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I S HFETE (Bacillus macerans) D20 BHKE EHIEREPPFAERHM B O HERB
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Wo1ml, SHEH 4. 37°C FEHEEREFARE
4 HL,EOREER, W3 EERRERTER,
Rt IREs. S iIE{LEJ179 160,000 U/g,

AR Fldl AiEICEBR,HH 100,
NS ik 1smi fEE KT, RERAEABRERE
0.5L, 37% {1, B 10L/min, {FFE tkg/cm?,
300r /min Hig, AR oH T AP, KEETCEE,
B, MAZE Ry 3—4s/100m], 7°CHg
£ 10 R bt . s . 2B AT

KRy o BRI (LiT 10 80,000U/R,

(Z) BEAME

f# Horikoshi % By Fuwa P ITi%E,
T PHES .5, 0,2mol[L AOREEE -EERR PR NP
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LoEl: MERNEAARETNEZERTHT
=, SEERANREE, BRETAZRM
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TRENLERNRERR,
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KOS I I G B3 /I K5 95O 15 CD; Vilkinon
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= 5-F1r-CD 4 a-CD, §-CD U] FPEBRRUN, &
Mo (2)BEERMERDTH: B Waers AFHEE
AR Mo SMTSMEX, BATiE:  carbohydrae
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BB REAT ARG, R AR To
(£ Do
WEREASWMRE, MERE, DEXKRE

Ek OB E BB R R

REAEE, A 3% WRERBE  Baf, 10—30g/L HES0R ),

#%1 FERFUHATMHTHELTHNOER

Table ! Effect of various carbon source on cyclodextrin glucosyl-transferase production

pgE Carbon source

Eii% /) Enzyme activity
(U/mh)

E None

KE#r Rice powder

E:H#% Corn powder

E ik Corn starch

HEE) Sweet potate powder

1,080
3,460
3,330
3,650
3,410

]

Bt L# % Fresh potato

%2 ZWRFHERMAYRERBNNESD
Table ? Effect of the concentration of carbon source on cyclodextrin
giucosyl-transferase production

FHEEEE Conc. of corn starch
(g/L)

KirE 4] Enzyme activity
U/mt)

0
10
20
33
4%

1,340
3,360
3,090
3,450
2,330

¥3 FRARRHFFHANNEREHNER
Tabie 3 Effect of various nitregén source on cyclodextrin
g ucosyl-trasferate production

#H Nicrogen source

BEiE ] Fnzyme activity
(U/mL)

8 Kind HE Amount{g/L)
I Noune ) 1,350
Wkt Ammonium sulfate 10 3,030
B Ok Pepione 10 1,760
R¥E Urea 5 ¢
HH Soya bean cake 10 0

2. AERE N FARE RS B ALE
HEFEITRE, ERILE 3 BHEBEE
REBHER., BERL 2.5—50g/L 4T
(F 4o

LEBERYE: MAAEHEBER
YRETREE. SRIK S, ERARE

WER.

i, FRINESE. AR E, ZFREE
Y 30g/L (% 6), RZE S ® kYol
¥ 6.0, EHERHET GRS EIREE
% B AR P A Y oH,

4. TR % 7 AMAETI R B
BB SN TREBRS 5N ol
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Table 4 Effect of the concentration of nitrogen source on cyclodextrin

glucosyl-transferase production

{(NH,),S50, Bi&J1 Enzyme activity
(z/LD (U/ml)
0 0
2.5 2,470
5.0 2,480
7.5 1,830
10.5 1,320

¥5 FEEMWEHCTHNENELENNES

Table 5 Effect of various nutrients on cyclodextrin glucosyl-trasferase production

BH#E Nutrieats & i5 7] Enzyme activity

# % Kind fiR Amount(g/L) CU/ml)
E None 0 0
2% Wheat bran 30 2,920

+EEER Yeast ext +5

I Wheat bran 30 2,880
BEEE Yeast ext 5 79
H#E Rice bran 30 1,570
ZF Malt 30 360
EXFK Corn steep liquor 30 130

