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Two forms of extracellular inulinase, designated as PI and PII were detected in the crude enzyme
preparation from a species of Pseudomonas isolated from soil. PI and PII were purified to homo-
geneity by ammonium sulfate fractionation, DEAE Sephadex A-50 chromatography, Sephadex
G-100 and Sephadex G-200 gel filteration. Both isoenzymes catalyzed specifically and endowise the
cleavage of the g -2,1-fructofranoside linkage of inulin, and displayed no action upon sucrose, raf-
finose and levan. The optimal pH values for the PI and PH enzyme were pH 5.5 and 6.0, respectively
and the highest activity of the two enzymes was observed at 55°C. The K, values of PI and PII were
calculated to be 2x 107 >M and 5x 10 M, respectively.
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Fig. 1. Chromatography of inulinases on DEAE
Sephadex A-50.
DEAE Sephadex A-50 was equilibrated with 0.05M
Tris buffer (pH7.5). The column was eluted with a linear
gradient of 0.5M NaCl with 0.05M Tris buffer at a flow
rate of 16 ml/hr.

Table 1. Summary of purification.of inulinase from Pseudomonas sp. No. 65.

To cific ificatio

Step Volume (m) act;lw;?tt; 1(U) protei:i(lmg) actifilt)ii' (U/mg) Yield (%) Pul’(lfold)n "
Crude extract 693 2,260 915 2.47 100 1
(NH 2S04, 40-70% 19 1,356 154 8.80 60 3.56
DEAE-Sephadex A-50 130 232 270 8.62 10.26 3.48

P11 230 442 73.3 6.03 19.56 2.54
Sephadex G-100

P-I 30 206.4 10.3 19.96 9.13 8.08

P-1I 40 391.3 15.7 24.86 17.32 10.06
Sephadex G-200

P-1 20 161.5 2.9 55.70 7.25 22.55

P-1I 22 346.5 8.5 40.76 15.33 16.50
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Fig. 2. Gel Filteration of Peak-I on.Sephadex G-100.
A column of Sephadex G-100 (2x90cm) was equi-
librated with 0.01M acetate buffer (pH 5.5). Elution was
performed with the same buffer at a flow rate of 7.5ml/
hr. Fractions 34-42 (3.5ml/tube) were combined.
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Fig. 3. Gel Filteration of Peak-II on Sephadex G-100.

A column of Sephadex G-100 (2.0x90cm) was
equilibrated with 0.01M acetate buffer (pH 5.5). Elution
was performed with the same buffer at a flow rate of
7.5ml/hr. Fractions 34-45 (3.5m//tube) were combined.
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Fig. 4. Second gel filteration. of Peak I on.Sephadex
G-200.

A column of Sephadex G-200 (1.7x81lcm) was equi-
librated with 0.01M acetate buffer (pH 5.5). Elution was
perfomed with the same buffer at a flow rate of 8m//hr.
Fractions 45-54 (2ml//tube) were combined.
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Fig. 5. Second Gel filteration. of P-II on. Sephadex
G-200. ]

A column of Sephadex G-200 (1.7x81cm) was
equilibrated with 0.01M acetate buffer (pH 5.5). Elution
was performed with the same buffer at a flow rate of
8ml/hr. Fractions 61-71 (2.0 ml/tube) were combined.
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Fig. 6. 7.5% Polyacrylamide Gel Electrophoresis of PI
and PIIL. 1; Peakl 2: Peak-II
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Fig. 7. Effect of pH on.the activity of inulinase.
The reaction was carried out for 30 min at 40 °C in McIl-
vaine buffer of various pH values.
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Fig. 8. Effect of temperature on the activity of in-
ulinase.

The reaction was carried out at various temperatures in-
ducated in the figure for 30 min. in 0.1M acetate buffer
(pH 5.5).



Vol. 16, No. 4

1 ol 2cdutx|9} 7]Aql
inulin® $ % Fwold 7}k wlakAsiclay o)
2 %+ inulin 7hEE] 259l 60ClE 7 ¥
ol
|1 E0|M : Inuling HlFs}] fructosed T4A
¥o2 Fu v 45 b5 FHYEE =
A, P1, PII 549 7|3 Sol4dg =Ae A
Table 20412} Ze] P13 PII&EA+E inulinelst
Eolx oz 285ty & v[Aole A L3}
= 545 ¥9end 53 melezitosed 7|1AE o]
ot 9l X P, P, 4% a-glucosidase
A SR ethe AL #ld 4 ol
=

T
7}A] P
714 Eol 42 Nakamura 5(9)o] 2 #

_o,]

ik ofo 5O
_?_‘L

A

ox mlo X,

o]

Table 2. Substrate Specificity of Inulinases

Substrate Relative activity (%)
Crude enzyme P-I P-I1
Inulin(8-2,1 fructan) 100 100 100
Sucrose(6glc a 1-2 8 fructan) 0 0 0
Raffinose(galal-6glc a 1-24 fru) 10 0 0
Levan(g-2,6 fructan) 0 0 0
Melezitose(glcal-3frug 2-1 a glc) 0 0 o

The concentration of each substrate was 0.25%.
The results were compared with the hydrolysis rate of
inulin.
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Fig. 9. Lineweaver-Burk Plots of Inulinase Peak-I and
Peak-11.

Substrate concentation was calculated by assuming that
the molecular weight of inulin was 5400. The reaction
was carried out for 30 min with varing concentrations of
subtrate in 0.1M acetate buffer(pH 5.5) at 40°C.
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Fig. 10. Paper chromatogram of hydrolyzates of inulin.
with PI inulinase at various times.

F: Fructose.

S: Sucrose

ST: Standard mixture of fructo-oligosaccharides
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