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Research on the Actual Situation of Fumigants Residues in Various Agricultural Commodities after Fumigation
by Methyl Bromide, Hydrogen Cyanide and Phosphine. Takehiko Yokoyama, Kunihiko Yamada®, Noboru
Ogawa®", Takashi Misumi, Hiromitsu Naito, Hiroaki Hashimoto®** and Tsuneo Kobatake. (Research Division,
Yokohama Plant Protection Station, 1-16-10, Shinyamashita, Naka-ku, Yokohama, 231-0801, Japan, *Kawasaki
Branch, Yokohama Plant Protection Station,** Chubu-airport Sub-station, Nagoya Plant Protection Station and
***Yokohama Plant Protection Station ). e-mail: yokoyamata@pps.maff.go.jp. Res. Bull. Pl. Prot. Japan. Suppl.
48: 1—15 (2012).

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 43 agricultural commodities including cereal grains,
beans, fruits and vegetables after fumigation with Methyl Bromide (CH;Br), Hydrogen Cyanide (HCN) and
Phosphine (PH;). The residue levels of inorganic bromide, i.e. residual component subject to Maximum Residue
Limit (MRL), is relatively high in maize, soy bean, sesame seed, squash, bell pepper, chestnuts, asparagus, broceoli
and okra, although those residue levels were below MRLs. HCN residues were below LOQ (Level of Quantification)
in approximately half of commodities, and residue levels were lower than MRLs even if quantified. PH; residues
were relatively higher in rapeseed than in sorghum, but were lower than MRLs in both commodities. And
comparative residue trials were also conducted to investigate the effect of fumigation temperature on PH; residue.
8 commodities were fumigated at 5C and at 35T then PH; residues were analyzed. Consequently the residue
levels did not differ between some commodities, but were higher at 5 than at 35T in other commodities. These
results suggested that PH; residues were likely to be higher at lower fumigation temperature.

Key words: residue, fumigation, phosphine, methyl bromide, hydrogen eyanide
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R
FREONTWD, fREI.

HE THB IR TWA (L AR TH 5 B2 FLE
bita 0 CHBr, =k TR, #iBE99.5%, LIF

BT, Wil e LTLEIZER IS CABHG., B
ENEREE (BBM234ETH 1 HE#EE82E) 1080 [H
] ICHAL. REERIIS 5 TIMEWRE AR KD
LNTED (RHKEH, 2000), Z0OERFHIZOWTIE,
ok (M2 128 24 HE#RSE 233 5) 10D
CHURRIEIE (BRI REEIENE) OBBIHRE R > TV,

RIETIR, TLF, ¥4 X EE - UHIEY.
T ALy Uk EE R 28 I D vT 2010 FE (:[z
BL 22 4R HE) R UF 2011 4ERE (CFRC 23 SERE) ISR L 7o 1F
WA ORI 2WTHE T 5. T2, (ARENED
WA Abk#E (PH;) O um_&:f:é%*f%m_ow_f\
BTEM = i lBRERA T L 7O Th b THRIET 5,

[MBlo), #F@EA ({b#:\: HCN, HEALSe05, s
98%-. LUF [HCNI). ) A7V 3 =9 44 (RERTIE,
RS RUTRB RELEOBBIRREGTHS [) /1L
KFE| BEM. 1L PH;. S TRUEFE T, MK
13.22% it 996%. Ny /85 » R, LT [PHslo) % i
WMEE L7

2. #EED

ZNZENOFEHN VT, EE LAY RCERIZLT
DEBYTHY, & AEANHEE L oY I ot hs
{3, Tablel. D& BH Thb.
(1) MB

¥4 X (Glycine max., THEE, JLiFEE) a4 F
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(Triticum aestivum. THLFE, 7 A AFE). 4 A
¥ (Hordeum vulgare. BHIBE, A — A F 7Y TE).
F2ED DY (Zea mays, F—AMFVTE. TAUA
). I (Sesamum indicum. W H ¥ ¥E., +4 7=
T EE). A1 A F (Theobroma cacao. 7 — FFE). I —
¥ — (Coffea arabica. 4 » F* L T, a0 ETE),
£ 3% (Sorghum bicolor. HFRE. F—APFVUT
). # K TF x (Cucurbita maximax C. moschata. X
WIEE. MZENEE). 7 (Castanea crenata. & IFE
B, TIEEEE), T AT HA (Asparagus officinalis var.
altilis, dbifp@ERE., KHREE). ~F (Allium fistulosum.

Za—Y—=5 v FiE). £ — (Apium graveolens, ¥
WFIELGE, SEBLEE). L — 77 V—Y (Citrus paradisi.
M7 7Y W), VEY (Citrus limon . 7). L
» ¥ (Citrus sinensis. #— A FF V) THE. BT 70 H
#). 74 & (Citrus aurantifolia. * ¥ ¥ JFE), =¥
=7 (Allium sativum. HFRE. FHREE). £ 7
(Abelmoschus esculentus. W, BHERE), L&A
(Lactuca sativa var. capitata, REFILE. HEIRE), 4
F oI (Fragariaxananassa. MiAREE. §ERE), £—
< v (Capsicum annuum var. grossum. 3V, 48

BILEE), 202 (Cucumis melo. \WIEERE, TIEIEE),

TFaHEEE), ¥ < 3F (Allium cepa. FIIREE), 7o
2 1) — (Brassica oleracea var. italica. =B B, b
WRE)., ¥ A4 7NV —"Y (Actinidia chinensis Planch..

F-3) (Cichorium intybus, WBIELRE, ~)F—7E), 7
W —~1) — (Vaccinium corymbosum. #1 5 HE). F7
b (Prunus avium. \WREE) © 201+ HE L7z,

Table 1. Commodities used for each test and portion to be analyzed.
Fumigant used for each test
Commodity 5 Portion to be analyzed
MB HCN PH, off,
Almond O Seed after removal of hull and shell
Asparagus O Stems
Avocado ) Fruit after removal of stone
Azuki bean O Dryseed
Banana 6] Fruit after removal of stems
Barley O Threshed grain with hull
Bell pepper ®) O Fruit after removal of stems
Blueberry O @] Berry after removal of stalks
Broccoli O Flower head and stems
Buck wheat O Threshed grain with hull
Cacao O Bean
Carambola O Whole Fruit
Carrot O Root after removal of tops and bottom of stem
Celery (@] Tops after removal of roots
Cherry O Fruit after removal of stems and stones
Chestnut @) Nutmeat after removal of shell
Chicory O @] Tops after removal of stalks and obviously decomposed or withered leaves
Coconut @) Fruit after removal of shell (meat and liquid combined)
Coffee O Bean
Cotton seed O Seed after removal of hull and shell
Garlie O Bulb after removal of roots and skin
Grapefruit O @] Fruit after removal of stem end
Head lettuce @] Top after removal of stalks and obviously decomposed or withered leaves
Kiwi fruit O O Fruit after removal of stem end and peel
Lemon &) O Fruit after removal of stem end
Lime O O Fruit after removal of stem end
Maize @) Dry grain without husk and cob
Mango O Whole fruit after removal of stone
Melon @] Fruit after removal of stem end and peel
Okra O Fruit after removal of stems
Onion O O Bulb after removal of roots and skin
Orange O O Fruit after removal of stem end
Peanut O Nutmeat after removal of shell
Pineapple O Fruit after removal of crown
Rapeseed O Seed
Rice(Brown) O  Grain
Sesame O Seed
Sorghum O ®)] O Grain
Soybean Q O Dry seed
Squash @) O Fruit after removal of stems
Strawberry @] Fruit after removal of stem end
Green onion(Welsh onion) O O Leaves after removal of roots
Wheat Grain

