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FERSHHEB S ERNOHR
I {635 B Fr g
nE XAE  RRE

(RE S8 MR T, L 5E)

R T R 28R | 3 e S SAFE]  derobacter acrogencs RIT B & 558 (Pullulanase EC
3.2.1.41) [BARIENT, Het, Cu™, AP*, F* SR T HIESE AL & /£ A,
Ca'¥, Ma™ HWEEM, 1 x107°M i) S-FIRWIHSE S B BNTE S, RESBMHIF, Em
B K g 0.55 % 107°M 8M [RFE, LLOMPIELERTL, 0.59% @y SDS BEORDTY NS TEIE
FHVZER T TR B Bt AT 5} 107*M fy Ca™ I, WIS BRI, REREREN
F YR T N-BRACER BE W Ak (18T NBS) 72 1 X 107 M @9IKIE FERIS IS s, e
I X107 M BIREET , FURET 9% K975 71, MeM7E B NBS L0538 o n AR 2 BE 0% » 5 1%
NERBHRPER, RUE G ERAZN TEBRS BB NE+s RS0,

FPEERFRENEBL BiES T —i
KBRS AN o1, 6-5ETEE,
BARTHMAWRIERH (Tsoamylase EC
3.2.1.9) BEAERTHEE, KBNS
ZfE (Pullulan) G F=4E, FIXWIRY
TEERYRAIRNE R, AT EERE
SFIATIR B TS RO B,

pet A ik

(—) %M

B gLt & SR RE DL ER R B SR 4 B
ENERE 43,000 Bfy, EFEBRATSSTE
Acrobacter aerogenes IRBISCIRERHEIY, HE
£, oy B, TSI H R REA R
ahY, N-IRUBRFINE I i (Wi NBS) Xdbsi{kT
I =5 WSCCD!Y?, NEM, DTNB, NAI ¥4 E-
Merck [T/, PCMB 2 Light [Tj=fL, # 4
3F, SDS 4 Flvka F=g, [ NBS ZE{E FETAAK
EHEM R KRB ARt — 5 8,

(=) BEAMEFE

Lt sEmek: FETHRe.

2. B R RBHRRN 2% B SHE

B 0.5 %, 0.5M pH 5.8 BEERSB M 0.1 2K
Ft, ZREK 0.3 B, 7E 50°C KB h TR 5 4140,
RIGMA 0.1 EFARERK, MANKELB—GS
HIFE 10—20 7, IZBDICRE, REL 10 4340, 70 8
KIGBED 10 538hE2 1 KR, Somogyi-Nelson
BRI, eSS RK—NES T
EEEEIRE I — IS R,

% R Aot
(=) TE&MEF LM & 75
ot 2
B Bi th 7 SERE R BRE RO 15 Fo 8
B AR S EE T RSB ISR

AT 1979 8 A 18 Qe 3,
LHEERR R ER, EEHFN R K&
. MEFHRAMNRMENALHEAT &
PRI e A, Bt — B,

1)y B35 T k.

WSCCD; Water soluble N-Cyclohexyl-N'-[8-
(N-methylmorphalinio}-ethy]-carbodiimide-p-tolue
ne sulfonate; NEM: N-Ethylmaleimide, DI'NB;
2, Z’-Dinitro-5, 5'-dithie-dibenzoic acid; Nal- N-
Acetylimidazole; PCMB: p-Chloremercuribenzoic
acid; SDS: Sedium dodecyl suifate,
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ENEVE&ES FHeBESTIEIREH
1 X 1073M ), £ 30°C 'E 30 435, BIAN
mE&EBEFREBESHOEKR XX M,
PERIAAE T, BRATE LA,

:1 &METFREMBESNANT HOKE

emy | EEN Y o gu | WHED
5t 1A 100 PbAc, 31
MgCl, 104 FeCl, 11
cacl, 104 Alcl, 7
CoCl, 100 cuct, 5
BaCl, 98 HgCl, 0
Na(ll 92 RIYTA-2Na 26
crel, 85 A~ £5 M Ok 78
MnCl, 72 WM R3E 79

& AR S Me™, Ca™ B, ™
HHIZ H, o™t AP, Fe'* SSayHIHl,
EDTA iR E & 8-RawEmk, Bl
G RS DA A HBENG, R
HEpBRNEE—ENEEET,

