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Effect of Packaging and Loading Conditions on the Quality of Late
Autumn Chinese Cabbage during Cold Storage
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Abstract

To extend the freshness of late autumn Chinese cabbage, the packaging and loading effects on the quality were
investigated during cold storage. Judging from overall quality during storage period, late autumn Chinese cabbage
could be stored by 3 months at 0°C cold storage. However, late autumn Chinese cabbage was not acceptable for
long-term storage because of its marketability and the storage cost. Among 3 packaging methods(PP-net, carton
and plastic container) for stored Chinese cabbage, plastic container and carton were more effective than PP-net
packaging for the freshness prolongation. Gas composition in the plastic bags during storage was not significantly
different among packaging conditions and O, and CO; concentrations were 13~18% and 0.75~7.48%,
respectively. MAP with plastic film was effective for the quality retention because of low oxygen composition and

high humidity condition in the bags.
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Table 1. Treatments for cold storage of late autumn
Chinese cabbages

Pac] N Fl N 1) stmge
Treat- . No. of Chinese Etylene
ment  Container al mﬂnmcgesk per (0 abosorber
Al P-container” 4 0
A2 PPt 3 0
A3 Carton - 3 0
A4 P-container 0.06mm PE 1 0
AS  P-oontainer 0.06mm PE 4 0
A6 P-container 0.03mm PE 1 0
A7 P-container 0.03mm PE 4 0 -
A8  P-container 0.03mm PE 4 0 KMnOy
D All Chinese cabbages were placed horizontally at the
containers.
P-container : 51.6%36.3X29.1cm HDPE box.
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Table 2. GC conditions for respiration rate measurement

Ttem Condition

Detector TCD

Column CTRI (Alltech Co.)
Column Temp. 35T

Injector Temp. 60 C

Detector Temp. 60 C

Carrier Gas He (50 mL{min)
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Table 3. GC conditions for ethylene production rate

measurement

Item Condition

Detector FID

Column HP-PLOT 5 (HP Co.)

Column Temp. 170 C

Injector Temp. 200 T

Detector Temp. 210 C

Carrier Gas He (10 mL/min)
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Fig. 1. Respiration and ethylene production rates of late
autumn Chinese cabbages.
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Fig. 2. Changes in the weight loss and trimming loss of
late autumm Chinese cabbage during storage at
0T.
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Table 4. Changes in the quality of late
Chinese cabbage during storage

(variety : Bulam)
Quality ~ Treat- Storage period (days)
Characteristics ment” 0 30 6 9 120

autumn
at 0C

. Al 1827 1021 897 703 603
W(‘a"“;‘)c A2 1827 921 68 576 501
g A3 1827 989 798 693 5%
Reducing Al 2013 1163 933 648 193
Sugar A2 2013 1063 815 575 153
(mge) A3 2013 1200 910 698 170
Coroghytt AL 7% 42171 113 03l

A2 79 318 143 023 010
(mefg) A3 79 437 172 123 038

Y same as Table 1.
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Table 5. Changes in the gas composition in plastic

film bags with late autumn Chinese
cabbage during storage at 0C (variety :
Bulam), %
e Storage period(dys)
T 000 0 0D O NN N W
0 1774 1758 1780 17.33 1725 1700 1677 1729 1689 1638 1685
M QO 247 28 249 313 32 348 360 331 352 49 37
25 0, 1812 1910 1762 1848 1616 24.68 1552 1437 1590 1378 1468
00 238 148 246 204 402 310 471 472 58 620 531
A O 1300 1318 1281 1831 1191 1191 1240 2014 952 1166 1377
00, 385 365 389 490 4752 464 489 067 636 675 49
A7 0, 140 1559 1515 1515 1404 13.00 1183 1149 1044 1066 1086
00, 38 310 352 352 419 475 530 580 619 777 662
A8 0, 1661 1403 1846 1846 2861 165 1462 1290 1342 1329 1316
Q 2600 275 19 19 193 283 35 422 433 430 428

Y same as Table 1.
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Fig. 3. Changes in the weight loss and trimming loss of
late autumn Chinese cabbage during storage at
0TC.

* Treatment abbreviations are same as Table 1.

Table 6. Changes
Chinese

in the quality of late
cabbage during storage

(variety : Bulam)

Quality ~ Treat- Storage period (days)

Quacterisis ment’ 0 30 6@ %0 120

autumn
at 0T

A2 18277 921 689 576 501

A 1827 1112 921 7% 676

Vitamin C A5 1827 1057 906 798 672
(mg%) A6 1827 102 906 7% 712
A7 1827 1126 92 816 726

AR 18277 U2 94 8 T4

A 013 1063 815 575 153

A4 013 1218 1006 8% 233

Redcing Sugar A5 2013 1218 974 78 37
(mg] A6 013 1393 960 85 328
AT 013 1420 1020 868 315

A3 2013 1378 1160 8% 38

A2 7% 318 143 023 010

Ad 7% 507 238 LIT 045

Chlorophyll A5~ 796 513 224 176 0M
(mgle) A6 79 5B 241 LB 06
AT 7% 514 230 164 063

A8 79 52 2R 168 06l

Y same as Table 1.
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