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Postharvest Quality Changes of Kimchi Cabbage ‘Choongwang’
Cultivar as Influenced by Postharvest Treatments
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Abstract. Kimchi cabbage ‘Choongwang’ cultivar is mainly cultivated during summer in Gangneung area.
‘Choongwang’ cultivar was harvested in late July, applied with predrying, room cooling, and forced air cooling,
and then packaged with/without 0.02 mm HDPE film to estimate the effect of postharvest treatment on quality
characteristics (weight loss, trimming loss, firmness, SSC, color index, sensory evaluation) during 8 week
storage at 2°C. Kimchi cabbage without 0.02 mm HDPE film showed high weight loss up to 13-20% while
those of with liner were significantly lower. Also forced air cooling among the postharvest treatments was
effective to reduce both weight loss and trimming loss. Appearance and freshness in sensory evaluation were
the important factors in estimating good quality during storage. Liner treatment with forced air cooling showed
highly significant for maintaining appearance and freshness (P < 0.01). Color index was no differences
between with/without 0.02 mm HDPE film and postharvest treatments. After 6 weeks storage in without
0.02 mm HDPE film with room cooling or control appearance was severely damaged and also internal browning
was found. While in with 0.02 mm HDPE film internal browning was found after 8 weeks storage, just

in room cooling or predrying treatment.

Additional key words: forced air cooling, internal browning, predrying, room cooling
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Fig. 1. Change in weight loss of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest
treatment and with (A)/without (B) liner (0.02 mm HDPE film). The data presented the means + SE.
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Fig. 2. Change in trimming loss of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest
treatment and with (A)/without (B) liner (0.02 mm HDPE film). The data presented the means + SE.
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Table 1. Firmness of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest treatment

and with/without liner (0.02 mm HDPE film).

Firmness (N)

Postharvest treatment Liner Storage period (week)
1 2 3 4 5 6 7

Forced air cooling With 249 a 246 a 21.7 ¢ 255 a 23.0 bc 249 a 20.6 a
Without 315 a 206 b 23.8 abc 24.2 ab 26.5 ab 230 a

Room cooling With 233 a 243 a 25.6 ab 26.2 a 24.0 abc 240 a 218 a
Without 28.1 a 25.8 a 22.7 bc 19.6 ab 211 ¢ 23.7 a

Predrying With 27.7 a 249 ab 24.2 abc 23.2 ab 25.1 abc 24.0 a 19.8 a
Without 252 a 213 ab 20.6 c 24.5 ab 273 a 246 a

Control With 241 a 23.6 ab 264 a 26.6 a 25.9 ab 215 a 226 a
Without 24.8 a 204 b 24.1 abc 22.1 ab 23.0 bc 233 a

Significance

Postharvest treatment (P) NS * NS NS NS NS

Liner (L) NS ** NS NS NS NS

P xL NS NS NS NS NS NS

Mean separation within columns by Duncan’s multiple range test at P = 0.05.
“Nonsignificant or significant at P < 0.05 or 0.01, respectively.

Table 2. Soluble solids content (SSC) of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced
by postharvest treatment and with/without liner (0.02 mm HDPE film).

SSC (°Brix)
Postharvest treatment Liner Storage period (week)
1 2 3 4 5 6 7

Forced air cooling With 29 ab 3.0 ab 26 d 3.1 ab 36 b 28 b 29 a
Without 3.1 a 25d 3.0 bcd 32 ab 31b 36 a

Room cooling With 2.6 cd 3.34 a 3.1 bc 3.5 a 350b 32 b 3.0 a
Without 3.0 ab 33 a 3.2 ab 34 a 37b 3.7 a

Predrying With 3.0 ab 2.6 dc 3.2 abc 28 b 4.3 a 28 b 3.0 a
Without 2.8 abc 33 a 2.8 cd 35 a 32 b 3.8 a

Control With 2.3 cd 25 dc 26d 28 b 36 Db 23 c 33 a
Without 2.7 bc 2.9 bc 35 a 3.6 a 33b 3.8 a

Significance

Postharvest treatment (P) ** ** * NS NS *

Liner (L) * NS * ** * *

P x L * - * * * *

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.

NS,* **
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Nonsignificant or significant at P < 0.05 or 0.01, respectively.
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Table 3. Sensory evaluation of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest
treatment and with/without liner (0.02 mm HDPE film).

