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Tablel. Effect of ethylene concentration on Cabbage

(13)

Ethylene Storaged for 1week Storaged for 2 weeks
concentration Treatment Trimming Rate of loss Trimming Rate of loss
(ppm) (ps), (%) (ps) (%)

w/o packed 6 15 8 38

01 w/ packed 3 12 6 18
w/o packed 7 20 — —

1 w/ packed 4 10 — —
w/o packed 7~8 25 — —

10 w/ packed 6 18 — —
) w/o packed 4 10 6 14
Alr w/ packed 2~3 9 3~4 12

a. Packed with PE film

b. All data were averaged from ten cabbages
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Table2. Effect of ethylene concentration on the content of ascorbic acid of cabbage

(storaged in 20°C for 1 week)

Ethylene . Content of Rate of decreasing
. Location of . . P
Concentration samplin ascorbic acid (compare with initial)
(ppm) piine (mg/100 F.W.) (%)
o1 outer leaf 26 27.7
' inner leaf 35 222
, outer leaf 25 30.6
inner leaf 33 26.6
10 outer leaf 23 26.1
inner leaf 30 333
outer leaf 28 222
Air
inner leaf 36 20.0
outer leaf 36 —
Initial
g inner leaf 45 —

All data were averaged from ten cabbages
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Figl. Temperatures decreasing of cabbage under different cold room.
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Table3a. Effect of different cooling temperature on the quality of cabbage

Cooling Treatment Storaged for 1 month Storaged for 2 months
temperature Trimming Rate of  Salability Trimming Rateof  Salability
loss loss
(ps) (%) (%) (ps) (%) (%)
1°C w/o packed 1 7.8 91 4 11.1 88
w/ packed 0 0.3 93 2 0.4 91
5°C 1day w/o packed 4 7.0 88 5 13.9 87
—=1°C w/ packed 0 33 92 2 4.6 90
20°C 3days w/o packed 4 12.6 85 4 15.2 81
—1°C w/ packed 2 4.6 90 2 5.5 84
20°C 6days w/o packed 4 14.5 82 5 16.4 78
—1°C w/packed 3 8.8 89 3 9.2 80

a. Packed with PE film
b. All data were averaged from ten cabbages
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Table3b. Effect of cooling temperature on the storage quality of cabbage

Storaged for 3 months

Storaged for 4 months

Cooling Treatment
temperature Trimming  Rate of  Salability Trimming Rate of  Salability
* loss loss
(PS) (%) (%) (PS) (%) (%)
1°C w/o packed 7 21.7 78 9 24.8 76
w/ packed 4 1.0 87 7 3.0 80
5°C 1day w/o packed 6 25.3 74 8 273 72
—1°C w/ packed 4 5.4 85 5 7.9 78
20°C 3days w/o packed 8 27.4 75 9 29.7 70
—-1°C w/ packed 6 7.5 83 7 10.0 75
20°C 6days w/o packed 8 352 64 10 43.5 54
—-1°C w/ packed 7 14.7 75 8 15.2 65

a.Packed with PE film
b.All data were averaged from ten cabbages
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Tabled4. Effect of different package and treatment on the storage ability of cabbage

Storaged for 2 months Storaged for 3 months
Treatment Trimming Salability Trimming Salability
(psy (%) (ps) (%)
Packed with carton box 5 77.1 8 66
Plastic basket — 5 82.0 8 68
carton box
+ ethyl bb
PE bag + ethylene scrubber 3 874 7 75

+ carton box
PE bag + carton box 4 86.0 8 73

Plastic basket in 15°C 3days
— in 1°C, PE bag + carton box

Initial 3 89.1

6 76.0 12 63

All data were averaged from ten cabbages

A TRBRREBEUHETROLRREZEE

HFRS. T BIFRRMK - HERKR - a0 - RENMFAE - HAGERD
10.1% » frfmfE A % » DINZEREB R BB/ EPEBRBRE - WRRITF TR EARE
b REFEE R > BEAAERK . FR=EA% » (HERSBRERR  FLHBRY | EREER
BEBREBR » INZEREE R BARE - ARTEF - EEDWOAERPRA | MEEMRAER
- KSEERES - HRYUBERREE  FEXE » IRk RS B RERX - FPEYRBE
BEE > BAKK - FHERSRYE - LEURRELESE S BHR  DFREE KR -

