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Abstract

To produce B-cyclodextrin(B-CD), a cyclodextrin glucanotransferase(CGTase) producing Aspergillus sp. CC-
2-1 was isolated from soil. The enzyme was purified and its enzymological characteristics were investigated.
It was found that production of CGTase reached to the maximum when the wheat bran medium containing
0.1% albumin, 2% (NH,),S,0;, 2% soluble starch and 0.2% KH,PO, was cultured for 5 days at 37°C. The
purity of CGTase was increased by 13.14 folds after DEAE-cellulose ion exchange chromatography and
Sephadex G-100, G-150 gel filtration and the specific activity was 172.14 unit/mg. Purified enzyme was
confirmed as a single band by the polyacrylamide gel electrophoresis. The molecular weight of CGTase was
estimated to be 27,800 by Sephadex G-100 gel filtration and SDS-polyacrylamide gel electrophoresis. The
optimum pH and temperature for the CGTase activity were 9.0 and 80°C, respectively. The enzyme was
stable in pH 8.0~11.0 at 60~80°C. The activity of purified enzyme was activated by K*, Cu®* and Zn*. The
activity of the CGTase was inhibited by the treatment with 2,4-dinitrophenol and iodine. The result suggests
that the purified enzyme has phenolic hydroxyl group of tyrosine, histidine imidazole group and terminal
amino group at active site. The reaction of this enzyme followed typical Michaelis-Menten kinetics with the
K, value of 18.182 g/IL with the V , of 188.68 umole/min. The activation energy for the CGTase was

calculated by Arrhenius equation was 1.548 kcal/mol.
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SDS-polyacrylamide gel electrophoresise] $i% ¥
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(M.W. : 18,400), lysozyme(M.W. : 14,300)2 AM8-3lw}.
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Fig. 1. Morphology of Asp_ergillus sp. CC-2-1.
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Table 1. Effect of various sources in culture medium on the cyclodextrin glucanotransferase activity of Aspergillus sp. CC-

2-1
Source Component Activity (unit/mL) Relative activity (%)
Control - 24,10+ 391 100.00
Urea 825+9.58 34.23
Organic nitrozen Peptone 18.50+4.13 76.76
0.1%) Albumin 39.85 £ 8.62* 165.35%
Glycine 37.75£5.11% 156.64*
NaNoO, 8.05£7.76 33.40
NH,CI 28.70+11.48 119.08
. (NH,),SO 26.85+25.18 111.41
Inorganic nitrozen (NH).S.,0, 54.15+9.04%* 224.60%*
(2.0%) KNO, 2000+ 10.13 82.99
(NH,),C,0, 23.20+3.29 96.27
Ca(NO,) 4030 +4.31%* 167.22%*
Soluble Starch 60.05+9.49%* 249,17%*
Galactose 51.08£7.37%* 211.96%*
Carbon Glucose 22.60+7.80 93.78
(2.0%) Glycerol 43.15+£8.85% 179.05*
Lactose 51.30 £ 7.14%* 212.86**
Maltose 595+526 66.18
NaH,PO, 69.15 £ 8.06%* 286.93%*
MnSO, 9.10£9.47 3776
Na,HPO, 51.10+£14.51* 212.03*
Inoreanic salt CaCl, 23.70+£10.56 9834
Organic s KH,PO, 72,15+ 8.25%* 299,38%*
0.2%) FeSO, 10.11£3.25 41.93
NaCl 1940+528 80.50
MgCl 23.15+10.03 96.06
CuSO, 35.25+1.82* 146.27*

Wheat bran medium was cultured at 37°C for 3 days and CGTase was reacted at 50°C for 30 min.

**+P<0.01, *P<0.05.
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Fig. 2. Effect of culture time on the cyclodextrin
glucanotransferase activity of Aspergillus sp. CC-2-1.
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Fig. 3. Sephadex G-100 gel filtration of cyclodextrin

glucanotransferase from Aspergillus sp. CC-2-1.
@ - @, Protein; O - O, Activity.
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Fig. 4. DEAE-cellulose column chromatography of
cyclodextrin glucanotransferase from Aspergillus sp. CC-
2-1.

