BRBRORZ 224 D) AR b Y

%H%O)@%?—E&: L DML TV O — VR (R EA L
)

=:=zh.

HhRE: FIKAKFE R EER

~NFH: 2008-02-14

*F—7—NK (Ja):

*—7— K (En):

EEE: HIL, BE, AR, 818, 5%, Mk, KAR, 11,
Toyama, Seizen, Ishihara, Masanobu, Yonaha, Kazuo,
Ohkubo, Tsutomu

A—=ILT7 KL R:

FilE:

http://hdl.handle.net/20.500.12000/3991




EHBEOMEICE BHLE T4 3 — L IR o

o BEREE SRERE . ALY

Seizen Tovama: Masanobu Ismmara’ Kazuo Yonaua® and
Tsutomu Omkus&*: Saccharification of uncooked sweet
potato tubers with enzymes for ethanol fermentation.

Summary

Process conditions of maceration, liquefaction and saccharification
of uncooked sweet potato tubers by using commercial enzymes for
ethanol fermentation were investigated, and the following results
were obtained.

The tubers were macerated with 0.2% pectinase by incubating at
40°C for 4 to 5 hr. The degree of maceration was dependent on
the enzyme concentration and incubation time. Reducing sugar did not
increase when the macerated mashes were incubated with a—amylase
and glucoamylase at 40°C. The macerated mashes were liquefied with
a—amylase at pH 55 and 80°C for 10 min. In the presence of glu-
coamylase the liquefied mashes were saccharified at pH 4.5 and 40°C
for 4 hr. Ethanol fermention of the saccharified mashes was carried
out with baker’s yeast at pH 45 and 30°C. After 48 hours fermen-
tation, the ethanol yield of 15.0% (v.”v) was achieved, and 81.6g of
ethanol was obtained from 500g of sweet potato tubers.
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Fig. 1. Time course of maceration process of mashed sweet potato tubers with
pectinase

Sweet potato tubers were washed with water and steeped in 0.2% sulfuric acid
overnight to sterilize them, and mashed. The enzyme used for maceration was
pectinase preparation (10,000units,”g) of Aspergillus niger. The mashed tubers (5009)
were incubated with various concentration of pectinase at pH 4.5 and 40°C. The re-
ducing sugars produced in the mashes during the incubation were determined by the
Somogyi’s method using glucose as a standard. The maceration process was followed
by measuring the reducing sugars. Pectinase (w/w): (a) 0.06%, (b} 0.1%, (c) 0.2%

Fig. 2. Reducing sugars concentration during the course of maceration, liquefaction
and saccharification of mashed sweet potato tubers

The enzymes used for liquefaction and saccharification were g—amylase (10,000units
/8) of Bacillus amyloliquefaciens and glucoamylase (6,000 units,/g) of Rhizopus niveus,
respectively, The mashed tubers (500g9) were macerated with pectinase (0.1%, w/w)
at pH 45 and 40°C for 24 hr(a). The macerated mashes were liquefied with ¢—amyl
ase (0.05%, w/w) at pH 55 and 80°C for 15 min(b), and then saccharified with glu-
coamylase (0.1%, w/w) at pH 45 and 40°Clc). Amount of reducing sugars produced
during the process was determined. Other conditions are the same as Fig. 1.
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Fig. 3. Reducing sugars concentration during
the various types of process of mash-

ed sweet potato tubers 300

The mashed tubers (500g) were macerated
with pectinase (0.1%, w/w) at pH 4.5 and 40°C
for 24 hr(a), and then incubated with or with-
out g—amylase (0.01%,w,/w) and gluccamylase
(0.1%, w/w). Other conditions are the same
as Fig. 2.

(a), with pectinase (pH 4.5, 40°C, 24 hr) ; (b),

with glucoamylase (pH 4.5, 40°C); (c), with ¢—

amylase and glucoamylase (pH 4.5, 40°C); (d), 0
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with ¢—amylase (pH 5.5, 40°C); (f), incubated

(80°C, 15 min), and then with glucoamylase

(pH 4.5, 40°C); (g), incubated with ¢—amylase (pH 5.5, 80°C, 15min), and then
with glucoamylase (pH 4.5, 40°C)
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Fig. 4. Ethanol fermentation of mashed sweet
potato tubers

The mashed tubers (500g3) were macerated, lique- 3300

fied and saccharified as described under Fig. 3 ex-
cept that the liquefied mashes were incubated with
glucoamylase for 5 hr. The saccharified mashes 200
were used for ethanol fermentation (pH 5.0) conduct-
ed at 30°C after supplementation with (NHg)2SO,
0.1%), Kz;HPO, (0.1%), KHoPOy; (0.1%), MgS0O4+ 7TH20
and K;S;05(100ppm). The medium was inoculated
(5%, w/w) with dry baker’s yeast. Ethanol concen-
trations during the fermentation were determined
using gas chromatography. Other conditions are the
same as Fig. 2. 0 10 20 30 40 50
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