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Some Factors Causing Chemical Injury of Apples Fumigated with Methyl Bromide and Injury
Protection by Gas-Absorbents. Fusao Kawakami and Yukihiro Soma (Research Division,
Yokohama Plant Protection Station, 1-16-10, Shinyamashita, Naka-Ku, Yokohama 231, Japan)
Res. Bull. Pl, Prot. Japan 27 : 41-46 (1991)

Abstract: Fuji apples stored at —1~0C for approximately four months were fumigated with
methyl bromide (MB) at a dose of 48 g/m?® for 2 hrs at 10°C with 50% (v/v) loading. Fruit were
then packed in commercial styrofoam box (0.047 m*®) with 40 g per carton of gas-absorbents of
active carbon coated with amine compounds (AC), soda lime (SL) and AC+SL, for MB, CO, and
MB+CO,, respectively and stored for 14 days at 0°C followed by 7 days storage at 15°C. The
results showed that no chemical injury was observed on the skin and pulp of fruit packed with
absorbents of AC or AC+SL, and the injury of fruit with SL was drastically reduced the number
of fruit and the percentage of the skin and pulp areas affected, while brownish blotchy spots on
the skin and pulp with severe discoloration were observed in fruit packed without gas-absorbents.
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Table1l. Methyl bromide concentrations and temperatures during fumigation in 0.52 m®
chamber at a dose of 48 g/m?® for 2 hours at 10°C with 50% loading.
MB gas conc. (mg/1) Temperature (C)
Fruit*
10 30 120 min. Air space Fruit pulp
Bagged Fuji 57.1 55.1 49.1 9.8-11.5 9.8-10.1
Unbagged Fuji 57.4 55.3 50.1 9.8-11.6 10.0-10.2

* “Bagged Fuji” are cultivated with paper bags until ca. 3 weeks before harvest.
“Unbagged Fuji” are cultivated without bags.
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Fig. 1. Changes of temperatures of fruit pulp
and air space in commercial styrofoam
box during storage for 7 days at 0°C after

fumigation.
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Fig. 2. Changes of methyl bromide concentra-
tions in commercial styrofoam box with
or without gas-absorbent during storage
for 14 days at 0°C after fumigation.
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Fig. 3. Changes of ethylene concentrations in
commercial styrofoam box with or with-
out gas-absorbent during for 14 days at
0°C after fumigation.
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Fig. 4. Changes of carbon dioxide concentra-
tions in commercial styrofoam box with
or without gas-absorbent during storage
for 14 days at 0°C after fumigation.
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Table 2. O, concentrations in commercial styrofoam box after storage for 14 days at 0°C.

Fruit Treatment Gas-absorbent? O, conc. (%)
MB — 13.6
MB Soda lime 11.3
Bagged Fuji MB Act?ve carbon ' 12.6
MB Active carbon+Soda lime 10.5
MB 24hr aeration® 111
Control — 12.7

1) Each gas-absorbent was used 40 g/carton.
2) Fumigated fruit were aerated for 24 hours at 10°C before packing in styrofoam box.
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Table 3. Chemical injuries of Fuji apples packed in commercial styrofoam box with or without gas-
absorbent after storage for 14 days at 0°C followed by 7 days storage at 15°C.
Fruit injury?®
Fruit Treatment" Gas absorbents?
Skin Pulp
MB — 14/16 9/16
MB Soda lime 0/16 1/16
Bagged Fuji MB Active carbon 0/16 0/16
MB Soda lime+ Active carbon 0/16 0/16
MB 24hr aeration® 0/16 2/16
Control 0/16 0/16
MB — 0/16 7/16
MB Soda lime 0/16 3/16
Unbagged Fuji MB Active carbon 0/16 0/16
MB Soda lime + Active carbon 0/16 0/16
Control — 0/16 0/16

1) Fumigation condition: MB 48 g/m?®, 2 hr, 10°C, load factor of 50% (v/v).
2) A 40 g of each gas-absorbent per carton was used.
3) Fumigated fruit were aerated for 24 hours at 10°C before packing in styrofoam box.

4) Number of fruit injured/Number of fruit tested.
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External injury of Bagged Fuji

Internal injury of Unbagged Fuji
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Fig.5. Methyl bromide injuries on the skin and pulp of
Bagged and Unbagged Fuji apples by methyl
bromide fumigation. Fruit were fumigated
with methyl bromide at a dose of 48 g/m?® for 2
hrs at 10°C with 509 loading and then stored in
commercial styrofoam box without gas-absor-
bents for 14 days at 0°C followed by 7 days
storage at 15°C.
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