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Large Scale of Ethanol Fermentation from Sweet
Potato Cooked at Low and High T zmperature
Ryu Beung Ho, Kim Woon Sik* Kim Sung Du*, Choi meung Ho™,
Nam Ki Du* and Ha mi Suck
Department of Food Science and Technology, College of Science
and Technology, Busan San Ub University
*11 San Trading Co., Busan, Korea
(Received April 1, 1986)
Possibility of large scale ethanol fermentation from sweet potato were compared with low temperature and
high temperature cooking. Productivity of sweet potato mash cooked at 90°c for 120 minutes was higher than
that mash cooked at 124°C for 60 minutes and also fermentation yield at low temperature cooking was better
than high temperature cooking. Low temperature cooking was successfully carried out on a large scale. In
conclusion, low temperature couking on large scale should be reduce energy consumption by approximate
30% compared with hig!: iemperature cooking.
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Table 1. Conditions of low temperature cooking and high temperature cooking using sweet

potato
Group  Size Raw Termamyl Crude Refined Cooking Cooking  Remarks
(mesh) material 1201 (g) enzyme enzyme temperature time
(Kg) (Kg) (g) (C) (min)
A 100%Y 300 46.6 2.07 130 90 120 LTC?®
B 80%* 300 46.6 2.07 130 90 120 LTC
C 80%* 300 23.3 2.07 130 90 120 LTC
D 80% 300 23.3 2.07 130 124 60 HTC*

" Raw materials granula passed on 20 mesh sieve completely
*) Raw materials granula passed a 80% on 20 mesh sieve

¥ LTC: Low temperature cooking
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Fig. 1. Flow diagram for ceoking saccharifica-

tion and fermentation

(1) Self-Fermentor (8) Air line

(2) Eye glass (9) Air filter

(3) Thermometor (10 Man hole

(4) Sample port (i) VSC Agitator
{5) Cooling water in (12) Main outlet valve
(6) Cooling water out (13) Diffuser

(7} Steam line (149 Inoculation

YHTC: High temperature cooking
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Table 2. Condition of gas chromatography for

ethanol and fusel oil analysis

G.C Spectra-Physics Model 7100

Detector F.I.D

Packing 5% Carbowax 20M on 80/100,
Carbopack B-AW 2m X 4" glass
column

Attenuator 8

Temperature Initial temp. 77C, Final temp. 140C

Chart speed 1 cm/min

N, 20ml/min

Spectra-Physics-4200
Computing intergrator

Carrier gas

Intergrator
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Table 3. Analytical data for the starter

Before After
inocula- inocula-
tion tion
pH 4.6 4.5
Total acidity® 1.8 3.3
Total sugars (% as glucose) 11.0 6.0
Yeast viable count (cells/m!) 1.40x1¢7
Bacterial count (cells/ml) 0 0

%:Total acidity was expressed as milliliters of N/
10 NaOH required for neutralizing 10m/ of the
filtered solution
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Fig.2. Comparison of changes of alcohol and
residual reducing sugar contents in the fermen-
ter during fermentation between A and B group
of L. T.C, &A—2A,alcohol content in A group with
L. T.C* O— O, alcohol content in B group with
L.T.C.; & — A, residual reducing sugar content
in A group, ® — @, residual reducing sugar con-
tent in B group. *low temperature cooking, 90C,
120 minutes
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Fig.3. Comparison of changes of alcohol and
residual reducing sugar contents in the fermen-
ter during fermentation between L. T.C* in C
group and H.T.C in B group, & — 2, alcohol con-
tent in C group with L. T.C.*.; O — O, alcohel
content in D group with H. T.C. **, & — &, resi-
dual reducing sugar content in C group.; ®—o,
residual reducing sugar content in D group. *Low
temperature cooking,90C, 120 minutes, ** High
temperature cooking, 124 C, 60 minutes.
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Table 4. Comparison of analytical data of the
mash after fermentation for 96 hours between
LTC and HTC
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Table 5. Comparison of methanol and fusel oil

of fermented mash after progressed 60 hours

N-propyl Isobutyl  Isoamyl diacetyl
1(\ldeh)y de l\(/let:jno] alcohol alcohol alcohol (opm)
pem e (ppm) (ppm) {ppm }

LTC HTC
Group A B C D
Total sugar (gr/i) 157 156. 6 157.1 153.5
pH 5.2 5.0 5.0 5.1
Residual total sugar 9.3 8.5 9.0 11.9

(% as glucose)
Viable yeast cell 14.0x107 '14.0Xx10° 13.0x10" 12.6x10°

E thanol (gr/!) 66.0 67.5 68.1 64.3
Fermentation 82.25 84,35 84. 80 82.0
yield (%)

Productivity 0.73 1.24 1.26 0.67
(ge_l' h fl)

HTC 53.7 192.4 53.7 8%.2 177.3 0
LTC 19.7 128.5 63.2 139.0 3519 1.0
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Fig.4. Relationship required energy and cooking
times between high temperature cooking and low
temperature cooking.

1;preheating until 60C, for 30min, 2;putting raw
material, 3;preheating for loquefaction, 4;liquefac -
tion, 5;cooking and 6;preheating untill 124C

LTC: low temperature cooking
HTC: high temperature cooking
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