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Changes in Properties of Kimchi Prepared with Different Kinds
and Levels of Salted and Fermented Seafoods during Fermentation

Kwang Ok Kim and Won-Hee Kim

Department of Foods and Nutrition, Ewha Womans University

Abstract

This study was conducted te examine the effects of the kinds and the levels of salted and fermented
seafoods, shrimp and juice of anchovy, on the properties of kimchi during fermentation. There were
no significant differences in pH and contents of total acid, reducing sugar, and organic acid examined
except lactic acid contents among the kimchi samples at the same fermentation period. Until four
days of fermentation, kimchi containing higher level of salted and fermented anchovy juice tended
to have greater number of total microorganisms and of Leuconostoc genus microorganisms than the
other kimchi samples. Sensory characteristics were not significantly different among the samples at
the same fermentation period. Significant decrease in pH and in reducing sugar content, and increase
in total acid content were noticed in all the kimchi sampies during fermentation. This was more
marked in kimchi samples con-aing salted and fermented seafoods. Contents of malic and succinic
acids decreased while those of .actic and acetic acids increased with longer fermentation. There were
significant changes in the numbers of microorganisms during fermentation. Carbonic mouthfeel, salty
taste, sour taste and staled flavor of all the kimchi samples increased while firmness and crispness
decreased with extended fermentation.

Key words: kimchi, salted anc fermented seafoods, sensory characteristics, organic acids, microorgan-
isms
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Table 1. Levels of NaCl and salted and fermented sea-
foods added to brined cabbage

Souce of Salted and fermented
salt NaCl shrimp or anchovy juice
Treatments (%) (%)
Cco 1.00 0.00
SL 0.67 1.39
SH 0.34 2.77
AL 0.67 145
AH 0.34 2.90

CO: Control kimchi containing only NaCl. SL, SH: Kimchi
samples containing NaCl and salted and fermented shrimp
at two levels, low and high. AL, AH: Kimchi samples con-
taining NaCl and salted and fermented anchovy juice at
two leveis, low and high.
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Table 2. Conditions for HPLC analysis of organic

acids

Column

Mobile phase
Flow rate
Detector
Temperature

Aminex HPX-87H (302 mmX7.8 mm,

Biorad, Richmond. CA. USA)

0.009 N H,S0,
0.7 m//min
UV detector (at 220 rm)
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Table 3. Values" of pH, total acid content, reducing sugar (mg/m/) and organic acids (mg/m/) of various kimchi

samples during fermentation at 20°C

Treatments”  pH Total acid
content

CO-0 5.85¢ 0.24*
SL-0 6.15" 0.24*
SH-0 6.38" 0.27%
AL-0 5.85° 0.26*
AH-0 5.86° 0.29+
Co-2 4.22¢ 0.56!
SL-2 4.15¢ 0.62'
SH-2 417! 0.64'
AL-2 4.20¢ 0.58'
AH-2 4.16" 0.61'
CO-4 3.90¢ () 84‘
SL-4 3.88¢ 0.88%
SH-4 3.89¢ 0.89%
AL-A4 3.85¢m 0.91%
AH-4 3.87¢ (.92
CO-6 BT 092
SL-6 3,76 0.96"
SH-6 37gM 101
AL-6 3,764 0.97"
AH-6 374N 097
CO-8 3.69" 1.05¢
SL-8 3.69" 112+
SH-8 371 1.16"
AL-8 3.67 L1
AH-8 3.68" 1.09

