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Control  of  Aeetie  Acid  Accumulation  dtiring
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Reeombinant  E. eoli

 Seki  and  Toshiomi
in Btoteehnology,
S65)

During  the  fed-batch  eultivation  ef  reeombinant  E. coli  AT2471  for  phenylalanine  produetion,
much  acetic  aeid  was  accumlliated  in the fermentation  breth. This  inhibited  mi.erobia].  growth
and  redueed  eiftctency.  To  prevent  these  negattve  censequenaes  by eontrol  of  the  acetic  acid

eoneentratton,  the  peeuliarities  ofi its  aceumulation  were  investigated.  A teflen  tubtng

sensor  was  used  for  Qn-line  monitoring  ef  the  aaetic  acid  eoncentration.  We  coneluded  that:

    1. Aeetic  aaid  was  aeeumulated  only  under  conditions  of  oxygen  limitatton.

    2. The  rate  of  acetie  aeid  aacumulation  was  preportionai  te  th,e level  of  oxygen

Iimitatten.

    3..g.  colt  could  metaborize  g].ucose  aua  acetic  acid  simultaneously.

    4. W-lten glucose  and  exygefi  vere  in exeess,  accumulation  ef  aaetic  acid  caused  by the
Crabtree  effect  was  Rot  observed.

    S. When  the  cencentratien  of  acetie  aaid  was  not  high,  a  change  from  anaerobic  to  aerobic

eonditions  resulted  in  its  immediate  .consumption.
    6. When  acetic  acid  was  left  to  aeeutuvlat'e  up  to  htgh  eoncentrattion,  the  reversal  of'

anaerobk  to  aerobic  condittons  d/Ld ,mot lead  to  its  use,  but  the  aecumulation  conttnuecl  up  to

a  very  high  final  concentratt,op.

    7, The  gas-chiomatograph  analysis  proved  the  abseuce  of  any  otLie[  volat ±le substances

exqEpt  aceti.e  actd.

    The  eorrelation  betweeu  tthe  DO  j.evel and  the  aeeti,c  actd  accumulation  glves  a  possibility

for  the  contrel  of  the  acetic  aeid  concentration  by DO+  whioh  seems  te  be the  s.tmplest  of

knewn  teehniques.
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    Histidine  production  by Brevibacmutriu!  EUt-gL!-!!avug FERM  1564  has
been  studied,  It  was  previously  reported  that  a  high  dissolved  oxygen

concentration  and  urac ±1 were  necessary  for  its  growth  and  histidine

productien.  Furthermore,  in  the  absence  of  either  acetate  ot  glueose,
the  growth  was  frustrated.

     It was  presently  understood  that  ･the microorganisEn  needed  acetate

for  the  biosyn'thesis  of  the  intermediates  of  citric  acid  eycle  through

glyoxylate  shunt.  Therefore,  it  is  interesting  to  study  on  the  optimum

mole  ratio  of  acetate  te  glucose  (AfG) for  histidine  fermentation.  The
experirnent  was  cafried  out  by  means  of  repeated  exponential  fed  batch
system  using  on-11ne  control.  At now  stage,  the  AIG  ratio  of  2.3 was

the  best  for  cell  and  histidine  production,  An  effect  of  specific

growth  rate  on  carbon  d ±oxide  production  rate  veas  investigated.  The
relationsh ± p tendecl  to  deyide  into  3 groups  according  to  AIG  ratio,

ie  the  values  of  2.3,  higher  and  lower  than  2.3  respectively.  At  the

ratie  of  high  acetate  or  gXucose,  the  practical  value  of  specific

growth  rate  was  lower  than  the  expected  dilution  rate.  This  evidence

might  be  due  to  the  limitation  of  glucose  or  acetate  in  each  case.  By
plotting  various  

"overall"
 cell  yield  coefficients  versus  integral

values  of  cell  mass,  the  slope  of  the  line  indicate.d  the  maintaining

constant.  These  values  also  appeared  to  be 3 g'roups, however  the  cell

yield  coefficient  of  Of88  g celllg  carbon  was  obtained  for  every  AIG
ratlo.
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