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Quality Characteristics of Kimchi made with South-East Asian Fish Sauce

Keum-Jung Kim and Kyung-Hee Lee'

Dept. of Food Service Management, Kyung Hee University, Seoul 130-701, Korea

ABSTRACT

Salt-fermented fish and fish sauce are very important materials to make Kimchi. They provide good taste and plenty of
nutrition to Kimchi during fermentation. However, it is difficult to purchase Korean salt-fermented fish or fish sauce out of
Korea. Therefore, to generalize Kimchi for other countries, this research carefully compared the quality differences between
Kimchi made with South East Asian fish sauce, which is fairly similar to traditional Korean salt-fermented anchovy extract
(Aekgeo?) in terms of taste and ingredients, and that made with traditional Korean salt-fermented anchovy extract. To determine
quality differences among traditional Korean Kimchies made with different sauces, Korean-made salt-fermented shrimp, salt-
fermented shrimp extract, salt-fermented anchovy and salt-fermented anchovy extract were used. Of the four Kimchis, the one
made with salt-fermented anchovy extract was chosen as a control sample and compared with those made with three different
South-East Asian fish sauces. In the sensory evaluation for acceptance of fish sauces, characteristics of taste, texture and overall
acceptance showed significant differences. In the sensory evaluation for differences, characteristics of fish odor and crunchiness
showed visible differences. For umami taste, all fish sauces received higher points than Korean salt-fermented anchovy extract
(control sample), although the difference was not significant. Sensory evaluation and research results show that Kimchi can
become a highly likable food overseas and Kimchi can substitute easily bought South-East Asian fish sauces for Korean

salt-fermented fish sauces (Jeotkal).
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Table 1. Formula of Kimchi

Salted cabbage 1.5 kg
Green onion 30g
Garlic 30 g
Ginger 30g
Ingredients
Red pepper powder 5g
Sugar 10 g
Shredded radish 300 g
Chives 30¢g

" Korean Jeotgal (50 g): Salt-fermented shrimp (SFS), salt-fer-
mented shrimp extract (SFSE), salt-fermented anchovy (SFA),
salt-fermented anchovy extract (SFAE).

" Fish Sauce (50 g) : Exotic, squid, ayam (adjusted the salinity
and sugar content at same level).
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Table 3. Results of sensory evaluation for acceptance test of Kimchies produced traditionally
Sample
Characteristics F-value
SFS SFSE SFA SFAE
Appearance 4.91%1.11° 4.22+1.15° 4.18+1.22° 5.45+1.06" 628"
pp . . . . . . . . (=0.001)
Flavor 4.23+1.02 4.45+1.63 4.23+1.23 3.91+1.69 055
. . . . . . . . (r=0.650)
Taste 4.23+1.38 4.41+1.26 3.91+1.77 4.59+1.37 088
. . . . . . . . (=0457)
Texture 4.77£0.97° 4.77+0.97° 4.09+1.02° 4.91+1.15° 297
. . . . . . . . (=0.036)
Overall acceptance 4.22+1.23* 4.2241.51° 3.41+1.44° 4.82+1.84° 319
p . . . . . . . . (=0.028)
MeanS.D., * p<0.05, ™ p<0.01, ™ p<0.001.

*» Means in column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

SFS : Salt-fermented shrimp.

SFSE : Salt-fermented shrimp extract.
SFA : Salt-fermented anchovy.

SFAE : Salt-fermented anchovy extract.
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Table 4. Results of sensory evaluation for difference test of Kimchies produced traditionally
Sample
Characteristics F-value
SFS SFSE SFA SFAE
Redness 4.45+1.11% 3.77£1.19° 4.73£1.45° 4.91£1.07° 3.78
. . . . . . . . (=0013)
Fish odor 3.41£1.30° 3.91+1.38° 5.05£1.36° 4.77+1.51° 656"
. . . . . . . . (=0.000)
Sour odor 4.68+1.32 4.36+1.26 4.32+1.13 4.23+1.48 051
. . . . . . . . (=0.679)
Umami taste 4.18+1.10 4.05+1.46 4.05£1.56 491£1.15 213
. . . . . . . . (r=0.103)
Carbonic mouth feel 4.23+1.41 3.50+1.50 3.55£1.30 3.82+1.59 1.16
uf . . . . . . . . (=0331)
Sour taste 4.41£1.30 3.77+1.23 4.05+1.21 4.32+1.29 115
. . . . . . . . (=0334)
Crunchiness 4.77£1.19 4.64+1.40 4.45+1.47 5.3241.32 1.67
. . . . . . . . (7=0.180)
MeanS.D., * p<0.05, ™ p<0.01, ™ p<0.001.

*» Means in column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

SFS : Salt-fermented shrimp.

