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Abstract

For the development of & model (o predict absorbed salt guantity in radish during salting,
absorbed salt quantity and water content change in radish by the hour were measured at 5%,
10%, 15% brine concentration and at 14°C, 20°C, 3¢°C respectively. Absorbed salt quantity in
radish by the time showed logarithmic function, absorbed salt guantity by brine concentration
and temperature showed linear relation. A model to predict absorbed salt guantity in radish at
each time, brine concentration and femperature was calculated by the regression program of
SPSS. Apparent diffusivity of salt in radish was calculated from appropriated diffusion equation
solution of Fick s second law using computer simulation. Salt diffusivity in radish increased as
brine concentration increased and the effect of temperature could be expressed by Arrhenius
equation. A model equation which could predict salt diffusivity was developed by regression
amalysis. To specify relation between salt quantity which absorbed into radish and water content
which removed out of if, Flux ratio (JW/ 45} was calculated. The values showed that the removed
water content was greater than the absorbed salt gquantity.
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Table 1. Changes in salt concentration of radish during salting

Temp. Brine cone. Salt concentratlon(%)

() (%} thr Zhr 3h 4hr Shr Bhr Thr 8hr
5 1.558 1.985 2.333 2455 2.686 2.750 2901 3.094

10 10 2.693 4.368 4.956 5.524 5.988 5.288 6.324 8.471
15 © 4,360 6.648 7.123 3.099 8.275 9.306 10.0656 10.130
5 1.714 2.181 2520 2.653 2.282 2.926 3.077 3.282
20 10 3.365 4.969 5.324 5,953 6.386 5.632 7.020 7.251
15 5115 7371 8427 8860 9473 10.548 10.740 10.798
5 1.860 2.318 2.660 2.812 3.081 3.098 3.437 3.623
30 190 3.608 5.367 5.764 56.607 5.731 7.374 7.380 7.938
%.339 10,430 11963 11,991

15 6.176

10.566

10,602 11.805
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Fig. 1. Comparison bhetween experimental and pre-
dicted values of salt concentration depend-
ing on time at 20°C.

Table 2, Coefficient values and R-squares in the
predicted model of salt concentration of
radish depending on time
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Fig. 2. Compariscn between experimental and pre-
dicted values of salt concentration depend-
ing on brine concentration at 20°C.

Table 3. Coefficient values and R-squares in the
predicted model of salt concentration of
radish depending on brine concentration

Temp. Brinecone.  Coefficient values
R-square

(T) (%) a b
5 0.7144 1.5234 0.5905
10 10 1.8222 2.9111 0.9831
15 2.7261 4.3872 09773
5 0.7219 1.6882 0.9909
20 10 1.8120 3.4606 0.9916
15 2.7697 3.4606 0.9870
5 0.8136 1.7827 0.9727
30 10 19741 3.7283 0.9842
15 2.7950 6.4987 0.9590
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Temp. Time Coefficient values
R-square
() (hr) a: b
1 0.2810 0.0637 0.9878
2 0.4663 -0.3293 0.9998
3 0.4790 0.0140 0.9970
10 4 0.5644 -0.2847 0.9975
5 0.5589 0.0607 0.9891
[ 0.6556 -0.4413 0.9979
7 0.7155 -0.7280 0.9994
8 0.7036 -0.4710 0.9995
1 0.3401 -0.0030 0.9997
2 0.5210 -0.3763 0.9980
3 0.5907 -0.4833 0.9992
20 4 0.6207 -0.3850 0.9987
5 0.6645 -0.4160 0.9983
6 0.7622 -0.9200 0.9998
7 0.7663 -0.7173 0.9997
8 0.7516 ~0.4057 0.9980
1 0.4316 -0.4347 0.9881
2 0.6021 -0.6797 0.9999
3 0.7770 -1.4913 0.9861
30 4 0.7754 -1.0923 0,9999
5 0.7521 ~0.7163 0.9997
8 0.8507 -1.1480 0.9999
7 0.8526 -0.9293 0.9982
8 0.8368  -05173  0.9997
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Where, R-square
(%) (br} s b

B : Brine conc. (w/v, %)

0.0151 1.4100 0.9997

as, b : Coefficient values 0.0167 L&217 0.9989
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Fig. 4. Changes in water content of radish during
salting at 20°C.

