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Fig. 1. Weight loss in different treatments of ‘Kyoho’ winter grape after quarantine during cold storage.
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Table 2. Effects of different treatments on accumulated decay percentage of ‘Kyoho’ winter grape after
quarantine during cold storage

Decay (%)
Treatments N
0 7 14 21 28 35 42
CK 0 1.8a> 28ab 28ab 83ab 15.1ab 16.5b
2% Sucrose+50 ppm chitosan 0 1.8a 6.0a 7.1a 102ab 19.5ab 344 ab
2% Sucrose +100 ppm chitosan 0 0.6a 0.6b 0.6b 7.7ab 17.1ab 33.4ab
45 ppm Na,S,05 0 1.3a 13b 2.8 ab 6.1b 13.3ab 25.9ab
90 ppmf Na,S,0s 0 1.8a 2.3 ab 2.8 ab 7.2 ab 92b 26.1ab
20% ETOH 0 30a 43ab 43ab 13.6a 268a 423a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Table 3. Effects of different treatments on shatter percentage of ‘Kyoho’ winter grape after quarantine
during cold storage

Shatter percentage (%)

Treatments 1
0 7 14 21 28 35 42
CK 2.9 a° 1.1b 00b 0.6a 45D 27a 04a
2% Sucrose+50 ppm chitosan 0.0a 124a 27ab 05a 4.1b 3.7a 2.1a
2% Sucrose +100 ppm chitosan 12a 7.1ab 29ab 57a 10.8ab 7.6a 13a
45 ppm Na,S,05 1.5a 89ab 4.6a 4.6 a 169 a 38a 1.6a
90 ppm Na,S,05 4.6a 1.6b 1.7ab 2.6 a 24D 1.8a 37a
20% ETOH 57a 2.8b 4.6 a 0.8a 13b 2.7a 34a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.



32 ETEREL RS A E—— 0 M

(E)HERDAMEREIY) ~ v E B B

{56 F A [ o i i T S 1 2 B SR T 4 e ME T 0 (R =) ~ TR E I (R VU) R R 8 (R L)
> 7 BN ] E T4 26 1E 18°Brix ~21°Brix 7 [ » M 5 B 3 Byl K S50 hi i 75 P 384 08K
BT E B 2 B AF0.5%~0.8% » W #7092 #L4YFE0.5 kg~0.6 kg [H » BEIR I F R [E] fRff
i B Y ) R B R 2 S B S B A BN - RIIATRCE A R R B T A Rr A B A B e

7 -

T AFEREEEI - Big 55 R ROl n s B Y 2 2

Table 4. Effects on total soluble solids of ‘Kyoho’ winter grape after quarantine during cold storage

Total Soluble Solids (°Brix)

Treatment 1
0 7 14 21 28 35 42
CK 19.0b> 188ab 194bc 195a 195ab 180b 2l.1a
2% Sucrose+50 ppm chitosan 190b 199a 189 ¢ 198a 19.2ab 203a 19.8bc
2% Sucrose +100 ppm chitosan 19.0b 183b 189c¢ 197a 186b 18.1b  20.7ab
45 ppm Na,S,05 19.0b 18.8ab 205ab 19.0a 194ab 18.8ab 19.6bc
90 ppm Na,S,05 20.4 a 19.1ab 19.5abc 19.0a 189ab 193ab 193¢
20% ETOH 189b 19.6ab 20.6a 193a 19.8a 20.0ab 193c

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Table 5. Effects on titratable acidity of ‘Kyoho’ winter grape after quarantine during cold storage

Titratable acidity (%)

Treatment I
0 7 14 21 28 35 42

CK 0.52a*> 059a 055b 06la 0.68b 0.50a 048D
2% Sucrose+50 ppm chitosan 0.51a 0.66a 057b 0.63a 0.72ab 0.55a 0.53ab
2% Sucrose +100 ppm chitosan ~ 0.54a 0.56a  0.56b 0.54a 0.77a 0.50a 0.54 ab

