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Effect of Sodium Chloride Concentrations and Storage Periods
on Characteristics of Kakdug:

So-Yeon Kim and Kwang-Ok Kim
Department of Foods & Nutrition, Ewha Woman's University, Seoul

Abstract

This study was conducted to examine the effects of salt concentrations (1, 2 and 3%) and storage
periods on the characteristics of Kakdugi (Korean seasoned pickles of cubed radish roots) stored at
20°C. The sensory characteristics, pH, titratable acidity, non-volatile organic acids were measured.
The results of sensory evaluation on Kakdug: containing 1, 2 or 30% sodium chloride stored for 4 or
8 days indicated that there were significant differences among them expecially in firmness, crisp-
ness and salty taste. As storage period increased, titratable acidity, sour taste, non-volatile organic
acid contents of the samples increased. The changes were greater in Kakdugi with 2% sodium
chloride. Major non-volatile organic acids were identified as lactic acid, citric acid and succinic acid.
The sour taste of Kaekdugi was closely related to the contents of non-volatile organic acid and

titratable acidity.

Key words: Kakdugi, salt concentrations, sensory characteristics, titratable acidity, non-

volatile organic acids.
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Table 1
tile organic acids

Conditions of gas chromatograph for non-vola-

Instrument Hewlett Packard 5890

Column HP-FFAP(Crosslinked Polyethylene Glylol-TPA
phase, 50m x0.2mm x 0.3um capillary column)

Detector Flame lonization Detector

Temperature  Column 70°C(5 min holding)-220°C(10 min
holding) programmed rate 10°C/ min

Injector 250°C
Detector 270°C

Carrier gas  Nitrogen

Injection 0.2 14/ injection volume with split mode at ratio
of 1:30

Chart speed  0.5cm/ min
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Table 2. Sensory scores® of Kakdugi with various concentrations of NaCl

Characteristic®
- ) : Sour Salty Off- Overall
NaCl conc> Sterage period Firmness Crispness Toughness
taste taste flavor desirabily
(%) (days)
. 4 7.17¢ 6.69¢ 4.86 3.97¢ 3.42¢ 1.33¢ 5.14¢
8 3.97¢ 3.08¢° 4.89 5.94b 3.920 2.81b 3.06°
9 4 5.97b 5.25b 5.44 4.78eb 4.83¢ 1.47° 5.36c
8 3.78° 3.72¢ 497N 6.53 5.25¢ 1.75¢9 4.86xd
5 4 6.00b¢ 5.580 5.56 3.92¢ 6.834 1.33¢° 4.28b
8 4.67° 3.970 5.19 6.39 6.429 1.759 4.44k¢

a) Means of 4 replications. Means not followed by the same letter in the same column differ significantly from one another (p < 0.05).
NS means no significant difference.

b) Sensory characteristics rated on 9-point scales. Firmness; 1 = extremely soft, 9 = extremely firm. Crispness; extremely limp,
9 = extremely crisp. Toughness; 1 = extremely tender, 9 = extremely tough. Sour taste; 1 = trace, 9 = extreme. Salty taste; 1 = trace,

9 = extreme. Off-flavor; 1 = none, 9 = extreme. Overall desirability; 1 = extremely undesirable, 9 = extremely desirable.
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Fig. 1. Chanes in pH and titratable acidity of Kokdugi
with various concentrations of NaCl during storage at
20°C.
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Table 3. Non-volatile organic acids content of Kakdugi
with various concentrations of NaCl
{mg/ 100g Kakdugi)

NaCl conc. (%) |
Storage

period(days) 4 8 4 8 4 8
Kind

Lactic acid 21.38 57.98 24.42 40.94 19.52 31.58
Oxalic acid 002 0.24 0.28 028 0.32 0.22
Malonic acd | 0.02 0.06 —9 0.02 — 0.04
Fumaric aad 0.00 020 0.02 0.18 ~— 0.14
Succinic aad 3.86 11.58 3.12 624 282 488
Maleic acid 0.02 002 0.02 0.04 0.02 0.04
Malic acid 0.06 3.88 0.04 3.¥6 0.04 3.26
Citric aad 2.16 10.80 578 906 4.34 481
Total acid 27.71 84.76 33.68 59.92 27.06 44.98

o) Not detectable
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Fig. 2. Gas chromatogram of non-volatile organic acids
i 8-day-stored Kakdugi with various concentrations of
NaCl
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