | sandaq
p y > F
KB 11-2-9 A Wintadu e | ek

U1 uamsdnyac Inlaiivesle o kB 11-2-9

hd - = 1 - L
4.2.2.2 Anwmzneeiss i nnsSundivouvouend luvdndlo laon KB 11-2-9
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43 nusndsadaneudasmaiiamalasnlans i

Wevnisasaimiinie Micromonospora sp. LK 7-1 1151a1 20 8n3 &reevinssdinn 1d&a
nanslTnm 1.88 niy uaxﬁwmuun“lﬁn?qw%%mmﬁamﬂmuﬂwnaM"i‘ﬂﬂﬂ% Sephadex
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Y east extract - Malt Extract Agar (YM)

- Yeast Extract 4 nNfu
- Glucose 4 NJU
- Malt Extract I niu
-fndu 1000 NadARS
Nutrient Agar (NA)
- Beef Extract 3 n3u
- Peptone 5 NYU
- Agar 15 N3
tihndy 1000 fiaddns

Mueller Hinton Agar

o d I i @ 1 e 4 a an
- WuemisduSagTumsild 38 nfusorhingu 1000 Saddes Ysznende

Beef,infusion from 300 N W
Casamino Acids, Technical 17.5 N5
Starch 1.5n5u

Agar 17.0 nfu

pH 73



Sabouraud’s Dextrose Agar (SDA)

o_a o i v 1 s & a an
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Enzymatic Digest of Casein 10.0 N5
Dextrose 40.0 N5y
Agar 15.0 niu
pH 5.6
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Agar Disc Diffussion Method
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»
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A o ¥
YU IR oy 13
o [N .:'y @ 3 o ] d' g ) 14
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& | . ] d o g 4 a o SAq Y
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o ¥ ! = at u’/’ i = J
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¢ o
U9 pluamamsnaasugninmsdunueydunidlas Agar Dise Diffussion Mcthod

P15 McFarland standard No. 0.5
I eTumisagatonuiGunnas 134 (BaCl) Anudiudu 0.048 Tuanodns (1.17 %  wiv
BaCl, . H,0)

2. misumsazatonialelasnansn (HCh anududu 0.18 Tuadodns (1% wiv)
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3. hensazaouuiSeunaslsa 0.5 Nadas wausumsazmonialslasnassn 99 5 Hasas
o L 1 3 d' o A cl A L
4. 1l Faanwgudinniosianusindunas innue1ndu 625 wilwuns Wia

11101 0.008-0.1

11959 Bioautographic method
o t:ln [y dl ¥ g o = dy a L. | 4 3 =3 =

1. hdafaneui ldvinrueiiaesFimaveusonond ludendinazaogioniianzdma
Tlaududuveses 1 Tadnsuno 201005803

2. veamsaaUIAEY TLC 14 siliga gel 60 g, Precoated unusvezgiiflomiiuigady
(Stationary phase) unzld lanan Tsfimusemmiuoa (CHCL, :CH,OH) Tudanidau 91 Tudah
AZAUAATUR (mobile phase )

o~ &
3. asnvmounamelduas UV Allanumindu 245 uag 365
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]
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Psendomonas aeruginosa , Candida albicans , Bacillus subtilis WA% Micrococcus luteus
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g 4
YDIB TN ABU

as ar a o : R { = J a '
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Bacillus subtilis
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