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Eung Soo Han, Jun Young Jeon, Sung-Gi Min, Sanghyun Ha,
Jong-Seok Hwang', and Young-Keun Lee'

World Institute of Kimchi
'Gyeonggi Agricultural Cooperative Food Association Joint Enterprise Corporation

Abstract

Spring kimchi cabbage was stored fresh for 90 days in a commercial cold storage house. It was sanitized by spray-
ing fungicide on the field before harvesting. The plastic boxes of spring kimchi cabbage were put on the pallet, cov-
ered with a 40-hole film, then stacked in the cold storage room at once. The room was maintained for 90 days at
0.7°C after cooling gradually at 2 °C/day. After 90 days, the weight loss was 4.73% and the total trimming loss was
8.26%. The weight loss was 8.08% and the net trimming loss was 3.26% after 90-day storage with partial stack
cooling at 2.7°C covered with a 56-hole film. The quality of spring kimchi cabbage after 90-day storage was fresh

without physiological disorders.
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Fig, 1. Cold storage of spring kimchi cabbage covered with perforated polyethylene film.
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Fig. 2. Weight loss of spring kimchi cabbage during total stack
cooling storage. @ — @ non covered, A — A covered with 40
holes, Il —— M covered with 56 holes.

Table 1. Weight loss of spring kimchi cabbage with the box position during total stack cooling storage (kg, %)
Treatment Box positionf 0 day 60 day  Loss ratio 0 day 75 day  Loss ratio 0 day 90 day  Loss ratio
7 16.13 13.94 13.58 15.52 13.02 16.11 15.05 13.16 12.56
6 16.19 14.96 7.60 14.32 12.70 11.31 15.97 14.30 10.46
5 13.43 12.26 8.71 12.39 11.26 9.12 16.38 14.68 10.38
4 14.23 13.18 7.38 12.95 11.70 9.65 14.62 12.86 12.04
coljigled 3 16.38 15.32 6.47 14.25 12.94 9.19 14.33 13.54 5.51
2 16.00 14.92 6.75 13.99 12.52 10.51 11.79 9.96 15.52
1 14.36 13.26 7.66 14.71 13.12 10.81 15.85 11.88 25.05
ave 15.25 13.98 8.31 14.02 12.47 10.96 14.86 12.91 13.07
std 1.20 1.14 2.43 1.05 0.71 242 1.54 1.60 6.08
7 15.84 15.74 0.63 15.20 15.34 -0.92 17.02 16.94 0.47
6 14.53 14.02 3.51 17.52 17.22 1.71 16.44 16.06 2.31
5 17.09 16.56 3.10 15.84 15.58 1.64 14.82 14.28 3.64
Covered 4 17.01 16.20 4.76 17.13 16.76 2.16 14.94 14.34 4.02
with 40 3 15.05 14.12 6.18 17.42 16.88 3.10 15.50 14.64 5.55
holes 2 15.86 14.90 6.05 14.77 13.92 5.75 15.60 14.68 5.90
1 15.74 14.40 8.51 16.04 14.36 10.47 16.99 15.08 11.24
ave 15.57 15.13 4.68 16.27 15.72 342 15.90 15.15 4.73
std 0.94 1.03 2.55 1.10 129 3.69 0.92 0.99 3.42
7 15.97 16.24 -1.69 15.65 15.72 -0.45 15.85 15.78 0.44
6 14.41 14.34 0.49 15.58 15.30 1.80 14.06 13.56 3.56
5 13.90 13.84 0.43 14.66 14.30 2.46 14.14 13.64 3.54
Covered 4 15.69 15.62 0.45 15.95 15.50 2.82 15.55 14.92 4.05
with 56 3 14.71 14.60 0.75 14.87 14.26 4.10 15.39 14.58 5.26
holes 2 16.10 15.72 2.36 14.56 13.34 8.38 15.76 14.44 8.38
1 15.10 13.32 11.79 14.35 12.18 15.12 15.30 12.92 15.56
ave 15.13 14.81 2.08 15.09 14.37 4.89 15.15 14.26 5.83
std 0.83 1.08 4.44 0.63 1.28 5.26 0.74 0.96 4.90
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Fig. 3. Weight loss of spring kimchi cabbage during partial
stack cooling storage. @ —— @ non covered, A —— A covered
with 40 holes, Il —— M covered with 56 holes.
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oM DA G A GIL FEZTAME Habte] 1 At
oF Hdwte] T Akl At A K]
ZF9kTH(Table 1). Z12u 403 & ZATIM= 2E
