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Sorption and Desorption of Methyl Bromide in Four Species of Fruit. Yukihiro Soma, Toshiyuki AKAGAWA,
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search Division, Yokohama Plant Protection Station). Res. Bull. Pl. Prot. Japan 31: 17-20 (1995).

Abstract : Methyl bromide (MB) desorbed from four species of Fruit fumigated with MB at a dose
of 48 g/m?®for 2 hours at 15°C with 0.1 t/m®loading were determined during the storage at 0°C, 5°C
or 15°C. Gas concentrations desorbed from the fruit one day after fumigation were 619 ppm (grapes),
539 ppm (satsuma mandarins), 439 ppm (apples) and 333 ppm (Japanese persimmons) at 0°C or 5°C
storage and were also 809 ppm (grapes), 721 ppm (apples), 580 ppm (satsuma mandarins) and 539 ppm
(Japanese persimmons) at 15°C, respectively. It took for 7 - 12 days at 0°C or 5°C storage fruit and for
3 - 7 days at 15°C storage fruit to decrease from the maximum gas concentration to 1 ppm or below.
A total amount of MB sorbed to the fruit were 70.6 mg/kg (grapes), 69.6 mg/kg (satsuma mandarins),
45.2 mg/kg (apples) and 55.2 mg/kg (Japanese persimmmons), respectively, while a total amount of
MB desorbed from the fruit were 17.1 - 18.9 mg/kg (grapes), 15.0 - 15.5 mg/kg (apples), 12.8 -13.0 mg/
kg (satsuma mandarins) and 9.5 - 10.8 mg/kg (Japanese persimmmons), respectively. This was calcu-
lated that the amounts of sorption of methyl bromide in gas phase minus (the amount of desorption
of MB in the storage after fumigation plus the amount of inorganic bromide residues). It is considered
that almost MB sorbed to the fruit would be desorbed during exhasuting the gas after fumigation.
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Table 1.  Methyl bromide gas concentration during fumigation of four species of fruit
fumigated with methyl bromide at a dose of 48 g/m? for 2 hours at 15°C with
0.1 t/m?loading.
Methyl bromide gas concentration ( mg/£)
Fruit
3 *
(Variety) Just after 10 30 60 120 min

fumigation
Citrus (Satsuma mandarin) 53.9 53.0 50.7 48.8 46.1
Apples (Fuji) 54.6 53.6 52.9 50.9 49.5
Grapes (Kyoho) 51.4 51.0 49.6 48.1 452
Persimmons (Fuyu) 53.5 53.6 52.0 50.4 47.3

*Estimated values based on applied dose (g) of methyl bromide/volume capacity of fumigation

chamber (md).
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Table 2. Progressive gas concentration of methyl bromide (ppm) desorped from 0.2 kg/ ¢
of four species of fruit in desiccators at storage of 0°C, 5°C or 15°C. Fruit were
fumigated with methyl bromide at a dose of 48g/m?® for 2 hours at 15°C with

0.1 t/m?® loading.
. Storage Storage period (day)
Fruit temperature
ari
Variety) C) 1 2 3 6 7 9 12
539 27 15 7 3 2 ND
itrus (Sat dari
Citrus (Satsuma mandarin) 15 =80 15 7 9 ND
0 439 118 59 10 5 1 ND
Appl ji
pples (Fu) 15 721 42 6 ND
0 619 118 52 23 3 ND
G h
rapes (yoho) 15 89 31 3 1 ND
0 333 46 28 6 1 ND
Persi
ersimmons (Fuyu) 15 537 9 ND

ND : Detection limit is 1 ppm or below.

Table 3. Total amounts of methyl bromide sorbed to four species of fruit during fumigation and
those desorbed from four species of fruit after fumigation. Fruit were fumigated with
methyl bromide at a dose of 48 g/m? for 2 hours at 15°C with 0.1 t/m? loading.

Amounts of Storage Amounts of MB  Amounts of
Fruit MB sorbed to  temperature desorbed from  residuesin A-(B+C)
(Variety) fruit V) fruit (B) ©
mg/kg C mg/kg mg/kg mg/kg
Citrus . 69.6 5 12.8 144 42.4
(Satsuma mandarin) 15 13.0 42.2
0 15.0 24.8
Appl ji 452 54
pples(Fuji) 15 155 24.3
0 18.9 375
h 0.6 14.2
Grapes(Kyoho) 7 15 17.1 39.3
0 9.5 373
i 55.2 84
Persimmons (Fuyu) 15 108 36.0

(A) Calculation based on gas concentration 2 hours after fumigation.

(B) Calculation based on gas concentration desorbed from fruit during storages.

(C) Converted values of methyl bromide based on analysis data of inorganic bromide for fruit
stored for 1 to 3 days at 10°C ( Soma et al., 1993 unpublished data).
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