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Effect of High Hydrostatic Pressure on the Quality of
Chinese Cabbage Kimchi

Dong Won Kim, Seok-Jun Park and Jiyong Park*
Department of Biotechnology, Yonsei University

Effects of high hydrostatic pressure on pH, titratable acidity, color, hardness and microorganisms of Chinese
Cabbage Kimchi were investigated. Kimchi was pressurized at 200~600 MPa for 5 min. There were no significant
differences in color and hardness between control and pressurized Kimchi (p>0.05). Total aerobes and lactic acid
bacteria were effectively inactivated by high hydrostatic pressure above 400 MPa. Changes in pH, titratable acid-
ity, color, hardness and microbial counts for 4 weeks storage of Kimchi were investigated. Kimchi was pressurized
at 400 MPa for 5 min and stored at 4°C. The pH of control decreased to 3.94 but pressurized Kimchi maintained
its initial pH value throughout the storage. The color of control showed significantly low values compared with
pressureized Kimchi (p<0.05), but hardness was not significantly changed (p>0.05). Total aerobes and lactic acid
bacteria in the control were reduced from the initial value of 10°~10° CFU/mL to 10° CFU/mL after 4 weeks
storage. Whereas microbial counts in pressurized Kimchi was maintained about 10°~10' CFU/mL during storage.
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Table 1. Compositions of Kimchi materials

Table 2. Conditions for cutting test by texture analyzer

Materials Ratio (%) Option Operating condition Min~Max

Salted Chinese cabbage 100 Type Return to start -

Rec pepper powder 20 Force Units Kilograms -

Radish 15 Distance Format Strain -

Green onion 3 Pre-Test Speed 20 0.1~10.0 mm/s

Ginger 1 Test Speed L5 0.1~10.0 mm/s

Garlic 2 Post-Test Speed 2.0 0.1~10.0 mm/s

Salted sauce anchovy 10 Strain 100.00 0.1~999.9%
Time 0.01 0.01~999999 s
Trigger Type 0.010 0.001~25kg
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Fig. 1. Changes in pH and titratable acidity of pressurized or
non-pressurized Chinese Cabbage Kimchi.
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Table 3. Changes in L, a, b value” of pressurized or non-
pressurized Chinese Cabbage Kimchi
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Table 4. Changes in hardness” of pressurized or non-
pressurized Chinese Cabbage Kimchi

Treatment (MPa) L-value a-value b-value Treatment (MPa) Hardness (kg)
Control? 45.39+0.02 6.86+0.05° 28.82+0.04* Control? 11.69+1.21*
200 45.3440.10° 6.84+0.03* 28.7610.03* 200 124782 40°
300 45.08+0.05 6.90+0.06* 28.88+£0.07* 300 12.23£1.30°
400 45.18+0.03* 6.88+0.05" 28.8140.06" 400 11.99+1.81°
500 45.01+0.05* 6.88+0.05* 28.8110.02* 500 12.3242.16°
600 45.09+0.01° 6.8710.03* 28.69+0.04* 60Q 12.14+0.87°

YMean standard devitation (n=6).
IControl: non-pressurized.
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Table 5. Changes in total aerobes and lactic acid bacteria of
pressurized or non-pressurized Chinese Cabbage Kimchi
(unit: CFU/mL)

Total aerobes

Control? 2.13x10°
200 4.40x107
300 2.69x10°
400 4.28x10*
500 2.85x10%
600 2.70x10%

UControl: non-pressurized.

Lactic acid bacteria

2.00x10°
1.14x107
1.43x10¢
9.10x10°
6.53x10°
5.85x10°
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Fig. 2. Changes in pH and titratable acidity of pressurized or
non-pressurized Chinese Cabbage Kimchi during storage.

@ - @ : pH of non-pressureized, A -A : titratable acidity of non-
pressurized, O - O : pH of pressurized, & - A : titratable acidity
of pressurized.
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Table 6. Changes in L, a, b value of pressurized or non-pressurized Chinese cabbage Kimchi during storage at 4°C

Treatment
Storage period ControP 400 MPa
(weeks)
L-value a-value b-value L-value a-value b-value
0 45.3910.02* 6.8610.05° 28.8210.04" 45.18+0.03* 6.88+0.05° 28.81+0.06"
1 44.30+0.13° 7.00+£0.13° 28.00+0.05 44.75+0.38° 6.8240.04 28.0040.10¢
2 42.8240.21¢ 6.791£0.21° 27.91+0.35 44.10+0.13° 7.07+0.038 28.29+0.03%
3 43.56+0.27¢ 6.68+0.27° 27.8410.18 44.86+0.09® 7.05+0.078 28.31+0.06F
4 43.44+0.32° 6.8310.32° 28.424+0.41 45.08+0.10® 7.1010.04% 28.24+0.05F

Mean standard devitation (n=6).

**Means within a same column with different superscript letters are significantly different (p<0.05).

2Control: non-pressurized.
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Table 7. Changes in hardness” of pressurized or non-
pressurized Chinese Cabbage Kimchi during storage at 4°C

Storage period Treatment
(weeks) Control? 400 MPa
0 11.69+1.21° 11.9941.81*
1 11.18%1.57* 11.40%£1.21%
2 10.92+1.93* 11.19£3.20°
3 10.97£0.71* 11.09+0.89°
4 10.79+1.79* 11.06+2.79

DMean standard devitation (n=6).
2Control: non-pressurized.

Table 8. Changes in total aerobes and lactic acid bacteria of
pressurized or non-pressurized Chinese Cabbage Kimchi
during storage at 4°C (unit: CFU/mL)

Storage Total acrobes Lactic acid bacteria
period C b
(weeks) ontrol 400 MPa Control 400 MPa
0 213x10°  4.28x10°  2.00x10°  9.10x10°
1 2.92x108F  2.76x10*  2.93x107 1.15x10°
2 3.31x10° 1.31x10*  2.21x107 1.35x10°
3 2.60x10°  521x10*  827x10°  4.20x10°
4 7.30x10° 1.60x10*  4.20x10° 1.04x10°
UControl: non-pressurized.
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