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Purification and Characterization of Extracellular Inulinase from
Bacillus sp.
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The extracellular inulinase from Bacillus spp. was purified to a single protein through a sequence
of operations ihclnding ammonium sulfate fractionation, heat treatment, DEAE Sepharose CI-6B ion
exchange chromatography, Sephadex G-100 and Sephadex G-150 gel filtration. The purified enzyme
was confirmed to be a 8 -D-fructofuranosidase(EC 3.2.1.26) which was much more active on sucrose
than on inu)in(I/S = 0.2). The maximal inulinase activity was observed at pH 6.0 and at the temperature
of 50°C. The molecular weight of the enzyme was about 56,000. Tryptophan and histidine residues of
the enzyme molecule were found to be essential for its eatalytic activity.

Inulinase & °©]-43 inulin o &Za83
35 = ““P"% “5‘3— 7“31741"
ol
\E=E

SR
F4EA4
| ¥ af 0'4(1 3)

w3}, exo-inulinase (EC 3.2.1.26) % AlZ9|2 HH]s}
L AFE W F 2, Bacillus spp. B AT ofF
2] A4l F Arslgior (4) ExoAe A
7] exo-inulinase & AA|, B4£EA4E 2Alsld o2 A
g Eage},

=

fructose

N
Atf]

O.

RN

wE

o

A =zAL

o=l

al

*le

o

N =

AT W Ale}

Bacillus spp. 2 3E 2 8]9S inulinase A§4l
T332 ARgstgdoer inulin(from Dahlia Tubers), su-

Key words: Extracellular Inulinase, Exo-inulinase purfica-
tion, Bacillus sp.
*Corresponding author

490

crose, alcohol dehydrogenase, bovine serum albumin
) carbonic anhydrase $& Sigma Chemical Co. A

F, 7Iel b Aok 1§ o|AY A3tk 48 ks
ARg-spodct,

g4 TH|

ig’& 2| Aul =] (4)ollA  457C, 42417 A=k
(110rpm) & = okd-S 6,000 rpm ollA] 50 $-7F Al H-2)
gk 3? ALZoll-e A3 inulinase RE AN ARREY]
},

EoAd &

Inulinase B4 2.0% inulin <4 (0.1 M phosphate
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Ammoenium sulfate =& 2T ARl ammonium
sulfate 5 7}l 30-609% F3gwolA A Feldl §4
chal 218 4 2Fo]l ()1 M phosphate buffer (pH6.5) &
siEan 4Tl A 0.05M phosphate buffer (pH7.0) 8. 12

Al 7b BMdsleict

A2l © Ammonium sulfate 285 dle] 4L 54
N5 50CAA 60-57F 7hedgk F A 2] (10,000 rpm,
20 %) ste] A chl S A AgE Abgol-g of2- HA th
AE A AaE ALEs
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EAo8S vzl 0.05M phosphate buffer(pH7.0)% &
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szt A58l ALE, MlA el

$-Z-2 05M NaCl g5 A28 gradient d-&4e
2 AAgIgl o] 545+ 20ml/hr, %= bmi/
tube ¢|2ict,

Gel filtration : Ion exchange chromatography & A
2] B2 AHAE F4E t34] Sephadex G-100(super-
fine) column(1.5X88cm) & Sephadex G-150{super-
fine) column(1.5X94cm)5 o843 + edle] gel o
- ARl YA s T,
&M &4
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Table 1. Summary of inulinase purification.
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Cl-6B column (1.2X97cm)3 0.05M phosphate buffer
(pH7.0)5 AF&3F gel AFAHE(7) o] F At
2S5 6mi/hrelsin AES FFPEL alco-
hol dehydrogenase, bovine serum albumin % car-
honic anhydrase ©]<}

=& void volume (V, )~r.: blue dextran 5 ¢|-%, AlAl
e d=s

BAHISMMES 24

Mrdeke] @4olE 2.0% inulin 7| A S sHgk &

2 H zoll A WAl 7| A AARZE 7hog ek 10 4/
Aol A 85 a3, Whatman paper{No.1)ol] =3l
l-propanol - ethylacetate . water(2: 2.1, v/v)& A
R 5 (8) o8, AbPolA 2A17M 35 A ol
Az 2173}

