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Isolation of Glucoamylase—producing Rhizopus Strains and
Study on Their Enzyme Properties
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Abstract: 6 Rhizopus strains producing glucoamylase with high enzyme activity were isolated from that were isolated from soil samples collected
from arroundings of Wuliangye Distillery. Strain K-1 with the highest enzyme activity was used as starting strain for fermentation experiments and
enzyme properties research. The results showed that glucoamylase displayed the highest enzyme activity both at 50 ~55 °C (the optimum temper-
ature was at 55 ‘C) and pH value was 5.5~6. Glucoamylase could liquefy corn flour, wheat flour, tapioca starch, buckwheat powder, and soybean
meal, and it could saccharify corn flour easily. The kinetics experiment of glucoamylase showed K, = 1.446 mg/mL and V,, = 0.269 mg/mL - min.

Key words: Rhizopus; glucoamylase; enzyme properties

: 1
: : 11 .
[1]O ,
: ; ’ : > : ,3,5- (DNS)™1,
O 2% pH46 - "),
(Glucoamylase EC.3.2.1.3) .FeS04(0.01 %) KCI(0.05 %) .MgS04(0.05 %) NH.CI |
’ Y- (y- amylase), (NH,),S0, .KNO; .NaNO; NH,NO .
’ : : . UV-2000
N , N N N [2]’ , ;
o : 05¢g, 0.5¢g,
R = 0.5 g, KH,PO, 0.05 g,MgSO, -7TH,0 0.01 g,CaCl, -2H,0
’ 005g, 25g,pH 50, 0.IMPa,121 C
© 30 min, 50°C, 5~6 /100 mL,
2011 ¢ - v KXX2011-
12-284,
:2012-05-21
(1987-), , s s o

o

2012-07-20; s http://www.cnki.net/kems/detail/52.1051.TS.20120720.1041.008.html .

>



33

o

: 20g, 05g,
05 g,KH2PO4 005 g,Mg SO4 ‘7H20 001 g,CaC12 M
2H,0 0.05 g,(NH,),SO, 0.1 g, 100 mL,pH6.0.

1.2
1.2.1
S5¢g , , 45 mL
o 10 min,
o , ImL 9mL
, , 102,107,10*,107°,10°°,
107 , 0.1 mL
) 30°C 48 h,
) . )
1.2.2
25 mL
0mL.0.2mL .04 mL.0.6 mL 0.8 mL,1.0mL,1.2mL,
14mL. 1.6 mL Img/mL ,
2 mL, 3mL DNS ,
5 min, , 10 mL
, , 540 nm
| o " )
:1 mL 55 C,pH6.0
, 1 min 1 pmol
1 (U)(
)o
(U/mL)= {[K(OD,+ OD; )]/2 + b} xNx
10%/10/0.2/180.2
:0OD, A ;
OD,—B ;
10*——mg ng;
180.2—— ;
N—o ;
10— 10 min;
K—— °
1 mL 9 mL
2% 1.8 mL 25mL
,55°C 10 min, 0.2mL , 55T
10 min 3 mL DNS s s
5 min, , 15mL

, , 540 nm

1.2.3
37°C 45°C 50 C 55°C,
60 'C .65 °C ,10 min R
pH , pH4.0 4.5 5.0.5.5.6.0.
6.5.7.0 - , pH
2% , pH o
1.2.4

0.3125 mg/mL,0.625 mg/mL ,1.25 mg/mL |
2.5 mg/mL .5 mg/mL 10 mg/mL ,

1.8mL 55 °C 0.2 mL ,55 C
5 min , o
, /[S] 1 ,
o _1/Km,
1V, Ko Vo
1.2.5
0.1~0.125 mm
S5¢g . N N N
95 mL 200 mL ,
,55°C 10 min, 0.2
mL N o
lg , 55°C , ,
10 min 0.2 mL 25 mL
1.8 mL, 3 mL DNS R
5 min, , 10 mL
, 540 nm , o
2
2.1
1 s y=kx+0.026,k=0.941,
R>=0.998>0.99, o Y
(OD) ,X ,0.026
= 2. 01
S 1.81
1. 64
1. 44
1.2
1.0
0.8+
0. 64
0. 44
0.24
010 Ll Ll Ll L e
0.0 0.2 0.8 06 0.8 1.0
145 3 5 1t (mg/mL)
Bl Arfde
2.2
30 C 1~2d, 6



