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Studies on Preparation of B—Cyclodextrin Production Using Bacillus
stearothermophilus B—Cyclodextrin Glycosyltransferase and Reaction
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Abstract: Previously,a recombinant Brevibacillus sp. producing the Bacillus stearothermophilus
cyclodextrin glycosyltransferase was constructed. In this study, the strain was cultured in shake flask
for 48 h,it showed that the highest extracellular enzyme activity was 49 U/mL. The supernatant of
the medium was used as crude enzyme for the production of B-cyclodextrin. Then the reaction
conditions,such as initial pH,reaction temperature,starch concentration,CGTase dosage,
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pullulanase dosage and reaction time,on the yields of B-cyclodextrin was investigated. The

optimized conditions for the conversion as the following:the initial pH was 6.0,the reaction

temperature was 50 ‘C ,initial starch concentration was 150 g/l ,CGTase concentration was 13

U/mL,pullulanase concentration was 50 U/g starch. Under this conditions,the reaction was

continued for 18 h,thecyclodextrin yield is 81.4% and the proportion of B-cyclodextrin is 97.7%.

Keywords: cyclodextrin glycosyltransferase, B-cyclodextrin,enzyme synthesis,optimal conditions,

flasks fermentation
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Fig. 1  Fermentation process of the recombinant
Brevibacillus sp. in shake flask
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Effect of cassava starch concentration on

Table 1

cyclodextrin production

i) o ik ke CDs . fl/% CD Bk
5 90.2 74.1
10 10.2 89.8 ND 66.9
15 11.4 88.6 ND 62.2
20 12.8 87.2 ND 60.1
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Table 2 Effect of time on cyclodextrin production

CDs H1/%

7 Bt 7] /h &b f%{t
6 132 86.6 36.1
12 119 88.0 0.1 55.4
18 10.5 89.5 ND 64.4
24 10.7 89.3 ND 63.3
30 10.7 89.3 ND 63.6

L ND R K]
24 % pH 3t B-IRHAREF L R
S R T Y pH O] il e Ak S g AR A ) 5
i, B4 pH %%nm@ﬁfm@lﬂ Cr A A1 i g AR B DA
111 52 Wl i3 5 IS 0 1 B 45 6 2T 52 e e ¢ 1 B Ak
xﬁz%o HAHAER pH T T 53 A e R i S
th 25, (1 6 52 I 3o ik B e v 1
J T HRFEARTE pH X P RIDRS 3% (L 2 1 52 )

i F NaOH I £5 B2 4 35 WAL 5 Ve B W pH 23 %)
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A 54.6% , 77 W) SRR BEE pH (E /Y TH i, FRM
K0 S AR BT, O H BRI i o5 be 49
BT, RS . X pH g 6.0 B, PR
K S A% e g, iR B 68.1% , O H B-FF KRS 20 5
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I, B—PRMIRG 5 AL R AR AR e B K o X B R
Tok B g PR 05 25 FAT B B0 PR RS i 2 0l S 5 A%
il e — i b Pk B, oAl pH O 6.5, I I 7 pH
6.0~7.0 I, il AR B2 5 | LI 1 v 1 ik 25 e 2
RLAF T EAT B A AR RCR
*3 KA pH XM MBEEFH I
Table 3 Effect of pH on cyclodextrin production

4.0 38.9 54.6 43.0
4.5 20.4 77.7 1.9 44.0
5.0 154 83.2 1.4 44.6
5.5 15.1 84.9 ND 50.2
6.0 12.8 87.2 ND 68.1
6.5 7.6 924 ND 64.1
7.0 4.9 95.1 ND 62.5
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R N B-FRMIRG FIT o7 LA 2 3K B B e, 43 90 69.8%
F1 96.6%., TMi7E 60 CHE, MRS M55 L K& B-FRH]
KT 07 e R 61.5%F1 97.4% , X W] B2 i TR

FESZ R T SO ik R Y 4 T A5 TR AR RE . X
£ 60 CHMAREM AR 22 ATLVE I, FE& IR
L B MIRE TE = b BT S I EL B, PR
PR G 30T RE S PRk R v R B O e ket
B-AWIAGE I, 25 LA LR BEH 50 CRIE N
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Table 4 Effect of temperature on cyclodextrin production

oD ek
19.9 79.9 59.9
40 6.3 93.5 0.2 65.5
50 34 96.6 ND 69.8
60 2.6 97.4 ND 61.5
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&S0

B-CGTase f&—Fl H AT I AL B4 B fb FH K figk
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7K A B2 A 55 1A 05 12 Bl 2 o il o %) 345 hn gk — 25

B 5 ORI BRORDRS SCOREE A S AR Y T
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Table 5 Effect of a—CGTaseconcentration on cyclodextrin

production
B-CGTase I CDs HH/% CD Mk
fifi 42:/(Ulg) e—C _C —C /%
3 144 85.2 04 60.8
5 2.3 975 02 68.0
7 1.6 98.4 ND 702
9 1.5 982 0.3 71.3
11 1.1 98.7 02 71.7
13 13 98.7 ND 739
15 1.7 98.3 ND 66.2

TE:ND S AR AG T
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G 2 il AT LG 8 S by 1) S R AT S
TE G ) 2 4 GE # B A Fl - CGTase 3840, 25 %%
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JIh 52 TV B8 1 L 3% D A AT RO G o A e A Ak
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Table 6 Effect of pulullanase concentration on cyclode —

xtrin production

Jon et/ CD &1k
25 2.1 97.9 ND

76.3

2.3 97.7 ND 81.4

75 22 97.8 ND 79.2
100 1.9 98.1 ND 78.9
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A R/ P AT AR D A B R 48 hE A
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