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P & R R R A Bt B
Api FHE 2 OB OBEH KHX

Cob (2 B B SRR L L AR 100080)

P B (Alcaligenes sp. )537. | B & @K (15 SR WU 2 BLBR R UTIE X DEAE-HH{RBET X
B RN, BB TRk - O TR AL T 140 1 8 T 40, 1%, WiEhH
& 3308U/mg. FIME & PAGE f SDS-PAGE W84 F &4 %1% 68000 1 66000, TR
. F PAG-IEF B2 2515 4. 45, BER W B E pH AR B4 7.0 M 60T . £ pH7—10
FE RS EBEE Y 37C 12 /BE,50C 1 /MBI 62C 6 4.

FENBERBESES, S F AUAEHE. SF 27 0% MR ER. 11 8RR
HEEEM L2 aEM.

SO EREEFFNEERR RTE

37 % PIBE 3E $r# (1, 4-a-D-glucan maltotetrachydrolase EC 3. 2. 1. 60) M IEBHAYIEE
B BN ETE S 4 AR, YR F NG, 1971 M E K i Robyt Ml
Ackerman TERTCIR I (Pseudomonas stutzeri) HEEEPER, T T st
BBt mHF RN, EHEAEWMCPHRGET W R 7 L3 A I T A AR B o T #
—BERE., G RRE, A SOHHEREHETT T A, — Mk B R SRR A LR
K.

o Ak

(=) FEMNHSEN

721 S FEEIT (LB AT, J2-21 BERFEACHLE 12IMB HEME
4L (Beckman), 5850pH i (Cole-Parmer), ke A FEESHADN
E K (Pharmacia), DEAE-#14t ¥ DE11 (Whatman) 1 G, (Sigma).

(=) WEh. MR RIENRAET

BEE.EFW 1.5, F A 0.5, BF 0. 2,KH,PO, 0. 2, (NH).HPO, 0.6,
FeSO, + 7H,0 0.01,MgS0, « 7H,0 0.05,NaCl 0. 1,pH7. 0, 250ml = fR% S50ml. 0
55kg/cm® KB 30 A% EAFRISEERE LERK - RIGEE 537 1,28 C IRk
48 /NEF.

(=) BwEHAE™

AY F19%1 F 12 A 31 HECA,
» i B R EMH .
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HETBAE RN R, KWE1Y%, RN&ERSml, pHe. 6, 50C, KN104040. &
100 CAKBPI04BHE IR, B DNS Bl E RN PR R . A LRE N &0T, 842
PR pmol WRIEHE (LIEBEERENS WHENE, B —M8E 1840 (U),
RENABEREARTEAL ORI hBAR.

(@) ESRAE

¥ Lowry HEEST, S 280nm MERREE (A),

(A kI

FEORAE N HENSEEREXK (PAGE), I Davis 7Y, S 7RMEH
WEBE PAGE™ Jt SDS-PAGE 77810, & 4 W52 I BE 79 45 0 IR e B 6 2 S5 ot o I 4
(PAG-IEF)7%,

() BEMBEEEMARNE

SEREHE R 2 RE, RGBT e B, N ESE e . MegE
BRZE B AR B 53 RIS Tmol /L HOL SR HBRBOK IR, U5 R E sha oL M 21,

% R

(=) Bt RAL

1. IR & . BRI RFES000r /min T4 CRLL104040, B LBk, L HWOYENIR,

2. R TIRER BN . BHAAEKB PIARREZ0XEAE, 1CTRELH,
RGF L LREL U0 R R, 3t pHB. 0/0. 2mol/L Tris-HCl S0 HEH , N
REOR S & RBIES,

! FRERTARERBIAML

Table 1 Purification of maltotetracse-forming amylase from Alcaligenes sg.

BEH  REGK Bx
W ks Total Total K% 5 QE{L[",{E# Recovery( %)
Step Volume tivity protei Sp Act Purification
activl TOtein
d
tml) W (mg V™ {fold) Activity  Protein
FHRE
Culture 770 77600 3321.0 23.4 1 100 100
supernatant
M DLE
Ammonium sulfate 40 74100 63. 6 1165.0 19.8 95.5 1.9
fractionation
ﬁﬁ 35 50500 39.7 12R2.0 54.8 65. 6 1.2
Dialysis
DEAE-£F % % E#7
DEAE-cellulose 155 31100 9.4 3308.0 141.4 _40. 1 0.28
chromatography '
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D

Az

3DEAE-HEXE T BB W L4 8 L (1 X 20em), % pHS. 084
0. 2mol/L Tris-HCl R p B FH5, R E L B ¥R, LR 2% pH8. 0/ 0. Smol/L Tris-
HCl, FBR 2 pHS. 0/40. 2mol/L Tris-HCl Zvh# , tk 14 5 4 250ml , i 3 10ml/h, 735
OB 43 0 e O M M T ) RO FE L ¥ PAGE B— 15— 578 &3, 35 155ml (A

4. ER . M EMLIRPEEHEMOEE N . EARES R K PAGE(E2) .4
T 14145, 835 1 Bc40. 1%, 3% F1363308U /me (1) UL TR ¥ B AR H#1T.

0.25

0.2

0. 15F
(Al
-

V.10 .\ 40

N %“"—.-.\.A-
~
o\ 120
3

0,05

mmel L
= HIY
. -
/ I -
-
-
. x\ - 48
[
.
-
,F 60
-

HiALi& ;i Relative activity

{\]

. . .
2 40 B0 8i: 100
1% % Fraction number

B FFPMEERRN DEAE-H S EEEiRE

Fig.

