
CHAPTER I 

INTRODUCTION

A n t i b i o t i c s  a r e  s e c o n d a r y  m e t a b o l i t e s ,  m o s t l y  p r o d u c e d  b y  a c t i n o m y c è t e s  

( 7 1 . 1 % ) ,  s o m e  a r e  p r o d u c e d  b y  f u n g i  ( 1 8 . 2 % ) ,  e . g .  p e n i c i l l i n  a n d  c e p h a l o s p o r i n ,  a n d  b y  

b a c t e r i a  ( 1 0 . 7 % ) ,  e . g .  b a c i t r a c i n  a n d  p o l y m y x i n .  F r o m  a l l  a c t i n o m y c è t e s  p r o d u c i n g  

a n t i b i o t i c s ,  8 0 . 2 %  ( 3 5 0 0  a n t i b i o t i c s )  p r o d u c e d  b y  Streptomyces, 6 %  ( 2 5 8  a n t i b i o t i c s )  

p r o d u c e d  b y  Micromonospora a n d  3 . 7 %  ( 1 5 6  a n t i b i o t i c s )  p r o d u c e d  b y  Nocardia, a n d  

a n o t h e r  a c t i n o m y c è t e s  p r o d u c i n g  a n t i b i o t i c s  w e r e  r e p o r t e d  i n  streptoverticillium, 
Actinoplanes, Actinomadura, Streptosporangium, Saccharopolyspora, 
Dactylosporangium, Chainia, Nocardiopsis, Ampullariella, Amycolatopsis, 
Kitasatosporia, Pseudonocardia, Saccharothrix, Microtetraspora, Microellobosporia, 
Streptoalloteichus, Actinosporangium, Kibdelosporangium, Actinosynema, 
Planobispora, Microbispora, Planomonospora a n d  Saccharomonospora,e t c .

( G o o d f e l l o w  a n d  W i l l i a m s ,  1 9 8 3 ;  O k i ,  1 9 9 4 )

A n t i b i o t i c s  h a v e  b e e n  e x t e n s i v e l y  u s e d  a s  t h e r a p e u t i c  a g e n t s ,  a n d  a l s o  i n  

a g r i c u l t u r e ,  a n d  f o o d  i n d u s t r y .  T h e  a c t i n o m y c è t e s  p r o v i d e d  a b o u t  t w o - t h i r d  ( m o r e  t h a n  

4 0 0 0 )  o f  t h e  n a t u r a l l y  o c c u r r i n g  a n t i b i o t i c s  d i s c o v e r e d ,  i n c l u d i n g  a m i n o g l y c o s i d e s ,  

a n t h r a c y c l i n e s ,  m a c r o l i d e s  a n d  t e t r a c y c l i n e s  ( G o o d f e l l o w ,  1 9 8 8 ) .  T h e r e  a r e  n u m e r o u s  

g r o u p s  o f  a c t i n o m y c è t e s ,  f o r  e x a m p l e ,  Streptomyces, Micromonospora, Microbispora, 
Actinomadura, Actinomyces, Actinoplanes and streptoverticillium. T h e y  a r e  w i d e l y  

d i s t r i b u t e d  i n  s o i l  a n d  i n  a  v a r i e t y  o f  h a b i t a t s ,  i n c l u d i n g  c o m p o s t s ,  r i v e r  m u d ,  a n d  l a k e  

b o t t o m s .  T h e  b e s t - k n o w n  g e n u s  o f  a n t i b i o t i c  p r o d u c i n g  a c t i n o m y c è t e s  i s  Streptomyces, 
w h i c h  i s  o n e  o f  t h e  m o s t  c o m m o n l y  a c t i n o m y c è t e s  i s o l a t e d  f r o m  s o i l  ( T o r t o r a  e t  a l . ,  

1 9 9 5 ) .

Streptomyces i s  b e l o n g  t o  f a m i l y  s t r e p t o m y c e t a c e a e ,  o r d e r  A c t i n o m y c e t a l e s .  

