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Effect of Vacuumizing Conditions on Quality Changes
of Flexible Package Kimchi

Seok-In Hong, Noh-Hyun Park and Young-Jo Koo

Korea Food Research Institute

Abstract

Kimchi vacuum packaged in PET/AUPE pouch was stored at 0°C and 10°C to evaluate the effect of va-
cuumizing conditions on quality changes. The quality of kimchi during storage was investigated in terms of
pH, titratable acidity, color, viable counts of lactic acid bacteria including Leuconostoc and Lactobacilli and
sensory properties. Titratable acidity and pH were not significantly different for the vacuum degrees. Color in-
dex (L-b/a) values of crushed kimchi juice decreased exponentially and remained constant during storage, but
the resulting color change was not affected by the vacuum degrees. Viable counts of lactic acid bacteria and
sensory scores exhibited no significant difference among the kimchi of different vacuum degrees. Con-
sequently, the vacuum degree in packaging of kimchi seemed to influence little on quality of kimchi. For
enhancing the commercial value of vacuum packaged kimchi products, it would be appropriate to produce a
slight vacuum, eliminating the head space, within packages.
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Table 1. Packaging conditions of Kimchi
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Fig. 1. Changes in pH and titratable acidity of va-
cuum packaged kimchi during storage at 10°C and 0°C
—A- AP, -[1- VP1, - E-VP2
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Fig. 2. Changes in color index (L-b/a) values of crush-
ed kimchi juice during storage at 10°C and 0°C - & -
AP, -lj- VP1, —m - VP2
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Table 2. Changes in lactic acid bacteria of vacuum packaged kimchi during storage at 10°C (CFU/m))

Packaging Storage time (days)
method 0 2 4 8 11 13 15
Total lactic acid bacteria
AP 32x10° 8.1x10° 1.2x 10 22x10° 9.0x 10’ 5.7%10° 8.7x% 10° 2.5x%10°
VP1 32x10° 7.0x10° 6.7x 10° 1.7x10° 4210 7.5%10° 7.6%10° 6.9x10°
VP2 32x10° 9.5x10° 2.5%x 10 4.9x10° 4.0x10° 43%10° 4.9x% 10° 45x10°
Leuconostoc
AP 8.1x 10 S8x10° 9.6x 10" 4.0x10° 1.4%10° 3.8%x 10° 45%10° 2.3x10°
VPi 8.1x 10* 51x10° 1.3x 10 26X 10° 24x10° 1.3x 10° 34x10° 1.4x10°
VP2 8.1x 10 3.8%x10° 9.8% 10° 3.5x10° 9.4x10° 9.3x 10° 3.3x 10° 2.4x10°
Lactobacilli
AP 2.4x10° 8.0x 10" 23%10° 6.1x10° 5.0x10° 5.6x10° 2.0x10° 1.0x10°
VPI1 2.4x10° 5.0x% 10* 29%10° 1.2x10° 13x10° 53x10° 2.6x10° 8.8x 10°
VP2 2.4%x10° 2.0x10* 7.7x10° 4.7x10° 2.0x10° 2.9%x10° 1.8x10° 2.2x10°
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Table 3. Changes in lactic acid bacteria of vacuum packaged kimchi during storage at 0°C (CFU/ml)

