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Kimchi’s Flovor and Taste Affected by Kimchi Yeast-producing Volatile Compounds. Hye-Ja Kim',
Cha-Bum Yang' and Sang-Mo Kang®*. 'Department of Food and Nutrition, Hanyang University, Seoul 133-
791, Korea, *Department of Microbiological Engineering, Konkuk University, Seoul 143-701. Korea — Eleven
strains had been previously isolated from kimchi and identified in our laboratory. The ability of each strain
in aroma production was investigated by sensory evaluation. Among them Saccharomyces sp. YK-17, Saccharomy-
ces sp. YK-18, Saccharomyces sp. YH-3 and Saccharomyces fermentati YK-19 produced fruity flavour. Especially,
Saccharomyces fermentati YK-19 produced apple and pineapple-like flavours, Pichia media YK-11, Saccharomyces
sp. YK-20 and Pichia chambardii YH-4 produced wine-like flavour. Debaryomyces sp. YK-6, Debaryomyces coudertii
YK-10, Saccharomyces sp. YK-12 and Pichia haplophilia YH-5 produced alcoholic flavours. Using the good flavour
producing strains as starters, various groups of kimchi were fermented, and the sensory characteristics of
each group such as odor, taste and total acceptability were evaluated. The acidic odor, moldy odor and taste
were reduced by adding starter, while the fresh sourness odor and taste similar to fruity flavour were increased
by starter. Comparing with the control group, these odor, taste and total acceptability were increased in the
starter-added groups, such as Pichia media YK-11, Saccharomyces sp. YK-17, and Saccharomyces fermentati YK-
19. Saccharomyces fermentati YK-19 added kimchi group was higher significantly (P<0.05) than the others
at the total acceptability. Volatile compounds of the culture broth of Saccharomyces fermentati YK-19 were
analysed by gas chromatography, and 6 species of esters and 4 species of alcohols were identified. Among
them, the ester substances which broth largely responsible for the apple-like flavour in the sensory evaluation,
were found to be ethyl 2-methyl butyrate, ethyl pentanoate and ethyl acetate.
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Table 1. Analytical condition of gas chromatography for vo-
latile compounds

Instrument . Varian 3300 gas chromatograph
Column . BP 20 (fused silica open tubula

column) length 6 ft, 4 mX>xX2 mm 1d.
Oven temp. . Initial temp. 45C

Initial time 10 min.
rate 3Cmin
Final temp. 150200 (C)
fime 0~5 (min)
rate 40Cmin
Injector temp. : 260T
Detector temp. : 290C
Detector type . Flame ionization detector (FID)
Split ratio . 1:20

Carrier gas . Helium ( 30 m{/min }
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Table 2. Flavor-producing ability of the isolated yeast strains from kimchi

Intensity of flavor™

Strain No. Nature of flavor YM broth kimchi broth
25C 10C 25T 10C
Debaryomyces sp. YK-6 alcoholic + + + +
Debaryomyces coudertii YK-10 alcoholic + + + +
Pichia media YK-11 sweet-winy + + + + + + + +
Saccharomyces sp. YK-12 alcoholic + + + + +
Suaccharomyces sp. YR-17 fruity, apple + 4+ + + + + + + +
Saccharomyces sp. YK-18 fruity, apple + + + + -+ +
Saccharomyces fermenitatt YK-19 fruity, apple, pineapple + + + + + + + + + +
Saccharomyces sp. YK-20 sweet-winy + -+ + + +
Saccharomyces sp. YH-3 fruity, apple + + + + + + + e
Pi(:kia Ch(??ﬁbd?’diz. YII_4 SWEE?—WiI’ly ..... } ......... + ke L } ........ %
Pichia haplophilie YH-5 alcoholic + + A~ + +

