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PAFS(Pseudomonas Antifungal Substance)™= 13 <4

Fermentation Studies on Pseudomonas aeruginosa Producing Antifungal Secondary Metabolite, PAFS.
Song, Sung-Ki, Kwon-Sang Yoon, Yong-Seob Jeong!, and Gie-Teak Chun*. Division of Life Sciences, Kang-
won National University, Chunchon 200-701, South Korea. 1Division of Biotechnology, Chonbuk National Uni-
versity, Chonju 561-756, South Korea — When both fructose and galactose were added to a production medium
as carbon sources, the productivity of PAFS (Psedomonas Antifungal Substance) biosynthesized by Pseudomo-
nas aeruginosa was observed to be reduced significantly due to the well-known phenomenon of catabolite
repression. In order to overcome this phenomenon by use of fermentation bioprocess, fed-batch cultivation
method was examined. In addition, a high producer mutant strain, AP-20 obtained by a rational screening
method was tested for its productivity of PAFS in both batch and fed-batch fermentation processes. Notably
fed-batch operation showed approximately 4 fold higher PAFS productivity than traditional batch operation
process. It was appeared that galactose was utilized principally for the cell growth of Pseudomonas aerugi-
nosa whereas large portion of fructose was used for the biosynthesis of PAFS. Furthermore it was observed
that composition and feeding rate of production media should be optimized even in the fed-batch fermentation
bioprocess. As an example, very slow feeding of carbon sources gave rather negative effect on the production
of PAFS due to significant limitation of carbon and energy sources available for the producer microorganism.

Key words: Psedomonas aeruginosa, PAFS (Pseudomonas antifungal substance), catabolite repression, fed-
batch cultivation
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* Define a 1000 unit as :
O Alternaria brassicicola — 1x10° spores/ml
Q inoculum — 10, agar depth — 1.8mm
O culture time — 40 hours
QO incubation temperaturc — 28°C
= halo diameter — 24.4 mm

Fig. 1. Determination of the standard inhibition curve of A.
brassicicola by PAFS.

Precolumn : Bondapak procolumn for C18(4.6x20 mm)

Mobile phase : Acetonitrile : Water = 80 : 20

Column temperature : 25°C(room temperature)

Detector & Condition : Waters 401 refractive index
(RI) detector, Attenuator = 16x

Data analysis Waters 746 Data Module(Millipore,
Milford, MA, USA)

Injection valve : Waters U6K valve(Millipore, Milford,
MA, USA)
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Table 1. Carbon source feeding rate according to culture period
in fructose feeding fed-batch culture systems in 2.5 L stirred

tank bioreactors

Culture time Medium flow on-off time (min)

(hr) rate (ml/min)  op off

i 0~35 0.012 0.4 0.5

Fed-batch 35 ~ 60 0.021 05 05
fermentation 1

60 ~ 80 0.035 06 04

Fed-batch 0 ~ 80 0.032 06 04

fermentation 2
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Fig. 2. Compariosn of time-course profiles of dissolved oxygen

concentration in batch and fed-batch culture systems in 2.5 L

stirred tank bioreactors.
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Fig. 3. Time-course profiles of sugar concentrations in (A)
batch culture and (B) fructose fed-batch culture systems in 2.5
L stirred tank bioreactors.
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Fig. 4. Time-course profiles of PAFS production in batch and
fed-batch culture systems in 2.5 L stirred tank bioreactors (the
maximum PAFS production of batch culture was defined as
100%).
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Fig. 5. Time-course profiles of DO and pH in galactose and
fructose fed-batch cultures in 2.5 L stirred tank bioreactors.
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Fig. 6. Time-course profiles of fructese and galactose concen-
tration in (A) fructese and (B) galactose fed-batch culture sys-
tems in 2.5 L stirred tank bioreacteors.
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Fig. 7. Time-course profiles of PAFS production in fructose
and galactose fed-batch culture systems in 2.5 L stirred tank
bioreactors (the maximum PAFS production of fructose fed-
batch culture was defined as 100%).
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Fig. 9. Comparison of PAFS production in fructose fed-batch
culture systems performed with various concentrations of car-
bon sources in 500 ml shake flask cultures (feeding rate : 0.053
ml/min).
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Fig. 11. Time-course profiles of sugar concentrations in fed-
batch culture systems performed with various concentrations
of carbon sources and feeding rates in 2.5 L stirred tank biore-
actors.
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Fig. 12. Time-course profiles of PAFS production in fed-batch
culture systems performed with various concentrations of car-
bon sources and feeding rates in 2.5 L stirred tank bioreactors
(the maximum PAFS production in fermentor 3 was defined as
100%).
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