o= W77t wdkste] Aalo] 1T 1M Al F
A7F 1124%=2 ZaL d5o2 24¥ e 7i A
7F 047%= A9kth. old A2 Z
PR A A7 90 Akl 1 A= 15.56%, TH
AR 044%A0. EEA A G LA wFgAte] HAE
FHES 403 25 —%HL 19 27 12.70%2 33
I, TH AT 1L02%E Akon, 563 B EAToIAN
% Z47F 21.70%8F 2.12%2 H]S52E 7 o] A THTable 2).
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&9 el B wAe 5Y el Ble Hes A
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WS AR222 e 24709 FH (7536 cm?)S S
FEELES 3t AAEE T%E T F AATL 3 MEAE
olE FEFTE AAAA LT HIsE Aol ANt By o] BAEHES AGE7T 7.20%A3L A7 90
FRoM = FHol 2471 Ev ARt 5" 40 dApell oM FIEsEATH YA AL 408 XY
N(61.54 cm?)E EE o] F g gads & F o T AAEHEL 90U A 8.13%E AFZ719] 7.20% W
ok, B L0T% FOIE BASAL, FEATE 563 UFER
G0l FRGLES AAD WBPA VAR Aok TR 217} 98%st 785%= £FH Z/bksickFie. 4)
Table 2. Weight loss of spring kimchi cabbage with the box position during partial stack cooling storage (kg, %)
Treatment Box positionf 0 day 60 day  Loss ratio 0 day 75 day  Loss ratio 0 day 90 day  Loss ratio
7 15.94 14.98 6.02 16.59 14.74 11.15 12.09 9.74 19.44
6 16.23 15.68 3.39 15.71 14.30 8.98 11.02 8.90 19.24
5 12.96 12.36 4.63 13.30 12.08 9.17 14.84 12.60 15.09
4 13.96 13.28 4.87 16.17 15.02 7.11 14.65 12.10 17.41
Non covered 3 15.85 15.20 4.10 15.70 14.40 8.28 11.72 9.62 17.92
2 14.54 13.58 6.60 14.60 12.76 12.60 14.60 12.02 17.67
1 - - - 14.43 11.18 22.52 17.37 14.00 19.40
ave 14.91 14.18 4.94 15.21 13.50 11.40 13.76 11.28 18.02
std 1.31 1.30 1.20 1.15 1.49 5.23 2.24 1.88 1.55
7 16.21 16.44 -1.42 15.13 15.36 -1.52 14.67 14.52 1.02
6 17.76 16.48 7.21 15.80 1532 3.04 12.79 11.94 6.65
5 12.61 12.26 2.78 15.63 15.46 1.09 16.51 15.94 3.45
Covered 4 17.27 16.82 2.61 16.22 15.46 4.69 13.01 12.26 5.76
with 40 3 14.25 13.52 5.12 15.06 14.06 6.64 16.20 15.28 5.68
holes 2 15.16 14.46 4.62 13.67 12.20 10.75 15.76 14.58 7.49
1 15.43 14.10 8.62 14.51 11.74 19.09 16.38 14.30 12.70
ave 15.53 14.87 422 15.15 14.23 6.25 15.05 14.12 6.11
std 1.77 1.74 3.31 0.86 1.62 6.89 1.59 1.49 3.62
7 14.89 15.28 -2.62 15.15 15.36 -1.39 14.12 13.82 2.12
6 16.07 15.92 0.93 15.71 15.28 2.74 14.49 13.94 3.80
5 15.93 15.70 1.44 14.18 13.68 3.53 17.48 16.74 423
Covered 4 14.19 13.96 1.62 15.20 14.52 4.47 15.82 15.02 5.06
with 56 3 13.56 13.10 3.39 14.57 13.66 6.25 16.47 15.16 7.95
holes 2 13.78 12.90 6.39 15.18 13.98 791 15.40 13.60 11.69
1 16.91 15.46 8.57 14.47 12.32 14.86 15.30 11.98 21.70
ave 15.05 14.62 2.82 14.92 14.11 5.48 15.58 14.32 8.08
std 1.28 1.27 3.71 0.53 1.06 5.06 1.15 1.50 6.79
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Fig. 4. Trimming loss of spring kimchi cabbage during total
stack cooling storage. @ —— @ non covered, A —— A covered
with 40 holes, Il —— B covered with 56 holes.
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Fig. 5. Trimming loss of spring kimchi cabbage during partial
stack cooling storage. ® —— @ non covered, A —— A covered
with 40 holes, Il —— B covered with 56 holes.
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L] A T FAGEHES FFTLEES ZHE o] o= 0.7°CE H sl F-A = ATh(Fig. 6). A=A
HAEZFE AL, ol FHEHES THASHES AIAAE 13 YL Al 74°CHA YL F HEZ 3.7°CE
FAAEAEANN AF27] BHEHET20%)S 2t ol 24407 o] 221 AR 7.8°CE Szt vb
TAAELER s F ok A7 TN E B3 & 3°CE ol om, T2A17h, 96A17F, 144417kl 33}, 4
Aol 720%2] Aol dolwtar, A7 o0datelE A4 A, 52k YAE ’5‘}”“1 2472y 7°C FEo R SHsttt
Table 3. Total loss ratio of spring kimchi cabbage after 90 days storage

