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Table 1, Names of test plants
corn Zea mays L. T—AFuTa R tuwd n
soy bean Glycine max Merrill p =1 e v
kidney bean Phaseolus Vulgaris T. LAl 5 L
pea Pisum sativam L, E X 230A
1OmMAato Lycopersicon esculentum Miller Hwra—F
tobacco Nicotiana tabacum L. TE5 AL b —
cucumber Crcumtis sativus 1., YIS
chinese cabbage | Brrassica pekinensis Ruprecht BT
radish Raphanus sativus L. LT EAR
spinach Spinacia oleracea L. ke

2. HLEEERR L S

{LESERNS, 8 2 Fi RO B R0 A (L
iz, ZhbH® i hEMORERNLRS ORI T~
TARTAEA G, RBE RS YE AREhTh
200, 1000, 5000ppm ind kL Skcqk ¢RI LA
(BAHITHDEBRIARI OV T RS & ina foi
FEDIFTREMRER I A B L S L), ML, A
TART b A P —E R TER T TR A BRI
AL, MBS A A by & S dkitic
Wik Lz, HEMEAEGT 1 3% 1 g LCEhth
3ECHY, EBIMAERLTIT -7,

3. WETE

e LA FIECEERTT 1. Tichhibig

25

MiE1H, 2H, 3H, 4E, 5HBILUI0ORNICEEGN
iy, EEEROMLEIEL T~ +, H {ftO
4 BRI LA,
-, BEHERIRMIN D,
+, GEEMENC RGN L oHDR S S h B
W—ETH BT AOBmI A e Abh 5

b,
H, RERHERC IR bR, AT HBEEDB
HD,

H#, RS ERED bh, HETARLO0B LT
WAL ATIREEO S5 40,



26 LEAERAEITIR Y
ek v R O#K M A
Table 2. Names of test [ungicides
oxine-copper copper-§-quinelinolate 4094
MAS methylarsenic sulfide 6.5%
sulfer sulfer 75%
lime sulfer calcium polysulfide 27.5%
zineh zinc cthylenebisdithiocarbamate 7294
maneb manganese cthylenebisdithiocarbamate 7594
mancozeh complex of zinc and manch containing
2094 manganese and 2.5% zinc 75%
ziram zine dimethyldithiocarbamate 20%
\ zinc dimethyldithiocarbamate 509
Monox® {bis (dimethyldithiocarbamoil) ethylenediamine 30%}
milneb 3, 3’-ethylenchis (tetrahydro-4, 6-dimethyl-
2H-1,3, 5-thiadiazine-2-thione) 709
chlorothalonil (TPN)| tetrachloroisophthalonitrile 75%
captafol N-(1,1, 2, 2-tetrachloreethylthio}-4-cyclohexene-
1, 2-dicarboximide 30%6
captan N-trichloromethylthio-4-cyclohexene-1, 2~
~dicarboximide 8096
dichlofluanid N-{dichlorofluoromethylthio)~-N’, N ~dimethyl-
N-phenylsulfamide 8094
dinccap (DPC) an isomeric reaction mixture of 2, §-dinitro-
4~octylphenyl crotonate{dinocap-4)and 2,4~
dinitro-6-octyl phenyl crotonato(dinocap-6) 19.5%
Udonkor® (CECA) N-(2-cyanoethyl) chloroacetamide 3084
chinometliionat S, S~G-methylquinoxaline-2, 3-diyl dithiocarbonate
25%
anilazine 2, 4~dichloro-6-(o-chloroanilino)-1, 3, 5-triazine 509§
benomyl methyl-1-(buthylcarbamoyl}-2-benzimidazole
carbamate 509
thiophanate- dimethyl-4, 4"-o~phenylenchis (3-thicallophanate)
methyl 0%
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&4 A KA R, WS B
#osa s BN R O A
£ .4 74 R, 5000ppm
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Table 3. Degree of phytotoxicity of fungicides to test plants
= o _ plants soy |kidney b cucum-jchinese di spin-
Concc;:;ic;r:* _ corn bean | bean pea  |[tomaloitobacco] ber kabbage padish ach
fungicides(**) w._fl23jl2zsl123|128|123;123123/123 ;123|123
oxine-copper - -t - -t - - = == =
MAS (30~60) - =+ - - - -] | ] == ==
sulfer (1000~2500) e B B o Bt M B ] B it i
lime sulfer (1000~~2000) —_—— = - == = ] | - = ==
zineb (500~1800) - - - = === |
maneb (1000~2000) - -] == - = = | == ==
mancozeb (1000~2000) —— e e ] ] ] ] ] ] e
ziram (500~~1000) -——f-—t-----|-—--t - - - = - ——=
Monox® (1000~2000) e e ——— | —— | m e | —— = — | — )
milneb (700~1800) ——— = = | T T e | m | —
TPN (1000~1500) e Bt St Mo Mty Sl Mttt Mt e
captafol (400~1600) e Bt~ Bkt Bl bt Bl S = b Ml B B
captan (700~2000) —eel ——pp e ——— | —— ] ——— | | ] =
dichlofluanid (600~1200) e B B Bt e B~ e e o B ol Bt 3
DPC (100~250) — it HHH —HE A S —HE e S — -
CECA (200~300) —— | i — B - ) R e e 2 —HH
chinomethionat (60~250) —— | =+ FHEH | = SR R R R
anilazine (600~1200) ] — ] e | ——— | == ———| ——— ==} ——— ———
benomyl (150~2000) e et B Bt e ] B Bt e o B o s
thiophnate-methyl (200~700) | ———| —=~—| ———| === ———| == —| = —— ———| = ——| ———
¥ 1. 200ppm 2. 1000ppm 3. 5000ppm
** application concentration in the field (ppm)
FA R BRIREE ~T 4 T
Ao v =2 P BIRE ORI A aw i A

AAT7 = vEERAL 5000ppm
~TH A BEEARE

A4 ay  TWIOMFEORE ST B THREHE

& o3 BRI

H eV o BRI R
DPCH|, 5000ppm

roBoa o R

A A T

A wd v A T ERE

v o T

b b s fERE

&t B3R

#aw Y HE

w v Vo RIERE, SR LIE

DPCH| 1000ppm

PyEe oy JEAERE

FA X BEORRGaoN A, BEREBE, HoRnss
A vy~ FEOEIREYE, KINEYE
Ty Ko IRk EMAO KT
Rv b BEAREE L ST I

Aozt i’gﬁ}:?&{gﬂbdﬁfﬁ, %m‘gﬁ
2y BEAVEEEE L AT IO
& o RS, e

DPCH| 200ppm

=y P S0l ha S
P b BRI RO
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CECAR 5000ppm