45 ppm Na,S,05 0.54a 063a 067a 0.63a 0.69ab 048a 0.58a
90 ppm Na,S,05 0.57a 0.63a 056b 0.63a 066b 0.50a 0.56ab
20% ETOH 0.59a 057a 057ab 0.65a 0.7lab 0.55a 0.58ab

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Table 6. Effects on firmness of ‘Kyoho’ winter grape after quarantine during cold storage

Firmness (kg)

Treatment 1
0 7 14 21 28 35 42

CK 0.60 ab® 0.58bc  0.60abc 0.60ab 0.60a 0.54c  0.57ab
2% Sucrose+50 ppm chitosan 0.58b 0.6lab 0.59bc 0.57b 0.60a 0.58ab 0.56 ab
2% Sucrose +100 ppm chitosan  0.58b  0.57c¢  0.60ab 053¢ 0.56b 054c¢ 0.59a

45 ppm Na,S,05 0.58b 0.6lab 063a 0.57ab 0.6la 056bc 0.57ab
90 ppm Na,S,05 0.61 a 0.64 a 0.59bc 0.60a 0.59ab 0.57abc 0.57 ab
20% ETOH 0.60ab 0.60bc 0.57c¢ 0.57ab 0.57ab 0.59a 0.56b

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Fig. 2. Effects of different treatments on rachis color of ‘Kyoho’ winter grape after quarantine during cold

storage. The rachis color of each picture from left to right and from upper to down is control, 2%
Sucrose+50ppm chitosan, 2% Sucrose+100 ppm chitosan, 45 ppm Na,S,0s, 90 ppm Na,S,0s,
20% ETOH.



34 EEEEN R ARS—— 0

CTREGRHEEEHERFEERRAGERATBREZTE
(—)REXR
5] (e i P 7 e ) SR B R BB R LW = o R AR 2A20,000 ppm chitosan)is BE A5
?ﬁﬁié%ifi%‘ CRRE AR HEE HRERE2.19% » FFRFESORTF£6.7% © 45 ppm
Na,S,0s+% £ i B AH A RUE 26 B 2 205 ik 12 55 50K 2k B2 %5 R 8 75 6% 1fff Ethylene absorbent
xﬁl%@i’uhltosan&%fiﬂ%{i » BRI ARIE6.6% = A S IB4H > 6.2% ¢

75 r R CK
7 I —a— 45 ppm Na,S,0s+sealed
65 [ —=— 20,000 ppm Chitosan

6 >~ Ethylene absorbent
5.5

5
45
4
3.5
3
2.5
2
1.5
1
0.5
0

Weight loss(%6)

0 10 20 30 40 50
Time(days)

B = ~ RN[E PR R IR Bl 4 ) a R e AR R R b o -
Fig. 3. Weight loss in different treatments of ‘Kyoho’ spring grape after quarantine during cold storage.
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Table 7. Effects of different treatments on accumulated decay percentage of ‘Kyoho’ spring grape after

quarantine during cold storage

Decay (%)
Treatment 1
0 10 20 30 40 50
CK 0 0 0 1.7a° 32a 42a
45 ppm Na,S,0s+sealed 0 0 0 0.6a l5a 24a
20,000 ppm Chitosan 0 0 0 0.7a 1.0a 1.8a
Ethylene absorbent 0 0 0 0.5a 2.1a 39a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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ppm Na,S,05+% £ iz 3 4H A K 25 51 %£9.1% » Ethylene absorentJR 5 %#£8.1% » BHRALL ¥ HE4H
5.9%r5 H2~3% > 120,000 ppm chitosanfiz HH 4H i K7 SR 2% » 25 i B AR R R (OB B i 30~40
KAEPREYMZAFE -

Tt - AFERERIE S B 358 B R R ORI RO R R AR (%) 2 2 &
Table 8. Effects of different treatments on shatter percentage of ‘Kyoho’ spring grape after quarantine
during cold storage

Shatter percentage (%)

Treatment 1
0 10 20 30 40 50
CK 59a’ 10.6 a 72a 7.1a 58a 69b
45 ppm Na,S,0s+sealed 9.1a 12.0a 9.1a 72 a 82a 9.2 ab
20,000 ppm Chitosan 2.7a 7.3 a 85a 49 a 6.1a 149a
Ethylene absorbent 8.1a 92a 39a 35a 7.8 a 9.3 ab

