Kor. J. Appl. Microbiol. Biotechnol.
Vol. 20, No. 3, 344-347 (1992)

Bacillus stearothermophilus2| Cyclomaltodextrin GlucanotransferaseS
0|23t LXIHMEZLE2FE L] Cyclodextrin AAH

g8rs - dez
AT

Cyclodextrin Production from Potato Starch with
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Abstract — Simultaneous liquefaction and cyclodextrin (CD) production were conducted on potato
starch using cyclomaltodextrin glucanotransferase (CGTase) from a mutant strain MNNG 8 of Bacil-
lus stearothermophilus No. 239. A high concentration (30%) of potato starch was converted to cyclo-
dextrins (CDs) with 29% yield in the conditions of pH 6.0, temperature 80C, 4.3 mM CaCl,, CGTase
addition of 3.0 dextrinizing activity unit (DAU) at 40T/g starch.
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Fig. 1. Basic flow sheet of cyclodextrin production.

Table 1. Effect of potato starch concentration on the cyclodextrin yield (%)*"
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Potato starch (g/D)

200

300

Reation time (hr)

a-CD B-CD v-CD Total CD a-CD B-CD v-CD Total CD
2 5.7 8.8 2.8 17.3 5.8 8.9 34 13.2
4 7.1 11.9 4.1 23.1 7.2 12.0 4.3 23.5
6 7.8 13.5 4.1 25.4 7.9 13.5 4.6 20.0
3 8.2 14.3 5.2 27.7 8.2 14.3 b1 27.6
10 8.4 14.5 5.2 28.1 8.4 15.0 a.1 28.5
12 8.4 15.0 24 28.8 8.6 15.1 0.5 29.2

“The yield

(%) was based on the ratio of CD produced to the original starch content. "The CD production was

by the basic flow sheet (Fig. 1) except for the starch content and the CD was measured by HPLC.
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Fig. 2. Schematic diagram of reaction chamber.
1: motor, 2: 1 N NaOH, 3: pH meter, 4: thermometer,
5. pH probe, 6: baffle, 7: enzyme inlet/product outlet.

el ks Ee] 10~124| 7kl A= o} 2f7ke} -8
717t slsdE Weldew HEHow F ke
T35 29%2] HE 7EE Bt ol B. macerans 9l
CGTasez #aAliolA CDE AAtdle A5 33
AR FEE 1% 4 10%2 WA E71A] 7o)
a2t CD F&°] 62% AE(AAsk] oz} &)
e apelzt &) olM 46% HEE sHAHoR 7t

28l AFE BAAG) I} oh2m 10% o]4de] A
g ol M= *}%ﬁ} Ao odqhAAdol ol
-8 AEAA S gledg ZleE A8 XY} Thermoa-

naerobacter®] CGTase® 25% Lintner #HE-& 90%
oA HEEAZ-E o 25%2] CD &8 ddvkes £
S27F slok(8). E Aol A FHAPA T 20%00 A
0%E. S71¢lx B3t CD 88 #4dHA
orw oAl o AIRET(200) o) Abel) A
Asl7} ] o4 CD Sfoll FHEA AFL Fx
v AoR FAHc g3 400g/] F=olA= CD

Eed o] Hs-&% 80C7HA
=gt Aolo] PEob FAT Zrbee] wahr]s)
A3 AdEA oo} 2 Il HE-s Aol

7ol FrEo Aot AhaEe] 2' s 71 AR

2} O -
3§}‘é1§5 ;&,Z

aazke} Jaabfo] fl&x el 4lgl gels) dAtbol
caéo%_d. ,ﬂﬁ_i ,tg_?i»g][;}{

g, 7E EEF qJ::(Flg el webi] 70~90T
7hx| 5C FHA SR Whetke] wE CD 44 Aes

A E Ax(Fig 3), 9He&% 70, 75, 80CoAlE=

Kor. . Appl. Microbiol, Biotechnol.

30 :
80¢C
/ 75C
N
70C
3
20F .
— — r 1 85C
S ‘ C
]
= +
X
- - 28 ———-——8 90C
-
S 10t /
” i | b i 1 i
) 2 4 6 8 10 12 14
Time (hr)
Fig. . Fftect of temperature on cyclodextrin yield.

All ine other conditions are the same as in Fig. 1.
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Fig. 4. Effect of CGTase concentration on cyclodextrin
vield.
All the other conditions are the same as in Fig. 1.
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Fig. 5. Effect of pH on cyclodextrin yield.
All the other conditions are the same as in Fig. 1.
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