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Abstract

The study was carried out to prevent the rancidity and to prolong the edible period by adding the pH

adjuster composed of citric acid and sodium citrate during kimchi fermentation.

pH adjusters, changes in titratable acidty, pH, vitamin C content,

Buffer action of the
chlorophyll content and number of

microorganism were measured. And also sour flavor, color score and overall taste by sensory test were

analyzed. The profer ratio of citric acid to sodium citrate for the kimchi was 1 to 9. Edible periods

based upon the acidity, pH, sour flavor and overall taste were first to second days after soaking

in the control,
to 0.3 percent.

degree, color and the number of Lactobacilli.
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but were from the day of soaking to fifth days in the pH adjuster added kimchi

And favorable results were shown in kimchi with the pH adjuster in the point of brix
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Table 1. Composition of kimchi materials

Materials Ratio(%)
Young radish salted with NaCl 36.4
Green pepper 0.9
Ginger 0.4
Galic 0.7
Salt(NaCl) 0.6
2% of boiled wheat flour 60.7
pH adjuster 0.3

Table 2. Composition of pH adjusters

Citric Acid Sodium Citrate

- (mg) (me) P!
1 500 500 4.0
2 450 550 4.3
3 400 600 4.5
4 350 650 4.7
5 300 700 4.9
6 250 750 5.2
7 200 800 5.4
8 150 850 5.7
9 100 900 6.0

10 50 950 6.4

1. pH was measured 1 percent solution of each
adjuster.
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Fig.1.

0 2 4 6 8
0.1N HCI mi/10m! of 1% pH adj.

Titration effect of 0.1N HCl on the
changes in pH of 1% solution of pH
adjusters (adj.). The number of the
pH adjusters in the figure represented
same as described in Table 2.

Fig. 3.

0 20 40 60 80 100
lactic acid mg/ 10m! of pH adj.

Titration effect of lactic acid on the
changes in pH of 1% solution of pH
adjusters (adj.). The number of pH
adjusters in the figure represented
same as described in Table 2.
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Acetic acid mg/Wml of pH adj.

Fig.2. Titration effect of acetic on the cha-

nges in pH of 1% solution of pH adju-
sters (adj.). The number of pH adjus-
ters in the figure represented same as
described in Table 2.
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Table 3. Effect of pH adjuster (No. 9) on the titratable acidity and pH of kimchi

(lactic acid mg/10ml)

Fermenation period (days)

0 1 2 3 4 5
Control
Titratable acidity 7.60 23.35 35.95 51.67 65.90 85.25
pH 5.51 4.49 3.99 3.71 3.19 3.05
Kimchi with pH adjuster
Titratable acidity 25.35 32.30 45.14 61.05 84.56 117. 87
rH 5.59 4.92 4.65 4.24 4.21 4.18
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Table 4. Result of sensory assessment for the sour flavor of kimchi

Fermentation period(days)

: 0 1 2 3 4 5
Control 1.82 3.80 2.15 1.27 0.94 0.02
Kimchi with pH adjuster  2.45 3.20 3.85 3.05 2.64 1.84

Score of sour flavor: 4, very desirable; 3, desirable; 2, moderate; 1, undesirable; 0, very undesirable.

Table 5. Effect of the adjuster on the brix degree of kimchi soup

%>
Fermentation period (days)
0 1 2 3 4 5
Control 0.95 2.45 2.60 2.60 1.20 0.60
Kimchi with pH adjuster 0.95 2.20 2.30 2.65 2.40 1.80

Table 6. Effect of the pH adjuster (No. 9) on the chlorophyll content and color score of

kimchi
Fermentation period (days)
1 2 3 4 5

Control

Chlorophyll content (mg%-f.w.) 2.85 1.63 1.55 0.10 0.08 0.04

Color Scorel 3.20 2.43 1.72 1.33 0.95 0.05
Kimchi with pH adjuster

Chlorophyll content (mg%-f.w.) 2.85 2.84 2.05 1. 86 1.15 0.94

Color Score 3.40 2.80 2.52 2.14 - 2.00 1.65

1) Color score: 4, very desirable; 3, desirable; 2, moderate; 1, undesirable; 0, very undesirable.
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Table 7. Effect of the adjuster on the content of vitamin C in kimch
mg%
Fermentation period(days)
0 1 2 3 4 5
Control Soup 13.65 31.69 29. 04 26.50 18.95 15.43
Tissue 56. 36 60. 04 35.69 28.14 19.25 15.03
Kimch with pH adjuster Soup 13.60 24. 87 29.02 28.44 27.03 25.24
Tissue 56.54 68. 06 40.07 28.17 21.30 20.02
Table 8. Overall taste of kimchib
Fermentation period (days)
0 1 2 3 4 5
Control Soup 1.84 2.46 2.00 1.28 1.09 0.45
Tissue 1.90 2.43 2.05 1.40 1.10 0.60
Kimchi with pH adjuster Soup 2.05 2.56 2.83 2.57 2.56 1.85
Tissue 2.21 2.43 2.60 2.59 2.74 1.70
1) QOverall taste score: 4, very desirable; 3, desirable; 2, moderate; 1, undesirable; 0, very
undesirable.
Table 9. Effect of the pH adjuster on the growth of microorganism in kimchi?
Fermentation period (days)
0 1 2 3 4 5
Control Total microbe 1.15X10% 1.40X10° 1.37X107 2.50X10® 8.20X10% 1.30%X10°
Lactobacilli 8.70X10! 4.76X10% 6.22X10% 9.65X10% 5.80X10%2 1.50%X102
Kimchi with Total microbe 1.18X10% 4.56X105 7.50X107 8.78X10° 4.85X107 2.30X10°
PH adjuster Lactobacilli 8.80X 10! 5.20X10% 8.33X103% 5.70X1¢* 7.75X10* 3.52X10¢

1) Data represents number per ml of kimchi soup.
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0.1N HCl mi/10m! of pH adj.

Fig.4. Effect of polyphosphoric acid sodium
salt on the changes in pH of pH adj-
uster number 9(-0-), 0.2% polyphos-
ophoric acid sodium salt in 1% of pH
adjuster number 9(-@-).
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