S t r a i n s  i n  t h i s  g e n u s  h a v e  s u b s t r a t e  a n d  a e r i a l  m y c e l i u m ,  w i t h  v e g e t a t i v e  h y p h a e  o f  

a v e r a g e  0 . 5 - 2 . 0  p m  i n  d i a m e t e r .  S u b s t r a t e  m y c e l i u m  c o l o r  a n d  s o l u b l e  p i g m e n t  a r e  

b l u e ,  d a r k ,  g r e e n ,  r e d - o r a n g e  o r  v i o l e t .  S p o r e  s u r f a c e  i s  s m o o t h ,  h a i r y ,  s p i n y ,  w a r t y  o r



ru g o se . S p o re  c h a in  m o rp h o lo g y  is s p ira ls , re c tif i le x ib ile s , o r re t in a c u lia p e rti. S p o re  

c o lo rs  a re  b lu e , g ra y , g re e n , red , v io le t, w h ite  o r ye llo w . C e ll w a ll c o n ta in s  L- 

d ia m in o p im e lic  a c id  in d ic a te d  c h e m o ty p e  II. P e p t id o g ly c a n  ty p e d  A 3 y . F a tty  a c id  

p a tte rn  2C . T he  m a jo r  m e n a q u in o n e  w a s  MK-9, a n d  p h o s p h o lip id s  ty p e  P ll. G lu co se , 

g ly c e ro l, m a n n ito l, f ru c to s e  a n d  s u c ro s e  a re  p re s e n t in c e ll h y d ro ly s a te s . T he  ra n g e  o f 

G + C  c o n te n t o f th e  D N A  w a s  69-78 ทาo l% . C o lo n y  on  a g a r  m e d ia  is g ra n u la r, p o w d e r, 

ve lv e ty , o r  f lo c c u s e . O p tim a l pH  is in th e  ra n g e  o f 6.5-8.0. G ro w th  o c c u rs  n o rm a lly  

b e tw e e n  25°c a n d  30°c b u t n o t a b o v e  50°c (G o o d fe llo w , 1988).

M o s t o f w e ll kn o w n  c o m m e rc ia l a n tib io t ic s  a re  p ro d u c e d  b y  S trep tom yces1 fo r 

e x a m p le , c h lo ra m p h e n ic o l p ro d u c e d  b y  Strep tom yces venezuelae, c y c lo h e x im id e  

p ro d u c e d  b y  Strep tom yces griseus, c y c lo s e r in e  p ro d u c e d  b y  Streptom yces  
orchidaceus, k a n a m y c in  p ro d u c e d  b y  Strep tom yces kanam yceticus, lin c o m y c in  

p ro d u c e d  b y  S trep tom yces lincolnensis, n e o m y c in  p ro d u c e d  b y  Strep tom yces fradiae, 
n ys ta tin  p ro d u c e d  b y  Strep tom yces nourisei, s tre p to m y c in  p ro d u c e d  b y  Streptom yces  
griseus, e ry th ro m y c in  p ro d u c e d  b y  Streptom yces erythreus, te tra c y c lin e  p ro d u c e d  by  

Strep tom yces  r im o s u s  (O k i, 1994), lu iso l A  a n d  B p ro d u c e d  b y  Strep tom yces  sp . C N H - 

3 70  a n d  a re n a r ic  a c id  p ro d u c e d  b y  Streptom yces  sp . C N H -2 4 8  (C h e n g , et. al. 1999).

เท a d d it io n , M icromonospora  s tra in s  a lso  p ro d u c e d  s e c o n d a ry  m e ta b o lite s  w ith  

d iv e rs e  c h e m ic a l s tru c tu re s , a n d  b io lo g ic a l a c tiv it ie s , e .g . g e n ta m y c in , s a g a m ic in , 

ทาe g a lo m ic in , ทาy c in a m ic in , h a lo m ic in , m u ta m ic in . M icromonospora  s tra in s  a re  

a e ro b ic , g ra m -p o s it iv e , m e s o p h ilic , n o n -m o tile  a c t in o m y c è te s  w h ic h  p ro d u c e d  s in g le  

n o n -m o tile  s p o re  d ire c t ly  from  s u b s tra te  h y p h a e  in g e n e ra lly  in d ic a te d  o ra n g e  co lo r. 

C e ll w a ll c o n ta in e d  m e s o -d ia m in o p im e lic  a c id . T he  p re d o m in a n t ทาe n a q u in o n e s  w e re  

M K -9 , M K -1 0 , a n d  M K -12 . T he  ra n g e  o f G + C  c o n te n t o f th e  D N A  w a s  7 1 -7 3  ทาo l%  

(G la s b y , 1993).

