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F1.SSE3 ARMLZ IR HETE0~1 CEFR3 ~ 4{HH ZKERE - BERRIRES
Table 1. Weight loss, trim loss and number of trimmed leaves of ‘Chu chiu’ cabbage harvested on March 1996 and stored at 0~1
°C for 3 and 4 months

2002

Treatment Storage time Weight loss” Trim loss Relative trim’ Trimmed Relative trim”
(months) (%) (%) loss (%) leaf no. leaf no.
Cold storage: carton box 3 18.143.1 17.5+2.6 7.0+2.6 72412 3.9+1.2
CA storage: carton box 2.710.4 14.9+1.3 44413 5.010.6 1.740.6
CA storage: plastic basket 2.710.4 17.4+2.8 6.9+2.8 5.8+1.0 2.5%1.0
CA storage: plastic basket 3.110.5 16.2+1.9 5.7+1.9 5.440.5 2.110.5
lime treated
Cold storage: carton box 4 24.610.0 33.743.7 23.243.7 152422 11.9£2.2
CA storage: carton box 4.510.3 17.1+1.7 6.6x1.7 5.8+0.8 2.540.8
CA storage: plastic basket 4.140.1 17.2+1.4 6.7£1.4 5.540.5 2.240.5
CA storage: plastic basket 4.310.3 20.0+2.8 9.5£2.8 7.0+1.1 3.7+1.1
lime treated
“ Each datum represents the average of 3 replications * SE. 5 heads were used in each replication.
' Relative trim loss = trim loss after storage - trim loss before storage.
* Relative trim leaves = number of trimmed leaves after storage-number of trimmed leaves before storage.
R2.85F 3 AR “HIFK HEETEO~1 CHT3 ~ 4(EABZRE
Table 2. Quality of ‘Chu chiu’ cabbage harvested on March 1996, after 3 and 4 months storage at 0~1 °C
Treatment Stt(i);?eg ) 3:22; C&I&ﬁﬁegﬁ Fr.f::f}?el? * Flavor* Au;ill(iiz;.ryw Rooting” holslgivnrllwes s Black spot
(months) (%) trimming
Cold storage: carton box 3 0.0£0.0 1.6x0.5 1.1+02 3.7#0.2 1.3%02 0.0£0.0 0.0£0.0 0.0£0.0"
CA storage: carton box 0.0+0.0 4.1404 43102 43+02 131#0.1 0.0£0.0 0.0£0.0 0.0£0.0
CA storage: plastic basket 0.0+0.0 4.0+03 43402 42402 1.240.1 0.0£0.0 0.00.0 0.0£0.0
CA storage: plastic basket 0.0£0.0 43402 43402 4.5+0.0 1.3+0.2 0.0+0.0 0.0+£0.0 0.010.0
lime treated
Cold storage: carton box 4 0.0£00 1.0£0.0 1.0+0.0 34404 1.6+0.1 0.6+0.2 0.0£0.0 0.2+0.1
CA storage: carton box 0.0£0.0 3302 43+02 4302 13#03 0.0+0.0 0.0£00 0.130.1
CA storage: plastic basket 0.0£0.0 3302 4.0+03 44402 14402 0.0+0.0 0.0£0.0 0.6%0.1
CA storage: plastic basket 0.0£0.0 33302 4.0+03 42402 14404 0.0+0.0 0.0£00 0.5£0.3

lime treated

“ Each datum represents the average of 3 replications +SE. 5 heads were used in each replication.

¥ Score of color: 1-yellow, 3-half yellow half green, 5-green.

* Score of freshness and flavor: 1-bad, 3-fairish, S-good.

" Occurrence of auxiliary buds, rooting from stem, stem hollowness and black spot in leaf: 0-none, 1-not much, 2-a lot.
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3. 864 3 ARz ‘HIFK" HEETE0~1 CRTHES ~ 4 ~ SRR REE - BIERRERTEN
Table 3. Weight loss, trim loss and number of trimmed leaves of ‘Chu chiu’ cabbage harvested on March 1997, and stored at 0~1
°C for 3 ~ 4 and 5 months.

Treatment Storage time Weight loss® Trim loss Relative trim’ Trimmed Relative trim
(months) (%) (%) loss (%) leaf no. leaf no.

