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Characteristics of Extracellular Endo-Inulinase
Produced by Pseudomonas sp.
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Two forms of extracellular endo-inulinase, designated as P I and P II were resolved from a spe-
cies of Pseudomonas isolated from soil. Both enzymes were glycoproteins with their carbohydrate
content of 15% for P I and 2.4% for P II inulinase. Tryptophan residue was proved to be an essen-
tial amino acid for their catalytic activity. The molecular weights of P I and P II were estimated to be
210,000 and 170,000, respectively. The activity of the two enzymes was strongly inhibited by p-chlo-
romercuribenzoate but the inhibition was nearly completely offset by the addition of the reducing agents
such as cysteine or dithiothreitol. On the other hand, the two enzymes were activated about 50-60%
of their activities by the presence of Co™*?ion, and quite stable at pH values ranging from pH 4.0 to
7.5. They also appeared to be relatively thermostable,and no appreciable inactivation was observed
after incubation at 55°C for 2 hours. About 70 % hydrolysis rate with P I and 56 % with P II were
achieved when inulin was hydrolyzed at 50°C for 72 hours with 60 units of the enzymes in 2 % inulin

solution.
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Fig. 1. Estimation. of molecular weight by gel filtera-
tion.on Sephadex G-200.

The standard proteins used were;

1. Aldolase; 2. Catalase; 3. Ferritin.

485

(3-dimethyl-aminopropyl) carbodiimide (7), lysyl
residue® pyridoxal-5/-phosphate (8), arginyl resi-
1, 2-cyclohexadione® phenyl glyoxal(9),
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due=
histidyl
tryptophany! residue +

residue +
N-bromosuccinimide (11),
cysteinyl residue £ 5-5/-dithiobis(12), L3 i
cystine residue® dithiothreitol(13)& AH&-3ted 7}
zte] ofr]xAb-g- Fata-Alstodnt,

Inulin Zb23 ¥ 2siiE 2A

2% inulin L8 100 m/[0. 025 M-a-cetate buffer
(pH5.5) ]9 60units?] inulinases A7}, 50CE
A, WS A&shHi HAAHE A8E FHol b
27k 7ldstod ubg-& AR A e, w422 High
Perfermance Liquid Chromatography (HPLC : Spec-
trophysics sp 8,100)F °l-%, theat & 274

A3t

Column, Aminex HPX742A (7,8X%300 mm) :
Mobile phase, H,O: Flow rate, 0.6 m//min:
temperature, 80C,

zo oy m

ek

H
s ¥

Hg #A4 (2)of wet =i
g % l?,f_ [ PII inulinase®] ¥#}kS gelfiltera-
tlonb”ofr’— 243 73 Fig. 13k #e] Ple] 210,
000, PIIZF 170,0002-2 Ab&s=ISivh,  Aspergillus
nigerol Al ®2]d 5 29 inulinased FxAEF
typeII 59, 000(14), typelll 54,000(15)°] =,
Penicillium sp.olA 3%l inulinase’t F2j5 3R
of, ztzhe] EabEke Pl 86,000, PII 63,500, PIII
66,0002 Hx2(6)= 2 Yt = Kluyvero,
fragilis inulinase © 240, 000, Bacillus substilis
inulinase= 49,0009 £x}8k(18)% 7lAlz Slvkx
o, webd  Pseudomonas sp, 7t AAFSHE
endo-inulinase wWlaAd £ Exiegkg spAla gl

Ak,

e e

inulinaseztx & 4~

sa9| ot st

Yeast inulinase: °F 66%<] =% &-& 3eke] El
+3HE(19)E 7Mxl 9levl, Asp, miger inulinase
(18) o:l,q 20~ 40%,] H]_,]_% =L 1:L slak— B
st ok, webA B °4;I—L°ﬂ/‘1£ PM- PII«1 2t 3§
Fs FAd F Ay Isgo 7
15%%} 2.5%2 er3E dEE ‘4'5]'4»\ . o4
o] A3tz Pl PII 494 dFe] ¢} chilzalels



486

100

50|

Relative activity (%)

1 1 PR | 'y A

0 0.1 0.2 0.3 0.4 0.5
Concentration.of N-bromosuccinimide (mM)
Fig. 2. Inactivation of inulinase P I by N-bromosuccini-
mide.

The reaction was carried out in 0.2 m/ of 0.1 M actate
buffer pH 4.5 at 20 °C with N-bromosuccinimide for 60
mins.
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Fig. 3. The reaction of inulinase PI with various modifi-
cation reagents as a function. of the reagent concentra-
tion,
The enzyme was incubated either in 0.5 m/of 0.1 M ace-
tate buffer (pH 6.0) or in 0.5 m/ of 0.1 M acetate buffer
(pH 5.0, in this case, carboxylic acid modification) for 1
hr at 20°C with the indicated concentrations of modifi-
cation reagents. Portion (50 uf) of the reaction mixture
was withdrawn and assayed.
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Table 1. Inhibitors and activators of inulinase

Relative activity(%)

PI PII
CaCO3(mM) 88.0 88.6
MgCly (mM) 88.0 91.0
CuCly (mM) 5.6 0
KCl (mM) 82.5 93.0
CoCly (mM) 148.0 161.0
HgCly (mM) 0 0
MnCl; (mM) 87.7 61.0
FeCls (mM) 85.9 98.1
EDTA-Naz(mM) 92.2 89.0
Mercaptoethanol (mM) 80.0 63.0
1mM pCMB? 23.1 19.4
1mM pCMB + 5mM Cysteine 100 95.5
1mM pCMB + 1mM DTT? 100 100

The enzyme solutions were preincubated with each
metal ion (1mM) for 1 hr at 30 °C before activity mea-
surements.

a) pCMB: para chloromercuribenzoate

b) DTT: dithiothreitol
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Table 2. Effect of various sugars on. of inulinase

Relative activity(%)

Pl PII
Inulin 100 100
Raffinose 78.0 87.0
Glucose 90.1 974
Sucrose 79.5 92.2
Maltose 88.5 99.7
Lactose 96.9 91.9
Fructose 87.6 85.1
Melezitose 99.4 92.9

The reaction was carried out for 30 min at 40 °C. The re-
action mixture contained 5 mM inulin and 10 mM sugar.
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Fig. 4. Thermal stabilities of inulinase P I and P II.

Two m/ of each enzyme solution was incubated at the
various temperatures indicated in the figure, chilled and
assayed under the standardassay conditions,
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Fig. 5. pH stability curves of inulinase P I and P IL.

The enzyme preperations were incubated at 4 °C for 24

hours in Mcllvain buffers of various pH values. The en-

zyme assay was carried out under standard conditions

described in material and mathods.
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Fig. 6. Chromatograms of hydrolysate of inulin with
Pseudomonas sp. inulinase P 1.

I: Inulin {retention time 5.74 min)

F: Fructose (retention time 16.67 min)
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