1

Chromatogram of maltotetraose-forming
amylase on DEAE-cellulose column

1. B Y. B Absorbance;

2. B#1% 71 Enzyme activity

(Z) —WieEf
1. YT . SERC NARTEERRR . MRER, SEBER. kxR
FHEREA, HEYHEABREE FRRWSOUHAFFNE, ERF4K L LT
Hbems, mMERSEAERS (H), XXWUHLEHRR T Hbneg, iy
ERAEE RN B E.

(Q)

- - —

B L&

H2 EFHHESKN PAGEN
Fig.2 PACE patterns of samples from different steps of
purification
A. }£ 3 ®& Culture supernatant;
B. B ¥ T ¥ Ammonium sulfate fractionation;
C. DEAE-4 4 X 7 DEAE-cellulose chromatography;
D. ¥ Zymogram
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W3 FFmERRme SRR E NN R
Fig. 3 Paper chromatograms of enzyme hydrolysates of starch from various sources
A- LB # Maltooligosaccharides ;
B. # FME (BEHE) Maltotetraose (standard);
C. [ #¥E € ¥ Soluble starch;
D. ¥ X & # Glutinous rice starch;
E. B B iEH Potato starch;
F. k X¥iE%H Coro starch;
G. & WiE ¥ Sweet potato starch

2. FEME. ARERE (4-30%) PAGE & SDS-PAGE W3, HAREARS
F R MBI R, /EE (B4, RE 8T RS 5IXN68000R166000, BHELE.

3. sy S M5E . B PAG-TEF 7E8IE, 6% PAG, pH3— 10 #E @R (4—30%),
HAAEARNSE A EEFRYESER @, REBESONKIER, AET
R H S U4 45,

LBEMEEARREEYE. A, ERFRE TSI ERE 0T
RS B, 65 CHEIEH TRE. S A HI74E37C, 50C K62 CRBARETE, RIEEN
977 2 W AR RS 7. LSRR IR BRI 15 11 5100 % FE3T CARE12/M, 50C /b
B2 62°C 6536k, FRAMIE I H50%,

5. pH XIS /1 R LW : F pH4. 0—8. OB B AT IR E ¥, pHB. 5—
10. O H SR FI AL FAL BN AU RS I SRR, 42 B D E W8I ), % pHT- 0
IS 1 B JH R R pH A9 MR 5 MR 305060 RE I B IR M RS
MR RANS .45 1R, B E pH7. 0—10. ofa BRI, EH &G TEE A NERE
100%.
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Mr(x o %)

4] " A N M

]'0 o7 04 06 08 L 2 4 6 8 i0
HAERER - o e #k 186 & Distance from cathode(cm}
WMse BEORS TRMTBEEN M5 FEHRSHREFKAEREE
Fig. 4 The Semi-log plot of standard proteins Mr Fig.5 The iscelectric point of the standard proteins
vs. Rn vs. distance from cathode
A. Thyroglobulin (669,000); A. Lentil tectin (8. 45);
B. Ferritin {440,000} ; B. Horse myoglobin (7. 35);
C. Catalase (232,000); C. Horse myoglobin (6. 85);
D. Lactate dehydrogenase (140,000); D. Human carbonic anhydrase B (6. 55)
E. Albumin (67,000); E. Bovine carbonic anhydrase B (5. 35);
F. Phosphorylase b (94,000); F. a-Lactoglobulin A (5.2);
G. Albumin (67,000}, G. Soybean trypsin inhibitor (4. 55);
1. Carbonic anhydrase (30,000); @ £ % i 5 R Standard protein;
H. Ovalbumin (43,000); * B FH A Sample protein (4. 45)

J. Trypsin inhibitor (20,000);

K. a-Lactalbumin (14,0003,

® C A4 FREA M Standard protein;

* B ECHE Sample protein (66000,68000);
——SDS-PAGE;--—Cono. gradient PACE

6. &R FXRHE JIEW : {14 WE 1. ommol /L 89 14F &AL &5 3| S8RE
TR0, RERU AT LM EMIE N .Ba® Me®™ B Ca*' X BEIE NH RN,
i Hg®* Mn** B Ag ' xi W35 A7 M4k A EDTA X B§#% 1 LA i (&2).,

7. HHAL S WX BEIE S . B E KT b 10mmol /L # K SRR BORRE L LB
KR D- W R0 P AR K RSP R M AR EE M2 T B AW R SR
£ (Laminarin) (BX /5 W FL & W R EE 4 18 BUE R A HD X BEE N WML R K E R
XNE 1A W UL RN A SRR
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Table 2 Effects of various metallic ions on activity

it&4 H¥ESN
Compounds Relative activity(%)
Control 100.0
Ba{Ac): 134.2
MgSO, 134.2
Ca(Ac): 123.2
Pb(Ac?; 113.2
Li:S0, 92.1
AICl; 87.0
Zn(Ac), Bd. 6
KNO; 84.3
CuCl; 64. 4
Fe, S0, 53.1
AgNO: 28.4
MnCl, 23.2
HeCl: 5.0
EDTA 78.¢

Table 3 Amino acid composition of maltotetraose-forming amylase from Alcaligenes sp.

