
CHAPTER I

INTRODUCTION

T he acetic  ac id  bac te ria  ( A A B )  are c la s s if ie d  to  o rd e r a -P ro te o b a c te r ia  fa m ily  

A c e to b a c te r a c e a e  and th e y  are c la s s if ie d  in to  n in e  genera: A c e to b a c te r  (B e ije r in c k , 1898) 

G lu c o n o b a c te r  (A s a i, 1964), A c id o m o n a s  (U ra k a m i e t a l.,  1989), G lu c o n a c e to b a c te r  (Y am ada  e t  

a l. 1997), A s a ia  (Y a m a d a  e t a l., 2 0 0 0 ), K o z a k ia  (L is d iy a n t i e t  a l., 200 2 ), S w a m in a th a n ia  

(L o g o n a th a n  and Sudha. 2004 ), S a c c h a r ib a c te r  (J o jim a  e t  a l., 2 0 04 ) and N e o a sa ia  (Y u k p h a n  et 

a l., 20 0 5 ). T h e y  are G ra m -n e g a tive , s tr ic t ly  ae rob ic  b a c te ria  and are c o m m o n ly  fo u n d  in  nature on 

v a rio u s  p lan ts  ( f lo w e rs , herbs, fru its  e tc .). T h e y  have an a b il i ty  to  o x id iz e  d iffe re n t k in d s  o f  

a lco h o ls  and sugars in to  c o m m e rc ia lly  im p o rta n t foods  and ch e m ica l p roduc ts  (v inega r, 

ko m b u ch a , tea, sorbose, g lu c o n ic  ac id , e tc .). A n o th e r ch a ra c te ris tic  o f  the A A B  is the c a p a b ility  

o f  p ro d u c in g  cons iderab le  am ounts o f  e x tra c e llu la r  po lysaccharides . H o w e v e r, the A A B  can also 

s p o il beer, ju ic e , w in e  and fru its .

T he  stra ins in  genus A c e to b a c te r  are fre q u e n tly  used fo r  the in d u s tr ia l v in e g a r (S aeki e t  

a l ,  1997). T here  are c la ss if ie d  in to  14 species; A. a ce ti, A. in d o n esien sis , A. ce rev is ia e . A. 

c ib in o n g en sis , A. p a s te u r ia n u s , A. lo va n ien s is , A. o r lea n en sis , A. e stu n en sis, A. m alorum , A. 

o r ie n ta lis , A. p e ro x y d a n s , A. p o m o ru m , A. s y zy g ii , A. tro p ic a li  and A. o en i  (L u is  e t a l., 2006)

T he  genus G lu co n o b a c te r  is c la ss ifie d  in to  5 species; G. o xydan s, (H enneberg , 1987)

G. cer in u s, (Y am ada  and A k ita , 1984), G. fra te u r ii ,  (M a so n  and C laus, 1989) G. th a ilan dicu s  

(T anasupaw at e t a l ,  2 0 04 ) and G. a lb id u s. (Y u k p h a n  e t a i ,  2005 ). G lu co n o b a c te r  stra ins 

g e n e ra lly  p roduce  ac id  d u r in g  g ro w th  on severa l ca rbohydra tes and show  a p ronounced  and 

e ff ic ie n t ke togenesis fro m  p o ly h y d ro x y a lc o h o ls  v ia  a s ing le -s tep  o x id a tio n . T he  la tte r p rope rty  

f in d s  num erous a p p lica tio n s  in  in d u s try . T h e y  p roduce  g lu c o n ic  ac id , 2 -k e to g lu c o n ic  ac id , 5- 

k e to g lu c o n ic  ac id , L -so rbose , etc. (A d a c h i e t  a l., 2003).

A A B  species have c o n v e n tio n a lly  been id e n tif ie d  b y  tes ting  p h y s io lo g ic a l and 

ch e m o ta xo n o m ic  p rope rties  (D e la y  e t a l., 1984). T he  id e n tif ic a t io n  o f  the A A B , us ing  

p h e n o ty p ic  cha racte ris tics , esp e c ia lly  on  the species le v e l, is d i f f ic u l t  and is no t o n ly  

inaccu ra te , b u t also v e ry  tim e -c o n s u m in g . T h e re fo re , the a p p lic a tio n  o f  the m o le cu la r m ethods



based on  re s tr ic tio n  pa tte rn  and sequence analyses, c o u ld  be a p ro p e r s o lu tio n  fo r  a q u ic k  and 

accura te  id e n tif ic a t io n  o f  these m ic roo rgan ism s .
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R e ce n tly , the 16S-23S r D N A  in te rn a l tra n sc rib e d  spacer re g io n  w as gene tic  v a ria tio n  on 

