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Abstract

In the Kimchi manufacturing industry, the process of brining baechu produces a vast amount of high salinity

waste water. To study if this brine can be recycled, the quality characteristics of Kimchi salted by waste brine
(F), which was used five times successively, was compared with those salted using water after recycling
filtration through sand (F1) and activated carbon (F2) columns. No significant difference in the salinity and
soluble solid contents, during fermentation at 10C was observed among the samples, but the salinity and
soluble solid contents of the F-sample were slightly higher than in the control. The F1 and control Kimchi
showed similar pHs and titratable acidities, while the F-Kimchi had a lower pH and a higher acidity during
fermentation. The numbers of total viable cells were highest in the F, and lowest in the F2-Kimchi, while the
counts of lactic acid bacteria were lowest in the F-Kimchi. The sensory tests for appearance, odor, taste and
overall acceptance showed that the F-Kimchi was the least desirable, the F2-Kimchi had lower sour odor and
taste, and a higher toughness, than the others. The FI- and control Kimchi had similar sensory grades for
appearance, odor, and tastes, and there were no significant difference in the overall acceptance, showing the
possibility of recycling wastewaters as brine for the production of baechu Kimchi.
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Fig 1. Diagram of 5-successive brine salting of Chinese
cabbage (baechu) and two-step waste brine filtration
process
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Fig. 2. Changes in salinity of baechu Kimchi salted with
various brines during fermentation at 10C.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times successively

F1 : Kimchi salted with filtered water through sand column

F2 : Kimchi salted with filtered water through active carbon
column after sand column
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Fig. 3. Changes in soluble solid contents of baechu Kimchi
salted with various brines during fermentation at 10C.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times successively

F1 : Kimchi salted with filtered water through sand column

F2 : Kimchi salted with filtered water through active carbon
column after sand column
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Fig. 4. Changes in pH of baechu Kimchi salted with
various brines during fermentation at 10T.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times successively

Fl : Kimchi salted with filtered water through sand column

F2 : Kimchi salted with filtered water through active carbon
column after sand column
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Fig. 5. Changes in titratable acidity of baechu Kimchi
salted with various brines during fermentation at 10TC.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times successively
F1 : Kimchi salted with filtered water through sand column
F2 : Kimchi salted with filtered water through active carbon

column after sand column
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Fig. 6. Changes in the number of total viable cells of
baechu Kimchi salted with various brines during fermentation
at 10TC.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times

successively

F1 : Kimchi salted with filtered water through sand column

F2 : Kimchi salted with filtered water through active carbon
column after sand column
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Fig. 7. Changes in lactic acid bacteria of baechu Kimchi

salted with various brines during fermentation at 10°C.

control : Kimchi salted with brine of tap water

F : Kimchi salted with wastebrine used five times successively
F1 : Kimchi salted with filtered water through sand column
F2 : Kimchi salted with filtered water through active carbon

column after sand column
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Table 1. Sensory characteristics of Kimchi samples salted with recycled brines

Samples" appearance  sour odor  staled odor  sour taste overall taste  toughness  crispness cc%;zilillity
control 3.93+030° 7 5.462025° 4.53+027° 539+40.36°  6.38+026" 4.34+0.34°  5.64+029°  6.54+0.80"
F 0.75+0.33" 63310.41°  557+0.58" 6.92+0.61° 5.17+0.31° 3.87+0.32° 321+021° 4.13+0.32°

F1 7.82+0.58° 5.47+031°  4.104037° 624+021° 629+023° 4474029 4.11+030° 6.41+0.62°
F2 4.28+0.37° 3.82+028"  3.16+026" 5.59+047° 5.11+026° 5563028  586+030°  6.08+0.86°

Values are meanzstandard deviation.
YRefer to the legends in Fig. 1.

Means with the same letter in each column are not significantly different at p<0.05.
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