X6 EHRARMTINRENERTHNOES

Table 6

Effect of the amount of wheat bran on c¢cyclodextrin

glucosyl-teansferase production

3 Wheat bran #% pH &) Enzyme activity

(g/L) Final pH (U/ml)

0 7.5 0

5 7.0 1,220

10 5.0 2,410

20 6.0—6.5 3,250

30 6.0 4,360

40 6.0 3,390

50 5.0 2,815

RESE. EARREERMEETRE
W% pH, W REH B T ERRYIM ™, BAYRFIER
3B RST 8 oH, U E W B
M RHERRE FART <8, &RE™
E¥W, B, EH ZBEN pH 1 6.0 &£
FR&UBEEAEZ —

5. HhlE: &8 woR, HEEMRIRT
MEREDOEERAMA KT, & so

(EMBRECH LB REH>~8, &
TR BiF o

6. PR E: WREEh, BRENN
2 B SO 40 O PR IR R SR O 34 B A R R
B, H1 BR, XA MEEAER
J& 30—42 /N Z [T 8 RS, LUS TR
BHRERHED , LA L BENESR
¥im, 84 hmHEBKE. RREMMRE,
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Table 7 Effect of inorgannic substances un cycludextrin glucosyl-iransferase producden

Fa

FEPLE Inorganic substances

T #% pH Tk ) Enveme acrivity
f5% Kind R Amount(g/L) Final pH o =D

F Nen- 0 5.0 170

CaCoO. 5 6.0 2,980

CaCQ, 19 6.5 3 060

CaCO, + Mg50, - 7H,0 5+12 6.3 3,400

CaCQ,; + K,HPO, 543 5.0 2100

AMgCO, - Mg{OH), 3 3.0 322

8 lron filings 20 ERtt

®E GROHCEHBRTRERERSES

Table 8 Effect of otl on cyclodexrin glucosyl-transferase production

# R Ol #3757} Enzyme activity

I

F¢ % Kind g Amount (g/L) "

%5 None 0 3,240

T Soyabean oil 1.5 3,460

HiE Tween 8 1.0 3,110

T2k 4 Peanut oil 1.5 2,500

T4 Rape seed oil 1.5 7,820
% (g/L): FEKiesy 30, welek: 2.5—
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Fig. 1 The cource of cyclodextrin glucosyl-
transferase production in fermentation
O---0KiEH Enzyme activty; ~—- JF

itj3 Concumption of dissolved oxygen
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Fig. 2 Effect of pH on enzyme activity
ErhgE: pHI.0—8.0 FFIREE- FFIREW

pH9.0—13.0 4 &&-NaOH-NaCl

Buffer: pH 3,0--8.0 Citric acid-Na citrate

pH 9.0—13.0 glycine-NaOH-NaCl
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N =2} ®
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T T T

piibot Sowil
Relative activity( 22}

o)
(=
T

‘ ....1.1.3
5 7pH9 1

3 NHINMEES SR pHMRER:
Fig. 3 The stability of enzyme under
ditfrent pH value

50°C RLFIN# 30 535 . B2 RAE, 50°C
LFHiakiE, 60°C s KiE,

. & BETHEN: SEEE TR
Btk (Ca™ 2§ CI7 &) ACEE MK, B
0.1m1 fNE#H LI E R & JT RIS BL & R
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Fig. 4 Effect of temperature on
enzyme activity
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Fig. 5 The thermostability of enzyme
h, kB RPN E AR, MEEh(E
9. MRLHESRETFRA F R
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4. B ARER FERE: FREg:
ToEs EH 0.21g, & 10ml 7K fp 35 4 4
i, INEEH 0.01ml, 50°C &b K7 18 /]
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Tabie ¢ Effect of meiailic ions on enpzyme activity

_ . # B Conc. @& 7 Enzvme activity
E T T ) (539 >-5 ) ¥
& @EE T Metal ion (mal/L) (U/ml}
Catr 2052 102 1,590
Mnit 1%107° 1,540
Mg+ 5w 107 1,680
Fe’r Fxio—? 970
Fe’* 5% 1072 620
F Nune g 1,630
1
F1Y SEERHCITHBENHE
Table 10 The production o1 CD from various starch
- 2] el < '
FETATRE :
Content of starch in Starch conc. in Total CD vield
X:ind of siarch raw mauterial reaction solution
(gflnpg) (g/100ml) (%)
I FE) Potare starch 81.23 1.71 40.75
HEER Sweet poiata slarchi 86,30 1.81 42.57
E ik Corn starch ‘ 31.33 £.71 41.07
5y Rice powder ' 75.75 1.59 36.38