1): Phosphine residue analysis on different fumigation conditions of 5C and 35C.
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(2) HCN

25+ F (Musa acuminata. 7T FIE), 734 ¥ Ty
7V (Ananas comosus. 74 VK V), FL—7T7)L—
Y (TRAYAE), #EFv (LlEE). VESY (EER
B, KDWBE)., 7HEA F (Persea americana. # ¥ 33
BE), AF (FEEE), y<+¥ (ilp#igE). ¥747
V= (BIFEE. fidlEE). F1Lr Y (F—2A T
VTHE. TAVAE), 44 (AFLaE), ¥—< > (K
WEERE. JBRE). 337 (Cocos nucifera. 74 ")
¥ L), % d— (Mangifera indica. 77 JIWVE, ¥
A7), F3) (BREE NXLX—3), 7L—x1)—
(A=A MZVUTE, FYE). =~ (Daucus carota
var. sativa. JLHEERE, TFERE). TV ¥ (Averrhoa
carambola. A% aE) O 181 EHH L.

(3) PH,4

FAX (FHEE), 32 (Oryza sativa, THIEE),
#5592 (Gossypium spp.. +—A LTV THE), Ty h+EA
(Arachis hypogaea, TIERE), Tuay (AFEE, +—
A k) TRE), 75 (Fagopyrum esculentum ., JeB I5LEE) |
7 —% ¥ F (Prunus amygdalus, 7 A ') W), 7TX¥
(Vigna angularis. biliiiig). + % % (Brassica napus.
hF i) OITEHERRA L.

3. HBAE
(1) AR
(D MB RV PH;

HfELOAF LD, B - I T7 271402
HOBHER. TRWIEY > K- LIEIDINEL  AZERH
FTHCTREL. (AERHDSHTED C AFREIZE
FENEAL % 4TV, SRBRICHERE L Zos < AZRIE 6 I3 301 %
I, HAFRIIL. REY o — S AIL. HAHBILA X
T NEOL AFERYHVTTY, EIIE. MB 3234
FILE b, PHy BAARY NhbH 5 ZEEHEE B
WTHTEmE P ABTHRILL TiTo7c. {AEFONT AR
BEid, MB i3 < AZERIIA 30 3 R UF < AZEIE T REIZ R
Bk B LS TR 157SH) T, PH; 13 ¢ AZER
1630 k. 6 BERIfE. 6 HIERUTC AZEH T HEIZ TCD 14
gHRAzu= 777 (MBEEERE GC2014 LU GC-
14) #RAVTHE L.  AZPOREERNE, HBRRE
FERFETE (/R ATHE) HVTTolk. AR
TEEOHARERIE, ROICLWEB L. ARKTHE.
ARG B A L 1 BER DL EHER L7278, BRAEEIC
LY FAPHFHER SN L ERER L

HABREE (%) = (ABRTEHOTARE (gm)
+ 3R (gm®) x 100 - - - @

F . AFESREE. BRI (RAROKIES 1971)
CHLETUTOLEBY L L

MB
B UL 10T, 200 it 35T, AL 0.1keg
it 0.3kg/l. < AZEBFMH 24 BFR), 48 BER.
T2 EFR]. #E& 10g/m® ~ 59g/m’
A &R IRAE25T AL 0.1kgll. < AZRERRH 2HEH].

#w 48.5g/m®
== R 25T AL 0.1kg/l. < AZERFIE 2 R .
#24 32.5g/m’
7 CHREE25T. WA 0.1kel. < A ZEEE[E 4 B,
i 40.5g/m”

FoMhoF R B 25T, WA 0.1kel.  AZEBS
[ 3 WEf, SRk 48.5g/m®

PH;
PO - B EAEST d 35T, AN 0.1kg, < AZE
H%9 B, #&& 3g/m’

@ HCN

HREMOAFRURE Hikit ko MB % U PH; &
FLCE L. AZER, MENRAORERTEE  AZ
BHICBWTUT oEneitie (BHOKES . 1971) C
To7z0

TR R 135~ 20.0C. WHELO1kgN LLT. A
ZERERY 30 4. &4k 1.8g/m’

CAERUHERH TR, FEPIERTHITHE 3 TR
L7zs

T/, PH; K20 TiE, (AZRBREDEVIZ L 25%RE
BOWBEITI D, (¥4 X, a4, ME, Svhxd,
Foay, W, T—E¥F, TA¥) 8/ElcowTE
NENSTL BTIBVTLAEZTY, HEHTORE
OB EITo72. 2B, RERTIHRE L 2REHED
EAERETLHEASS, ETOEYTELE  AZELNYF
(PH; : 3g/m®. OHM ¢ AZE) ELTHEYH. —EfEo <
AR RREEFICBI 2 AR UHEE oL
(PEMORFES . 1071) ERLIEMGEL-TWV A,

(2) %4

® MB

AT SRS EREE (Br) L L. ERYEALLR
FHZ 10%AKEBALT Y A - TH J— VKETAINZE. K
F7L— b ECEREZELE. BRIFECHEL1250C
TREx LR S5 BMme LKLz, Shebiig Lk
EMZTHEMLIE, ABL. AHICAF VAL VR
HEEMz. PRt t23 5 3 T 2moll DEEMEF ML T
BONTBEBEIZI0BANT 7 I Y BBERRT3- 25/
7 0.05ml A TRA L7Az. S 512, 2% M bk FERE
UAFH 2 10ml 2R BEHER. ATV EE2
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BLUFEM L LA 8%, ECDMiSTE N A 0w
NS (TY¥LvE T2 0B T890A, F ol
ba—Llw b -y h—F#E6080) *HVWTER (F
BRAE 1.0~ 10ppm) L7z

@ HCN

DN GG E T AAbkFEE L. BREELLHEA
12 10% A B B USTH 1) % n 2 KFE R 25 L. KB kS b
)y ABHIGEREE L. BONBEREEBRFILT
FEmcrifnts, ) YEREHW. 209 3 THRRD4-
YT ranEyB-EgvurElemz TRESE,
SRRt (B EEEFTTEE UVmini-1240) TEat (6
BIRA 0.1 ~0.5ppm) L7z

@ PH3

GRS % PHy & L. U254 7TOVIIZERECL .
AKEMZTERLAE, 1200 T2 MMz L. 2 EHK
HLize ZONATUHRED Ny FAR—AFTAO—E%
L .FPD B &R uS 757 (FYL 7 b
Fo /70T —#55989 1) /308 ER{ETE GC2014
TiER (ERES : 0.005ppm) L7z

e, BWREBGIIE. BEET— 2 OR/EN L EEEHERD
120, TEMRERSEIZ BT GLP & (BHokES. 1999)
~OBEEWHREY T (FAMIC. 2012) C%ER L7,

BRRUEE

£H. BV TORE ST O R % Table 2. — Table 5.

