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Abstract

Kimchi was investigated with regard to the sensory properties depending on ethnic group and proces-
sing conditions, and to the relationship between its sensory attributes. Sensory panel scores of American
in sourness, pungency and crunchiness were significantly higher than those of Korean. The opposite
result was performed in sweetness. There were no significant differences between American and Korean
in sensory properties of saltiness, hardness and toughness. Salt content in brine was significantly related
to saltiness of kimchi at p<0.001. Sensory panel scores of saltiness in kimchi made with 10, 15 and 20%
salt solution appeared to be 4.5, 5.8 and 7.1, respectively. Mean values of toughness were 5.7 at 3 days
of aging and 4.5 at 10 days. There were no relationship among sensory properties between taste attributes

and textural terms of kimchi.
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Introduction

Kimchi is the general name given to a group of
fermented vegetable foods with a long tradition in
Korea. More specific names are used for these pick-
led vegetables depending on the raw materials, pro-
cessing methods, seasons and locations. Although the
proper combination of minor ingredients has been
used to be a key for delicious and palatable kimchi,
the more important factors seemed to be the salt co-
ncentration and fermentation.®

Kimchi is characteristic in its palatability giving
sour, sweet and carbonated taste and greatly differs
in this respect to sauerkraut which is popular in the
west. The texture of kimchi was changed depending
on the leangth of fermentation, temperature, condi-
tion of the chinese cabbage, and salt concentration.®
Head cabbage was softened more easily than non-
headed cabbage, while over-salting had brought
about a toughening of the tissue and delayed in sof-
tening.

Ryu et al ® studied the effects of organic acids, aci-
dity and carbon dioxide toward sensory properties
of kimchi, and suggested that there were no relation-
ships between chemical contents and sensory chara-
cteristics. On the contrary, sourness of kimchi was
decreased as lactic acid contents increased in water
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and buffer solutions.” The palatabilities of 1.02%
salt-containing kimchi was superior to that of 3.16%
salt-containing kimchi.® In addition, low salt content
of kimchi had higher palatability compared to high
salt content of kimchi.®

As mentioned in above most researches on the se-
nsory properties of kimchi have been concentrated
to define the effects of process conditions and chemi-
cal components in kimchi.

The purposes of present work were to evaluate the
difference of sensory responses on kimchi between
American and Korean, to study the effects of salt co-
ncentration in brine and of aging time on sensory
attributes of kimchi, and to determine the relation-
ships between sensory terms of kimchi.

Materials and Methods

All the raw materials required for preparation of
kimchi were purchased from local oriental grocery
store (Columbia, MO). The raw materials were sto-
red in 5C until used.

Korean cabbages, cut into small pieces (4-5cm),
were salted with 10, 15 and 20% salt solution for 3
hrs and washed twice with 2.0% brine. After draining
brine, spices and other minor ingredients were added
and mixed. Spices and other ingredients were blen-
ded to paste prior to addition. The mixed paste were
composed of 2 g red pepper powder, 2 g fresh green
onion, 2 g fresh garlic, 0.5 g fresh ginger, 0.8 g suc-
rose, 0.035 g monosodium glutamate, 0.22 g sesame,
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and 9 g liquid-anchovy sauce per 100 g cabbage. Each
samples of kimchi prepared were packaged in glass
bottle, which has contained 400-450g of kimchi.
Aging kimchi was carried out at 5C for a period of
3 and 10 days.

Sensory properties of kimchi were evaluated on
terms of sourness, saltiness, pungency and sweetness
for taste attributes, and hardness, crunchiness and
toughness for textural evaluation by the Quantitative
Descriptive Analysis. Five Americans and 5 Koreans
participated in the sensory test. Koreans were all gra-
duate students majoring in Food Science and Ameri-
cans also graduate students who have tasted kimchi
one more time before or were sincerely interested
with the foreign foods. Prior to serving, kimchi were
adjusted to room temperature. A set which included
3 samples of kimchi (10, 15 and 20% of salt solution)
were presented to each judge by random order. Sen-
sory evaluation of kimchi was performed in duplicate
for repliation. All tests have been done in the fixed
boot and on the conditon of incandescent light. All
sensory properties of kimchi were evaluated using
a graphic scale, of which distance was 10cm (0=
weak, 10=strong).

Sensory data were analyzed statistically using the
SAS program.” The programs used were PROC
ANOVA and PROC FACTOR. Five-way analysis of
variance was accomplished depending on the each
Sensory property.

