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Abstract: In order to investigate the residue of fumigants after fumigation which are commonly used in
plant quarantine treatment, residue trials were conducted by using 19 agricultural commodities including
fruits and vegetables after fumigation with hydrogen cyanide (HCN).

The residue levels of HCN were below MRLs.
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Table 1. Commodities used for each test and portion to be analyzed

Commodity

Scientific name

Portion to be analyzed

Fruits and Vegetables

Avocado Persea americana

Banana Musa acuminata

Bell Pepper Capsicum annuum var.
grossum

Blueberry Vaccinium corymbosum

Carrot Daucus carota var. sativa

Cherry tomato Lycopersicon esculentum var.
cerasiforme

Chile Pepper Capsicum annuum

Fig Ficus carica

Grapefruit Citrus paradisi

Kale Brassica oleracea var.
acephala

Kiwi fruit Actinidia chinensis

Lemon Citrus limon

Mango Mangifera indica

Non-bell Pepper, Sweet

Capsicum annuum var.
grossum

Onion Allium cepa

Orange Citrus sinensis
Pineapple Ananas comosus
Squash Cucurbita maxima xC.

Welsh onion

moschata

Allium fistulosum

Fruit after removal of stone
Fruit after removal of stems

Fruit after removal of stems

Berry after removal of stalks
Root after removal of tops and bottom of stem

Fruit after removal of stems

Whole fruit
Fruit after removal of stems
Peel and pulp (Analized peel and pulp separately )

Top after removal of stalks and obviously decomposed or
withered leaves

Peel and pulp (Analized peel and pulp separately )
Peel and pulp (Analized peel and pulp separately )
Whole fruit after removal of stone

Whole fruit after removal of stem end

Bulb after removal root and skin
Peel and pulp(Analized peel and pulp separately )
Fruit after removal of crown

Fruit after removal of stems

Leaves and stems
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Table 2. Hydrogen Cyanide residues in several fruits and vegetables
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Days after Maximum
Commodit Fumigation Origin of treatment Test result (mgfkg) Residue
Y condition commodity for 1 9 Mean? Limit
analysis ean (ppm)
Mexico (A) control <0.1 <0.1 <0.1
1 0.5 0.4 0.4
Avocado Mexico (B) control <0.1 <0.1 <0.1 5
1 0.4 0.4 0.4
control <0.1 <0.1 <0.1
Banana Ecuador Rep. 1 0.2 0.2 0.2 .
control <0.1 <0.1 <0.1
Guatemala Rep. 1 0.3 03 0.3
Fukushima Pref. control <0.1 <0.1 <0.1
Bell Pepper 1 0.4 0.3 0.4 5
Iwate Pref. control <0.1 <0.1 <0.1
1 0.3 0.3 0.3
Ibaraki Pref. control <0.1 <0.1 <0.1
Blueberry Yamaeata Pref conltrol <1001 <1001 <1001 5
g : 1 1.2 1.2 1.2
Hokkaido control <0.1 <0.1 <0.1
Carrot 1.8g/m?’, 1 0.9 0.9 0.9 5
0.5hr Aomori Pref control <0.1 <0.1 <0.1
15'Ooc’ ) 1 1.1 1.1 1.1
O.Ikg/l’ Yamagata Pref. conltrol <0031 <OO:‘31 <0031
Cherry tomato loading Chiba Prof control <0.1 <0.1 <0.1 5
) 1 0.2 0.2 0.2
Kyoto Pref control <0.1 <0.1 <0.1
Chile Pepper Ibaraki Pref conltrol <0061 <OO71 <OO61 5
araki tret. 1 0.5 05 05
— control <0.1 <0.1 <0.1
Fig Aichi Pref. 1 21 19 20 .
control <0.1 <0.1 <0.1
Wakayama Pref. 1 19 19 19
. control <1.0 <1.0 <1.0
Grape fruit United States 1 2.3 2.3 2.3 -
eel . control <1.0 <1.0 <1.0
(peel) South Africa Rep. 1 <10 <10 <10
. control <0.1 <0.1 <0.1
Grape fruit United States 1 0.2 0.2 0.2 B
(pulp) . control <0.1 <0.1 <0.1
South Africa Rep. 1 <01 <01 <01
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Table 2. Hydrogen Cyanide residues in several fruits and vegetables

Days after Maximum
Commodit Fumigation Origin of treatment Test result (mg/kg) Residue
Y condition commodity for 1 9 Mean" Limit
analysis can (ppm)

. control <1.0 <1.0 <1.0

Grape fruit United States 1 <1.0 <1.0 <1.0 50
whole fruit? . control <1.0 <1.0 <1.0
( ) South Africa Rep. 1 <1.0 <1.0 <1.0
Nagano Pref control <0.5 <0.5 <0.5