Reducing Malic Succinic Lactic Acetic Propionic
sugar acid acid acid acid acid
17.35 0.85“h 1.24" 041 - -
15.87" 0.74" 151 047 — —
16.17" 1.04 1717 0.59' - -
16.24° 0.82% 1.26M 0.43' - —
15.99¢ 0.83" 1.29®¢ 0.44' — -
10.66" 0.33% 0.97:bede 3.26" 0.70¢¢ —
951" 0.25% 0,79 3.94" 0.75" —
8.71" 0.3% 0.690 4.28" 0.631 -
9.70" 0.34 .98t 3.23" 0.66 -
8.58" 0.31°% .88 3.87" 0.73%¢ —
501 0.11% 0.51 6.21% 1.46° -
4.77 0.08" 0.49" 7,755 1.39" —
3.87 .14 0.501¢ 708k 1.37* -
4.73 0.05 0.38 5.99¢ 1,274 -
4.39 0.06° .44 6.80¢™ 1.38"
4.14 0.10% 0,39 8.10¢¢ 1.59¢ -
3.56' 0.08" 0.35" 8.68™ 1.61* —
3.66 0.08% 0.30% 8617 1.33% -
3.25° 0.16" .43 8,720 1.63 -
3.28 0.08% (.32 8.73h 1.50° -
3.28 () ()r 0.24° 9.13% 1.79" -
2.500 0.07" 043 10.16% 1.85¢ -
2.46' .15 043 11.53" 1.85 -
2.6 0.07™ (.38 10.87" 1.91¢ -
2. 0.06 0.34 10.23" 1.63" -

PMeans of 3 replications. Means not followed by the same letter in the same column differ significantly from one
another (p<0.05).
2CO: Control kimchi containing only NaCl. SL, SH: Kimchi samples containing NaCl and salted and fermented shrimp
at levels, low and high. AL. AH: Kimchi samples containing NaCl and salted and fermented anchovy juice at levels,

low and high. Numbers following treament abbreviations are the days of fermentation.
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Fig. 1. Changes in number of microorganisms of various kimchi samples during fermentation at 20°C. CO: Control
kimchi containing only NaCl. SL. SH: Kimchi samples containing NaCl and salted and fermented shrimp at levels,
low and high. AL, AH: Kimchi samples containing NaCl and salted and fermented anchovy juice at levels, low

and high.
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Table 4. Sensory scores” of various kimchi samples during fermentation at 20°C

Tre: 2 o . e Carbonated Salty Sour Staled
reatments Firmness Crispness
mouthteel taste taste flavor
CO-2 6.75% 6.75" 2 J(J" 3.50¢ 3.25% 1.50¢
SL-2 6.75" 6.504 2.00r 4.25% 3.26% 2.00%
SH-2 6.50* 6.5 275" 5.00% 3.00¢ 2.00%
AL-2 7.00¢ 7.00 2.50M 450 3.00% 2.00%
AH-2 7 00 7.(1()“ 3.50M 5 257 3.25¢ 1.50¢
CO4 5. 25“ 5 254 3 ()O e 3. ()O’ 4.50! 2. 25“'e
SL-4 5.25 5.00™ 4.50 5.00¢ 2,75
SH-4 525 5.5 2.()0‘ 4,75 5.25¢ 2.00%
AL-4 600" o 5" 4.25" 4.25" 475 2.75bce
AH-4 6.00™ 5.75h Z 75 5.00:" 5.007 2.25¢¢
CO-6 550 4,750 5.50" 6.00% 2.50bct
SL-6 5.00% 4.50¢ 3.25% 5.00 6.50¢¢ 2.50bede
SH-6 4.75% 4507 4.00™ 5.25 725 375"
AL-6 4.00" 3,75 4.25M 4.75™ 6.50¢ 350
AH-6 4.25¢" 3.75% 4.75" 4.25% 6.755¢ 375
CO-8 3.25M 3008 4 1'3"’ 5.007 7. 25""‘“ 350
SL-8 3.25M 300% 3.75" 5.25% 8.00° 4.00
SH-8 3.00¢ 3.00¢ 6.00 8.25 3,25
AL-8 3504 3.25% 4,00 5.00" 7.75% 3.75%¢
AH-8 3754 3.00% 450" 7.754 4.50"

PMeans of 4 replications. Means not folowed by the same letter in the same column differ significantly from one
another (p<0.05). As the value increase from 1 to 9, the intensity of sensory characteristics increases. “CO: Control

kimchi containing only NaCl. SL, SH

Kimchi samples coataining NaCl and salted and fermented shrimp at levels,

low and high. AL, AH: Kimchi szmples containing NaCl and salted and fermented anchovy juice at levels, low and
high. Numbers following treatment abbreviations are the days of fermentation.
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