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Fig. 1. Changes in carbohydrate composition of chicory extracts dur-
ing acid hydrolysis at 55°C(A) and 65°C(B). ®—@, DP 1; B—M,
DP 2; A—A, DP 3-5; —@, DP 6.
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Fig. 2. Hydrolysis of chicory extracts with purified endo-inulinase
(®@—®) and chicory extracts without DP 1 and DP 2 with crude
(m—m) and purified (A—A) endo-inulinase from Arthrobacter sp.
S37.
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Fig. 3. Thin layer chromatogram of carbohydrates of chicory extracts
hydrolysed with purified endo-inuinase from Arthrobacter sp. S37
STD 1 : fructose(F), sucrose(GF), 1-kestose(GF2), 1-nystose(GF3)
and 1-F-fructofuranosylnystose(GF4). STD 2 : inulobiose(F2),
inulotriose(F3), inulotetraose(F4) and inulopentaose(F5).
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Table 1. Changes in the percentage distribution of carbohydrates during hydrolysis of chicory extracts with purified endo-inulinase from Arthro-

bacter sp. S37

Time (hr) G F GF F2 GF2 F3 GF3 F4 GF4 F5 G~GF* F2~F5° =DP6
0 3.6 5.3 0.7 1.0 0.5 2.0 0.7 1.0 0.8 0.9 9.6 7.3 83.5
6 3.6 6.2 0.9 15 0.7 7.2 4.2 109 5.6 1412 10.7 442 451
18 3.9 6.2 0.8 1.7 1.2 16.0 6.2 18.2 6.6 16.2 10.9 66.1 23.0

* G~GF; sum of glucose(G), fructose(F) and sucrose(GF), ™ F2~F5; sum of inulobiose(F2), 1-kestose(GF2), inulotriose(F3), 1-nystose(GF3),

inulotetraose(F4), 1-F-fructofuranosylnystose(GF4) and inulopentaose(F5)

Table 2. Changes in the percentage distribution of carbohydrates during hydrolysis of chicory extracts without DP 1 and 2 with crude or purified

endo-inulinase from Arthrobacter sp. S37

F3 GF3 F4 GF4 F5 G~GF F2~F5 =DP6

0.6 0.5 1.2 0.8 0.8 0.0 44 95.6
3.1 21 12.5 2.6 4.2 0.6 26.0 734
5.0 3.2 21.0 1.2 5.4 1.9 39.1 59.0
16.8 51 28.8 1.3 5.7 5.8 72.3 219

Enzyme | Time (hr) G F GF F2 GF2
Crude 0 0.0 0.0 0.0 0.2 0.3
0.0 0.6 0.0 0.9 0.6

18 0.0 1.9 0.0 1.8 1.5

4 2.7 3.1 0.0 5.3 9.3

Purified 0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0

18 0.0 0.0 0.0 0.0 0.0

44 0.0 0.0 0.0 0.0 0.0

0.5 0.6 11 0.9 1.0 0.0 41 95.9
2.7 4.0 5.9 6.0 114 0.0 30.0 70.0
6.9 4.4 11.2 6.1 12.6 0.0 41.2 58.8
199 85 22.7 6.4 21.7 0.0 79.2 20.8

DP 1, glucose(G) and fructose(F); DP 2, sucrose(GF).

-

Fig. 4. Thin layer chromatogram of carbohydrates of chicory ex-
tracts without DP 1 and DP 2 hydrolysed with crude(A) and purified
endo-inulinase(B) from Arthrobacter sp. S37.

STD : Inulobiose(F2), inulotriose(F3), inulotetraose(F4) and
inulopentaose(F5).
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Production of Inulo-oligosaccharides from Chicory(Cichorium intybus, L.) with Endo-inulinase from

Arthrobacter sp. S37

Su-Il Kang and Su-Il Kim™ (Department of Agricultural Chemistry and Research Center for New Bio-materials
in Agriculture, College of Agriculture and Life Science, Seoul National University, Suwon 441-744, Korea)

Abstract : For the effective production of functional oligosaccharides(DP 3-5) from inulin in chicory extracts,
the acid hydrolysis and enzymatic endo-inulinase reaction were compared. Acid hydrolysis was unfavorable ;
the content of oligosacharides in total sugar increased to 26.0% for 12 min at 55°C and 24.6% at 6 min at
65°C and showed little change for 30 min. The content of high DP(DP 6) decreased from 83.5 to 49.5% and
23.0% for 30 min, repectively. Glucose, fructose and sucrose increased to 24.6% and 50.3%, respectively. Hy-
drolysis of chicory extracts with purified endo-inulinase from Arthrobacter sp. S37 was carried out at 40°C
and pH 7.5 for 44 hrs. The content of high DP(DP=6) in total sugar decreased from 83.5 to 23.0% and that
of inulobiose(F2) and DP 3-5 increased to 66.1%. Glucose, fructose and sucrose were not produced. The hy-
drolysis of chicory extracts without DP 1 and DP 2 with crude or with purified enzyme were also carried
out. In contrast to the hydrolysate of crude enzyme, that of purified endo-inulinase did not contain glucose,
fructose, sucrose, F2 and 1-kestose(GF2). The content of oligosaccharides in the hydrolysate of the purified
endo-inulinase were 79.2%, composed mainly of inulotriose(F3), inulotetraose(F4) and inulopentaose(F5),
which shows that the enzymatic hydrolysis using purified endo-inulinase from Arthrobacter sp. S37 is the
best method for oligosaccharides production from inulin in chicory extracts.

Key words : Production, Inulo-oligosaccharides, Chicory(Cichorimm intybus, L.) Acid hydrolysis, Endo-in-

ulinase, Arthrobacter sp. S37
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