P =¥

T R

FA v Bt

b e e BEORE

#4 £ KR Kataid:, kb D

A v v A BACAIROERE R A, AT

=y Ry BT HACGROE RS, AEFT

# oo REIRRRIE, BIESTRIC R

Fav Y FHUREE, deBARE

FU vy BBESEE, RN
CECA#| 1000ppm

&4 2 R R A~ R a0 Rk

AvFfv<i: “
=y FY #
beb ”
Hoia "
Fawli “
NTHAL #”
gy ”
Folesy v #

CECA%| 200ppm
#4 X FSLIRE
F o) ETRE
NTHA: #
HAgawv:
F oo BRI EETE A
&7 &4 Y vHRE 5000ppm
FyEm i BECRLATE
F4 Z RIS~ AT
4 v&v =i L8R, BEIRARYE
oy P RN
b ko WESATH AN
# ooz FENEER AN
Fav ) HIBEERG
AT BT EGHTEE BRAEG
&4 2y JHEHA EROBL VS ORIESEEE
TEE
e RV VRVE - I kS Rk 3
& / &9 1) Rl 1000ppm
&4 2 SRR AT R, B3k
A4 vy BEIRVIRERES
b bt RNV

#1657

Zos s SRR AR BE
£ a9 FINICHIE
ST BT
& o B e
SR RVEVIVE,

/&4 »FAl 200ppm

4wy RRSRECER
F oo WICHFREDHR
NG A BRI ERR B
43y BITEERA
B AV VAvE -

PUTFL v 5000ppm

ke b BECIBEORA
AT A L EEOR A
<~/ 28 5000ppm
ZA X ERECIRGEA
AT A BETIRCHIE
A4 2y Tl
~ 7 I8 1000ppm

~T A IERIEGE
LEDgEDPCAH, CECAM, /54U vHA
P S T DB SV T~ C DR e SEEEIR A A
B, AR TR IR U T E TR -
P, BIEMERORERABEIE I FIRT L5 THD,
HERMEE L T, TREEAR—F4R, b=
b, ¥av U, DPCH—F4X, =vFy, b=t,
CECAM—FA X, %3, o9, ~nFdd, &
AoV, F/FFYVRA—AvE V=LA, Fosz, o
THAL, Fiay, FTLvVd, 2/ IF—nTy
AFWBELECBVEEREELZ D, LHLERY 6O
HEr Ec vy TR v Ly Yy, PITEVH
—f oLy, bk, FyxFTH VAT T vV
o, bwbh, ¥AFALEvRI—F~<bF, %Y, TP
NAl—® & » Y YOG TETLEDTE D, FR
Bl eBRER - T D,

ARBILA T ARNTH TSN EN TS b0 Th
b, B S OEERECORE & TR R TR S A
BE,

GGy, ISR, el o R S & AT -
v, Bk ER L - TEEDREDLTOERTIRG 5
DTohBOHREEERE ORFRIZ 0T, EAbs
%, WEPTALENRDS B,



19764F12 7

Bk F 07 b kB, Baps o et o
DA, RERZNE & » B0 A5 S5
B T - T,

DPCH, CECAFR, %./%% Y > RFairsei
FDiGE (5000ppm), TRTO{IEEFEd HIE R
B bhd, THEER, v2 7%, ~va7H, ~vET
fil, 2Fs8, RWEERHA, TPNALF2 773~ +
F AR T R C OB CHE Y B Ui o
to, EBio, THREEER~FARX, b=b, 29,
DPCH—~FAX v Fy, b~t, CECAF—&
AR, BT, Fawl, ~AFYL, Fiav, )%

ORI 23 oWT . R 29

B Y v B vE vmA, Fova, APHAL, 47T
v, Ul v Y UORISE T, EEEOETMEICH3E
LYaET A2 RNB 50 CHERMIBT » TULERTE
THLDEHLOILA,

Nk

D B % ESmEo 0 kFENo. 11:127~132 (197
1)

2) AR - AT - T RJE No. 15:92
~87 (19752

3 BREHE « JCERA BN T T s LR
No. 14 : 48 (1967) _
) ERE- 0 B ool 51 0 17~22 (1976)

Summary

Phytotoxicity of Agricultural Chemicals to Crops
III Fungicides
By Yasashi Saocaxi and Koji YosHIDA

Twenty kinds of fungicides (oxine-copper, MAS,

sulfur, lime-suifur, zineb, - maneb, mancozeb,
ziram, Monox®, milneb, chlorothalonil, captafol,
captan, dichlofluonid,anilazine, Udonkor®, chino-
methionat, dor.iine, benomyl, thioi:hanatc-methyl)
were tasted for phytotoxicity to ten crops, i.e.,
corn, soy bean, kidney bean, pea, tomato, tobacco,
cucumber, chinese cabbage, radish and spinach.

Some combinations of the [ungicicides and

crops produced phytotoxicity.
Especially, combinations of phytotoxicity at

application rate in the field are as follows,

. Lime sulfer---. 30y bean, tomato, cucumber.
Dinocap: - , 50y bean, pea, tomato. -

Udonkor®------ sov bean, tobacce, cucumber,.
chinese cabbage, radish.
Chinomethionat.---.. kidney bean, tobacco, chinese

cabbage, radish, spinach, ' o



RV |

Bull. Agr. Chem. Inspect. Stn.
No. 16 : 30~38 (1976)

LH - EREAONE, 4O REE A

2R 5T 4 RN FF—~ T T T 4~k

% FEwE
FIEREE - 15

A2 (- (FFAHh v REA N2 ZAf 2 H

VB LB FA) BOF AT 2 - b2 P
A t-0-Ta=tveeAr (-Ft7a7rviEh) o2
L YA S R O A R (R R
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TN bOERVHEAT R L Uk e, SR
BB, Fhit X DR Lty R Aasinc
HLTHwdEvbhTEDd, LT, BEMNPHHE
OERDLTROONH, S RHT ETHAERD
5, BfiD~ IARBFF 7 73~ b A FADRES
A ERBM TH D MBC (2-=y X4 38 —n
Aty FERA FA) H 5T, MBC o nkSEST
BB2AB (-7 3/ "y AL IFV L) EERENRE
SHEWCERERND, Byt eiilET s, Uk
EHER T e~ T 7 4 ~PTLC —F v b A b
U~ RIRAT D A D B I TLC— g™ A
BEEhTy 5,