FaljAbEe] WAL yrea-metaphosphoric acid &
(9)5 AHEslelor] ETFERZE benzoic acid 232
oo g whE 19 fructose -2l ZH<ro] Fol 19

sucrose 28 2l 19 glucose -85 AFE351o ),

RAEAN BOSI= B olo|k it X2 AEY

ARk Faolel B olo|iAl 44l Aok (modifi-
cation reagent) 5 FS2HE A7t 20ColA 605
qhE-A17 & ZRE 7EE £, mAEA ] Hofdhs I

4 oluliat 2712 AHBAcH(10-15).,

23 o 1F

1,500m/ & =FANE

Tablel@'ﬂ 3 M ol 5l ]2{ A kA8 72
Zxlo g oF 138w AAH inulinase & 212}

Step Volume  Protein Total Specific Yield s Purity
(m{) (mg) activity (u) activity (u/mg) (%) {fold)

Culture broth 1,500 4,091 450 0.11 100  0.31 1
(NH).804, 30-60% 47 617 266 0.43 59  0.30 3.9
Heat treatment 50°C, 60 min. 45 564 265 0.47 b9  0.30 4.3
DEAE-Sepharose Cl-6B 9 26.9 104 3.87 23 0.31 35.2
Sephadex G-100 (superfine) 6 4.3 04 12.67 12 031 115.2
Sephadex G-150 (superfine) 2.5 2.2 33 15.13 7.3 031 1375

*1/S = Inulinase activity per invertase activity
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Fig. 1. pH stability of inulinase and invertase activity.

The reaction was carried out for 30 min at 50°C after
24 hrs preincubation at 4°C in various pHs. Enzyme was

diluted with Mcllvaine buffer.
O-0: Inulinase activity, @-@: Invertase activity.
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Fig. 2. Thermal stabilities of inulinase and invertase
activity.
The reaction was carried out for 30 min at 50°C after prein-

cubation at different temperatures.
O---0O: Inulinase activity, @—@: Invertase activity.
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Table 2. Effect of metal ions on enzyme activity.

Relative activity (%)

Metal ion Inulinase Invertase
None 100 100
CaZ+ 114 98
Fes+ 112 98
K+ 106 97
Na+ 106 96
Maz+ 104 104
Co2+ 163 139
Mn2+ 147 145
Zne+ a5 110
Hg2+ 0 0
Ag?+ 0 0

The enzyme solutions were preincubated with each metal
ion (1 mM) for 1 hr at 30°C and then the enzyme activity

was measured.
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Fig. 3. Estimation of molecular weight by gel filtera-
tion on Sepharose CI-6B (1.2 x97 em).
Elution was carried out by 0.05 M sodium phosphate buffer.
The flow rate was 6 mi/hr.
1: Alecoho] dehydrogenase from yeast (MW 150,000)

2: Albumin from bovine serum (MW 66,000)
3: Carbonic anhydratase from bovine erythrocyte (MW
29,000)
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Fig. 4. The reaction of inulinase with various modifi-
cation reagents as a function of the reagent concen-

tration.

The enzyme was incubated for 60 min. at 20°C in 0.5 ml

of 0.1 M phosphate buffer (pH 6.0) supplemented with the
indicated eoncentrations of modification reagents.
O---0O: Inulinase activity, @-@: Invertase activity
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Table 3. Substrate specificity of exo-Inulinase.

kinetics =

Relative
Substrate Activity (%)
Inulin(g-2,1 fructan) 100
Sucrose(6 glc al-24 fructan) 500
Raffinose(gal a1-6 gle a1-2 8 fru) 192
Levan{g-2,6 fructan) 0
Melezitose(gle @ 1-3 fru 8 2-1 a gle) 0

The concentration of each substrate in the reaction mix-
ture was 1%,
Each result was compared with the hydrolysis rate of

muiin.

frotuse  Sxrose 3h &n " i

R !

Fig. 5. Paper chromatogram of the hydrolysates of in-
ulin with inulinase.

Whatman No. 1 filter paper was used.
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