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Fig. 1. Scanning electron microscope of strain $S34.
The bar denotes 2 um.
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Fig. 2. Effect of carbon sources on exoinulase produc-
tion from Streptomyces sp. S34.
E—N: Inulin, (J—01: Sucrose, ®—@: Soluble starch,
O—0: Glucose
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Fig. 3. Effect of organic nitrogen sources on exoinu-
lase production from Streptomyces sp. S34.
H—M: Yeast extract, (—[1: Soybean meal, @—@:
Corn steep liquor, O—O: Beef extract, ae—a: Pep-
tone
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Fig. 4. Growth and exoinulase production from Step-
tomyces sp. S34 during fermentor culture.

0—®: Growth (dry wt, g/), m—m: Total sugar
(mg/mf), 0—0: Reducing sugar (mg/m{), O—O: Inu-
lase activity (U/m/)

AL 40%~80% ethanol YAEE a4 2 3IFY2H
ol FASFEL 49.3%°)rHTable 1). S560.2 F
E]¢] endoinulase &4 A|Ze= @ S34 inulases
ammonium sulfated] €)8}d A== gkgith 2 EA9
sodium phosphate buffer 89S WA DEAE-cellulose
columng E#AAZ 27 4709) ©¥A peakr} e
on o]F 02M ¥xolA §&=E vk2T peakol A
L840 AEEUHFig.5). ©] £8& F3, TF3o
Sephadex G-20002 A AAF ZAz 27e @dd
peak® R E2rEAo] LA TKFig 6). &
chromatographyoll /] A& &4 specific activity= 32.
38 U/mg protein, 40.22 U/mg protein® 2 HFHOZ
E o o 68u)7} AAHUL F&-E 23.7%0] K Table
1). 22} AA3 EAE polyacrylamide gel A719F5o2
2438 2 439 oF 4719 bandE VEMI W 7} bandE
Fehfo] EABAL 2T 2F o)FEst AlY ¥
Rl &Ade] A& ArHFig. 7).

NaCl (M)

o
N
A ——
PO S

Enzyme activity (U/ml)

O.D. at 280 nm

0.1

Tube No.
Fig. 5. Sephadex G-200 gel filtration of exoinulase
purified on DEAE-cellulose.
@—@®: OD. at 280 nm, 2o—~: Inulase activity (U/ml/)

Table 1. Steps in exoinulase purification from Streptomyces sp. S34

Steps Volume  Total protein Total activity  Specific activity Yield Purification
(ml) (mg) ) (units/mg protein) (%) fold
Culture broth 1630 . 7469. 4401 0.59 100 1
Ethanol Precipitation
(40~80% v/v) 250 301.5 2167.5 7.19 49.3 12.19
DEAE-cellulose 171 45.8 1483.1 32.38 33.7 54.92
Sephadex G-200 100 25.95 1044 40.22 23.7 68.17




8} - 71 Streptomyces sp. S342) exoinulase A+ 2 FA

—379—

Fo0 guts| M3l

pH 3.0~752] ¥9olA inulase AL =33 2
3 pHe 55~6.002 Jelgtor &4e pHel W&
HelE AHEY 2] pHGEO~45) e 4ol A
$13 pH 6 o]4F 704 75~58%2] &4 Jehiz Tk
(Fig. 8). pHell & o]&3t &4 <] Wsle S56 endoinu-
lases} vlmE u) R AX Bt F2 @9le &4
pHE 7FAx Aich

HARLEE 50T 2 Yelgon o] 2% 0]3tel 30~45
T 50% ©)de] EA4E Holau Yot B o

2xolMe E4o] 343 Aidte AP B 60T

o,

S 50%, 65T ML 24%1rs) B40] ol YAt
(Fig.8). olei@ E28Y% Sxote) BAL 37 —&5

Br} 5o 2xoi @ ennrt g4ol ¢ &

TS Bo)¥ S569) endoinulase$hs B El = @J}o]q.
45C ~55 T oA 608 EoF Agsta AER A7

A8 248t inulased] AL HESS 2

A5t 45T % 50T oAM= AT HYRE 57%, 45%9)

°
\
™
20 Jd
- °
g B -
g 40\&}
: 13
. 10k .\ . -
Q
\ a [®
[ J \ ® |
s \ | o J
7
o0 |
- S e
0 50 100
Tube No.

Fig. 6. Sephadex G-200 gel filtration of exoinulase
purified on DEAE-cellulose.
®—®: O.D. at 280 nm, ao—~: Inulase activity (U/m/)

Activity

Fig. 7. 7.5% polysacrylamide gel electropherogram
of exoinulase purified on Sephdex G-200.
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Fig. 8. Effect of pH and temperature on exoinulase
activity.
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Fig. 9. Heat stability of exoinulase.

Enzyme solution was preincubated at 45, 50 and 55T
for 10, 30 and 60 min respectively. The remaining acti
vity was measured at 30 C for 15 min.
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Table 2. Effect of metal ions on exoinulase activity

Metal ions Concentration Relative activity
(added as chloride) (mM) (%)
Control - 100
Na* 1 102
K* 1 111
Ag*(as AgNos) 1 25
Hgt? 1 4
Ca*? 1 95
Mg*? 1 109
Cu*? 1 83
Ba*? 1 100
Co™? 1 117
Mn*? 1 126
In*? 1 102
Li*? 1 102
Fe*3 1 19
Mo*%as MoOs) 1 70
EDTA(disodium salt) 1 30
8-hydroxyquinoline 1 49
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Inulin®l] W3 &2484S 100282 & o sucrose, raf-
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Fig. 10. Thin layer chromatogram of inulin hydroysa-
tes with exoinulase.
I: Inulin, F: Fructose, S: Sucrose, H: Acid hydrolysate
of inulin, Fy: Inulobiose, GFa: 1-kestose
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Production and properties of exoinulase from Streptomyces sp. S34
Young-Ju Ha and Su-Il Kim (Department of Agricultural Chemistry and Research Center
for New Bio-Materials in Agriculture, Seoul National University, Suwon 441-744, Korea)

Abstract : An exoinulase-producing bacterium was isolated from soil, and identified as
Streptomyces sp. The maximum inulase production was achieved when inulin as carbon
source and soybean meal as organic nitrogen source were included in the culture. The
exoinulase was considered to be a constitutive enzyme produced not only by inulin but
also by soluble starch or glucose. The purified enzyme on DEAE-cellulose and Sephadex
G-200 column showed the maximal activity at pH 5.5~6.0 and 50 C, but lost 65% inulase
activity at 50 C after 1 hour incubation. This exoinulase was activated by Mn*?, wherease
more that 80% inactivation was observed with Ag*, Hg*? and Fe™®. The enzyme was possi-
bly a metalloenzyme in that EDTA and 8-hydroxyquinoline inhibited the enzyme. Km values
for inulin (16.51 mM) and sucrose (14.62 mM) were in very close range suggesting mostly
equal affinity toward the subatrates. However, the maximum velocity for inulin was 10

times greater than for sucrose.



