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WRERFE BN EEE o RRBROTR

18R THE%X TH%* ZWH
(PEBEREESWRE. JLE 100080)

#o 2 ZERUAF B (Bacillus Licheniformis) 84 b To02 S RABMOSH LEHHE, T 75 CE
100 CHEH, - IEA L HBERSEES LF. MREARM Ca?t MXEMRP
F&MTT 90 T 60 4340, 95 ‘CALEE 20 40pb, B HBIRERE oo% Bl L, 5 MERR
P4y BIE . Sephadex G-50 HEHS T 38 A 4 S B VAR B sk 4k, £ PAGE ¥ XY —&W,
AMLIFRE 193 % ENREEYEREEIRHEMERR o-EHW. SDS R R KN
E4TFRA 68000 . £ T Ca2t | Lit ., Mgt SulEH#IEMRA, W ABY . Agt,
Cu?t | Mn?t fil Fe?t SH MM AER.

Wil MEEHTE: WEE -V, 8

- EREEDEY . MEWFREEEE, T HAREYRENBERET I g,
BAEMHIF S RAI B E o- A, Buchanan % ' #i3RT Bacillus J& 48 A HA7 32
ABEFREE o- IEWEE, (B LW B IEAE A BRI 4. Campbell®1955 429 56 M RER S RUF &
(Bacillus coagulans) itk HHEE N o - R HE, EHXAHNEFRITE (B. subtilis) |
W ERIFF Y (B. stearothermophilus)Pl | MK EHFFH (B. licheniformis)!45 a4} B 3
%ME. Madeson % [6] BFFT i JA B. licheniformis P E iR o - [EHREE 110 CTHR{LIE
¥, HEENETEE. HeEs U 228 HRE TARRE o - EHBNEE
Bk, ASSCIRIE H K RO B R S A RS R B o- SRR S v R RE R 2R AL,

#HoR o F B

(—) E#mERAE

R R K FERITE (Bacillus licheniformis) ATCC9789 S WM EM (NTG) . ¥4
(UV) fil Co®® R E ZWFE, BSHBRTH 7902, LRAEETHER o- EHMIENE
e ik, EAEEFAT. BEAK. EXBNCERLHGARYBMEERER, EITT
REBEFI—4X.

(Z) EENBRUEFRT

BEL I E.OHL (J2 — 21,Beckman); 721 BRI E T (E@E =248 ); BRE
kA (EREFNEE) . AHEER WL EEML LA SREALYRER.
Sephadex G-50(Pharmacia), Pi#EERE (L), HXNAHBLE (Serva), T —in &K
EE# (SDS)(E.Merck} .

A3CF 1991 5F 11 A 30 HicH,

ETENE#R “tH " IXRFEHEZ—.
“IBRKEMERE 01 B,
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() aHHE
1. B85 1ME ) R GKEIT, %60 C pH6.O £HT, 1 447KMK 0.1mg
EE R Ry 1 S R
2. EASEME 1 RA Folin-BHAM . ZHK 680nm WRNLE,
. 3 EEEE: RARFABEERAREN (PAGE), #% Davis 3 M #TEE, %
BB 7%, Rk pH 8.3, % LB K R-250 Rfa,
4 MEH 0L, RAENEES %,
5. SDS R RE 13k « #¢ Weber-Osborn 77 gikfT 1%,

# R & # #®»

(=) HNE o-EHRNARER
EHhaeERR Rk AR L 10000r/min B.LEH EHEK.
1. BEfER A BOE Y MU 7902 W R o - ERSEZE PHG.0 &‘Jﬁﬂﬁiﬁ*
F R R HE K ¥ o LAY RS 7, 8 1 R E, 75 CHEAED 100 C, MIEHEE

ItREREARRER EF.
2. MMREEN: BRERN Ca®

MEARPHEET, 759 CH 95 CHY
Kt B AL AR B W], ¥ HIS7E 60 °C
WEBTE S, AE 27T, 90 C4b3E 30 4
$hNeiE 1R 98%,40 Zrh. 50 48bFI 60
b BIPRE 94% . 91% M 90% ., 95 °C
AR 20 PP NENS IBEARE 90% B, 30
4. 40 438N 50 34 4 BIR B 69% |
57% 1 36% .

3. Calt B EHNEN: &
MikP 2 RImARRRM Ca?t, RELE
95 CHEBKBHLE 15 6, HHEN
EWIE . ¥ 1 &9, EMBPIOA 20

—10.0mmol/L f§ CaZt, Xt E§aY e B 1 BRI E
Fig. 1 Effect of temperature on the activity of
F—ERPIEH. - amylase from Bacillus licheniformia T902

(Z) KA o-ERRHMSEL

L N % REERZ 10000r/min ¥ 7RE-C 30 4040, B LMK, SHRESBRT
i, ERMEAD 70%, GREL 40% A HERYBETE TR LTS R RS .

2. BERTIE: ¥ 40% BRER G B A9 U DR B R L 5 T W 5709 Sephadex G—50
&, A 0.1mol/L pH6.0 (i =5 & HE W4 [Tris-(hydroxymethylamino)methane] 28 ¥ # %
B, WEHAREINRRBEATHEA.

3. kiRl AEEREAWEAN BKEWE pH X 83, BREREN 7%, B
F, REBRAFEMEY K& —FEBTHELEHRZ G-250 PRY, 2HAW, —*H

/O

50008

i s Enzyme activity(u/m)

S

a0 85 a0 a5 100
BRHI@E Temp('C)
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o B F # 3B &8

XA E RN, WE o-ENEYXE, REHEH o-ERESENREYNT, ek

KB, T EE R R .
4 BRI S EROLE : AREAREERERERETES, £OHEE G-250

Beta, ME3-AFH, PAGE Hifbfs h—&%.