Kale g : 1 <0.5 <0.5 <0.5 .
Ibaraki Pref control <0.5 <0.5 <0.5
) 1 1.3 1.3 1.3
. control <0.1 <0.1 <0.1

Kiwi fruit Ehime Pref. 1 0.7 0.6 0.6 ~
(peel) control <0.1 <0.1 <0.1
Wakayama Pref. 1 0.6 0.6 06
. control <0.1 <0.1 <0.1

Kiwi fruit Ehime Pref. 1 <01 <01 <01 5
ul control <0.1 <0.1 <0.1
(pulp) Wakayama Pref. 1 <01 <01 <01
. control <0.1 <0.1 <0.1

Kiwi fruit Ehime Pref. 1 0.2 0.2 0.2 ~
(whole fruit?) control <0.1 <0.1 <0.1
Wakayama Pref. 1 0.2 0.2 0.9
. . control <0.1 <0.1 <0.1

Lemon Hiroshima Pref. 1 1.3 1.2 1.2 -~
(peel) . control <0.1 <0.1 <0.1
Ehime Pref. 1 0.9 0.9 0.9
. . control <0.1 <0.1 <0.1

Lemon Hiroshima Pref. 1 0.2 0.2 0.2 ~
(pulp) : control <0.1 <0.1 <0.1
Ehime Pref. 1 0.2 0.2 0.2
. . control <0.1 <0.1 <0.1

Lemon Hiroshima Pref. 1 0.6 0.6 06 5
(whole fruit?) . control <0.1 <0.1 <0.1
1 8g/ms3, Ehime Pref. 1 04 0.4 04
0.5hr, Philippines (A) control <0.1 <0.1 <0.1

Maneo 15.0C 1 0.4 0.4 0.4 5
g 2 Philippines (B) control <0.1 <0.1 <0.1
10~1§g/ ! pp 1 0.4 0.4 0.4
oading . control <0.5 <0.5 <0.5

Non-bell Chiba Pref. 1 1.2 1.1 1.2 5
Pepper, Sweet . control <0.5 <0.5 <0.5
Kochi Pref. 1 0.9 0.9 0.9
Hvoeo Pref. control <0.3 <0.3 <0.3

Onion yog : 1 <0.3 <0.3 <0.3 5
Hokkaid control <0.3 <0.3 <0.3
oxkaido 1 <0.3 <0.3 <0.3
. control <2.0 <2.0 <2.0

Orange United States (A) 1 <20 <20 <20 ~
eel . control <2.0 <2.0 <2.0
(peel) United States (B) ] 0 <2.0 <20
. control <0.5 <0.5 <0.5

Orange United States (A) 1 <05 <05 <05 -
(pulp) . control <0.5 <0.5 <0.5
United States (B) 1 <05 <05 <05
. control <2.0 <2.0 <2.0

Orange United States (A) 1 <2.0 <2.0 <2.0 50
whole fruit® . control <2.0 <2.0 <2.0
( ) United States (B) ) 0 <2.0 <20
e control <0.5 <0.5 <0.5

Pincanole Philippines (A) 1 <05 <05 <05 ;
PP Philippines (B) control <0.5 <05 <0.5
PP 1 <05 <05 <05
Kanacawa Pref control <0.5 <0.5 <0.5

Squash g : 1 <0.5 <0.5 <0.5 5
q Hokkaido control <0.5 <0.5 <0.5
1 <0.5 <0.5 <0.5
Iwate Pref control <0.3 <0.3 <0.3

Welsh onion ' 1 0.4 0.3 0.4 5
Yamagata Pref control <0.3 <0.3 <0.3
g : 1 <0.3 <0.3 <0.3

1) Values are rounded up in accordance with JIS Z8401-1999

2) Residue in whole fruit was calculated from the residues in the actual peel and pulp fractions and the actual peel and pulp

weight ratio.
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Table 3. Sample weight (pulp and peel portions analyzed separately)

. Days after | Sample weight (g)
Commodity 000511?1: 2 d(;tf treatment for P e
y analysis pulp peel
United Control 4329 1226
, States 1 4560 1156
Grapefruit
South Africa Control 4478 1022
Rep. 1 4229 950
Ehime Control 3970 1290
e Pref. 1 4200 | 1260
Kiwi fruit
Wakayama Control 3980 1030
Pref. 1 4310 1180
Hiroshima Control 3350 1960
Pref. 1 3570 2020
Lemon
Ehime Control 3520 1510
Pref. 1 3690 1680
United Control 4081 1404
States (A) 1 3778 1431
Orange
United Control 3934 1440
States (B) 1 4194 1512
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