Beffdhiont /s SARF AT 75— b2 F AN
ik B b RIS, e X A1, LiEdcoEle
L2y, MRl X D SR E N4 O LA SR
500, UL, BiTORESFECIIMBCE 2AB
Bl oiRg, Sl Eh Tuine,

BELITRS IAEFFT R b A FADRE, &
Bz <P EEL, FhbE 20T, HHlEs =
= I =LA LT, B
BEL, Tie, 43— +FF7 4 0L -TENLD
(L&D S i D F T D TR L,

A CIRHEAR B L { oD T, EHiTik s
v b P74 —EROTREOBEFEY L, ¥
foosd A A — b 75T 4~ CHES R ST S o
it e\ A SR TIsEE T AR ERIONRY, SR E
HLB IR L,

EL Eop e A

30

e A

1. BHERUHE

pglkat: 74 7 23— b 25, DX-105 (81
[y, FH-432 (518D RUMBC 3R % diktatk
L OREEN, </ IARUCABRF vtk VIR
& N, Vv EAA ISV AL BLITe-T 2= w P T
R BLRRE S L IR Ui, B ba Ty
ThyHErZa < b T 7 0 — B TH o

i
H-C-0CH;

NH-C-N
NH-C-NH- C OCH;
O

[l
o)

FH-432
0 0
H] |
NH-C ~NH-C- OCH3

NH- % NH-C-0OCHy
I

S @)
DX-105
EIN {batoRsE

Figl. Structures of Compounds
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Mk o~ I 7 o BN ARy, ¥
gariy, fVvFavAaFAT—N ZFATAD
—lk T~ b 25T —JH EE OEHED AW
prai

HEIZ o~ b 577 0 —FEE - RUERY
= F AR A,

MRS w2t 757 4 —FABRSH: Anr38lyUr
# G GFae (200mx20cm, FEX0.30mm) B TLC
FAR =T oo —y ) s AFe (EE).20m)

BEEE ¢ Penicillium janthinelium (HAR 5L
JFEERT X 0 S

I Hosans Foons OB’ (AR : 78 KH.PO,,
3z Na.HPO,-2H,0, 4g KNOQO,; 1g MgS0,-7H:0,
1g NaCl #Kicyn LT 1 £ 2T 5, BHE: 309 L x5
R, ERIRRC AFGOmE R BIEIOnLEIEA)

TLCEAMHEE  =ve FYy (=ve Py 0.2
% 1096HFRE Sml B tkn-7 F J — A 95mb DIRIZ BT
& 53535 X OF Bavivova @ EFED

2. HERKIORSTT 4~

B o) 7 8500 B DR LT v 830 T L
BiHERE LT, EhPFh 0Py TP =1tav 63545
JedeBET (70— A-OREER10m, FR S p) LT
WEBRERASRNE (LR 254nm, iR 10m, #F
T10pd) &RV,

BDEHTF LD A—=T 2~ X ETH (FHv
) 5 T2 2 EER0M D A F v L AR A F — L BlH T s
e SERc L DIECA L, Tk 2 Fshoalikkl
e

Ve NHy (A2 8k P92 m, £2X50cm
DAFYVARAF s T L, FTAHES ) €Y
VoA H S e (35465, V/V) dnis B e iikakd
BT, 300kg/em® DIEHTHTAL, KAV Far
T e T = TR R R R TR R R R L T
L7z,

BWIERIL : i — = 7 =~ X ETH OU&izn-~ %4
v=AVTurTaz—i (S4B 28y, o
Va-d NHy odgiin-~dgv-S7ailt i v-=F
AT AT —a (855, 60D TRV

SrEESROBE  BegEk e ek a-ns L T
e (941, V/V) L7 -2 b 835 L300~500
PPIOEIR HHL, 0 1~5plk<t sy ) vy
CiLAL, Zuo= b7 a%8 0, BHROEIL0.08
~0.64AUFS ofalE% L7z,

Ry AL EY — B RD
FEFT 4~ RO A~ b

B REIOSGIEY o ~ 81
F9 T 4 ik BRER

3. MBS ORI 74 —RUWSAFAF—FT7

=

MBI IR S O 2000 BRI L, -~
4 v-Efg=s A (1+1, V/V) C2EBREL, BT
DIEEST o e

WAL HEE : ¥R 25dnm @ UVS» Aok B
FEE X ODEEESGT L A ReaNE, = vk F Y v EEERI
FTHFE, BT BaLivova O T L » TREAS
ML,

RAFF - TF T4~ ANTHBY Y EFAGCH
3G oy D354k Hoxtans-Fucns o350 BN Penicil-
Livm jenthinellum WIT % 2lE + THAHRCE L
ofiig AR, 25CT2 AIMEEL, SRy
e L, AAZHBITAIT—-A YU B T ATw (F
R0.20mm) & TR A VL T A B AR B 4 10~
20957 LC24. 5% 32D b LEBE A F 4~ b5 7
4 — RO LA A2 R I T & ST IEIORN in v
VAT AR T LTRY O, —BEER L. kb
T D E O ISR 150m DR T LR T ke i F g
BRI F Y A YREAFES A &0 L2 BHEHII00mE
R LD TH B,

HREOEEE

1. BEEE OIS TT 4~

LROFHEAMOPN A S ARG BfERR SR
MBC &bl oidnbiitL, 0-7 2=
VT 3 vkl CTREE b » D 0k 5
£ CO R L,

552 MOBHBRINA R 7 b A hBUE i) S
i, Cheo{batd i L < RIHT 3 R ER
200~220nm A3 F Luwhd, Z OWEER-CIIBEET
TR B Db, H{LEH OB LIRE L BEO %t
B oM S » HRHEE (Y T v Fr=tuy
635) EEX24nmE Ui,