5 MYRXHFEMER: PAGE 5, WRAENELEETRARS, 420K 3-B,
MIEEHE R RE A —REVXA, B 5% DR R G0 SRR Y R LR
—B, B o- 2.

6. ALER: HHMERSFHANBENREASR, SRLEK 2, SALEMN

- TE YR AL A R 49.3 1.
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Fig. 2 Heat stability of thermostable o -amylase
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B4 SDS R NEHEE o- RGNS T it

Fig. 4 Molecular weight of thermostable a -amylase

was measured by SDS-Polyacrylamide gel

mowe»

electrophoresis
4% 8 %A Borine Albumin (68000);
WE A Albumin, Egg(45000);
WMATM Carbonic Anhydrase (29000);
HWKFMITH 7902 HEiE o- BN
Thermostable a-amylase from
B. licheniformis 7902
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H3 o-ERMESHLN PAGE B
Fig. 3 PAGE patterns of samples from different
step of purification of the enzyme
A: 1. 53 ¥K Culture supernatant;

2. WERESBUIRE (NH,4)2804
fractionation precipitation;
3. Sephadex G-50 BN TR
Gel filtration;
4. #EHK PAGE #iiL
Slab PAGE purification
B: 1 MRHEQE  AEKERRMAN
ERELR, BEXFRENKN
HERSRHE Y
Starch hydrolysis pattern of
polyacrylamide gel with the
purified enzyme. The white zone
represents area of enzyme hydro-
lyzed starch against the dark
background of the starchiodi.de
complex;
2. EBOEEMLERE
The protein was stained with

Coomassgic Brillant Blue.
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(2) S FRHME

HHEMMEDST FROITEECONS 1% SDS |, 1% SiXZBH7E 100 CLH 5 4
#, WG SDS RpABERE R, MRS FRMESHHMNTERER (B
4), B R FRAT R Bk 7902 {57 H G 68000 .

% 1 Ca’t ZEWNEANEEHEN
Table 1 Effect of Ca2% on heat stability of enzyme

Ca?t (mmol/L) 0 0.1 0.5 1.0 2.0 5.0 10.0 50.0
¥ HWRIE 2
Residual enzyme 4192 4212 4219 4315 4486 4521 4521 4452

activity (u/ml)

B 2 BEFEWAN 79502 MER o - EBWG AL
Table 2 Purification of thermostable o -amylase from B. licheniformis 7802

BEHEN BEA A fix wa

¥ W Total Total Specific Yield(%) Purifi-
Step activity(u) protein{mg) activity(u/mg) Activity Protein cation(fold)
BRuw
Supernatant of 607246.4 1102.0 551 100 100 1.0
culture
WM E
{NH4)2804 196081.0 36.1 5432 32.3 3.28 9.9
Fractionation
Sephadex G-50
&R 181935.6 15.3 11901 30.0 1.39 21.6
Gel
filtration
EHHEY
Bk R
Gel electro- 74042.9 2.7 27192 12.2 0.25 49.3
phoresia

purification

() &MBTF 2% D HENa

KTAEMERLAYREABNNRERS, FSRETFHAEKEY 5Smmol/L60 T
BhE 30 b, MEMTE S, RS REFRORMEA N 100%, SRINE 3, B Ca?t |
Lit #1 Mg?* 388 #I5/EH, T AR | Agt | Ca¥ | Fe?* fil Mn?+ SH—EHM
WiER.

FHAEH 7902 75 37 CHEAFLNWEER o- EHMAGRFORME ETRILH
THATORESBIE AR 100 C, BEIEA4RERK, R A Tk ™84 & 8634 %) Madsen
% 6 4p 38 105— 110 CHKF. MAFRFETENHER o RN SHEEHTY
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M E W * #

x 3 SRETHERSIHHEM

Table 3 Effects of various metal ions on activity of thermostable o -amylase

ERET " " K HAWE D
Metal ions Conc. (mmol/L) Relative activity(%)
None 0 100.0
LiaS0, 5.0 167.%
CaCly 5.0 160.0
MgClg 5.0 151.2
ZnCly 5.0 110.8
CoCly 5.0 91.6
FeS0O4 5.0 70.4
MuCly 5.0 62.7
AgNO3 5.0 24.8
Cu$0, 5.0 24.4
Alx(S04)3 5.0 1.2

PG a- IR B, RAUAEA pH FEME L2, 360 Ca BT A9 KB LK. William([™
GRET RN Er RS TR, THOWEBELEI, M 22500 2 60000 LIk, FIT{Ed
WEHK ST RIEETEE.
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STUDIES ON EXTRACELLULAR THERMOSTABLE
a-AMYLASE FROM BACILLUS LICHENIFORMIS

Kong Xianliang Wang Junying Jiang Hongtao Jiang Liping
{Institute of Microbiology, Academia Sinica, Beijing 100080)

Crude o -amylase was obtained from culture supernatant of Bacillus licheniformis
mutant 7902, Enzyme activity increased as the temperature raised gradually from 75 to
100 ©. The enzyme was fairly stable retaining more than 90% of its original activity after
60 min at 90 ¢ and 20 min at 95 .

The enzyme was purified by ammonium sulfate fractionation, Sephadex G -50 gel fil-
tration and polyacrylamide slab gel electrophoresis. The specific activity of purified enzyme
was 49.3 fold of the crude enzyme. The purified o -amylase was identified to be homogeneous
by SDS electrophoresis. Molecular weight of this enzyme was 68000, Ca?*, Lit and Mgt
ions enhanced the enzyme activity, whereas AP*t, Agt, Cu®t and Fe?* inhibited it.
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