FZAEFEE A A 1478 A 55
Korean J. Biotechnol. Bioeng.
Vol. 14, No. 5, 539-542(1999)

= 3, 2
ol X & - "0} 7] & - & 7] - %]
MSsfsiZs, “oare, “Enioine, ‘METEATL SBONSTE

oL
)
lok
[
I

— O

("= 1999. 7. 31, AK50l : 1999. 10. 22.)

Production of DFATI by Fermentation and
Enzvme Reaction and its Recovery

Jae-Chan Lee, Ki-Young Lee"**, Ki-Bang Song’, and Yong-Bok Lee*
Dept. of Chemical Technology, 'Dept. of Biochemical Engineering, ®Faculty of Pharmacy,
*The Research Institute for Catalysis, Chonnam Nat'| Univ., Kwangju 500-757, Korea
4Applied Microbiology Research Division, KRIBB, KIST, P.O. Box 115, Yusong-gu, Taejon 305-600, Korea
(Received : 1999. 7. 31., Accepted : 1998. 10. 22)

For the mass production of DFAIIl and for the development of techniques of separation and purification of it, the methods of
production of DFAIIl and its recovery was investigated by fermentation with the strain of Arthrobacter ureafaciens KCTC 3387
and by enzyme reaction. In the first method, DFAIll was produced by fermentation with the strain of Arthrobacter ureafaciens
KCTC 3387 and recovered from culture supernatant with silica gel by gel filtration, in the second method, it was produced by
enzyme reaction and recoverd with the same method of the first, and in the third method it was produced by fermentation
and recovered by addition of ethanol to the culture supernatnat. Against 25 g/L of initial concentration of inulin, 1.57, 4.40,
0.34 g/L of powder of DFAIll was recovered respectively and the rate of recovery was 6.3, 17.6, 1.4% and the purity was
estimated at 81, 97, 87% respectively. For the production of DFAIIl and its recovery, enzyme reaction method was the
highest in the rate of recovery and its purity. By fermentation method, DFAIll was produced with 50% of initial concentration
of substrate but the rate of recovery was lower than enzyme reaction method and purity was lowest among the three
methods. Ethanol pricipitation method showed the lowest rate of recovery.
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Figure 1. Time course of DCW and DFAII production by Arthrobacier
ureafaciens KCTC 3387.
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Figure 2. TLC analysis of purified supernatant by silica gel 60 column
chromatography(M : Standard Marker, F : fructose, GF : sucrose, GF2 :
1-kestose, GF3 : nystose, GF4 : 1-F-fructofuranosyl-nystose).
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Figure 3. TLC analysis of powder recovered by various preparation
method. 1. Silica gel chromatography from culture supernatant; II. Silica

gel chromatography from enzyme reaction; [II. Ethanol precipitation. of
culture supernatant.
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Figure 4. Changes in content of products during the hydrolysis of
inulin2.5%) by inulasell from Arthrobacter ureafaciens KCTC 3387
The enzyme reaction was done at 557C for the indicated period in a
reaction mixture containing 50 mM sodium phosphate buffer(pH 7.0),
25% inylin, 0.1 mL of the purified enzyme(0.08 units) in a total volume
of 1 mL.
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Table 1. The quantitative analysis of products from inulin and estimation of recovery and purity for DFATL.

GF4 GF3 GF2 GF F DFATI .
Production and Recovery Method Recovery Purity
(%) (%)
(/L)
I. Chromatography from culture supernatant 0.1 0.1 0.1 - 0.07 1.57 6.28 81
[I. Chromatography from enzyme reaction mixture - 0.07 0.07 . - - 440 17.6 97
1. Ethanol precipitation from culture supernatant - 0.02 0.02 - 0.01 0.34 1.36 87

The quantitative analysis and estimation of recovery and purity for DFAI was done by HPLC and TLC analysis. Initial concentration of inulin was 25 g/L.
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