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Screening and ldentification of an Inulinase Producing Microorganism and Optimal Condition for the
Enzyme Production. Lim, Seong-11¥, Dae-Hee Lee, Seok-San Hong, and Jin-Young Yoo, Division of Food
Biotechnology, Korea food Research Institute, San 46-1, Baekhyundong, Songnam, Kyonggido 463-420,
Korea — In an attempt to develop an unique enzyme {inulinase) for [ructan utilization, bacterial strains were iso-
lated Ffrom soil. Strain 96-11 secreting inulinase of high actlivily was teniatively identificated as Arffirobacter proto-
phormiae/ramosus. The optimum culture conditions of the strain for the production of the inulinase were as follow:
inorganic salt basal medium contained sowrces [1% (w/v) inulin, 1% (w/v) tryptone, and 1% (w/vy NH,Cl], 35°C,

nitial pH 7.5, aeration 1 vvin and agitation 200 rpm.
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Table 1. Degradation producis of inulin by microorganism
from soil

[nulinase activity Degradation products

Stram Ne. (UAnL) Polymer | Polymer 2 Polymer 3
96-11 036 + + +
156-1 1.29 +
195-1A .38 +
204-1-130B 0.38
62-11 031
91-1-2 0.32
09-14 038 +
198-1-21 0.41 -+
392K 032
195-1-1 0.35 +
161-1-7 0.38
161-1-1 0.41 +
69-1-9 0.38 + +
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Fig. 1. Transmission electron micrograph of Arthrobacter
protophormiae/ramosus. (1 mm=95.24 |Lm)
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Table 3. Effects of various sources on production of inulinase

Table 2. Fatty acid profile of 96-11 by MIDI

Fatty acid Composition (%)
Myristate ISO 2.3514
Pentadecanpate 150 3.569%4
Pentadecanoate ANTEISO 75.5433
Palmitate TSO 6.1372
Palnutate 2.8351
Heptadecanoate ANTEISO 9.5636
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Source Component Cell growth (0.1. at 600 um) Inulinase activity (Unit/mlL}
Carbon® Inulin 1.08 (.68
(1%, w/v) Fructose .32 0.11

Souble starch 0.47 0.00

Xylose 1.08 0.38

Glucose 0.77 .19

Sucrose 1.04 0.36

Lactose 1.03 027

Dextrose 0.49 0.00

Orgaruc mtrogen” Confrol 0.60 0.10
(1%, wiv) Malt extract 1.03 0.00
Beef extract 14.88 0.15

Peptone 9.94 0.69

Casein 9.16 0.46

Yeast extract Q.58 0.70

Tryptone 8.88 0.76

Inorganic Control 0.06 0.10
nitrogen™ NH:HzPO, 9,46 0.39
(1%, wiv) Na;HPO, 4.42 0.36
(NHL)2C204. HaO 20.36 0.66

KNG, 9.36 0.64

(NH4):HFO, 11.00 043

NH4CL 8.54 .66

Cultivation was carnied out for 48 hrs at 30°C, 150 rpm using 100 mL of @ inergame salt basal medium or ¥ 194 inulinfinorganic salt basal

medum {w/v}.
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Table 4. Effects of inulin and tryptone concentration on pro-
duction of inulinase

Saurces Concentration  Cell growth Inulinase activity
(%) {0.D. at 600 nm) (Units/mL)

0.5 1.34 0.19

- 1.0 132 0.68
Tnulin®

1.5 1.27 0.55

2.0 1.25 0.4%

0.5 8.38 0.76

Tryptone® 1.0 9.16 0.84
one

i L5 9.01 0.74

20 .11 0.76

Cultivation was carried out for 48 hrs at 30 150 rpm in 100 mT of
2 inorganic salt basal medmm or 1% inulinfinorganic salt basal
medmm {(w/v).

ProcucTion Conpimion oF MicrosiaL INuLiNase 159

(NH)oHaPOo) 5751 ook S ¥ gl v} gl 2e|w
Yokoda 151 Arthrobacter sp2l 7-§- yeast extract?}
el B s,

Hi2=2t pH

Arthrobacter protophormiaeframosus T2 7| 9F
71z A 2F 1%2] inuling} ayptone, NILCE- A7l
inulinase BAIAS] Moo} 2 L9l pHIN 48217
jekste] inulinase AAlell wHE £ Bl pHY S
FAREICL. 20-45°C H9le] 2elA o) e Eag
A& aakeh dobs Fig 29 # EA9] S 30°Cel
A 7P s T 2L 35°C Meelell s HEE
o}, Negoro®} Kito[11,121= Candida kefir®] 735 27~
30 ol S5} ol £as) ANl B
3] Rsgickn Buse] 2 QAs ks Ae} glalek
&3 Grootwassink®} Fleming[7]-&- K fragilis®] 7%
30-34°C7} Bl WEA] 34TeA 30T L2F vl
] g0 galae] FZRAAL st Penicillium sp. 2]
inulinase AAHE 33°C7F A olelar B v} gleh9,10].

3] A pHe sl gl Qlgke 0T g
[2]. W=]2] Z=7] pHE 5.5-8.52 =7ddled Inulinase A A
o mlF) oI3kS A EsE A7, Table SellA<l #re] pH7}
7.54 W 0.86 univmLE. AR v FAle =
2 o] FEEIch wiR S 27 pHell 2J3k 244 W
= ALE el el ke Yehded BodvEs
= vt 29) drthrobacter sp} 73S, 27| p7l 4.5-6.0
2] abdededel s - el AFHUCR- ZIH13)18=
Aol 7t shsdvt.

S7(2 meksrTt SAMMO| 0Kl HE

Inulmase AAkell vlAE 7 W aiee) oS
Z2A1817] $1%be) vhE Ziworking volume 1 LYE- ©]-4:3}
Agaledct. Erlae 0-2.5 vwwwel YR 2] WjekA

5 12
7 43
[ -

— -
oL \ :
= AN re =
8 2- / N\ E
& \ -3 £
g 11 >
c Q
T ; 0.0 <

G T T T T
20 25 30 35 40 45
Cultivation Temperature(°C)

Fig. 2. Effects of cultivation temperature on production of
inulinase from Arthrobacter protophorntiae/ramosus.
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Table 5. Effects of initial pH of medium on production of
imulinase

Cell growlh Inulinase activity

Initial pH (0.D. at 600 nm) (Units/mL)
5.5 0.08 0.00
6.0 1.18 0.41
6.5 1.68 0.50
7.0 1.58 0.76
75 171 0.86
8.0 1.55 .43
8.5 0.15 0.00

Culiivation was carried out for 48 hrs at 30°C, 130 rpm using 100
mL of inorganic salt basal medium comained 15 (w/v) of inulm,
tryptone, and NHCl, 1espectively.
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Fig. 3. Effects of agitation on production of inulinase from
Arthrobacter protophormive/ramosus.
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