(=) AERED Ca* WEEHNHE
oI

BfgHE 0.5 F, 0.1M pH5.8 RUELRS
LR 0.1 A, A [E] P [E 1Y CaCl, 5K 0.1
BT, 7E30°CIHE 305, CTERK
WA AT BIE 1 X 1077, 1 X 1073,
1 X107, 1 X 107°M %, REES0CH
KB INA 1 % BEBKIERIEE 2.5 25,
R —/hie BLARIN Ca?* By ik X4 R,
FRBL N 2 B ReE . BRILE L,

W Ca? IREE/NT 1 X 1073M B, % ER
EHHEIABORIGEE R, CPRRES
1 X 107°M I, §EH3RE 22%, B8 ca?t
W TE IR MM R.IEEEEIT 1 X 107°M
I, X REYE 70 A R Ry I RI1E Ao

(=) BAK{eHFEFTHNEWM

R AR BB ERR YA 48, A
ARBAK SRR (ERMETIRE
KRBWER), 7E 30°C B 30 8, L

BHEPE, PASFELRSHEROMAE I 69
/o ~0
100 & ° \
¥
= AN
g L o\o___o_
Bl
U- L] - 1 t [l
5 4 3 2 1

Ca? el (—logh)

A1 RERER Catt X EiE ey R
AInsg K LS LR R, ARBemn
BN ERE, SR ILE 2,

n2 pkiLtEMHNTHOER

mAian | SARE st
M - 100
e E-- N 1% 10~ 93
B 1 10-" 38
a-ERiR B 1% 10-? 46
B-THR M 1107 0
r-TRiR R 1% 10~ 32

B-IOR M E LR A T 2k
&7, e B r- MRS IIKIRE) 50% &Y
Whe BAMKEEE-o-NRAWGET
BRRY 3 SRS, BTSSR
HMEIER, Kitagawa FAMEREE N
SHEEEAAERENE (Pseudomonas
Isoamylase EC 3.2.1.9) #Y 2SI,
EX B L AN TRA, EFHKRE
K 1X107°M I, FIAR 5 124 88 % s £ [] -
BXERBRE T - RS R AR
AR B R IHE . MARERK
&3 X T A EE TR J1RANERY 22 Bl & WA
W AERERE K AR SCRERE 00 ST A e 1,6
g, ARMINERARBERERA
Ao

ARAAHRENTBSHEER
(8 =0.25%, S, = 0.1% ) HIEH, EARE
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70 7 -

21 3%

WL - EEAE N (M %170 ok B
{I] = 0.5~2.5 X 107°M) Bl &5 FH 5
B s Re s . L 10 sy e = TR D
FIIE ST BRAL AR BN IEEE (v), % Dixon™
Bl v & (1] fEE (B 2), ME ]
VIEH, ¢ MREBN-ASFEERES
PENG AL FE A R ANIRISR], R W B K 24
0.55 X 1075M,

} 7
.

s

1/V( %1072)
=

L

W
o
A

Ti0=0s 0 05 TI6 L5 20 25 34
S R (2107 M)

A2 A-SRRMIGE () SEEE ()
#IRFR (L/V 31 RED
TEBKE 5, = 0,25%, S, = 0.10%

(W) &BREER TN 8 ¥ o
RAZ Ca'* R 1P4E M

R R #AR%E, EREARRENE
EFRAEEA (FH 0.1M pH 5.8 RO EE b
FERSHD BT B, UAR A Y A B AR IR 75
1% 100 % , e B IEM ERIRTE To
Mg B, AR e E A
SEm, DR A (] ok BE O 2R BRI A 887K
mAERE 10 2 HERERAYEE. BRI
e 3—3,

SM BIIRFR, 1.0M HNIRELALAT 0.5 %
9 SDs, (EEg 5 5T 2Tk, N R IBAK BT
MREEHERE. T NEARBENRE.R
Rt ZRBAE S X 107°M Ca’™ B, X g 1Y
AR PR Mo

M=mEOREERNE LR

M EH(%)
)

-

o/[

AN
\5\
0 '.I’ ; ; ‘;;- :'o
RO
M3 BENREHNER

©— o I REFFE 30°C RE 1| I

©— O {RE G EEAKE 10 hH

o — @ FEHF MBI 5 X 107 M Ca™* 7

fETF, 30°C {RiR 1 At

100

% H(%)
A

f&i )
0 05 1.0 LS 20 25
H (M

&4 SRV Dr B
(AR 3]

100

HIHE I %)

s 10
SDS JE( )