R e ce n tly , T a m u ra  a n d  S a ka n e  (2005 ) is o la te d  A sanoa iriomotensis sp . nov. from  

m a n g ro v e  so il in J a p a n . T a k e u c h i a n d  H a ta n o  (2 0 0 1 ) is o la te d  th re e  s tra in s , A grom yces  
lutedus  sp . n ov ., A. rhizospherae  sp . nov. a n d  A. brachium  sp . nov. from  th e  m a n g ro v e  

rh iz o s p h e re . K u lla m a  a n d  et. al. (2000 ) is o la te d  a n d  s c re e n e d  th e  a c tin o m y c è te s  from  

m a n g ro v e  so il in R a n o n g  p ro v in c e  area.
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M a n g ro v e  fo re s t is in te re s tin g  s o u rc e s  o f n e w  s e c o n d a ry  m e ta b o lite s  a nd  

b io a c t iv e  c o m p o u n d s  b e c a u s e  o f b io d iv e rs ity  a n d  s o p h is t ic a te d  e c o lo g ic a l sys te m . 

T he  s p e c ie s  liv in g  in th is  s u rro u n d in g  a re  e n d u ra b le  to  th e  c h a n g e s  o f sa lin ity  a nd  

ru g o se . S p o re  c h a in  m o rp h o lo g y  is s p ira ls , re c tif i le x ib ile s , o r re t iกa c u lia p e rti. S p o re  

c o lo r  is b lu e , g ra y , g re e n , red , v io le t, w h ite  o r ye llo w . C e ll w a ll c o n ta in s  L- 

d ia m in o p im e lic  a c id  in d ic a te d  c h e m o ty p e  II. P e p tid o g ly c a n  ty p e d  A3y. Fatty  a c id  

p a tte rn  2C . T he  m a jo r  m e n a q u in o n e  w a s  M K -9 , a n d  p h o s p h o lip id s  ty p e  P ll. G lu co se , 

g ly c e ro l, m a n n ito l, f ru c to s e  a n d  s u c ro s e  a re  p re s e n t in ce ll h y d ro ly s a te s . T he  ra n g e  o f 

G + C  c o n te n t o f th e  D N A  w a s  6 9 -7 8  m o l% . C o lo n y  on  a g a r  m e d ia  is g ra n u la r, p o w d e r, 

ve lv e ty , o r  f lo c c u s e . O p tim a l pH  is in th e  ra n g e  o f 6 .5-8.0. G ro w th  o c c u rs  n o rm a lly  

b e tw e e n  25°c a n d  30°c b u t n o t a b o v e  50°c (G o o d fe llo w , 1988).

M o s t o f w e ll kn o w n  c o m m e rc ia l a n tib io tic s  a re  p ro d u c e d  b y  S trep tom yces1 fo r  

e x a m p le , c h lo ra m p h e n ic o l p ro d u c e d  b y  Strep tom yces venezuelae, c y c lo h e x im id e  

p ro d u c e d  b y  Strep tom yces griseus1 c y c lo s e r in e  p ro d u c e d  b y  Streptom yces  
orchidaceus, k a n a m y c in  p ro d u c e d  b y  Strep tom yces kanam yceticus, l in c o m y c in  

p ro d u c e d  b y  S trep tom yces lincolnensis, n e o m y c in  p ro d u c e d  b y  Strep tom yces fradiae, 
n ys ta tin  p ro d u c e d  b y  Strep tom yces nourisei, s tre p to m y c in  p ro d u c e d  b y  Streptom yces  
griseus, e ry th ro m y c in  p ro d u c e d  b y  Streptom yces erythreus, te tra c y c lin e  p ro d u c e d  b y  

Strep tom yces  r im o s u s  (O k i, 1994), lu iso l A  a n d  B p ro d u c e d  b y  Strep tom yces  sp . C N H - 

3 70  a n d  a re n a r ic  a c id  p ro d u c e d  b y  Streptom yces  sp . C N H -2 4 8  (C h e n g , et. al. 1999).

เท a d d it io n , M icromonospora  s tra in s  a lso  p ro d u c e d  s e c o n d a ry  m e ta b o lite s  w ith  

d iv e rs e  c h e m ic a l s tru c tu re s , a n d  b io lo g ic a l a c tiv it ie s , e .g . g e n ta m y c in , s a g a m ic in , 

m e g a lo m ic in , ทาy c in a m ic in , h a lo m ic in , m u ta m ic in . M icromonospora  s tra in s  a re  

a e ro b ic , g ra m -p o s it iv e , m e s o p h ilic , n o n -m o tile  a c t in o m y c è te s  w h ic h  p ro d u c e d  s in g le  

n o n -m o tile  s p o re  d ire c t ly  fro m  s u b s tra te  h y p h a e  เท g e n e ra lly  in d ic a te d  o ra n g e  co lo r. 

