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ABSTRACT

The effects of major nutrients and environmental factors on polyoxins biosysnthesis were examined
for the overproduction of antifungal agent polyoxins using Streptomyces sp. 809-11. The cell mass at
the exponential growth phase was increased when soluble starch was used, while the polyoxins biosyn-
thesis was increased with the formation of filamentous mycelium when glucose was used as a carbon
source. [t was, therefore, recommendable to use both soluble starch and glucose simultaneously as car-
bon sources for the cell growth and polyoxins production. The high concentration of ammonium sulfate
(151.4 mM) resulted in the improvement of polyoxins production. The optimal concentration of K,HPO,
for polyoxins production was found to be 0.5mM. By applying fed-batch culture, polyoxins production
was improved to about 2-folds compared to the result from the batch culture.
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Table 1. Nutrient composition of the media.
Medium Chemical Concentration(g/¢ )
Seed A Soluble starch 20
Glucose 10
Soytone 10
Yeast extract 5
KHPO, 2
NaCl 2
Soluble starch 20
Glucose 20
Soytone 0.5
Yeast extract 0.5
Main B (NH SO, 5
KHPO, 0.5
NaCl 2
MgSO, - THLO 05
Trace elements™ 20ml
Soluble starch 20
Glucose 10
Soytone 0.5
Yeast extract 0.5
Main C (NHJSO, - 7HO 20
KHPO, 0.1
NaCl 2
MgSO. - THO 0.5
Trace elements™ 20ml
Yeast extract 3
M Malt extract 3
Peptone 5
Glucose 10

* Trace elements :0.258/¢ MnSO; - 4H:0, 0.5g/¢ ZnSO.
- TH, 0.58/¢ FeSO, + THO, 0.05g/¢ CoCl, * 6HLO

T 30°C, 2HEFE 200rpm Z=712] %iEd wllokr)of A
48417 T AYsigien, Feka= wjokellE 5%
(v/v)7} HEE g3t

Stz wjeke 500ml ZetAze) 200mle] H)
A& Y3 307C, 200rpm 2] ZH 02 7e} ulokr)q)
A $38}. wHk4] @iz (New Brunswick
Co.) & o437 Fuloke 54 Wazod 279 u)
Ag AME-sle] wjek2r 30T, ST 400rpm,
%7l 4 lvvmY 2702 s9em IM NaOH4
g Felste] pHE ZUs}eie

THsZe 3
LE okl S A AHs o|F £ FEA
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Fig. 1. Effects of glucose and starch on (a) cell
growth and (b) polyoxins production in
the shake-flask culture, (starch:20g/¢ (@),
40g/¢ (¥), 60g/¢ (M), glucose:10g/¢ (O),
20g/¢ (V), 40g/¢ (D).
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Fig. 2. Effects of starch-glucose mixed medium
on (a) cell growth and (b) polyoxins bio-
synthesis in the shake-flask culture.(starch
20g/¢ (@), starch 20g/¢ +glucose 10g/¢
(V), starch 20g/¢ +glucose 20g/¢ (M)).
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Table 2. Effects of ammonium sulfate level on the cell growth and polyoxins production in the shake-flask
culture(Q, mx: maximum specific production rate, P...:maximum polyoxins concentration, X

maximum dry cell weight).

Ammonium sulfate(mM) Xkg/l) Qs malg polyoxin/g celi % hr) Padg/l)
379 297 0.0075 0.35
757 1.65 0.028 0.61
151.4 1.46 0.098 0.67
227.0 1.32 0.156 0.52

Table 3. Effects of phosphate level on the cell growth and polyoxins production in the shake-flask cuiture(Qp max s
Maximum specific production rate, P....maximum polyoxins concentration, X.:maximum dry cell

weight).
Potassium phosphate dibasic triphosphate(mM) Xalg/l) Qs g polyoxin/g cell % hr) Pralg/?)

control 0.55 0.195 0.74

0.57 1.50 0.190 0.78

1.15 1.40 0.071 0.57

1.72 1.46 0.023 0.65

230 1.80 0.015 072

287 1.68 0.015 0.62
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Fig. 3. Cell growth and polyoxins biosynthesis in
medium optimized batch culture (a) dry
cell weight (@), polyoxins (O), (b) medium
component ;starch (), glucose (), (NH.).
SO, (M), K HPO, ().
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Fig. 4. Cell growth and polyoxins biosynthesis in
fed-batch culture. (a) dry cell weight (@),
polyoxins (O), (b) changes of carbon
source, starch (), glucose (V).
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