*+ 4+ 4+ very strong, + +: strong, +.: weak
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Table 3. Changes in sensory evaluation score of kimchi during storage at 10°C
Characteristics Odor Taste Total
Day Sample Acidic Moldy Fresh- Acidic Moldy Fresh- acceptability
sourness SOUrness
Control 2.83 1.25 1.50" 2.67 1.08 1.50 2.67
YK-6 2.50 1.33 2,174 2.33 1.83 1.67 2.33
YK-9 2.00 1.83 1.00" 3.33 1.83 1.67 2.33
YK-10 2.067 1.33 1.83" 2.83 1.33 2.67 3.00
YK-11 2.17 1.33 1.67 2.83 1.33 2.00 2.33
YK-12 2.67 1.83 1.67" 2.83 2.17 1.83 1.83
8 YK-17 2.17 1.83 1.67 2.83 1.33 2.00 2.33
YK-18 2.17 1.42 1.50% 2.83 1.42 2.83 2.492
YK-19 2.83 1.33 2.50" 2.67 1.17 2.50 3.08
YK-20 2.50 2.00 1.67" 3.17 1.17 2.33 2.17
YH-3 2.17 1.33 1.33% 2.50 1.33 2.33 2.33
YH-4 2.17 1.67 1.33 2.00 1.17 1.83 2.33
YH-5 2.17 1.83 1.17% 2.33 1.00 1.50 1.83
F value 1.25 1.32 2.17* (.70 1.20 1.62 1.60
Control 3.17 2.17 1.33 3.67 2.17 1.33 1.75%
YK-6 3.00 1.92 1.33 3.83 1.75 1.33 2.00°"
YK-9 2,33 2.00 1.33 3.17 1.67 1.33 2.00"
YK-10 2.83 1.33 2.17 3.00 1.67 1.83 3.17:
YK-11 2.33 1.83 1.50 2.83 2.17 1.50 2.5
YK-12 3.00 1.50 1.83 2.83 1.67 1.33 2.17%
16 YK-17 3.00 1.67 1.83 3.17 1.33 1.83 3.17%"
YK-18 2.33 2.17 1.67 2.33 2.67 1.67 1.50"
YK-19 2.83 1.33 2.00 3.00 1.67 1.83 3.33¢
YK-20 2.67 2.33 1.33 2.67 2.83 1.33 1.50"
YH-3 2.83 1.50 2.00 3.33 1.33 1.67 2.67"
YH-4 2.83 1.33 1.67 2.50 1.83 1.50 2.67"
YH-5 2.33 1.83 1.25 2.67 2.00 1.25 3.007
F value 0.91 0.82 1.21 1.63 1.47 0.78 2.17*
Control 3.83" 3.00¢ 1.50" 4.33 2.83 1.50 2.00
YK-6 3.67" 2.17" 1.50" 3.33 2.00 1.50 2.33"
YK-9 3.5 1.83" 1.17° 3.50 1.50 1.83 2.6"
YK-10 3.33" 1.50" .17 3.00 1.33 2.07 2.83"
YK-11 3.50¢ 1.50" 2.67 3.67 1.67 2.17 3.33"
YK-12 3.25° 1.67" 2.00" 3.42 1.50 2.17 2.33"
20 YK-17 2.83" 1.50" 2.13" 3.83 1.33 2.17 3.00%"
YK-18 3.17+ 2.50: 1.50" 3.00 2.33 1.50 2.00°
YK-19 2.67" 1.50" 2.33" 3.00 2.00 2.17 3.33"
YK-20 2.50" 2,83 1.50" 2.67 2.00 1.83 1.67"
YH-3 1.83" 1.83% 2.17° 3.00 1.67 2.00 3.00"
YH-4 3.17% 1.33 2.00° 2.67 1.33 1.83 317
YH-5 2.674" 1.50° 2.00" 3.33 1.50 2.00 3.33"
F value 2.67%* 2.04* 1.91* 1.09 1.60 0.36 2.07*

Means with the same letter are not significantly different (P<0.05)
*. Significant at P<0.05, **. Significant at P<0.01
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Fig. 1. Gas chromatogram of volatile compounds* from cul-
ture broth of Geotrichum candidum ¥B 704 and Saccharomy-
ces fermentati YK-19. Chromatogram A was that of Geotri-
chum candidum FB 704 and chromatogram B was that of
Saccharomyces fermentati YK-19.
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Table 4. Identification of volatile compounds produced by
Geotrichum candidum FB 704 and Saccharomyces fermentati

YK-19

Peak Composition

No. Compound (GC area %)
YK-19

1 Ethyl acetate 0.28

2 2-Propanol 0.14

3 Ethanol 76.85

6 Propyl acetate 0.21

8 Ethyl butyrate 2.73

9 Ethyl Z-methyl butyrate 0.18

11 2-Methyl propanol 3.64

13 Ethyl pentanoate 0.27

14 3-Methyl butanol 15.47

15 Ethyl 3-methyl-2-butenocate 0.14

16* 3-Methyl butyl 3-methyl butyrate 0.09

*This compound is uncertanin.
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Table 5. Organoleptic characteristics of volatile compounds
identified in culture broth of Saccharomyces fermentati YK-

19

- Apple

Compound Odor characteristic* vc;laili}le**

Alcohols;

Ethanol sweet-ethereal +

2-Propanol alcoholic-ethereal +

2-Methy! cough-provoking +
propanol odor, sweety

3-Methyl cough-provoking +
butanol odor, winy

Esters;

Ethyl 2-methyl fruity, apple +
propionate

Ethyl butyrate fruity, pineapple -+

Ethyl 2-methyl green-frunty, apple +
hutvrate peel

Ethyl pentanoate fruity, strongly apple +

Ethyl 3-methyl- caramellic-fruity +
2-butenoate

Propyl acetate ethereal-fruity, pear +

; (18-20), **; (21, 22)
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