®: ETOMERBHEERAR

Ar?f?;id Resﬁigmol No/100 residues
Asx 86 14.21
Thr 23 3. 81
Ser 28 4.63
Glx 78 12. 89
Pro 40 6. 61
Gly 85 14. 05
Ala 51 8.43

Cys/2 2 0.33
Val 37 6. 14
Met 12 1.98
lle 22 3. 64
Leu 31 512
Tye 14 2.3l
Phe 18 2.48
His 11 1. 82
Lys 35 5.79
Arg 21 3,47
Tre n 1.82

Total 605

(=) ZmsBREAREREAN
1. E\ﬁ%:ﬁﬁ%ﬂlﬂﬁ)ﬁﬁi&ﬂ%&ﬁﬂﬂ%,ﬁﬁﬁﬁﬁm%,iiﬂﬂmﬂwﬁﬁa,
2. MERMAR. B FERREHT. HERA heot B AMAREAR HTEH
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27 10 REPE RS, 11. 08 W MR 1. 82 % A E MR (F3) MR E MEERMBRE RN
HE RS TR 64787, SR EF M th i o T REAR B
i #

1. 19714% Robyt 7 Ackaman ¥ g {7 [X B S0 O o 3% 70 o 7 A B 1 22 3F U o D
BT T B AL R BT A SRR L S R R A S A AL T i
W, Sidl T 10004 224 , 18 H35 T W 2. 5U/mg 2% £2590U /mg, 7 PAGE £ &
B4y F 7. 19914E Kobayashi ##38 [ 5 — AR M B = 0 F S B RE R T HRE
AL, BP) 77 PAGE by —ifE, HHIEHHEHFEP3. 05U/ mg BEHE
134U /mg . A 30 e R B S O TSI B S U TR MG . R E LIS A1t B AP
WRERE . FIE TR S WA

EFEREE NN S LR R RO R L K Kubota ZEMLH H AZHI+F
RS L, SRS TR, SR, BEEE R pH FHHAERN. HRZLH
BB He? Frnd (R4 ERENN B AR RS R B0 C, EHEB37CL2/D
M, XAZREETHEEE AR, BryeEit s, BRI CERE SR,

;i FERBNETONEDIGESERL S

Table 4 Comparisons of some properties of maltotetracse-forming amylase from different bacteria

3 1) .
WRERBH Y CERREREE e ——
tutzer mut;mt MO-19 P. saccharophila Alcaligenes sp.
Optimal Temp. 470 50C 50—53TC 60T
Half life - - — 37C 12h
Optimal pH 8.0 7.0—7.5 6.7 7.0
pH range — 6.5—9.5 5.5—10.5 7.60—10.0
2
Ef;:lc:cc;ii.v(i:r . - - - Activition
2+
e Inhibition Inhibition Inhibition Inhibition
Mt 12500 (Subunit) 460600+ 10600 62000 66000
(Gel filtration) (SDS-PAGE) (SDS-PAGE) (SD3-PAGE)
47000+ 2000 68000
(Ultracentrifuge) {Cone. gradient PAGE)
pl 4.8 4.7 4.45

RobytU il Kobayashi®™%4- BIHFFE 1 i EC 157 Sl B4 i ol 48 B2 S B 9 3% S DU U
WA I 1 B ST PL R RS A R, X TR X FE R R ., EEEST.

# % X
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PURIFICATION AND CHARACTERIZATION OF
MALTOTETRAOSE-FORMING AMYLASE FORM
ALCALIGENES SP.

She Xiaohong Yan Zizheng Li Mei Pan Qilin Zhang Shuzheng
(Institute of Microbiology, Academia Simica, Beifing 1000807

A maltotetraose-forming amylase from the culture supernatant of Alcaligenes sp.
537. 1 was purified to PAGE homogenous by ammonium sulfate precipitation followed
by dialysis and DEAE-cellulose column chromatography with 141-fold purification and
40% recovery.

The Mr estimated with concentration gradient PAGE and SDS-PAGE were 68000
and 66000. The pl was 4. 5 determined with PAG-IEF. The optimum conditions for
activity were pH 7. 0, temperature 60°C ,stable in the range pH 7. 0—10. 0. The half life
of enzyme was 12 h, 1 hand 6 min at 37C, 50C and 62°C, respectively.

The enzyme was a glycoprotein with sugar content of about 4%. Analyses of amino
acids composition showed that the enzyme contained about 27.10% acidic amino acids,
11. 08% basic amino acids and 1. 82% Tryptophan.

Key words Alcaligenes sp. ; Maltotetraose-forming amylase; Glycosidase

(4 IR SR EATI B S 4R4REE  http://journals. im. ac.cn




