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Effect of Cultivating Conditions and Postharvest Stepwise Cooling
on the Chilling Sensitivity of Eggplant and Cucumber Fruits

Reinosuke NAKAMURA, Akitsugu INABA and Takuji ITo
(Laboratory of Postharvest Horticulture)

Studies on the chilling sensitivity of eggplant and cucumber fruits were carried out in
relation to their cultivating conditions and the stepwise cooling after harvest.

The chilling sensitivity of eggplant and cucumber fruits grown in open field seemed to be
lower than that in greenhouse. However, the fruits harvested immediately after the rainfall
even in open field were likely to lose their low chilling sensitivity. As to the cultivating
seasons; eggplant fruit grown in greenhouse in autumn season seemed to be more sensitive
to the chilling injury than in spring season in terms of pitting.

The postharvest conditioning at 15°C for one day prior to the cold storage at 6.5°C was
effective in some degree to lower the chilling sensitivity of eggplant and cucumber fruits.
The conditioning in double steps at 15°C and at 10°C seemed to be more effective. The
conditioning effect on the chilling sensitivity was supported by lowering the temporary
increase of respiration rate occurred immediately after the cold storage at 6.5°C for 7 days.

The weight loss treatment up to 2% retarded the occurrance of pitting in eggplant fruit.
This fact might give a part of account for the conditioning effect on the chilling sensitivity, in
addition to the concept of “hardening effect”.
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Fig.1 Changes in freshness and pitting scores of eggplant and cucumber
fruits grown in open field and in greenhouse.
Fruits were stored at 6.5°C for 7 days and subsequently removed
to ambient temperature (25°C).
O—0 : in open field, ®----® : after rainfall in open field,
O—A\ ¢ in greenhouse.

Freshness score : Pitting score :

5 ; freshness at harvest, 0 ; non,

4 ; slightly deteriorated, 1 ; slight (occurred in a part
3 ; deteriorated but salable, of fruit surface),
2 ; unsalable but eatable, 2 ; moderate (in one half),

1 ; uneatable. 3 ; severe (in whole).
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Fig.2 Changes in freshness and pitting scores of eggplant fruits
cultivated in spring and in autumn.
Fruits were stored at 6.5°C for 7 days and subsequently
removed. to ambient temperature (20°C).
Freshness and pitting scores are the same as in Fig. 1.
O——0 : in spring, @-—-® : in autumn.
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Fig.3 Effect of stepwise cooling on freshness of eggplant and cucumber
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Fig. 4 Effect of stepwise cooling in double steps on freshness of eggplant
fruit stored at 6.5°C for 7 days and subsequently removed to ambient

fruits stored at 6.5°C for 7 days and subsequently removed to
ambient temperature (20°C).

Freshness score is the same as in Fig. 1.

O——20 : non-conditioning,

®---® : conditioning at 15°C for 1 day,

Lo :oat 15°C for 2 days.
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Days after 6.5°C storage for 7 days

temperature (20°C).
Freshness score is the same as in Fig. 1.

P X : conditioning at 15°C for 2 days,
O—>0 : at 15°C for 1 day and at 10°C for 1 day,
@-— : at 15°C for 1 day and at 10°C for 2 days,

Y
- : at 15°C for 2 days and at 10°C for 1 day,
— : at 15°C for 2 days and at 10°C for 2 days.
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Table 1 Effect of stepwise cooling on weight loss and occurrance of pitting
in eggplant fruit stored at 6.5°C for 7 days

Numbers of pitting per fruit Weight loss % at immediately

Conditioning at immediately at 3 days after storage
after storage after storage (%)
non 0.6 5.4 0.2
~ at 15°C for 1 day 0 0.8 ) 1.2
at 15°C for 2 days 0 0.6 2.0

at 15°C for 1 day and
at 10°C for 1 day

at 15°C for 2 days and
at 10°C for 1 day

0 0.4 2.3

0 0.4 3.2
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Table 2 Effect of weight loss on occurrance of pitting in eggplant fruit
stored at 6.5°C for 7 days

Numbers of pitting per fruit

Weight loss at 1 day before at immediately at 3 days
(%) last end of storage after storage after storage
0 4.2 7.0 12.4
0.5 3.2 4.2 8.0
1.0 2.2 4.0 9.8
2.0 0 2.9 6.0
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Fig.5 Effect of stepwise cooling on respiration rate in eggplant and cucumber
fruits stored at 6.5°C for 7 days and subsequently removed to ambient
temperature (25°C).

O—0O : non-conditioning,
@-—-® : coditioning at 15°C for 1 day,
I—-—A: at 15°C for 2 days.
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Fig.6 Effect of stepwise cooling on occurrance of browning in eggplant
fruit stored at 6.5°C for 7 days and subsequently removed to
ambient temperature (25°C).

O—-0 : non-conditioning,
@—--® : conditioning at 15°C for 1 day,
O--= 1 at 15°C for 2 days.
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Fig.7 Changes in chlorogenic acid content of eggplant fruit stored at 6.5°C
for 7 days and subsequently removed to ambient temperature (25°C).
C——O0 : non-conditioning,
®——-® : conditioning at 15°C for 1 day,
LAz at 15°C for 2 days.
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