2R L7z,
Table 2. [norganic Bromide residues in several commodities.
Days after Test result (mg/kg) Maximum Residual
c dit Fumigation Origin of  treatment Residue MB_ gas
OROGRE " condition commodity for 5 Mean” + SD Limit Tk
analysis Ehtl (T (ppm) chamger(n’:)
Australia <10(6.6)" <10(6.5) <10
(control) United
i <2.000.9) <2.00.8) <2.0
: 1 31 28 30 *= 15
= Australia 7 33 8 B x5 2.5
5?%{.(:‘“ 14 33 32 32 * 05
1 24.0 29 284 % 07
0.3kg/l ;
isating i 7 %1 B8 U0 = 02 308
5
14 24.9 237 243 = 06
1 33 3l 32 = 10
24hr Australia 7 34 34 34 £ 00 26.3
“ggﬁ'.c“’ 14 35 35 3% = 00
. 1 30.2 299 300 = 02
0.3kg/l United B "
Jouding i 7 297 293 295 * 02 39.4
14 305 303 304 * 0.1
1 41 39 0 = 10
3%4?1"3 Australia 7 45 48 =10 42.0
L e 14 45 42 4 = 15
Mg 033‘32,1 T 1 53.6 549 568 = 1.9 8
loniding A 7 56.4 5.6 560 * 04 30.0
14 56.2 558 560 * 02
1 40 40 40 = 00
48hr Australia 7 42 41 42 & 08 27.7
33%5(‘;1 14 42 40 4 % 10
7 ? 132 = 05
0.3kg/l e 1 437 427 3
- i 46.8 441 454 = 13 20.8
loading States
14 46.2 434 448 * 14
1 16 43 4 = 15
a8hr Australia 7 42 0 4 = 10 24.2
2;%%“ 14 40 39 0 + 05
] 7. : 9 = 1
0.3k United - ol
, ) 37 556 = 20 17.5
loadmg States
14 54.8 517 532 * 15
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Table 2. continued
Days after Test result (mg/kg) Maximum Residual
Commodity Fumig_'a_tion Origin Qf treatment Regidlue MB gas
condition commodity for ) 9 Mean” + S Limit ratio mn
analysis ean &7 (ppm) cham;:;er{zs)
1 59 59 59 =+ 0.0
T2hr Australia 7 65 61 63 + 20 21.3
33%%“ 14 60 58 50 * 10
0.3k _— ] 54.4 521 532 = 11
oading =i 7 53.4 495 514 * 20 18.9
gy 14 53.2 530 531 = 0.1 =
1 37 35 36 = 10
i Australia 7 36 &Y 85 & %0 16.8
zggft‘:n 14 35 34 4 * 05
0.3kg1 ity 1 58.2 539 560 * 22
i S 7 54.8 541 544 * 03 9.5
14 56.4 529 546 + 18
Chiba Pref. - <1.0 <10 <10 : -
{control) Hokkaido J <3.0(2.0) <3.0(L.9) <3.0 ; .
24hr Chiba 1 87.6 809 842 * 33 _—
59g/m* Pref. 7 83.1 809 820 * 11 ;
20C 1 67.0 654 662 * 08
0.3kg/l Hokkaido 7 73.7 687 712 = 25 32.0
loading 14 66.5 634 650 = 16
%hr Chiba 1 26.2 240 251 *= 11 4
35g/m’ Pref. 7 26.2 254 258 = 04 :
35C 1 68.5 677 681 = 04
0.3kg/l Hokkaido 7 73.6 723 730 = 06 27.1
loading 14 69.0 653 672 + 19
48hr Chiba 1 88.3 799 841 = 42 =
12g/m® Pref. 7 87.0 812 841 * 29 e
20T 1 79.3 735 764 * 29
10.3(li<gfl Hokkaido 7 715 713 714 %= 01 12.9
oading 14 75.9 752 756 * 04
Haybean 48hr Chiba 1 448 442 445 * 03 o i
25g/m’ Pref. 7 42.3 400 412 = 11 :
35T 1 59.1 566 57.8 * 1.3
0.3kg/l Hokkaido 7 54.3 52.1 b3 = 1 8.4
loading 14 63.1 621 626 * 05
7%hr Chiba 1 60.3 577 590 * 1.3 -
41g/m’ Pref. 7 73.2 71.1 A e ;
20T 1 615 599 607 = 0.8
0.3kg/l Hokkaido 7 72.8 686 707 = 21 33.2
loading 14 70.7 695 701 * 06
7hr Chiba 1 29.2 274 283 = 09 56
23g/m* Pref. 7 32.0 3051 312 *= 08 ]
35C 1 437 433 435 = 02
0.3kg/l Hokkaido 7 46.6 437 452 * 15 8.7
loading 14 438 424 431 = 07
(conteol) Chiba Pref. - 1.2 1.2 1:2 : -
United States : <2.0(.8) <20(l.7) <2.0 . 2
24hr Chiba 1 32.2 314 318 = 04 Gt
49g/m’ Pref. 7 35.4 33.3 344 = 11 5
20T ) 1 20.9 209 209 = 00
0.3kg/l ‘SJ;:::: 7 22.5 223 224 2 gl 51.4
At loading 14 22.6 220 223 + 03 %0
24hr Chiba 1 22.9 992 226 = D3 .
29g/m’ Pref. 7 21.8 216 217 * 0.1 ;
35C ) 1 402 384 393 = 009
0.3kg/l g;;‘;"d 7 437 425 431 * 06 434
loading = 14 39.3 384 388 * 04