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Table 9. Effects on total soluble solids of ‘Kyoho’ spring grape after quarantine during cold storage

Total Soluble Solids (°Brix)

Treatment I
0 10 20 30 40 50
CK 19.0a° 189b 18.6 b 19.4 a 18.8 ab 193 a
45 ppm Na,S,0s+sealed 18.6a 19.6 a 19.7 a 19.0 a 18.4b 19.6 a
20,000 ppm Chitosan 19.1 a 195a 19.2 ab 19.6 a 19.6 a 19.7 a
Ethylene absorbent 18.9 a 18.9b 18.9 ab 18.8 a 19.4 a 19.6 a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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Table10. Effects on titratable acidity of ‘Kyoho’ spring grape after quarantine during cold storage

Titratable acidity (%)

Treatment N
0 10 20 30 40 50
CK 0.46b° 0.52a 0.57a 0.55a 0.63a 0.57a
45 ppm Na,S,0s+sealed 0.50 a 0.56 a 0.60 a 0.53 a 0.60 ab 0.58 a
20,000 ppm Chitosan 0.48 a 042 a 0.61a 0.56 a 0.52b 0.59 a
Ethylene absorbent 0.53 a 042 a 0.60 a 0.51a 0.57 ab 0.57 a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.

(VU )b &
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Table 11. Effects on firmness of ‘Kyoho’ spring grape after quarantine during cold storage

Firmness (kg)

Treatment N
0 10 20 30 40 50
CK 0.54 a° 0.59a 0.57b 0.57 a 0.53 be 0.57a
45 ppm Na,S,0s+sealed 0.52 a 0.58 a 0.58 ab 0.59 a 0.51¢ 0.58a
20,000 ppm Chitosan 0.57 a 0.58 a 0.61a 0.56 a 0.56 ab 0.57a
Ethylene absorbent 0.53 a 0.61 a 0.60 ab 0.56 a 0.60 a 0.56a

! Storage days at 1~2°C after quarantine.
? Means separation within columns by LSD test at P<0.05.
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MAHBIEE - A 1% i 22 40K HIl Fr A il BR AH 9 g B IR A 4% > BB SO R B R B AH 2 M 18 (B AR
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20 days after quarantine 50 days after quarantine
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Fig. 4. Effects of different treatments on rachis color of ‘Kyoho’ spring grape after quarantine during cold
storage. The rachis color of each small picture from left to right is CK, 45 ppm Na,S,0s+sealed,
20,000 ppm chitosan and ethylene absorbent.
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The Extension of Storage Life and Export
Shipment Quality of ‘Kyoho’ Grape (Vitis
vinifera L.x V. labruscana Bailey ) by Means of
Different Preservation Treatments during
Long-Term Cold Storage*

Wen-Pin Yeh, Yu-Ju Lin, Ting-Chen Liao, Lin-Ren Chang and Chin-Sheng Chang’

ABSTRACT

The effectiveness of PE bag combined with different preservation treatments in
controlling the postharvest decay of ‘Kyoho’ grape and quality losses during cold storage
were investigated in this study. The results indicated that the shelf life of ‘Kyoho’ grape
berries was about 14 to 21 days after 12 days of quarantine at 1°C cold storage. The
weight loss and browning of peduncle stalk could be reduced after treated with 45 ppm
sodium metabisulfite (Na,S,05). The grape rachis treated with 2% sucrose+ 50 ppm
chitosan or 20,000 ppm chitosan along maintained green color of grape peduncle. But in
controlling the weight loss of ‘Kyoho’ grape, the treatment of 45 ppm sodium
metabisulfite was better than chitosan. It was less effective in reducing berry decay after
brief immersion in 20% ethanol. The grape is a non-climacteric fruit with a low rate of
physiological activity during cold storage, it had no significance in maintaining the quality

after ethylene absorbent treatment.

Key words: ‘Kyoho’ grape, postharvest, quarantine, storage.
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