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Fig. 1. The phenomena of spongy tissue (left), water soaking tissue (middle) and black spot on skin (right) of late
harvest annual grafting ‘Shinko’ pear after 3 months storage followed by 2 days on shelf at 23-28°C .
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1 EEOITEDRUERIR DUGAE R (23-28°C) M2 2 MR REIEY ~ S - P B S =
Table 1. The fruit freshness, firmness, total soluble solid and acid content of late harvest annual grafting ‘Shinko’ pear
after harvest

Total
Fruit soluble Acid
Freshness softening Salability Firmness solids content
Treatment (score 1-5) (%) (%) (kg) (°Brix) (mg/100 g)
At harvest 4.8+0.2 0.0 100.0 4.83+0.2 11.2+1.0 0.134+0.015
2 days on shelf 4.740.1 0.0 100.0 4.6+0.8 10.8+0.9 0.118+0.018

2 2. R EL BRI 2 i 3 R R ~ IR RERE B DU R SR
Table 2. The fruit softening, salability, firmness, total soluble solid and acid content of late harvest annual grafting
‘Shinko’ pear after storage for 2 months at 1-2°C

Total
Fruit soluble Acid
Freshness softening Salability Firmness solids content
Treatment” (score 1-5) (%) (%) (kg) (°Brix) (mg/100 g)
Cold storage 44403 20.0+£16.3 80.0+16.3 4.3£0.2 12.1£0.7 0.122+0.029
Air 44403 20.0+0.0 80.0+0.0 4.6+0.6 11.9+0.8 0.134+0.003
2.2% 0,+0% CO, 4.5+0.2 20.0+£16.3 80.0+16.3 4.7+0.3 11.5+2.0 0.113+0.020
2.3% 0,12.1% CO, 4.3£0.6 0.0+0.0 100.0+0.0 4.3£0.1 10.0+0.7 0.118+0.016
2.1% 0,+5.1% CO, 4.4+0.8 20.0+£16.3 80.0+16.3 4.3+£0.3 11.3+0.6 0.111£0.017

* Air represents fruits stored in a sealed acrylic case with fresh air flows in and out; 2.2% O:+0% CO: represents
controlled atmosphere storage with 2.2% oxygen and 0% carbon dioxide; 2.3% 0:+2.1% CO: and 2.1% O:
+5.1% CO: represent 2.3% oxygen and 2.1% carbon dioxide, and 2.1% oxygen and 5.1% carbon dioxide
respectively.

2 3. (R T AU TR 2 R AR (23-28°C) M 2 HARCHRSR ~ Al ~ SRERIE - BEEDUR S &
Table 3. The fruit softening, salability, firmness, total soluble solid and acid content of late harvest annual grafting
‘Shinko’ pear after 2 months storage followed by 2 days on shelf at 23-28°C

Total
Fruit soluble Acid
Freshness softening Salability Firmness solids content
Treatment” (score 1-5) (%) (%) (kg) (°Brix) (mg/100 g)
Cold storage 4.2+0.4 40.0+16.3 60.0£16.3 4.0£0.2 12.5£1.1 0.124+0.041
Air 4.0+0.8 30.0£11.5 70.0£11.5 4.6+0.3 11.9£1.0 0.097+0.019
2.2% O+0% CO: 4.240.2 20.0+£16.3 80.0+£16.3 4.6+0.2 11.5+0.6 0.124+0.015
2.3% 0:+2.1% CO: 4.0+0.9 0.0£0.0 100.0+0.0 4.8+0.4 11.1+1.3 0.1124+0.010
2.1% 0:+5.1% CO: 3.840.6 20.0+16.3 80.0+16.3 4.7+0.4 11.3£1.4 0.105+0.033

“* Air represents fruits stored in a sealed acrylic case with fresh air flows in and out; 2.2% O:+0% CO: represents
controlled atmosphere storage with 2.2% oxygen and 0% carbon dioxide; 2.3% 0:+2.1% CO: and 2.1% O:
+5.1% CO: represent 2.3% oxygen and 2.1% carbon dioxide, and 2.1% oxygen and 5.1% carbon dioxide
respectively.
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Table 4. The fruit softening, salability, firmness, total soluble solid and acid content of late harvest annual grafting
‘Shinko’ pear after storage for 3 months at 1-2°C

Total
Fruit soluble
Freshness softening Salability Firmness solids Acid content
Treatment” (score 1-5) (%) (%) (kg) (°Brix) (mg/100 g)
Cold storage 2.9+0.7 55.0+19.1 45.0£19.1 4.240.3 12.1+2.0 0.134+0.037
Air 3.9+0.2 35.04£25.2 65.0+£25.2 4.8+1.1 12.2+0.9 0.124+0.016
2.2% O:+0% CO: 3.740.4 20.0+16.3 80.0+16.3 4.3+0.4 11.5+£0.4 0.127+0.014
2.3% 0:+2.1% CO: 4.1£0.5 5.0+10.0 95.0+10.0 4.2+0.2 10.7+1.0 0.140+0.015
2.1% Ox+5.1% CO: 4.0£0.2 25.0+£19.1 75.0£19.1  4.5+0.3 10.2+0.8 0.131+0.014

“ Air represents fruits stored in a sealed acrylic case with fresh air flows in and out; 2.2% 0:+0% CO: represents
controlled atmosphere storage with 2.2% oxygen and 0% carbon dioxide; 2.3% O:+2.1% CO: and 2.1% O:+5.1% CO:
represent 2.3% oxygen and 2.1% carbon dioxide, and 2.1% oxygen and 5.1% carbon dioxide respectively.

