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Abstract

The quality characteristics of kimchi with Artemisia annua extracts (1~2%; extracted with water or 70% ethanol),
including the pH, acidity, reducing sugar content, total viable cell and lactic acid bacteria cell count, and sensory
parameters, were investigated at 10 and 15C for 20 days during aging. The pH, acidity, reducing sugar content,
and lactic acid bacteria count of kimchi with Arfemisia annua extract rapidly increased upto the 4~6th day, increasing
slowly thereafter. The quality characteristics did not vary between kimchi with and without the extract. The optimal
aging time for kimchi with the extract was 10 days at 10C. The results of the sensory evaluation showed that
kimchi with 1% Artemisia annua extract was superior to kimchi with 2% Artemisia annua extract; in particular,
the color and taste of the latter were found to be black and bitter, respectively.
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Table 1. Composition of kimchi with Artemisia annua extracts

Artemisia annua extracts

Tngredient Control (water or 70% ethanol)
1% 2%
Asian cabbage 755 75.3 75.1
Artenisia annua extracts ) 02 0.4
(water or 70% ethanol)
Asian radish 120 120 120
Green onion 0.9 09 09
Red pepper powder 28 2.8 2.8
Galic 20 20 20
Ginger 03 03 03
Salted sea foods 1.4 14 14
Sugar 0.6 0.6 0.6
Lactic acid bacteria culture broth 0.1 0.1 0.1
Chives 12 12 12
Onion 0.8 0.8 0.8
Sesame 01 0.1 0.1
Kelp extract 05 05 0.5
Glutinous rice flour 1.0 1.0 1.0
Gravy, Stocks 0.8 0.8 0.8
Total 100 100 100
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Fig. 1. Changes in pH of kimchi with Arfemisia annua extract during storage at 10 and 15C.

A, kimchi stored at 10°C; B, kimchi stored at 15°C. @, control (kimchi without Arternisia annua); W, kimchi added with 1% Artemisia annua concentrate extracted by water;
[, kimchi added with 2% Artemisia annua concentrate extracted by water,; A, kimchi added with 1% Artemisia annua concentrate extracted by ethanol; A, kimchi added

with 2% Artemisia annua concentrate extracted by ethanol.
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Fig. 2. Changes in acidity of kimchi with Artemisia annua extract during storage at 10 and 15T.

A, kimchi stored at 10C; B, kimchi stored at 15°C. @, control (kimchi without Artemisia annuay, W, kimchi added with 1% Artemisia anmua concentrate extracted by
water; [], kimchi added with 2% Artemisia anmua concentrate extracted by water; A, kimchi added with 1% Artemisia anmua concentrate extracted by ethanol; A, kimchi
added with 2% Artemisia annua concentrate extracted by ethanol.
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Fig. 3. Changes in reducing sugar content of kimchi with Ariemisia annua extract during storage at 10 and 15C.

A, kimchi stored at 10°C; B, kimchi stored at 15°C. @, control (kimchi without Artermisia anmua); W, kimchi added with 1% Artemisia anmua concentrate extracted by water;
[, kimchi added with 2% Artemisia annua concentrate extracted by water,; A, kimchi added with 1% Artemisia annua concentrate extracted by ethanol; A, kimchi added

with 2% Artemisia annua concentrate extracted by ethanol.
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Fig. 4. Changes in viable cell count of kimchi with Artemisia annua extract during storage at 10 and 15C.

A, kimchi stored at 10C; B, kimchi stored at 15°C. @, control (kimchi without Artermisia annua), W, kimchi added with 1% Artemisia anmua concentrate extracted by
water; [, kimchi added with 2% Artemisia annua concentrate extracted by water; A, kimchi added with 1% Artemisia annua concentrate extracted by ethanol; A, kimchi

added with 2% Artemmisia annua concentrate extracted by ethanol.
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Fig. 5. Changes in lactic acid bacteria count of kimchi added with Arfemisia annua extract during storage at 10 and 15TC.

A, kimchi stored at 10C; B, kimchi stored at 15°C. @, control (kimchi without Artemisia annuay, W, kimchi added with 1% Artemisia anmua concentrate extracted by
water; [], kimchi added with 2% Artemisia anmua concentrate extracted by water; A, kimchi added with 1% Arfemisia anmua concentrate extracted by ethanol; A, kimchi

added with 2% Artemisia annua concentrate extracted by ethanol.
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Table 2. Sensory evaluation of kimchi with Artemisia annua
extract

Treatment Control AV B C D
Taste  800£1.88” 730125 600£1.05 7.70:1.05° 3.10:144°
Flavor ~ 7.50:135" 7.50£0.70° 6.50:097" 7.50£094° 6.00+1.56"
Color  8.09:138 780122" 6.60t0.96° 740<1.13" 5.88+1.5%
Texture  7.80:122° 7.60+1.74° 7.60:0.69° 7.80:091° 7.80+13¢"

acg;gggity 8.10:179 7.10:1.19° 6405107 7.10£128' 630+188"

1)A, kimchi added with 1% Artenisia annua concentrate extracted by water; B, kimchi
added with 2% Artemisia annua concentrate extracted by water; C, kimchi added
with 1% Artemisia annua concentrate extracted by ethanol; D, kimchi added with
2% Artemisia annua concentrate extracted by ethanol.

PEach value represents the meantSD of 10 observations using hedonic scale of 1
(dislike very much) to 9 (like very much). Different superscripts in the same
significantly different by Duncan’s multiple range test (p<0.05).
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