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Table 1. Bromine Residues in Cereals

Positive Samples

No.of  No.of

Commodity Sample  positive Country  No. of Sample No. of positive Residue (ppm) I:/}[)];Ir:)
Amaranthus 1 0
Buckwheat{ GENSOBA] 3 0
Foxtail millet [AWA] 1 1 China 1 1 1 50
Malt [BAKUGA] 17 15 Canada 5 4 2,3,3,6 50
France 1 1 4
Germany 4 4 2,2,4,8
United Kingdom 5 5 1,2,2,5,6
USA 1 1 4
Millet [KIBI] 2 0
Quinoa 1 0
Rice 9 1 Thailand 2 1 11 50
Wild rice 2 0
Flour [KOMUGIKO] 14 12 Canada 4 4 2,2,2,3 50
France 2 1 1
USA 4 4 1,2,4,4
Brend 3 3 o 32 3%
Rye wholemeal [RAIMUGIKO] 2 1 Germany 1 1 1 50
Total 52 30

* The MRLs for pesticides in foods in Japan
1) Canada, USA 2) Australia, Canada, USA 3) Canada, USA
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Table 2. Bromine Residues in Fruits
Positive Samples
Commodity No. of NO.' .Of - - . MRLs"
Sample  positive Country No. of Sample No. of positive Residue (ppm) (oom)
Citrus fruit Grapeftuit 74 11 South Africa 29 6 1,1,1,2,2,2 30
USA 44 5 1,1,1,2,5
Lemon 48 6 Chile 10 4 6,6,6,7 30
USA 29 2 1,1
Lime 16 2 Mexico 16 2 5,7 30
Mandarin orange 2 0
Orange 58 11 Australia 12 4 1,1,2,2 30
Chile 4 2 6, 11
South Africa 7 2 2,2
USA 34 3 1,13
Sweetie 13 3 Israel 11 3 1,2,2 30
Stone fruit Cherry 20 19 USA 20 19 4,5,6,6,6,7,7, 20
7,8,9,9,9, 10, 10,
10,11, 11, 11,12
Berry Blackberry 2 0
Blueberryl) 36 2 Argentina 5 1 2 20
Australia 6 1 1
Raspberry" 12 7 USA 7 7 1,1,1,5,10,11,17 20
Strawberry" 17 6 USA 11 6 1,11,12,15, 16, 18 30
Sub-tropical fruit Avocado 49 0
Banana 76 21 Ecuador 7 2 1,1 20
Philippines 61 17 LLLLLLLI,
,1,1,1,1,1,2,2,2
Peru 5 2 2,2
Kiwi fruit 37 5 New Zealand 36 5 1,1,2,2,6 30
Mango" 81 1 Thailand 19 1 1 20
Papaya 31 6 Philippines 16 4 1,1,1,2 20
USA 15 2 1,2
Pineapple 51 5 Philippines 51 5 1,1,2,2,2 20
Other fruit Cherimoya 2 0
Grape 24 0
Kiwano 1 0
Litchi” 9 0
Melon 31 7 Mexico 16 3 1,1 230
USA 14 4 1,1,2,2
Pomegranate [ZAKURO] 14 0
Total 704 112
* The MRLs for pesticides in foods in Japan
1) Include the cut or frozen commodity.
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Table 3. Bromine Residues in Fruit products
Positive Samples
Commodity No.of - No.of - - _ MRLs*
Sample  positive Country No. of Sample No. of positive Residue (ppm) (ppm)
Dried fruit Apple 4 1 USA 1 1 3 30
Apricot 15 3 Switzerland 1 1 5 30
Turkey 5 2 1,2
Banana 1 0
Blueberry 7 0
Coconut 1 1 Philippines 1 1 2 30
Cranberry 8 0
Date 2 2 Switzerland 1 1 1 100
Turkey 1 1 1
Fig 25 22 Germany 5 5 1,1,2,5,8 250
Iran 3 3 9,14,18
Switzerland 2 1 1,1
Turkey 10 9 1,2,3,3,4,
5,9,9,44
USA 5 4 6,8,8,16
Grape 22 4 Australia 3 1 1 100
Germany 1 1 1
USA 13 2 2,3
Hawthorn 1 0
Jujube 1 0
Kiwi fruit 2 0
Mango 16 0
Melon 1 0
Orange 1 0
Papaya 1 0
Peach 3 1 China 3 1 1 50
Persimmon 2 0
Pineapple 3 0
Prune 23 0
Strawberry 2 0
Chip Banana 2 1 Philippines 2 1 1 -
Canned food Apricot 1 0
Kumquat 1 0
Litchi 1 0
Mandarin orange 1 0
Mango 3 0
Mangosteen 1 0
Olive 1 1 Spain 1 1 4 -
Papaya 1 0
Peach 6 0
Pineapple 3 0
Rambutan 1 0
Jam Apple 1 0
Apricot 1 0
Marmalade Orange 2 0
Juice Apple 2 0
Grapeftuit 3 0
Orange 3 0
Other Mango 2 0
Total 177 36

