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Comparison of the Quality of Highland-Grown Kimchi Cabbage ‘Choon Gwang’
during Cold Storage after Pretreatments
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Abstract: Kimchi cabbage ‘Choon Gwang’ cultivar that was grown in highlands in Gangneung was subjected to predrying, room
cooling, and forced air cooling, and then packed with/without 0.02 mm HDPE film to investigate the effect of postharvest treatment
on quality characteristics during 8 weeks storage at 2°C (RH 90 + 5%). Weight loss in forced air cooling and room cooling
was lower than 3-4% with 0.02 mm HDPE film liner treatment during storage. However, it was only below 10% in room cooling
without liner treatment and forced air cooling without liner treatment led to the highest weight loss, above 15%. Conversely,
the control had lower weight loss than the others. SSC was 2-4 ‘brix for all treatments and there was no difference between
postharvest treatments and liner treatments. Color index and firmness both showed no differences with/without 0.02 mm HDPE
film and postharvest treatments. In sensory evaluation, forced air cooling with liner treatment was effective, with the highest
score, especially in appearance and crispness. After 6 weeks, control kimchi cabbage without liner treatment was damaged seriously
in appearance and the internal color had changed to brown. Room cooling and predrying with liner treatment changed the
start of internal browning to after 8 weeks storage.
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Fig. 1. Weight loss with liner (A) and without liner (B) of Kimchi cabbage ‘Choon Gwang’ during storage at 2°C. The data

are presented as the means * standard error.
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Fig. 2. Firmness with liner (A) and without liner (B) of Kimchi cabbage ‘Choon Gwang' during storage at 2°C. The data are

presented as the means + standard error.
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Fig. 3. Color index with liner (A) and without liner (B) of Kimchi cabbage ‘Choon Gwang’ during storage at 2°C. The data

are presented as the means * standard error.
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Table 1. Changes in soluble solids content (SSC) of Kimchi cabbage ‘Choon Gwang' during storage at 2°C.

SSC (°Brix)
Postharvest treatment  Liner Storage period (week)
1 2 3 4 5 6 7 8
Forced air cooling With 2.66 bcd® 2.53 cd 253 ab 272 cd 229 cd 243 d 2.63 a 2.76 a
Without 3.36 a 242 d 260 ab 397 a 2.76 ab 3.60 a
Room cooling With 2.78 bed 2.52 cd 262 ab 2.62 d 217 d 243 d 2.72 a 2.59 a
Without 2.88 becd 3.21 a 2.78 a 359 ab 2.50 bc 2.73 cd
Predrying With 250 d 3.13 ab 234 b 3.28 bc 247 bcd 248 cd 232 b 2.86 a
Without 3.01 abc 2.73 bed 2.89 a 271 cd 289 a 323 b
Control With 257 bd 292 abc 221 b 271 ¢cd 218 d 281 c 282 a 2.71 a
Without 3.06 ab  2.77 abc 2.80 a 2.72 cd  2.58 bc 2.56 cd

“Different lowercase letters after the means within columns indicate significant differences by Duncan’s multiple range test

at p < 0.05.
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Table 2. Changes in sensory evaluation (appearance and crispness) of Kimchi cabbage ‘Choon Gwang’ during storage at 2°C.

Sensory evaluation rating during storage (week)

Postharvest treatment Liner Appearance
1 2 3 4 5 6 7 8

Forced air cooling With 963 a 917 a 7.75 a 733 a 7.67 a 7.25 a 6.80 a 517 ab
Without 9.63 a 883 ab 7.38 a 6.83 ab  5.67 cd 525 cd

Room cooling With 9.63a 9.00 a 7.63 a 683 ab 7.00 ab  6.50 ab 6.80 a 5.50 ab
Without 9.63 a 833 abc 737 a 6.00 bc  6.67 abc 5.50 bcd

Predrying With 925a 833 abc 7.75a 5.67 ¢ 6.33 bc  6.50 ab 6.60 a 450 b
Without 9.13 a  7.83 cd 7.00 a 533 ¢ 6.33 bc 5.75 bc

Control With 850 a 783 cd 8.63 a 6.00 bc 567 cd  6.00 bc 560 b 5.57 a
Without 825a 733d 7.25 a 5.67 ¢ 483 d 4.50 d

Sensory evaluation rating during storage (week)
Postharvest treatment Liner Crispness
1 2 3 4 5 6 7 8

Forced air cooling With 7.88 a 7.67 a 6.88 ab 6.17 a 6.00 ab 6.25 a 6.00 a 533 a
Without  7.50 a 733 a 7.38 a 5.50 ab 483 cd 5.50 ab

