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Abstract

A study was carried out to investigate the control effect of sodium and potassium phosphates, sodium
citrate and three different salts mixtures on kimchi fermentation when they were added into half-
fermented kimchi in the concentration range of 0.001~0.01 M. The salts mixtures added were sodium
phosphates mixture(CA-A), addition of NaNQ,, Ca-EDTA and BHA to CA-A(CA-B) and substitution
of BHA with sodium citrate in CA-B. The results showed that sodium phosphates and sodium citrate
significantly inhibited the kimchi fermentation while potassium phosphate had little effect. The order
of control effect was Na;PO,-Na;HPO,-sodium citrate-NaH.,PO,-K,HPO,-KH,PO,. Among the salts mix-
tures, CA-A showed the most reducing effect in the fermentation rate followed by CA-C and CA-
A. The mixture of CA-C could extend the time of holding pH 4.2~4.4 by approximately 6 times
at 4~25C when it was compared to control. The microbial growth study of total and Leuconostoc
mesenteroides also showed a very significant decrease in their numbers.
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Table 1. Concentration of various salts and salts mixtu-
res added to halffermented kimchi

Salts and their

Concentration and kind of salts

mixtures

N32HPO4, NaHz- 0.01 M

PO, NazPO,

K;HPO,, KH,PO, 0.01M

Sodium citrate 0.01M

CA-A NaH,PO, 0.01 M, Na,HPO, 0.01 M,

NasPO, 001 M

CA-B Na,HPO, 0.01 M, NaH,PO, 0.01 M,
Na,PO; 001M, NaNO, 0001M, Ca-
EDTA 0.001 M, BHA 50 ppm

CA-C NazHPO4 0.01 M, N83P04 0.01 M, NaN02

0.001 M, Ca-EDTA 001M, sodium cit-
rate 0.005 M
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Fig. 1. Effect of addition of sodium phosphates on pH
changes of kimchi during fermentation at 35°C
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Fig. 2. Effect of combined additives on pH and titrat-
able acidity of kimchi during fermentation at 35°C
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Table 2. Time required to reach certain pH of kimchi
liquid

Temperature Fermentation time(hr)
(T pH 4.6 pH 4.0
R CA-A CAC R CAA CAC
4 192 264 324 264 384 672
15 48 67 74 72 144 240
25 26 36 41 36 55 84
35 16 21 24 24 33 40

Table 3. Fermentation time required to maintain the
pH range of 4.2~4.4

Temperature Fementation time(hr)
() Control CA-A CA-C
4 48 96 288
15 19 67 137
25 5 12 29
35 4 7 8
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Table 4. Effect of addition of combined additives of
CA-B on microbial growth during kimchi fermentation
at 25°C

Fermentation Total Leuc. mensenteroides
time(hr)  Control CA-B Control CA-B
0 35X105 35X10° 20X10°  2.0X10°
42 46X10" 6.2X10° 59X10° 9.1x10
70 47%X107 5.0X10° 70X10°  9.0x10*
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