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Some Features of Autocatalytic Ethylene Production in Kiwifruit
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Summary

The mechanism of autoéatalytic ethylene production was studied in relation to kiwi-

fruit ripening.

1. Ethylene production by kiwifruit was induced by 18- and 24-hr ethylene treatments
at 20 °C. On the other hand, the other physiological changes associated with ripening

were accelerated even by 15-hr or less.

2. The physiological changes such as flesh softening, decrease in acid content and in-
crease in respiration rate were appreciably accelerated by 0.1 to 10 ppm of ethylene at 5
°C, while ethylene production, ACC (l-aminocyclopropane-l-carboxylic acid) accumulation
and EFE (ethylene forming enzyme) activity were not stimulated by those conditions.

Hence, it is concluded that autocatalytic ethylene production in kiwifruit is less induci-
ble with ethylene treatment than most physiological changes relating ripening.
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Fig. 1. Ethylene production by kiwifruit treated with
ethylene for various periods.

O : untreated fruit, X : 989 ppm ethylene for 15
hr,

@ : cthylene for 18 hr, & : ethylene for 24 hr.
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Fig. 2. Minimum treatment time of 989 ppm ethylene required for the induction
of ethylene evolution in three kiwifruit cultivars (A) and ‘Hayward’ at dif-
ferent harvest dates and after different storage periods (B).

Symbols for (A} O : ‘Hayward’, & : ‘Bruno’, @ : ‘Kouryoku'
Symbols for (B) X : harvested in Aug., A : harvested in Oct., O : harvested
in Nov., @ : harvested in Nov. and stored for 12 month at 5 °C
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Fig. 3. Changes in respiration rate (A), EFE activity
(B) and internal ethylene concentration (C) of
kiwifruit exposed to 0 ppm () and 989 ppm
ethylene for 15 (X) and 24 hr (@).
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Fig. 4. Effect of ethylene treatment periods on EFE

activity (O) internal ethylene concentration (@),
decrease in fruit firmness (&) and increase in
soluble solid ().
EFE activity and internal ethylene concentra-
tion were determined 5 days after exposed to
989 ppm ethylene. Decrease in flesh firmness
and increase in soluble solids were determined
20 days after treatment.
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Fig. 5. Ethylene production and ripening in kiwifruit treated with ethylene under

Table 1.

various conditions

A : flesh firmness, B: acid content, C: respiration rate, D : aromatic compounds,
E : ethylene production.
I : untreated, Il : 0.1 ppm of ethylene for 50 days at 5°C. I : 1 ppm, IV : 10
ppm, V : treated with 1000 ppm of ethylene for 24 hr, placed at 20 °C for 1
week. and transferred to 5 °C for 5 days, VI : untreated fruit which softened

during cold storage.

Effect of ethylene treatment at 5°C on ethylene production rate, EFE activity, ACC content

and internal ethylene concentration in kiwifruit.

Treatment Ethylenfe v EFE activity ACC content Internal ethylsne
production rate concentration
wl v kgt nrtt nmol + g™t - hrt nmol - g* ppm
Control <0.1 0.084+0.01 0.49+0.09 0.05
0.1ppm <0.1 0.12+0.05 0.55+0.11 0.05
1 ppm <0.1 0.26+0.13 0.59+0.19 0.06
10 ppm <0.1 0.64+0.39 0.79%0.15 0.08
1000ppm* 1.85 3.92%+0.73 T 2.10%0.29 1.26

629

* Treated with ethylene at 20C for 24 hr, kept at 20°C for 1 week. and then placed at 5C for 5

days.
¥ Measured at 5C.
¥ Measured 2 days after ethylene treatment.
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Fig. 6. Time course of ethylene production by an in-

dividual fruit after treatment with various con-
centration of ethylene for various periods at 5
°C and transfer to 20 °C.
A : treated with 10 ppm of ethylene for 14 days,
B : 10 ppm of ethylene for 7 days, C: 0.2 ppm
of ethylene for 27 days, D:0.2 ppm of ethylene
for 14 days. Eight fruit were used for each ex-
periment.
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