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Effect of Fungicide Treatment and Box Unit Wrapping in
the Storage of Winter Kimchi Cabbage

Jun Young Jeon, Sang Hyun Ha, Sung Gi Min, and Eung Soo Han*

Research and Development Division, World Institute of Kimchi

Abstract

Fungicide spraying and PVC (polyvinyl chloride) wrapping were carried out for the improvement of storage yield
in winter kimchi cabbage. Acetic acid, rox, tebuconazole and fludioxonil were sprayed on the cabbage, and then
cabbage boxes were wrapped with 0.02 mm polyvinyl chloride film. The weight loss ratio of wrapped cabbages
were 8.62% and 15.71% in unwrapped cabbages. Trimming loss ratio was the lowest in the mixed treatment of ace-
tic acid, rox and tebuconazole in wrapped cabbage. Physiological disorders of 90-day stored cabbage was better in
wrapped cabbage, especially with the mixed treatment of acetic acid, rox and tebuconazole. Wrapping and fungicide
treatment reduced the storage loss ratio and physiological disorder for storage of kimchi cabbages.
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2001; Lee et al., 2003; Cho et al., 2017), =& & X3 &
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1 2](Hong et al., 2018), CA (controlled atmosphere)*]
(Choi et al., 2020; Simoes et al., 2011; Choi et al., 2019)
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Fig. 1. Storage of winter kimchi cabbage with fungicide spraying and PVC film wrapping in cold storage house. A acetic acid, AR
acetic acid + rox, ART acetic acid + rox + tebuconazole, T tebuconazole, F fludioxonil. C control, L low concentration, M middle
concentration, H high concentration, W middle concentration with PVC film wrapping, NW middle concentration without PVC film

wrapping.
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Fig. 2. Changes of temperature and relative humidity of winter
kimchi cabbage during cold storage. B temperature, @ relative
humidity.
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Fig. 3. Changes of oxygen and carbon dioxide content of winter
kimchi cabbage during cold storage. B O, content, A& CO,
content.
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Fig. 4. Weight loss ratio of winter kimchi cabbage during cold
storage with wrapping after fungicide treatments. B acetic acid,
[ acetic acid + rox, B acetic acid + rox + tebuconazole, £
tebuconazole, fludioxonil. Means with different letters differ
significantly according to duncan’s multiple range test (p<0.05).
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Fig. 5. Weight loss ratio of winter kimchi cabbage during cold
storage without wrapping after fungicide treatments. B acetic
acid, [ acetic acid + rox, B acetic acid + rox + tebuconazole, £
tebuconazole, fludioxonil. Means with different letters differ
significantly according to duncan’s multiple range test (p<0.05).
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Fig. 6. Trimming loss ratio of winter kimchi cabbage after 90
days storage with wrapping or non-wrapping in different
fungicide treatments. W acetic acid, [] acetic acid + rox, & acetic
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Fig. 7. Trimming loss ratio of winter kimchi cabbage after 90
days storage in different fungicide concentration. B acetic acid,
[ acetic acid + rox, B acetic acid + rox + tebuconazole, £
tebuconazole, fludioxonil. Means with different letters differ
significantly according to duncan’s multiple range test (»<0.05).
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Fig. 8. Storage loss ratio of winter kimchi cabbage after 90 days
storage with wrapping or non-wrapping in different fungicide
treatments. W acetic acid, [J acetic acid + rox, B acetic acid +
rox + tebuconazole, [ tebuconazole, fludioxonil. Means with
different letters differ significantly according to duncan’s multiple
range test (p<0.05).

Table 1. Physiological disorders of winter kimchi cabbage after 90 days storage with wrapping or non-wrapping

Mold incidence External quality Black speck

Necrotic spot rate  Internal disorder ~ Midrib brown stain

S)Y rate (%) incidence (s)" (%) rate(%) incidence rate (%)
w?  Nw? W NwW w NwW W NwW w NwW w NwW
AY 3 1 100 95 1.35£0.42*  1.25+0.30° 5 10 0 22 0 10
AR 3 2 100 95 1.30+0.45° 1.55+0.41* 5 0 25 25 5 15
ART 2 2 100 100 1.10+0.22° 1.35+0.34* 15 0 5 10 5 10
T 2 1 100 100 1.25+0.56° 1.35+0.60° 5 5 20 5 5
F 2 1 100 95 1.15£0.78*  1.15+0.78° 0 20 17 35 12

D (8) Score by 3 point scale method (1 Low, 2 Middle, 3 High)
W wrapping
JNW without wrapping.

Y A, acetic acid; AR, acetic acid + rox; ART, acetic acid + rox + tebuconazole; T, tebuconazole; F, fludioxonil.
Means with different letters differ significantly according to duncan’s multiple range test (p<0.05).
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