Cold storage: carton box 3 19.845.3 21.5£2.3 13.2433 7.0£1.2 4.5+1.2°
CA storage: plastic basket 2.610.3 21.314.3 13.043.5 6.2+1.1 3.7+41.1
CA storage: plastic basket 4.8+1.0 224+2.8 14.142.8 6.241.1 3.7+1.1

lime treated
Cold storage: carton box 4 26.816.9 28.0+5.4 19.7+4.4 10.4+1.7 7.9+1.7
CA storage: plastic basket 4.0+0.6 21.9+4.6 13.644.8 5.8+0.8 3.3+0.8
CA storage: plastic basket 5.5¢1.2 27.0£7.4 18.716.4 8.4+2.7 5.9+2.7

lime treated
Cold storage: carton box 5 26.0£10.4 35.1£12.4 26.8£10.4 13.0+2.4 10.5+2.4
CA storage: plastic basket 5114 35854 27.5£32 10.5+2.5 8.0+2.5
CA storage: plastic basket 51+13 34.3+6.2 26.0+4.6 11.242.7 8.7+2.7

lime treated

* Each datum represents the average of 3 replications £SE. 5 heads were used in each replication.
* Relative trim loss = trim loss after storage - trim loss before storage.

* Relative leaves trimmed = number of trimmed leaves after storage-number of trimmed leaves before storage.

®4.86F 3 ARz ‘WIRK’ HETEO~1CHFE3 ~ 4 ~ sTHA®KZAE
Table 4. Quality of ‘Chu chiu’ cabbage harvested on March 1997, and stored at 0~1 °C for 3 ~ 4 and 5 months

Storage 2 Freshness” i w
Treatment time Stem decay Co.l or aftery after Flavor* Auxiliary Rooting” Stem
(%) trimming L buds hollowness
(months) trimming
Cold storage: carton box 3 0.0£0.0 2.4+1.1 3.1+0.9 4.310.3 0.5+0.3 0.0£0.0 0.0£0.0"
CA storage: plastic basket 0.0+0.0 4.340.8 4.6:0.4 4.840.3 0.6+0.4 0.0+0.0 0.3+0.7
CA storage: plastic basket 0.0+0.0 4.440.8 4.810.2 4.840.3 0.710.4 0.0£0.0 0.0£0.0
lime treated
Cold storage: carton box 4 0.0£0.0 1.6+0.9 2.3%1.1 3.810.6 0.710.5 0.310.2 0.0£0.0
CA storage: plastic basket 0.0£0.0 4.010.4 3.840.3 4.020.5 0.6+0.3 0.240.1 0.0+0.0
CA storage: plastic basket 0.0£0.0 3.610.9 3.6104 4.0£0.3 1.0+0.4 0.02£0.0 0.0£0.0
lime treated
Cold storage: carton box 5 0.0+£0.0 1.1£0.3 1.810.6 3.0£0.4 0.8+0.4 0.510.6 0.240.3
CA storage: plastic basket 0.110.2 3.0+0.7 3.110.6 3.610.3 0.7£0.2 0.240.1 0.240.3
CA storage: plastic basket 0.2+0.5 2.940.7 3.140.5 3.710.4 0.9+0.3 0.0£0.0 0.1+0.1

lime treated

“ Each datum represents the average of 3 replications +SE. 5 heads were used in each replication.
¥ Score of color: 1-yellow, 3-half yellow half green, 5-green.
* Score of freshness and flavor: 1-bad, 3-fairish, 5-good.

" Occurrence of auxiliary buds, rooting from stem, stem hollowness and black spot in leaf: O-none, 1-not much, 2-a lot.
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R5.87TFETARMZ O K BE HEF~1CHE3 ~ 4{HA ZKESE - BIERKRER
Table 5. Weight loss, trim loss and number of trimmed leaves of ‘Chu chiu’ and ‘Sha fung’ cabbage harvested on July 1998, and
stored at 0~1 °C for 3 and 4 months

. . Storage time Weight loss’ Trim loss Relative trim" Trimmed Relative trim”
Cult
witvar Treatment (months) (%) (%) loss (%) leaf no. leaf no.
Chu chiu ~ CS: carton box 2 19.313.4 30.1£1.5 12.5¢1.5 10.610.9 5.440.9
CA": plastic basket 2.9+0.9 23.1£3.0 5.5+3.0 6.810.8 1.6+0.8
Chu chiu  CS: carton box 3 29.347.5 31.3+2.8 13.7£2.8 12.0+1.0 6.8+1.0
CA: plastic basket 2.940.9 24.143.2 6.543.2 6.81.6 1.6+1.6
Chuchiu  CS: carton box 4 - - - - -
CA: plastic basket 4.2+1.1 29.1£3.9 11.5+3.9 7.9£09 2.740.9
Sha fung  CS: carton box 2 12.846.5 19.8+4.6 7.64.6 5.842.0 3.3+2.0
CA: plastic basket 3.3+2.0 15.5+1.9 3.311.9 3.040.7 0.5+0.7
Sha fung  CS: carton box 3 - -— — — -
CA: plastic basket 32404 16.414.7 4.244.7 3.2+1.1 1.3+1.1

* CS: cold storage. CA: controlled atmosphere storage.

