W& F I 33(2): 108—114,1993
Acta Microbiologica Sinica

RHT S4 EEMELBNIEALR i
FEE A RE

(WRKBREMEFoT R 2501005

FTEESULZE, Sephader G-100 B HMMB S THFEINSHS BN NEE (dperailin
niger) S4 (IR MREALEIRT T ot B, St B S s 8 4> (G, GU 4L GIIL), #dki
BATBIA 5.4, 6.0 F 1.9 A B 10,296, 10.7% R 1.9%,  SA5i4I0 0 BME R
B, HBEERFYN 11.68%, 8.6% T13.6%; pl (L4504 4.0, 3.9 Wl 3.65 47 T 5 4581
77 138000, 62000 71 57500, @it s R EMASAIME MRS TIR 4 5 MHE HiY Va/Ko &
B IR TR TS T S dE BB T A F AL,

*iriE AT A Ee AL

IR T (EC3.2.1.3, |, 4-0-D HRBOKSRE) R AT, BRI S
AR DB ERE AR RS YRR Y, BHUEEFENYESE, Tu
HE R RN G, REEE A ERBER LS, BR 52 SR ERD,
BEBE AR AT, ARXERDELSE. CORBTE AT TERE
BERAR:, TSR J0—40 %", Fiina Es B F T B S 3N E R, d
BT ENRXOT FEMEASOERMEEER, SXBHFEENELEOERS S
BZERR, ESHRIEEL, HRRINEBEHE o4 HERHBLIRTTHS
sitb, TR EREAEE, RS R S hENX R,

I I

(=) &4

1. Biikd: B S4 (Aspergilluc niger S4) AALBRSE, B,

LRFE: K =111, lkg/om! K 20 4340,

3.ETEM: B, DS 8RR, Utk Rl B wEE,
DEAE-Sephadex A-25, Sephadex G-100 (Pharamaciz H{F); pH3.5—10.0 31 o8
1.6—4.0 FFE R (LKB M) B0 5328 G-250, + e /b e, No. 4 &
% (Fluka #0) L EIAFIES AR £,

(o) FE

LB b b BRI DUE TR el BB s R D R ey i, 28 DNs
EETIE; LI S 0 W, 5 Bringer P UbFE,  Somogyi-Nelson IR,

AXTF 199 4 9 QUgH,
* B EETRAIRE.

© PERERMENFRATEPTIEESLRIES http://journals. im. ac. en



18 STEFETE: HME S AR Ba R HEE 109

£ pH4.5, 40°C KA 104388, BB lng REMLIEEEITREENMRE X
H— M iEEE R

2 AR ERABRRBORRBEYONE: EEEES NS X - HEBNES(HE
%A BRI E b Y Bringer £ R MG, IF Somogyi-Nelson™ ZEJlE, E oH4.5, 40°C
KB 1/if, &y bhe sk img WEBE(ALEER). ABCKEES LI EMRAR
Be) BT B R L4y B SE 8 — St B0, _

3 BOEEELNE: ¥ Havashida 5E, S0 0RTRESE 1mg HIBE
RETRNBER, 2 - iEER,

4 a- YRS AUMAE: SR (3], LI 10 8RR lemol HRBAERE
B2 AR AT,

5.4 SRS ENAE: REFRSR-HEED,

6 ShiLREAMEFFMIMRIENT: 3 2% Al R iR, I EE NN, &
XER (71 TR

T o R SIS BRETEN (), B 7% MR, Bl o183 Y Tris-H
FEH M

B. BEREAYMIE: B Yamasaki ¥ &Y, NEBS EMMRE SO E T

9. SDS-RAMBE SR HEANS TE®: FHE75% BHEE, LINEEE (MW=
205000), s-E T8 EE (MW == 116000), BHEAEE (MW = 97400), NFOEEE
B (MW = 66000) FISEEED (MW = 45000) A REH.

10 F i MG TE: SR oHIS—10.0 U REN T B A SE A CREE, B
B pH2.6—4.0 Hy7 M R n i,

RSB E RS FRANEE.NRTLES S, MWEHE 54 AUEklh
B e ) B SR B AL B L B

12. K, ®t Vo, 89MSE: $# Takahashi J5EEWIE,

13. EGEHIFRTIE: Folin-By&E: 8 280nm LbAYJEM I

4 *

() AHE 51 HR TN
FENSHEEERNAEERnE I GEEREMESTE (5.