6

i % 05 & B B A BF %R M

H48%  Hf

Table 2. continued

Days after Test result (mg/kg) Maximum Residual
Commmodity Fumiglaltion Origin Qf treatment Re§id_ue MB gas
condition commodity for ‘ 2 Mean” % SD. Limit hratlt{)) ‘“0
analysis (ppm) [ amyer(&)
48hr Chiba 1 26.3 254 258 = 05 i5.d
29g/m* Pref. 7 30.2 29.3 208 = 04 i
20C , 1 20.3 201 202 £ 01
0.3kg/l g:‘t;’d 7 21.0 189 200 + 1.1 18.6
loading 5 14 17.5 169 172 * 03
48hr Chiba 1 26.9 26.4 266 = 03 .
18g/m* Pref. 7 28.0 272 296 X 04
35C , 1 36.7 363 365 = 02
0.3kg/l e 7 %5 347 31 * 04 117
_— loading 14 32.0 309 314 % 06 =
7ohr Chiba 1 26.7 265 266 = 0.1 i
28¢/m® Pref. 7 283 29.0. 276 * 07 :
20T - 1 24.1 236 938 % 03
0.3kg/l G 7 25.5 246 250 = 04 32.1
loading iy 14 2.4 242 953 = 11
7%hr Chiba 1 29.8 297 288 = 11 .
16g/m* Pref. 7 33.0 324 7 g
3T _ 1 33.6 324 330 = 06
0.3kg/l [Sjt'“:ed 7 35.8 354 356 * 02 2.3
loading i 14 349 333 341 * 08
control)  —Xochi Pref. : 2.0 2.0 2.0 : 2
Australia : 5.1 5.0 5.0 : s
24hr Kochi 1 23.6 217 226 = 10 a7
49g/m’ Pref. % 23.4 21.4 e - < i 1 i
20T 1 19.8 198 198 = 00
0.3kg/l Australia 7 19.9 189 194 = 05 58.8
loading 14 18.6 179 182 = 04
%4hr Kochi 1 26.0 256 258 = 02 -
29g/m® Pref. 7 21.9 218 218 = 00 :
35T 1 30.2 293 298 = 04
0.3kg/l Australia 7 31.3 308 310 = 03 72.4
loading 14 30.2 283 292 = 09
48hr Kochi 1 16.1 153 157 = 04 o0
20g/m’ Pref. 7 14.8 146 147 £ 01 :
20C 1 18.6 176 181 = 05
0.3kg/l Australia 7 15.9 157 158 = 0.1 49.3
Y loading 14 18.5 185 185 = 0.0 5 :
48hr Kochi 1 24.9 22.5 237 = 12 317
18g/m’ Pref. 7 29.4 282 288 * 06 ‘
35T 1 28.1 278 280 * 02
0.3kg/l Australia 7 29.6 29.2 294 = 02 52.8
loading 14 29.0 284 287 + 03
7%hr Kochi 1 19.1 187 189 = 02 i
28g/m* Pref. 7 18.8 175 182 = 07 :
20T 1 225 224 224 = 01
0.3kg/l Australia 7 24.8 23.4 20 07 38.6
loading 14 23.5 29 2320 x 03
72hr Kochi 1 23.0 212 221 = 09 o7
16g/m’ Pref. 7 23.8 237 238 = 01 :
35C 1 28.2 978 280 = 02
0.3kg/l Australia 7 31.2 o8 ool & T8 39.4
loading 14 28.0 279 280 % 01
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Table 2. continued

Days after Test result (mg/kg) Maximum Residual
Co dit Fumigation Origin of  treatment Residue MB gas
A condition commodity for 9 Mean” + S.D Limit ratio in
analysis : BRI S0, (ppm) chamzb)er(%)
Uganda - <3.0(2.4) <3.02.3) <3.0 - -
(eontrol) Niceria ; 16 6 15 1 ;
o ] 154 146 150 * 04
24hr g 7 20.7 198 202 * 04 54.0
3?%%“ e 14 18.0 171 176 * 04
1 22 21 2 £ 0,
0.1kg/l - Federal Rep. 7 24 24 23 + g g 56.6
loading of Nigeria 14 e o o5 L 0‘ 0 e
ox on oF ] 16.3 459 461 = 02
-3 : 7 445 429 437 = 08 45.1
Ugand
2355&“ e 14 62.7 612 620 = 08
' 1 48 47 48 = 05
s i 57 57 57 % 00 49.7
oading of Nigeria il : :
14 71 71 71+ 00
" _ 1 182 480 481 = 01
5 : 7 56.6 545 556 % 11 60.0
zégié“ Ugnna 14 495 477 486 *= 09
o 1 =)}
0. llfg’f 1 Federal Rep. 7 g zg ig h ? g 700
e ot Higern 14 43 40 2+ 15 ;
St ] 47.0 61 466 = 04
48hr s 7 51.0 479 494 *= 16 43.2
z?g{%“ e 14 37.2 370 371 * 01
1 37 36 36 * 05
lgii]i‘f: o 39 39+ 00 50.4
14 39 38 38 + 05
= 1 338 337 338 = 00
48hr S 7 39.9 373 386 * 13 54.0
20g/m e 14 34.3 M1 342 + 01
Sesame 20T 1 0 0 0 = 00 110
0.1kg/l  Federal Rep. 7 34 33 3 % 05 475
loading of Nigeria o ¥
14 31 29 30 *+ 10
= T 1 63.0 620 625 = 05
-, ' 7 63.7 502 614 = 23 49.3
lggi(':“ Upanda 14 65.8 641 650 = 09
: 1 o ;
0-Ike/l - Federal Rep. 7 jg 32 ig + (1) g 56.0
loading of Nigeria S :
14 55 54 54 + 05
¥ A ] %8 258 263 = 05
r e 7 42.8 411 420 = 08 375
zfgié” Uganda 14 34.0 330 335 = 05
: ] 48 46 7 = 10
0.1kg/l — Federal Rep. 7 32 31 32 = 05 41.3
loading of Nigeria e :
14 38 38 38 + 00
LT 1 6.9 449 459 = 10
72hr i 7 69.1 64.7 669 * 22 237
lgg%“ & 14 63.9 65 627 = 12
1 : * 2.
OIXe?  FederalRep. 5 o % . & 10 2.3
loading of Nigeria " -
14 84 84 84 + 00
o e 1 457 452 454 = 03
r ' 7 414 403 408 = 06 28.6
légi(‘:“j hsacds 14 426 423 424 + 02
1 16 45 6 = 05
O-Lkgl - Federal Rep. 46 2 4 = 20 50.0
loading of Nigeria " : ’
14 48 46 47 + 10
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Table 2. continued
Days after Test result (mg/kg) Maximum Residual
Commodity Fumig_'a‘tx'on Origin (}f treatment Relsid‘ue M]g gas
condition commodity for 1 9 Mean” + S.D. Limit T
analysis : (ppm) cha mge r(%)
Rep. of Ghana - <2.0(0.6) <2.000.6) <2.0 - -
leontool): B 5 Glina : <2.0(05) <2.0(0.5) <20 3 :
1 15.1 146 148 = 03
2hr on 7 148 146 147 + 01 514
zgg’%“ e 14 17.4 163 168 = 05
6 ikl o 1 25.0 247 248 * 02
i5ding i 7 30.1 300 300 = 0.1 51.4
14 33.1 329 330 * 01
1 227 26 226 * 00
2Ahr Pt 7 239 234 236 + 03 618
lggﬁ'é“ o 14 31.1 297 304 * 07
G e 1 35.3 348 350 * 03
loading Chana 7 45.1 33 42 % 09 61.8
14 449 418 434 * 16
1 18.8 181 184 = 03
48hr P 7 27 21 24 * 03 50.0
13%%“ e 14 ggg 23.2 ggo + 8.9
1 : 22. 8 * 05
0 Il Ry, of 7 260 28 259 * 01 150
= Ghiana 14 29.4 288 291 * 03
Cacao - - : - 50
1 245 204 244 * 0.1
48hr et 7 74 22 23+ 01 36.4
%g{jgl 14 30.7 200 298 * 08
0.1kl i 1 37.7 347 362 * 15
oading S 7 43.2 25 428 * 04 36.4
14 43.0 399 414 = 16
1 217 213 215 + 02
72hr ol 7 %1 87 %4 = 07 40.0
133%“ =5 14 26.0 254 257 * 03
0 1kel e 1 311 205 304 * 08
Tadivg ey 7 37.3 364 368 * 04 40.0
14 36.9 339 354 * 15
1 26.6 263 264 * 02
72hr o 7 281 23 217 * 04 210
lggf’,é“ ¥ 14 30,0 275 288 * 13
0. 1kg/l g 1 433 429 431 = 02
Toading o 7 427 306 412 * 16 32,0
14 456 422 439 * 17
Indonesia ; 21 21 2.1 :
R CEpor;lgii‘a : <20(0.3) <2.00.2) <20 :
1 75 74 74 = 00
24hr Indonesia 7 8.3 gD &2 = 02 51.4
z?gfg‘ 14 8.1 75 78 * 03
0.1kgl e 1 8.1 79 80 = 0.1
foading B 7 10.0 94 97 * 03 57.9
Coffee 14 9.7 9.3 98 % 02 €0
1 13.0 128 129 = 0.1
Asir Indonesia 7 135 134 134 = 00 66.1
23%%“ 14 135 134 134 = 00
0.1kg/l Rep. of 1 12.3 122 122 = 01
fGting Gl 7 14.2 141 142 = 00 66.1
14 14.0 136 138 = 0.2




