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Table 2 Purification of @-Amylase from Aspergillus oryzac
wEEA (WREA ( );H:i?i’( [mg) +%Y$(1‘§6)
153 (ujigk mg ufmg ie
%te!H Toral Total Specitic P?r?ﬁ%ﬁgo)n
P activity Protein activicy BiEH i
Activity Protein
CraliWE 9.63X10° | 3.28X10° | 2.94x10* | 100 100 1
(NH )?(iﬁ%r?c%onation 6.80%10° 9.26% 102 7.43%x1¢° 70.6 28.2 2.53
4/ 4
BRI ok
Sephadexr G-75 gell 9.00X10° 1.00X 102 9.00x10? 9.35 3.05 3.06
filtration !
Bl IR 4R 4
Gel elecirophoresis 4.37X10° 47.2 9.18X 10" | 4.54 ! L1.45 3.12
purification ! i }

B

Fig. 1

& FHfLHRR PAGE g

PAGE patterns of samples from different

step of purification

L. J5# Crude

Bt s Gel filtration;

3, a-ZHE a-Amylase;

extract;
(NH,),50, fractionation;

1. Ry B BE

3. Sephadex G-75
4. PAGE #i{t, PAGE
purification.

Bromephenol blue.

b. BREE

60°C, #id 65°C EyiE B T (A 3)0
2. fiE oH: FABEERORIBSER ISP K A2

%] 0.02 mol/L pH 3 3.6, 4.0,4.6,5.0.5.4,
6.0, 6.6, 7.0, 7.4, 8.0, ZEAF pH Z&F

B
A2 ma-ZHS PAGE B

Disc gel elecirophoresis patterns of

Fig. 2z
the purified a-amylase

A. ZGirREY ik The protein was stained with
Coomassic Brillant Blue; B. BEX#rE Lk Starch
hydrolysis pattern of polyacrylamide gel with
the purified epzyme. The white zone represents
area of enzyme hydrolyzed starch against the
dark background of the starch-iodide complex.

3 a-GEKE a-Amylase; b. RfE}#5 Bromophenol
blue.

MEEEh, SR LE 4. SR EEM
pH 5.0, pH T 6.5 8MLT 4508, &
& 5 R TR,
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Fig. 3 Effect of temperature on the of activity
of a-amylase from Aspergillus oryzae 6-193
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Relative activity
2

=

B4 BN pH MHREHNER
Fig. 4 Effect of pH on the activity

3. Bty pH REd:: BHEEALR oH
48T, T 50C R 30 8, RIS ERB
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70 EENEE, BT SORET 7.0,
R &E,

100y

HTIEE S (%)
Relative activity
=]
(=]
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pH
BES Feey pH B
Fig. 5 Effect of pH on the stability
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R(E 6) B, WA S0°C 43, KRR
SEHERIF, BE DA 60°C 43 30 4y
G RIS ARGk 10%, 120 Y@Kk 70%;
65°C 4bEE 10 4, BE AR K, 30 ofh
Mk 22%,

7 #E, MA Ca &, BROREE
W:ATiR R, 60°C 4bPE 30 44k, MELR
B 6%, 120 43 8hiR 4k 54%; 65°C 30 4y 8h
H%k 8%, 60 K 45%

1
100 f=a - o —s
-~ B
¢ §
2
5% ¥ 2
F; £ 3
¢ 30 60 90 120 (min)
B FranpEk(E CaCly)
Fig. 6 Heat stability of enzyme in
absence of Ca'*
1. 5003y 2. 603 3. 65°%C; 4. 707C.
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0 %0 0 80

120 (min)
H7 Ca' KRB EENIER (0.02 mol/L
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Fig. 7 Effect of Ca't on heat stability of
anzyme
1. S0°C; 2. 60°C; 3. 65°C; 4. 70%C,

5. & BT ARSI R
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Table 3 Effects of various metal ions on
activity of a-amylase