33 K BiEoERY —EOR s RRT, 0
G, RIS 2 MBCO & LRHEDFA T 7 F
b AFADEILEREN0. 3BT, & cENiH 5,

ot L, R PLRRRE & Ly, KIRELAND BHIP¥GE R
ERATEL B b,

k= (trm—E0) {to

CIT R, L AREAENANSETO RGN RUS
SRR E N A RTANR ET BIEI R BT,
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related compounds

Chromatogram of thiophanate methyl and the

Sample size : MBC 0.5ug, 2AB Zug, FH432 1ug, DX-105 1ug

T™ 2ug

Column © 2. 2mml. D. X1m packed with Permaphase ETH
Mobile phase : n-hexane-iso-propyl alcohol(941), isocratic

Temparature ; ambient .
Column presure : 50kg/ct

‘Detector sensitivity : 0. 08AUFS

ok bsy#EL, MBC (120% %, #4774~ bAF
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fitldeaid o 2 fel LA, FERSER LR b OB
ADSAF— b ST T =TI L DIELR
Atiw FOHGEL I L EOERNTE e, T
DL A — T i kDB R oRET
THRATILLEIREO RN L b e L EcES L1
hins,



19764128 ~y A4 38— AR
T 5T g e BORSA T A~
el
—
<
a
=
B
= £
me B mE 2 o2
Sglzi %
=2l ~
3
=
i
z =
g z &
£ oy
b T
= <
™
(=
5]
=
[
o - A
=)
o
O_NL\J\J ,
1 . ] 1
0 19 20 v

TIME {mi. )
KA FAI rd— A TN ELOMMEL NI O Y S A
Fig. 4 Clromatogram of ilicphanate methyl and the
related compounds

Sample size I MBC 1.354g, BI 1. 55ug. 0-PD 3. 354g,

2AB 2.50ug FH-432 2.454g, DX-105 2.8549, TM 2. 70xg
Calumn 2 2. Zmmi0X 1m packed with Permaphase ETH
Mohile phase : linear gradient from 1% fso-propylaleolal—-
99%n-hexane to 60% ise-propyl alcoliol—40%n-hexane sl
2% /min
Temparature ; ambient
Column pressure - 40kafcd
Delector sensitivity & (L 32AULS

. Instrument ; Dupont L.C 830
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Fig. 3 Chromatogram of thisphanate methyl and the
related compounds

Sample size : MBC 1. 70xg, TM 2. 20xg, DX-105 2.50ug
Fil-432 2. 10ug, BI 2. 201, 2AB 3. 10g

Column © 2mmIDX50em packed with Lihrosorb-NH, (10gm)

Mobile phase © A n-hexane-dichloromethane (§0-+20) B.
dichloromethane- ethytalcohol (50-+50), linear gradient from
5%B to 100%B at 5%B/min

Flow rate ! 80ml /br

Temparature ! ambient

Detector sensitivity @ 0. BAUFS

Instrument : Varian LC 8500
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—FH, ¥ U HIAREIT 0.02~10p8 R L CEEE
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iz,
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Sample size I MBC 0. 72pg, TML. 68 : : -
Column : MicroPak-NH; (10m), 2malD X 25en Fig. 7 Bioautography of benzimidazole
Mobile plase | A n-hexane-dichloromethane (804-20) B ¢compounds and their degradation products.
dichloromethane-ethyl alcohol(50+50), 5%B isocratic )

Flow rate : 60m1/hr B : benomyl, TM ! thiophanate methyl, T : thiophanate,
Tempa . ambi 3
Detoctor  sensitivity : 0.5AUFS P : photodegradation product, DX-105, MBC, FH-432,

L traieit ki 1.0 R phd : phenylene diamine, benzimidazole, 2AB, butyl

isocyanate and butylamine from left hand
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O rother assays as follows;
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¢) exposure to I, vapour
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of 1% KI, 3%sol starch and ethanol {14-14-0.4)
p . photo decomposition products from TM, phd :phenylene
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Summary

Detection of Metabolites or Degradation Products of Benzimidazole Fungicides
By High Speed Liquid Chromatography and Bioautography
By Yasuo Isuit, Hiroko Basa and Hiroaki Nakamura

Benomyl and thiophanate methyl are systemic
fungicides and their use has been widespread. In
this study the development of high speed liquid
chromatographic and bioautographic methods for
the analysis of these fungicides and their metabolic
and degradation products was reported.

These compounds were separated on the column
of Permaphase ETH and LiChrosorb NH, with
gradient clution, The mobile phase compositions
were as [ollows: Permaphase ETH; solvent A:
mhexane, solvent B: isopropylalcohol; 1%B ta 60
9%B at 2%B/min, LiChrosorb NH,;
n-hexane-dichloromethane  {80+20},
dichloromethanc-cthanol (50+50); 59%B to 100%B
at 59¢B/min. The liquid chromatographic method

solvent A:

solvent  B:

has the lower detection limits of 10~50 ng of the
compounds,

TLC was carried out on silicagel GFs, plates.
0.02~10pg of the compounds were spotted with
microsyringe in all experiments. Chromatograms
were develeped in ethyl acetate-z~hexane (141)
and then dried in a stream of cool air until -all
The

developed plates were sprayed with the spore

visible traces of solvent were removed.
suspension of Penicillium janthinellum in the liquid
medium and incubated in a bumic atmosphere at
25C for 2 days., Zones of incubation of growth
indicate the positions ef the fungitoxic substances.
The identity of any compound is obtained by com-

paring the Rf valucs of the inhibition zones or
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UV spots of the unknown substances with those of carbamate, DX-105, FH-432, 2-amino-benzimidazole
the standard compounds such as benomyl, thiopha-  and o-phenylene diamine,
nate, thiophanate-methyl, methyl benzimidazole-
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Interval i days for praetice
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{C) Conirol
1875
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spraying)
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{D) Control
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Fig.1 Schedule of chlorothalonil application and harvest
for tomatoes grown in fields
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X Day of ]mr;rest
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Fig 2 Schedule of chlorothalonil application and harvest