20124E 81 BLG © { AZERIOETLREW I B R H R 9
Table 2. continued
Days after Test result (mg/kg) Maximum Residual
Corimodity Fumigation Originof  treatment Residue MB gas
condition commodity for‘ 9 Mean” + S.D. Limit ratio in
analysis - B : (ppm) chamger(%)
1 220 205 212 = 08
cein Indonesia 7 22.0 216 218 = 02 58.8
. 14 20.8 205 206 * 02
0. 1kgA et 1 27.1 268 270 = 02
loading fat e 7 219 274 216 * 03 70.6
14 26.4 263 264 * 00
1 8.8 84 86 = 02
sthe Indonesia 7 9.8 g3 96 #.03 60.0
s 14 9.8 98. 98 % 00
0.1kg/ Er 1 7.8 74 | THh = 02
loadine anien 7 9.0 - 9.0° g0 = 00 60.0
14 9.5 88 92 * 03
1 133 133 133 = 00
i Indonesia 7 15.2 146 149 = 03 48.0
e 14 13.1 131 131 = 00
0. 1kgl - 1 15.4 152 153 = 01
inaling Cob ki 7 18.1 180 180 = 0l 48.0
14 18.4 1B 187 ai
1 222 221 222 = 00
l’isf}rj Indonesia 7 215 206 210 = 04 455
iy 14 22.3 219 221 = 02
Eoles e 1 0y My 08 & 0w O
e 7 289 214 282 * 08 81.1
14 22.1 217 219 %= 02
1 10.6 100 164 = 03
T2hr Indonesia 7 12.0 1.9 120 + 00 40.0
ten 14 131 126 128 *+ 03
0.1kg/l Rep. of 1 11.5 11.2 114 = 02
foading Gz 7 13.7 127+ 182 %= 05 45.0
14 14.1 139 140 * 0.1
1 165 158 162 * 03
T2hr Indonesia 7 17.2 167 170 = 03 38.6
L 14 16.0 159 160 * 00
0.1kgl T 1 21.2 205 208 = 03
Tohding Colotia 7 21.9 2Ly EeE 61 45.0
14 22.4 218 221 % 03
1 26.7 266 26 = 00
T2hr Indonesia 7 27.0 258 264 * 06 30.0
en 14 284 284 284 * 00
0.1kg/ Tk 1 318 347 348 = 00
loading CDlDl’;lbia 7 353:5 31.8 326 = 08 40.0
14 28.7 282 284 = 03
(control)  —Lvate Pref <20(15) <2.0(L4) <20 -
Australia - <2.0(1.6) <2.001.6) <2.0 -
1 28.8 287 288 = 01
332}1"3 Iwate Pref. 7 298 27 208 = 01 15.8
o 14 311 300 306 * 06
il 1 ™2 B3 20 = 03 O
loading  Australia 7 315 311 313 £ 02 22.1
14 325 20 e 03
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Table 2. continued
Days after Test result (mg/kg) Maximum Residual
Comiodity Fumigation Origin of  treatment Residue M}? gas
condition commodity for _ 1 9 Mean” + S.D. Limit ratio mﬂ
analysis : a (ppm) chamger( %)
3 <2.000.6) <2.00.6) <20 3
L Rep. of 1 9.1 91 91 % 00 89.3
outh Africa 3 95 05 05 + 00
Grapefruit = 3 - - 30
: <20(1.3) <20(L.2) <20 =
o T S R s
iy
Rep. of - <2.0(0.6) <2.0(0.5) <2.0 s
Cl]:{lz 1 12.8 126 127 = 01 76.5
S 3 14.0 140 140 *= 00 rd
- <1.0 <1.0 <1.0 -
Zhrs. Rep. of 1 11.6 113 114 = 01 76.5
48.5¢/m’ Uil 3 13.6 134 135 + 01
0_21512,1 2 <20(15) <2.0(15) <20 »
loading Australia 1 13.3 13.0 13700 =8 G2 82.3
3 14.7 144 146 = 01
ranga - 200.7) <2.00.6) <20 - @
Soﬁpﬁfﬁca 1 9.6 91 94 = 03 90.1
3 10.0 9.8 99 + 01
- <1.0(=0.2) <1.0(=<0.2) <1.0 .
Mexico 1 12.2 120 121 = 01 82.3
. 3 135 129 132 * 03
Lire ~ <1.0(<0.2) <1.0(<0.2) <l.0 E 5
Mexico 1 12.2 118 120 *= 02 75.5
3 13.6 135 136 * 00
) L <2.00.8) <2.0(0.8 <20 !
“}f‘rf‘fk‘ 1 56.8 549 558 + 0.9 66.6
o ' 3 46.2 48 455 = 07 -
ANaR D <2.0(1.0) <2.0(1.0) <20 .
Ka;ig;*“’a 1 355 343 349 + 06 705
' 3 41.2 401 406 * 06
. <20(1.1) <20(.1) <20
Hokkaido 1 65.6 647 652 * 04 47.0
T 3 67.2 666 669 * 03 -
S <2.00.8) <20(0.7) <20 =
%if? 1 66.4 657 . 660 £ 04 705
: 3 70.4 687 696 * 0.9
, 3 <3025) <3.0(2.3) <3.0 ;
Shrs. %h‘bfa 1 33.1 w920 2 02 66.6
Onigl:‘e(&::elsh 48éggém £ 3 53.0 T 50
s 0.1kg! T - <B0(L.7) <3.00.7) <3.0 :
loading Prof 1 282 278 280 * 0.2 66.6
. 3 28.8 279 284 * 05
= <200.4) <2.00.4) <20 :
Kgﬁg;”a 1 6.0 58 59 = 0.1 68.7
: : 3 5.1 5.1 51 + 00
Onion : T <200.4) <2.00.4) <20 p B
K"E‘,ﬁg;’“a 1 6.3 62 62 = 00 88.2
' 3 7.2 7.0 71 %= 01
: <200.4) <2.00.4) <20 :
N;f:fm 1 685 672 678 * 06 47.0
. ' 3 72.6 0. 713 x 13
Broceoli - <200.7) <2.00.8) <20 - Ll
Hokkaido 1 61.9 596 608 * 11 53.0
3 57.1 554 562 * 09
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Table 2. continued

