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Abstract

This study was conducted to investigate the quality characteristics of Kimchi during fermentation and
storage according to containers with native plant extract. The containers used in the experiment were
antimicrobial polypropylene containers(KAPP) developed with the addition of native plant extracts, and
it was tested by comparing the microbial changes and sensory characteristics of the existing
commercial containers, such as polypropylene containers(KPP), stainless steel containers(KST), and
porcelain containers(KPC). Change in total microbial cell were similar for each container. Coliform
maintained the lowest level from 15 days after storage to 50 days. Leuconostoc spp. and Lactobacillus
spp. showed a rapid increase in all four storage containers until the 15th day of storage and then
decreased. The KAPP container maintained its highest level. The sensory evaluation was carried out on
Kimchi optimal condition(storage 40 days). The sensory scores of KAPP were generally higher than
those of other experimental samples in characteristics of appearance, odor, taste and overall
preference. As a result, KAPP container has an excellent antibacterial effect as compared with the three
commercially available storage containers, is effective for fermentation of lactic acid.
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Table 1. Ingredients ratio of standardized Kimchi

Ingredients Weight (%)
Cabbage 76.16
Salt 1.14
Radish 9.90
Green onion 6.09
Dried red pepper powder 3.05
Anchovy sorce 1.52
Sugar 0.99
Garic 3.76
Ginger 0.38
Total 100.00
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Table 2. Changes in total microbial cell counts of during storage in Kimchi (42l : logCFU/mL)
~_ Das | 5 10 15 20 25 30 35 40 45 50
Container
KAPP 6.16 6.45 6.48 7.10 7.50 7.76 8.16 8.04 7.98 8.60 7.99
+0.11° +0.23° +0.00° +0.14° +0.28° +0.08 +0.23° +0.27° +0.04° +0.03° +0.03°
KPP 6.16 6.57 6.70 8.15 7.93 8.42 8.79 8.63 8.23 8.41 8.66
+0.11% +0.24° +0.00* +0.21° +0.32% +0.17° £0.10° +0.03° +0.11° +0.10° +0.06¢
KST 6.16 6.70 7.00 8.35 8.69 8.94 8.85 8.60 8.61 8.09 8.39
+0.11° +0.00° +0.00° +0.49° +0.13° +0.08° +0.05° +0.09° +0.06° +0.86° +0.13°
KPC 6.16 6.50 7.30 7.60 7.63 7.97 8.30 8.14 7.93 7.79 7.65
+0.11° +0.28° +0.00° +0.42% +0.21° +0.10° +0.06° +0.01%° +0.06° +0.05° +0.04°
KAPP : Kimchi stored in antimicrobial polypropylene container
KPP : Kimchi stored in polypropylene container
KST : Kimchi stored in stainless steel container
KPC : Kimchi stored in porcelain container
abcd : Significantly different by t-test(p¢0.05) in column
Table 3. Changes in coliform group of during storage in Kimchi (9] : logCFU/mL)
com= Do 5 10 15 20 25 30 35 40 45 50
ontainer
KAPP 3.15 434 5.63 5.75 4.48 4.65 4.07 3.76 3.54 3.09 1.78
+0.05° 010 +0.04° +0.14° +0.25° +0.07° +0.16° +0.03° +0.34° +0.13° +0.11°
KPP 3.15 4.28 5.15 5.81 4,95 5.01 4.39 4.07 4.00 3.45 3.02
+0.05° +0.18% +0.21° +0.10° +0.35° +0.01° +0.09%° +0.27° +0.06° +0.06” +0.03°
KST 3.15 4.56 5.39 5.68 4.65 5.00 451 414 3.97 3.59 3.27
+0.05* +0.05° +0.13%® +0.04° +0.07% +0.09° +0.02° +0.29° 10.16° 10.16* +0.01°
KPC 3.15 4.06 4.70 5.54 4.93 4.80 428 3.87 3.74 3.26 215
+0.05° +0.25° +0.00° +0.08° +0.04° +0.06° £0.14% +0.18° +0.06° +0.30° +0.21°

The abbreviation is as in the table above
abcd : Significantly different by t-test(p¢0.05) in column
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Table 4. Changes in Leuconostoc spp. of during storage in Kimchi

(9] : logCFU/mL)

~_Days | 5 10 15 20 25 30 35 40 45 50
Container
KAPP 3.98 529 6.05 7.15 7.00 6.88 6.69 6.65 6.70 6.66 6.64
+0.04° +0.25° +0.03° +0.09° +0.07° +0.04° +0.00° +0.11° £0.12¢ +0.06¢ +0.02°
KPP 3.98 4.82 591 6.09 6.44 6.27 6.23 6.00 5.90 5.77 5.69
+0.04° +0.13° +0.04° +0.06° +0.04° +0.05°  +0.06®  £0.09 +0.02° +0.03° +0.09°
KST 3.98 4.70 5.54 6.88 6.32 6.17 6.03 5.90 5.62 5.33 517
+0,04° +0.08° +0.07° +0.06° +0.18° +0,12° +0.04° +0.27° +0.01° +0.01° +0.18°
KPC 3.98 4.95 5.59 7.07 6.79 6.63 6.57 6.23 6.17 5.96 5.88
+0.04° +0.01° +0.18° +0.08% +0.07° +0.02° +0.25% +0,04% +0.06° +0.03° +0.08°
The abbreviation is as in the table above
abcd : Significantly different by t-test(p¢0.05) in column
Table 5. Changes in Lactobacillus spp. of during storage in Kimchi (=2l : logCFU/mL)
~_ Das | 5 10 15 20 25 30 35 40 45 50
Container
KAPP 4.02 4.39 5.02 5.00 6.15 6.52 7.52 7.72 7.54 8.06 7.99
+0.03° +0.13° +0.03° +0.00° +0.21° +0.01° +0.11° +0.02° +0.04° +0.03° +0.03¢
KPP 4.02 4.15 4.80 5.15 6.68 6.99 7.47 7.35 6.90 6.82 6.66
+0.03°  +021%  £0.14®  +021®  +125°  #008®  +0.04° +0.11° +0.01° +0.04° +0.06°
KST 4.02 4.00 4.69 5.39 6.35 6.81 7.39 7.12 6.67 6.59 6.39
+0.03° +0.00° +0.13° +0.13° +0.56° +0,05° +0.21° +0.04° +0.11° +0.16° +0.13°
KPC 4.02 4.35 4,93 5.25 6.09 6.96 7.55 7.26 7.28 7.79 7.65
$0.03°  $0.04®  0.04®  $0.10®°  $0.13°  20.08b  0.12°  #0.08®°  0.20° +0.05° +0.04°
The abbreviation is as in the table above
abcd : Significantly different by t-test(p¢0.05) in column
Table 6. Sensory evaluation of Kimchi in various containers
Sensory characteristics
appearance odor taste texture overall preference
Container*
6.00 4.30 3.30 5.00 4.60
KAPP* +0.94° +1.42° +1.48° +1.63° +1.65°
KPP 3.90 3.70 3.10 5.10 3.50
+1.91° +157° +2.23° +1.45° +1.96°
KST 3.40 3.40 3.20 5.00 3.90
11.43° +1.78 11.95° +1.76° 11.66°
KPC 5.50 4.30 3.40 5.90 4.00
+1.18° +2.00° +1.65° +1.45° +2.00°

The abbreviation is as in the table above
abcd : Significantly different by t-test(p¢0.05) in column
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Figure 2. Sensory evaluation of Kimchi in various containers
The abbreviation is as in the table above
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