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Abstract

A packed-bed reactor with immobilized transglucosidase (TG) was operated to test the possibility of con-
tinuous production of isomaltooligosaccharides (IMO) and the effect of concentration and feed rate of sub-
strate solution on the production pattern as well as operational stability. The pattern of formation of IMO
was the same to the one of soluble TG. The concentrations of glucose and isomaltose produced by the pack-
ed-bed reactor were gradually decreased as the flow rates were increased regardless of the concentrations
and kinds of maltose solution as substrate. Isomaltotriose showed the same tendency except 10% maltose
solution. But the concentration of panose was increased and then decreased as the flow rates were increased.
The maximum yield of IMO was 52.1% when 10% (w/v) solution was fed to the reactor at 2 mL/min feed
rate. When each 20% and 30% (w/v) solution was respectively used at 0.5~1.0 mL/min, the maximum
vields were 39.0~38.0% and 12.1~14.2%. The maximum yield was 36.3% at 0.5~1.0 mL/min when a
commercial maltose product containing 20% maltose was used. The reactor was stably operated at 55°C.
85% and 65% of initial activity was maintained for 144 hours and 288 hours of operation, respectively. A

reactor analysis strongly suggested an immobilized TG system could apply to continuous production of

IMO.
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Fig. 1. Flow diagram for continuous production of iso-
maltooligosaccharides by the reactor packed with im-
mobilized transglucosidase.
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Fig. 2. Time courses of the formation of isomaltooligo-
saccharides from maltose by immobilized transgluco-
sidase at pH 5.0 and 55°C (2.5 mL immobilized TG/26
mL reaction volume).
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Fig. 3. Time courses of the formation of isomaltooligo-
saccharides from maltose by immobilized transghicosidase
at pH 5.0 and 55°C (0.5 mL immobilized TG/26 mL
reaction volume).
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Fig. 4. Relation between the flow rate of substrate and
the concentration of various products by the packed-bed
reactor using 10% maltose solution as the substrate at
55°C.

COEE 113

Table 1. Relation between the flow rate of substrate and
the yield of isomaltooligosaccharides and conversion ra-
tio for 10% maltose solution using packed-bed reactor
at 55°C

Flow rate (mL/min)  Yield (%) Conversion ratio (%)
0.5 326 92.8
1.0 364 93.2
1.5 489 87.2
2.0 521 83.0
3.0 26.9 54.8
4.0 24.8 459
5.0 219 38.2
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Fig. 5. Relation between the flow rate of substrate and
the concentration of various products by the packed-
bed reactor using 20% maltose solution as the substrate
at 55°C.

Table 2. Relation between the flow rate of substrate
and the yield of isomaltooligosaccharides and conver-
sion ratio for 20% maltose solution using packed-bed
reactor at 55°C

Flow rate (mL/min) Yield (%) Conversion ratio (%)
0.5 39.0 91.9
1.0 38.0 73.4
1.5 337 67.2
2.0 288 50.0
2.5 194 30.3
3.0 17.2 28.9
35 14.7 24.2
4.0 14.9 22.1
4.5 13.4 18.9
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Fig. 6. Relation between the flow rate of substrate and
the concentration of various products by the packed-
bed reactor using 30% maltose solution as the substrate
at 55°C.

713 -8Ho] 30%Y we &3 Hige E}~°——°4
Table 3o Jebligich. 2ol wbZ IMO2] 482 05
mL/min¢ of 12.1%% 37 1.0 mL/minol) 4= 142%2 |}
elidr}. Maltotetraose A AHS- $13F 1313} exo-maltote-
trahydrolase 2] %13 uk-g-712] 4 Aol g uj4
& AAE BUcH™. F, 10 mL/hr o]3}e] f-Zroll A&
¥ =73} maltose, maltotriose?] §ako] e ulm 10~
100 mL/hr2] R0l 4] & maltotetraose”} & 7.2 AJA]
%13 100 mL/hr o] Abell 4] &= maltotetraose ©]£]2] 2
= HEAHES] FE7} Yolx|e ARE Ho EH3)
v AES HugeR 7] 9T HA FERe A
A& 5 9ldch o] AL 7] AN o T A
TEEE TR ok e 2 v)jic}

TH gsjle| Mg
FA|G3tl o g A AnE g2 Fig 7o o+

Table 3. Relation between the flow rate of substrate
and the yield of isomaltooligosaccharides and conver-
sion ratio for 30% maltose solution using packed-bed
reactor at 55°C

Flow rate (mL/min)  Yield (%) Conversion ratio (%)
0.5 12.1 20.8
1.0 14.2 228
15 6.6 12.6
2.0 24 44
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