6. B » HERUPIGRE » HERANEM SIS » 5 55522.4% 5. 22.8% » WEREHE
SNEMEL > RBRMEANFRE  TREREE - KBS TREVIEERE HPA-CEf
HRINZ BB R Bk EE - BERERIIENARES TGRS » FI7E2% EEXN > B ~ D -
FERMZ BRI RAR » BHRAEZED TR » TRE10% > ERBISEINE il
MZAE » FEOBLTRY | IFRE=EANGERLET AR ER EE0 - B ERRRE
= BRI RISERSE - BIRAMZ AR R Rk » Wi/ 8 PEREBNRE » g
AR ME—Z BB > BRERARMEE R IR - RIRARETO KT SEKIL » FRIMERER » 55 BEKRE
LEECOEBERAL o



(18) HREE R B S L RUIB T R & 820 5%

#5. TREEEEN HEREIRMREEZ )

Table5. Comparsion the loss during storage period of cabbage using different packages and treatments

Storaged for 2 months Storaged for 3 months
Treatment!)  1TimMing Trimming Yellowing ~ Trimming  Trimming Yellowing
loss . loss

(ps) (%) - (ps) (%)
A 4.7 19.9 + 5.4 21.8 ++
B 6.4 23.9 ++ 7.4 25.6 ++ 4+
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 -

1) A .Carton box + ethylene scrubber + paper pad

B .Carton box

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

D .Carton box + PE bag

E .As described C + wrapped with PE film

F .As described B + wrapped with PE film

Yellowing: "+ + +" very yellow (more than 7 leaves yellowing)
"+ +" moderate yellow (4 to 6 leaves yellowing)
"+" few yellow (less than 4 leaves yellowing)
" - " no yellowing leaf

All data were averaged from 20 cabbages.
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Table6. Effect of different treatments on the sugar content of cabbage

Storaged for 2 months Storage for 3 months
Treatment Location of Alcohol Starch Alcohol Starch
sampling soluble solid soluble solid
(% D.W.) (% D.W.) (% D.W.) (% D.W.)

Outer leaf 22.1 6.7 19.7 6.9

A Inner leaf 22.4 8.7 20.2 11.5

Outer leaf 12.0 11.9 11.7 7.4

B Inner leaf 215 8.8 22.6 7.9

Outer leaf 11.4 7.3 17.6 8.8

¢ Inner leaf 22.5 8.6 22.6 9.0

Outer leaf 14.4 9.2 12.3 7.7

D Inner leaf 22.3 9.4 22.4 7.1

E Outer leaf 20.0 7.7 19.6 4.9

Inner leaf 22.3 6.2 22.0 5.1

Outer leaf 14.9 9.1 14.6 8.2

F Inner leaf 20.6 10.7 22.0 9.6
Initial Outer leaf 22.4 6.8
Inner leaf 22.8 7.3

Treatments are described in table 5.
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Fig3. The rate of weight loss in different treatments of cabbage storaged for 2 and 3 months.
Treatments are the same as described in Table 7
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Fig4. The trimming rate for different treatments of cabbage storaged for 2 and 3 months.
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Table 7. Effect of the amount of ethylene scrubber on the storage ability of cabbage

Storaged for 2 months Storaged for 3 months
Treatment?) Rate of wt. Trimming Trimming Rate of wt. Trimming Trimming

loss loss loss . loss

(%) (ps) (%) (%) (ps) (%)
A 4.85 23 11.28 3.72 4.9 18.48
B 4.96 1.7 10.14 7.28 4.4 22.93
C 3.59 23 10.69 3.47 2.9 12.01
D 317 2.6 10.93 6.94 4.6 22.52
E 3.32 2.7 11.63 3.1 2.7 11.63
F 3.82 2.7 12.75 5.41 4.3 18.52

Initial 1.9 5.41

T : Ethylene scrubber made by NTU

C : Ethylene scrubber made by Taiwan Fruit Cooperation

1) A : pack of T 1 + paper pad + wrapped with PE Film

. pack of T 2 + paper pad + wrapped with PE Film

: pack of C 1 + paper pad + wrapped with PE Film

. pack of C 2 + paper pad + wrapped with PE Film

. pack of C 4 + paper pad + wrapped with PE Film

: w/o ethylene scrubber + paper pad + wrapped with PE Film
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Table 8. The gas component in carton box of different treatments

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 33 16
E 0.078 1.6 18
F 0.500 4.1 18

Relative humidity 95 ~ 98%
Treatments are the same as described in table 7.
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Studies on Storage Technique of Cabbage

Tsan-ru Chang, Tsu-tsuen Wang and Wing-fu Fung

Summary

In order to understand the storage ability and the suitable technique of long term storage for
cabbage (Brassica oleracea, 1. var. Capitata, L. c.v. Chu-chiou), a series of experiments were
conducted. The results showed that the variety was sensitive to ethylene.The concentration of 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°Cstorage was more effective. The treatment effect made

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

Key words: Cabbage, Ethylene sensitivity, Forced air cooling. Ethylene scrubber, Storaged ability.