for tomatoes grown in green houses
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Table 1. Chlorothalonil residues in tomatoes grown in field with spraying
Application N 1974 1975
Treatinent o HE “Days alter the | ~
Days after the i . . . .
frequency o Residue in ppin last Residue in ppm
fast application| 77 " "7 | application |
Spraying 5 | 0 1.18
1 0. 440 1 0.732
5 | 0.602 3 0.432
10 I 0.270 7 0.324
20 0. 044 14 0.145
Spraying 3 i 0 0.747
1 0.278 1 0,515
3 0.084 3 0.266
i0 0. 009 7 0.214
20 <0.005 10 0.192
Control 0 — <Z0.005 e <0.005
2 MEERIED b e M, AFDUIEEK Lo TPN oy
Table 2, Chlorothalonil residues in tomatoes grown in green houses
with spraying smoking or steam fog fumigation.
Application Days after the Tokyo Nara
Treatment . - e
: frequency last application | Residue in ppm | Residue in ppm
Spraving : 5 1 2,070 2.91
| ' 5 } 2.550 4.24
' o 0.253 | 6.15
: 20 0.046 4.28
Spraying } 3 1 | 1.930 2.53
; : 5 1.010 3.19
! {1 0.171 3.45
@ 20 t 0.005 1.84
Smoking ]I 3 1o 0.802 —
* : | 5 0.250 —
: ; 10 0.906 -
| 20 | <0.005 —
Steam fog fumigation 3 1 E - 0.147
5 E — 0.052
j 0 | — <0.005
| 20 | — <0.005
Control | 0 - | <0.005 ©<0.005
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TFig. 3 Chlorothalenil residues in tomatees grown in
field with spraying.
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0. 0051

1
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Fig. 4 Chlorothalonil residues in tomatoes grown in greenhouses

with spraying, smoking or steam fog fumigation
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Summary

Comparative Study of Fate of Residues of Chlorothalenil in Tomatoes grown

in Field or Greenhouse with Spraying, Smoking or Steam Fog Fumigation.

By Yuichi Funmoro and Hiroaki Nakamura

Chlorothalonil was treated and analyzed in
tomato grown in field or greenhouse, to compare
the fate of residues of the two cultural conditions.

Maximum residue amount of chlorothalonil
in tomato grown in field with spraying was 1.18
ppm while that grown in greenhouse was 6.15
Ppm.

In the greenhouse condition, further comparison

of the fate of residue was made hetween smoking,
steam fog fumigation and ordinary spraying.
Maximum residue amounts of chlorothalonil in
tomate with smoking and steam fog fumigation
were 0.802ppm, 0.147ppm respectively, indicating
to reduce the fungicidal residues in tomato grown

in greenhouses,
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F1de MC-0 v F R NEUREY RS Lic v ORSER BT S5 HTRER

‘T'able 1.

Distribution of “C in three fractions from Japanesc pears treated

with ¥C-lindane impregnated paper bags.

HC, eqgivalent ppm

Fotal ¥C,

Months after treatment Solvent fraction*

Aqueous fraction

Residue fraction  equivalent mg

{(==Lindane)
1 (whole fruit) 20.1 3.1 15.4 0.85
2 (whole fruit) 6.6 1.9 1.2 A 1.13
(on peel) 54.5 2.7 5.5 0.69 .
(in flesh) 1.6 1.8 0.8 0.44

* It indicated organic solvent layer after mixing chloroform with the extract from pears by 8094

aqueous acetonitrile.
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Summary

Disappearances of Diazinon and Chlorothalenil in Pesticide Impregnated Paper Bags
and Application of “C~Lindane Impregnated Paper Bag to a Japanese pear

By Takanobu Nisummura, Shigeaki Tsuck,
Tetuki Kawanara, Shigeo Suzuki

The disappearances of diazinon and chlorothalo-
nil in pesticide impregnated double paper bags, in
which Japanese pears wrapped, were investigated
with time. Two kinds of paper bags were used in
this study, that was, one was impregnated with
pesticides to the inside bag (type A) and the other
was performed with them to the outside bag (type
B).

In case of A type, diazinon was rapidly disap~

peared but chlorothalonil was considerably stable.

Whereas, in case of B type, both of them were
slowly decreased.

UC-lindane impregnated paper bag was applied
to pears, and concentrations of lindane and its
metabolites in the fruit were studied.

The residue of ¥C-lindane was more than 50 ppm
on peels of the fruit months after treatment. In
flesh, however, radioactivity of aqueous fraction

was higher than others.
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EFNTTY AT LOBRH
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Fig. 1  Schematic drawing of model ecosystem
(The 30th day from the start of the experiment)
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Starting (Smearing ' 'C on leaves) Harvestling

Snail {Indoplanorbis

exusius Doshays) .
Hornwort (Ceratophyllum >
demersum L.)
Sweel potato—————=-——3
Tobacco cutworm larvac e
{(Spaedoptera liture Fabricius)
Rice {Oryza sativa L. par. Kimmaze) >
Radish (Raphanus sativus L.} -
Mosquito larvae (Cules pipiens pallens Coquillett) -3
Water flea (Daphnia pulex) - m

Guppy (Labistes reticulaius Peters) —»

H 1 | | ) i H

-3 0 10 20 26 30 33

Days

di2 1 KAy & RS I

Fig. 2 Scientific names and living terms of organisms in a model ccosysten.

SLE gl 3 oy e o s s TS - KIS E « g EO #C 59
Table 1. Per cent distribution of metabolites in solvent extract and in

residue fraction for ring-*C-labeled carbaryl.

Per cent of radioactivity

Solvent extract i i
- Residue fraction

CHCl, H.0
Larvae 72.2 15.2 12.6
Excreta 33.2 55.7 I1.1

Swect potato leaves 87.¢ 4.4 8.6

carbaryl O Licy WY <4 = B hkREwa UL 54, ANDRAWES BT 8 2 o d VT A b dd &5
duziifr &, LEE, -3 BIUERBLER 2R L TR SR EM L Thi,

W, Z o o s TR - AKIARESTI - FA T o d e TSmO TLC-F— 38455 7
iy YC rAvie-cin, Tods, SH0LEY 8034 AT 4 — DL $CiE 7w a sk A AR EOTRA L

Eh, s B L AR v e ot A carbaryl & UTER - Thiont, SECGHE HC ol
BERE L ETR L, TLC Bz {E4E Lt i~ o S b2 B0 L s