® - @, Protein; O - O, Activity.
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buffer(pH 9.0)2 u]g] H¥HAAFE Sephadex G-100
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29mL/mbed EYIHP oM (Fig. 3), ELEYE et
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Fig. 5. Sephadex G-150 gel filtration of cyclodextrin
glucanotransferase from Aspergillus sp. CC-2-1.
@ - @, Protein; O - O, Activity.
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thermophilus CGTase?] ¥4} 67,000 B} 2Rg)e}. o]
g3t A2 & of E 7301 Aase Eahe
monomericAHH| 2 &= 7oz AdEgid,

|42 8Y

34 pH: £ #49] pHell 2J3 3} Uolir] ¢
3|4 pHE 2~112 Z23¥ 71d 1mLs} &2 01
mLE &3 F 80°ColAM 3087t uhgAl7l A4
XS &A% A3 Fig 8-A9 Zo] pH 9.0d1A HA

Fig. 6. Polyacrylamide electrophoresis of purified
cyclodextrin glucanotransferase from Aspergillus sp. CC-
2-1.
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Fig. 7. The calibration curve for the determination of
molecular weight of cyclodextrin glucanotransferase,

A: by SDS-polyacrylamide gel electrophoresis, B: by
Sephadex G-100 gel filtration.
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Table 2. Purification of cyclodextrin glucanotransferase from Aspergillus sp. CC-2-1

Ste Total activity Total protein Specific activity Yield Purification
P (units) (mg) (unit/mg) (%) (fold)
Crude enzyme solution 27,405 2092.0 13.10 100.00 1.00
(NH,),SO, 20,828 556.2 3745 76.00 2.86
Sephadex G-100 18,120 284.1 63.78 66.12 487
DEAE-cellulose 15,946 1145 139.27 58.19 10.63
Sephadex G-150 14,511 84.3 172.14 52.95 13.14
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Fig. 8. Characteristics of the cyclodextrin glucano-
transferase activity from Aspergillus sp. CC-2-1.

A: Effect of pH, B: Effect of temperature, C: pH stability, D:
Temperature stability.
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pH 7~112] H$lollM st 2o A FAK)
At

L= 2% 4% 9 4 AN B v
£50] of8kd AR A Fig. 8-Bst Zo] 80°CellA
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F F&ol oM HubHgoez F7AIN &3 K,
Cu™, Zn*ol|lAM Z7Zb 5921+£535%% 57.37+£3.73%*,
5491+£12.72** univmLE EAPAe] EA velget
& Z0N Aqomonas caviae®] CGTase} H} F@Y9)
Bacillus%¢) CGTase?} 22} Hg™, Pb*8}, Fe™, Zn"™,
Cuol|lA A87} dolel Bgk AFe o 3}o]
7} dsiet.

AeAle] g} g8k BT 9L v = 3
&3 A& F PCMB, EDTA, DNP, H,0,, iodine ¥
bromoacetic acid® 2mM S ° 2 A3l A &8
0.1 mLs} EA2H 0.1 mLE T3l 30°CellA 60%-72F
AN AR F AL EARAE g o do
Table 49} 2] iodines} DNPell 2J#iA A&7} w3
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Table 3. Effect of metal ion on the cyclodextrin glucanotransferase activity of Aspergilius sp. CC-2-1

Ion (2 mM) Metal Activity(unit/mL) Relative activity (%)
- Control 223211344 100.00
Ca++ CaCO, 48.56 + 19.50* 217.55%
Mn++ MnSO, - 5H,0 22.91+3.03 102.66
Ag+ AgNO, 31.49+7.18 141.09
Mg++ MgSO, - TH,0 41.76 £7.66* 187.10%*
Po++ Pb(CH,COO0), * 3H,0 45.50 1 2.24%* 203.86%*
Ba++ BaCl, * 2H,0 37.43+£6.07* 167.69*
Na+ Na, SO, 47.43 +6.89** 212.50%*
K+ K,SO, 59.21 1 5.35%%* 265.29%*
Fe+++ FeCl, - 6H,0 39.71£2.23* 177.93*
Hg++ HgCl, 40,25+ 3.97** 180.32%*
Zn++ ZnSO, - THO 5491+ 12.72%* 246.01%*
Fe++ FeSO, * TH,0 47.73 £10.15* 213.83%
Cu++ CuSO, * 5H,0 57.371£3.73** 257.05%*

Enzyme activity was represented as unit and relative value against the highest activity.

**¥P<0.01, *P<0.05.
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Table 4. Effect of various inhibitors on the cyclodextrin glucanotransferase activity of Aspergillus sp. CC-2-1

Inhibitor(2 mM) Activity (unit/mL) Relative activity (%)
Control 23.69+7.03 100.00
2,4-Dinitrophenol 1434 £5,32* 60.53*
JTodine 11.84£2.18* 50.00**
H,0, 257161535 108.77
Bromoacetic acid 46.54 1 4.64** 196.49*+*
Ethylenediaminetetraacetate 2633£7.12 111.15
p-chloromercuribenzoic acid 39.27 £8.39*+ 165.79**
Enzyme activity was represented as unit and relative value against the highest activity.
**P<0.01, *P<0.05.
20t Ea = 1.548 kcal/mol

Velocity (X 10° min/ x mol)

/S (x10° L/g)

Fig. 9. Lineweaver-Burk plot for the hydrolysis of soluble
starch by the purified cyclodextrin glucanotransferase
from Aspergillus sp. CC-2-1.
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