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Effect of Tomato Ketchup on Fermentation and Quality of Kimchi

Na-Yeong Park, Kyeung-Nam Park, and Shin-Ho Lee*
Faculty of Food Service and Technology, Catholic University of Daegu

Abstract This study was conducted to investigate the potential use of tomato ketchup as an ingredient to improve color and
taste in kimchi with reduced red pepper content about 40%. The quality characterisics were studied for kimchi with or without
tomato ketchup during fermentation for 25 days at 10°C. The pH of kimchi with tomato ketchup (KWT) decreased with
increasing tomato ketchup content from 5% to 20%. The pH of KWT was lower than that of kimchi without tomato ketchup
(KWOT) in the early stage of fermentation and did not show any difference after 10 days of fermentation at 10°C. The
tendency of titratable acidity changes in KWT and KWOT was the same as the pH changes. The growth of lactic acid
bacteria was more inhibited in KWT than in KWOT until 5 days fermentation and the significant difference between KWT
and KWOT did not show after 10 days fermentation at 10°C. In sensory evaluation, the hot taste of the kimchi was decreased
but the flavor and overall acceptability were increased significantly by addition of 5 to 10 % tomato ketchup (p <0.05).
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Table 1. Mixing ratio of kimchi ingredients
(% to wt. of salted chinese cabbage)

Sa;l\};l?le p?;;r Anchovy  Ginger Garlic g;?ﬁ;
A 6 6 0.52 24
B 3.6 6 0.52 2.4
C 3.6 6 0.52 2.4 5
D 3.6 6 0.52 24 10
E 3.6 6 0.52 24 15
F 3.6 6 0.52 24 20
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Fig. 1. Effect of tomato ketchup concentration on pH and
titratable acidity of kimchi during fermentation for 25 days at
10°C. A: red pepper 6%, B: red pepper 3.6%, C: B + tomato ketchup
5%, D: B +tomato ketchup 10%, E: B+ tomato ketchup 15%, F:
B +tomato ketchup 20%, *indicates significant difference at
p <0.05.
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Fig 2. Changes of lactic acid bacteria on kimchi added tomato
ketchup during fermentation for 25 days at 10°C. A, B, C, D, E,
F: See the legend in Fig. 1.
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Table 2. Effect of tomato ketchup on color of kimchi during
fermentation for 25 days at 10°C

L a b AE
A 30.04 £ 0.5 8.75+£0.2° 12.68 0.6 0
B 20.63+£2.0 744 +04% 1298+ 0.0° 1.405
C 30.06+3.0 8.37+0.3% 11.32+ 1.0® 1412
D 30,03+ 1.0 8.65+0.2% 1137+ 1.3 1.384
E 33.24+3.0 8.62+0.2% 1033 £2.0¢ 3.972
F 33.48+2.0 820+0.2° 10.02 +0.0° 4.383

A, B. C, D, L, F: See the legend in Fig. 1.
“Neans within each column with different
significantly different (p <0.05).

AE = J(AL)” = (Aa)” + (Ab)” .

superscripts — are
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Table 3. Sensory quality of tomato ketchup added kimchi

Overall

Colo o
olor Hot taste Flavor acceptability

2.8+0.63° 3.0+0.82° 20+047° 3.0+ 0.94%
20+047° 2.4+0.52° 20+0.67° 2.0+047°
3.0£047° 2.6 +0.70° 34+ 1.10° 3.2+£0.92%
3.0+£047° 2.6+0.52° 3.4 +0.84° 3.2+ 0.79
304037 14+£092°  26+052° 342084
3.0+ 0.94° 1.6 £0.70 2.8+£0.63° 2.6+0.70°
A, B, C, D, E, F: See the legend in Fig. 1.

D1: very poor 2: poor 3: moderate 4: good 5: very good.

*iMeans within a column with different superscripts are significantly
different (p <0.05).
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