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Quality Tolerance of Fresh Fruits and Vegetables to Methyl lodide and Phosphine Fumigation.
Yukihiro Soma, Noboru Ogawa, Nobuaki Tanigawa and Fusao Kawakami! (Research Division,
Yokohama Plant Protection Station, 1-16-10 Shin-yamashita, Naka-ku, Yokohama 231-0801, Japan.
D Research Laboratory, Japan Fumigation Technology Association). Res. Bull. Pl Prot. Japan 43: 1-7
(2007).

Abstract: To confirm the quality tolerance of fresh fruits and vegetables to methyl iodide and phos-
phine fumigation, 18 commodities were fumigated with methyl iodide at 15°C with 0.1 t/m?® of loading
at 30 g/m?® for 2 hours and at 48.5 g/m? for 3 hours and with phosphine at 0.5 g/m?® and 2 g/m?® for 24
hours, respectively. In methyl iodide fumigation, no chemical injury was observed on peach, cherry,
strawberry, pumpkin or tomato, while clear symptoms of chemical injuries were observed on apple, per-
simmon, grape, pear, banana, melon, asparagus, lettuce, celery, okra and young soybean. In phosphine
fumigation, no injury was observed on any of the 18 commodities except for strawberry and peach
with symptoms of discoloration, persimmon with acceleration of maturity and banana with delay of ma-

turity. Phosphine may be an acceptable fumigant for fresh fruits and vegetables.
Key words: fumigation, methyl iodide, phosphine, fresh fruit and vegetable, chemical injury
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Table 1. Species, variety, production area, weight of test commodities.
Average Edible portion (g/100 g)V
Commodities Variety Production we_ig.ht ber Others
area m1r1111rrlriltum Moisture Protein  Lipid
Apple Fuji Nagano 327 g 84.9 0.2 0.1 Eﬁg;;zzgizho 4
Persimmon Fuyu Ehime 277 g 83.1 0.4 0.2
Grape Kyoho Yamanashi 488 g 83.5 0.4 0.1
Japanese pear Kosui Ibaraki 315 ¢ 88.0 0.3 0.1
Peach Hakuho Fukushima 250 g 88.7 0.6 0.1
Fruits
Cherry Satonishiki Yamagata 6.6¢g 83.1 1.0 0.2
Orange Navel USA 210 g 86.8 0.9 0.1
Pineapple fan;‘;z?e Philippines ~ 16kg 855 06 0l
Banana Cavendish  Philippines 3.0kg 75.4 1.1 0.2 Immature banana
Strawberry Tochiotome Tochigi T4¢g 90.0 0.9 0.1
Melon Amus Chiba 1.1 kg 87.9 1.0 0.1
Pumpkin Bocchan Kanagawa 450 g 86.7 1.6 0.1
Tomato Momotaro  Chiba 196 g 94.0 0.7 0.1
Okra — Thailand 9¢g 90.2 2.1 0.2
Vegetables  Agparagus — Akita 25¢g 92.6 2.6 0.2
Lettuce — Shizuoka 197 g 95.9 0.7 0.1
Celery — Shizuoka 1.4 kg 94.7 1.0 0.1
Young soybean — Shizuoka 48¢g 717 117 g  Creenhouse

cultivation

D Standard tables of food composition in Japan (2005).
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Fig. 1

Progressive gas concentrations for fresh fruits and vegetables fumigated at 48.5 g/m?® of methyl iodide and

methyl bromide for 3 hours at 15°C with 0.1 t/m?® loading.
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Fig. 2 Progressive gas concentrations for fresh fruits and vegetables fumigated at 2 g/m® of phosphine for 24 hours

at 15°C with 0.1 t/m® loading.
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Table 2. Residual gas concentrations and residual gas ratios in methyl iodide and methyl bromide fumigation?.

