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Table 1. Effect of ethylene concentration on the storage quality of cabbage?

Ethylene 1 week storage 2 weeks storage

concentration Packaging?’
leaves weight loss leaves weight loss

(ppm) removed (%) removed (%)

0.1 — 6 15 8 38

+ 3 12 6 18

1 - 7 20 — —

+ 4 10 - -

10 — T~8 25 — -

+ 6 18 — —

Air — 4 10 6 14

+ 2~3 9 3~4 12

Z Each data was the average of ten cabbages
Y PE bag
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Table 2. Effect of ethylene concentration on the content of ascorbic acid of cabbage®

Ascorbic Acid

Ethylene Leaf Content Decreasing rate
Concentration (compared with initial)
(ppm) (mg/100g F.W.) (%)
0.1 outer 26 27.17
inner 35 22.2
1 outer 25 30.6
inner 33 26.6
10 outer 23 26.1
inner 30 33.3
Air outer 28 22.2
inner 36 20.0
Initial outer 36 —
inner 45 —

Z Each data was the average of ten cabbages after 1 week storage at 20°C
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Fig. 1. Cooling of cabbage at different temperature.
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Fig. 2. Forced air cooling of cabbage.
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Table 3a. Effect of cooling temperature on the storage quality of cabbage

L™

Cooling 1 month storage 2 months storage
temperature  Packaging®

Leaves Weight Salability Leaves Weight  Salability

removed loss removed loss

(%) (%) (%) (%)
1°C - 1 7.8 91 4 11.1 88
+ 0 0.3 93 2 0.4 91

5°C 1day — 4 7.0 88 5 13.9 87
->1°C + 0 3.3 92 2 4.6 90
20°C 3days — 4 12.6 85 4 15.2 81
->1°C + 2 4.6 90 2 5.5 84
20°C 6days - 4 14.5 82 5 16. 4 78
->1C + 3 8.8 89 3 9.2 80

Z PE bag

Y Each data was the average of ten cabbages
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Table 3b. Effect of cooling temperature on the storage quality of cabbage

LILS=N-rdisd - £5300)
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Cooling 1 month storage

2 months storage

temperature  Packaging®

Leaves  Weight Salability Leaves  Weight Salability
removed loss removed loss
(%) (%) (%) (%)
1°C — 7 21.7 78 24.8 76
+ 4 1.0 87 3.0 80
5°C 1day — 6 25.3 74 8 27.3 72
-21°C + 4 5.4 85 5 7.9 78
20°C 3days — 8 27. 4 75 9 29.7 70
-21C + 6 7.5 83 7 10.0 75
20°C 6days — 8 35.2 64 10 43.5 54
->1C + 7 14.7 75 8 15.2 65
“ PE bag

Y Each data was the average of ten cabbages
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Table 4. Effect of packaging method on the storage quality of cabbage

2 months storage 3 months storage

Packaging

Leaves Salability Leaves Salability

removes (%) removes (%)
Carton box 5 77.1 8 66
Plastic basket = 5 82.0 8 68
carton box
PE bag + ethylene scrubber 3 87.4 7 75
+ carton box
PE bag + carton box 4 86.0 8 73
Plastic basket at 15°C, 3days 6 76.0 12 63
—> PE bag + carton box at 1°C
Initial 3 89.1

Each data was the average of ten cabbages
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Table 5. Comparsion on the loss during storage period of cabbage using different package

and treatment

2 months storage 3 months storage
Treatment Leaves Weight Yellowing Leaves  Weight Yellowing
removed loss removed loss
(%) (%)
A 4.7 19.9 + 5.4 21.8 +
B 6.4 23.9 ++ 7.4 25.6 ++
C 6.0 14.0 - 5.4 17.0 +
D 5.3 13.8 + 7.0 21.5 ++
E 3.7 11.2 - 6.1 18.5 +
F 5.2 17.9 + 6.7 24.4 ++
Initial 4.0 10.1 -

. Carton box + ethylene scrubber + paper pad

. Carton box

. Carton box + PE bag + ethylene scrubber + paper pad
. Carton box + PE bag

. As described C + wrapped with PE film

mE o oW

. As described B + wrapped with PE film

Yellowing : "+++" very yellow (more than 7 pieces leaves yellowing)
"++" moderate yellow (4 to 6 pieces leaves yellowing)
"+" few yellow (less than 4 pieces yellowing)

no yellowing

All the data were the average of 20 cabbages.
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Fig. 3. The effect of packaging method on the rate of weight loss of cabbage after 2

and 3 months storage.
The detail of each treatment was described in Table 7
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Fig. 4. The effect of packaging method on the trimming loss of cabbage after 2 and 3

months storage.
The detail of each treatment was described in Table 7
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Table 6. Effect of different packaging method on the sugar content of cabbage

