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Total Bromide Residues in Fruits Fumigated with Methyl Bromide. Ikuko MATSUOKA, Shigeki
YABUTA, and Toshiyuki AKAGAWA (Chemical & Physical Control Laboratory, Research Division,
Yokohama Plant Protection Station). Res. Bull. P Prot. Japan 32: 89 - 94 (1996).

Abstract : Fresh fruits of 13 varieties 14 items were fumigated with methyl bromide (MB) for 2 ~ 3
hours at 48.5g/m? at 15 °C with loading of 0.1t/m? to study inorganic bromide (InBr) residue level
and to clear relationship between theoritical absorbed value (AV), residual rate for applied dose(RR)
and protein content in fruit (PC) and residual levels. Following fumigation, the air-fumigant mixture
was exhausted for 24 hours. The InBr residue was determined with the method (water extraction-
ashing-HPLC method) prescribed in Food Sanitation Law.

The residue levels were avocado(67.5ppm), papaya(19.2ppm), kiwi fruit(17.2ppm), pomegranate
(16.3ppm), apple (2.8ppm), grapes(3.2ppm) and pineapple (4.4ppm) respectively.
As for the relationship between AV, RR and PC and residual levels, fruit with higher absorption
property (lower AV and higher RR); grapefruit(AV:6.5ppm, RR : 65.9%), navel orange (AV:27.4ppm,
RR : 30.3%) and kiwi fruit(AV:44.7ppm, RR : 32.3%), fruit with lower absorption property (higher AV
and lower RR); mango(AV:91.6ppm, RR : 3.9%), pomegranate (AV:93.1ppm, RR : 8.0%) and persim-
mon(AV:71.8ppm, RR : 7.8%) respectively. Higher level of InBr was observed fruit containing high-
er protein content. An adequate correlation was estimated from protein content and residual levels.

Key words : methyl bromide, residue, inorganic bromide, fruit fumigation
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Table 1.

fruit fumigated with methyl bromide at 48.5 g/m? at 15 °C with loading of 0.1 t/m?.

Inorganic bromide sorption, inorganic residue and residual rate for applied dose (residue/sorption X100) in each

Residual mean InBr concn. (ppm) . .

(PI;‘n(Jiit(Variety) ) Specific Exposure gas (CT Vlz]\l/ugzs solfp%;n ——— Ref;?:al Part of analysis Mrg{g}ll;m

oduction area) avity" concn. mg- unfum m increase o

gravty L g 6) F @m  huit  fut inB B limits

Satsuma mandarin
(Wase) 0.91 2 43.5 85 78.1 1.3 129 116 14.9 remove epicarp 30
(Shizuoka pref.)
Satsuma mandarin
(Futsu) 0.91 2 46.1 85 63.2 ND. 6.1 6.1 9.7 remove epicarp 30
(Shizuoka pref.)
Apple (Fuji) remove calyx,core and
&)frr?ag;t]; pref) 0.91 2 50.1 95 32.7 <1.0 2.8 2.8 8.6 foundation of stalk 20
{orsimmon (Fuyw) .98 2 445 91 7.8 ND. 56 56 7.8 removecalyxandsced 20
fg‘sng)gmate 1.00 3 416 123 93.1 88" 163 75 8.0 eatable part 60
e 0.98 3 50.9 147 237 ND. 44 44 186 removeepipetalous 20
%gggﬁ““ 0.89 2 53.8 98 65 14 57 43 659 wholefruit 30
e 0.99 3 319 89 1668 35 675 640 384 removeseed 75
M
Mango - e9) 1.02 3 47 131 9.6 17 53 36 3.9 removeseed 20
gy 104 3 478 125 449 27 172 145 323 removepericap 30
?6%%5 1.00 3 51.5 129 18.1 N.D. 3.2 3.2 17.6 remove pedicel 20
E’S[S’%a 0.95 3 41.7 134 94.4 1.1 192 181 19.2 whole fruit 20
I(\llizji\slgl)orange 0.91 2 50.8 97 274 7.2» 155 8.3 30.3 whole fruit 30
%?ggf 0.98 2 50.3 98 28.1 18 74 56 20.0 whole fruit 30

1)Specific gravity was measured by water substitution method (g/m#).
2)CT value was calculated based on gas cocentration after 10 minutes.

3)Maximum residue limits based on “Food Sanitation Law”.

4)Pomegranate fumigated on export country.

5)Nevel orange fumigated with quarantine treatment schedule.
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Inorganic bromide sorption and residue (ppm)

Methyl bromide gas concentration (mg/ ¢ )
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Methyl bromide gas concentrations during fumigation for imported fruits fumi-
gated at a dose of 48.5 g/m?® for 120 or 180 minutes at 15 °C with loading of 0.1
t/md,

O InBr sorption @ InBr residue 100

—e— Residual rate for applied dose

Residual rate for applied dose (%)

Mango
Grapefruit
Pineapple
Persimmon *
Lemon
Mandarin (Futsu)
Pomegranate
Navel orange
Mandarin (Wase)
Kiwi fruit
Papaya

Avocado

Inorganic bromide sorption, residue and residual rate for applied dose in each

fruit fumigated with methyl brimode at plant quarantine treatment schedules.

* Disinfestation standard for export(at 48.5 m?* of methyl bro-mide for 2 hours at
15 °C with loading of 0.1 t/m?).
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Fig.3. Relationship between inorganic bromide residue and protein content in each

fruit.

* Protein content based on “standard tables of food composition in Japan”

(1983).
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