25, EER ORI R TRG 3 8 H RSN (23-28°C) MBI 2 HiRC RE SIS AT R
Table 5. The occurrence of fruit softening, spongy tissue, water soaking tissue and black spot on skin of late harvest
annual grafting ‘Shinko’ pear after 3 months storage followed by 2 days on shelf at 23-28°C

Fruit Fruit Fruit

Fruit spongy water black Fruit
Freshness softening tissue soaking spot salability

Treatment” (scorel-5) (%) (%) (%) (%) (%)
Cold storage 3.0+0.5 65.0£19.1 50.0+£25.8 40.0+£32.7 20.0+£16.3 25.0+10.0
Air 3.5+0.6 35.0£10.0 55.0+£25.2 30.0£11.5 20.0£16.3 40.0+16.3
2.2% 0+0% CO: 3.9+0.2 20.0+£16.3 20.0+16.3 15.0£19.1 15.0£10.0 75.0£10.0
2.3% 0:+2.1% CO: 4.0+£0.2 10.0+£11.5 10.0£11.5 0.0+0.0 0.0£0.0 90.0+11.5
2.1% 0:+5.1% CO: 3.2+0.3 25.0+£19.1 40.0+16.3 20.0+16.3 15.0£19.1 60.0+£16.3

* Air represents fruits stored in a sealed acrylic case with fresh air flows in and out; 2.2% 0:+0% CO: represents
controlled atmosphere storage with 2.2% oxygen and 0% carbon dioxide; 2.3% O:+2.1% CO: and 2.1% O:+5.1% CO:
represent 2.3% oxygen and 2.1% carbon dioxide, and 2.1% oxygen and 5.1% carbon dioxide respectively.

7% 6. EFEHTEL BN 3 8 FAACH (23-28°C) MBIAE 2 HR REHRL ~ PR DU i &
Table 6. The fruit firmness, total soluble solid and acid content of late harvest annual grafting ‘Shinko’ pear after 2
months storage followed by 2 days on shelf at 23-28°C

Firmness Total soluble solids Acid content
Treatment” (kg) ( °Brix) (mg/100 g)
Cold storage 4.3+£0.3 12.8+0.5 0.126+0.011
Air 4.6+0.4 11.5£1.3 0.108+0.026
2.2% 0:+0% CO- 4.6£0.3 11.4£1.2 0.124+0.019
2.3% 0:+2.1% CO: 4.8+0.4 11.5£0.5 0.118+0.022
2.1% 0:+5.1% CO: 4.5+0.2 11.0£0.7 0.137+0.013

“* Air represents fruits stored in a sealed acrylic case with fresh air flows in and out; 2.2% 0:+0% CO: represents
controlled atmosphere storage with 2.2% oxygen and 0% carbon dioxide; 2.3% O:+2.1% CO: and 2.1% O-+5.1% CO:
represent 2.3% oxygen and 2.1% carbon dioxide, and 2.1% oxygen and 5.1% carbon dioxide respectively.
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The Effect of Controlled Atmosphere Storage on the
Quality of Late Harvest Annual-Grafting ‘Shinko’
Pear Fruits'

Chao-Chia Huang**, Huei-Suei Huang?, Chin-Yu Tsai’
and Su-Jein Chang’

Abstract

Huang, C. C., H. S. Huang, C. Y. Tsai, and S. J. Chang. 2007. The effect of controlled atmosphere storage
on the quality of late harvest annual-grafting ‘Shinko’ pear fruits. J. Taiwan Agric. Res. 56:206-214.

Annual grafting ‘Shinko’ pear fruits are always harvested late for better eating quality and higher
price. After short term storage the price will become even higher. However these late harvest fruits have
short storage life. Fruit softening, which can be easily felt by hand is a major problem. In this study,
40% of the fruits became soft after 2 months storage at 1-2°C followed by 2 days on shelf (23-28°C).
Controlled atmosphere storage including 2.2% O,, 2.3% 0,1+2.1% CO, and 2.1% O,15.1% CO,
significantly decreased the occurrence of fruit softening. The fruit softening was less than 20% in these
treatments. After 3 months storage followed by 2 days on shelf only 25% of fruits are salable in control.
In addition to fruit softening (about 65% of fruits), spongy tissue (50% of fruits), water soaking tissue
(40% of fruits) and black spot on skin (20% of fruits) all lowered the fruit salability. Most of these
defects were decreased to less than 40% of fruits by controlled atmosphere storage. The best treatment
in controlled atmosphere storage is 2.3% O, combined with 2.1% CO,. Only 10% fruits became soft
and with spongy tissue. 90% of the fruits had marketable value. The freshness such as fruit appearance
was also much better in controlled atmosphere storage than cold storage. Differences in fruit firmness,
sugar content and acid content were not significantly different among fruits with cold storage and all
controlled atmosphere storages. Occurrence of fruit softening was judged mainly by hand-feeling and was
not detectable with fruit firmness tester; this was because softening occurred only on the surface layers of
fruit tissue and skin. After cutting, spongy tissue and water soaking tissue are detected in air stored
fruits. All these defects lowered the storage life of late harvest ‘Shinko’ pears and they were
significantly retarded with controlled atmosphere storage.

Key word: Asian pear, Controlled atmosphere storage, Fruit quality.
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