Days after Test result (mg/kg) Maximum Residual
T Fumig'a'tion Origin (_)f treatment Regidlue MEf gas
condition commodity for _ 1 9 M D4 gp Limit ratio in
analysis _ £2a AL (ppm) chamger(%)
> <2008 <2008 <20 :
New Zealand 1 17.5 168 172 * 03 79.4
ey 3 3 185 184 184 * 0.1
Kivrifruit y <2.000.9) <2.0(0.9) <20 3 4
New Zealand ] 13.8 134 136 = 02 775
3 16.1 155 158 = 03
. <3.02.6) <3.026) <3.0 :
N?f;‘f’_“’ 1 18.3 183 183 = 00 58.8
iciats 3 18.7 187 187 %= 00 i
; ‘ 10 <1009 10 A
”;"‘r’j‘f?‘ 1 24 R I 50.9
3 % 24 24 + 05
- 3 <200.7) <200.7) <20 -
e 1 38.3 379 381 * 02 53.6
Siika 3 413 404 408 = 04 5
7 <200.9) <2.009) <20 :
G;,‘:‘e’;‘a 1 43.7 420 428 + 09 58.8
: 3 416 306 406 * 1.0
. z <2.0(<0.2) <2.0(<0.2) <2.0 =
oo 1 15.7 156 156 + 00 41.2
. 3 15.5 154 154 = 00 Iy,
; <2.0(1.2) <20(1.2) <20 i
G;;‘e';"ja 1 21.1 210 210 = 01 56.9
3 19.9 196 198 * 01
S . <2.00.7) <2.00.7) <20 5
N Ty 1 198 197 198 = 01 412
g0 ; 3 18.6 183 184 = 02 )
Ritewhery 02151? 1 : : <1.0(<0.2) <1.0(<0.2) <1.0 v 3
g o 1 e Awr e E G 64.7
3 18.0 177 178 = 02
T - <20(1.0) <2.0(1.0) <20 5
o 1 34.0 336 338 = 02 64.9
el ol 3 31.9 314 316 = 03 -
T : <1.00.4) <1.0(0.2) <1.0 z
< 1 42.9 D7 426 = 03 64.7
3 38.9 386 388 % 01
. - <2.0(0.5) <2.000.5) <2.0 -
&agrzgfata 1 124 124 124 = 00 74.4
5. : 3 11.7 114 116 + 01 i
_ : <20(14) <20(1.4) <20 £
%‘rg’fa 1 16.5 159 162 = 03 769
3 15.9 156 158 = 02
e - <20(1.8) <20(L.7) <20 :
by 1 8.4 84 84 = 00 43.1
o 3 8.1 R S "
. > 20 <2009 20 :
Belgium 1 11.5 11 113 £ 02 431
3 10.4 102 103 + 01
- <1.0(=0.2) <1.0(<0.2) <1.0 -
Canada 1 11.5 11.3 114 = 0.1 62.7
3 12.0 1.8 119 + 0.1
Sy : <1.0(<0.2) <1.0(<0.2) <1.0 = - 2
Canada 1 95 9.1 93 = 02 74.4
3 10.0 9.9 100 * 00
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Table 2. continued
Days after Test result (mg/kg) Maximum Residual
Cotmodity Fumig_altinn Origin i:'!f treatment Relsid‘ue M_]t3 gas
condition commodity for 1 9 Mean + S.D. Limit ratio mo
analysis w Al (ppm) chamber(%)
- <1.0(<0.2) <1.0(<0.2) <1.0
Shrs. Yagagfata 1 6.7 66 66 = 01 705
A i v 3 6.7 66 66 * 0.1 .
0.1kg/l Vinacat z <2.0(<0.2) <2.0(<0.2) <2.0 -
lesiing < 1 58 57 58 % 00 62.7
3 5.4 5.4 5T e - 110
- <2.000.3) <2.0(0.3) <2.0
Zhrs. sy ] 210 207 208 * 02 88.6
: =2 S Rt 3 22 910 211 = 0]
Garlic 25T 50
O.lkgﬂ Koo = <1.0 <1.0 <1.0 -
loading Pref. 3t 20.3 197 200 = 03 90.8
3 18.7 18.4 186 =+ 0.2
: : - <1.0(<0.2) <1.0(<0.2) <1.0 -
s e 1 70 . B8 739.x Ol 313
LI =
Chestnut 25g'C : 79.7 76.1 779 * 18 200
0.1kg/l Chiba - <1.0(=0.2) <1.0(=0.2) <l.0 = :
Ratne T 1 58.9 588 588 + 0.1 33.4
3 56.4 56.2 5.3 = 0.1
1): Values are rounded up in accordance with JIS Z8401-1999
2): (Residue gas concentration at the end of exposure time(mg/l) / Dosage rate (mg/l) )* 100

3): (**) means quantified inorganic bromide in control sample.

