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Production of Inulo-oligosaccharides from Inulin by a Purified

Endoinulinase from Aspergillus ficuum
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Production of inulo-oligosaccharides from inulin was carried out with the maximum vyield of 94% using a purified endoinulinase
from Aspergiflus ficuum. The optimum reaction temperature and pH were 55-60C and pH 5.5-6.0, respectively. The Michaelis
constant and maximum reaction velocity of the endoinulinase for inulin were 1327 g/L and 0.13 g/L-min at 55C, pH 55,
respectively. Inulin source had no significant effect on oligosaccharide yield and product composition, although initial production rate
differed according to inulin origins. The reaction pH was a critical factor in inulo-oligosaccharide production because considerable
free monosaccharides were released, decreasing oligosaccharide yield at low pH conditions. An empirical relationship descriting the
reaction performance was developed from kinetic data: the time to reach maximum oligosaccharide yield (tw) as a function of initial

concentration of inulin (o) and enzyme (Eq); i.e., log tu
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Figure 1. Effect of reaction temperature and pH on the act-
ity of purified endoinulinase.
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Figure 2. Lineweaver-Burk plot for estimation of Michaelis
constant(Ky,) and maximum reaction velocity (Vi) for the
purified endoinulinase. Reactions were carried out at 55T
and pH 55.
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Figure 3. Effect of inulin source on the production of inulo-
oligosaccharides: (A) inulin or total inulo-oligosaccharides,
(B) DP2, (C) DP3, (D) DP4, (E) DP5, (F) fructose; (@) dahlia,

) Jerusalem artichoke, (I chicory. Reactions were carried
out at 55T and pH 55.
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Figure 4. Effect of reaction pH on the production of inulo-

oligosaccharides: (A) inulin or total inulo-oligosaccharides,

(B) Fructose, (C) Glucose, (D) DP2, (E) DP3, (F) DP4;

(@ pH 4, (v) pH 5

at 55C.
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Figure 5. Effect of initial enzyme dosage and inulin conce-
ntration on the inulo-oligosaccharide production: (A) 30 g/l
inulin, (B) 50 g/ inulin, (C) 100 g/ inulin, (D) 150 g/l inulin;
(@) 60 units/ g inulin, (¥) 30 units/g inulin, (M 13 units/g
inulin. Reactions were carried out at 55C and pH 55.
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Table 1. Carbohydrate composition of inulo-oligosaccharides
produced from different initial concentrations of inulin®.

Product composition (%, w/w)

Carbohydrate

50 100 150
Inulin 1.92 1.66 1.02
Glucose 248 224 229
Fructose 307 2.48 2.44
Oligosaccharidgs of
DP2 26.13 26.50 26.81
DP3 2467 25.12 26.39
DP4 13.04 1349 13.86
DP5 15.01 15.30 15.03
>DP5 13.68 1321 12.16

Total Oligosaccharides (ZDP,) 92.53 93,62 94.25

“Reactions were carried out at 55°C and pH 5.5.
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Figure 6. Empirical relationships between enzyme dosage
and time to reach maximum inulo-oligosaccharide yield:(@)
30 g/ inulin, (D 50 g/ inuln, (&) 100 g/l inulin, (¥) 150 g/l
inulin. Reactions were carried out at 35C and pH 5.5.

287

Y-Axis Intercepts

20 40 60 80 100 120 140 160

Initial inulin concentration (g/L)

Figure 7. Construction of a hnear equation for prediction of
reaction performance in inulo-oligosaccharide production.
Each Y-intercept means reaction time to reach maximum
oligosaccharide vield obtained from Figure 6.
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