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CGTase 1
CGTase
1 CLS403
Table 1  Effect of different carbon and nitrogen sources on the activity of cyclomaltodextrin
glucanotransferase produced by the strain CLS403 in liquid cultures
Carbon source CGTase activity + SD/ U/mL Nitrogen source CGTase activity + SD/ U/mL
Soluble starch 1.32+0.04a Ammonium nitrate 1.55+0.03a
Potato starch 1.17+£0.03b Corn meal 1.34+0.01b
Corn starch 0.94+0.02¢ Peptone 1.28 +0.03bc
Sweet potato starch 0.66 +0.01d Soya bean cake 1.25+0.05¢
Dextrin 0.17+0.02e Fish meal 1.12+0.01d
Glucose - - Ammonium sulfate 1.09 +0.02d
Sucrose - - Casein 0.89+0.02e
Lactose - - Urea - -
Mannitol -
Citrate kalium - -
F-test F,3=4787.8 P<0.01 F-test Fs1,=187.5 P<0.01
Means with different lowercase letters in column differed significantly Tukey’ s HSD P <0.05 .
2.5 pH
0. 1mol/L CGTase 24h
pH 4.0~9.0 96h 1.76U/mL 24h
96h pH5.5~7.5 120h pH
CIS403 pH 6.5 6.6+0.3
2.7 CLS403  CGTase
pH 20 ~ 50°C NH, ,SO,
35 ~40%C 5.72U/mg
35°C 0.93U/mg 6.2
2.6
pH 2.7.1 pH
40ml. 100 /ml. 50mmol/LL CGTase
Il CLS403 2-A pH 4.0 ~7.0 Na,HPO,-
1 48h .
7.5 ~9.0 Tris-HCl 9.5 ~11.0
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Fig.1 Trends in the biomass of the strain CLS403 and CGTase activity

during incubation
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Fig. 2 Characteristics of the strain CLS403 CGTase
A Instant and 1h activity at varying pH B Instant and lh activity at varying temperature C Effect of varying Ca>* concentrations on the activity .
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Fig. 3 HPLC chromatography of the products from the reaction of the
29.8% strain CLS403 CGTase
2 CLS403

Table 2 The production of cyclodextrin CD  from different types of starch utilized by the strain CLS403

Starch solution

a-CD

B-CD

Ratio of a-CD

CD yield/%

© MERZRMEMMRITATIEREHIEE http://journals, im. ac. cn

5% WIV Peak area  Concentration/ mg/ml.  Peak area  Concentration/ mg/mL  °ver B-CD
Soluble starch 1434314 10.32 437662 4.18 2.47 29.0
Corn starch 1191092 8.57 434521 4.15 2.10 27.4
Potato starch 1405128 10.11 512002 4.79 2.11 29.8
Sweet potato starch 1049329 7.55 347392 3.25 2.32 26.0
3 o
on CGTase
CGTase CGTase a- -
V- CGTase 3
B- CLS403 CGTase
CGTase a- Y-
-
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Breeding optimized fermentation and enzymatic properties of a Bacillus licheniformis
mutant producing cyclomaltodextrin glucanotransferase

CHEN Long-ran'  YUAN Kang-pei'~ FENG Ming-guang' WANG Ya-fen’
U Institute of Microbiology ~ College of Life Sciences  Zhejiang University ~Hangzhou 310029  China
2 School of Food Science and Bio-engineering ~ Zhejiang Gongshang University —Hangzhou 310035  China

Abstract A bacterial strain 403 selected from various soil was found to produce cyclomaltodextrin glucanotransferase
CGTase with an activity of 0.95 U/mL after 96h submerged incubation. A mutant Bacillus licheniformis C1.S403
obtained by means of ultraviolet radiation and diethyl sulfate enhanced CGTase production by 43% 1.36U/mL . The
optimized conditions for CGTase production of mutant were soluble starch as carbon source ammonium nitrate as nitrogen
source 359 and pH6.5 for incubation. Under these conditions the production of CGTase by the mutant in submerged
peaked at the period of 96h incubation two days later than bacterial biomass peak. The resultant CGTase reacted best at
55°C and pH 6.0 and had activities >90% after 1h maintenance at 50°C. with pH 6.0 ~ 7.5. Addition of Ca’* in the
reaction largely enhanced stability of the CGTase activity at 55°C. Based on HPLC analysis the products of starch
hydrolized by the CGTase of B. licheniformis CLS403 included much more o-cyclodextrin than -cyclodextrin but no v-
cyclodextrin. The total yield of cyclodextrin from starch reached 29.8% with the ratio of the two cyclodextrins 2.47:1.

Key words Bacillus licheniformis Breeding Cyclomaltodextrin glucanotransferase Enzymatic properties
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