C e ll w a ll c o n ta in e d  m e s o -d ia m in o p im e lic  a c id . T he  p re d o m in a n t m e n a q u in o n e s  w e re  

M K -9 , M K -1 0 , a n d  M K -12 . T he  ra n g e  o f G + C  c o n te n t o f th e  D N A  w a s  7 1 -7 3  กาo l%  

(G la sb y , 1993 ).

R e ce n tly , T a m u ra  a n d  S a ka n e  (20 05 ) is o la te d  A sanoa iriomotensis sp . nov. from  

m a n g ro v e  so il in J a p a n . T a k e u c h i a n d  H a ta n o  (20 01 ) is o la te d  th re e  s tra in s , A grom yces  
lutedus  sp . n ov ., A. rhizospherae  sp . nov. a n d  A. brachium  sp . nov. from  the  m a n g ro v e
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rh iz o s p h e re . K u lla m a  a n d  et. al. (20 00 ) is o la te d  a n d  s c re e n e d  th e  a c tin o m y c è te s  from  

m a n g ro v e  so il in R a n o n g  p ro v in c e  area.

M a n g ro v e  fo re s t is in te re s tin g  s o u rc e s  o f n ew  s e c o n d a ry  m e ta b o lite s  a nd  

b io a c t iv e  c o m p o u n d s  b e c a u s e  o f b io d iv e rs ity  a n d  s o p h is t ic a te d  e c o lo g ic a l sys te m .

T he  s p e c ie s  liv in g  in th is  s u rro u n d in g  a re  e n d u ra b le  to  th e  c h a n g e s  o f sa lin ity  a nd  

c u rre n t b e tw e e n  low  a n d  h ig h  t id e s . F u rth e rm o re , m a n g ro v e  s e d im e n ts  is r ich  o f 

o rg a n ic  m a tte rs  c o n s is te n t w ith  h ig h  s u lfu r  a n d  n itro g e n  (ป ร ะ เส ร ิฐ  โ พ ธ ิป ัก ษ ์ 254 0 ), w h ic h  

c a n  b e  u s e d  in s e c o n d a ry  m e ta b o lite  p ro d u c tio n  o f m ic ro o rg a n is m . M a n g ro v e  

rh iz o s p h e re  is a lso  fu ll o f d e c a y e d  o rg a n ic  m a tte rs  o r ig in a te d  fro m  a llu v iu m  (สน ิท  อ ัก ษ ร  

แก ้ว  2 5 4 2 ), w ith  a pH  v a lu e  ra n g e  o f a c id  to  a lka lin e . M a n g ro v e  fo re s ts  a lo n g  th e  in n e r 

g u lf  o f T h a ila n d  in S a m u t p ra ka n , S a m u t sa ko rn , S a m u t s o n g k a rm  a n d  P h e tch a b u ri 

p ro v in c e s  a re  lush  g re e n  a n d  p re s e rv e d . T h e re fo re , th e y  a re  an in te re s tin g  n ich e  

e n v iro n m e n ts  to  is o la te  a n ova l a n tim ic ro b ia l p ro d u c in g  a c tin o m y c è te s . The  

a c t in o m y c è te s  w a s  is o la te d  fro m  b o th  a ir d r ie d  a n d  h e a t tre a te d  m a n g ro v e  so il to  

e n h a n c e  an o p p o r tu n ity  o f ra re  a c tin o m y c è te s  iso la tio n . เท th is  p re s e n t s tu d y , w e  

is o la te d  a n tim ic ro b ia l p ro d u c in g  a c tin o m y c è te s  fro m  n ic h e  e n v iro n m e n t, m a n g ro v e  so il.

The objectives of this study :
1. To is o la te  a n tim ic ro b ia l p ro d u c in g  a c t in o m y c è te s  fro m  m a n g ro v e  so ils  o f th e  in n e r 

g u lf  o f T h a ila n d .

2. To id e n t ify  th e  s e le c te d  a c t in o m y c è te s  b a s e d  on th e  p h e n o ty p ic  a n d  

c h e m o ta x o n o m ic  c h a ra c te r is t ic s  in c lu d in g  16S rD N A  s e q u e n c in g .

3. To d e te rm in e  th e  a n tim ic ro b ia l a c tiv ity  o f th e  s e le c te d  a c tin o m y c è te s .
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