Methyl iodide Methyl bromide

30 g/m®-2 hrs

48.5 g/m®-3 hrs 48.5 g/m®-3 hrs

Residual gas

Residual gas Residual gas

Commodities 2 hours e 3 hours e 3 hours e
ratio ratio ratio
mg/l % mg/l % mg/l %
Apple 28.8 96.0 44.3 91.3 56.3 116.1
Persimmon 28.1 93.7 41.8 86.2 50.4 103.9
Grape 28.3 94.3 43.4 89.5 43.4 89.5
Japanese pear 29.2 97.3 47.7 98.4 47.0 96.9
Peach 224 74.7 36.1 74.4 38.5 79.4
Cherry — — 35.5 73.2 37.7 77.7
Orange 30.4 101.3 50.5 104.1 52.9 109.1
Pineapple 31.5 105.0 49.8 102.7 52.6 108.5
Banana 21.8 72.7 36.9 76.1 42.2 87.0
Strawberry 19.8 66.0 30.5 62.9 36.3 74.8
Melon 30.3 101.0 50.4 103.9 49.4 101.9
Pumpkin 23.9 79.7 41.5 85.6 41.7 86.0
Tomato 28.7 95.7 45.9 94.6 44.8 924
Okra 14.9 49.7 24.3 50.1 30.6 63.1
Asparagus 16.8 56.0 25.3 52.2 33.5 69.1
Lettuce 22.0 73.3 33.9 69.9 37.7 77.7
Celery 19.8 66.0 32.0 66.0 354 73.0
Young soybean 18.1 60.3 27.1 55.9 31.5 64.9
U Fumigation was conducted at 15°C with 0.1 t/m? loading.
2 100X gas concentration at the end of fumigation (mg//)/applied dose (g/m?).
Table 3. Residual gas concentrations and residual gas ratios by doses in phosphine fumigation.
0.5 g/m?® 2.0 g/m?
Commodities 24 hours Residual gas ratio? 24 hours Residual gas ratio?
mg/! % mg/! %
Apple 0.46 92.0 2.03 101.5
Persimmon 0.47 94.0 1.84 92.0
Grape 0.47 94.0 2.11 105.5
Japanese pear 0.53 106.0 2.22 111.0
Peach 0.41 82.0 1.97 98.5
Cherry 0.42 84.0 1.96 98.0
Orange 0.49 98.0 2.13 106.5
Pineapple 0.53 106.0 2.24 112.0
Banana 0.48 96.0 2.14 107.0
Strawberry 0.46 92.0 1.89 94.5
Melon 0.50 100.0 2.22 111.0
Pumpkin 0.28 56.0 1.77 88.5
Tomato 0.50 100.0 2.13 106.5
Okra 0.42 84.0 2.04 102.0
Asparagus 0.19 38.0 1.46 73.0
Lettuce 0.40 80.0 2.08 104.0
Celery 0.33 66.0 1.76 88.0
Young soybean 0.31 62.0 1.63 81.5

D Fumigation was conducted at 15°C for 24 hours with

0.1 t/m® loading.

2100 X gas concentration at the end of fumigation (mg/l)/applied dose (g/m?) .

000, 0oooooOooOooooDoOoooO, DoOoOo
goddddoooooooooo, ooooooooo
goooooobobooobb., oboboooobooooo
00000 (Gibich and Pedersen, 1963) 00O, OO
goddddooooo., boooooooooooood
oo00oo0DbOo0. 000bOo0booboooboDo

Oo

oooooooo (0bg/m*O0 20g/m?) OO0
gooooooooooooboobo.ooboboobobobooo
000 (0000000000 60%00) 00000
0000000, 05g/m*0000000D00O0O 38%
000000, 0000000, 000 8% 00 (O



20070 30

oo0: oooooooOoooooooOoOoobooOoOoOobooO0O0n 5

000000o00) 000000000000, 000
gobooooooooooooboobooboobboboo
ooo. ooooooooooooboooboobooobooo
ooooo (oo, 2005, DO00OODOO0OOOOOO
goooooooooooboooboboooobbooboo
Oo

2. 0ooOOOOOOOOOOOOOOOOOOOO
goo
oobooobooooboobO0oOoobOoOon Table

4, 00000000000O0OD0O0O0ODOO0O Table 5

oooooooooboo, boooboboooboboboboboo

gboboboobobobobobob,
goobobobobobo.oooobo.s bob.
gobooooobobooobooobobooooboood,.