SFSE : Salt-fermented shrimp extract.
SFA : Salt-fermented anchovy.

SFAE : Salt-fermented anchovy extract.
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Table S. Results of sensory evaluation for acceptance test of Kimchies made with fish sauces

Sample
Characteristics F-value
Control Exotic Squid Ayam
Appearance 4.91+0.97 4.95+1.09 4.95+1.09 5.05+0.10 0.067
pp . . . . X . . . (=0.977)
1.92
FI 4.86+0. 4.77+1.2 4.05+1.21 4.63%1.
avor 86+0.99 77+1.23 05 63+1.50 (r=0.133)
6.78""
Tast 4.00+1.15° 5.05+1.21° 3.41£1.30° 4.00+1.23°
aste (p=0.000)
Texture 4.86+1.13° 5.77+0.75° 4.95+1.25° 4.95+1.46° 2.89°
861, 77+0. 95:+1. 95:+1. (70.040)
. 6.59™"
1 t 4.14+1.17° 45+0.80° 4.05+1.36 4.50+1.30°
Overall acceptance 7 5.4540.80 05+1.36 50+1.30 (7=0.000)
MeantS.D., © p<0.05, ™ p<0.01, ™" p<0.001.

*» Means in row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Control : Salt-fermented anchovy extract made in Korea.



868 Aa% - o7

Table 6. Results of sensory evaluation for difference test of Kimchies made with fish sauces

HOoFA o} RATHEETE

Sample
Characteristics F-value
Control Exotic Squid Ayam
Redness 4.18+0.91 4.82+1.10 4.68+0.84 4.59+0.91 1.86
. . . . . . . . (r=0.143)
. b b . b 562"
Fish odor 4.18+1.10 3.91+0.87 5.14+1.04 441+1.14
(p=0.001)
Sour odor 4.95+1.05 4.86+1.28 4.50+1.14 4.59+1.40 0.68
. . . . . . . . (=0.564)
Umami taste 4.09+0.97 4.59+1.01 4.32+1.32 4.41+1.01 0.81
. . . . . . . . (7=0.495)
Carbonic mouth feel 4.50+1.01 4.27+1.24 4.14+0.94 4.27+1.24 040
. . . . . . . . (=0753)
Sour taste 4.09+1.23 4.23+1.02 3.82+0.85 4.14+1.13 0.60
. . . . . . . . (=0.617)
Crunchness 4.95+1.33% 5.59+1.05° 4.64+1.00° 5.14+1.08™ 217
. . . . . . . . (7=0.047)

JMeantS.D., * p<0.05, ™ p<0.01, ™ p<0.001.

*» Means in row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Control : Salt-fermented anchovy extract made in Korea.
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Table 7. Changes of pH values of Kimchies made with fish sauces

869

Sample
Day(s) F-value
Control Exotic Squid Ayam

0 5.32+0.00° 5.35+0.01* 5.33+0.01® 5.27+0.01% 57.78"" (p=0.000)
1 5.32+0.01* 5.33+0.01°* 5.32+0.01* 5.27+0.01°8 49.94™ (p=0.000)
2 5.3140.018 5.32+0.01° 5.32+0.01*8 5.2440.01°¢ 121.58™ (p=0.000)
3 5.27+0.01° 5.30£0.01°* 5.29+0.01°8 5.2240.01 39.51" (p=0.000)
5 4.75+0.01° 4.81£0.01% 4.79+0.018 4.73£0.01%° 48.12™" (p=0.000)
7 4.65+0.01% 4.67+0.01°® 4.69+0.01% 4.61+0.01° 41.60™" (p=0.000)
9 4.49+0.01° 4.63+0.01% 4.63+0.01°* 4.53+0.01® 315.28™ (p=0.000)
11 4.49+0.01° 4.5140.02%° 4.56+0.01% 4.38+0.002° 145.62"" (p=0.000)

Fovalue 7,768.56™ 4,408.57" 6,858.51"" 5,500.32""
vatu (p=0.000) (p=0.000) (p=0.000) (p=0.000)

MeantS.D., ™ p<0.001.

*"8 Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A™P Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Control : Salt-fermented anchovy extract made in Korea.