B 5 SDS WPRgiE s B

o ——- @ T R FE 30°C R 1 /B, H
Dowsex 1 ligER 2 SDS (& E#RIE 35

B[LIEH: SDSHIEMBRPH,0.1% KA
R SDS 5|k 50 % & AR, Ca™* WEBRYIR
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BEHE: FRASFENESEBNIE I 71

23 FOFRMERGEAHNEBENNER

w5 9 ﬁﬁfﬁ’ﬁ *ﬁi‘“;gﬂ a ﬁ%‘%ﬁ *ﬁg‘%ﬁ
k3 1528 - 100 NAI 1% 10-? 84
PCMB 110~ 94 WSCCD I%10-4 93
W 7. A 1% 103 100 NBS 1% 10~
NEM 1%10-2 98 NBS L% 10
DIIUNR 1% 10-3 63 NBS 110 9
PR AIED ;1 Dowex 1 BEEEHRR
WERRRZ: SDS [, (R NEBHB R K., Jool
Lenard'® H Dowex 2 X 10 PBSME & /o,..-—-°—"—‘°
AW a4k 99% 1y SDS, & A Jh a3 °.°
8095 %, HERHBIEREEMER 8 /
% RS IR IR SDS I, &E Bal /o
B N 70%, BiifFhE Bk i i 2
%o
(R) EaMssimnEEE h 6
L A0 0 T
BB Ak R S s M TR Ao B KA

MARM S Rkt (ERFER
R 36 B T BT R B SE M B SR IR B ) 5 4£.30°C
IR 30 47 8L LIRS 11 51 B B iR 24
&M ER AR E D, RT3

H1 B 2L R F) DTNB, BUEE,
PCMB, NEM S5 747 A1) B B 35
e L SRR e T e b A
A- B RE TR A o e R SRR
T+ AEN, B THESHEENEFES
e RN EN

EREEEAR I B TN T NAL, ¥R 215 1 5
WSCCD {EFRN IR R0t~ ARG
No CEEBEERIHFINBS L X 107'M
HIREBE TR, JIERRIIE ST &k, HIRkAE
A1 X 10M WL H A 9% HIfAE T,
FHoEBARN THS S HBENIG 1S
T+ SR,

(X)) EHRPER

S B s R A T SR
WA S, ATHET T BRI AR I 1A S g

6 Aledvk BLAG R A B YR 2100 (DR

YEAE NBS AR FRET =40 40, A RRIIRER
ETRARER, REmA 0ES 5
NBS, 7 30°C BUE 30 38, LU MR i
NBS RIEG R R ] P e e I e
FiFIE 17, 5 ILAE 6. EHINEETE A
DB BRI FERT , B RS 5 ik DRE R ¥R
50 B DTN, SR 28 0.5% K,
FFIETI0 82% , XELEH L] 0 & Bk
PREMTEAFEECK, SRR RS
P EEAE BT NBS i EEE
BILE > AT B0 BN B TS e —R 3 1E Fio
Amemura 55 AU g i 0 B 7R IE A
T ERE LM EERD TN

£ £ X W

XAE, BHFY, KRS RUEDEH, 2004).
415—420, 1980 4,
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STUDIES ON THE PULLULANASE FROM
AEROBACTER AEROGENES

1. EFFECT OF SOME CHEMICALS ON THE ACTIVITY
OF PULLULANASE

Yang Shoujun Ge Suguo

Zhang Shuzheng

(Instituie of Microbiology, Academia Sinieca, Beijing)

The effect of some chemicals on the
activity of pullulanase was investigated.
Metal ions such as Hg®', Cu’", APT,
Fe** eclearly inhibited its aetivity, while
Ca'*, Mg** stimulated. B-Cyclodextrin at
a eoncentration of 1 X 107* M completely
inhibited the activity. It was a competi-
tive inhibitor with an inhibition constant
(Ki) of 0.55 X 107° M, Denaturants such
as 8 M urea, 1 M guanidine hydrochloride
and 0.5 % SDS led te complete loss of
activity, When the reaction mixture eon-
tains 5 X 107* M of Ca®* the enzyme was

protected from denaturation. N-Bromosue-
einimide, which was known to be a specific
modification. reagent of tryptophan re-
sidues, exhibited a strong inhibitory ef-
fect, even at a concentration of 1 X 107°
M while only 9% of the enzyme activity
remained. The enzyme activity was clear-
ly protected by addition of smbstrate of
different conecentrations before NBS trea-
tment, which suggested that tryptophan
residue is important for the activity of
pullulanase.
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