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Effect of the Beet Addition on the Quality of American
Preferred Kimchi during Fermentation
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Pusan National University, Busan 609-735, Korea

Abstract

To improve the quality of American preferred kimchi (APK), the APK added different ratios of beets were
prepared and the qualities of those kimchi were investigated by measuring the changes of physicochemical,
microbiological and sensory characteristics during fermentation at 5°C. The pH of APK added beet (APKB)
decreased as the amount of beet increased while total acidity gradually increased. The reducing sugar content
was the highest in APKB added 3% beet at early stage of fermentation. The number of Lactobacillus sp. and
Leuconostoc sp. were the highest in 3% beet added group during fermentation. In a texture experiment, the
hardness of Korean standard kimchi used as control group showed rapidly decrease while the hardness of
APKB were decreased slowly as fermentation proceeded. In Hunter’s color values of APKB, lightness and
redness increased as the amount of beet increased while yellowness decreased. Sensory scores of overall
acceptance, taste, texture and appearance evaluated by Americans as sensory panels were the highest in APKB
added 1% beet. Americans also preferred fresh kimchi to optimum ripened kimchi. Therefore it was suggested
that the American preferred kimchi added 1% beet was the best group among American preferred kimchi groups.
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Fig. 1. Changes of pH and acidity in American preferred kimchi added beet during fermentation at 5°C.
Control: Korean standard kimchi. 0%:. American preferred kimchi. 1%: American preferred kimchi added beet 1%.
2%: American preferred kimchi added beet 2%. 3%: American preferred kimchi added beet 3%.
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Fig. 2. Changes of reducing sugar in American preferred

kimchi added beet during fermentation at 5°C.
Control, 0%, 1%, 2% and 3%: See the legend in Fig. 1.
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Fig. 3. Changes of Lactobacillus sp. and Leuconostoc sp. counts in American preferred kimchi added beet during fermentation
at 5°C.
Control, 0%, 1%, 2% and 3% See the legend in Fig. 1.
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Table 1. Changes of Hunter’s color values in American preferred kimchi added beet during fermentation at 5°C

Fermentation period (days)
0 4 8 12 16 20 24 28

Control  49.14+0.39% 4845+10.62° 46.98+0.25" 4559+0.60° 41.4610.02° 40.67£056° 39.30+0.47° 38.52+0.60°

0%  50.21+0.60™ 58.49+0.24° 57.48+0.16° 54.48+0.22" 52.19+0.18° 48.27+0.07° 56.39+068" 55.27+0.21°

L 1%  57.47+0.14° 56.31%0.61° 52.38+£028° 50.50£0.52" 48.28+0.36° 46.2010.21° 43.96+021° 42.12+0.25°
29  57.09%0.19° 54.0120.23° 51.65+0.22° 50.03+0.35° 47.54%+0.11° 45.18+0.03° 44.15+0.10° 41.31£0.23°

3%  56.97+0.43° 5246+0.38% 51.77+0.10° 51.071£0.80" 47.2510.17° 43.94£0.09° 41.87+0.48 40.27+0.08°

Control  6.46+027° 7.78+031° 8381049 0920+054° 890+0.18 8501005 800=0.16° 7.80+0.06°
0% 35610020 4224053 502+026° 556+0.14% 531+012° 501+0.10° 4.82+008° 454+0.11°
a 1% 6.6370.44° 7.80%012° 854*0.11° 940+0.10° 9.02+0.13° 859007 810+0.13° 7.90+023
29% 8630.10° 9.92+0.09° 10.35£0.09° 11.15+0.17° 10.85+0.08" 10.24+0.20° 9.84+0.09° 955+0.16°
3%  10.44%0.12° 1155+0.12% 11.98+0.38° 12.85+0.15° 125510.17° 12.01+£0.18* 11.7520.09° 11.25+0.09°

Control  2621+£024* 2846+0.34° 31.38+0.69° 34.20£0.74° 34.60+0.68" 34.70£0.11% 3450+0.18* 34.90=0.23°

0%  20.85+0.15° 215570.16° 24.45+0.24° 26.85+0.09° 27.10+0.17° 26.6810.10° 26.65+0.01° 27.30+0.14°

b 1%  2415%021° 26.3520.05° 29.12069° 32.35+0.07° 32.37+0.03" 32.77+0.45" 32.39+£0.02° 32.38+0.01°
296  2416+061° 25.1470.19° 27.80+£0.08° 30.30%0.10° 31.00£0.02° 30.50=0.01° 30.60+0.04° 30.80%0.02°

3% 2266+0.12° 2455+0.09° 26.90+0.85° 29.30+0.16° 29.90+0.09° 30.00+0.06° 2950+0.15° 30.20+£0.12°

L lightness, a: redness, b: yellowness.

See the legend in Fig. 1.

Mean“"SD

“Within the column, values not sharing a common superscript differed significantly according to one-way analysis of variance
and Duncan’s multiple range test (p<0.05).
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Table 2. Changes of hardness in American preferred kimchi added beet during fermentation at 5°C

Fermentation period (days)

Attribute  Samples” =
amples 0 2 3

12 16 20

24 28

Control  3.78+0.05™ 392+0.03" 3.5920.08"
0%  478+0.04" 494+002° 46410.04°
1%  A75+1007" 494%+0.04" 462+0.04°
29  A4761006°  4911004* 456+0.08°
3%  474+004°  4.89+0.04° 453+0.05°

Hardness
(kg/cm?)

321+0.06° 3.01+002° 293+0.04°
4312004 4.14%0068° 4.06%0.03°
4251003 4.071002° 3.9310.04°
4.17+0.04° 397+£0.03° 3.88%001°
411+0.04° 391+0.04° 3.811+0.05

205+0.02° 2.97+001°
408+0.01° 4.09£0.01°
4.01£001° 4.05=0.03"
390+0.01° 3.92+0.02°
3.84+0.02° 3.85%0.01°

See the legend in Fig. 1.
I\/IeamJr SD.

YWithin the column, values not sharing. a.common superscript differed significantly according to one-way analysis of variance

and Duncan’s multiple range test (p<0.05).
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Fig. 4. QDA profile of beet added American preferred kimchi 0-day and 12-days fermented at 5°C.

Control, 0%, 1%, 2% and 3% See the legend in Fig. 1.

Fresh kimchi: 0-day kimchi, Optimum ripened kimchi: 12-days fermented kimchi.
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