®1! FREPIHEROEE

Table | Enzymes activities of crude extract

EHF1N Proteinase

LAk LS Rl | THER | ARER a-TEH B
Eozyme | Glucoamylase : Y Wi Pectinase! Celluase § Xylanase -amylase
Acidic |Nearral |Alkaline l
b4 %k
Activity 7.6 3.4 0 0 1.7 0.5 1.2 0.9
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Pig. 3 Absorbing rates of crude extract on raw starches at varied pH values
1. Swea: potato starch; 2. Corn starch; 3. Potato starch
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(¥fiE 20ml‘h, & 20 54 —4) BTxzHER
LB LR FY; 2. Ay, 0.0—1.0mol/LNaCl & KB 5% ig 19ml/h
Fig. 4 Gel filtration on sephadex G-100 ——180nm FMMUL; ——-BE/LRGITH —— — NaCl
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l. Glucoamylase activity; 2. A,,, Fraction volume: 7ml
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Table 2 Purification of glucoamylases from Asp. miger 54

% & v m EASR | mE RiE W AL
v Steps 7 Total protein|Total activity/Specific activityi Recovery | Purification
(mg) (u) (u/mg} %>
[AX5#% Crude enzyme 3456 2765 0.8 100
f37% BTG Ethanol 1312 1836 1.4 66.4
St Sephadex G-100 332.8 1125 3.38 40.0
GI 65.33 283 4.33 10.2 5.4
,jj;ﬁfﬁg, Gil 62.21 279 4.77 10.7 6.0
GIII 34.33 53 1.53 1.9 1.9
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Table 3 The physicochemical properties of glucoamylases
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Character G1 Git G Crude enzyme
F& Molecular weight 13,810 6.2x10¢¢ 5.75x10*
S pl lsoelectric poin: 4.0 3.9 3.6
HEEE Toral carbohydrate (/){ 11.68 8.6 3.6
" @& pH Optimum pH I 4.0 5.0 4.0 4.0
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#4 GI, Gl #0 CI X meh
Table 4 Relative rate of hydrolysis of GI, GII and GIII

B Bl ot pH# .0, 60°C Vo, /K, pH4.5, 50°C V... /K,
Substrate Epzyme Relative raie ot hydrolysis Relative rate of hydrolysis
i V-2 2.2
D#dmty | 0 T T
Potate siarch | H 5.6 10.8
[ 5.3 3.0
I 1.9 9.4
b v
Corn starch 11 6.2 20.0
m 6.4 7.3
1 13.49 13.2
BT
White potute 11 3.4 16.0
starch ]
i1 16.3 5.6
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Kg: mg/ml; V mg glucose/ml solution pes minuie.
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PURIFICATION AND SOME PROPERTIES OF THREE FORMS
OF RAW-STARCH-DIGESTING GLUCOAMYLASE
FROM ASPERGILLUS NIGER 54

Fang Shankang Zhou Fengzhen

(Departmens of Microbialogy, Shandong Universuy, Jinan 250100}

The enzymes from Aspergillus niger 54 were studed and found that gluccamylase’s diges-
ting and absorbing activities to raw starches were varied.

Three fractions, Gl, GII and Glll were purified by ethnol precipitation, gel filtration and
icn exchange chromatography from crude extract of Asp. niger 54, All the purified fractions
were glucoamylase and homogeneous in polyacrylamide gel electrophoresis. To each fraction,
the purifications achieved were 5.4, 6.0 and 1.9; the yields of them were 10.2%, 10.7% and
1.9% respectively. All of them were acidic glvcoproteins Their carbohydrate contants were
11.68%, 8.6% and 3.6%, respectively. The molecular weights of GI, Gl and Gl were estima-
ted to be 138000, 62000 and 57500, respectively, by §D$-palyacrylamide gel electrophoresis
Their pl values were 4.0, 3.9 and 3.6, respectively.  Their active optimum conditions were af
pH 4.0—5.0 and 60°C. All these results could roughly explain the different digesting and
absorbing activities of crude extract to raw starches.

Key words  Aspergillus niger; Raw-starch-digesting glucoamylase
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