Sl TOVCHATIES/ A Y v F o A TS e 1 f
TE LT, FECHKE eS8 EED ¥C 2330
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2% gl 3. Eor e esr s EEAEO TLC X5 C A4
Table 2. Per cent distribution of radioactive metabolites in chloroform extract after tlc analyses
0. 90 .66
Rf values 0.97 (I‘naphthol) (carbaryl) 0. 35 0. 21 0. 07 0
Larvae 0.5 4.8 86.6 1.8 0.4 1.1 6.3
Excreta 0.3 2.8 29.2 6.3 1.5 7.6 52.2
Sweet potato leaves 0 0 99.6 0.2 0 0 0.2
ethyl ether-n-hexane (4:1)
Kusr™ 4%, —cBElicBigsd —o52 — F ZixHR
FoRAEETEE oAb ch b, AR
CHE IR, KBMEs- oy PRERT S EBRNT
1-Naphthol WhDL, AAREYE Y TOBRRERIIE thhT
WD T, FEDRIEME B W R E L TR A
B, il Zavep B'VRREECOWTORE %
Carbary! BT T,
FP LA Tl AR e S DR S o E R
7o, MKSBEEREEH S, Mk ~vEvk
B Ty w0 ¥C DIFOHE i, (68
3#)
FORE, KEEo YC sy f-rva i A —F
koo Uik s RS2, carbary OIS 3R %
Onigin HUC D 6094 Dy E VAt Tnotc, FRp-FAT
E= _ [ - MR S 1 gy 14 e S
Larvae A AREE Sweet potato wrpl R LR U arsiern D

eaves

FIN PE - % FEOr ookl ATEESED
TLC=*— I ¥F 7T 4

Fig. 3 Tlc-autoradiogram of radicactive
‘metabolites in chloroform extract.
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HETMBNT WL, il T O <yvEvEFED
UC RO RS 2 s 5 T, carbaryldiK
et b iEE R NS, Fio, HEOKERVC DFI0%IE
Ml S LCHEE L TWB S B B s o T,

2. kRCEITELHE

RERHIR A LT ORI BT S “C 0 EIEH 4 X
iz L, EREGEs B, C By —ZKEL
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Table 3. Radioactivity distribution of water soluble fraction from excreta
after enzyme reaction.
Benzene layer Aqueous layer
Control 4.3 93.7
B-Glucosidase 63.8 35.2
B~Glucurontdase 28.3 71.7

SERETTS =R VBAERD Lty $toT
carbaryl ¢ 3-BHC &[GEhiE, AR CHERCHR
LednigiEeBbha,

L Lgdih MO EE X BB T, BEfIfog
Wik, F—S8TE C ol FaAE RS b
b s, iz Yo B9 ring-C carbofuran b

carbonyl-1C carbofuran CEfEOER Y ooz é
o5, KEO MC HBET ring-"C O carbonyl-
HC Ok D ISR 1S » o, 2O T ki3, carbamoylJ
IEFCARE N "CO: & i TR E 1L B 25,
ring SRAHEA T D EECTKRIZE BB L ek LT
Ay

G
¥ 7
S A ~e
s0p ¥
5t
40t <*%
\ af
2, * ;
o 301 A -X-\*\ i 3
20+ * .
/ \ l
-36'\
10¢ L
s T R 30 0 T
Days Days
;ﬁq_m ”C-carbarylﬂ)—‘Eﬁ""}l/.I:z .3,7‘5-_4\!:1.3,;_}% f}",‘ﬁlﬁ?_{ “C-ﬁ'BHC@:E?’ﬂ/l:l':7:4'7_--5\;:55‘"}'%

AFEOKD " COZH)
Fig. 4 Radioactivity in tank water from model
ecosystem of carbonyln“ C-labeled carbaryl.

#—% “C & tank waler,@—echloroform soluble’ C,

O—0 water-soluble “c

BB ORVICIT LT, BRORRIC BT HHRO
MREAHETT 5L LT, Toxmawa 690 (15
W BRI E~ DB R IBEE LT3, ZOJik%
carbaryl IZIEH L, KBOAI 7w awaaig T
e D LizcDh PCOGRlEHIcLo S, HAMD L
i, ity o e maA s TEEYCOD otk Y C L

KGR DRD " COUEH
Fig. 5 Radioactivity in tank water from model
ecosystem of ring -"C-labeled A-BHC.
(o—w: toluenesoluble'' C, 0—0 rwater-soluble’ €)
Tomizawa el al. Presented at the Anenl Meeting
of Jap. Soc. Agr. Biol. Chem, Sapporo, Japan
D&Y, 130 HRIMGRC OMIREEEL, KR TAEE
BB~ DB EANEA TNBZ LR LI,
3. Ltnimm
JEBRINEG 5331 T, KR K 100mL £ JEi kA5G
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Table 4, Concentration ol carbaryl and its metabolites in solvent extracts and in residue
fractions from water and organisms.
Water and Concentration* (equivalent ppm)
. . B+C
. CHCI1; soluble water-soluble Residue Total ¥C  -—r—T557
organisms fraction (A) fraction (B) fraction (C}  (A+B+C) AE‘?)* ¢
Water 0. 0005 0.0043 0.0048 89.58
Snail 0.07 0.24 2.57 2.88 97.57
Guppy 0.09 0.34 1.79 2,22 95.95
Hornwort 0.18 1.45 5.68 7.31 97.54
Rice 3.86 2.08 2.28 §.23 53.10
Radish 0.63 1.19 1.00 2.82 77.66
*Concentration is shown on the basis of fresh weight.
F5H RBROKEUEEHOY 0w s 2 AEESTO TLC 2 k3 “C A7
Table 5. Per cent distribution of carbaryl and its metabolites in chloroform extract
from water and organisms after tle analyses.
0.66
Rf value 0.97 0.81 0.75 (carbaryl) 0.5~0 0
Water 51.9 8.1
Snail 10.3 51.3 (tailing) 38.7
Guppy 43.8 6.6 49.6
Hornwort 6.5 5.4 9.4 37.7 (tailing) 41.0
Rice 1.0 95.0 00.5 3.5
Radish 3.0 83.6 13.4

7 uw S AaBEESEL, SR TLC-3~ 52
AFIFT 4Pl B3

FEAFEFE 5 EnHIBE ADADNC carbaryl O
HEHTBE 0.00046ppm T, ERESKFEORS RO
0.196 KHEE i o fo. KROEPNTE T 5 HMEHRE
TS A S ED 7 v w dob ST RS O NE
G, I OTEME S E LRSI S CAERC ST h A
HEEDWWE Lsh, Sk cofolEERRL-,
BERDA 2L~y 84 3T EROYC carbaryli
EZENTWIz, & ITA F T VC lfD 459% A% 14C
carbary W2 33 D CH iz, SIULF 7 ARERE
LCvd YC carbaryl 2 BIR L Jcfeibic, 2ok 5
Bl ofcbDEL BB,

