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Fig. | The hydrolysis curve of gluccamylase 1o differens polysaccharide substrates
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Fig. 2 The Hydrclysis curve of glucoamylase to different oligosaccharide substrates
1. ZH%E Maltose; 2. FH = Malwtriose; 3. ¥ ¥ 8 Maltotetraose;
4. %7 T 88 Maltopentaose; 5. # 7B Maltohexaose ;6. % I -L#f Maltoheptaose.
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Table 1  Initial velocity of enzymatic hydrolysis of diffcrent substrates

i E- A 3 KR BE
R % x| ®F .

Substrar Co Glycosidic bond Initial rates Degree of

ubstrates nen linkage (mgGle.h ' mg=!) |  hydrolysis¢ %)
WREE R
Soluble starch 161.7 100
R
984, ] .00
Dextrin 84. 3 !
%*Eﬁ} . a-1.4 1136. 7 ' i
Glutinous rice starch
0.1% @ ],6

t Il

st h 992, 7 ‘ 55. 6
Porato starch
Bl G422 100
Glycogen

T 2 GE B e
Corn starch 11576 1oe
b 2mmotl/1. «1.6 1.74
Isomaltose
4 Zmmol /1. a-1.4 203. 6 100
Maltose
EF=R 569.7 100
Maltotriose
EFNE 1018. 4 100
Maltotetraose
*

< LA Immol/L a-1,4 1110 100
Maltnpentanse
FEHENE
Maltohexaase 1149.2 109
EHCR
Maliohepraose 1200. 2 100
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Fig. 3 The final products of enzymatic hydrolysis of different substrates

1. ¥ H i Potato starch; a, % ¥ Maltose,

2. ¥¥5 Dextriny b. % ¥ T Maltotriose;

3. Bk IE® Glutinous rice starch; c. # FPI#E Maltotetraose ;

4. ¥ Glycogen; d. % F T8 Maltopentaose;

5. EXIT¥H Corn starch; e. F FAH Maltohexaose:

6. #ifii8E % F ¥ Glucose+Maltose; f. % i £ B Maltoheptaose;

7. HMEMEIBE Standard glucose. g WEWH%E 18 Glucose -+ Maltose.
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Fig. 5 The intermediate products of enzymatic hydrolysis of different oligosaccharides

L Imin; 2. 5min; 3. 10min; 4, 30 min ;5. $iAE# 5 (K%M Standard oligusaccharides.

.

1/V¥x10%mg Glc . p |
mg™")!
&
-

-6 —-12 -8 —4 ¢ 4

-0
1/Sx 10 ?

F6 ZWHIEWEHE Lineweaver-Burk AL {8 ¥

lineweaver-Burk plots_for polysaccharide substrates
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‘Table 2 Kmnand Vaa of GAI

3 2 XICHH e K Vi
Substrates Ko (mg Gle.h '.mg "
LR B Glutinous rice starch 0.045% 1520
n[EPEIERY  Soluble starch 0.063% 1270
BiIK]  Dextrin 0.059% 1120
¥lE  Glycogen 0.076% 1220
e Maliose 1. 92mmol /1. 590
Y B Maltotriose ! 0. 38mmol /1. 1370

3 BALESYH CALTZHNE®

Table 3 Elfvct of carhohydrates on GAL activity

Bk I N IR
Carbohydrates Concn. R*l"'“"‘j actvity

(mmol/1.) (@D

BT None 0.0 |ou

D-W K% 1M/ D-Gluconic acid lactone 1.1 T

B #  Inositel [o. 0 88, 1

WUER Ribitol s

A HBER Maltitol S8, 2

a-FFIRME  a-Cyclodextrin - =0, 0

FHARME  ACyclodextrin 75.8

T-HARMKE  Y-Cyclodextrin 0, 2% 97.9

M% £#  Tullulan L05. 0
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SUBSTRATE SPECIFICITY OF GLUCOAMYLASE FROM
ASPERGILLUS NIGER MUTANT

Guan Hancheng  Yan Zizheng Zhang Shuzheng
(Jnsticutr wof Microbidagys Acedentia Sinica. Beijing 100080)

Abstract  Clucoamylase GAI from Aspergiiius niger mutant T-21 hydrolysed only some
kinds of starch and maltooligosaccharides and the sole product in each case was glucose.
The initial rate of hydrolysis of maltose was 100 times more than that of the isomaltose.
The initial hydrolysis velocity of poly-and cligo-saccharides were about 1000 mg Gle.
h™'. mg '. however. maltose and maltotricse only 200 and 570 mg Gle. h'. mg !
respectively. The degree of hydrolysis of some kinds of starch and maltooligosaccharides
were 100% or approximately 106% . but the potato starch somewhat lower. The results
of intermediare product analysis of the enzyme's hydrolysing maltooligosaccharides
showed that the first product was one glucose residual less than the original substrate.
and one more giucose eliminated in successional cut, the process went on untll glucose
as the fmal product. The GAI couldn’t hydrolyse cyclodextrins, which indicated GAI
was an cxo-amylase, .

The K, valués of GAl for maltose, maltotriose, soluble starch, glutinous rice
starch, dextrin and glycogen were 1. §2 mmal/L, 0. 38 mmol/L. 0. 053%, 0. 045%,
0. 059% and 0. 076% respectively; V.. values were 590. 1370, 1270, 15204 1120 and
1220 mg Glc. h™'. mg ™" respectively. The D-gluconic acid lactone was an anticompetitive
inhihitor of GAI and maltitol was a mixed inhibitor.

Key words  Aspergiilus niger mutant, Glucoamylase, Glycosidase, Substrate specificity
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