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ABSTRACT 

The a im of t h is work was to obt a in de t a i led informat ion 

on t he product ion of c it r ic acid 

fermentat ion by Aspergi�lus niger, 

unders t and and opt imize the proce s s . 

dur ing s u bmerged 

in an at tempt t o  

I n it ial exper iment s 

were perf ormed t o  determ ine the effect of  i n t errup t io n s  t o  

aerat ion o n  c it r ic a c id product ion . U n le s s  t he va lue of the 

D i s s o lved Oxygen Ten s ion ( DOT ) of the c u l t ure fe l l  be l ow the 

DOTcrit ( 2 0 %  of  s at urat ion ) ,  no gross e f f e c t  was o b s erved . 

When the DOT value f e l l  to z ero , c it r i c  a c i d  produ c t ion 

ceased . Product ion however , recovered a f t e r  recommen cement 

of aerat ion , albe it after a de lay . 

Experime n t s  were performed i n  batc h  ferme n t at ion us ing 

var ious non-carbohydrate medium c ompone n t s  as t he growth-

l imit ing nut r ient . N itrogen - ,  phospha t e - or s u lphate-

l imited cu ltures re s u lted in s trong c i t r i c  a c id produ c t ion . 

The mos t  s ign if icant observat ion dur i n g  t he s e  ferme n t at ions 

was that the max imum citric a c id produ c t ion rat e o cc urred 

pr ior to the exhau s t ion of the l imit ing nutr ient , i . e .  when 

the organ ism was at a pos it ive growth rate . 

Chemos tat experiments were perf ormed in order to 

det ermine the e f fect of the growth rate and t he cu l t u r e  DOT 

on c it r i c  ac id product ion . Maximum c it r i c  a c i d  pro d u c t ion 

rates and yie lds were achieved at low growt h rate (u = 0 . 0 1 7  

h- 1 ) and high DOT ( 9 0 %  o f  saturat ion ) values . The s pe c i f ic 

c it r i c  acid product ion rate was twice t he max imum o b s erved 

in batch ferment at ion , and t he product yie ld was i nc r e ased 
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b y  2 3 % . 

The inf ormat ion regar d i n g  growt h rate and" DOT ga ined 

from the chemostat exper ime n t s  was appl ied t o  a c o n t inuous 

fed-bat c h  fermentat ion u s in g  n itrogen as t he growt h- l im i t i n g  

nutr ient . The overall fermenter product iv i t y  at t a in e d  was 

doub le t hat of t he batch f ermentat ion , result i n g  in a 

halv ing of t he ferme n t at ion per iod . Thi s  is t he f ir s t  

reported u s e  o f  t he c ont inuous fed -batch t e c hn i qu e  f or 

c it r i c  a c id produc t ion . 

I n  all t hree ferme n t at ion modes ( batch , chemos t at and 

fed-batch ) ,  n itrogen l imi t a t ion was s uper i or t o  p h osphate 

l imitat ion i n  terms of c it r i c  ac id product ion r a t e s  and 

yie lds . A double n it roge n /phosphate l im i t at ion gave r e s u l t s  

almos t ident ical t o  a n itroge n  l imit at ion . The e v i dence 

s ugge s t s  t hat the n itroge n  nutrient exe r t s  a f orm of 

catabolite repress ion on c it r i c  acid accumu l a t ion . 
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