Loss ratio(%)
Treatment
Weight Total trimming Total Net trimming Net

Partial Non coverd 18.02+1.55a" 9.51+1.63a 25.82+1.78a 2.31£1.63a 19.92+1.86a
ook Covered with 40 holes 6.1143.62b 11.9143 34a 17.3044.15b 47143342 10.54+4.33b
Covered with 56 holes 8.08+6.79b 10.124+2.46a 17.47+5.22b 2.92+2 46a 10.85+5.68b
Total Non coverd 13.07+6.08a 9.86+2.39a 21.61+6.40a 2.66+2.39a 15.35+6.82a
S‘[(E)ICZI( Covered with 40 holes 4.73+3.42b 8.13+1.63a 12.48+3.28b 0.93+1.63a 5.62+3.50b
Covered with 56 holes 5.83+4.90b 7.85+1.50a 13.20+5.10b 0.65+1.50a 6.42+5.44b

All values are the mean = SD

" Value within a column with different superscript letters are significantly different (p<0.05)
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Fig. 6. Change of temperature and relative humidity during the cold storage of spring kimchi cabbage. @ —— @ temperature at partial
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W N ale

O
-

Table 4. Mid-rib brown stain ratio of spring kimchi cabbage
during cold storage

Storage period (day)

Treatment
0 60 75 90
Partial Non covered 0 0 0 0
oot Covered with 40 holes 0 0 0 13
Covered with 56 holes 0 0 0 0
Non covered 0 0 40 80

Total .
stack Covered with 40 holes 0 7 47 87
Covered with 56 holes 0 20 53 100

AL FEE 0.03mm YEOE 4¥ 7% TAste] AH oY
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Fig. 8. Quality of partial stack cooling stored spring kimchi
cabbage after 90 days storage.
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al., 2020).
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