Packaging Storage time (weeks)
method 0 2 4 6 8 10 12
Total lactic acid bacteria
AP 1.4x10° 2.8% 10° 1.7x 10 6.2% 10° 9.5%x 10° 1.9%x 10 1.8x 10°
VP1 14x10° 4.0% 10° 3.8x10° 7.0%x10° 12x10° 1.1x10° 1.8x10°
VP2 14X 10° 4.6x10° 3.7x10° 1.1x10° 4.1x10° 3.6x10° 6.2x 10°
Leuconostoc
AP 1.3x 10° 14x 10° 7.2%10° 1.8x10° 9.0x10° 2.8x10° 2.1x10°
VP1 1.3x 10 1.1x10° 2.6x10° 2.3x%x10° 1.9x10° 2.8x10° 1.7x10°
VP2 1.3x10° 8.7x 10" 5.4x10° 23x10° 1.5%10° 7.5%10° 8.7x10°
Lactobacilli
AP 8.5x10° 8.9x10° 1.5%10° 5.6x10° 8.9>10° 1.4x 10° 1.7x10°
VP1 8.5x10° 7.6x10° 2.6x10° 6.6 10° 1.2x10° 5.9%10° 1.4%x10°
VP2 8.5x10° 2.0x10* 20%10° 6.0x 10° 2.4%10° 2.8x10° 5.8 10
Table 4. Changes in sensory evaluation” score of vacuum packaged kimchi during storage at 10°C
Attributes Packaging Storage time (days)
method 2 4 6 8 11 12 15
AP 410 5.55° 3.83" 5.42° 447" 5.49° 4.19°
Color VP1 4.92° 4.73° 5.51° 317 6.39° 24 4.93"
VP2 497 5.05° 4.99* 4.50" 5.51% 491° 4.50°
AP 7.77° 7.40° 6.95° 8.33° 7.56° 6.31° 5.60°
Flavor VP1 7.42° 7.32° 7.03* 7.83* 6.63" 6.34 5.81°
VP2 7.63* 6.92° 6.93° 7.33° 6.20° 6.31° 517
AP 1.13 1.77° 3.88° 3.88° 7.00° 714 6.94°
Sourness VP1 1.23° 2.23* 3.48° 3.48° 7.10¢ 7.27° 7.371°
VP2 1.73 2.23° 4.36° 4.36" 6.83" 6.86° 7.24°
AP 6.22° 7.05° 6.34° 5.58" 5.04* 4.96° 4.50°
Texture VP1 6.13° 6.55° 5.90° 5.60" 5.53° 5.44° 4.66°
VP2 6.75° 6.07° 6.18° 6.50° 6.00° 5.71° 3.94*
AP 5.38° 5.32° 5.74° 7.03° 7.00¢ 4.70° 4.49°
Preference VP1 497 573" 5.69° 7.00° 7.20° 4.63" 4.46"
VP2 5.37° 5.40° 5.68° 6.83" 6.63" 4.56" 3.96°

"Sensory test by 7-8 experienced persons; as the values increase from 1 to 9, the intensity of sensory characteristics increases;
abc Different superscripts within a column indicate significant differences (p<0.05)
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Table 5. Changes in sensory evaluation” score of vacuum packaged kimchi during storage at 0°C

Attributes Packaging Storage time (weeks)
method 2 4 6 8 10 12
AP 577 4.63" 5.88% 5.06" 4.72 5.08°
Color VP1 6.47° 5.88 6.50° 6.22° 6.27° 5.54°
VP2 6.36" 6.25° 5.25° 6.13° 6.04° 5.40°
AP 7.53° 8.43° 6.57 6.00° 5.50° 6.09°
Flavor VP1 7.33° 7.00 4.57 6.25° 3.40 414"
VP2 7.50° 7.14* 5.29° 5.86" 372 3.26°
AP 1.69° 3.38° 5717 6.72° 5.96 5.16*
Sourness VP1 1.52° 2.98 5.00* 572 6.33° 4.81*
VP2 1.89° 3.38° 4.75° 6.67° 6.92° 5.05°
AP 6.92° 7.00° 6.25° 5.87 5.58° 4.71°
Texture VP1 6.97° 6.38° 6.14° 5.61° 5.22° 4.65°
VP2 6.90° 6.75° 6.14° 5.53° 5.40° 4.51°
AP 447" 6.03° 6.13° 5.000 4.39° 4.58°
Preference VP1 542 5.13° 6.13° 4.94° 3.92° 421°
VP2 5.30° 5.50° 6.63° 5.00° 4.51* 4.10°

“Sensory test by 7-8 experienced persons; as the values increase from 1 to 9, the intensity of sensory characteristics increases;
abe Different superscripts within a column indicate significant differences (p<0.05)
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