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A Study of Dewatering Model of Potato Slice when Soalked in
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Abstract

Te investigate the effect of molecular size of solute of solution where which potato slices were soaked,
In the case of soaking in low molecular solution like NaCll and polyethylene glycol(PEG)400 solution only
plasmolysis was observed. However in high molecular solutiom like PEG4000 and PEGG000, cytorrhysis
waa ohserved. Initial dewatering rate was faster when soaked in low molecular solution but total amount
of removed water was larger in high molecular solution. Suggested model fitted well dewatering
phenomena when scaked in high molecular sclution, Pressure factor and concentration factor was more
dependent on concentration of scaking solulion than scaking temperature.
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(1) (Hagen - powseulll )

v . velocily of fluid m mpe (cn/s)
AP pressure difference (g/om - s® )
: viscosity of fluid (g/cm - g)

. length of pipe (om)

[ I

. diameter of pipe at time t (cm)

o), oWl D = D, expl-al) & EEEE
mass flux

. _ dm _ PDi . —
o= T Eal e AP - exp(—2at) ()

DE
—ez%f ﬂaP {1 — exp(—2at)} (3)

m  mass flux (water flux) (g/s)
m : water loss (g)
D, ¢ diameter of pipe at time t = 0
AP pressure factor (g/om - &%)
a © Concentration facter (s

. density of fluid {g/cm®)
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2 . predicted water Inss (g)
Mgy - experimental water loss (g)
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Fig. 1. Shape change of potate sample after
soaked in various selution for 5 hours at 30°C,

1. raw potaio: 2 scaked in 1 M NaCl: 3. soaked
mn 1M PEG 400; 4. soaked 1in 0.1 M PEG 4000
5. soaked m 0.1 M PEG 86000,

Table 1. Water loss and morphelegical change
during scaking in various solution (30°C, 5 hr)

NaCl  PEG  PEG 4000 PEG 6000
(1 M) 40001 M) (01 M) (01 M)

WL /g

0.196 0.466 0,699 0716
sample

WL/AIWC® 0247 0654 0,858 0.891

Cytorrhysisg) - - +4 4

UWL o water loss, g
2 TWC : minal water content, g
¥+ cytorrhysis happened

~ : cytarrhysis not happened

] .
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Fig. 2. Effect of soaking solution on dewatering
of potato slice (soaking temperature : 30°C).

+: 1M NaCl, & 1 M PEG400, #: 01 M
PEG4000, m: 0.1 M FPEG6C00.
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Table 2. Pressure factor and concentration factor in the proposed model of the water loss during

soaking in various solution

30C 45C BOC
Solution .
4P a R 4P 3 R? 4P a R

1 M NaCl 169 1347 05473 811 103 04752 727 214 05538
1 M PEG 400 0.27 131 0.6245 11.3 75.4 04974 212 189 06249
PEG 4000

a1l M 0,22 113 09775 GA7 276 09572 0.44 2.82 05710

010 M 0,17 084 09792 0.53 2.29 0.9623 0.23 2.57 0.5783

0.05 M 017 0.77 05787 0.16 .89 0,9922 0.14 1.25 0.6435
PEG 6000

01 M 017 0.76 0.9635 0.30 143 06672 0.49 3l 09792

0067 M 0.13 0.62 0.9652 .15 0.77 09874 0.47 3.07 (,9921

0056 M 0.05 0.47 (.9468 0.08 0.36 (.9404 0.31 207 (0.9563

o o =
S @ B

WL expenmental

o
o

=3

o 0z a4 08 (4L ] 1
WL calculaed

Fig. 3. Correlation between the calculated and
the experimental values of water loss{WL) when
soaked in various solution, o: PEGS000(0.1M),
C: PEG4000(0.1M), 4a: PEG400 (1M), m:
NaCl (1M).
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Table 3. Regression coefficient of second degree polynomial for pressure factor( 4 P) and concentration
factor(a) of proposed model as a function of soaking temperature(T) and concentration of socaking
solution(C) when soaked in PEG 4000 and PEG 6000

farm @ AP = kg + ki€ + keT + kCT + kaC? + ksT”
a ="ty + HC + BT + bsCT + bal* + beT?

I'§ E?
ko - En -
Iy 067 by -4489"
ks 0.007" bs 0.05"
PEG 8000 0.947 0415
ks - b -
I 63.8 by 370.4"
ks - bs -
ko - be -
ki 245 o 829"
ko 0.001” b 008"
PEG 4000 0810 0911
ky - bs -
ka - by -
ks - bs -

" p<005, 7 p=001
for PEG 6000 4P = -672C + 0007T + 638C% a = -4486C + 005T + 3724C°
PEG 4000: 4P = 2.45C + 000LT, a = 825C + 00RT
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