Table 8. Changes of total acidity values of Kimchies made with fish sauces

Sample
Day(s) F-value
Control Exotic Squid Ayam

0 0.26+0.01%8 0.31£0.017™ 0.29+0.00" 0.23+0.00¢° 79.76™" (p=0.000)
1 0.29+0.01® 0.29+0.00%2 0.32+0.00%* 0.27+0.00% 44.55™ (p=0.000)
2 0.58+0.018 0.50+£0.01¢ 0.57£0.01% 0.49+0.01°° 151.41™" (p=0.000)
3 0.93+0.01°* 0.95+0.01%8 1.01£0.01%¢ 0.83+0.00%° 319.26™" (p=0.000)
5 0.66+0.01°¢ 0.67£0.01% 0.75+0.00°* 0.68+0.00% 178.37"" (p=0.000)
7 0.68+0.00 0.65+0.02% 0.70+0.00°* 0.710.00% 16.05™ (p=0.001)
9 0.64+0.01% 0.7240.018 0.79+0.01%4 0.73+0.028 67.65™" (p=0.000)
11 0.76£0.00" 0.77+0.00* 0.74+0.01* 0.77+0.04* 1.22 (p=0.363)

Fvalue 2,663.32"" 1,416.52"™ 7,872.66" 793.11°"
valu (p=0.000) (p=0.000) (7=0.000) (p=0.000)

MeantS.D., ™ p<0.001.

*"8 Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A™P Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Control : Salt-fermented anchovy extract made in Korea.

eI tHp<0.001). Az 2]3-2] = 9.8340.06~10.93+0.06 ~ =E T AEEEIt HolHla, # AP AMEE A Ee
%] W95 UEhoH, ExoticO 2 @ X7 ke A A A7 2ES Y HIER 4o 92 Y318
o vlal 7 d=rF =0k ARV 2R wet dee 7] diie] d% FEUF Sokd e r AdHE Park er al
kel Aasigion, ol BRI F agd g AF (2001)9] ATl E Ax FLFE 10€7HA] dE7F Yot
Aoz & Ao wjFelA FEo] WA temA 03] Ae Aol dehg=d], ol= wiF Wiele] AHEsh A
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Fig. 1. Changes of salinity of Kimchies made with fish
sauces.
T Means in a Day by different superscripts are significantly different
at 5% significance level by Duncan’s multiple range test.
AP Means in a sample by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.
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Fig. 2. Changes of reducing sugar values of Kimchies
made with fish sauces.
™" Means in a Day by different superscripts are significantly diffe-
rent at 5% significance level by Duncan’s multiple range test.
AP Means in a sample by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.
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Fig. 3. Changes of texture of Kimchies made with fish
sauces.
* Means in a day by different superscripts are significantly different
at 5% significance level by Duncan’s multiple range test.
A™P Means in a sample by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.
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Fig. 4. Changes of chewiness of Kimchies made with fish
sauces.
"¢ Means in a day by different superscripts are significantly diffe-
rent at 5% significance level by Duncan’s multiple range test.
AB Means in a sample by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.
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o] Agho] Lrolx]7] wiT- 0 & AYZIw| ) (Lee e al 1988),
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2 Yol ZA5FAL n]A &l 2Js] ¥H|F+= polygalactronase
(PG)<} pectin esterase(PE)°ll 2]3l protopectin o] Ask
3, 7874 o] Frkshr] wWlEel Ao Azt 714
7t /3% 5714 (Ca, Mg, K) &S] 7HAa= <lste] el
o] Agtdo] WolX= A& AL = Uth(Rhee et al 1987,
Kentaro et al 1982).

Z A4

A AaB TE 71X9] M-S 713 vkl A
Ao =43 A3} Table 994 Zoteh iz 2 A2l
L(lightness), a(redness), b(yellowness) a2 25 #2241 =+
ol & WERHATHp<0.001). 47FA] Al=o] Lk 32.31~33.78
ol 71 Z SquidZ} 7 =9ka1, Ayam, T3, Exotic?]
o]t} agke 19.12+0.07~22.89+0.11°] 11, 715 Squid”} 7}
A} =31, I Y5°| Exotic, Ayam, 22| 0|t} Squid
9} ExoticC. 2 T 1A e B e Ao s Eeol
AE7} Ayame 2 THE X9} th &R} Eol, 7|AA =
A3} A= S BT} bk 44.36~46.430|9)
7} 7V =31, Ayam, Exotic, 272 oAt}

dEaERd 7

AL, Squid

Qo o AE

B ATE A9 AAAY wEe A6 Selde) A
o, wcﬂ ke, 4 A omw £ T 5

]J——i ‘?:'EL Z:‘X] /‘MOﬂ ETEO 7401

Table 9. Hunter’s color value of Kimchies made with fish
sauces

Sample L a b
Control 32.45+0.03° 19.12+0.07 44.36+0.24°
Ayam 33.5340.13° 19.45+0.18° 44.77+0.22°
Squid 33.78+0.06" 22.89+0.11° 46.43+0.11°*
Exotic 32.31+0.07° 20.91+0.23° 44.54+0.12%
Fovalue 252.78"" 34839 82.30""
(p=0.000) (p=0.000) (p=0.000)
Mean+S.D., ™ p<0.001.

a4 Means in column by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.
Control : Salt-fermented anchovy extract made in Korea.
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