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Abstract

For the improvement of L-lysine productivity, development of the continucus fermentation system by a bior-
eactor assembly was attempted. Primarily, optimal conditions on the whole cell immobilization of Coryse-
bacterium glstamicum ATCC 21514 were studied and 76.2% of immobilization ratio was obiained when the
cells were entrapped with 4% k-carrageenan showing 4.0kg gel strength. A bioreactor system was set up using
the immobilized cells was applied for the continucus production of L-lysine. The results obtained under the
optimum conditions were compared wiih those of the batchwise fermentation. Experimental resufis obtained
from 14day continuous fermentation showed 36.7% of sugar conversion to L-lysine while the productivity of
L-fysine was disclosed as 4.96mg / ml/ mg-dry ceil weight/hr which is 2.5 times and 4.1 times higher than tho-
se of the batchwise fermentation by the intaci cells and by the immobilized cells, respectively.
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Table 1. Composition of medium for L-lysine production

D-glucose 10%
(NH432504 1.0%
SPH* 1.5%
K2HPO4 0.06%
MgSO4 0.04%
FeS0y4 - 7H20 0.0071%
MnSQ4 - 7H20 0.001%
CSL(Be 25)** 0.6%
Peptane 0.2%
CaCOa¥+* 5
|.~-Homoserine 50mg
L-Leucine 100mg
L-Threonine 100mg
L-Methionine 200mg
Thiamine-HCl 100r
Biotin 500

(Adjusted pH 8.0 and autoclaved at 120° C for 15min)
*SPH ! soybean protein acid hydrolysate
**CSL : corn steep liquor {TN=4%}
=4 (CaC03 : autoclaved, separately
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Fig. 1. Schematic representation of continuous-flow stirred-
tank (CST) bioreactor system.
1. Air compressor 2. Glasswool filter
3. Air flow meter 4. Peristaltic pump

5. Immobilized cell 6. Samgpling valve

7. Thermaostat 8. Water bath

9. Magnetic stirrer  10. Medium reservoir
11, Adr filter 12, Producy reservoir
13. Magnetic bar

Table 2. Relative aspartokinase activities of C. glutamicumt A-
TCC 21514 immobilized in various carriers
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Table 3. el strength of the immobilized cells

Matrix *Specific activity  Relative activity (%)
Intact cell 20.78 100
Polyacrylamide 12,95 62.3
k-carrageenan 3.0% 1336 4.2
k-carrageenarn 4.0% 15.84 76.2
Ca-zlginate 5.0% 2.75 13.2

Agar 2.0% 5.56 26.7

Agar 4.0% 3.60 17.3

*Specific activity = nM/min/mg-protein

Matrix  Item  Size (mm) Surface area{vam? Hardness kg)
Polyacrylamide  2x2x3 35 5.5
k-carrageenan

3.0% IX2X3 35 3.1
4.0% 2x2x3 35 4.0
Ca-alginate 5.0% @ 0.4 74.5 3.2
Agar 2.0% 2X2%3 35 2.3
Agar 4.0% 2X2x3 35 4.1
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Fig. 2. Time profile on viability of immaobilized cells of C. gl-
utamicum ATCC 21514.
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A : Polyacrylamide
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Fig. 3. Effect of temperature on L-lysine productivity.
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Fig. 4. Effect of pH on L-lysine productivity.
M8 : Intact cell, A——a ! Immabilized cell
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Fig. 5. Effect of dilution rate on L-lysine productivity by imm-
obilized cells of C. glitamicum ATCC 21514,
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Fig. 6. Effect of aeration rate on L-lysine productivity by imm-
ahilized cells of C. glutamicum ATCC 21514,
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Fig. 7. Time preftle on contintuous L-lysine fermentation by a
stirred fluidized-bed bioreactor system packed with
immobilized cells C. glutamicum ATCC 21514,

Table 4. Comparison of L-lysine productivity between fermentation of batchwise and continuous operation

Immobilized cells

Cell form Intact cells* -
Batchwise® Continuous®

Dry cell weight (DCW, mg) 184 300 300

Culture time (hr) 72 72 336

Total sugar suppiemented (g) 2 -5 168

Total amount of L-lysine accumulated (g) 0.52 1.31 54
Conversion ratic of sugar*(%) 31.9 324 36.7
Productivity of L-lysine® (mg) 1. 96 1.21 4.96

E intact cells ware cultured in 20ml med'.a iR SGOm! flask (30° C pH 8 G 72hn)
& Eight gram of immobilized celis corresponding to 1g of intact cells was cultured in 50m! media in 500mij flask (30° C, pH 8.0, 72hr}
< Eight gram of immohbilized cells corresponding to 1g of intact cells was cultured in 100m) media in 500ml flask of CST bioreactor

(30°C, pH 8.0, 2v/v/m, 0.05/hr)

total amount of L-lysine accumulated

*Conversion ratio of sugar (%) =

total amount of glucose X 146.2/180

= L-lysine productivity = amount of L-lysine accumulated (ng}/mg DCW /hr/mi-reactor volume
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