A ETENA ATH Az
Korean J. Biotechnol. Bioeng.
Vol. 7. No. 4. 252—-257(1992)

%

)

o o Ay

Al
b

tS715 ol &

T4 AR

4 24 oz g

el ed et YT TAE

Production of Citric Acid in a Flat-type Membrane Bioreactor
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ABSTRACT

A flat-type membrane bioreactor(FMBR) for aerobic whole cell immobilization was developed and
its performance for the citric acid production was investigated using Aspergillus niger (KCTC 1232).
The reactor consisted of three layers. The top layer contained flowing air for oxygen supply, the middle
layer had stationary cells, and the bottom layer had flowing aqueous nutrients. The initial pH of the
culture medium played an important role in citric acid production and the lower initial pH of the cul-
ture medium resulted in & higher citric acid yield. Under air and pure oxygen aerations the volumetric
productivity reached 0.20 and 0.40 g/Lh. Furthermore, the productivity improved with the increase of

the culture medium feed rate.
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Fig 1. Detailed structure of flat-type membrane biore-
actor(FMBR).
(HPBM: Hydrophobic membrane; HPLM :Hyd-
rophilic membrane)
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Fig 2. Schematic diagram of the experimental set-up.
1:medium reservoir; 2:oxygen source;
3:filter; 4:pump; 5:FMBR;
6:humidifier; 7:effluent reservoir;
8:inoculum port; 9:sampling port.
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Fig. 3. Result of the shake flask fermentation with a me-
dium containing 2.5 g/L ammonium nitrate:(l);
sucrose, (A); citric acid, (+); pH.
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Fig 4. Result of FMBR operation showing the effect of

medium pH. (pure oxygen aeration, medium

feeding rate = 1.0 mL/h).
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Fig 5. Result of FMBR operation showing the effect of
NHNO:; concentration:(A); sucrose (H); citric
acid. (pure oxygen aeration, medium feeding
rate = 1.0 mL/h).
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Fig 6. Citric acid profiles during the operation using air
and pure oxygen:(M); air ((0); pure oxygen.
(medium feeding rate = 1.0 mL/h).
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Fig 7. Result of reactor operation showing the effect of
feeding rate:(A); sucrose (M); citric acid(pare
oXygen aeration)

Table 1. Citric acid concentration and volumetric pro-
ductivities in Dual hollow fiber bioreactor and
flat type membrane bioreactor.

fermenta-  fermentation citric acid volumetric
tion time (h) or feed  conc.(g/L)  productivity
mode rate (mL/h) (g/Lh)
DH(P;i;( 13) 09 8.0 1.020
FMBR
(Air)® 10 37 0.198
) 10 7.5 0401
©)* 20 38 0406
©)? 3.0 28 0.449

a) oxygen source supplement
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