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Isolation and Identification of Exo-Inulinase Producing Bacterium
and Optimization of the Enzyme Production
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Abstract

A bacterium producing exo-inulinase was isolated from soil and identified Pseudomonas sp. and named as
Pseudomonas sp. NO5. The optimal culture conditions for the efficient production of exo-inulinase from Pseudomonas
sp. NO5 were obtained by cultivating with the medium 1% sucrose, 0.5% vyeast extract, 0.5% (NHi),HPO,;, 0.05%
MgS0; - 7H:0, 0.001% and FeSOj, - 7Ho0 at 37C in initial pH 7.0 for 20 hours. The enzyme was induced maximally
in the presence of sucrose or inulin at early stationary phase about 20 hour after cultivation.
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Table 1. Morphological and biochemical characteristics
of strain NOb

Isolated strain

aracteristic
Characteristics No. 5

1. Morphological properties

Type and size Rod, 0.5X2um
Gram staining Negative
Colonies on agar plate Circular with edged

margin creamy white

Motility +
Flagellar +
Spore -

2. Biochemical properties
Production of acid on glucose, No gas, all acid
formation

Oxidative

arabinose, xylose and fructose
Oxidative/Fermentation on

Hugh & Leifson'medium
Methanol and ethanol -

fermentation
Growth at pH 4 -
Catalase
Oxidase
Growth at 4.5% NaCl -
Gelatin hydrolysis -
Casein and starch hydrolysis -
Nitrate reduction -
Litmus milk reaction +
Bright red
(water soluble) -

Fluorescent pigment

H,S on Triple Sugar [ron Agar

(Red slant & trf buit) -
Indole
Methyl red -
Voges-Proskauer -
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substilis[16]1} Aspergillus niger[9)9h= A8 T2 inuline)
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Table 2. Effect of carbon sources on production of inulinase by strain NO5
Carbon sources Cell growth Inulinase activity . Specific activity
P
%) (ODe) (U/ml) pH  Protein(mg/mh iy

Inulin 419 0.66 7.40 143 0.46
Soluble starch 6.36 0 7.33 1.41 0
Lactose 391 0.60 7.59 1.68 0.36
Sucrose 11.63 3.50 5.64 2.46 142
Fructose 6.40 0 7.09 221 0
Galactose 571 0 7.19 235 0
Glucose 7.87 0 6.90 217 0
Maltose 6.88 0 7.13 1.50 0
Glycerol 6.97 0 712 1.82 0

*Cultivation was carried out for 20hr at 37°C in basal medium containing 0.2% peptone, 0.8% NHsH.PO; 04%
(NH,).HPO,, 0.05% KCl, 0.05% MgSO; - 7H,O, and 0.001% FeSO, - 7HO with initial pH 7.0.
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Table 3. Effect of sucrose concentrations on production of inulinase by strain NO5

Sucrose Cell growth H [nulinase Protein Specific activity
concentration (%) (ODg0) p (U/ml) (mg/m) (U/mg)
0.50 8.92 6.05 2.39 1.92 1.24
1.00 10.65 5.64 3.31 240 1.37
1.50 11.20 5.53 345 2.55 135
2.00 10.75 5.60 344 3.30 1.04

*Cultivation was carried out for 20 hr at 37T in basal medium containing 0.2% peptone, 0.8% NHiHPO,, 04%
(NH,),HPO,, 0.05% KCL, 0.05% MgSOy - 7H:0, and 0.001% FeSO, - 7HO with initial pH 7.0.

Table 4. Effect of organic nitrogen sources on production of inulinase by strain NO5

Organic nitrogen Cell growth H Inulinase activity Protein Specific activity
sources (0.5%) (ODgso) p (U/md) (mg/ me) (U/mg)
Beef extract 218 6.94 3.08 213 145
Peptone 266 6.88 2.26 2.29 0.99
Corn steep liquor 1112 6.70 313 222 141
Yeast extract 3.60 6.93 4.06 236 1.72
Trypton 9.60 6.73 3.52 2.07 1.70

*Cultivation was carried out for 20hrs at 37T in basal medium containing 1% sucrose, 0.8% NHsHPO,, 0.4%
(NH4),HPO,, 0.05% KCl, 0.05% MgSO, - 7H,O, and 0.001% FeSO, - 7H;O with initial pH 7.0.
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Table 5. Effect of inorganic nitrogen sources on production of inulinase by strain NO5

Inorganic nitrogen Cell growth q Inulinase activity Protein Sepcific activity
sources (0.5%) (OD) P (U/nt) (ng/ nt) (U/ng)
Control 317 6.65 3.88 218 1.78
NH,Cl 353 6.52 392 225 1.74
NH:NO; 328 6.66 412 2.56 161
(NH,):50, 323 6.37 4.03 230 175
NH4H,PO4 3.53 6.48 4.09 2.22 1.84
(NH4),HPO, 3.75 6.53 4.69 227 2.07
KNOs 3.63 6.78 424 211 201
NaNO; 2.95 6.70 321 212 151

*Cultivation was carried out for 20hrs at 37°C in basal medium containing 1% sucrose, 0.5% yeast extract, 0.05%

KC, 0.05% MgS04 - 7H;O, and 0.001% FeSO, - 7HO with initial pH 7.0.

Table 6. Effect of metal ions on production of inulinase by strain NO5

Metal ion Cell growth H Inulinase activity Protein Specific activity
(%) (ODw) P (/n) (ns/ n) (/)
Control 4.25 6.16 2.06 1.84 112
KCI1(0.05) 3.95 6.32 1.99 1.53 1.30
MgS04(0.05) 457 592 4.30 1.84 234
CaCl>(0.05) 446 6.46 3.60 1.96 187
FeS04(0.001) 435 6.71 4.31 1.64 2.68

*Cultivation was carried out for 20hrs at 37 in basal medium containing 1% sucrose, 0.5% yeast extract, 0.5%

(NHq),HPO,, with initial pH 7.0.
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Table 7. Effect of initial pH on production of inulinase by strain NO5

pH Cell growth (ODew)  Inulinase activity (U/mf)  Protein (mg/mé)  Specific activity (U/mg)
55 0.56 0.28 0.56 0.50
6.0 2,07 1.24 153 0.81
6.5 4.68 285 1.95 1.46
7.0 552 4.60 267 1.72
75 5.55 440 2.64 1.67
8.0 5.34 3.65 2.55 143

*Cultivation was carried out for 20 hrs at 37T in basal medium containing 1% sucrose, 0.5% yeast extract, 0.5%
(NH4),HPO,, 0.05% MgSO; - 7H,0, and 0.001% FeSO, - 7H;O at each pH.

Table 8. Effect of temperature on production of inulinase by strain NO5

Temperature () Cell growth (ODew) Inulinase activity (U/mf) Protein (mg/ml) Specific activity (U/mg)

30 1.09 1.18 1.14 1.04
37 478 412 255 1.62
45 325 1.60 0.95 1.68
50 0.23 0.11 0.21 0.52
55 0.25 0.09 0.21 043

*Cultivation was carried out for 20hrs at each temerature in basal medium containing 1% sucrose, 0.5% yeast extract,
0.5% (NHi):HPOy, 0.05% MgSOs - 7H;O, and 0.001% FeSO, - 7H20 with initial pH 7.0.
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