* The MRLs for pesticides in foods in Japan
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Table 4. Bromine Residues in Bean, Nut and Other

241

Positive Samples

. No.of  No. of
Commodity Sample positive Country No. of No. of Residue (ppm) MRLs*
Sample positive (ppm)

Bean Black eye bean[ KUROMEMAME] 1 0

Coffee bean 5

Garbanzo [HITYOKOMAME] Italy 4 2 1,2 200

Mexico 1 1 4
USA 3 1 1

Green gram [RYOKUTOU] 2 0

Green pea 2 1 Italy 1 1 1 50

Kidney bean [INGEN] 7 2 Italy 3 2 1,1 200

Lentil pea [HIRAMAME] 2 1 USA 1 1 1 200

Soybean 1 1 China 1 1 3 200
Nut Almond 7 0

Cashew nut 2 0

Chestnut[KURI] 2 0

Hazelnut 1 1 Turkey 1 1 3 200

Peanut 1 0

Pumpkin seed 1 0

Walnut [KURUMI] 2 2 USA 2 2 14,114 200
Other Hop 5 5 Czech Repubulic 1 1 8 400

Germany 4 4 5,6,7,8
Total 50 17

* The MRLs for pesticides in foods in Japan
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Table 5. Bromine Residues by Countries

countries

No. of Samples

No. of positive

Argentina
Australia
Bolivia

Brazil

Canada

Chile

China, Peoples Rep.
Colombia

Czech Repubulic
Dominican Rep.
Ecuador

France

Germany

Greece
Guatemala
Honduras

India

Iran

Israel

Italy

Korea, Rep. of
Mexico
Netherlands
New Zealand
Pakistan

Peru

Philippines
Puerto Rico
South Africa
Spain

Swaziland
Switzerland
Taiwan
Tanzania
Thailand

Turkey

United Kingdom
USA

Viet-Nam, Rep. of

5
29
1
13
17
45
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Survey of Bromine Residues in Imported Products (April 2005-March 2012)

Naoko SAKAI?, Tsuneo HASHIMOTO?, Keiko USHIYAMA?, Yumiko YAMAKI*
Yukinari TATEISHI?, Itoko BABA?, and Ichiro TAKANO?®

Bromine residues were investigated in 983 samples from 89 imported crop species in the Tokyo market for 6 years from April
2005 to March 2011. Bromine residue was detected in 195 samples from 36 species. In cereals and cereal products, it was detected
in the range of 1-11 ppm in 30 samples from 52 species. In fruits, it was detected in the range of 1-18 ppm in 112 samples from
704 species. In fruits products, it was detected in the range of 1-44 ppm in 36 samples from 177 species. In beans, it was detected
in the range of 1-4 ppm in 9 samples from 29 species. In nuts, it was detected in the range of 1-114 ppm in 3 samples from 16
species. In hops, it was detected in the range of 5-8 ppm in all 5 samples. The maximum residue limit (MRL) of walnut which was
114 ppm and the highest value in the investigation is 200 ppm. The level of bromine redidues on the sampled crops were lower

than the MRL and the uniform limit in Japan.

Keywords: imported agricultural products, bromine residue, methyl bromide, fumigant, GC-ECD

a

Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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