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Development of Ion Beverage from Dongchimi Product
by Reverse Osmosis Concentration
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Department of Food Science & Technology, Kyungpook National University

Abstract

Dongchimi as a Korean traditional fermented food was studied for the possibility of developing
into as an ion beverage. Reverse osmosis process was applied to the concentration of dongchimi juice
in this study. Dongchimi was prepared at different concentrations of salt and fermentation tempera-
tures. Mineral components of concentrated dongchimi juice were analyzed and compared with those
of ion beverage products. The changes of sugar contents and mineral contents were studied depending
on different fermentation temperatures, periods and salt concentration. The amounts of mineral compo-
nents such as K", Mg*" and Ca?' were increased during fermentation but slightly decreased in the
last period. It was found that the concentrated dongchimi juice could be used as an improved ion
beverage in future, since the electrolytic dissociation components were much more in the concentrated
dongchimi juice than those in the existing ion beverages.

Key words: dongchimi product, reverse osmosis, ion beverage.

M £

19601 olell F&F AAAdA A wE IRl
P AEFHARS B} oheds} A7 glE-
‘X Hol ZtzEe ndaFAE Baksta ok =
gAY g7 W3l ueb M AE AR
AEsted Se)o] HEAFo] wa) ofoko] Hojud
27 2% FERIEY At 4] o &5 %}——0“
Erela 7hE sy} ApH o F Hgsta] Fal %
AlEo ot 72EdEANe zHEly olr,},

FE F Y523t &7 A7 g, v
ZNEARR sk Feiviel AEA "ﬂ
AXF2 shtgl BAmEtY odeke) %T?ﬂ
ofziul, Zrigrt Wel Eo7tAl wx E§ e
4317 dgel sto] @wlsle] S} zupd w7}
Z7VtA 2l 2Ed ol Add oz FAY e
A4E 2% AR vl AAE 7 oeng
FAE o) &% FA FAFE pRE g% 4w

we

x,

=

F4

Corresponding author: Yong-Hee Choi, Department of
Food Science & Technology Kyungpook National Univer-
sity, Taegu 702-701, Korea

573

SolAl F& FACZ Agwre & o Azl
ek

Qg gAvle] o dFE FAvl Az g
Aol e Aol F o] HEYES sl B
AB) g o] 48 TP HE7IS T e
alulgk Agelet & 4+ ek

ol ¥ adFelM el HFHER FAUIE ol

f3ted ogd A FEE AAEHe G o
EE Az ede HES] A8 TAV HA F
AREE odeiviA ARFE A, FEE FHHSE
EAste], o] 5 A A@Ew o] Fuet AL AT
pac i 0}52% o eE TAE B8 2EAY w5AS
Hzste] o] FHAE o] 83 o] FR Ax HINE

e N g

F-(Raphaus sativus L)= Zo) 20~25cm, £33 1.0~
15Kge 2AFE AMEstgen 1 e Ysze
vhs, A7, 13 3E, AFE (FEFA 9% HAdE

Apgsto] ofeloh e gt ol shol 4 APz A



574 LA Eets] A A 26 Al 53 (1994)

CJ

Fig. 1. Schematic diagram of R.O. experimental sys-
tem

1. Feed tank 6. Module

2. Prefilter 7. Relief valve

3. Pump 8. Flowmeter

4. Damper 9. Temp. controller

5. Pressure gauge

Table 1. Ingredients ratio of dongchimi used in this
study

Ingredients Radish Garlic Ginger Red W?ISh
Jepper  onion
Ratio 100 0.5 0.3 04 1
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Fig. 2. Changes of glucose contents in dongchimi juice
during fermentation
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Fig. 3. Changes of fructose contents in dongchimi juice
during fermentation
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Table 2. Changes of mineral contents at different tem-
peratures and fermentation periods in the dongchimi
juice fermented at the salt concentration of 2.0%

Mg?  Ca*! K*

oc 3 10.0 389 1100 96.3
9 20.0 22.1 76.0 872.0

16 100 381 2000 949.0

22 20.0 356 1200 857.0

28 30.0 318 3150 911.0

31 45.0 202 3200 908.0

5C 3 10.0 36.6 70.0 10085
9 10.0 29.1 50.0 8470

16 20.0 762 1100 13843

22 500 1118 2600 1268.0

28 80.0 1202 2870 941.0

31 750 1007 2310  1109.0

10T 3 10.0 34.8 50.0 9575
9 10.0 318 80.0 950.5

16 50.0 683 4150 913.5
22 80.0 39.8 3200 856.5
28 90.0 968  560.0 974.0
31 85.0 356 280 905.0

