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1 Eghm({cEsry DEAE-52 BEF B2 SEAEES{cKEIZE Sephadex G-150
—— WLREN (o/m); —BOARKE (Aw); HLRBBILE
--——- pH BE — GilI; —-— GIII; -==-- Gl
Fig. 1 DEAE-52 cellulose column chromatogra- Fig. 2 Gel-filiration of each of the 3

phic purification of A. niger glucoamylases

—-— glucoamylase activity (u/ml);

—— protein concentration; —--—— pH gradient

BRE_MENBPE, LRGERATES
M R MADOETEE (2800m) &
s R IGB%H oH BEEE BERE (pH 7.6—3.4 (9
0.05 mol/L frifER - AR M HD,
BB Y 30ml/h, 7.5ml/E, EITEE
Aec, RITERLAE L, HE=1TED
BEE, BEHLE0HmER—NE %
Beseh, WCHR &S, KT,

DEAE-purified samples of A. niger glu-
coamylases on Sephadex G- 150

¥ LR HRT RS 5

BT 4—5ml ZEAKp, SFEBIEFT Se
phadex G-150 £FEE#T, £ (2.1 X 110cm}
F pE15.8, 0.02mol/L ESEEEME %,
LEE, AREZMEEER, FE% 14ml;
h, SEWE 4ml, BITERME 2 P

B BT, MSE/CEEEERR T

BEI=NENED, BEERARAK

%1 RAEMEROSEAEE

Table 1 Purification of the glucoamylases from Aspergillus miger
T & pi BEA BEN HEL L1 G
Purific’;tlion ste Volume Total protein [Total activity [Specific activity Yield
P (ml) (mg) (u) (v/mg) (%)
NG
Crude enzyme 50 1312 442000 336.8 100
i B o
Ammonium sulfate
fractiien 20 661 395000 597.8 89.4
DEAE-§7 83
DEAE-52 Cellulose
Gl 68 15.6 10740 650 1.4
GIIIL 211 320.7 243880 760 55.2
Gl 177 94,2 42300 874 18.6
&It
Sephadex G-150
Gl 44 4.8 3435 732 0.8
GIH 116 285.8 212050 744 50
GII 50 84,2 ! 82140 975 18.6
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300, 3k 2500V - by FESEE R250 Hfe,
Fig. 3 Polyacrylamide gel gradient electropho-
resis diagram of 3 different glucoamylases from
A. niger

HMW: Standard protein mixture (high
molecular weight) for electrophoresis
conditions see text
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Fig. 4 Paper chromatogram of

the producs formed by hydrolysis

ot soluble starch with the three
glucoamylases

1.2 %% Glucose; 2. FFig Maltose;
3. GIL; 4. GII; 5. GIII

BEF 10/ NGB &, HE 470,25
RIS LB REE
o

FREA SN =48 MR R IEXE
BRI A4S P g B 5, FEANA Na,Coy
G, ZAMARMNEARBELCERD M, X
M EERNABEL D B - 8%
B,

() 4#FRRR

Gl, GII 1 Gl ERRAFHFEER
BAEC ML A SDS-ZRPT MK B e BREE
P _EREE mE 3 f1E 6 iR, BITER
FRhESRE Lk GI, GI f1 GIII B9
75—k, BBl GI, GII F1 GHI ¥
FBHBEHR, RIEHLEKTE AR
S TFB4yRIH 27000, 53000 F1 67000, 3
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Fig. 5 Specific rotation changes during
bydrolysis of soluble starch by the 3
glucoamylases

— GI; —s— GII; =~ GIII

B GI, GII F1 GUI 4§k 85k T R4,

(M) &8 SME Bs Eﬁ%ggggﬁggg KRERER
UM oH 39 BARERREIES  Lyw. gorrrrransy; SAmReR,
BRA R, B G, GII 1 GUI fy2%e A% DL E
ﬁjﬁE pH 3—4 zi‘ﬁlo WH pH 2.5—4.2 Fig. 6 SDS ?oly.acrylunide gradient gel
electrophoresis diagram of the 3 glucoa-
E‘Jﬁ'ﬁ:ﬁﬁi%ﬁgﬁs ﬁﬂﬂlﬂiﬁ% B, 1 L] mylases from A. niger
GI, GII #1 GII1 Bg%ﬁﬁ,ﬁﬁ%ﬂj@ 3.38.,3.59 LMW: Standard protein mixture
i 3.52, . (low molecular weight)

F2 SHMEREIRAEERER

Table 2 Amino acid compositions of the 3 glucoamylase isoenzymes

SEN. . .
Inoenzyme W ILES Amino acid

Asp Thr Ser Glua Gly Ala Cys* Val Met

Gl 26.83 19.66 24.87 16.04 18.35 22.61 2.05 13.07 1.00
Gli 55.58 59.40 56.87 33.65 36.55 47.40 5.78 30.31 2.00
Glil 49.20 47.60 55.50 32.14 34,61 48,21 3.91 23.82 2.00
Ile . Leu Tyr Phe Lys His Arg Prg Try**

Gl 7.29 15.81 8.68 7.61 4.26 1.59 7.94 11.50 4.14
GII 16.49 32.35 21.19 17.19 9.77 2.55 16.26 26.80 10.61
GIII 13.22 31.90 15.74 15.76 8.80 2.84 i 14.59 28.222 7.99

* Cys SRFEIE,
Values were not corrected for destruction.

RN LRI,

Yalues were determined by ultraviolet absorption mechod.
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Fig. 7 Lineweaver-Burk plots of the glucoamylases
acted on scluble starch
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8 CRHEEBEINDS CD X
Fig. 8 CD spectra of the 3 glucoamylase
isoenzymes.

ammere= GI (0.597mg/ml); —— GIUI (0.381
mg/ml); ——GII (0.422 mg/ml)
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PURIFICATION AND CHARACTERIZATION OF THE GLUCO-
AMYLASES FROM ASPERGILLUS NIGER

Chen Guanjun Lue Guimin Cheng Yuhna

(Enzyme Engineering Laborasory, Jilin University, Changchun)

Three isoenzymes of glucoamylases, Gl,
Gll, and GIII, were isolated from fermenta-
tion broth of the mutant Acpergillus miger AS
3.4309 by using ammonium sulfate fraction
DEAE cellulose column chromatography and
Sephadex G-150 gel filtration. The yields of
Gl, GIII and GII were 0.8%, 30%, and 18.6%
respectively.

The molecular weights of Gl1, Glli, and
GII were 27000, 67000 and 53000, respecti-
vely, and they all consist of singie polypeptide
chain; their isoelectric points were 3.38, 3.52
aand 3.59; the Ka values for soluble starch

were 2.0, 0.77 and 118 g/L; the optimum pH
were 4.4, 4.0 and 4.6, respectively; the opti-
mum temperatures were all 70°C. GIII can be
adsorbed by raw starch with adsorption yield
of 80%.

In addition, amino acid compositions of
the 3 isoenzymes and their CD specira were
determined.

Key words

Aspergillus aiger; Glucoamylase isoenzy-
mes
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