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Abstract

A raw starch-digesting enzyme from Rhizopus oryzae was purified by ammonium sulfate fractionation, DEAE-
sephacel column chromatography and Sephadex G-150 gel filtration. The specific activity of purified enzyme
was 45.2 Ulmg protein and the yield was 16.2%. The purified enzyme was found to be homogeneous by
polyacrylamide gel electrophoresis and its molecular weight was estimated to be 67,000 by SDS-polyacrylamide
gel electrophoresis, and also the enzyme had Km value of 4.082 mgiml for raw corn starch. The optimal
temperature and pH for the enzyme activity were 50°C and 4.0-5.0, respectively. Reaction product of raw
corn starch by purified enzyme was glucose mainly.
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Table 1. Summary of purification steps of raw starch-digesting enzyme from Phizopus oryzae

Purification Volume Total Total Specific Yield
step (mi) protemn activity activity (%)
(mg) (RSU) (Uimg)

Crude enzyme 5,000 1,010 2,650 2.62 100
Ammonium .
sulfate 50 146 1,575 10.78 59.4
fractionation
DEAE-sephacel 112 52.1 620 11.9 23.4
chromatography
Sephadex G-150 30 9.5 430 45.2 16.2

gel filtration




Vol. 18, No. 4(1986) R. oryzaes} AAste AL FHEA9 HA ¢ B4

291
3}
100+
O
R il
£ z
E >
S g SO0
1S
— _?>_‘
—i > 1+ ‘6
]
a
A [ 1 1 1 1 I 1
-3 -0 o 04 06 y y . y
: 02 @ 20 40 60 80
1 ! H
—([mg/ml P
5 (mg/mi ]
Fig. 5. Lineweaver-Burk plot for the determination Fig. 7. Effect of pH on the activity of the purified
of Michaelis constant on raw corn starch enzyme
amylose> £ $:4* amylopectin> %54 4 HE> 7 Fu}
ARE>ES5 RHE>AA JA¥) & U, 100+ —
gH FHRSPS E3gol AAMsle YHYE FHEL
100
< 8
i d gy
S| A 1]
=
=
— 9 50+ —
2 ©
- 2
o ©
s :
§ sof ®
v
2z
5
[
a
A B C D E F
Substrates
1 L 1 1
20 40 60 80 Fig. 8. Digesting activity of the purified enzyme on
T ¢ ©c) various kinds of 2.5% solution of raw starch
emperature A: cooked corn starch D: potato starch
Fig. 6. Effect of temperature on the activity of the B: raw corn starch E: corn-amylose

purified enzyme C: sweet potato starch F: corn-amylopectin



292 A%z .2

A ¥ >4 488 >glycogen o] £23 3 24 3
dcn Rag v gl

2% % pH ot¥4d

a3 98k o] 50CAIA 1417 Mesige o 9%
ol4s FAe]l AN TWCAHME T0%H=S $AH&
Bk ol Streptococcus bovis 74 R #e AHE
Feate] o AAHe] 50CHGE FHESDY ARs)
ujs: stgdch, ¥ pH ¢4 4L 5ColA % pH= 10
A2t Helstd& o 23 103 2ol pH3. 5~5.004
M4 dAHgen a1 olde pHAME Qs 4%
g,

a50i2e Y

& 29} o] Ca**& ALY E¢ FAAH2Y Hg™
st Fe* 2 Cu5& 24u4de Adsgd, ole
Rhizopus sp.7b 44 8t glucoamylase 8} 4 o]
Hg*oll 8} A8 A#& woiciE Takahashi 0
o Astel FAbsbgdo

At

8 Woge HE

STaAEd iy AR ¥& YH4EE TLC
2 AEY A3, oY LMY ol g 2047 F
o - AAMHEL A9 glucose g},

100

50 |

Relative activity (%)

L 1 I

20 40 60 80
Temperature ( °C)

Fig. 9. Effect of .emperature on the stability of the
purified enzyme

K B T4 F e
100
z
>
S sof
[J]
2
5
[T]
x
—d 1 i 1 L L.

20 40 60 80 100 120

pH
Fig. 10. Effect of pH on the stability of the purified
enzyme

Table 2. Effect of metal ions on the activity of the
purified enzyme

Relative activity (%)

Metal ions

ImM 10mM
None 100 100
Na*! 98 102
K* 88 96
Mg 98 103
Ca" 100 110
Fe*? 73 44
Cu*? 79 54
Ba*? 98 101
Li* 97 105
Hg* "~ 88 41
Mn*? 101 103
EDTA 92 95
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Fig. 11. Thin layer chromatogram of the reaction pro-
ducts of raw corn starch by purified enzyme

St: standard sugars 1: sample after 1 hrs
G: glucose reaction
M: maltose 2: sample after 20 hrs

S: soluble starch reaction
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