goboboboooobobob., boboboos o

o000 14000 1~2000000000000O

gbooobobooboobobooobd., bOobobOo

(485¢g/m*-3000) 000D ODODODOOOO

O00000o000oo0Oo. 000 aQoooo20) 0

oooooooobooooopbb, bObobbobooo
0000 Fig.3 485¢g/m*-3000) DODOODO
obobooooo0ooooo0, ooo0ooooooooo
O0.30g/m*-20000, 485¢g/m®*-30000
gooooooooood,.

oob: 900 1~400000000000DO0C0C0
o000 (0.b~35cm) 00,

oo:900b6~00000DO0O0O0OOOOO. O
oooooooo,

0O00: 000 10~60% 0000000000,

Oo0:9007~90000000000O00ODOO
~O00000000D,

gobD: 0obooobboogono,

0dod: doooooooooooogda, ogdd
ooooCooooboobooo,

ooo: 0oooo., ooooooooo., ooood
gooooooooon,

oobooo: ooobobooooboooobooo.s o
ooobooDboooo.

gob: 0uoboboooo~000b00o0de.

Table 4. Chemical injuries of fresh fruits and vegetables fumigated with methyl iodide and methyl bromide?.

Methyl iodide

Methyl bromide

Commodities 30 g/m®:2 hrs

48.5 g/m*-3 hrs

48.5 g/m®-3 hrs

Skin Pulp Taste

Skin

Pulp Taste Skin Pulp Taste

O
O

Apple

®)

O
O
O

Persimmon

Grape

Japanese pear

Peach

Cherry

Orange

Pineapple

Banana?

Strawberry

Melon

Pumpkin

Tomato

OKkra

Asparagus

Lettuce

i iiOiOI>|OI»iOIbIOI0I0I01I>
@ ® O 0000000000k
010000000 I0I0I0IIOI»IOIO

Celery

2N 2l SECRECRE RO RECRCEEORECRNORNONNr

(]
O
O

Young soybean

O @@ 000000 >I0OI0I0 e
O10r0I0I0I0I0I0|I0IPICIOI0I0I»PIOI0O
e i@ > OO O O OIOI0I0>
0O @@ O0I00I0I0j0IoI0IoIolo!k
O10r0I0I0I0I0I0|I0I0ICIOI0IOI»IOIO

U Chemical injury was evaluated after storing for 3-5 days at 15°C.
Degree of chemical injury: O: no injury /A\: slight injury A: heavy injury on apart @: heavy harm
2 Fumigation was conducted before ripening treatment of fruit.

3 Acceleration of softness.

4 The ratio of falling-off the bunch is higher than those of untreated fruit.
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Table 5. Chemical injuries of fresh fruits and vegetables fumigated with phosphinel.

Phosphine

Methyl bromide

Commodities 0.5 g/m®-24 hrs

2.0 g/m®-24 hrs 48.5 g/m®-3 hrs

Skin Pulp Taste

Skin

Pulp Taste Skin Pulp Taste

O

@)

O

Apple

O

@)

O
O

A

O

%

Persimmon

AY

%

Grape

AY

Japanese pear

Peach

Cherry

Orange

Pineapple

01010 I>1010

Banana?

)

%

Strawberry

Melon

Pumpkin

Tomato

Okra

Asparagus

Lettuce

O10i01010010|IB>IOIT0I0I0I0I01010
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Or0r010I0I0I0| @000 I0OI0I0

Celery

01001010010 IOIT0I0I0I0I01010

O
O
O

Young soybean

O

Or0r0I0I0I0I0I0| @0I0I0I0IPIOIO0IO
> @ > OO O OIOIOIO0I00I>
O @@ O0I00I0Ioj0IoIoIoIoIo!Nk

Or0r0I0I0I0I0I0I0I0IOIOICIOI»IOIO

OrorororoIoIoro|o

1)

Chemical injury was evaluated after storing for 3-5 days at 15°C.

Degree of chemical injury: O: no injury /\:slight injury A: heavy injury in a part @: heavy injury

w ™

) Acceleration of softness.

=

5 Delay of maturity.
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) Fumigation was conducted before ripening treatment of fruit.

) The ratio of falling-off the bunch is higher than those of untreated fruit.
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Fig. 3. Chemical injuries of fresh fruits and vegetables by methyl iodide fumigation (Left: Control, Right:

Fumigation).
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