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A Study on Foreigner Preferences and Sensory Characteristics of
Kimchi Fermented for Different Periods

Eun Hee Jung*, Jung Pyo Ryu, Sang-il Lee
World Institute of Kimchi an Annex of Korea Food Research Institute

Abstract

This study was designed to investigate foreigner preferences for the sensory characteristics of kimchi with different
fermentation periods. After fermentation in a 5 freezer for 1, 7, and 15 days, Red Chinese Cabbage Kimchi, White Chinese
Cabbage Kimchi, Kkakdugi, Chonggak Kimchi, Cucumber Kimchi, Green Onion Kimchi, and Mustard Kimchi were served
to the respondents. The respondents had resided in Seoul and Kyunggi province for 3 years or less, and were from Asia,
Europe, and the Middle East. Most respondents (62.9%) consumed a Korean meal daily, and 45% of all respondents
reported eating kimchi 3 or 4 times a week. As a result, it can be said that foreigners residing in Korea preferred to eat kimchi
as a side dish. Based on the respondents answers, we were able to determine the relative popularity of the different types
of kimchi. They were, from most popular to least popular, Red Chinese Cabbage Kimchi, Kkakdugi Kimchi, Cucumber
Kimchi, White Chinese Cabbage Kimchi, Chonggak Kimchi, Green Onion Kimchi, and Mustard Kimchi. Among those
fermented for 1 day, Cucumber Kimchi was most preferred for its. When evaluating the overall preference of Kimchi, the
best was in the order of Chinese cabbage (red)>Kkakdugi>Cucumber>Chinese cabbage (white) >Chonggak>Green onion
>Mustard Kimchi. For 1 day in a fermented period, Cucumber Kimchi had the most preferred taste (5.76), appearance
(5.66), odor (5.89), and texture (5.70). However, Cucumber Kimchi was least popular after 15 days of fermentation
(p<0.01). The most preferred Kimchi after 15 days of fermentation was Red Chinese Cabbage Kimchi. Among the kimchi
fermented for 7 days, White Chinese Cabbage Kimchi was most preferred. While foreigners indicated that they were satisfied
with all the types of kimchi fermented for 1 day and 15 days, they were not satisfied with any of the kimchi fermented for
7 days, save for the White Chinese Cabbage Kimchi. Kkakdugi Kimchi had very high satisfaction scores for appearance, but
low scores in taste. On the other hand, Chinese Cabbage Kimchi had low scores in odor (5.02-5.29), but high in texture
(5.37-5.62) and taste (4.80-5.30), which are not factors sensitive to a change in acidity. These results showed that foreigners
were generally satisfied with Kimchi, but became less satisfied as the Kimchi ripened. Most foreigners were not satisfied with
the types of Kimchi that had a strong flavor. Chinese Cabbage Kimchi became the least sour after fermentation, and
Cucumber Kimchi became most sour after fermentation.
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<Table 1> Change of Kimchi’s pH and acidity during fermentation Mean+SD
e o
Gl Acidity (%)

1 day 7 days 15 days 1 day 7 days 15 days
Chinese Cabbage Kimchi (Red) 5.83+0.01 5.91+0.01 4.38+0.04 0.81%0.01 0.74+0.00 1.53+0.00
Chinese Cabbage Kimchi (White) 5.48+0.01 4.44+0.01 4.05+0.04 0.68+0.00 0.69+0.01 1.16+0.04
Kkakdugi Kimchi 5.80+0.06 5.43£0.03 4.33+0.04 0.77+0.00 0.76+0.01 1.34+0.01
Chonggak Kimchi 6.07+0.03 6.04+0.02 4.54+0.04 0.67+0.01 0.65+0.01 1.07+0.01
Cucumber Kimchi 5.75+0.04 5.50+0.02 4.51+0.02 0.81+0.01 0.77+0.00 1.35+0.01
Green Onion Kimchi 5.99+0.21 5.95+0.01 5.68+0.03 0.77+0.01 0.92+0.01 1.04+0.04
Mustard Kimchi 5.78+0.17 5.58+0.02 4.60+0.03 0.91+0.00 1.02+0.01 1.62+0.03

*bValues in the same row mean significantly different by Duncan’s multiple range test (p<0.001).
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<Figure 1> The relationship between acidity and foreigner’s satis-
faction for different fermented Kimchi
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<Table 2> Change of Kimchi’s salinity during fermentation
Mean+SD

