
CHAPTER I 

INTRODUCTION

A ctinom ycètes are w ell know n as the antib iotic producers. T hey  have been  described as 
the greatest source o f  antib io tics since W aksm an in troduced S t r e p t o m y c e s  in to h is system atic 
screening p rog ram  fo r new  antib io tics in early  1940s (O kam i and H otta, 1988). A pproxim ately 

53 %  o f  them  and 29 %  o f  fungi cou ld produce antib io tics and a few  (18% ) that produced by 
bacteria  (B erdy, 2005). A ctinom ycètes have prov ided  m any natu ra lly  occurring  antib iotics 
d iscovered , inc lud ing  m any  o f  those im portant in m edicine, such as am inoglycosides, m acrolides, 

tetracyclines, an thracyclines, po lyenes and qu inones (G oodfellow , 1988). T hey are very com m on 
inhabitants o f  soil (T ortora e t  a l ,  1995). O rganism s be longing  to the groups o f  actinom ycètes 
such as S t r e p t o m y c e s ,  K i t a s a t o s p o r a ,  A m y c o l a t o p s i s ,  M i c r o m o n o s p o r a ,  N o c a r d i a ,  

D a c t y l o s p o r a n g i u m ,  S t r e p t o s p o r a n g i u m ,  M i c r o b i s p o r a ,  A c t i n o m a d u r a ,  K i b d e l o s p o r a n g i u m  and 
others, have been  searched  for antib io tic  p roduction  (O ki, 1994; C ross e t  a l ,  1994; K im  e t  a l . ,  

2003).
The best know n actinom ycètes is S t r e p t o m y c e s  w hich  could produce m any antib iotics 

such as A m photeric in  B produced  by S t r e p t o m y c e s  n o d o s u s ,  N ysta tin  p roduced  by S t r e p t o m y c e s  

n o u r s e i  (G lasby, 1993; T orto ra  e t  a l ,  1995). A m ong antib io tic produced  from  actinom ycètes, 

S t r e p t o m y c e s  strains cou ld  produce approxim ately  74%  antib io tics (B erdy, 2005). N ow adays 

S t r e p t o m y c e s  con ta in  about 527 species. This strains have substrate m ycelium  and aerial 

m ycelium . Spore cha in  m orphology  is spirales, rectiflex ib iles, re tinaculiaperti. C ell w alls contain 
L L -d iam inopim elic  acid. O ptim al pH  averaging 6.5-8.0. G row th occurs norm ally  betw een 25-30 

° c .  M ajor m enaquinones are M K -9 (H 6) and M K -9 (Hg). D N A  G +C  conten t is 69-78 m ol % 
(G oodfellow , 1988; C ross e t  a l . ,  1994; C ollin  e t  a l . ,  1977).

The genus K i t a s a t o s p o r a  has phenotypically  sim ilar to S t r e p t o m y c e s  strains but 
con tained  m ajo r am ounts o f  the m e s o  isom ers o f  d iam inopim elic  acid (D A P) (O m ura e t  a l ,  1982). 
K i t a s a t o s p o r a  can be read ily  d istinguished from  the genus S t r e p t o m y c e s  by using genotypic 

characteristic such  as specific  nucleo tide signatures in the sequences o f  16S rD N A  (O m ura e t  a l . ,  

1982; Z ang  e t  a l . ,  1997; W elling ton  e t  a l . ,  1992). N ow adays K i t a s a t o s p o r a  contain  about 20 
species. T hey have been  know n to produce antim icrobial agents such  as S etam ycin , an antifungal
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activity  from  K i t a s a t o s p o r a  G r i s e o l a  (Takahashi e t  a l . ,  1984), C ystarg in , an antifungal activity 

from  K . c y s t a r g i n e a  (K usakabe and Isono, 1988), and B afilom ycin  an antifungal activity  from  K .  

c h e e r i s a n e n s i s  (C hung e t  a l . ,  1999). The data about antib io tics produced  from  K i t a s a t o s p o r a  

seem  to be a little  am oun t w hen  com pare w ith  the antib io tics p roduced  from  S t r e p t o m y c e s ,  it m ay 
be that the study in th is genus is still lim ited.

T he genus A m y c o l a t o p s i s  w as established by L echevalier e t  a l . ,  (1986) and w as assigned 
to fam ily  P seudonocard iaceae  (Em bley e t  a l . ,  1988; W arw ick  e t  a l . ,  1994). T hey contain  about 33 

species. R ecently , increasing  in terest has been show n in genus A m y c o l a t o p s i s  because they are a 
very im portan t genus in the antib iotics industry. T hey  produce som e o f  the m ost w idely  used 
antib io tics such  as R ifam ycin , an  antim icrobial activ ity  from  A .  m e d i t e r r a n e i  (M ejia  e t  a l . ,  1997), 
V ancom ycin , an  an tim icrob ia l activ ity  from  A .  o r i e n t a l i s  (P ittenger and B righam , 1956).

T he d iscovery  o f  a novel actinom ycètes species m ay lead to produce the new  bioactive 
com pounds (T akahash i and  O m ura, 2003), therefore the study a ttem pts to search natural 
substances p roduced  from  S t r e p t o m y c e s ,  A m y c o l a t o p s i s ,  and K i t a s a t o s p o r a  strains from  soils are 

still in teresting. This study  deals w ith  the identification  and an tim icrob ial activ ity  o f  S t r e p t o m y c e s ,  

A m y c o l a t o p s i s ,  and K i t a s a t o s p o r a  strains iso lated from  soils. T he ob jectives o f  th is study are

1. T o iso late and screen  the S t r e p t o m y c e s ,  A m y c o l a t o p s i s ,  and K i t a s a t o s p o r a  strains w hich 
exhib it the an tim icrob ial activ ity  from  soils.

2. To identify  and  characterize the selected  strains based  on the phenotypic and 
chem otaxonom ic characteristics including 16S rD N A  sequence analysis.

3. T o determ ine antim icrob ial activity  o f  ferm ented extracts from  the selected  strains.
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