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Comparison of Growth and Freshness according to Crop Production
System and Post-Harvest Packaging Method on Korean Head Cabbage
(Brassica rapa L.)

Jung-Soo Lee*

National institute of Horticultural & Herbal Science, Rural Development Administration, Wanju 55365, Korea

Abstract This study compared the production systems and packaging methods as pre- and post-harvest factors for
Korean head cabbage, which is minimally processed at the industry locus. It examined how different crop production sys-
tems, specifically winter and spring cultivations, affect the characteristics of the Korean head cabbage after harvest. The
quality of changes in cabbage characteristics was evaluated over 4 weeks at 10°C. After harvesting, soluble solids content
(SSC), hardness, and DPPH (2,2-diphenyl-1-picrylhydrazyl) levels exhibited variations depending on the crop production
system, with winter kimchi cabbage maintaining higher levels. These attributes were also influenced by the crop systems
and packaging methods. Significant differences were observed in the changes in fresh weight of the Korean head cabbage
depending on the packaging method; the extent of these changes was reduced with polypropylene (PP) film packaging.
Although the freshness of Korean head cabbage decreased during storage, the appearance was somewhat preserved
through film packaging after harvest. The results indicated that the properties of stored Korean head cabbages experienced
different effects on pre- and post-harvest quality and characteristics, depending on the measurement items.
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Fig. 1. Three packaging methods on Korean head cabbage and non-packaging as control after harvest
A. Non-package for control; B. Rolled paper package for wrapping; C. Perforated PP film; and D. Non-perforated PP film.
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Fig. 2. Harvest and distribution of Korean head cabbage after harvest in winter(open field cultivation) and spring(facilities cultivation)

in Korea.
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Table 1. Growth parameters of Korean head cabbage as affected by different cropping pattern
. Head Leaf No. of |Formation
Cropping pattern - - - - - - -
Height(cm) [Width (cm)| Weight(g) | Height(cm) [Width (cm) Weight(g) [Thickness(mm) Leaves Index
Winter kimchi cabbage| 21.2 15.0 1,878.6 27.9 17.7 81.9 9.0 69.7 78.2
Spring kimchi cabbage 20.1 11.7 973.4 23.7 14.4 61.8 6.8 48.4 61.7
T-test NSD NS *k NS NS * * * -

DNS, *,** indicate non-significant and signifcant at p <0.05, p <0.01, respectively.
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Fig. 3. Changes in the fresh weight loss of Korean head cabbage as affected by crop production system and packaging methods used
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Fig. 6. Changes in the external appearance of Korean head cabbage as affected by crop production system and packaging methods used

during 4 weeks of storage at 10°C.

Data represent the mean =+ SD of five replicates. Some error bars are masked by the symbol.
Grades based on appearance evaluation: 4 =very good, 3 = good and merchandise preservation, 2 =poor, 0 =very poor, rotting.

DRefer to Fig. 2 for crop production system.
2Refer to Fig. 1 for the types of packaging used.

INS, * indicate non-significant and significant at p <0.05, respectively
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Fig. 7. Changes in the appearance of Korean head cabbage as affected by different crop production system and packaging methods used

during 4 weeks of storage at 10°C.
DRefer to Fig. 1 for the types of packaging used.
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Fig. 8. Changes in the hue angle of Korean head cabbage as affected by crop production system and packaging methods used during

4 weeks of storage at 10°C.

Data represent the mean + SD of five replicates. Some error bars are masked by the symbol.

DRefer to Fig. 2 for crop production system.
PRefer to Fig. 1 for the types of packaging used.
INS indicate non-significant at p < 0.05.
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Fig. 9. Changes in the moisture content of Korean head cabbage as affected by crop production system and packaging methods used
during 4 weeks of storage at 10°C.

Data represent the mean+SD of five replicates. Some error bars are masked by the symbol.

DRefer to Fig. 2 for crop production system.

DRefer to Fig. 1 for the types of packaging used.

INS, *,*** indicate non-significant and significant at p <0.05, p <0.001, respectively.
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Fig. 10. Changes in DPPH of Korean head cabbage as affected by different crop production system and packaging methods used

during 4 weeks of storage at 10°C.
Data represent the meantSD of five replicates. Some error bars are masked by the symbol.

DRefer to Fig. 2 for crop production system.
2Refer to Fig. 1 for the types of packaging used.
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PRefer to Fig. 1 for the types of packaging used.
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