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Abstract

In order to develop a novel dewatering process for soybean milk residue, hydraulic press with ohmic heating
was built and its expression conditions were examined. The electric conductivity of raw soybean milk residue
was 0.128 S/m and increased linearly with increasing temperature. Water content of the residue could be
reduced to 74% with the conventional hydraulic press, but to less than 70% by applying ohmic heating to the
hydraulic press. The most effective dewatering was achieved by applying alternative current with 5 kHz fre-
quency at 60 V during expression. The solid content of the expressed liquid was markedly reduced from 10%
to 3.3% by ohmic heating during expression. Temperature of the cake rose to above 95°C during the dewat-

ering due to ohmic heating.
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Fig. 1. Schematic diagram of hydraulic press unit us-
ing ohmic heating
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Fig. 2. Effect of pressure on the dewatering of raw soy-
bean milk residue by hydraulic press (Sample weight:
130 g, Initial thlckness of sample: 15 mm) A—A; 3kg/
cm 0—@; 5 kg/em®, T—{J; 10 kg/em’, W—M; 20 kg/
cm’
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Fig. 3. Effect of pressure on the dewatering of raw soy-
bean milk residue for different pressing time by hy-
draulic press (Sample weight: 130 g, Initial thickness of
sample: 15 mm) Pressing time : A—A; 5 min, @—@; 10
min, l—M; 20 min
913ted 7 ghat ghHellA SE, 1038 2 208 2R ¥
3HA cake®] 48 §FFS Fig. 3of vpehlgiTh g3 ot
o] 5~20 kg/em® W4 el 4] F718Iol-E o sH3 Aol
o] el 2] R vlst =] 2-25%
wro] Zhadof qFAkFY F7he] Eshe Aglrh

B h ARle] $Hske Aad & AR
A7k @4 fstol wAE GG Table 1o el
oh. ofwf A8 qb2 AlREe] X E-E 100 mmele},
27] 2% FA7} 15 mmGFAF 130g) 7=
A7k 27184E PREAGo] Fhsg ot A
20 mmed W HFed o) 23]e) Ahstget ol
Shutel zAo] vlg AWated T FANAE
dol ola) Bel® el o)A 9wz o) Fak
=) o] A7} AL AL gol W] Wl Ao
= A47ch @9 gt Alolae) SeyRe v T
A 15 mm o)l A% FA7L 5% o &
Fo] F7t=le] 8 mmd wli= 73.71%2 Ao
15 mm&] o= 77.08%, 20 mm o= 78.25%%. A ¢}
qtaksix) ¥ghet.

Aubd o7 Z7] FR-Fekl diste] @] 1-5%%t
o Zasel, ZIAM A Ao RE BEHoR
@47 w7 gerhe A 4 & ek olsh 2 A
& Fgube A, A4, R, AR 5 58
Ho| & Aroz FAH glo] nso] =17 o
olcht . qlubgow Fgubel bt A Y

flo o

Table 1. The effect of sample thickness (weight) on the
dewatering of raw soybean milk residue”

Filling Initial Thickness after O™ yolume of

weight thickness  expression” Zint:;tse(;f expressed
€ (mm) (mm) e () liquid (D)
70 8 5 73.71 6.0
130 15 14 77.08 115
200 20 18 78.25 72
300 40 35 78.29 6.4

"Sample: raw soybean milk residue, initial moisture=79.2%
z)Expression condition: pressure=5 kg/cm”, pressing time=10
min

Iilectlric conductivily (nS/cm)
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Fig. 4. Variation of electric conductivity of soybean
milk residue during ohmic heating (—{J; mashed po-
tato, A—A; raw soybean milk residue, ll—M; potato,
@—@®; distilled water
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Fig. 5. Dewatering profile of raw soybean milk residue
during hydraulic expression with ohmic heating
(Sample weight: 150 g, 100 V, 60 Hz, Hydraulic pressure:
10 Kg/em®)
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Fig. 6. Comparison of dewatering effect of raw soy-
bean milk residue (pH 7.0) by hydraulic expression
with and without ohmic heating (Sample weight: 150 g.
()hr}nic heating: 100 V, 60 Hz, hydraulic pressure: 10 Kg/
cm’)
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Fig. 7. The effect of pressure on the dewatering of
soybean milk residue by hydraulic expression with
ohmic heating (Sample weight: 130 g, Pressing time: 20
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Fig. 8. The effect of voltage of alternating current on
the dewatering of soybean milk residue by hydraulic ex-
pression with ohmic heating (Pressing time: 20 min, Pres-
sure: 10 kg/cm’, Sample pH: 7.0, Sample weight: 150 g)
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