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Abstract

Kimchi, a traditional vegitable fermented food in Korea, was prepared and fermented at 5C in
order to analyze the taste and flavor compounds. Major flavor components were identified as
dimethyl-disulfide, dimethyl-trisulfide, dipropyl-disulfide, 1-butane 1l-isothiocyanate, diallyl
-disulfide by GC and GC,”MS. Some organic acids such as lactic acid and citric acid increased
from 1.2mg,~100g and 5.4mg,~100g in the initial stage to 33.3mg,~100g and 44.4mg,~100g at the
end of fermentation, respectively. Free amino acids in kimchi were found to play an important
role for the taste. The contents of total free amino acid increased from 316.3mg~100g to 600mg
100g in the fermented kimchi and glutamic acid, alanine, valine, leucine, lysine and arginine were
abundant in kimchi. The results of sensory evaluation showed that the taste of kimchi was closely
related to the contents of non-volatile organic acid, free amino acid and pH.
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Table 1. Analytical conditions of GC tor non-volatile
organic acids

Instrument: Varian VISTA 402 capillary GC

Column: BP-10 (cross linked cyanopropy 1 phenyl
methy 1 silicone made by Sci. Glas. Eng.
0.33 x 25m fused silica capillary column)

Column oven temperature: 50°C (hold 1 min) -10°C/
min-230°C (hold 8 min)

Carrier gas: Helium, 12 psi

Injection: 0.5 pul injection volume with split mode at
ratio of 1 : 50

Make-up gas : Nitrogen at 30 cc / min

Detector: FID at 1 x 107

Injector temperature: 250°C

Detector temperature: 270°C
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Fig. 1 Apparatus to hold Kimchi flavour by using tenax
GC

A: Purifier B: lever
D: Base rack E: Sample bottle
F: Stainless steel tube filled C: Kimchi

with tenax GC
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Table 2. Operating conditions of GC_ MS for Kimchi
flqvgurs

Instrument : Shimadzu GC/MS, QP-1000
: 270°C

30 - 400 m/e

70 eV

Separator temperature

lon temperature
Mass range :
El voltage :
: 270°C

: 50°C (t min) - 5°C /
min-220°C {15 min)

GC oven temperature

Column : BP - 10

Carrier gas : He
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Fig. 2. Total ion chromatogram of Kimchi flavour collected with tenax GC.
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Fig. 3. Mass spectrum of dimethyl-trisulfide.

Table 3. Identification and relative amounts of Kimchi
volatiles

::(;?k Components RRT g‘:\loajr"::
20 Acetaldehyde 0.289 +

24 Methanol 0.355 +

30 Ethanol 0.474 ++
40 Ethyi sultide 0.737 -+
50 Dimethyl disulfide 1.000 e
52 Diethy! ketone 1.257 +

54 Methyl allyl sulfide 1.729 v

63 Diallyt sulfide 2.602 4
65 ? 3.216 -

66 ? 3.368 +

75 ? 5.652 et
76 (E)-1-prophenyl methyl disulfide 5.979 +

77 1-Butane, l1-isothiocyanato 7.051 e
78 p-mentha-1,4(8)-diene 7.148 trace
79 Trisulfide, dimethyl 7.366 Ty
80 ? 1.920 trace
84 1-Butane,4-isothiocyanato 9.685 +
100 Dipropyl disulfide 11.134 T
101 ? 11.243 e
102 ? 11,511 +
103 ? 11.582 trace
104 Diallyl disulfide 11.869 .
108 ? 12.313 +
109 ? 14.724 trace
128 Diethy! trisulfide 15.857 +
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Table 4. Changes in non-volotile organic acids of Kimchi during fermentation at 5°C.

