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Abstract

The volatile flavor compounds of kimchi and its sub-ingredients were analyzed using GC/MS. The major
volatile compounds of kimchi were identified as sulfide compounds, organic acids and alcohols. It was confirmed
that the major volatile flavor compounds of kimchi originated from sub-ingredients such as garlic, ginger, onion
and reek. To reduce the characteristic odor of kimchi, the sub-ingredients (garlic, ginger, onion and reek) were
chopped into a length of 5 mm and a thickness of 0.3 mm, blanched at 100°C for 2 min, and then soaked in
water at 4°C for 12 hr. The effects of soaking of the sub-ingredients on sensory evaluation with regard to
characteristic odor of kimchi such as sour and moldy odor were investigated. The sour and moldy odors of
kimchi were significantly reduced by the soaking of sub-ingredients. Additionally the addition of soaked
sub-ingredients in kimchi had influences on the change of pH, total acidity and lactic acid bacterial count of

kimchi during fermentation.
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Table 1. Volatile components identified from kimchi and its sub-ingredients by GC/MS

Peak area (%)"

No. Compound General kimchi Garic Ginger Onion Reek
1 Methyl propyl disulfide 10.3 - — 11.2 15.2
2 Diisopropyl disulfide 20.5 — — 214 21
3 Di-2-propenyl disulfide 174 182 17.3 15 —
4 Di-2-propenyl trisulfide 5.1 17.3 — — —
5 Methyl-2-propenyl trisulfide 1.3 — - - -
6 Dipropyl disulfide 0.7 1.8 — 0.5 8.1
7 Dipropyl trisulfide 5 — — 8.2 8
8 Trans—propenyl propyl disulfide 0.4 — — — —
9 Diallyl disulfide 1.8 452 12.3 1.7 —
10 a-pinene 4.2 — 12.3 — —
11 Zingiberene 5.3 — 75 — —
12 Cyclohexene 1.3 — 1.5 - -
13 Camphene 9 — 23 — —
14 1,8-cineole 14 — 24.4 — —
15 4-penten-2-ol 0.4 12.2 — — —
16 3-methyl-1-butanol 0.3 — - - -
17 Cyclopentasiloxane 0.4 — - 0.7 0.7
18 Methyl vinyl sulfide 6.7 — — 40.5 40.8
19 Allyl methyl sulfide 15 5.1 1.7 — —
20 Butanoic acid 2.3 — - - 5.3
21 Formic acid 4.1 — — — —
Others 0.9 0.2 0.8 09
Total 100

YPeak area (%)= (peak area of each compound)/(total peak area of all compounds) x 100.



1568 Holg - HEL - H97

Table 2. Effects of sub-ingredient soaking on sensory eval-
uation of kimchi

-4

Treatment Sour odor  Moldy odor
Control 360+0.45""  3.27+0.90°
(with unsoaked sub-ingredients)
Soaking 320+056" 28740947
Soaking after chopping 247+0.80° 2.53+0.74*

UDifferent superscripts indicate significant difference at p<0.05
by Duncan’s multiple comparison.
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Fig. 2. Effects of soaking temperature on sensory evaluation
with regard to (a) sour odor and (b) moldy odor of kimchi
prepared with the soaked sub-ingredient after soaking at 4°C
(M) and 25°C Superscript '+’ indicates the soaking treat-
ment of the specific sub-ingredient for the addition to kimchi.
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Fig. 3. The effects of soaking agents for the treatment of
sub-ingredients on (a) sour odor and (b) moldy odor of kim-
chi prepared with soaked sub-ingredients (H: water,
ethanol). Control indicates kimchi prepared with unsoaked
sub-ingredients. Superscript < indicates the soaking treatment
of the specific sub-ingredient for the addition to kimchi. Different
alphabets indicate significant difference at p<0.05 by Duncan’s
multiple comparison.
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Table 3. Effects of the addition of soaked sub-ingredients on pH, total acidity (TA) and lactic acid bacterial count (LABC)

of kimchi
General kimchi  Garlic’-added kimchi Gingertadded kimchi Onion -added kimchi Reek -added kimchi

Jpee) 0.47+0.03% 0.63£0.01" 0.58+0.06" 0.50£0.02° 0.700.04*
P (4.30+0.05)" (4.27+0.25) (4.30+0.05) (4.24+0.13) (4.35+0.05)
ATA(%) 0.55+0.02" 0.83+0.01° 0.80+0.02* 0.47+0.10 0.80+0.04"
° (1.27%0.02) (1.31+0.41) (1.26+0.01) (1.33+0.47) (1.24+0.35)
ALABCY 0.46+£0.05" 1.30£0.65" 1.26+0.41* 1.26+0.25" 1.80£0.20*
(log CFU/mL) (7.03+0.46) (6.36+0.40) (6.36+0.11) (6.86+0.15) (6.13+0.51)

USuperscript

Z)ADH = DHOday - DHZSday~

" indicates the soaking treatment of the specific sub-ingredient for the addition to kimchi.

IDifferent superscripts indicate significant difference at p<0.05 by Duncan’s multiple comparison.

f)NumberS in parenthesis indicate the data at 0 day.
IATA= T Asgday — T Aoday-
% ALABC = LABCos4ay — LABCoday.
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