- 2012 9 219 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2012 No.9(Tol.219)

=) 2.3
s
F 2.3.1
, 6, 6
s 55 7C, s
1 S 2.24
M1 2 3 45 6 7 WI o, o] —
. £ 2.0 '\
M2 wHh s
1.6
’ 2, 1.4
K1 o , 124
’ ’ 4 N 1.0 T T T T T 1
3~ 5 35 40 45 50 55 60 65
’ ’ : A ’ R RERHE ('C)
B 6 BFTEEEN YA
232 pH
pH 7. 7
pH5.5~6 , pH 55,
S 2.24
o o
& 2.0
1. 8
1. 6
3 1. 4-
1. 2
l.C T T T T T L L
3.5 4.0 4.5 50 55 6.0 6.5 7.0
R W pHAi{
B 7 pH i ssE 69 ¥k
24
8, 1/S] 1IN
9, y=5.372x+3.716, X
-1/ Kn K,=1.446 mg/mL, Y
1/V, V.=0.269 mg/mL-min ,
4 = 0.24-
E 0.224 A
= 0.204
= 0. 184
£ 0. 16-
go.n-
0. 124
2oiwq /
0.084 /
0. 06 ——
2 4 6 8 10
AR E (mg/mL)
B8 #HAFHR
2.5
10,
5 10 ,

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



35

(5]

[7]

[8]

[9]

o

FUEA 4R (%)

16
14

12
10
= 8
— 6
4
2
1”7 0526 "&E1 L5 2
1/[S]
B9 #HAHF5£E
70 - —a— % (EH)
—a— (KW
60 - —h— % (%)
—— (A \
50— 50h)
e 101 3]
40 H
30 -
20
10 4
0 -
-10 T T T T T T T T —
o L 0 2 30 4080 60 . T0%. 480
5 1 Bt 8] (min)
B 10 SR sakis R ek ALiE A
6 ,
K-1 , )
55 °C, ,
pHS5.5~6 .

31

Ainsworth G C, Sparrow F K, Sussman A S.The fungi, an ad-
vanced treatise[M]. New York and London:Academic Press,

1973.
White TJ, Bruns TD, Lee SD, et al. Analysis of phylogenetic
relationships by amplification and direct sequencing of
ribosomal RNA genes[M]. In PCR Protocols:a Guide to
Methods and Applications, 1990:315-322.
Kimura M. A simple method for estimating evolutionary rates of
base substitutions through comparative studies of nucleotide
sequences [J]. Journal of Molecular Evolution, 1980, 16 (2):
111-120.
Shenoy BD, Jeewon R, Hyde KD. Impact of DNA sequence-data
on the taxonomy of anamorphic fungi [J]. Fungal Diversity,
2007, 26:1-54.

, . rDNA ITS

V,=0.269 mg/mL - min,,

[4]

[7]

[8]

(9]

[10]

[12]

[13]

[14]

[15]

, K,=1.446 mg/mL,

’

2003,24(3):90-93.

. .
161-163.

2002,25(3):

) ) . [J].
,1998,24(5):31-34.
KUMAR S, SATYANARAYANA T. Purification and kinetics
of a raw starch-hydrolyzing, thermostable, and neutral
glucoamylase of the thermophilic mold Thermomucor indicae—
seudaticae[J]. Biotechnol Prog, 2003, 19(3): 936-944.
ELLAIAH P, A DINARAYANA K, BHAVANI Y, et al. Opti-
mization of process parameters for glucoamylase production un-
der solid state fermentation bay a newly isolated A spergillus

species[J]. Proc Biochem, 2002, 38(4): 615-620.

, . NL-3 .
,1998,23(1):92-96.
;- [M]. : ,

1994.101.

. [M]. ,1994;
218,434,

, . 0.

,2001,2(6): 60—64.
PE-8

s s

[J]. ,2002, 23(11):34-37.

,2004,24(2): 120-122.

[D]. ,20006.
Haifeng Li, Wei Sun, YunyunGao, et al. Cloning, recombinant
expression and characterization of a new glucoamylase gene
from Aureobasidium pullulans NRRL 12974 and its potential
application in raw potato starch degradation [J]. African Journal
of Biotechnology,2011,10 (45):9122-9131.

s s s

,2009,36(1):35-37.

.
0. ,2010(1):36-39.
[D].
,2003.
() 1. ,2011(4):43-45.



