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Abstract

Fresh cut vegetables provide convenience and rapidity to consumers. However, they have a weakness with respect
to their short shelf-life due to browning and quality degradation via increased respiration. To overcome this problem,
the effect of packaging film on the short-term storage of cut kimchi cabbages was investigated. Polypropylene
(PP), oriented polypropylene (OPP), and low-density polyethylene (LDPE) films were used as packaging film, and
cut kimchi cabbages were stored in the packaging films at 5°C for 4 weeks. PP film packaging showed the least
weight loss and soluble solids loss after 4 weeks. Titratable acidity increased during storage for all samples, however,
the increase rate of titratable acidity in PP and OPP film packaging decreased, which was lower than that of LDPE
film packaging. Color values decreased over time during storage. In appearance, PP film packaging was better
than other films due to their high transparency. In a sensory test, there was no statistical difference among samples.
Taken together, the transparent PP film packaging was more effective for short-term storage of cut kimchi cabbages.
Thus, this study provides useful information for the selection of packaging materials for cut kimchi cabbage marketing.
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Fig. 1. Weight loss changes for cut kimchi cabbage with respect
to packaging materials during short-term storage at 5°C.

PP(@), polypropylene film; OPP(HM), oriented polypropylene film; LDPE(A), low density
polyethylene film.
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Table 1. Soluble solid content changes for cut kimchi cabbage
with respect to packaging materials during short-term storage at
5C

—_ Package”
€e
PP (°Brix) OPP (°Brix) LDPE (°Brix)

0 1.8020.20™ 1.80£0.20™ 1.8040.20™
1 147+0.12" 16740.15™ 1.8740.12*
2 247+031% 1.774035™ 1930.12™
3 1.700.26® 1.830.12* 167031
4 1.77+021® 1.60+0.20™* 1.77£0.25%

"pp, polypropylene film; OPP, oriented polypropylene film; LDPE, low density
[lz;dyeﬂlylene film.

eans followed by the same letters wnhm the row of each cut kimchi cabbages
are not significantly different (p<0.05); “*means followed by the same letters within
the column per parameter are not significantly different (p<0.05).
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Table 2. Titratable acidity changes for cut kimchi cabbage with
respect to packaging materials during short-term storage at 5C

Weeks Packagen
eel
PP (%) OPP (%) LDPE (%)
0 0.08+0.03"” 0.08+0.03 0.08+0.03™
1 0.08+0.01° 0.08+0.01 0.08+0.01
2 0.10+0.00%¢ 0.080.01" 0,090,028
3 0.16+0.02" 0.16+0.00™ 0.15:0,02*
4 0.130.01"8 0.1240.00" 0.150.01**

"PP, polypropylene film; OPP, oriented polypropylene film; LDPE, low density

[b);[yeﬂlylene film.

eans followed by the same letters wuhm the row of each cut kimchi cabbages
are not significantly different (p<0.05); “"means followed by the same letters within
the column per parameter are not significantly different (p<0.05).
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Table 3. pH value changes for cut kimchi cabbage with respect
to packaging materials during short-term storage at 5C

Weeks Packagel)
ee
PP OPP LDPE

0 6.00£0.11° 6.00£0.11% 6.00£0.11%
1 5.96+0.06™ 5.82+0.04°C 591003
2 6.06+0,028 5.8240.09" 6.01+0,03
3 6.01+0.05 5.9620.11°% 5.95+0,14™
4 6.36+0.06™* 6.32:0.10* 6.4140,05%

"PP, polypropylene film; OPP, oriented polypropylene film; LDPE, low density
lyethylene film.

2)apl’](ifleans followed by the same letters within the row of each cut kimchi cabbages

are not significantly different (p<0.05); ““means followed by the same letters within

the column per parameter are not significantly different (p<0.05).

Table 4. Hunter color values changes for cut kimchi cabbage with
respect to packaging materials during short-term storage at 5C

Woeks Package”
€e
PP OPP LDPE
0 78.19+3.28" 80.17+2.83" 80.65+2.60™
1 80.34+0.68" 78.84+2.62° 81.81+1.88"
L 2 82.611.19" 79.67+1.11%8 83.76+1.81*
3 83.06+1.88** 78.64+0.85% 81.40+1.08"™
4 76.15+3.53° 79.28+1.20"8 84.00£3.30"
0 0754015 0.83+0.20™ 0.80+0.18"
1 -0.6+0.08* -0.85+037™ -1.01£034%
a 2 -0.69+0.08™ -0.71:0.06™ -0.66+0.04"
3 -0.83£0.11°¢ -1.14£0.33® -1.050.25"
4 -0.8240.12° 088021 0.8740.13°
0 5.80+0.58"2 571081 5.62+0.71°%
1 5.73+0.65% 6.6140.58" 6.20£0.48"
b 2 57120448 4.81%039% 5.3140.59
3 5.97+0.41% 6.38+1.34* 6.24+1,02
4 5.42+0.97" 5.5540.65™ 778154
0 222143.14°® 2029+2.72% 19.80+2.48"
1 20.11+0.65 21.84+2.30" 18.88+1.87*®
AE 2 17.95+1.17° 20.49+1.10° 16.72+1.87€
3 17.63+1.66” 21.95+1.19* 19.30+0.81"
4 4074360%  21.08+1.13"%  17.60+2.38°C

"PP, polypropylene film; OPP, oriented polypropylene film; LDPE, low density
lyethylene film.

2)glifleans followed by the same letters within the row of each cut kimchi cabbages

are not significantly different (p<0.05); ““means followed by the same letters within

the column per parameter are not significantly different (p<0.05).
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Fig. 2. Appearance of cut kimchi cabbage for various packaging
materials during short-term storage at 5C.

PP, polypropylene film; OPP, oriented polyproprylene film; LDPE, low density
polyethylene film.
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Fig. 3. Opacity values of the packaging materials used in this study.
PP, polypropylene film; OPP, oriented polypropylene film; LDPE, low density polyethylene
film.
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Table 5. Sensory score changes for cut kimchi cabbage with
respect to packaging materials during short-term storage at 5C

Property ~ Weeks - Package.l) -
PP (point) OPP (point) LDPE (point)

0 5.0+0.0™? 5.0+00™ 50400

1 4.8+04™ 47:05" 5.0£0.0*

Color 2 4.0400™ 47:05" 45108""

3 37405 38404 42+08°

4 3.540.6° 30409 38404

0 5.0:0,0" 5.0:00% 5.0£0.0*

1 4804 5.0:00% 48104"

Flavor 2 43105 43105" 42104"

3 37405 3.740.5° 3.710.5"

4 28:0.8" 3.0:09” 3.0£09°

0 50£0.0" 5000 5.0£0.0"

1 48104 47£054® 48200

Appearance 2 4000 4.3£0,5™ 47:05™

3 33405 4040.6° 38405

4 2.840.8° 2.3+05" 3.0+0.9

"pp, polypropylene film; OPP, oriented polypropylene film; LDPE, low density
[lz;dyeﬂlylene film.

eans followed by the same letters wnhm the row of each cut kimchi cabbages
are not significantly different (p<0.05); “"means followed by the same letters within
the column per parameter are not significantly different (p<0.05).
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