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A Study on the Development of Facillities for Preservation of Kimchi
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Abstract

The facillities for Kimchi preservation were investigated in order to develop the taste, flavor and comm-
ercial quality of Kimchi during fermentation. Four kinds of facillities used for this experiment were PP
(Polypropylene), PS (Polystyrenc), PPC (Polypropylene + ceramic) and PPP was selected newly and laminated
of three layers with PETG (Polyester G), PS (Polystyrene) and PETG. The change of total number of lactic
acid Bacteria, pH, acidity, color, gas contents and free internal volume of package were measured for the Kim-
chi packaged by 4 facillities during 6 days fermentation at 15°C. The total No. of lactic acid Bacteria within
the Kimchi in the PPP facillity was more and remained longer time (120 hrs.) than other Kimchi in the PP, PS
and PPC facillities. Also the pH of all Kimchi were decreased to pH 4 within 72 hrs. and the pH of Kimchi in
the PPP facillity was kept as pH 4 for 120 hrs., so that was shown to be decreased more dully than others. In
case of Kimchi in the PPP facillity, the color was retained better, CO, contents was lower similar to PPC
facillity, and swelling degree of free internal volume was higher than others. By the sensory evaluation, the
Kimchi in the PPP facillity represented as better than others for color, flavor, texture and total preferences
until 48 hrs. fermentation. And the PPP facillity is transparent, so these will be selected and confirmed more
easily, also PPP facillity is so hard to endure the swelling pressure of internal gas. Therefore it is thought that
the PPP facillity used as Kimchi package will be desirable for better taste, flavor, and commercial quality.
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Table 1. Genenal properties of Facillities used as Kimchi package
Facillities ppY PPP? PS¥ ppC
Thickness (1/100 cm) 10 10 10 10
Spec. gravity 0.90 1.27 1.04 1.08
0, cc-mm/m® 80 8 120 6
Yield, m’/kg 4.37 4.56 2.78 4.94
Transparency semitransparent colorless & transparent opacity opacity
Capacity (ml) 700 700 700 700
Y PP: Polypropylene.
2 PPP: PETG (Polyester G) + PS(Polystyrene) + PETG.
Y PS: Polystyrene.
9PPC: Polypropylene + ceramic.
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Fig. 1. Lamination of PPP.

Table 2. Operating conditions for GC analysis

Detector TLD
Column Alltech CTR 1
Column temperature 35°C
Injection temperature 60°C
Detector temperature 60°C
Carrier gas He, 60 m//min
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Fig. 2. The external appearanceé of four kinds of pak-
aged Kimchi.
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Table 3. The changes of total number of lactic acid bacteria in Kimchi packaged by various facillities during fer-
mentation at 15°C

Fermentation time (hours)

Facillities
0 6 12 24 36 48 72 96 120
PP 1.08x107  654x10° 1.02x10° 1.64x10° 1.17x10° 148x10° 6.60x10° 742x10° 3.64% 10°
PPP 1.08x10"  7.71x10° 1.06x10° 1.76x10° 130%x10° 1.02x10° 6.94x10° 8.54x10° 8.52x 10"
PS 1.08x107 875x10° 1.03x10° 1.64x10° 850%x10° 740x10° 568x10° 1.00x10° 4.87x 10°
PPC 1.08x 10" 4.72x10° 1.07x10° 127x10° 660x10° 126X10° 926x10° 1.13x10° 4.52x 10°
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Fig. 3. Changes of pH in the Kimchi packaged by vari-
ous fercillities during fermentation at 15°C.

Fig. 4. Changes of titratable acidity in the Kimchi pack-
aged by various fercillities during fermentation at 15°C.
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Fig. 5. Changes of color indices (L-b/a) in the Kimchi
packaged by various fercillities during fermentation at
15°C.
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Fig. 7. Changes of O, concentration in the Kimchi
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Fig. 8. Changes of free internal volumn of Kimchi
packaged by various fercillities during fermentation at

15°C.

Table 4. The sensory evaluation score of Kimchi packaged by various facillities during fermentation at 15°C

Fermentation time (hours)

Attributes Facillities
30 36 42 48 72 120
PP 6.33° 5.33 5.40° 4.50° 4.80° 3.60°
Color PPP 6.67 7.00 5.40° 6.50 5.00° 3.40°
PS 5.67 6.67" 5.40° 4.75% 4.60° 4.60°
PPC 6.00° 5.67° 5.20° 5.75* 4.60° 3.40°
PP 6.33* 5.00° 5.00° 5.60° 4.40° 3.40°
Flovor PPP 6.6T 4.33° 6.00° 5.40° 4.80° 3.00°
PS 7.00° 5.00° 6.00° 5.20° 4.60° 3.60°
PPC 6.67° 5.67° 5.40° 5.00° 480 3.60°
PP 6.67 6.33° 5.80° 6.80° 7.20° 7.20°
Soumess PPP 6.33 5.33° 6.00° 6.20° 7.40° 7.60°
PS 6.00° 6.00° 5.80 6.80° 7.60* 8.40°
PPC 6.67 4.67 5.60° 6.40° 7.60° 7.80%
PP 6.67 6.00° 5.00° 5.40° 4.60° 4.40°
Texture PPP 5.33f 6.33" 6.20 6.00° 420 3.80°
PS 6.67 6.00° 6.00% 4.60 4.60° 4.20*
PPC 6.00° 5.33° 6.40% 5.40" 3.80° 4.00°
PP 7.00° 5.67 5.20° 4.60° 3.60® 3.40°
Total PPP 5.33 6.33° 6.20° 5.60° 3.40° 3.00°
Preference PS 6.33" 6.00° 5.40° 4.00° 4.40° 3.20°
PPC 6.33" 5.67 6.00° 3.80° 3.80% 3.40°

a,bvz Values with the same letter are not significantly different from among 4 groups in each attribute (P < (1.05).
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