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     Eipitutina platensis cells corrtain a  high amount  of phycocyanin (iO to 20 %), an  impentant blue
pigment used  in food industries. Frequendy light supply  becomes a Iimitant in the cuntvation  ot Spirulina,
and  it is dreflcult to cultivate the atgae  at high cell density, lf optical fiber light ls apptied  for photosynthetic
cultivation,  dense  cutture with  a  high preductivity ot ceH  mass  may  be  obicined.  In thi$ study, betch and
oontinueus  cuitures  were  carried  out to inveshgata growth yield, cetl rnass  ptoduodvity, and  phycocyanin
content  in the cell under  optical fiber tlght as  irradiance source.

-

    Spltulina platensis NtES"9  was  used  and  grown in a  SOT  mediurn  Ct), For batch cufture, 1,O liter

Roux bottte containing 500 rn1 of medium  wa$  used  under  2-8 k[ux of tungsten Iamps ter 7 days at 30e C.
Continuous culture was  carried out  in a 2.e Iiter Fermentor  (medium: 990 rnl) at 30q  rpm  agitation.

trradiation was  provided by optical fibers (Moritex, rnode{  MHF･100 L, halogen lamp} in the range  of 1 to
24 klux while  the temperature wa$  fixed at 30" C, and  dilouon rates were  O.Ol - O.035 h-i,

    ln batch culture, the maximum  grewth rate of O,063 h't was  obtained  at 30e C at 8 klux, ln

continuous  oultures, tTiaximum  ceSl  conconcentration  was  O,305 g f l at a  ditetien rete of O,023 h'i when
2,8 x'10-2  ko cm-2  h"t of  light energy  was  supp[ied,  wh"e  phycocyanin content  (O,15 g 1 g cell max,)

decreaseci when  llght energy  wa$  increa$ed. The growth yietd, 2.4 x  :O"2 g 1 kJ was  comparab{e  with  the

previous data (2),
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 It is of  practieal  importance to  constder  the effective  feeding strategy  fer  the  fed-bateh  fermenta-

 tten. Hovever. tbe contrel  system  design is not  stratghtforward  due to the tnherent nonlinear  and                 .

 time-varying charticteristics.  Note tltat the controller  gein must  be chahged  as  tiae preceedis in

 accordance  -ith  the imcrease ef the ceU  eoncentration,to  maintain  good control  perfortaafice,

    Since it is faiply difficvlt to descvibe exaetly  the dynamic behaviDr of  mtcroorganisms  ,by
 means  ef  nathematical  expression  in many  cases,  it is desired  that  the method  ije developed -itheut

 vsi"F  exact  nathematical  models.  The Fuzzy centvol  system  makeG  use  of  the intormation  obtalnable

 from operator's  intuitions and experiences,  and puts  the empirical  rules  lnta linguistic description.

    Here we  censlder  the fed-batch baker's yeast  fermentation, vhere  the uresurehient  vartables  are

 DO and  ethanol  concentrations,  and  the input variable  is the teeding rate  af  glucose. .The feeding
 rate  w'as deteruined based on the standard  IF-THEN ru]es  using  ruzzy variables,  and  yet  vith  the aide

 ef Neurgl'Netwerks, vhere  the Neural'Networks vere  employed  to recogpize  the patterns  of  the ehange

 ln the  beasurement  vartables  vhich  are  used  to modlfy  the  feeding  rate,

   The sttucture  of  the Neural Network consists  of  three  leyered neurons,where  the numbers  of

 neurons  tor input, hidd,en, and  eutput  layers are  70, 4, 2 far DO concentration  and 250, 4. 3 for

,,ethanol  concentration,  re$pectivelv.  The weights  of  the  netvorks  vere  deLerrained usiRg  the･delta

 rule  for the baek propagation  developed by Rumelhart with  randomly  generated training  data ot  500

 for DO and  !5eO for ethanol.  The learntng preeedure  gas  terminated  after  15aD ot  iteratiens.

     It was  shovn  that  tbe  perfermaaee  ef the proposed  method  is much  better than that attainable

 by the  Fuzzy  control  wlthovt  uslng  Neura]  Networks.