(1) MB

HATRAE (%) CEREGERII Table 2. 0 EBH T
hr, Briz. bebEHARIIHERE (RAEF) L. %
{OWPERICSTFET A2 EFMON TS (HEH. #%
201000 ZO70, BRBRIAESL D Br B I
THH., { AZEBKBOBrRE®IZ, RRKFO Br & MB
{AFEHEO Br L OARMEE 25,

FHICIE, MO E Ry v s BRREEROE W
¥ A X Tl 84.2ppm. T 7 Tk 84ppm & &\ IR &
iRl

T/, HERYTIEAEF ¥ T 406 ~ 558ppm. T AT
H AT 652~ 69.6ppm, 71w 3 —T 562~ 71.3ppm.
71' 2 9381 ~428ppm. ¥—< ¥ T33.8~ 426ppm &

PEVWEHRFRO LN, COERE LT AEF ¥
?uﬁmmm&‘7zﬂaﬁx&07U93U—fuﬁﬁ
OFEM. A2 3 TREROI ZELR E~DIE. F12.
vayﬁmm%u?ﬁﬁ&h REORKE SIIHNLTE

WEBWZ ERLEVWEREERL O NS,

ZNIZDBTiE, MO E C AREENRLZSZ L h
b—HEIC BRI kA Vb O 563~ 77.9ppm &k R
WEERENEOONZ, ZOERIZOWTIE. fhofEn &
D3 AKBHARY 4BFH) T &, RUSHEMME L
Tk Et I b, INLOERFEVERRERIZEE
LT 5 HEMED S 5,

LB, WAKRHEE (%) LEEEOMHRIE. BETIEL
AFERFRIASR B B IE E N AR EH LR L 4 A AT
Ronzdbon., R—1ETLElP { ABREHICL K

BRIINSYEFRLN, (AT ZAOER ERERIC
SHERMRIEATE D o (AZERIOW L AZED~
DY EWAE RO & 2 Y . { AZERIDTEMANICE Z
AR LAbDEEZ NS, LAzho T, AN
BEIFZCTOMNESEL LR VIEAIZR, BRELTEE
P b, 200, BRICHTARERERERD
BARE % BAR A TE Bk e o b D EHEBR S b, F 72,
HFREBIZBWTIE, 7y FVERFIATIN=Y, 20O
EDRETCOFTAERGENT44~901% ELREP 72
DL, FANTIHA, L) —, LFRA, FaYiE
DEERTI.2~588%., (EEHFTHL7uya)—T
47.0 ~ 53.0% & R BV ERAED Sz, ) —, b
A, Fa) THREEV P oD, ¥R EER
WL EREELTWAT RS L, L L6,
POHLE (MBI 7 AFRAFEE & R DS R BRI b 1
Ledrolzs

(2) HCN

WABATE (%) LHERONERIL Table 3. B YT
b SHEREAMN T2 19Tk, HEBO%EY
THEHE RS ERERARN (<01ppm) &7&-o72

HCN 28 m R AL Emih S h - T, LEXT
0.2~ 0dppm. 7HH FT=<01~02ppm. LT
<0.1 ~0.2ppm. 74 A T02~05ppm. ¥ —=7TO0.1
~02ppm. ¥ IT—T <01~ 0dppm. #23Y TO02~
l.4ppm., 7 )V — 1 —T0.1 ~0.5ppm. = ¥ ¥ > T0.8ppm.
T T 0.8ppm KEH S L7z,
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Table 3. Hydrogen Cyanide residues in several fruits and vegetables.

_ Ef?gf Test result (mg/kg) Maximum
Commodity  Fumigation Originl riment e
¥ for A S 2 Mean" (ppm)
analysis - PP
e control <0.1 <0.1 <0.1
T Tetipdor <0.1 <0.1 <01 .
Pensd control <0.1 <0.1 <0.1
A gL 1 <0.1 <0.1 <0.1
PhlIlpplﬂeS CBntrBl {(}.1 <(.1 <(.1
) <0.1 <0.1 <0.1
Pineapple Philivoine control <0.1 <0.1 <0.1 2
ppines <0.1 <0.1 <0.1
Hiited Statos control <0.1 <0.1 ﬂg.l
. 1 <0.1 <0.1 <0.1
Grapefruit Uhiitad Stots control <0.1 <0.1 <0.1 50
3 1 <0.1 <0.1 <0.1
: control <0.1 <0.1 <0.1
S uaqh Hokkaldo 1 <0.1 <0'1 <01 5
quas Hokkaido Control <0‘1 <(.1 ‘:01
1 <0.1 <(.1 <0.1
control <0.1 <0.1 <0.1
Lemon Saga Pref. 1 02 0‘2 0.2 50
Oita Pref control <(.1 <(.1 <0.1
o 1 0.4 0. 0.4
2 control <0.1 <0.1 <0.1
Avocado S <0.] <0 <0.] 5
Mexico control <0.1 <0.1 <0.1
1 0.2 0.1 0.2
Chlha Pl'ef. control <0.1 <0.1 <0‘1
Green Onion (Welsh onioh) 1 0.1 =0.1 =01 5
Chiba Pref control <0.1 <0.1 <0.1
: 1 <0.1 <0.1 <0.1
. control <(.1 <(.1 <0.1
Siion Hokkaido 1 <0.1 <0.1 <0.1 5
Hokkaido Contrﬂl <0‘1 <().1 <().1
1 <0.1 <(.1 <0.1
0.5hr, Eliiite vrat control <0.1 <0.1 <0.1
Kiwifruit 1.8g/m’, i 1 =0.1 =0.1 <0.] 5
15C Wakayama control <0.1 <0.1 <0.1
<0 lk’ A Pref. 1 <0.1 <().1 <0.1
L Austrelia control <0.1 <0.1 <0.1
s loading 0.1 <0.1 0.1 50
X control <0.1 <0.1 <0.1
Unltﬂd States 0.3 02 0.2
5 control <0.1 <0.1 <(.1
o Memics 1 0.2 0.2 0.2 -
Mexi control <0.5 <0.5 <0.5
as <0.5 <05 <05
Kagoshima control <0.1 <0.1 <0.1
Pref. 0.2 0.2 0.2
Bell pepper 5
4 control <0.1 <0.1 <0.1
Ibaraki Pref. 1 01 0.1 01
T control <0.1 <0.1 <(.1
Nt Philippines <01 <01 <01 3
P s control <0.1 <(.1 <0.1
PP 1 <0.1 <0.1 <0.1
. control <0.1 <0.1 <0.1
N Brazil 1 <0.1 <0.1 <0.1 M
& Thailand control <0.1 <0.1 <0.1 3
1 0.4 0.3 0.4
. control <0.1 <0.1 <0.1
Chico Gifu Pref. 1 1.5 1.4 1.4 .
2 Berugium control <0.1 <0.1 <0.1 :
g 1 0.2 0.2 0.2
Anstralia control <0.1 <0.1 <0.1
Blucherry 0.5 0.5 0.5 &
Chilii control <0.1 <0.1 <0.1
1 0.1 0.1 0.1
: control <0.1 <0.1 <0.1
Carrot HeRt 1 0.9 07 08 4
Chiba Pref control <0.1 <0.1 <0.1
2 1 0.9 0.8 0.8
; control <0.1 <0.1 <0.1
Carambola Mexico 09 08 08 5

1): Values are rounded up in accordance with JIS Z8401-1999
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Table 4. Phosphine residues in several commodities.