Temperature days Na' (ppm)

Table 3. Changes of mineral contents at different tem-
peratures and fermentation periods in the dongchimi
juice fermented at the salt concentration of 2.4%

Temperature days  Mg®® Ca* K'

Na* (ppm)

0c 3 10.0 175 1100 1760.0
9 200 432  180.0 876.0

16 40.0 59.1 3000 991.0

22 15.0 378 1350 8715

28 30.0 272 3800 858.0

31 75.0 202 2800 934.5

5C 3 10.0 35.7 90.0 1420.3
9 10.0 36.1 80.0 918.0
16 20.0 66.2 1400 1762.3
22 40.0 90.3 2372 1258.0
28 500 1102 2670 9740
31 40.0 92.7 2310 941.0

10C 3 30.0 423 1000 1836.0
9 60.0 538 2100 17100

16 60.0 488 160.0 1770.0

22 60.0 546 4200 1931.0

28 100.0 458 4400 9794
31 80.0 604 5750 944.5
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Table 4. Changes of surgar contents at different pro-
cess pressure and temperature under 0°C aging tem-
perature

Process Process  Saltness Glucose  Fructose
pressure temperature
(Kgi/cm?) (c) (%) (/100 m)) (g/100 ml)
10 10 2.0 0.382 0.218
10 24 0.197 0.191
20 2.0 0.372 0.212
20 24 0.193 0.185
15 10 2.0 0.384 0.235
24 0.201 0.201
20 2.0 0.378 0.211

24 0.195 0.181
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Table 5. Changes of surgar contents at different process pressure and temperature under 0°C aging tempera-

ture
Process pressure Process tempera:ure Saltness Mg Ca®* K~ Na~
(Kg/cm?) () (%) (ppm) (ppm) (ppm) {(ppm)
10 10 2.0 16.0 68.6 300.0 1138.8
24 63.6 94.6 450.0 1288.3
20 2.0 15.3 68.1 300.3 1139.0
24 62.7 97.2 439.1 12779
15 10 2.0 16.7 67.3 297.2 1238.6
24 64.2 95.8 450.8 1287.7
20 2.0 16.3 69.3 290.0 1251.8
24 62.7 101.1 460.0 1298.0
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Dongchimi and lon everages

Fig. 4. Comparision of glucose content in dongchimi

and concentrated dongchimi juice with ion beverages
1: Fermented dongchimi at 10C, 2.4¢%, 7 day: 2: Con-
centrated dongchmi of 1 at 10 kg/cm? 10C, 3, 4. 5,
6: lon beverages

2 AgaAdely HHe) AL £ el %
Au] 51% Hal o5& BF AL wlaste] Table

4o vepyelct

—
<4
=
(¢
[N
2
X
o
rie

d
o
=
o
o
M
o
N
=
ok

™ ou

Dongchimi and lon beverages

Fig. 5. Comparision of magnesium ion content in dong-
chimi and concentrated dongchimi juice with ion bev-
erages

1: Fermented dongchimi at 10C, 2.4%, 7 day, 2: Con-
centrated dongchmi of 1 at 10 kg/cm?® 10T, 3, 4, 5,
6: lon beverages
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Dongchimi and ion beverages

Fig. 6. Comparision of calcium ion content in dong-
chimi and concentrated dongchimi juice with ion bev-
erages

1: Fermented dongchimi at 10C, 2.4%, 7 day, 2: Con-
centrated dongchmi of 1 at 10 kg/em? 10C, 3, 4, 5,
6: Ion beverages
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Fig. 7. Comparision of potassium ion content in dong-
chimi and concentrated dongchimi juice with ion bev-
erages '
1; Fermented dongchimi at 10C, 2.4%, 7 day, 2: Con-
centrated dongchmi of 1 at 10 kg/cm? 10T, 3, 4, 5,
6: Ion beverages
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Dongchimi and lon beverages

Fig. 8. Comparision of sodium ion content in dongchimi

and concentrated dongchimi juice with ion beverages
1: Fermented dongchimi at 10C, 24%, 7 day, 2: Con-
centrated dongchmi of 1 at 10 kg/em?® 10T, 3, 4, 5,
6: lon beverages
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