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Optimization Study on Cyclodextrin Glycosyltransferase Production by Bacillus alkalophilus

CAO Xin-zhi, JIN Zheng-yu
(College of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract : Conditions of cyclodextrin glycosyltransferase (CGTase) production by Bacillus alkalophilus12-7 were studied.
The optimal fermentation conditions for cyclodextrin glycosyltransferase production were determined by a single-factorial
experiment and orthogonal experiment. The results showed that the optimal conditions were as follows: amount of inoculum is
3%; incubation temperature 30°C; pH 10.5. The compositions of fermentation medium were maize powder 2%, yeast extract 1.
5% and corn steep liquor 5%. The load of 250ml-flask was 30ml and the shaking incubation took 3d at 270r/min and the enzyme
activity could reach to 5400 U/ml.In 10L-fermentor the enzyme activity could reach as high as 5820U/ml.
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ERIEKH) .
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121 MEEFE DRETRESRE.

122 FREFE  WHEERR 1%, BEE0.2%.
K:HPO: 0.1%. Mg:SO4 » 7H20 0.02%. Na:COs 1%.
HRE2%.

123 REEEREFE  R%ER 1%, BREO.
2%. K:HPO« 0.1%. Mg280s * 7TH:0 0.02%. Na.COs
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Table 1  Effect of the different carbon source on the
production of CGTase

BRI B8 /1(U/ml)
HEH 4160

HEH 4500

73 1/ 4650
FoKvER 5200

BV S s 5150
DREEN 5070
HEEIER 5350

H 1% §9AS R SR IR B9 3 47 A BRI AT 18 UK B A
B, GRAF . ATEMEERARENEE &R, H
R A BRI BT RS DA AR, Eh TR

REKEEREREG, MREE, RE, LBTE, -

BEA TR, FHRATEREE RN HKE.
212 FREBEXNEH CGTase HIE W

HME2 HEL, HHRENEAINWELEY, E
CGTase TEXSEFEABMBREFBMR L. £XK
REBEEWEE, EREPEFRL 4% R, Ko
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#2  TRREXEMT CeTase KT

Table2  Effect of the different nitrogen source on the
production of CGTase ;

LR RE(%) B85 J1(Uiml)

(NH«):80s 1.0 _ 170
NHNO: 1.0 130
NH(CI 10 150
KNO4 g 1.0 173
NaNOs _ 1.0 216
BEE 1.0 4890
RE 1.0 0
P S 4 6.0 5120
HEHF 1.0 4700
JBERR 520 1.0 4500

23 FEBEMNER CoTase T

Table 3  Effect of the different carbonate on the produc-
‘ " ftion of CGTase

S RIE(%) pHE - E§¥EJ1(U/ml)
NaOH - 103 3240

(NH4)2COs 1 9.1 3190
K:COs , 1 10.0 3600
NaHCO: 1 9.5 5048
NaCO» 1 10.4 5200
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Fig.1 Effect of pH on the production of CGTase
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"Fig.2  Effect of temperature on production of CGTase
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Fig.3  Effect of amount of inoculum on the production of
’ CGTase
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1201 v . #5 EXRBER ,
g 100 : Table 5 . Results of orthogonal experiments .
E zg \\ A B C  FEN00° X Umi)
£ Ll 1 15 - 05 4 430
E 0l 2 L5 1.0 5 531
. . , , 3 15 15 6 539
0 20 4 60 80 4 20 0.5 5 472
W B D) 5 2.0 1.0 6 507
B4 RHEI CCTase MK 6 2.0 1.5 4 524
Fig.4 Effect of load on the production of CGTase 7 25 0.5 6 452
, 8 25 0 4 . 463
120 . 9 25 15 5 C527
g loor _ Ki 1500 1354 14.17 g
R o / K. 1503 1501 . 1530
B 60t K: 1442 1590 1498
£ or ' L 50 451 4!
201 50 500 s10°
J0 150 200 250 300 3% B 481 530 49
$%3(t/min) R ' 020 079 038

B5 HEAEHT CATase KM

Fig.5  Effect of the rotate speed on the production of

CGTase
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Table 4  Factors and levels of orthogonal experiments

K A B C
ER ) BRE®  EKE®)

1 15 05 4

2 2.0 1.0 5

3 25 15 6

%6 EXRBHFEIN
Table 6  Results of analysis of variance -

FERKE AdE FAM HHEM FE  BEH
A 2 0.079 0.039 234

B 2 0847 0473  28.06 *
C 2 0.226 0113 670
BE 2 0.033 0.017

BT 8 1.285
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Fig.7 Time course of growth and CGTase production of
Bacillus alkalophilus12-7
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