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Purification and Properties of Inulasell from Arthrobacter ureafaciens KCTC 3387. Lee, Jae-Chan, Ki-
Young Lee’ ", Ki-Bang Song*, and Yong-Bok Lee?. Department of Chemical Technology, 'Department of

Biochemical Engineering,

2Faculty of Pharmacy, *Polymer Science and Technology Center, Chonnam National

University, Kwangju 500-757, Korea, *Applied Microbiology Research Division, KRIBB, KIST, PO. Box 115,
Yusong-gu, Tagjon 305-600, Korea — Inulin fructotransferase(depolymerizing(EC 2.4.1.93)(inulaseIl) which
converts inulin into di-D-fructofuranose-1,2":2,3'-dianhydride (DFATII) was purificd from Arthrobacter ureaf-
aciens KCTC 3387 using column chromatography on DEAE-Toyopearl 650 M and gel filtration on Sephadex
G-200. The enzyme was purified 7-fold with a yield of 11% from a culture supernatant. The purified enzyme
gave a single band on polyacrylamide gel electrophoresis, and the molecular weight of the enzyme was esti-
mated to be 45,000 by SDS-polyacrylamide gel electrophoresis. The optimum pH and temperature for the
enzyme reaction were pH 6.5~7.0 and 55°C, respectively. The enzyme was stable within a pH range of 5.0 to
10.6 and up to 60°C. The K, of this enzyme for DFAIII production was 11.9 mM. The enzyme was inactivated
by Hg®" and after exhaustive digestion of inulin by this enzyme, 1-kestose and nystose were produced in addi-

tion to DFAIIIL.
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Fig. 1. SDS-PAGE(10%) analysis of inulasell purification process.
Lane M : Molecular weight standard, 1:(NH4);SO4 precipition
(60 %), 2 : DEAE-Toyopearl 650M, 3 : Sephadex G-200
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Fig. 2. Native polyacrylamide gel elecirophoresis of the puri-
fied enzyme on Sephadex G-200(A) and its activity staining(B).
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Fig. 3. Estimation of the molecular weight of inulasell by
SDS-PAGE.

The arrow indicates the position of DFAasc. Standard marker
protein ace phospholylase b (97.400), serum albumin (66,267), ovalbu-
min (45,000), carbonic anhydrase (31,000), trypsin inhibitor (21,500).
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Table 1. Purification steps of inulase from Arthrobacter ureafaciens KCTC 3387

Purification step Total protein (mg) Total activity (Units) Specitic activity(Units/mg) Yield (%)
Culture supernatant 54.2 82.1 1.51 100
Ultrafiltration 34.6 73.6 213 89.6
(NH4)»S04(60%) 12.4 497 4.02 60.6
DEAE-Toyopearl 650M 2.01 16.8 8.34 20.5
Sephadex G-200 0.86 9.0 10.49 11.0
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Fig. 4. Effects of temperature on inulasell activity.
The results are relative values to the maximum activity.
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Fig. 5. Effect of temperature on the stability of the enzyme.
Enzyme solution was incubated at indicated temperature for 30 or
60 min. The results are expressed as relative values to the resull
obtained with non-treated enzyme solution,
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Fig. 6. Effect of pH on inulasell activily.

The following buffer systems were used al a final coneentration of
50 mM in the reaction mixture; ' KCI-HC] buffer; @citric acid-
sodium citrate buffer;Jacetate buffer; Bsodium phosphate buffzr;
/spotassium phosphate buffer; 4 Tris-HCI buffer; () glycine-Na
O11 buffer. The results are relative values to the maximum activity.
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Fig, 7. Effects of pH stability on inulasell activity.

The purified enzyme was concentrated by centricon about 5-fold,
and then mixed with the same volame ol 0.1M buffer as described
below. After incubation at 37°C for 1h, it was used as treated en-
zyme solution.The enzyme assay was carried out using 20 l of the
treated enzyme solution. The bulfer used were as follows;used at a
final concentration of 50 mM in the reaction mixtwre; VKCI-HCI
buffer; @citric acid-sodium citrate butfer; Cacetate butfer; lsodium
phosphate buffer; A potassium phosphate bulfer; 9 Tis-HCI buffer ()
glycine-NaQH buffer. The results are expressed as relative values
to the result obtained with non-treated enzyme solution.

Fade] 207128 Fgre] 23 chelating agent?] EDTA
= 1 mME &rlsled 37°Cel A 3087F WhA3E & 848

J2 248 ZA3= Table 2 ¢ 7LE]r Ho ™ ol 98 =4
_]-

v

A WS A ) Felee Fag A 3%
< PIXA] §¥skem EDTA, DTT, 2-mercaptoethanol 5%



Table 2. Effect of metal ions on inulasell activity from Arthro-
bacter ureafaciens KCTC 3387
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Table 3. Effect of metal ions on the stability of inulasell from
Arthrobacter ureafaciens KCTC 3387

Metal ions Concentration Relative activity Metal ions Concentration Relative activity
(added as chloride) (mM) (%) (added as chloride) (mM) (%)

Ag 1 75 Ag 10 7

K 1 99 K 10 79

Cs 1 91 Cs 10 - 91

Li 1 105 Li 10 77

Na 1 91 Na 10 78

NH, 1 96 NH, 10 97

Rb I 104 Rb 10 92

Ba’ I 92 Ba’ 10 65

Ca? I 94 Ca’ 10 90

Cd? I 89 cd? 10 99

Co? 1 90 Co? 10 71

Cu’ 1 86 Cu? 10 31

Fe 1 101 Fe’ 10 27

Hg? 1 43 Hg? 10 4

Mg? 1 86 Mg? 10 77

Mu* 1 99 Mn* 10 76

Zn’ 1 90 zn’ 10 100
EDTA 1 100 EDTA 10 100
Dithiothreitol 1 100 Reference 10 100
2-Mercaptoethunol ! 100 Enzyme solution was preincubated with each metal ion or chelat-
Reference 1 100 ing agent for 30 min at 37°C. The activily without metal ion or
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Fig. 8. TLC analysis of the reaction products from inulin with
inulasell.
The enzyme reaction was done at 55°C for the indicated period in
a reaction mixture containing 50 mM sodium phosphate bufler (pH
7.0). 5% inulin, 0.1 mL ol the purified enzyme (0.08 units) in a
total volume of 1 mL
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Fig. 9. TLC analysis of the reaction producits from various sub-
sirates with inulasell.

The enzyme reaction was carried out at 55°C for 24h in a reaction
mixture containing 50 mM sodium phosphate buffer (pH 7.0). 1%
substrates, 50 L of the purified enzyme (0.04 units) in a total vol-
ume of 1 ml.
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