Img,”100g]
¢} [ 13 19 23 31 40 47 52 62
Lactic 1.2 4.9 18.8 16.2 27.5 29.4 30.6 31.7 33.8 33.3
Oxalic Q0.5 0.2 0.7 0.4 0.3 0.5 0.1 0.6 0.7 0.7
Malonic 0.2 0.2 0.2 0.4 0.3 0.4 0.4 0.5 0.5 0.4
Succinic 1.8 2.3 2.3 3.2 1.2 1.5 1.7 0.1 0.2 0.8
Malic 19.9 13.4 11.4 17.7 13.€ 5.6 4.8 4.7 3.8 4.8
Citric 5.4 4.8 9.2 15.7 22.¢ 13.9 20.4 34.4 41.0 44.0
Total 29.0 25.8 43.4 53.6 4.5 51.3 58.0  72.0 80.0 84.4
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Fig. 4. Gas chromatogram of non-volatile organic acids  of standard and in kimchi.
1. Lactic acid 2. Oxadlic acid 3. Malonic acid
4, Fumaric acid 5. Succinic acid 6. Maleic acid
7. Malic acid 8. Citric acid 9. Internal standard
Table 5. Changes in pH of Kimchi during fermentation ot 5°C
Days 0 [} 13 19 23 31 40 47 52 62

pH 5.65 5.61 5.21 4.90 4.75 4.36 4.21 4,25 4.25 4.25
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Table 6. Changes in free amino acids of Kimchi during fermentation ot 5°C (mg,” 100g)

Free amino Data of storage

acid 0 6 13 18 23 N 40 47 52 62
Asp 27.8 33,8 48.3 61.8 58.7 54.1 27.9 7.3 7.2 2.9
Thr & Ser 61.7 64.7 120.9 79.3 69.2 91.2 87.2 54.2 81.2 88.1
Glu 32.7 21.6 22.9 38.7 449 82.2 61.6 61.0 60.8 54,7
Pro 15.1 15.0 22.5 25.0 16.4 48.1 21.1 19.9 28.8 26.6
Giy 8.9 10.4 11.6 11.7 14.5 17.9 22.1 15.5 21.0 17.8
Ala 38.3 52.5 51.0 61.5 69.1 76.1 110.8 80.2 118.7 107.7
Cys 4.6 8.8 10.5 15.5 19.2 17.6 17.0 14.5 30.1 25.0
Val 4.6 5.3 4.7 30.5 39.1 36.4 37.0 28.2 37.8 30.5
Met 5.0 7.2 8.3 5.0 7 8.6 10.9 5.2 14.8 8.9
lle 10.8 12.5 13.4 19.8 18.5 20.2 22.9 15.1 24.0 21.4
Leu 13.8 18.1 16.3 25.6 27.4 291 34.6 26.0 32.9 33.2
Tyr 10.2 13.1 14.3 13.8 20.1 19.9 25.4 15.8 19.9 18.9
Phe 1.7 15.4 16.4 23.3 22.8 22.8 31.1 2341 26.5 24.2
His 10.1 10.3 22.2 13.0 13.6 16.2 18.1 13.6 16.2 16.0
Lys 20.6 23.7 26.1 33.4 34.6 36.6 42.2 32.6 39.6 36.7
Arg 40.4 42.6 48.6 40.2 52.1 56.5 59.6 46.6 58.1 52.8
Total 316.3 355.0 447.0 498.2 530.8 633.¢ €29.5 468.8 627.6 565.4
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Table 7 Contents of amino acids and their composing
ratio in freezing-dried Kimchi

Amino acd Contents Composing ratio

(mg/100g) (%)
AsD 1282.8 121
Thr 376.1 3.6
Ser 364.3 3.4
Glu 2357.9 22.3
Pre 739.0 7.0
Giy 539.4 5.1
Ata 773.3 7.3
Cys 95.3 0.9
Vai 585.0 5.5
Met 104.0 1.0
e 446.4 4.2
Leu 583.7 5.5
Tyr 223.2 2.1
Phe 460.4 4.4
His 259.4 2.5
Lys 643.6 6.1
Arg 752.3 7.1
Total 10586.1 100.0
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Table 8. Average scores of sensory evaluation of Kimchi
during fermentation at 5°C

Over-
Storage Taste* Flavour Texture Acidity™™  a|i
days accepta-
bility
) 2.8 2.8 41 1.0 3.

[ 2.9 2.7 3.2 1.3 3.0
13 3.2 2.7 3.5 2.7 3.5
19 3.7 2.8 3.2 2.5 3.9
23 4.1 3.3 3.4 3.3 4.3
31 4.1 3.1 2.9 3.7 4.2
40 3.8 3.5 2.7 4.3 3.8
47 3.6 3.0 2.6 4,7 3.
52 3.0 2.8 2.4 4.8 2.9
62 2.4 2.7 2.4 4.7 2.7
5: very good, 3: occeptiﬁle 1: very poor
** pd01 * p<.05
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