
CHAPTER V 

CONCLUSION

O ne hund red  and tw enty  seven strains o f  actinom ycètes w ere iso lated  from  soil sam ples 
collected  from  C hiangrai, N an , Phatthalung, Satun, Songkhla, C haiyaphum , and T rat provinces, 
T hailand. O n prim ary  screening, m ost o f  these strains show ed the an tim icrob ial activities against 
Staphylococcus aureus A T C C  6538, Bacillus subtilis A T C C  6633 and Micrococcus luteus A TC C 
9341, w hile few  strains show ed activities against Escherichia coli A T C C  25922, Pseudomonas 
aeruginosa A T C C  27853 and  Candida albicans A T C C  10231. O n the basis o f  m orphological, 

cultu ral, physio log ica l, b iochem ical and chem otaxonom ic characteristics including phylogenetic 
analysis o f  16S rD N A  sequencing, the selected  strains, s 1-2 and S3-1 from  soil in Chiangrai, 
SB12-1 and  S33-3 from  soil in N an , S38-2 from  soil in Phatthalung , S49-1 from  soil in 
S ongkhla, ร 55-4 from  soil in C haiyaphum , ร ? ! - ! ,  S72-10, S75-3, S75-5 , and  S76-1 from  soil in 
T rat w ere iden tified  as Streptomyces (G roup I). F ive strains, SB 7-3, K C 19-1 , K C 20-1 from  soil in 
N an , S39-7 from  soil in Phatthalung, and  K57-1 from  soil in C haiyaphum  w ere identified  as 

Amycolatopsis (G roup II). S train  SB3-2 from  soil in N an  w as iden tified  as Kitasatospora (G roup 

III). Spore chain  m orpho logy  o f  selected strains w ere rectiflex ib iles o r spiral. Spores are non- 

m otile. C olonies on  agar m edia w ere pow dery , granular, o r velvety. S tra in  S I -2, S3-1, SB 12-1, 

S33-3, S38-2 , S49-1 , S55-4, ร ? ! - ! ,  S72-10, S75-3, S75-5 and  S76-1 show ed the sam e pattern o f  
chem otaxonom ic w h ich  w ere sim ilar to the m em ber o f  the genus Streptomyces. T hey  contained 
L L -D A P in the cell w all peptidoglycan. M enaquinones, M K -9 (H 6) and  M K -9 (H 8) w ere 

predom inant. T heir D N A  G +C  conten t ranged from  69 .0-75 .4  m ol% . S trains SB 7-3, S39-7, 
K C 19-1, K C 20-1 , and  K57-1 contained meso-D A P in the cell w all. The predom inant 
m enaquinone w as M K -9 (H 4) as in the genus Amycolatopsis, w h ich  cou ld  be the d ifferen tiated 

them  from  Streptomyces and  Kitasatospora strains. T heir D N A  G +C  con ten t ranged  from  66.5-
73.4 m ol% . S tra in  SB 3-2 show ed the characteristics o f  the genus Kitasatospora. T his strain  had 
the sam e L L  and meso-D A P in the cell wall. The predom inan t m enaquinones pattern  w as the 
sam e as Streptomyces. D N A  G +C  conten t w as 76.1 m ol% . T he ratio  o f  meso-D A P to LL-D A P 
w as usefu l to d istingu ish  Streptomyces, Amycolatopsis and Kitasatospora strains.

P hy logenetic  analysis o f  the alm ost com plete  16S rD N A  sequences and percentage o f  
16S rD N A  sequence sim ilarity  revealed  that strains S 72-10 and S76-1 should  be identified as
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ร. termitum (99.6 and 99 .8%  16S rD N A  sim ilarity , respectively ), strain  S49-1 as ร. aureoversilis 
(99.4%  16S rD N A  sim ilarity ), strains s 1-2 and S75-5 as ร. hygroscopicus (99.8%  16S rD N A  
sim ilarity), strain  S 38-2 as ร. aureofaciens (99.4%  16S rD N A  sim ilarity ), and strain  S33-3 as ร. 
xanthocidicus (99 .8%  16S rD N A  sim ilarity). S train S55-4 should  be identified  as ร. 
roseocinereus (99 .9%  16S rD N A  sim ilarity), strain  S71-1 as ร. mycarofaciens (99 .4%  16S rD N A  
sim ilarity), s tra in  S75-3 as ร. albospinus (99.4%  16S rD N A  sim ilarity ), and strains S3-1 and 
SB12-1 as ร. spectabilis (99.6 and 99 .7%  16S rD N A  sim ilarity , respectively ). S train  S39-7 w as 
closely re la ted  to A. albidoflavus (99.2%  16S rD N A  sim ilarity). S train SB7-3 w as closely  related 
to A. keratinophila (99.3%  16S rD N A  sim ilarity). S trains K C 19-1, K C 20-1 and, K57-1 w ere 
closely  re la ted  to A. kentuckyensis (99.3, 98.1 and 99 .2%  16S rD N A  sim ilarity , respectively). On 
the basis o f  pheno typ ic , chem otaxonom ic characterictics, 16S rD N A  sequences and D N A  
relatedness data, strains SB 7-3 and S39-7 w ere recogn ized  as a novel species in the genus 

Amycolatopsis w h ich  cou ld  produce antim icrobial substances that m ay be value to the 
pharm aceu tical sciences. S train  SB 3-2 show ed 16S rD N A  sequence sim ilarity  the range 98.9%  

w ith  Kitasatospora putterlickiae. T he further study on D N A -D N A  relatedness w ill reveal the 

taxonom ic po sition  to be a new  species o f  strain  SB 3-2. S train SB 3-2 w as sensitive to low  
concentrations o f  novob iocin  and hence cannot be expected  to g row  on  the novobiocin  

(50 pg /m l) con ta in ing  agar m edium  used  by Tajim a et a l,  (2001).

F or the an tim icrob ial activ ity  screening o f  ethyl acetate  ex tract o f  the ferm entation  broth 
o f  e ighteen strains, strain  S3-1 identified  as ร. spectabilis w as selected  for antim icrobial 

p roduction  due to its crude ex tract show ing good antim icrobial activity . T he ethyl acetate extract 

w as tested  by  b ioau tog raph ic  m ethod and found the active spot w as show n a t R f value 0.8 (Silica 

gel T LC , solven t system  15% M eO H  in C H 2C12). This extract w as iso lated  by  chrom atographic 
m ethod and w as show n to be active against ร. aureus A T C C  6538, m eth icillin  resistan t ร. aureus 
266, 269, 643, B. subtilis A T C C  6633, M. luteus A T C C  9341 and Ps. aeruginosa A T C C  27853.

T his study show ed  that Streptomyceร strains w ere know n species bu t Amycolatopsis and 
Kitasatospora strains seem  to be novel species. It is in teresting  that the further studies on the 
ferm entation , ex traction , pu rification , and structure e lucidation  o f  antib io tics produced by 
Amycolatopsis and  Kitasatospora strains should  be carried  ou t since the studies on antib iotics 

from  these tw o genera  are still lim ited in T hailand. T herefo re, there are h igh  possib ilities to find 
the new  an tim icrob ia l substances from  those strains in bo th  genera in the n ear future.
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