Mzrealr B OFECHEY, RERORREEND
UC carbaryl O¥E (ppm) %, KRFEOKDFh (ppm)
TRELT, EhidnFi EM) 2EiliTaL, Tl

cthyl ether-n-hesane (4: 1)

FC16& 5, IFREMRRI DAL TR A&
HELEUEY kel

63T, Muemalr HoBFAz o RAF 4, B LK
Thic R LcRETEs R EM 25848 LTRL
fo. EHEBEBRE AT —ET EM 25T 100~155 &
ke —HH—s34 — b FBBHO EM {3 0~10Th
io bk, FARFEERC carbaryl © EM (X0 Cilidh -
i, F—o{tiem Tz bl Kaawe 5% @
XMC T EM EE~Th, 2 bEVWHThs,

VExEL®B L, carbaryl @K~ O RE
i S, ERRKR TR Lee sk
28, RIPTIIBIENT S 2 B RO LI MR TH D
o EMEER R,
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Table 6. EM for agricultural and industrial chenticals in fish and snail.

Chemicals Fish
Aldria 3, 140
Dicldrin 2,700
Endrin 1,335
Mirex 219
Lindane 564
DonT 84,545
Heptachlor 3,823
Chlordene 1,122
Carbofuran 0
MG 169
Carbaryl 13
Terbam 0
BPMC 0
MIPC 376
Parathion 335
Alachlor g
Propachlor 0
NAA 492
PCB, penta- 12,152

DOP 9,400

Snail References
44,600 21
61,657 21
49,218 21
1,185 21
456 21
34,545 21
37,153 22
53,038 22
0 4
1,039 &

16

3 18
18
30 18
0 23
24
0 24
162 12
59,630 10

13,600 11
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Summary

Fate of Carbaryl in a Model Ecosystem
By Shigeaki Tsuce, Hikaru Kazano, Takanobu NisuMura
and Choiiro Tomizawa

The fate of “C-carbaryl {l-naphthyl N-methyl
carbamate) was investigated in a model ecosystem
similar to that devised by R. L. MEgrcaLr and co-
workers.

Carbaryl was appreciably degraded by tobacco
cutworm larvae (Spodopiera litura Fabricius) which
were the first step of food chains. Half of radioacti-
vities in the excreta were the water-soluble conju-

gates consisting of f-glucoside and f-glucuronide,

Radioactivity in tank water reached a peak on
the fifth day following commencement of the ex-
periment, and then rapidly decreased,

The ceological magnification (EM) ratios of
carbaryl for guppy (Labistes reticulatus Peters) and
red snail (Indoplanorbis exustns Deshays) were 13
and 18, respectively, on the 33rd day, and were
extremely small compared with those of organo-

chlorine insecticides such as DDT, aldrin, etc.
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SR oAty HCB o

BB » FrRipeSe - e {3 « BT
Kimikazu Sarro, Shigeaki Tsuce, Shin Watanase and Takao Mesaxr :
Determination of Technical Impurity HCB in Agricultural Chemicals

The hexachlorobenzene (HCB) contamination of some organochlorine agricultural chemicals
formulations products which were submitted in case of application for registration or collected
from manufacturers, dealers or users, was analyzed by gas chromatography (GLC} and thin layer
chromatography (TLC).

The sample was dissolved in chloroform, and was determined, with di-n-buty] scbacate as an
internal standard, by Shimadsu GC-6A (FID)., GLC condition was as follows: 3mmx1.5m boro~
silicate glass column packed with Chromosorb W-AW (60~—80 mesh), liquid phase 59§ DEGS+1%
H,PO,, oven temperature 180°C. For reconfirmation, TLC analysis was carried out with hexane-henzene
(7:3).

An analysis of the dimethyl 2,3,5,6-tetrachloroterephthalate submitted 1n 1975
showed (.1% HCB, but a sample collected in 1976 contained 9.1% HCB. HCB detected in 209G
quintozene formulations were from 0.1% to 0.3%.
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Masatsune Opa, Naoko SsHipa and Tsukasa Kasmiwa: Direct Gas Chro-

matographic Determination of Carbamates

A study of the direct gas chromatographic determination of pesticidal carbamates has been

carried out. The results suggested that § compourds (Tumacide, Isoprocarb, Arprocarb, Hopcide,

Machal, Bassa, Meobal, Terbam) could be determined by same gas chromatographic conditions used
Silion DC—200 (on Gas Chrom Q) and there was good effect on deviation when formic acid added

into the sample solution containing carbamates,

It will be able to simultaneous determination of 4 carbamates,

Although it may happen to decompose a little of certain carbamates we believe that it is a proper

method for conventional and industrial analysis,

H = A — PRI Y v, 3 o5
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#F735, o OLAETEEO BRI KIED A TR L
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H1ge B Uit & RAaem

1k & L] IR (53 2)
1) MTMC (A& b UA-N-gFh—s3t— b) 2.68
2YMIPC (2-4 VoA T 2= A-Nud FLh—a30 — b} 3.83
3)PHC (-4 v Tosi%y 7 =0-N-FAFnh—stt}) 5.25
4YCPMC (-7 ua 7 u=p-Ne-R Fldyemsid—~ 1) 3.12
5) XMC (3.5- % UA-Nod Fah—std — 1) 4.20
6) BPMC (-t v &) ~FFA-N-2 Frh—rit—1}) 5.30
7) MPMC (3.4-F ¥ JA-N-x FAh —s34 — }) 4,95
8) F—rtn (343 4 V—TFNT zz2p-N-FdFNH—stAd— L) 6.60
§) NAC (- 75 A~N-AFH —s32— b} 9.52
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3
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HOE S —atA - b BFRCIT B FREOZIR

