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Enzymatic Production of Cyclodextrin Homologues
Using Membrane Bioreactors
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1. 4 &

Cyclodextrin(CD) &% *|(homologue)= a-, 8-, 7-CDE® TR o
Z}7t& g -D-glucopyranose 9914 6, 7 2 8747 v YA AR FzxE A
cyclic maltooligosaccaride®] YFL2 9JF & 2FAdoln, WHE A4AlQl
(cavity) 2 & zt1 ot wetx 24 CDe &5 9 ﬂ7]7} get g av)e
74 EZET 44938 I E(inclusion compound) & A sE EAo
oH1].

CD &A= AR 28 &4 cyclodextrin glycosyltransferase (CGTase)
ofs) A oZRE AiEH=H, HEE&d YoM CD 554 =7 o=
[k o] o2 ZolxH AAE Ao tE FPdFoze] K i A
o] Zraste o] FHA AYAbe] ofel-go} JH2]

ATE dead-end 2 cross-flowd T AEWS7]E A&l CGTase
13t A& CDEZFHELY EatgA] AAE HIAE AdAAA AP S
A1, FA 2221 Hste] 2 QAES CD 5549 a3 4
T8 7tsAdE PESIH
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2.4 9

7H8d HESZFE CGTased 93 CD FFA9 Aol ALg 9
dead-end B EE-2 £3o] 250 mL7} ¥ =2 perspex® A sty on, BE
of Axl® e & WAL 2376 cm’elth CD %9 A& Aalo] A}
£5 cross-flow ZEEE v Millipore Co.o] A|E(Minitan-S)o.2 A x}%
2o §& WAL 30 cm’)Yth Dead-end 2 cross-flow® = A 2ug )=
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A4ge olgd B} B FiE PinI 12 WEE2 AFH
o2 450 wgx WM 949 Fe 4 200 mL2 YA A
AR 5 Q=S A},

3.47%4 49 13

¥ Amano Pharmaceutical Co.9lA FY3l A& ¥ CGTases 1.03 mg
B-CD/mL - min®] ¥AEE zZte A2E FAFHULH, EJEAF 2,000,
10000 2 30,000 99 3FF g digt CGTasest B-CDe wiAz=E
2% A7 2R 10000 €= polysulfone A2 9o] dead-end3
2 cross-flowd o AEWS7A CD FFH Aido AHEE HHeo e
o2 MA=HUL

329t 7)dlA CD &4 ik A¥9E 2441 3% A3 Fig. 19 ek
A npsl o) CD FFAM e wg MAl F & 3N WA T AitFo] F7He e
U 32 olFojl wkgAZte] AHgel wel 73] AU ol AAdE CD
Eo] 49 CGTased A& AHAAE HMA7IAY, £ A4HE CDE
o] ZAid o R o #HUdZoz MEEHT] gFo|tH34]. wehA
CGTaseol 2§ CD &9 AMA AHAEE F4A717] Adixe CD 5=
AEg vggAozRE A FA st &3] WjEAI7le Rl Fad
£ < F Uth

Dead-end® = AEug7iojAel 27 Wsd mE -CD A4 48L& +
g5 A o a9l F A-CD ANFL 71FAsTet 23Y¢YHo] FIEFE
z7tatg e, NAFE 5 % olddME ZIFAFEe] IFTE A Furh
Dead-end® Tt A Eurg7loMe CD TFA A4 49S 24T ¢ 8%
A7 Fig. 2914 B £ dXo] vkg MA F o 3AI1te] AAg FRE dAg
ZHe Uehiio] AAE AHAL = CD F5A9 Ue dgdoeze A8
B3 4 Ao, 2393 2 amolA CD =4 F AMFL 37 kg/m” -
dayolii, oldl a-, B- ,7y-CDY A2kdl&= 5:65: 12 B-CD AitEo] 7t
&gk

Cross-flowd 2 AEWtg7loA 2z wFd W A-CD AAMLEE +
P A o 9w F S-CD AiFLE V1A ¥x, 23YY, £8FF
o] 27142 Fraged, 71AFE 10 % ol¥dAE 7dsxe IS
2] 9ttt Cross-flowd o AEWE7AM CD B3 AAEHS 24432
8% A7 Fig. 391 Jebd nie} 2o] dead-endd = A EWE 7| wh@rt
22 AAE HHFL £ CD TFEAQ v #ddoe=zo HEs wHdd
s gyow 2A¢Y 2 atm, £ F 600 mL/min®] Zz1A CD FZF4 2
& AT F 67 kg/m” - dayol Ut
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4.4 g

Dead-end® % cross-flowd 9 AEWE7|oA CD FFAe A44 A
A BEE Al e FHEEES Ale] @y AME AN == CD F
Ao 8 AfgFGozo BIE WAE + o HAE9 CD 5FA29 A
35S =Y F AAG N2 EE 10 %M =AY 2 atm, £33 600
mL/min®] ZA°c2 MY cross-flowd o AERLIE 7|d5E 10 %, %
ZetE 2 atme 2 A ¥ dead-endd 9 WHSF Ao wIE] °F 18 ~ 28} CD
A AE Aago] FAEHA
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Fig. 1. Vanation of CD homologues concentration
with change of reaction time in batch reactor.
(pH 6, 60°C, 10 % SS, 0.3 mL CGTase/g SS)
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Fig. 3. Concentration of CD homologues in permeate
for cross-flow type membrane bioreactor. (AP =
2 atm, 10% SS, circulation rate = 600 mL/min)
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Fig. 2. Concentration of CD homologues in permeate

for dead-end type membrane bioreactor. (AP =
2 atm, 10% SS)
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Fig. 4. Varoation of production amount of total CD
with change of reaction time.