Salinity (%)
1 day 7 days 15 days

Chinese Cabbage Kimchi (Red)  1.59+0.20 1.29+0.04 1.52+0.10
Chinese Cabbage Kimchi (White) 1.81+£0.04 1.18+0.01 1.08+0.07
Kkakdugi Kimchi 1.38+0.04 1.24+0.12 1.45+0.04
Chonggak Kimchi 1.20+0.01 1.10+0.04 1.64+0.00
Cucumber Kimchi 1.51£0.11 1.154£0.02 1.32+0.03
Green Onion Kimchi 1.79£0.10 1.48+0.00 2.03+0.11
Mustard Kimchi 1.44+0.04 1.33+0.01 1.56+0.50

Total 1.53+0.08 1.25+0.03 1.52+0.12

Kimchi

All data were not significant different.
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<Figure 2> Comparison of Kimchi between satisfaction and sensory characteristics for different fermentation periods
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<Table 3> General characteristics of domestic foreigners

<Table 4> Intake experience of domestic foreigners for Korean

N(%) food and Kimchi N(%)
Characteristics Category N % Variable Category N %
Male 40 449 Every day 56 62.9
Gender Female 49 55.1 Once a week 7 7.9
Total 89 100 Korean food 3 days to 4 days a week 20 225
under 20 4 45 intake Ot:lc: every two weeks ; ;é
21-30 70 78.7 oters :
Age (year) over 31 15 16.8 Total 89 100
Total 89 100 At home 6 6.7
Korean restaurant 76 85.5
Under 1 year 31 348 Eating House of Korean friends 2 22
; 13 years 33 371 Place  Eood court in a shopping center 5 5.6
Residence Over 3 years 25 28.1 00d Court In & Shopping cente :
Total 29 100 Total 89 100
E .
Married 18 202 very day 300337
. Single 7 798 Once a week 10 112
Marital status £ i Kimchi 3 days to 4 days a week 40 449
Total 89 100 intake Once every two weeks 5 5.8
South Asia" 49 55.0 others 4 44
North 3A)Sia2) 24 27.0 Total 89 100
Europe 8 9.0
Area Arab? 5 56 Very good 22 24.7
other® 3 3' 4 Good 48 539
Total % 10'0 Preference of ~ SO-SO 19 214
° Korean food Bad 0 0.0
DSouth Asia: Philippines, Nepal, Laos, Malaysia, Myanmar, Very bad 0 0.0
banggeuradesi, Vietnam, Singapore, India, Uzbekistan, Indochina Total 89 100
DNorth Asia: Mongol, China, Japan
9Europe: Netherlands, Morocco, Sweden, Scotland, Austria,
Ukrame, Russia A HH 7]4;(] (5 41+0. 99)94_ z' 7 (5 35+1. 00)'/] ]_ ]:_]E

Y Arab: Afghanistan, Yemen, Pakistan
Sother: U.S., Australia
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<Table 5> Change of foreigner’s satisfaction of Kimchi depending on fermentation periods Meant+SD
o Satisfaction score Overall
Kimchi
1 day 7 days 15 days preference
Chinese Cabbage Kimchi (Red) 5.36+1.10° 5.17+1.07* 5.41+0.99% 531%0.13°
Chinese Cabbage Kimchi (White) 4.95+1.12% 5.24+0.77° 5.02+1.08° 5.07+0.15"
Kkakdugi Kimchi 5.32+0.97% 4.93+1.02 5.35£1.00° 5.20+0.23%
Chonggak Kimchi 5.21%0.98™ 4.83+0.99° 4.87+1.07* 4974021
Cucumber Kimchi 5.75+1.09° 5.15+1.12° 4.65+1.12¢ 5.18+0.55%
Green onion Kimchi 5.01+1.12%¢ 4.81+0.99° 4.98+1.10% 4.93+0.11
Mustard Kimchi 4.85£1.13¢ 473+1.18° 4.88+1.19% 4.82+0.08¢
Total 5214031 4.98+0.20 5.02+0.27 5.07+0.17

The satisfaction of Kimchi fermented were rated on 7-point scale; 1. very dissatisfied, 7. very satisfied.

B WEL (4.80£1.61~5.67+1.20)2 LFERH AL, <2477k

£ Aol YERA] sttt A7 @ %HAHOHH <=
37170l WE Aol Ao, A7 gloA &4 799
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£1.36, BF 4.98+1.44)} &4 159 (27 538+1.22, 3 4.93
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