2 months storage 3 months storage
Treatment Leaf
Alcohol soluble Starch Alcohol soluble Starch
solid solid
(% D.W.) (% D.W.) (% D.W.) (% D.W.)
A Outer 721 6.7 19.7 6.9
Inner 22.4 8.7 20.2 11.5
B Outer 12.0 11.9 11.7 7.4
Inner 21.5 8.8 22.6 7.9
C Outer 11.4 7.3 17.6 8.8
Inner 22.5 8.6 22.6 9.0
D Outer 14. 4 9.2 12.3 T2
Inner 22.3 9.4 22. 4 7.1
E Outer 20.0 7.7 19.6 4.9
Inner 22.3 6.2 22.0 5.1
F Outer 14.9 9.1 14.6 8.2
Inner 20.6 10.7 22.0 9.6
Initial Outer 22.4 6.8
Inner 22.8 7.3

Treatments A, B, C, D, E, F are described as table 5.

Y% Z5% g

&84 e pES

Es5 2B HELRBECE Ee. hnZiEmR KBl ase s HEE1C
Fig 5. Effect of ethylene on the quality of Friies K 8B
cabbage Fig 6. The quality of cabbage packed with ethylene

scrubber after 65 days storage at 1°C
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Fig 7. The quality of cabbage packed in car- Fig 8. Cabbage in carton box with ethylene

ton box with PE film and ethylene scrubber, paper pad and wrapped with
scrubber after 92 days storage at 1°C PE film, stored at 1°C for 3 months.
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Table 7. Effect of amount of ethylene scrubber on the storage quality of cabbage
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2 months storage

3 months storage

Treatment Weight®  Leaves Weight ¥ Weight 2 Leaves Weight ¥
loss removed loss loss removed loss
(%) (%) (%) (%)
A 4.85 2.3 11.28 3.72 4.9 18. 48
B 4.96 1.7 10. 14 7.28 4.4 22.93
C 3.59 2.3 10. 69 3.47 2.9 12. 01
D 3.17 2.6 10.93 6. 94 4.6 22.52
E 3.32 2.7 11. 63 3.11 2.7 11. 63
F 3.82 2.7 12. 75 5.41 4.3 18. 52
Initial 1.9 5.41
% Weight loss before trimming
Y Weight loss after trimming
T type : Ethylene scrubber made by NTU
C type : Ethylene scrubber made by Taiwan Fruit Cooperation
A T type 1pack + paper pad + wrapped with PE Film
B ¢ T type 2 pack + paper pad + wrapped with PE Film
C © C type 1pack + paper pad + wrapped with PE Film
D : C type 2 pack + paper pad + wrapped with PE Film
E : C type 4 pack + paper pad + wrapped with PE Film
F  w/o ethylene scrubber + paper pad + wrapped with PE Film
RS ZAEBEEIEAEHEAETREBRS S HE
Table 8. Effect of ethylene scrubber on the gas component in carton box
Treatment Ethylene Carbon Dioxide Oxygen
(ppm) (%) (%)
A 0. 034 2.4 17
B 0. 041 4.6 13
C 0. 142 1.8 18
D 0.190 3.3 16
E 0.078 1.6 18
F 0. 500 4.1 18

Relative humidity 95~98 %
Treatments A, B, C, D, E, F are described as table 7.
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Studies on Storage Technique of Vegetables for
Supplying in Summer

Tsan-ru Chang! Tsu-Tsuen Wang2

! Fellow researcher and Chairman, Department of Crops Improvement,
Taoyuan District Agricultural Improvement Station

2- Associate professor, Department of Horticulture, National Taiwan
University

Summary

In order to understand the storage ability and the suitable technique of long term storage
for cabbage (Brassica oleracea L. var. Capitata, L. c.v. chu- chiou), a series of experiments were
conducted. The results showed that the variety was sensitive to ethylene 0.1 ppm ethylene could
induce leaf degreening and abscission. The higher the concentration, the more the effect. It was
better to decrease temperature to 0~ 5°C within 24hrs for reducing weight loss and prolonging
storage period. Besides, carton box packing with ethylene scrubber as well as water absorbing
paper pads, wrapped with plastic film and kept in 0°C storage was more effective. The total effect

made the cabbage juicy, crispy and could keep good quality for 3 months.

Key words: cabbage, ethylene, cooling, storage quality.
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