Kor. J. Appl. Microbiol. Biotechnol.
Vol. 24, No. 3, 274-281 (1996)

Cyclodextrin Glucanotransferase?} CyclodextrinaseE
MAFSHE Bacillus & M2l 22l 3 4529 §4

AF - g

- AYH - YR - Yy

Solrietn 0/MEsT, |SoRYNSE HEEs}

=

Isolation of a Bacillus sp. Producing both Cyclodextrin Glucanotransferase and Cyclodextrinase and
Characterization of the Enzymes. Hyun-Ju Kwon, Soo-Wan Nam, Kwang-Hyun Kim, Young-Gyu Kwak'
and Byung-Woo Kim*. Department of Microbiology, Dongeui University, Pusan 614-714, Korea and 'Depart-
ment of Environmental Engineering. Dongeur Technical Junior College, Pusan 614-716, Korea — A bacterium
producing Cyclodextrin Glucanotransferase (CGTase) and Cyclodextrinase (CDase) was isolated from soil, and
named as Bacillus stearvothermophilus KJ16. The growth of the isolated strain occurred in two steps, and synthe-
ses of CGTase and CDase were dependent on the growth cycle of the cell. CGTase was constitutively synthesi-
zed during the 1st growing phase, while CDase was synthesized inducibly during the 2nd growing phase.
When the medium pH was controlled at 7.0, the maximun enzyme activities of CGTase and CDase were
increased by 12-fold (1300 mU/m/) and 2-fold (225 mU/ml), respectively, compared with the pH-uncontrolled
batch culture. The CGTase of the isolate converted soluble starch to CDs with the ratio of a-CD:B-CD:y-
CD=42:46:12 at 55C. The optimal pH and temperature of CGTase were 6.0 and 60T, respectively and the
optimal pH and temperature of CDase were 60 and 55C. The molecular weights of the purified CGTase
and CDase were estimated to be 65000 and 68,000 dalton, respectively. Among serveral substrates, y-CD

was most rapidly hydrolyzed by the purified CDase.
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Table 1. Physiological properties of the isolated strain KJ16

The isolated

Characteriatics strain KJ16
Cell size (um) 03~05X13~25
Spore position terminal
Spore shape ellipsoidal
Sporangium swellon +
Motilty +
Catalase +
Anaerobic growth +
Voges-proskauer test +
pH in V-P broth <6
Degradation of starch +

Degradation of casein
Liquefaction of gelatin —
Utilization of citrate —
Utilization of propionate —
Degradation of tyrosine —
Deamination of phenylalanin —
Nitrate reduced to nitrite +
Formation of indole —
Formation of dihydroxyacetone —
Growth on nutrient broth at pH 5.7 +
Acid from Glucose +
Arabinose +

Xylose +

Mannitol +

Gas from glucose —
Growth in NaCl 2% +
5%

10%

Growth at 10C

30C

50C

60C

65C
Growth with lysozyme present
Growth in the presence of 0.02%
Sodium azide

+ o+ o+
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Fig. 2. Time courses of the cell growth, pH change and extracellular production of CGTase and CDase by B. stearothermophilus

sp. KJ16 in 2L jar fermentor at 45°C, 200 rpm.
{A) pH uncontrolled cultivation in the basal medium

{B) pH uncontrolled cultivation in the basal medium supplemented with 1% amylopectin
(C) pH 7.0 controlled cultivation in the basal medium supplemented with 1% amylopectin
Symbols are: O, cell concentration; @, CGTase; a, CDase; [, pH
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Fig. 3. Effects of pH (A) and temperature (B) on activity
of the CGTase (@) and CDase ().

The buffers used are 0.05M acetate buffer (pH 4.0~5.5),
0.05M Na-phosphate buffer (pH 6.0~8.0), and 0.05M gly-
cine-NaOH buffer (pH 8.5~10.0).
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Fig. 4. SDS-polyacrylamide gel electroporesis of the purified
CGTase and CDase from B. stearothermophilus KJ16.,
Molecular weight markers: phosphorylase b (M.W. 97,400),
Bovine serum albumin (66,200), ovalbumin (45,000), car-
bonic anhydrase (31,000), and soybean trypsin inhibitor
(21,500).
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Fig. 5. HPLC analysis of the CD produced after 24 hr
incubation with the purified CGTase of B. stearothermophilus
KJ1e.
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trates with CDase from B. stearothermophilus KJ16.
Lanes: R; standard mixture of G,~G,, 1; o-CD, 2; B-CD,
3; v-CD, 4; soluble starch, 5; amylopectin, 6;: amylose, 7;
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