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Studies on Inulase from Jerusalem artichoke
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Abstract

The inulase(EC 3.2.1.7) was isolated from the tuber of Jerusalem artichoke by conventioanl
purification methods including ammonium sulfate fractionation, Sephadex G—100 filtration,
and DEAE —cellulose column chromatography. The enzyme was purified 6,470 fold with
42% recovery. The enzyme was consisted of a polypeptide of Mw 57,000. The optimum
temperature and the optimum pH for the enzyme action was 33T and pH 5.0, respectively.
The enzyme was highly specific for inulin as a substrate. The km for inulin was 20mM.
The inulase was not a metalloenzyme and was inhibited completely by 10mM Mg*, CaZ

or Hg*.
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Table 1. Purification of inulase from Jerusalem artichoke

Purification Protein Total Specific Purification Recovery
step (mg) activity activity ratio (%)
U) (U/mg) (fold)

Crude extract 906 30.8 0.034 - 100
Ammonium sulfate ,
precipitation ' 186 21.0 0.113 33 66
(20—50%) :
Sephadex G—100 56 19.5 0.348 10.2 62
gel filtration
DEAE —cellulose 0.06 132 220 6470 42

chromatography
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Fig. 1. Elution profile of inulase on a Sephadex
G—100 column (2x56cm).

The sample was eluted with 20 mM phosphate buffer,
pH 75 in 3ml fractions at a flow rate of 5ml/hr.
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Fig. 2. DEAE —cellulose chromatography of inulase
from jerusalem artichoke.

The sample applied on the column (1X1lcm) was eluted
with 20mM phosphate buffer, pH 7.5 in 1.2ml fractions
at a flow rate of 15ml/hr. The bound protein was
eluted by applying a gradient of NaCl(0—05M) in
the buffer,
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Fig. 3 Non—denaturating PAGE of inulase from
Jerusalem artichoke.

Samples were applied to a 70% PAGE. Lane A, crude
extract (110u#g protein) ; Lane B, Ammonium sulfate
precipitate (180gg protein) : Lane C, Sephadex G—100
fraction (74xg protein) : Lane D, DEAE —cellulose frac-
tion (2ug protein).
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Fig. 4. SDS—PAGE of inulase from Jerusalem
artichoke

Samples were applied to a 7% SDS—PAGE, Lane A,
crude extract (90xg ) :Lane B, Ammonium sulfate
precipitate (60xg) : Lane C, Sephadex G—100 fration
(47ug) : Lane D, DEAE —cellulose fration (3#g) : Lane
E, Molecular weight marker protein (100xg).
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Fig. 5. Effect of temperature on the inulase activity
from Jerusalem artichoke.
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Fig. 6. pH—activity curve of inulase from Jerusalem
artichoke. Enzyme activity was assayed by the
standard assy method except for the pH of sub-
strate. The buffers used were acetate buffers from
pH 4 to pH 6, phosphate bufers from pH 6 to pH
8, and borate buffer at pH 9,
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Fig. 7. Effet of inufin concentration on the rate
of fructose formation by inulase from Jerusalem
artichoke.

Moleular weight of. Inulin was assumed to be 5, 000.
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Table 2. Action of inulase on some substrates.

Substrate  Concentration Linkage  Specific activity
(mM) (U / mg-protein)
Inulin 8.5% £-21 2447
Stachyose 100 B-2,1 0.2
Raffinose 100 B-21 12
Sucrose 100 B-2,1 0
Lactulose 100 £-4,1 0

¥ : Molecular weight of inulin was assumed to be
5,000
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Table 3. Effect of different ffectors on the activity
of inulase from Jerusalem artichoke

Effector Activity (%)
control 100
EDTA 100
HgCl, 0
CuCl,

MgCl,

MnCl, 15
ZnCl, 40
CaCl, 30

Measurements were carried i the standard assay mixture
after 5 min preincubation with effectors, Final concent-
rations of effectors were 10mM. Activities were compared

in % to control experiment,
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