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Abstract — Endoinulinase was purified from a commercial inulin preparation produced by Asper-
gillus ficuum using ion exchange chromatography on CM-Sephadex C-50 and DEAE-Sepharose
6B, HPLC gel filtration on a Protein Pak 125 Column and HPLC ion exchange chromatography
on a TSK DEAE-5pw Column. The endoinulinase had a molecular weight of 72,000+ 1,000
and was glycoprotein with 23 to 25% w/w sugar content. The enzyme was much more active
on inulin with random cleavage mode than on sucrose and on palatinose: The ratio of activity
on inulin and sucrose (I/S ratio) was 10~14.
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H33}A]7) CM Sephadex C-50(25X12cm) co-
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Fig. 1. HPLC DEAE ion-exchange chromatography of
Aspergillus ficuum endoinulinase.

The partially purified enzyme (860 ug) by HPLC gel
filtration was applied to a TSK DEAE 5pw column (0.8
X10 cm). The HPLC conditions are described under
“Materials and Methods”.
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SDS-polyacrylamide gel electrophoresis(SDS-
PAGE)+ Laemnli method(10)¢l] F3&}e] ysldc})
SDS-PAGEe] 2|3t endoinulinase®] Rgfe T3
) A (Bio-Rad) & 27134 vlagte 2 AA= )

Gel fittrationolf 2|8t EX|2¢ 4N

Native Atef9] endoinulinase ¥-2}2& Protein
Pak 300sw(Waters, 0.8X30cm) columng o]§&
HPLC gel filtration 33}l o] of elution buf-
fer= 0.01M phosphate buffer, pH7.0¢] 01M
NaCle] &fslel 9ler %< 1mi/min, EF
d 2= ferritin(MW. 440,000), aldolase(M.W.
158,000), bovine serum albumin(M.W. 67,000) =
ovalbumin(M.W. 45,000)o] AH&-=|9]c),
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Fig. 2. SDS-polyacrylamide gel electrophoresis of the
deglycosylated (a) and the native endoinulinase (b) in
12.6% polyacrylamide gel.

Table 1. Summary of a typical purification of endoinulinase from Aspergillus ficuum

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

Crude extract 10 7,900 35 226 a
CM sephadex 62 1,860 9.3 200 100
DEAE sephadex 31 1,262 341 370 68
HPLC Gel column 7.7 1,203 3.0 401 58
HPLC DEAE column 38 278 0.55 505 15

a: We did not count the yield of endoinulinase because the extract contained both exo- and endoinulinase.
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Fig. 3. Liberation of hydrolysates from inulin by Asper-
gillus exoinulinase (a) and endoinulinase (b).

Detailed procedures are described in the text. (A)
Fructose (5.5% 0.1 min), (B) Sucrose (11.5+ 0.1 min).
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AHE-Ql fructose®] 7182 22 inulinased] #4-&
72l 5 inulinaseol] glelA Alztel] uie} &7
o]zt e& BAFAtH(Fig 3). =g, olzigt 2
= endoinulinase”} v]eFdlu}w} invertase activity
5 7 e AS Vel EH(Fig 3 #x). AAR
endoinulinase®] I/S ratio Z¥= 10~1429] &
elglc} ©)7e endoinulinased) ZFH-H+E p-2,1-
fructosyl unitel] =& %3}3-2 vJeh X9t B-2,1-glu-
cosyl unitoll = k3t AstH(F 1/10) & 7Alvkn
FA4%E 5 Uk
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Endoinulinase(EC 3.2.1.7) = inulin-¢ random3}#|
215 B olz} sucrose, palatinose, stachyoseel|=
2 2853 Jeblidle(Table 2). 53] 6-0-0-D-
D-glucopyrosyl-D-fructofuranose 2] 7% & 7} 4 pala-
tinose7} 1-O-0-D-glucopyranosyl-D-fructofuranose
T%2| sucroses} ¥|:EtA EHs A og Mol o]
49 A9+ fructosyl groups T YA A W)
Fate FAge] F F dEE EAdFT ik
BE inulinase(EC 32.1.7)% o]Edd] Solxeog
Agstes Ador odujA A A ojgd F
HEE HolA et F, 7|4 AAIE Aspergil-
fus9) endoinulinasex inulinase #4 ¥ ohiz} in-
vertase ¥AE 4 71x]+= B 50]3 B-fructofurano-
sidase(EC 321.80)¢) £4& X% 7 2} As-

Table 2. Substrate specificity of Aspergillus ficuum en-
doinulinase

Substrate (50 mM) Linkage Specific
activity (U/mg)
Sucrose 2,1 23.3
Raffinose B-2,1 0
Stachyose B-2,1 58
Palatinose a-6,1 283
Turanose a-3,1 0
Lactulose B-4,1 0
Melezitose a 0
Inulin (1.7%) B-2,1 360
Levan (1%) b 0

a; (O-a-D-glucopyranosyl-[ 1-3]-O-8-D-fructofuranosyl
[2-1]-a-D-glucopyanoside

b; Main chain: B-2,6-fructosidic linkage, Side chain: B-2,1-
fructosidic linkage
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