* Each datum represents the average of 3 replications SE. 5 heads were used in each replication.

* Relative trim loss = trim loss after storage - trim loss before storage.

* Relative leaves trimmed = number of trimmed leaves after storage-number of trimmed leaves before storage.

®6. 8797 Akl HIRK R B HEETE0~1 CHTiR2 ~ 3 - 4AZGHE
Table 6. Quality of ‘Chu chiu’ and ‘Sha fung’ cabbage harvested on July 1998, and stored at 0~1 “C for 2, 3 and 4 months

Storage v ~ Freshness” ae oy
Cultivar Treatment” time Stcmt;i ccay Ct(r).lor after after Flavor” Aul))( 11&ary Rooting" h HStem
(months) (%) mming trimming uds ollowness
Chu chiu CS: carton box 2 0.010.0 3.540.5 3.4+0.6 4.540.3 0.3+0.1 0.0+0.0 0.0+0.0
CA: plastic basket 0.0+0.0 4.9+0.2 5.0+0.0 4.940.1 0.410.2 0.010.0 0.0£0.0
Chu chiu CS: carton box 3 0.010.0 1.240.4 2.240.3 4.240.3 0.2+0.0 0.0+0.0 0.0£0.0
CA: plastic basket 0.0+0.0 44402  4.610.0 4.840.2 0.240.0 0.0+0.0 0.040.0
Chu chiu CS: carton box 4 - - . - - -—
CA: plastic basket 0.0£0.0 3.740.3 3.5+0.3 3.840.4 0.4+0.2 0.02+0.1  0.0+0.0
Sha fung CS: carton box 2 . 0.0+0.0 3.4£1.0 3.5+1.0 4.710.3 0.010.0 0.040.0 0.010.0
CA: plastic basket 0.0£0.1 5.0£0.0 5.010.0 46104 0.0£0.0 0.040.0 0.010.0
Sha fung CS: carton box 3 -—- - - - -—-
CA: plastic basket 0.0+0.1 4.840.3 4.740.0 4.4140.4 0.0+0.0 0.0£0.0 0.210.4

* CS: cold storage. CA: controlled atmosphere storage.

¥ Each datum represents the average of 3 replications +SE. 5 heads were used in each replication.

* Score of color: 1-yellow, 3-half yellow half green, 5-green.

" Score of freshness and flavor: 1-bad, 3-fairish, 5-good.

* Occurrence of auxiliary buds, rooting from stem, stem hollowness and black spot in leaf: 0-none, 1-not much, 2-a lot.
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A Study on Controlled Atmosphere Storage of
Cabbage with Sealed Plastic Tent '

Chao-Chia Huang”’, Huey-Suey Huang’ and Chin-Yu Tsai’

Summary

Shortage in the supply of vegetables during typhoon season has been a serious problem in Taiwan. Large
quantities of cabbage are stored each summer as one of the means to overcome this problem. The storage life
of ‘Chu-chiu’ cabbage stored under conventional method was about 2 months. It is unlikely to store March
harvested ‘Chu-chiu’ cabbage, which are cheap and abundant, over the spring and release them at the typhoon
season. However, it is possible to use controlled atmosphere (CA) storage to further extend the storage life of
cabbage. This paper presents the result of three years (1996 - 1998) study on the CA storage of cabbage by
using sealed plastic tent inside a cold storage room.

A 2m X 2m X 2m tent made of LDPE was set up inside a 0-1°C cold room. The composition of
atmosphere within the tent was maintained at 2-6% oxygen (mostly at 3%) and 3-5% carbon dioxide (mostly at
5%). Ethylene concentration was controlled below 0.1ppm using an ethylene scrubber. Due to lack of
ventilation, the temperature inside the tent was always about 0.7 °C higher than outside. Our result indicated
that ‘Chu-chiu’ cabbage, the major cultivar grown in Taiwan, had an average storage life of 2 months under
conventional cold storage at 0-1 °C. Factors responsible for the termination of storage life include: high weight
loss, high trim loss, inferior color and freshness. Storage life of cabbage was extended to 4 months by using
controlled atmosphere tent and the factors mentioned above were reduced effectively under CA. Other quality
attributes including loss of flavor and rooting at cut end were also better controlled under CA. No difference
was noted with regard to the occurrence of auxiliary buds. No significant differences were observed, with
respect to weight loss, trim loss and post-storage quality, between using carton boxes or plastic baskets for
storing cabbage under CA. However, carton boxes became soften and difficult to handle due to absorption of
moisture. The storage life of another summer cabbage ‘Sha-fung’ was also about 2 months in cold storage and
was extended to 3 months under CA storage. Its storage life was terminated due to hollow stem and stem

browning.

Key words : Cabbage, Controlled atmosphere storage.
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