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Abstract

This study was intended to observe the physicochemical and sensory characteristics of anchovy
added kimchi during fermentation at 4°C for 4 weeks. Salting of Chinese cabbage for 10 hours at
10% brine solution was turned out to be appropriate organoleptically for kimchi preparation. Salt
content of all kimchies prepared in this study was below 2%. The changes of pH and acidity during
fermentation was slow in raw anchovy added kimchi compared to other kimchies. The content of
vitamin C was not changed significantly through the fermentation period, whereas the content of
reducing sugar was increased at the early stage of fermentation and subsequently decreased as
fermentation proceeded. The number of lactic acid bacteria was the highest in raw anchovy added
kimchi. The content of calcium and phosphorus were higher in anchovy powder added kimchi and
raw anchovy added kimchi than control. In the early stage of fermentation, the major pigments of
kimchi were the chlorophyll and carotenoid, but in the later stage of fermentation, the color of Chinese
cabbage became greenish brown as chlorophyll was converted to pheophytin. In sensory evaluation
test, raw anchovy added kimchi received high score at the early stage of fermentation and anchovy
powder added kimchi at the late stage of fermentation, respectively.
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Table 1. Composition of kimchi

. Samples
Ingredients

A B C
Salted Chinese cabbage lkg lkg 1lkg
Garlic 42g 42g 42g
Ginger 8.8g 88z 88g
Red pepper powder 90g 90g 90g
Fermented anchovy sauce 125ml 125ml 125ml
Raw anchovy - - 50g
Dried anchovy extract (water 83ml) 83ml 83ml
Anchovy powder - 6.25g —
Waxy rice gel 30g 30g 30g

A! Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Table 2. Sensory sheet of score test in kimchi
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Table 3. Changes of salt content in salted Chinese
cabbage at various brine concentrations and
soaking times

105" Time” (hr) 6 8 9 10
Salt content(%) 129 148 15 175
12% Time(hr) 5 6 8
Salt content(%)  2.03 215 247
15% Time(hr) 3 10

Salt content(%) 254 2.75
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Fig. 1. Changes of pH during fermentation of kimchi
at 4°C.
A: Control kimchi
B: Anchovy powder added kimchi

C: Raw anchovy added kimchi
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Fig. 2. Changes of titratable acidity during fermentation
of kimchi at 4°C.
A: Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 3. Changes of salt content during fermentation of
kimchi at 4°C.
A! Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 4. Changes of total vitamin C content during
fermentation of kimchi at 4°C.

A: Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 6. Changes of reducing sugar content during
fermentation of kimchi at 4°C.
A Control kimchi

B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Table 4. Microfloral changes of lactic acid bacteria
during fermentation of kimchi at 4°C

(CFU/ml)
Fermentation Samples
period{(days) A B c
0 16x10°  15x10°  16x10°
2 58x10°  61x10°  72x10°
5 86x10° 7.1x10° 12x10°
7 20x10°  12x10° 23x10°
14 18x10®8  17x10®  19x10
21 29x10°  28x10° 7.4x10°
28 38x%10°  22x107  44x10

A: Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 6. Changes of calcium content during fermentation
of kimchi at 4°C.
At Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 7. Changes of phosphorus content during fermen -
tation of kimchi at 4°C.
A: Control kimchi
B: Anchovy powder added kimchi
C: Raw anchovy added kimchi
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Fig. 8. Changes of absorption spectrum of kimchi ext-
racts during fermentation at 4°C.

%0, 1, 2, 3, 4 means 0, 1, 2, 3, 4 week fermented.
A Control kimchi

B: Anchovy powder added kimchi

C: Raw anchovy added kimchi
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Tabie 5. Sensory score of kimchi during fermentaion at 4°C
. Weeks
Attributes Samples
0 1 2 3 4
External appearance A 42+0.4” 32%12" 36%09 41%09 42+04°
B 33*0.7® 34%10 30206 33107 42*0.7°
C 32+1.0° 39*10 3114 36*1.0 26+1.1°
Odor A 16+1.1 1.1£03 3705 36+0.7 41%03
Acidic odor B 1405 1000 3608 37110 37%10
C 1711 16+1.1 3.0%12 38%+1.0 4014
A 2012 2015 2713 26+1.1 26+1.4
Moldy odor B 1.8%+0.8 1.8*11 20+1.2 32%10 27+14
C 19+1.1 20+15 23*14 2.7+1.0 3.0£15
A 32108 29109 14+05 14%05 1.1£0.3
Fresh cabbage odor B 3911 32%13 1708 20£13 1.3£0.7
C 33%1.2 28+1.1 1.4%0.8 1.1£03 1409
A 14£0.7 13%+1.0 37%05 38+08 42%04
Fresh acidic odor B 14£05 1.0+0.0 33*1.1 39=*1.1 3609
C 14107 16t1.1 33108 4.0%07 39+14
Taste A 12104 1.3%0.7 37%08 38+08 44105
Acidic taste B 1305 1.3%1.0 36*1.1 42%10 41+1.1
C 1307 1.3%£0.7 28+t1.2 43%09 4707
A 1.3£05 22+15 23*1.1 26+09 44x05
Moldy taste B 19+09 19+12 21*14 37x£12 20*14
C 21+13 22+16 1.8*+1.0 29+09 31x17
A 44105 41%1.1 1.7£0.8 1.8+09 1.0£0.0
Fresh cabbage taste B 43%1.0 34%*13 23%14 16*+1.0 1.0£0.0
C 40%1.2 39+09 20+09 1.1£0.3 1.0£0.0
A 12204 1.3%£07 34F08 38%09 44*05
Fresh sourness taste B 13105 12£07 31%12 4109 41x09
C 1.2+04 1.3+0.7 1.1£03 43109 46+0.7
Texture A 4.3x0.7 3710 31*14 36*1.0 34%10
Fracturability B 44+07 39+09 31108 35+04 3.8%09
C 40x11 4010 33*+14 37x11 39+1.2
A 23+1.0 27+13 36*1.1 27+1.0 24%13
Chewiness B 26+1.2 1.9+08 4011 27%09 23%09
C 30x10 21+0.8 31*09 28%+1.0 27+09
A 3.1+09 26105 3.0+09 39+1.0 39+09°
Total acceptance B 24*05 3114 2512 3709 41+09°
C 26109 29*+1.2 39+1.1 36*09 23+09°

YMean+SD

?Data were analyzed by one-way ANOVA and Fischer’'s least significant difference test whether mean values were
different. Values in column without common superscripts are significantly different(p<0.05)

A: Control kimchi
B! Anchovy powder added kimchi
C: Raw anchovy added kimchi
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