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Quality Characteristics of dried Kimchi by Cyclic Low Pressure Drying
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Abstract

This study aimed to economically produce high quality of dried kimchi through a cyclic low pressure drying device
in order to overcome the disadvantages of the conventional drying process. The moisture content of dried kimchi
obtained from the cyclic low pressure drying process was found to be uniformly reduced according to drying time.
Also, cyclic low pressure drying showed the shortest change and a stable reduction in drying rate. Further, cyclic
low pressure drying did not markedly change pH, titratable acidity, or salt content. In addition cyclic low pressure
drying compared with fresh kimchi showed the similar color values and maintained the flavor of the kimchi. In con-
clusion, cyclic low pressure drying resulted in superior rehydration and sensory scores.
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Fig. 1. Schematic diagram of cyclic low pressure drying
experimental apparatus.
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Fig. 2. Moisture content of Kimchi according to different drying
processes at various drying time (HAD: Hot air drying, FD:
Freeze drying, LPD: Low pressure drying, CLPD: Cyclic low
pressure drying).
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Fig. 3. Change of equilibrium drying rate period in drying
Kimchi by different drying processes (HAD: Hot air drying,
FD: Freeze drying, LPD: Low pressure drying, CLPD: Cyclic
low pressure drying).
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Table 1. Comparison of the drying time, drying yields and
moisture content of Kimchi according to different drying
processes.

Moisture
content (%)
6.70
7.27
8.16
7.16

Drying yields
(%, W/w)
16.5
19.1
17.9
18.6

Drying
time (hrs)

19.1

Drying
method
HAD"
FD? 24.2
LPD? 12.3
CLPDY 9.4
YHAD: Hot air drying
PFD: Freeze drying
JLPD: Low pressure drying
YCLPD: Cyclic low pressure drying
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Table 2. Changes of pH, titratable acidity, salt content in
kimchi according to different drying processes.

pH 5.5

Fresh kimchi Acidity (%, w/w) 0.5
Salt (%, w/w) 3.51

pH 53

HAD"V Acidity (%, w/w) 0.94
Salt (%, w/w) 4.42

pH 6.3

FD? Acidity (%, w/w) 0.55
Salt (%, w/w) 3.78

pH 5.9

LPD? Acidity (%, w/w) 0.64
Salt (%, w/w) 3.84

pH 5.6

CLPD? Acidity (%, w/w) 0.58
Salt (%, w/w) 3.62

YHAD: Hot air drying

YFD: Freeze drying

JLPD: Low pressure drying
YCLPD: Cyclic low pressure drying

Table 3. Hunter's color values of kimchi according to different
drying processes.

Hunter's color value

L a b
Fresh kimchi 68.58 20.21 45.35
HAD" 64.34 18.60 47.29
FD? 65.23 18.26 45.15
LPDY 66.39 19.47 46.57.
CLPDY 67.59 19.54 45.72

YHAD: Hot air drying

JFD: Freeze drying

9LPD: Low pressure drying
YCLPD: Cyclic low pressure drying
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Table 4. Changes of volatile compounds of kimchi according to
different drying processes.
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Table 5. Comparison of Sensory scores of kimchi according to
different drying processes.

Valatile compounds kl?resh. HAD" FD? LPD® CLPDY Sample Color Texture Taste Flavor Overall
imchi Acceptance
Ethanol 1539 1757 1701 1701 1757 Fresh kimchi 6.8 6.7 6.8 6.6 6.7
Acetic acid 0 0 0 0 0 HADV 5.7 4.6 53 5.4 5.5
1-propene-3-methylthio 917 907 919 928 946 FD? 53 52 5.7 5.9 5.7
Disulfide dimethyl 4520 4541 4532 4570 4594 LPD? 6.1 5.5 6.1 6.2 6.0
Disulfide methylpropyl 416 436 424 447 456 CLPDY 6.4 6.1 6.3 6.4 6.3

Methyl propenyl disulfide 631 624 635 643 647

YHAD: Hot air drying

JFD: Freeze drying

ILPD: Low pressure drying
CLPD: Cyclic low pressure drying
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YHAD: Hot air drying

IFD: Freeze drying

ILPD: Low pressure drying
YCLPD: Cyclic low pressure drying
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