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Studies on Tolerance of Fresh Vegetables to Methyl Iodide, Sulfuryl Fluoride and Phosphine Fumigation. Hiromitsu
NAITO, Mieko AOKI and Kunihiko YAMADA (Research Division of Yokohama Plant Protection Station, 1-16-10
Shin-Yamashita, Naka-ku, Yokohama, 231-0801, Japan). Res. Bull. PlL. Prot. Japan 47: 49-55 (2011).

Abstract: To confirm the quality tolerance of fresh vegetables to methyl iodide, sulfuryl fluoride and phosphine fu-
migation, seven vegetables were fumigated with methyl iodide at 15°C with 0.1 (0.05)kg/1 of loading at 485mg/1 for
3 hours, with sulfuryl fluoride at 15°C with 0.1 (0.05)kg/1 of loading at 50mg/1 for 24 hours and with phosphine at
15°C with 0.1 (0.05)kg/1 of loading at 2mg/1 for 24 hours, respectively. In methyl iodide fumigation, no chemical in-
jury was observed on cauliflower, spinach and brussels sprouts, while clear symptoms of chemical injuries were ob-
served on parsley, string beans and podded peas. In sulfuryl fluoride fumigation, clear symptoms of chemical injuries
were observed on all vegetables after seven days of fumigation. In phosphine fumigation, no chemical injury was
observed on broccoli, string beans, podded peas and brussels sprouts, and slight injury was observed on cauliflower

and parsley. Phosphine has great potential for an alternative to methyl bromide for fresh vegetables.
Key words: fumigation, vegetable, injury, methyl iodide, sulfuryl fluoride, phosphine
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Fig. 1.

Progressive gas concentration for fresh vegetables fumigated at 485mg/l of methyl iodide and methyl bromide for 3

hours at 15°C with 0.1kg/l and 0.05kg/l (parsley only) loading.
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Fig. 2. Progressive gas concentration for fresh vegetables fumigated at 50 mg/I1 of sulfuryl fluoride and 2mg/1 of phosphine for
24 hours at 15°C with 0.1kg/1 and 0.05kg/1 (parsely only) loading.
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Table 1. Residual gas ratios, gas sorption ratios, and CT values in methyl iodide, methyl bromide, sulfuryl fluoride and

phosphine fumigation at 15°C.

MB 485mg/1+3 hrs

MI 485mg/1-3 hrs

SF 50mg/1-24 hrs PH 2mg/1-24 hrs

Commodities Residual gas Gas sorption Residual gas Gas sorption Residual gas Gas sorption Residual gas Gas sorption

ratio” ratio? ratio” ratio” ratio” ratio” ratio” ratio”

% mg/kg/h % mg/kg/h % mg/kg/h % mg/kg/h

Cauliflower 68.0 517 452 887 50.8 103 75.0 0.21
Parsley 823 573 575 1373 600 167 450 093
Broceol 666 50 135 o3 us 157 600 035
CSpinach® 654 560 w2 83 - - - - -
Swingbeans? 607 - 00 507 Y - - - -
Podded peas 693 07 68 860 240 158 1000 000
Brussclssprowts 652 63 nz 950 us 178 580 035
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fumigation in sulfuryl fluoride and phosphine fumigation.
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Table 2. Chemical injuries of fresh vegetables fumigated with methyl iodide and methyl bromide at 15°C".

MB 485mg/1- 3 hrs

MI 485 mg/1- 3 hrs

Commodities 1 day 3 days 7 days 1 day 3 days 7 days
Skin Skin Pulp Taste?  Skin Pulp Skin Skin Pulp Taste?  Skin Pulp
Cauliflower O O O O A O O O O O O O
Parsley o A - o A - o  a - A A -
Broccoli o o o o o o o o o o0 & o
Spinach o o - o o - o o - o o -
String beans A Ao A O Ao A Ao Ao A A& e a
Podded peas o o o o o o 0o & & 0O a4 a
Bruselssprots O 2O O O O O O O O O O O

VU Chemical injury was evaluated after storing for 1, 3 and 7 days at 10°C.
‘ Degree of chemical injury: O: no injury A : slight injury 4A: medium injury @: heavy injury
YSensory test was conducted by boiling for 1-2 minutes after storing 3 days at 10°C.

O: not significantly different A significantly different

Table 3. Chemical injuries of fresh vegetables fumigated with sulfuryl fluoride and phosphine at 15°C.

SF 50mg/1- 24 hrs

PH 2mg/1- 24 hrs

Commodity 1 day 3 days 7 days 1 day 3 days 7 days
Skin Skin Pulp  Taste?  Skin Pulp Skin Skin Pulp  Taste?  Skin Pulp
Cauliflower O VAN O O A O O O O A A O
Parsley ©c 4 - O a4 - O O - 0o & -
Broccoli © &4 O 44 a4 O O O O ©0 o o
String beans A o 4~ Ao Ao a4 O O O O O O
Podded peas o &~ 0o o e a4 o o o o0 o o
Bruselssprots O O O O A Ao O O O O O O

U Chemical injury was evaluated after storing for 1, 3 and 7 days at 10°C.
Degree of chemical injury: O: no injury 2 : slight injury 4A: medium injury @: heavy injury
9 Sensory test was conducted by boiling for 1-2 minutes after storing 3 days at 10°C.

(O not significantly different A: significantly different
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Fig. 3. Chemical injuries to fresh vegetables at 7 days after fumigation.
Left side: Control Right side: Fumigated (MI: methyl iodide SF: sulfuryl fluoride PH: phosphine)
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