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Use of Vacuum Impregnation in Brine Salting Process of Kimchi
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Abstract

The salting process in kimchi is the most important procedure in terms of its quality and productivity.
For reducing sdting time of baechu (Chinese cabbage), the vacuum impregnation (V1) was applied in
this study. The influence of process variables such as initial vacuum pressure, vacuum pressure period
(t), and relaxation time from vacuum to atmospheric pressure (t,) on sating process of baechu. was
investigated. Sample volume fraction impregnated by the solution (X), relative sample volume deforma-
tion(y) and effective porosity (¢,) were measured according to the change in the process variables. X, y
and ¢, were not significantly changed with the process variables, but significantly influenced by sodium
chloride (NaCl) concentration which occur and osmosis. There might be both inward and outward flows
corresponding to impregnation and osmosis, respectively. It was inferred that the effect of the process
variables could be offset by that of osmosis due to the difference in NaCl concentration.
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1 , vacuum water pump; 2 , pressure Sensor;
3, solenoid valve; 4 , vent; 5 , pressure controller;
6 , computer; 7 , RS 485 communication.

Fig. 1. Scheme of the vacuum impregnation equipment.



~ ABHAZY ASHO =203 10 SAdsn AES0

Al 2| & Bi(torr)| S H(g) ~

CHel =20 g
© 7 -
ARHE) -
= () -

==

A 2E) [ eictom)

L YA 62 1.26401
ANE
< >
a3 A

3 =CER L

Fig. 2. Typical computer program window used for
vacuum impregnation equipment.
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Table 1. Sample volume fraction impregnated by the solution (X), relative sample volume deformation (y), effective
porosity (€,) and salinity (%) at the end of the vacuum impregnation (V1) according to VI conditions and concentrations
of brine.

AEz7 Case
FHY = 1 2 3 4 5

X 0.1995° 0.2174° 0.2024% 0.2075* 0.1949
0% y 0.0667° 0.0625° 0 0.0625° 0.1250°
£, -0.2213* -0.0258° -0.0337 -0.02422 -0.0117
Salinity (%) 1.7408° 1.7408* 1.7408* 1.7408* 1.7408*
X 0.07112 0.1283° 0.0614° 0.10112 0.06812
O R S A R v

e -0, -0, -0.01 -0. -0.
Salinity (%) 29013 2.3210° 2.3210° 2.3210° 2.3210°
X -0.0003* -0.0152* 0.0024° 0.0114* -0.0282*
% y -0.12507 -0.22222 -0.2500° -0.1250° -0.30007
£, -0.0208* -0.0345° -0.0421* -0.0227 -0.0453
Salinity (%) 1.7408* 2.9013 2.9013 2.9013 2.9013
X -0.0680° -0.0644* -0.0736° -0.0656° -0.0219°
10% y -0.22222 -0.22222 -0.25007 -0.2500° -0.2500°
£, -0.0257* -0.0263 -0.0294° -0.0307 -0.0380°
Salinity (%) 2.9013° 34816 3.4816° 3.4816° 3.4816°
X -0.06322 -0.06822 -0.0772 -0.04222 -0.0753°
0% y -0.2500° -0.1250° -0.3333° -0.2500° -0.2500°
£, -0.03112 -0.0095° -0.0427° -0.0346° -0.02912
Salinity (%) 4.0619% 40618 5.2224° 4.6421° 5.2204°

“case 1: t, (5 min), t, (5 min); case 2: t, (10 min), t, (15 min); case 3: t, (15 min), t, (15 min); case 4: t, (15 min), t, (10 min); case 5: t,
(15 min), t, (5 min).
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Fig. 3. Sample volume fraction impregnated by the Fig. 4. Sample volume fraction impregnated by the solu-
solution (X) in each NaCl solution by the different tion (X) in each NaCl solution by the different atmospheric
vaccum period. period.
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