RArER AN E, Htbh=RgiaEs
e

SRMNABR SR FEER3
100ml 9B 10ml, #i{k, MAEAREES
ZHEER 0.01ml, 50°C R 18 /ANE, @

D R, ERENEAHT. SHEHE
5500 RALLE, RERME.PRET
7o

L L&A, BEM&SERT
A pHSS 4, EE ST, EHTHE
RRER . EXRERS. HEEY, AR
{£300U/g DI b, RN M AE I To

(Z) BREFHIH

LoEhE: EARRIEA A AE T B AR,
F65% LARRRBREIT, 0.2% ARG
BREC. JHBEES «-CD, #E -CD
Mg & 7-CD BESWE A, Ea4
ERHBETINAAE LA -CD-BES
R RHeFRR R r-CD-E &
W e MW ZH MR A LR

Fig.

KA Retention time (min)
BE6 EPEMEEEEREYTY
FE AR R
6 HPLC chromatography of the products

by the reaction of cy<iodextrin glucosyi-transferase

G\ Gy Gop SHEUNTHTTNE glucose, LY
maltase, 32 =28 maltotriose
a-, f~, -1 a-€D, g-CD, r-CD
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®1l o f-0Y-CD il
Tabie 12 Ratie of @-5 - and ¥-CD in the product of enzyme reaction
f£ = &4 ¥ AE#HERYT AT
Chemical analysis HPLC analysis
(%) (%)
= Cbh 100 .00 100,00
e-CD 59,76 GL,08
8-CDh 31.40 32.02
r-CD 8.40 6.30
S Pz Iy 393, 1974.
. HEE AT ,
>4 ° [ 4] Kabayashi, S. et al.: Carbokydr. Res, 61: 225—
2528 3g/100ml ek i i 4k 238, 1978,
?‘&’ ngl, jmﬁ& 600U/g, 50°C %%’_Ltﬁﬁz 24 [5] Stavn, A. et al.: Carbohydr. Res, T5: 243—
e s 250, 1979.
/N, 160°C Kﬁﬁﬁ‘ﬁi,iﬁﬁﬁﬁ?‘%%% [ 61 Horikoshi, K. et al.: Agr. Biol, Chem., 40: 735,
18R, BmERHAEITEEILE 6, 1976.
[7] French, D. et al.: Die Swarke, 15: 280, 1963.
. [8] Helbert, J. et al.:  Aral, Chem, 28: 1098,
& £ X B 1956,
. . [91 ApeER—%: ZElE,21 131137, 1974,
(1T s ﬁ?@,‘ﬁﬁ#ﬁﬁ%’:ﬁﬁ, 11(4--5); [10] Vikman, M.: Ist Int. Symp. Cyclodextrin, Bu-
105—=1113, 1950; 12(2): 29—38, 1951, ) dapast (ed. Szejli. 1), D, Reidel Pub. Co. Dor.
[2] BAHEs: BUEmFH,24(1): 8085, 1934 drecht, Holland, p. 68--74, 1982.
23(1). 7—12, 1985, {111 Kato, T. et al,: Anal. Chem, 56: 1738—1745,
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STUDIES ON THE CONDITIONS OF CYCLODEXTRIN
GLUCOSYL-TRANSFERASE PRODUCTION AND
ENZYME PROPERTIES OF BACILLUS
MACERANS D20

Dan Jialin

Xu Chunxi

Ren Yonge

(Tnsuituze of Microbiology, Acudemia Sinica, Betpeng)

The studies on the conditions of enzyme
production and the properties of enzymatic
reaction, We have proved that the strain Ba-
<tllus macerans D20 can produce much cy-
glucosyl-transferase suitable

clodextrin in

medium, and it is a usefull culture in the in-

dustrial production of cyclodextrins.
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