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Abstract — An exoinulinase (EC 3.2.1.80) was purified from a commercial inulinase preparation
from Aspergillus ficuum using ion exchange chromatography on CM-Sephadex C-50 and DEAE-
Sepharose 6B and HPLC gel filtration on a Protein Pak 125 column. Native exoinulinase had
a molecular weight of 83,000% 1,000 and was glycoprotein. Optimal pHs of the enzyme were
ranged from 4.4 to 4.7. About ninety five percent of the whole activity was maintained even
after incubation of 8 hours at 55C. The enzyme was a typical non-specific B-fructofuranosidase,

of which I/S ratio appears to be 0.35.
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Fig. 1. CM-Sephadex C-50 chromatography of Aspergil-
lus ficuum inulinases.

[. endoinulinase; IlI. fructosyltransferase or invertase;
I1I. exoinulinase. Detailed procedures are described in
the text.
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Table 1. Summary of a typical purification of exoinulinase from Aspergillus ficuum

Step Volume Total Total Specific activity Yield
(mf) activity (U) protein (mg) (U/mg protein) (%)

Crude extract 10 7,900 35.00 226 a
CM sephadex 35 5,650 7.00 850 100
DEAE sephadex 41 5,390 5.04 1,069 90
HPLC Gel column 8.5 3,604 1.27 2,838 61

a: We did not count the yield of exoinulinase because the extract contained both exo- and endoinulinase.
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Fig. 2. SDS-polyacrylamlde gel electmphoresus of Asper-
gillus ficuum exoinulinase (5 ug) in 12.6% polyacryla-
mide gel.
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Fig. 3. Changes in fructose content during the hydroly-
sis of inulin (1.0%) by Aspergillus ficuum exoinulinase.
Detailed procedures are described in the text.
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Fig. 4. Effect of pH on the activity of Aspergillus ficuum
exoinulinase.

§49| %= pH
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Fig. 5. Thermal stability of Aspergillus ficuum exoinuli-
nase.
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Table 2. Substrate specificity of Aspergillus ficuum exo-
inulinase

Substrate Linkage Specific activity

(50 mM) (U/mg)
Sucrose 3-2,1 2,844
Raffinose B-2,1 938
Stachyose B-2,1 250
Palatinose a-6,1 0
Turanose a-3,1 0
Lactulose 3-4,1 0
Melezitose a 0
Inulin (1.7%) B-2,1 813
Levan (1%) b O

a; (O-a-D-glucopyranosyl-[ 1-3]-O-B-D-fructofuranosyl
[2-1]-a-glucopyanoside

b; Main chamn: (3-2,0-fructosidic hinkage
Side chain: B-2,1-fructosidic linkage

exolnulinase®] 713 Eo]Xo] ZAlx¢iti(Table 2).
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=l &, o]& 7)Aol &&= galactose resi-
dues¥ o] FA2| &4K-gA] 718 Ao} =
= S Ao A 4%E F= A A}

T2 Ky H Voedd
T HES
e dheSxe] ®EIt Ao olE/lY Ha

Z A8 S b sucrose®} o] E# Alo)e) &= t}E kine-
ticsE Mok & e 7| A X s e sucrosei.r})
o| ol hr A4 gAe] B4 Erol(6mM 7]
Ao A I/S ratio=4:. 1), 7]|&Ax%2] Z=7}o) u}
2} sucroseoll A= HHS-EE 7} ghmbslA| A& F7)s)



258

of o %ﬁi"’ﬂ"ﬂ% H v E = (V, ) ¥t Axv) w
ebr] o] Eae 7]A %57} e Fof A= o)%
2 o] EE’HGE 7 a-*] Jé:‘ %—E“—f’:- 7359l = suc-
o] A3 o]-835}od, Lineweaver-Burk plot=. 9] 3]
sucrose?} olglell gk K, V,udta M2 90 mM,
6,670 U/mg3} 33 mM, 5,000 U/mge]gich

2 o

Aspergillus  ficuumo] A4+8H=  exoinulinase”}
CM-Sephadex, DEAE-Sepharose 6B % HPLC gel
filtration® £33 ¥l & mgrd F 2800 U2 specific
activity 2 A=t o] A4 native Aol 4] <k
83,000+ 1,0002] EAMEFE vhebd ow ©E sl
olalrh o) At ve A pH7F 44~4.701%17 55T
A 8AIZF kE Felx 1 8A4E 95% KA Bkl
o] 49 I/S ratiow= °F 0.35¢] 3 &4l non-spe-
ific B-fructofuranosidase2] 45 viehljgd o raf-
finose®} stachyosed H3l3 I glgdch

3. Miller. G.L..:. Arnal, Chem.,
4. Uhm, T.B.. D.Y. Jeon. S.M. Byun. J1.S. Hong and

Kor. | Appl. Microbiol. Brotechnol
HAR| &

o] ed-f= vl HA TSl 2] A e

. Eualibi, M. and J. Baratti: Appl Microbiol. Biotech-
nol, 26, 13 (1987)

2. Ubhm, T.B.. S.M. Byun, Y.J. Kwon. 8.B. Han and

K.S. Ryu: Biotechnol Lett., 9 287 (1987)
. 426 (1959)

JW.D. Grootwassink: Biochim. Biophys. Acta., 926,
119 (1987)

5. Bradford, M.. Anal Biochen:.. 72. 248 (1976)
6. Laemnli, U.K.: Narure. 227. 680 (1970)
7. Mathieu, JM. and R.H. Quarles: Anal Biochem..

55. 313 (1973)

8. Vandame. EJ. and D.G. Derycke: Adv. Appl Mi-

crobiol, 29. 139 (1983)

(Received May 9, 1991)