Days after Maximum ;
: Origin of Fumigation tneitment Tepeaieg Residue Resuiua! P.H3
Commodity omodity condition for Limit ool
e 2 3 4. Mean” = SD. (. chamber(%)
- <0.005 <0.005 - - <0.005 -
Canada 1 0,008 0.007 0.006 0006 0007 = 0.001 52.3
i d i <0.005 <0.005 <0.005 <0.005 <0.005 =* - 0.01
- <(.005 <0.005 - - <0005 '
Canada 9days, 1 0.007 0.007 0.007 0005 0006 = 0001 64.5
3g/m’, 5C, 7 <0.005 <0.005 <0.005 <0.005 <0.006 =* -
0.1kg/ - <0.005 <0.005 - - <0.005
Iwate Pref, loading 1 0.010 0.007 0.006 0006 0007 = 0.002 69.0
S 7 <0.005 <0.005 <0.005 <0.005 <0.006 =* - 01
- <0.005 <0.005 - - <().005 -
Australia 1 0.092 0.070 0070 00656 0074 = 0.010 69.0
7 0018 0017 0013 0012 0015 = 0.003
1): Values are rounded up in accordance with JIS Z8401-1999
2): (Residue gas concentration at the end of exposure time(mg/l) / Dosage rate (mg/l) ) * 100
Table 5. Phosphine residual rate in several commodities on different fumigation conditions of 5C and 35T.
= o Daysafter Teskresuls (maike) Residual PH;
Commodity Origin (.)f Test period, MR gas ratio in
chfnatiod ity Dose and Tgéﬂp. an;t})rsis 1 2 3 4 Mean + S.D. chamber(%)”
Loading ¢ v/
1 0.111 0.110 - - 0.110 = 0.001
2 5 7 <0.005 <0.005 - = <0.005 - 101
Soybedn R Pret T 1 0056 0051 - - 0054 = 0003 .
7 <0.005 <0.005 - - <0.005 - :
5 1 0.061  0.058 - - 0.060 = 0.002 101.3
Rice(Brown) Chiba Pref. 7 0.012  0.011 : - 0.012 = 0.001 X
35 1 0.066  0.065 - - 0.066 = 0.001 733
T 0.016 0.014 - - 0.015 = 0.001
5 1 0.059 0.056 - - 0.058 = 0.002 43.0
Cotton Seed Australia i D07 0088 - . Lt e
35 1. 0.005 <0.005 - - 0.005 - 2.7
7 0.006 0.006 - - 0.006 = 0.000
5 1 (0.506)"  0.316 0.290 0.231 0.279 = 0.036 56.0
Poaiit, ' Chiba Prok: 7 0.059 0.055 0036 0.035 0.046 = 0.010 i
9days 5 1 0031 0030 0024 007 00% = 0006 .
3g/m’* T 0021 0015 0014 0011 0015 * 0.003 ;
O‘Iklgo'] 5 1 0.040 0.037 - - 0.038 = 0.002 223
Shrshun | Aviadia loading 7 0.006  0.006 = - 0.006 = 0.000 5
35 1 0.012 0.011 - - 0.012 = 0.001 9.7
T 0.010  0.009 - - 0.010 =+ 0.001 i
5 1 0.010  0.009 - - 0.010 = 0.001 16.0
Biickvilieat Nagano 7 <0.005 <0.005 - - <0.005 - i
Pref. 35 1 <0.005 <0.005 - - <0.005 - d
7 <0.005 <0.005 - - <0.005 -
5 1 0.181 0.171 - - 0.176 = 0.005 85.3
Al United 1 0.064 0.058 - - 0.061 = 0.003 ’
States 35 1 0.149  0.143 - - 0.146 = 0.003 63.3
7 0.029  0.026 - - 0.028 + 0.002 i
5 1 <0.005 <0.005 - - <(0.005 - 104.3
Azuki bean Hokkaido 1 =00 =D UH = - 0005 =
35 1 <0.005 <0.005 - - <0.005 - 69.0
7 <0.005 <0.005 - - <0.005 -

1): Values are rounded up in accordance with JIS Z8401-1999
2): (Residue gas concentration at the end of exposure time(mg/l) / Dosage rate (mg/l) ) * 100
3): Reference value due to beyond calibrated range
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PH; 22w T, +#% A RUFE0 3 ¥ OEY L Table 4.
DEBYTHDH, FHAETODILTR, TEUI I TORK
BhEHEEmSA SR £2. { AZBIREOE:
12X ABERORESREBGERIL Table 5. DL BN TH 5,
HE, MWHEHAHAELE L, RELSCE BTOEMAFTL
AHLIER. ¥AX, BE. Fvatef, Enai 3 st
DFPERBRENE L R AEEDP RS, T A VN
F—EYF, TAFCTRIREELIIRERIIEREIAROA
Lhroizs

F7o. HHEEWMTO 5T KU 35T TOMRE RO BRI
BWwT. #4 X Sudtd. T—Fr FETEVRY
BEsRLN . ZThoofeit, ¥ o7 BEXREAOE
BB, INLOHTH PH; OFBHELTWAT
RETEATRIE S L7z,

B, Iy HEATHE., BVELFTIZBT25HED
BHERESMBOMEWI K E (ko 2T, Ay F
ANR—AH AT M 77 7ETIR. REOBERICL A0
Wt S o, BEE s 06, oWt B
BRTIHOHLTWwAT . Tz T A T AR
KE2OHB»LGHAEE 10g L LTWwAB T & GEHIE
0g fifk), S5612. T v A PUOTEPIC A RAK &
WZEIZE D FITICEV R o Z L ENHE
Ll s s,

B, TARHEE (%) LEERONKREIZOWT, 5C
EBCTORTAMEBERBC B AE—{ETit. 35T
WHARSCIEBU B HAKRFRSHY (Thbb T AIE
AHEL) @RS A, MIEERIESCORDE L.
B A A% % (A - BILL TWABAIERARS SV
LOEMIEED SNk oz, T, (B THET 5 &,
FAX, SuhtA, T—EY FTERBENZVEBTR
Lz, { ABEN AOTRAFREERERIZHE L BRIEER
HoNedoilz.

i =

ST T S b  AZBROIRBEEZ AT

A F v (CH;Br). i (HCN). V »1bk#E (PH;) 2
LNCAFEL. BEDORBINEITo72s BALATF VT
X, FoERaY, ¥4 X, T2, AEF Y. TARGH
A, TOvIY—, 47T, Ve, 7 THRENE
RS REAEEOHTINR) OB RO LI/z08,
WTNOREN TLREBEEREDT Chorze T2,
FHTE. WEHOEY TERRREMTHY . MBS
VB THRE R EL T Ch oz, ) YEKE T,
F & RNHARET I TORENHBMNE Ro 72, Ml
il & bR BB E LT Ch - 72,

T, ) ALK ECATEIBIT A L AKREIC L 2BRY
W~OREEFRET L0, SEWIZOWTSTCRU 3BT
TLAEL. BREREOREEZITo/2. T A, V8, T—%
YR, TAFIICAERELAREE~OEEIRLN
drolzht. ¥4X, ME. Fyhed. E0aLIE5TC
TORBEFEZ RAENDPRoNAZEDG. U XK
FIRL ABRREPERVIIERBEFZ LD EERS
b,
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