Room cooling With 825 a 8.00 a 6.75ab 550 ab  6.67 a 6.00 a 6.20 a 5.50 a
Without 7.25 a 7.67 a 6.63 ab 5.67 a 583 b 475 b

Predrying With 7.13 a 8.00 a 6.38 ab  5.50 ab 567 b 5.50 ab 6.20 a 433 b
Without 7.38 a 7.67 a 6.25 ab  6.00 a 550 bc 450 b

Control With 7.00 a 733 a 6.00 b 6.33 a 533 bc 625 a 580 a 533 a
Without 7.25 a 717 a 6.50 ab 450 b 433 d 450 b

“Different lowercase letters after the means within columns indicate significant differences by Duncan’s multiple range test at

p = 0.05
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Table 3. Changes in sensory evaluation (sweetness and bitterness) of Kimchi cabbage ‘Choon Gwang' during storage at 2°C.

Sensory evaluation rating during storage (week)

Postharvest treatment  Liner Sweetness
1 2 3 4 5 6 7 8

Forced air cooling With 0.50 ab  0.20 ab 0.50 a 0.00 a 0.67 a 0.00 b 0.50 a 0.00 a
Without 0.13 ab  0.60 ab 0.13 a 0.00 a 0.00 b 0.00 b

Room cooling With 0.88 a 0.00 b 0.25 a 0.17 a 0.00 b 0.00 b 0.75 a 0.00 a
Without 0.00 b 0.40 ab 0.00 a 0.17 a 0.83 a 0.00 b

Predrying With 038 ab  0.20 ab 0.25 a 0.00 a 0.83 a 1.75 a 0.50 a 0.00 a
Without 0.00 b 0.20 ab 0.13 a 0.00 a 017 b 0.00 b

Control With 0.88 a 0.80 a 0.25 a 0.00 a 0.00 b 2.25 a 0.75 a 0.17 a
Without 0.13 ab  0.40 ab 0.13 a 0.00 a 0.00 b 0.00 b

Sensory evaluation rating during storage (week)

Postharvest treatment  Liner Bitterness
1 2 3 4 5 6 7 8

Forced air cooling With 2.00 a 0.50 a 0.75 a 083 ab 0.00 c 0.00 b 1.00 a 0.00 b
Without 0.88 b 0.50 a 1.25 a 083 ab 067 Db 1.75 a

Room cooling With 075 b 033 a 0.63 a 017 b 0.17 ¢ 0.00 b 1.20 a 0.00 b
Without 0.38 b 1.17 a 1.38 a 0.00 b 0.00 c 025 b

Predrying With 0.88 b 1.00 a 1.75 a 1.00 ab  0.00 c 0.50 b 1.00 a 2.00 a
Without 1.00 b 1.00 a 0.88 a 033 b 0.33 bc 0.00 b

Control With 0.75 b 033 a 113 a 1.83 a 0.00 c 0.00 b 0.40 a 0.50 b
Without 0.38 b 033 a 113 a 1.00 ab 217 a 175 a

“Different lowercase letters after the means within columns indicate significant differences by Duncan’s multiple range test
at p < 0.05.

Table 4. Changes in sensory evaluation (texture) of Kimchi cabbage ‘Choon Gwang' during storage at 2°C.

Sensory evaluation rating during storage (week)

Postharvest treatment  Liner Texture
1 2 3 4 5 6 7 8

Forced air cooling With 329 a 2.83 a 313 a 2 bc 25 Db 2 a 2.6 a 1.67 b
Without 2.86 a 233 a 3.38 a 333 ab 333 a 2.5 a

Room cooling With 3a 283 a 2.38 a 333 ab 383 a 1.75 a 4 a 15 b
Without 3.71 a 2.83 a 3.25 a 2.17 bc 3.83 a 2.5 a

Predrying With 3.14 a 233 a 3.25 a 2 bc 1.67 ¢ 1.75 a 3a 333 a
Without 3.14 a 2.83 a 3a 2 bc 3.67 a 1.75 a

Control With 2.86 a 333 a 4 a 133 ¢ 1.17 ¢ 1.75 a 32 a 117 b
Without 3.43 a 2.83 a 4 a 3.67 a 25 b 1.75 a

“Different lowercase letters after the means within columns indicate significant differences by Duncan’s multiple range test
at p < 0.05
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Fig. 4. Comparison of outer (A) and inner (B) parts of Kimchi cabbage ‘Choon Gwang' after 6 weeks storage period at 2°C.
FOLO, forced air cooling with liner; FOLX, forced air cooling without liner; ROLO, room cooling with liner; ROLX, room cooling
without liner; DOLO, predrying with liner; DOLX, predrying without liner; COLO, control with liner; COLX, control without

liner.
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