Sensory evaluation rating during storage (week)

Postharvest

treatment Liner Appearance Freshness Toughness
3 4 5 6 7 3 4 5 6 7 3 4 5 6 7
Forced air cooling ~ With 8.5 a 78a 6.7a 67a 60a 84a 75a 6.7 a 60a 60a 29ab 38a 24a 20a 16a
Without 7.6 abc 59 cd 6.4a 59 ab 7.3 bc 6.5bc 6.1 abc 52ab 34ab 46a 30a 26a
Room cooling With 71 bcd 71ab 66a 61ab 66a 80ab 74ab 64 ab 59ab 60a 3.6ab 46a 24a 26a 22a
Without 6.3 d 53de 46b 43¢ 6.5cd 6.1¢c 51cd 51ab 34 ab 43a 33a 31a
Predrying With 78ab 66bc 6.1a 53bc 58a 75b 65bc 64ab 50ab 56a 38a 38a 29a 27a 20a
Without 6.8 cd 6.0 cd 57a 5.0 bc 6.5cd 6.0 c 5.4 bcd 5.0 ab 33ab 29a 30a 31a
Control With 7.6 abc 65bc 6.0a 51bc 53a 65cd 66 abc 64 ab 51ab 58a 15b 41a 33a 23a 24a
Without 6.6 d 44e 46b 44 c 6.3d 47d 4.7 d 47 b 41a 43a 34a 26a
Significance
Postharvest treatment (P) b ** ** ** e * * NS NS NS NS NS
Liner (L) ok ok ok " . ok ok NS NS NS NS NS
P xL NS NS NS NS * NS NS NS NS NS NS NS

Mean separation within columns by Duncan’s multiple range test at P = 0.05.
“"Nonsignificant or significant at P < 0.05, 0.01 or 0.001, respectively.

Table 4. Sensory evaluation of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest
treatment and with/without liner (0.02 mm HDPE film).

Sensory evaluation rating during storage (week)

Postharvest treatment Liner Sweetness Bitterness
3 4 5 6 7 3 4 5 6 7

Forced air cooling With 21a 10a 21a 10a 02a 04a 24a 06 b 1.0 a 1.2 a
Without 05a 15a 13a 04a 19a 1.7 ab 06b 05a

Room cooling With 19a 10a 06a 07a 12a 1.8a 1.8 ab 12 b 1.1 a 0.2 a
Without 16a 20a 10a 11a 15a 1.7 ab 25a 0.7 a

Predrying With 16a 09a 07a 06a 06a 14a 08b 0.7 b 10a 02a
Without 14a 14a 07a 09a 11a 13 ab 05b 0.6 a

Control With 09a 23a 10a 13a 04a 14a 19 ab 05b 09a 12 a
Without 08a 15a 11a 03a 20a 1.7 ab 08b 09a

Significance

Postharvest treatment (P) NS NS NS NS NS NS ** NS

Liner (L) NS NS NS NS NS NS NS NS

P xL NS NS NS NS NS NS NS NS

ZMean separation within columns by Duncan’s multiple range test at P = 0.05.
NS"Nonsignificant or significant at P < 0.01, respectively.
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Table 5. Color index of ‘Choongwang’ Kimchi cultivar during storage at low temperature (2°C) as influenced by postharvest treatment

and with/without liner (0.02 mm HDPE film).

Color index
Frgzz:qag?m Liner CIE L* Hue angle (°) Chroma
3 4 5 6 7 3 4 5 6 7 3 4 5 6 7
Forced air cooling ~ With 461 c 488 a 508 a 509b 559a 121.5ab 1204 ab 1195 b 118.6 bc 116.8 a 28.3 bc 28.0 a 28.5a 291 ab 303 a
Without 46.5 ¢ 49.0 a 51.3 a 49.4 bc 121.6 ab 1209 a 120.3 ab 1192 b 277c 28.0a 288 a 285 ab
Room cooling With 483 c 476 a 50.7 a 50.7b 527 a 1212 ab 1216 a 120.7 ab 1199 ab 1181 a 288 bc 256 a 28.0 a 303 a 284 a
Without 522 a 491 a 495a 467 ¢ 1200 ¢ 1212a 121.0a 1194 b 324a 280a 27.7a 264 c
Predrying With ~ 49.1 bc 498 a 494 a 509 b 544a 1208 bc 1204 ab 1215a 1192 b 1175a 279c 285a 28.0a 287 ab 28.1a
Without 53.2 ab 49.3 a 523 a 473 ¢ 1200 c 1213 a 1215a 1211a 321a 265a 274 a 26.7 bc
Control With 487 bc 479 a 492 a 543 a 518a 1207 bc 1210 a 1216a 1176 c 1181 a 304 ab 287 a 278 a 313 a 296a
Without 46.0 ¢ 49.1 a 50.9 a 51.7 ab 1222 a 1191 b 1203 ab 1178 ¢ 270c 282 a 281 a 300a
Significance
Postharvest treatment (P) * NS NS NS * NS = i NS NS NS *
Liner (L) NS NS NS b NS NS NS NS NS NS NS NS
PxL NS NS NS NS ** * NS NS * NS NS NS

ZM*qg*rl separation within columns by Duncan’s multiple range test at P = 0.05.

" Nonsignificant or significant at P < 0.05, 0.01 or 0.001,
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Fig. 3. Comparison of outer (A) and inner (B) of ‘Choongwang’ Kimchi cabbage after 6 weeks storage at 2°C as influenced by
postharvest treatment and with/without liner (0.02 mm HDPE) film. 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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