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Table 1. Composition of BL agar medium

Ingredients Contents
Beef extract 24¢g
Proteose peptone 10.0 g
Bacto-casitone 50¢g
Bacto-soytone 30¢g
Yeast extract . 50¢g
Starch, soluble 05¢g
Glucose 100¢g
Solution A' 10.0 m/
Solution B? 5.0 ml
Toray silicone S75535 (10% soln.) 5.0 ml
Tween 80 10g
L-cystein - HC] - H,0 (5% soln.) 10.0 m/
Distilled water 970.0 mJ

Dissolve 25 g of KH,PO, and 25 g of K;HPO, in distiled water, and
make up to 250 m/ of solution “Dissolve 10 g of MgSO, - 7H,O and 0.5
g of FeSO, - 7TH;0, 0.5 g of NaCl and 0.337 g of MnSO, in distilled
water, and make up to 250 m/ of solution
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Fig. 1. Schematic diagram of continous culture system with cross-
flow filtration unit. 1. fermenter 2. ceramic filter 3. pH controller
4. 4N NaOH 5. solenoid valve 6. air filter 7. feed tank.
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Fig. 2. Changes of cel growth and pH in batch culture of

Bifidobacterium longum ATCC 15707 in BL broth at 37°C.
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Fig. 3. Growth of Bifidobacterium longum ATCC 15707 on dif-
ferent carbohydraters at 37°C. B. longum ATCC 15702 was cul-
tivated on BL broth containing 2% of each carbohydrate.
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Fig. 4. Effect of glucose concentration on the growth of
Bifidobacterium Jongum ATCC 15707 at 37°C. Cell growth was
determined after 20 hours of culture.
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Fig. 5. Effect of temperature on the growth of Bifidobacterium,
longum ATCC 15707 at a concentration of 50 g// of glucose. Cell
growth was determined after 20 hours of culture at pH 7.0.
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Table 2. Effect of pH on growth of B. Jongum at a concentration of
50 g// of glucose at 37°C for 20 hrs

- specific growth viable cell count dry cell weight
P rate (max) (cells/mi) . (g/D)
6.0 0.28 2.6%10° 2.86
6.5 0.34 1.4x10" 3.90
7.0 0.37 3.2x10° 3.35
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Fig. 6. Changes of cell growth, glucose, lactic acid and acetic acid
during batch culture of Bifidobacterium longum ATCC 15707 at
optimum conditions. Batch culture was carried on BL broth con-

taining 50 g/ of glucose at 37°C. pH of culture broth was main-
tained at pH 6.5,
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Fig. 7. Growth of Bifidobacterium longum ATCC 15707 in the
continuous culture with cross-flow filtration system.
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Fig. 8. Effect of dilution rate on the growth of Bifidobacterium
longum ATCC 15707 with cross-flow filtration at 37°C.
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High Cell Density Cuiture of Bifidobacterium longum by Cross-flow Filtration
Myong-Suk Lee and Yun-Hee Park™ (Department of Biotechnology, Graduate School of Industry; 'School of

Chemical Engineering and Biotechnology, Ajou University)

Abstract : The conditions for production of high cell density of Bifidobacterium longum were investigated and
the cross-flow filtration system was used to remove the inhibitory metabolites, lactic acid and acetic acid.
The maximum cell growth was observed with glucose as carbon source at the concentration of 50 g// at 37°C
with the initial pH 6.5. When B. longum was cultured in a cross-flow filtration system, the maximum cell
growth was observed at a dilution rate(D) of 0.31 h ™' and the dry cell weight was 16.4 g/I(3.5X10" cell/m),
which was about four times higher than that obtained in the batch culture with pH control.

Key words : high cell density, Bifidobacterium longum, cell recycle cross-flow filtration
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