SRHF  |&E(mmoljL) FXEEIT)
Metal 1ons ! Conec. aci;\:ity
. N

None ‘ bl 190.0
CaCl, S X 247 .4
Li,50, : 5.0 239.3
MgCl, ! 5. 2211
CoSO, | 5. 68.4
NisOQ, E 5.4 57.9
ZaCl, 5.0 2.1
MaCl, ! 5.3 1.1
F:Cl, ‘ 3.t : 15.3
Z050, \ 5.0 i 10.5
AgNOQ, 5.9 1 5.2
Hy: CHCOOH J, | 5.0 .23
CrCl, | 5.0 ! 3.1
Fe: O, \' 5.0 \ 1.49
CusO0, R Lo
Al(50,), ‘ 5.0 : 0.64
Ag.50, l 5.0 \ 0.23

9

7

HT-BMW(x 109
[

01 0.2 03 04 05

HE SDS gmun Vo «-BBAISTE
Fig. 8 SDS-Polyacrylamide gel electrophoresis
A. B#5{bA Phosphorylase B (97, 400); B.UOFHH
g1 Albumin egg (45, 000); C, BHHE Pepsin
{34, 700); D. WEEA @ Trypsinogen (24,000);
E. %D 6-193 a-326 48  Asp. oryzae 6-193

w-amylase,

EER,.T Agh. APt Cu*, Fe'*, Crt,
Hg't SsxdEa758 MBI VE AL, 2o’ L Mn™,
Ni**, Co** SR EMHEEH.

MEL S — B RRE, EALS
MAREN K BRI E N E (L

S

WY eyl 6-193 a-F y MR AP EREH

Fig. 9 Scanning chromatogram of reaction

products of the x-amylase from Asp. oryzae
6-193

L. &4 6.49, Glucose; 2. FDEH 32.3%
Maltose; 3. FZE=4% 37,19 Maltotriose;
4. FEEDOR 10.99% Maltotetraose.

awamori)) BRI

6. T EME: HikET, FEEL
BRSTRAKRERESE H & 1% SDS3%
A OB 100°C & 5 ph, EHE
fth , Bk FRAEAR AEAR SR (I 8), Rk i g
6-193 - o T 824 52,000,
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McKelvy %0 Yakubi 250, Takagi®
MEHIA B Resham™  William™' g
REH T (Lsp. awamori) RIS T
H A o

(=) BERFEDtH

¥oH48MW2% TREES B HE
60°C {RiR 5 T RIEMA—ERHHE, #
fTEERE R, 1 AR ERHIFBIELH,
MR, BEEEENR, 282030,

IR R BT IBR S R R
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PURIFICATION AND PROPERTIES OF «-AMYLASE FROM
ASPERGILLUS ORYZAE 6-193

Kong Xianlang

Wang Zunyeng

Cui Yape  Jiang Liping

tinsieage oy Micrabiology, Academia Sinica, Reffimy)

An g-amylase was obtained from Asper-
gillus oryzae mutant 6-193 cultured in wheat
bran medium. The enzyme activity was about
600u/g. The q-amylase was purified by am-
monium sulfate fractionation, Sephadex G-75
gel filtration and polvacrylamide gel electro-
phoresis, and was shown a singt> band on disc
gel electrophoresis. The specific activity of
purified enzyme was 3.12 fold of the extract.
The purified o-amylase is homogeneous as
show by gel electrophoresis, and has 4 mole-

cular weight of 52,000 by sodium dodecyl su-
l{zte-polyacrylamid gel electrophoresis.

The pH range of the enzyme is from pH
45 10 pH6.5 with the optimal pH between
5.0 and 6.0. The optimal temperature for the

enzyme activity is about 60°C. The enzyme
was fairly stable retaining more than 90% of
its original activity after 30 min. at 60°C.
Calcium ton enhanced
Li* and Mg®* showed similar effect,
whereas Ag*, Al*Y, Cu't, Fe't, Cr'*t,
Hg'*, Zn** and Mp** inhibited the
enzyme activity.

This enzyme hydrolyzed starch with mal-
tose and maltorriose 35 main products ie
69.4% of the tota products.

the enzyme activity,

Key words

a-Amylase; Aspergillus oryzae; Puri-
fication; Properties
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