Table 5. Coefficient values and R-square in predicted model of zalt concentration of radish depending on

time, brine concentration and temperature

Coefficient values 2
R-sfbare
& a as
-0.3545 0.1860 -0.0395 0.2041 9.9613E-03 0.9949
as as b
6.7122E-03 -1.3110E-04 0.5468
Table 6. Changes in water content of radish during salting
Temp. Brine cone. Water content (%)
) (%) 1lhr 2hr 3hr 4hr 5hr Ghr 7hr 8hr
5 93.218 92.857 92.634 92.078 91.602 91.564 91.385 91.220
10 14 91.945 90.179 89.253 88.440 87.987 87.256 87.245 87.108
15 80,385 ‘88.131 86.924 85.276 85.216 84.002 83.176 83.063
5 93.107 92.412 91.803 91.715 91.168 90.976 90.769 90.558
20 10 90.645 89,737 88.926 88.435 87.905 87.566 7.175 86.979
15 89.038 86.912 85.533 84.628 84.136 83.561 83.392 83.180
5 92.165 91.213 90.762 20,711 90.448 90.432, 90.009 89.592
30 19 90.612 88.717 88.617 87.366 87.25% 87.050 86.882 86.603
15 87.0919 85.963 84.433 84.203 83.261 83.071 82.993 82.875




578 He g - Hgg

kr

29| #MA ([Da)

B4U 29 A FAASTE computer sinulation
oz Ast Zztg Table 7o VERIAC
squares methodol 1Z48ted computer programE
ekl D& Fabdar (20 Daghg ¥l 21 (@)
dia Fe Agel FRE Foy FEA 4
@l H&A717] fef -t T2 2FeRE FF
o FEE VELR Y 0g T AFY g TEA
gratete] EitAl g Aldstg e,

Tabie 79 WERd Hteh o] 2o} 288 ¥E7)

q

Least

Z7VEe) wd FuATrt woldch o2 2EY
4

T At.20C

w 85x A

+ 1q] 10

=] 15%

= - calculated

9] values

o

O 104

<

+ 1

& 84

e 8

(@)

~

wt G

[y

[t}

5t

C o4

o 4

(&}

= 2-

c O

7]
o T 3 3 % 5 53 %

2
Salting time(hr)
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Table 7. Calculated values of apparent diffusion
coefficient using computer simulation

Temp.  Brine cone. Apparent diffusion coefficient

(T} (%) (mm¥hr)
5 5.38
10 10 7.20
15 8.09
5 8.35
20 10 9.35
15 16.63
5 7.88
30 10 11,61

15 15.46
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Table 8. Coefficient values and R-squares in the
predicted model of the apparent diffusion
coefficient depending on brine concent-

ration
Temp. Coefficient values
R-square
c) @ b
10 0.3766 1.0847 0.9915
20 0.4786 1.0931 0.9827
30 0.6076 1.07714 0.9960
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Where,
Da @ Apparent diffusion coefficient (mm/hr)
Do : Constant (mm?/hr)
Ea : Activation energy (J/mof)
R Gas constant(J/mol °K)
T : Absclute temperature (°K)
T /T x 1¢¢
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Fig. 7. Effects of temperature on apparent diffusion
coefficient using Arrhenius equation in radi-
sh.

Table 8. Coefficient values and R-squares in the
predicted model of the apparent diffusion
coefficient depending on brine concentr-
ation using Arrhenius equation

Brine conc. Coefficient values
RB-square
(%) ax b
5 -1.9082 8.3530 0.9943
10 -2.3809 10.3428 0.9971
15 -3.2381 13.4672 0.9919
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Ao e 5o HARE Jd&sted 88 5
Ao ARt
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Ln{Da) = a:Ln(R) +a: (1) +a: Ln(B)

xT+b (10}

Where,

Da : Apparent diffusion coefficient (mm?/hr}

B ! Brine concentraion {w/v, %)

T : Temperature (1/"Kx 1%, K=EKelvin temp. )
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Table 10. Coefficient values and R-square in the
predicted model of apparent diffusion
coefficient of salt in radish

Coefficient values

R-square
A a= as

b
4.4142 0.0387 -1.1549 0.9602 0.9942
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2

-W=R-8 {11
R = 4W/4S
Where,

W B4 (g water/100g water in radish)
SFel AEF (g salt/100g water in radish)
R Flux ratio (W) a4
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.
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Table 11. Flux ratio during salting at various tem-

perature

’I;etm)p Flux ratio
10 1.120
20 1.169

30 1.236
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Fig. 8. Flux ratio radish during salting at various
brine concentration.
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