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ABSTRACT : Continuous immobilized-cell culture was carried out for the production of kasugamycin, a
secondary metabolite by a filamentous bacteria, Streptomyces kasugaensis, with an intention of reducing waste
generation. A sporulation medium was developed for production of bulk amounts of spores, and the spores were

entrapped into celite biosupports for immobilization. It was possible to effectively keep the immabilized-cells

Yo M4 Mi1E


mailto:ychang@sorak.kaist.ac.kr

46 Kasugamycin AJ4+2 3§ o

& AA4ETA N

inside the reactor during the continuous culture by an efficient immobilized-cell separator of decantor type on the

outlet of the fermentor. Using this continuous immobilized-cell fermentor system, we investigated the effects of

feed substrate and phosphate concentrations on kasugamycin production and chemical oxygen demand(COD).

Comparing with the conventional suspended-cell batch culture, the kasugamycin productivity was observed to

increase by 2.5 times, whereas COD per unit kasugamycin production decreased by 2.3 times in the continuous

immobilized-cell culture. Based on these results, the continuous immobilized-cell system was considered to be a

cleaner bioprocess than the conventional batch suspended-cell system.
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Figure 1. Structure of kasugamycin.
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Streptomyces  kasugaensis(KCCM  11390)& AF&-3 R
c}. YM broth(Difco Laboratory, USA; glucose, 10
g/L; peptone, 5 g/L; yeast extract, 3 g/L; malit extract,
3 g/l) 100 mL7} 3@ 500 mL E&}232d) FF
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2.2 Bioassay @&

Pseudomonas fluorescense kasugamycind] 2|3}
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2 Y3 bicassay TFE AFRHACHIO, 13, 14). &
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(wiw), 1 2ol A0, Fe:0; ¥ CaO 54 TV EE
g FAHUR, UFE(porosity}e 70%elth EF
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Figure 2. Schematic diagram of immobilized-cell reactor system.
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5) Kasugamycing] bioassay

Bioassay agar plate (25 cm X 35 cm > 35 cm)
Aol P. fluorescens® =H3 H A 6 mmo o
A (Whatman No 1, UK)Z ® d22E &t
o AUNEE ST AES dAEdHA 5
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Kasugamycin A ZFE4-& 3 high performance
liquid chromatography(HPLC) 248 F£3slHct. <«
= kasugamycin ¥ FA) 2(Hokke Chemical Industry
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pHE 322 =& 2& ME83ldery f5& 05
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o TANALE He g MG} Table 19] 8 AF= TAEA FEE EAT Holnt
Table 1. Solidified media tested for the sporulation of Strepomyces kasugaensis
Media® Components Conc.{%) Extent of sporulation®
Malt extract(Difco) 1.0
I Yeast extract {Difco) 04 {+)
Glucose 0.4
Beef extract (Difco) Q.1
Yeast extract (Difco) .1
f Casamino acids(Difco) 02 ©
Glucose 02
Corn-steep liquor Lo
(50% dry matter)
Starch 1.0
. (NH.)S0, 03 )
NaCl 0.3
CaCO, 0.3
Soluble starch - 1.0
K>:HPO, 0.1
MgS04 + TH,0 0.1
Na(Cl] 0.1
v (NH4):S0;4 0.2 (+++)
CaCoO; 0.2
FeSO. - TH,0O 0.001
MnCl; + 4H,0 0.001
ZnS0, - TH,0 © 0001
Soluble starch 1.0
Peptone 0.04
Y Meat extract 0.02 (++)
Yeast extract 0.02
N-Z amine {type A) 0.02
Maltose 1.2
K:HPO, 0.03 ;
Soybean meal ¢.6
o MgSO, - TH;0 0.01 rees) ;
Soybean oil 0.03 !
NaCl 0.1
Peptone 0.3 i
pH 6.4 E

a: agar content: 2%
b. after 8 days of cultivation
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Figure 3. Flowchart for cell immobilization procedure.
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Figure 5. Cell concentrations inside reactor in continuous immobilized-cell culture.

A: dilution rate, 0.05 hr''; feed maltose conc., 40 g/L; feed K;HPO, conc., 0.5 g/L
B: dilution rate, 0.1 hr'; feed maltose conc., 40 g/L; feed K,HPO, conc., 0.5 g/L
.C: diltion rate, 0.1 hr'; feed maltose conc., 20 g/L; feed KoHPO4 conc., 0.5 g/
D: dilution rate, 0.1 hr''; feed maltose conc., 10 g/L; feed K:HPO, conc.,, 0.5 gL

E: dilution rate, 0.1 hr' ; feed maltose conc., 40 g/L; feed K,HPO, come., 0.05 g/L
F: dilution rate, 0.1 hr'; feed maltose conc., 10 g/L; feed K;HPO, conc., 0.05 g/L.
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Figure 6. Cell and celite concentrations in perfusate in continuous immobilized-cell culture.
A: dilution rate, 0.05 hr''; feed maltose conc., 40 g/L; feed K;HPO, conc., 0.5 gL
B: dilution rate, 0.1 hr''; feed maltose conc., 40 g/L; feed K,HPO, conc., 0.5 g/L
C: dilution rate, 0.1 hr'; feed maltose conc., 20 g/L; feed X;HPQ, cone,, 0.5 g/L
D: dilution rate, 0.1 hr''; feed maltose conc., 10 g/L; feed K:HPO, conc., 0.5 g/L
E: dilution rate, 0.1 hr''; feed maltose conc., 40 g/L; feed K;HPO: conc., 0.05 g/L
F. dilution rate, 0.1 hr'l; feed maltose conc., 10 g/L; feed K;HPO. conc., 0.05 g/L.
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Figure 7. Maltose and kasugamycin concentrations in perfusate in continuous immobilized-cell culture.
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: dilution rate, 0.05 hr'; feed maltose conc., 40 g/L; feed K;HPOQ: conc., 0.5 g/L
- dilution rate, 0.1 hr'; feed maltose conc., 40 g/L; feed K-HPOs conc., 0.5 g/L
: dilution rate, 0.1 hr'"; feed maltose conc., 20 g/L; feed K;HPO, conc., 0.5 gL
. dilution rate, 0.1 hr'; feed maliose conc., 10 gfL; feed K,HPO, conc., 0.5 g/L
: dilution rate, 0.1 hr; feed maltose conc., 40 g/L; feed K;HPO, conc., 0.05 g/L
dilution rate, 0.1 hr'; feed maltose conc., 10 g/L; feed X;HPO, conc., 0.05 g/L.
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Figure. 8 Time profiles of pH in continuous immobilized-cell culture.

A: dilution rate, 0.05 hr'; feed maltose conc., 40 g/L; feed KoHPQ, conc., 0.5 g/l
B: dilution rate, 0.1 hr'; feed maltose conc., 40 g/L; feed K-HPO. conc., 0.5 g/L
C: dilution rate, 0.1 hr'; feed maltose conc., 20 g/L; feed K-HPO, conc., 0.5 g/L
D: dilution rate, 0.1 hr'; feed maltose conc., 10 g/L; feed K,HPO, conc., 0.5 g/l
E: dilution rate, 0.1 hr'; feed maltose conc., 40 g/L; feed KsHPO, conc., 0.05 g/l
F. dilution I:ate, 0.1 hr''; feed maltose conc., 10 g/L; feed K-HPOQ, conc., 0.05 g/L.
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Table. 2. Comparison kasugamycin productivity and
COD in baich suspended-cell culture and
in continucus immobilized-cell culture
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