16S r D N A  in  the ace tic  a c id  bac te ria  and o the r m ic ro o rg a n ism s . T h e  sequenced re g io n  fo r  the 

16S-23S  rD N A  IT S  con ta in e d  genes fo r  tR N A " c and tR N A Alc and the a n ti te rm in a tio n  e lem ent 

(T rC e k  and T euber, 2002). In  a d d itio n , the re s tr ic tio n  fra g m e n t le n g th  p o ly m o rp h is m  (R F L P ) o f  

16S-23S  rD N A  in te rg e n ic  spacer was n o t use fu l fo r  id e n tif ic a t io n  o f  ace tic  ac id  bacte ria  at the 

species le ve l a lth o u g h  i t  m ig h t be a v a r ia tio n  spacer on  16S r D N A  s im ila r  w ith  the o the r reg ions 

b u t as w e ll as these de ta ils  w ere  u se fu l fo r  generic  le v e l id e n tif ic a tio n (T rC e k  and T euber, 2002). 

A t  the s p e c ific  le ve l id e n tif ic a t io n  o f  ace tic  ac id  b ac te ria , the p h e n o ty p ic  cha racte ris tics  w ere  

tra d it io n a lly  u tiliz e d . T h e re fo re , w e  se lected the 16S -23ร  r D N A  IT S  reg ions  fo r  id e n tif ic a t io n  o f  

A c e to b a c te r  and G lu c o n o b a c te r  stra ins at the species le ve l.

A c e tic  ac id  bac te ria  are w e ll k n o w n  as v in e g a r p roducers . T h e y  p roduce  acetic ac id  

fro m  e thano l b y  tw o  sequentia l c a ta ly tic  reactions o f  m em bra n e -b o u n d  a lc o h o l dehydrogenase 

( A D H )  and aceta ldehyde dehydrogenase (A L D H ) .  S uch o x id a tio n  reac tions  are c a lle d  “ o x id a tiv e  

fe rm e n ta tio n ”  (M a tsu sh ita  e t a l., 1994). T he  recen t h o t sum m er has ra ised in d o o r tem peratures 

b e yo n d  30°c, event at n ig h t tim e , in  m a n y  coun tries . T h is  is a serious p ro b le m  fo r  v in e g a r 

fe rm e n ta tio n  and o th e r fe rm e n ta tio n  in d u s tria ls , s ince th e y  have to  pay increases energy costs to  

keep the fe rm e n ta tio n  at the o p tim u m . D o m e s tic  v in e g a r fe rm e n ta tio n  b y  ace tic  a c id  bacteria  is 

u s u a lly  ca rr ie d  o u t at 30°c and s tr ic t, tem pera tu re  c o n tro l is necessary irre sp e c tive  o f  w he the r the 

cu ltu re  is s ta tic  o r subm erged. A  tem pera tu re  increase o f  2 -3 °C  causes a serious d e te r io ra tio n  in  

b o th  the fe rm e n ta tio n  rate and fe rm e n ta tio n  e ff ic ie n c y . In  subm erge c u ltu re , a la rge  am oun t o f  

heat is generated d u r in g  fe rm e n ta tio n  and thus c o o lin g  costs becom e ra the r expens ive  (S aeki e t  

a l., 1997). T h e re fo re , i f  fa vo ra b le  stra ins o f  ace tic  a c id  bacte ria  tha t can w o rk  o p tim a lly  at 37- 

40°c w ere  a va ila b le , the c o o lin g  expens ive  w o u ld  be reduced  g rea tly .
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T he  m a in  o b je c tiv e  o f  th is  presence s tu d y  are as fo llo w s :

1. T o  iso la te  A c  e to b a c te r  and G lu c o n o b a c te r  s tra ins fro m  flo w e rs , fru its  and o ther 

m a te ria ls  in  T h a ila n d .

2. T o  id e n t ify  and cha racte rize  the A c e to b a c te r  and G lu c o n o b a c te r  s tra ins based on the 

p h e n o ty p ic  and c h e m o ta xo n o m ic  cha rac te ris tics  in c lu d in g  16S-23S rD N A  re s tr ic tio n  

pa tte rn  ana lys is  and 16S r D N A  sequencing.

3. T o  screen the h ig h  acetic  a c id -p ro d u c in g  th e rm o to le ra n t A c e to b a c te r  stra ins

4. T o  de te rm ine  the e ffec ts  o f  the acetic  a c id  p ro d u c tio n  o f  the selected iso la te  based on 

c u lt iv a tio n  co n d itio n s .
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