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Quality Characteristics of Kimchi added with Gondre
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Abstract In this study, we investigated the use of Gondre, a special product from Gangwon-do, as an ingredient in
Kimchi. Kimchi added with Gondre was manufactured for further analysis. The antioxidative properties of Kimchi with
uncooked Gondre were found to be 1.2 times higher than those of Kimchi with boiled Gondre, suggesting that uncooked
Gondre is the preferred additive. To assess the effect of Gondre over a 30-day period at 5°C, Kimchi was prepared with
Gondre at mixed ratios of 20%, 40%, and 50% (w/w). No significant effects of Gondre on pH, titrated acidity, or micro-
organism growth were observed. However, sensory evaluation results indicated that Kimchi with 20% (w/w) Gondre was

preferred over other ratios.
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Table 1. The mixed ratio of raw materias for manufacturing Kimchi
Materials Control!(%) Kimchi*(%)
A B C
Salting cabaage 75.0 55.5 35.5 15.5
Gondre - 20.0 40.0 50.0
Asian radish 11.0 -
Glutinous rice paste - 11.0 11.0 11.0
Red pepper powder 3.0 3.0 3.0 3.0
Garlic 1.4 1.4 1.4 1.4
Salted and fermanted shrimp 0.8 0.8 0.8 0.8
Salted and fermanted anchovy 2.0 2.0 2.0 2.0
Onion 0.5 0.5 0.5 0.5
Ginger 0.3 0.3 0.3 0.3
Green onion 0.3 0.3 0.3 0.3
Sugar 0.5 - - -
Salt 0.2 0.2 0.2 0.2
Water 5.0 5.0 5.0 5.0
Toal 100.0 100.0 100.0 100.0

'Control : Kimchi manufactured without Gondre.

2Kimchi A: Kimchi added with 20% (w/w) Gondre.
2Kimchi B: Kimchi added with 40% (w/w) Gondre.
*Kimchi C: Kimchi added with 50% (w/w) Gondre.
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Table 2. The physiochemical components of dried Gondre
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Ingredients X £8 (%, wiw)
Moisture 9.66+0.04
Crude fat 3.80+0.08
Crude ash 10.17+0.56
Crude protein 27.70+0.58
Crude fiber 12.66+1.16
Reduing sugar 0.48+0.03
Total sugar 48.19+0.35
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Table 3. The quality comparison of Kimchi added with 20% (w/
w) raw Gondre and Kimchi added with 20% (w/w) boiled Gondre
(wiw, %)

Ingredients Sample A! Sample B!
Moisture 85.9+0.30 85.9+0.23
Crude ash 2.64+0.06 3.20+0.05
Crude fat 0.58+0.05 0.56+0.04
Crude fiber 1.59+0.24 1.76+0.09
pH 4.27+0.02 4.48+0.01
Titrated acidity 1.08+0.07 0.83+0.01
Reducing sugar 1.02+0.03 0.79+0.03
Nacl 2.31£0.02 2.70+0.03

ISample A : Kimchi added with 20% (w/w) raw Gondre
Sample B : Kimchi added with 20% (w/w) boiled Gondre
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Table 4. Microbiological analysis of Kimchi added with 20%
(w/w) raw Gondre and Kimchi added with 20% (w/w) boiled
Gondre

Parameters Sample Al Sample B'

Viable cell count (cfu/g) 2.2 x 10° 43 x 10°

Lactic acid bacteria (cfu/g) | 2.3 x 10° 1.6 x 107
Coliform group (cfu/g) ND? ND?

'Sample A : Kimchi added with 20% (w/w) raw Gondre
Sample B : Kimchi added with 20% (w/w) boiled Gondre

>ND = Not detected
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Table 5. The anti-oxidation and anticancer effect of Kimchi added with raw 20% (w/w) Gondre and Kimchi added with 20% (w/w)

boiled Gondre

Anti-oxidation (%)

Anticancer effect

Kimchi' | Kimchi® Kimchi Kimchi®
436 351 Colorectal cancer cell CHT-116 |Stomach cancer cell AGS|Colorectal cancer cell CHT-116Stomach cancer cell AGS
Negative Negative Negative Negative
'Kimchi added with 20% (w/w) raw Gondre
2Kimchi added with 20% (w/w) boiled Gondre
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Fig. 1. Changes in pH of kimchi added with different amount of
Gondre during 30 days at 5°C.

Control: Kimchi manufactured without Gondre.

Sample A: Kimchi added with 20% (w/w) Gondre.
Sample B: Kimchi added with 40% (w/w) Gondre.
Sample C: Kimchi added with 50% (w/w) Gondre.
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Fig. 2. Changes in titrated acidity of kimchi added with dif-
ferent amount of Gondre during 30 days at 5°C.

Control: Kimchi manufactured without Gondre.

Sample A: Kimchi added with 20% (w/w) Gondre.

Sample B: Kimchi added with 40% (w/w) Gondre.

Sample C: Kimchi added with 50% (w/w) Gondre.
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Fig. 3. Changes in reducing sugar of kimchi added with dif-
ferent amount of Gondre during 30 days at 5°C.

Control: Kimchi manufactured without Gondre.

Sample A: Kimchi added with 20% (w/w) Gondre.

Sample B: Kimchi added with 40% (w/w) Gondre.

Sample C: Kimchi added with 50% (w/w) Gondre.
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Fig. 4. Changes in number of viable cell count of kimchi added
with different amount of Gondre during 30 days at 5°C.
Control: Kimchi manufactured without Gondre.

Sample A: Kimchi added with 20% (w/w) Gondre.
Sample B: Kimchi added with 40% (w/w) Gondre.

Sample C: Kimchi added with 50% (w/w) Gondre.
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Fig. 5. Changes in the number of lactic acid bacteria of kimchi
added with different amount of Gondre during 30 days at 5°C.
Control: Kimchi manufactured without Gondre.

Sample A: Kimchi added with 20% (w/w) Gondre.

Sample B: Kimchi added with 40% (w/w) Gondre.

Sample C: Kimchi added with 50% (w/w) Gondre.
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Table 6. Sensory evaluation' of Kimchi added with different amount of Gondre

Samples Control? Sample A2 Sample B? Sample C?
Taste 6.00+2.04 5.85+1.63 5.15¢1.14 5.00+1.53

Color 8.00+0.82° 6.00+£0.58° 4.31£0.75° 3.46+0.88¢
Texture 7.00+1.21 6.77+1.48 6.08+1.38 6.00+1.57
Overall acceptability 7.00+1.46° 6.23+1.36% 5.08+1.12° 5.00+1.44°

"Each value represents the mean+SD of 30 observations using hedonic scale of 1 (dislike very much) to 9 (like very much).

Control :

Kimchi without Gondre after storage 3 days at 10°C.

Sample A : Kimchi added with 20% (w/w) Gondre after storage 3 days at 10°C.
Sample B : Kimchi added with 40% (w/w) Gondre after storage 3 days at 10°C.
Sample C : Kimchi added with 50% (w/w) Gondre after storage 3 days at 10°C.
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