Resuits of Discussion

Ethnic group appeared to be a very important fac-

KIFST

tor for the differnce of response intensities on sour-
ness, pungency, sweetness and crunchiness of kimchi
(Table 1). However, there were no significatn differe-
nces between American and Korean in sensory pro-
perties of saltiness, hardness and toughness of kim-
chi. Salt content in brine was significantly related to
the saltness of kimchi at p<0.001. Sensory panel sco-
res of saltiness in kimchi made of 10, 15 and 20%
salt solution were 4.5, 5.8 and 7.1 under overall con-
sideration of ethanic group and aging time, respecti-
vely. Toughness of kimchi ws highly related to aging
time (p<0.01). Sensory panel scores of toughness
were 5.7 at 3 days of aging and 4.5 at 10 days. The
softening phenomena of kimchi during aging may be
derived by yeast activity appearing at the later stage.
The interaction effect of aging time and ethnic group
was presented on crunchiness of kimchi. American
has not found the difference of crunchiness among
3 (mean value=6.2) and 10 days (mean value=16.6).
Otherwise, Korean revealed that crunchiness of kim-
chi ripened for 10 days (mean score =5.0) was signi-
ficantly reduced compared to mean value (6.0) after
3 dyas. Crunchiness of Korean seems to be almost
similar to the result of toughness perceived.

Fig. 1 represents a spider-web diagram of sensory
differences in kimchi between two ethnic groups by
polar coordinates. The specific values on each sen-
sory attributes indicate the mean perceived intensities
which are derived from all the intensities evaluated
by one ethnic regardless of 3 and 10 days aging.
The response intensities of American in sourness,
pungency and crunchiness were higher than those
of Korean. American was very sensitive to pungency

Table 1. Analysis of variance on the sensory properties of kimchi

Source Taste property Textural property

of df
variance Sour Salty Pungent Sweet Hard Crunchy Tough
J 4 * * * * ns Aok ns
S 2 ns e ns ns ns ns ns
A 2 ns ns ns ns ns ns b
E 1 e ns b * ns ** ns
R 1 ns ns ns ns ns * ns
SXA 2 ns ns ns ns ns ns ns
SXE 2 ns ns ns ns ns ns ns
AXE 1 ns ns ns ns ns * ns
SXAXE 2 ns ns ns ns ns ns ns
N 120

J: judge, S; salt concentration in brine, A; aging time, E; ethnic group, R; replication, N; number of total observation in

each property
ns: non-significant statistically

*significant at p<0.05, **significant at p<0.01, ***significant at p<0.001
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Fig. 1. A spider-web diagram of difference between two
ethnic groups in sensry properties of kimchi
The solid line is for American, the broken line for Ko-
rean. The distance from the center of the diagram ref-
lects the magnitude of the mean for each sensory attri-
bute. LSD means least significant difference

and sourness while Korean less sensitive than Ame-
rican due to the use of kimchi as a sidedish everyday.
On the other hand, the responses of Americans in
sweetness of kimchi appear to be lower than those
of Koreans. This result may be largely caused by
their own food habit and amount of sugar consump-
tion per vear per person. The less response intensity
of sweetness by American is also derived by masking
with their high pungent and sour scores to kimchi.

Data from the plot of the rotated factor patterns
(Varimax) of sensory properties in kimch: indicated
that the first two principal components accounted for
56.5% of total variation of sensory properties (Fig.
2). On the plot of the first two principal components,
sourness, saltiness and pungency of kimchi were pla-
ced simultaneously in positive direction of principal
component 2 (PC 2) that accounted for 23.7% of the
total variance of sensory properties. Therefore, PC
2 could be named as ‘taste factor’ in kimchi. Cont-
rary to PC 2, principal component 1 (PC 1), which
was called as ‘texture factor’, accounted for the re-
lationships among hardness, crunchiness and tough-
ness of kimchi . Three textural terms of kimchi were
in the positive direction of PC 1 which accounted for
32.8% of total variation. Therefore, it can be conclu-
ded that there are no relationships among sensory
properties between taste attributes and textural te-

Fig. 2. Interrelationships between sensory attributes pe-
rceived from kimchi

rms of kimchi.

In conclusion, the perceived intensities on sensory
properties of kimchi would be different according to
the ethnic group. Kimchi is now growing into an inte-
rnational foods. Hence, the preparing conditions of
kimchi for foreigners might be differentiated from
usually making process to fit their needs on sensory
attributes of kimchi. More concerns about their food
habits are required to make Korean kimchi into wo-
rld-wide used foods.
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