RERE S %
MTMC 0% 0 %
MIPC 0 0
PHC 0.5~0.9 0.2~0.3
CPMC 0 0
XMC 0 ~0.3 0 ~0.1
BPMC 0. 01> 0. 005>
MPMC 0 ~0.4 ;0 ~0.d
F—ats 0.4~0.7 0.2~0.6
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BR 2 d HEb AL I v PR L E T 0~24
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2 O G C i
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CPED @ ) T
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oA YA L F A 2.1 3.4 7.3 0-017) 0.0072 0.030 7.1 12 7.2
ZupAdwAARVET L >S40 >40 400 400 D40 400 400 40 >4
awdi—} 7.8 4.2 1.8  0.025 0.020 0.018 7.3 7.8 14(F)
$TF - 1.3 0.80 3.0 0.027 0.026] 0.030 15 14 1.0
PR FAE v A 5.6 1.5 0.35 0.010, ©.018 0.0060 8.0 7.5 26
BIRER G 120 45 230 330 350 96 140 78 40
FEEE P VY T O AL AR K 0.32 1.5 1.6 8.4 8.6 8.4 2.3 2.0, 0.075
v PPN 0.92 2.2 26 0.025 0.038 0.01F 28 18 28
FIEVER 0.58  0.48 0.017 0.0080] 0.013 0.0075 8.0 11 13(70)
F vl 1.5 3.2 14 6.4 6.4 6.0 =40 >40 5.0
EU T v Fd Y 13 9.5 14 0.025 0.025 0.020 25 13 7.5
EYIh— >40 40 18 0.048  0.038 0,042 400 >40| 3500K)
YU 2 HALFA 1.8 3.0 3.5 0.018 0.020) 0.0:3 6.3 7.0 14(H)
FasiRA 9.5 10 7.0 0.13  0.18  0.10] 40 40 42(30)
Ttk R 4.8 4.1 6.4 0.0063 0.0035i 0.0058 40 5.7 14
T xhanT 2.7 3.3 18 0.0200  0.054  0.013 13 7.8 28
#Y + 7 e WG 0.025  0.085  0.12 0.065 0.17 0.042 2.8  0.22 0.018
AFd VEFFd 3.2 3.4 3.5 0.0057 0.0062 0.0065 8.9 2.2 7.2(%)
AFNAYVFXLTH— | 0.7,  0.58 1.2 2.3 2.3 1.8 3.5 3.6 1.8

) & Qoo bR TSR Ch 5.
02,8, 4RBEC, FLAURL ok AR, R OHR, R REFL
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B2k PEAO RIS 5 B REFRE (TLm{d : ppm)
AN w22l <ok~ ol ihs”

o z  Alexspirravjivya

AUENSE] T ’ g IvrmIivva Adn | Few I()l:)%ﬁ

i e 48hr | 48hr | 48hr l 3 hr [ 3hr l 3hr \ 48hr E 48hr l 48hr
7 A >100 >100 >100 >100) >100 >1oo] >1oo§ >100 = 1’(24}3?
AV Tartsy 6.5 5.0 14 35 >4 38{‘ 14 14 7.2(3,)
=P — 13 10 7.3 24’ 20 25% 25! 4.3 12
BRI 80, 1000 >200 950 430 5?0! 15 6.8 40
AELHAFLE Y Y >40 ety >40l >>40) =40 >40: 20 18 15
FAy TS >40 40 >40i A0 40| 400 2400 40] 40
Yt Y — A 6.5 5.2 40 28 40 I8 40 >40>400K)
BAFYE 40 400 400 40 400 400 400 40 350080
FT Y ET >40 15 >40 40 >0l >40 >S40 >do| 7.3
JERT a ) — AL Y 5.7 4.0 15 10! 12 8.4 5.2 2.8- 3.5
SR H g B >>1,000] >1,0000 >1,000 >1, uoo{' >1,000, >1,0000 >>1,0000 >>1,000 >>1,000
FAFA TR 3.0 15 5.3! >400 40 400 40 >40] 1.80K)
Tk —n 6.2 7.2 2.8 400 40| 40 400 40 3.5
FAFA T =V 1.2 2.5 15 0.18 {1,20l 0.15 9.0 1.30 4206k
A GRED 840 770) 21,0000 1,000 1,000 >1,000! >>1,000) >1,000 >>40
{ ¥ &% 73 73 75 50 55 60 110i 130 40
VAR M 140 100 140 130) 110 120 36 90 40
| Fovat v 110 130 140, 150; 150 160 370 350, >do
TuFdvFLTe F 320 330 330; 190 180 170 460 5000 40
3-AFa2-TH Y >1,0000 >1,0000 >1,000. >1,000] >1I,000 >1’000| >1,0000 >1,0000 40
TS 17 30 54; 150 150 140; 320 3100 40
DAD .2 0.30 >40i 400 >4 >S40 >400 >4 2.3
EMS C* 0.15,  0.13 1.0, 2.8 2.5 2.35 2.3 2.0 0.18
0.14  0.15  0.18 8.2[ 5.2 1.4! 0.73! 0.35

PCP-Cu

4. 8]

* 5 8'—bis {(dimethylthiocarbamoyl) —&, N’ — ethylenebis (hydrosulfamine}. (& / » 7 20 1 &),
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H3% W%ﬁj@ﬂqﬁﬂwuﬁéqhﬁziﬂm%& (TLm{# : ppm)

Y@‘ e ST ] ] . e A Tl e Fl= & ’;”;j’

ﬂﬁl%ﬁsﬂ \::r Ale A &h }-/a‘?\//:ri‘dy:syyg U ;(:’;?ﬁ

# % A " gghr | ashr | 4shr | she | ghr | 3he | 4she | dshr | dehr

T aTa S0 400 40 400 400 40 400 >40] >40
ET—RT )Y 5.1 10 28 2.6 40 7.5 8.5 10| 28(F)
ARYPUTIY 3.2 13 15| 40| 40 >40 8.2 8.4 2.5
ANV g =T 2.8 3.5 3.5 1.0 0.84 1.2 3.2 3.2 4.6(3L)
Fu X pbry= 1.5, 0.89 28 40 400 40 10 2.7 >40
Iy 25 20 24 40 35 28 400 >0 27(R)
D - - 3.5 7.0 7.1 10 12 5.7 7.5 10] 4.6{F)
DAFEA R u v 3.5 3.5 3.5 40 35 35 40 >40 13
Hd4nwy >4 >0 40 40 >S40 >0 a0 >0 LI
FATIAAF N 3.2 3.0 2.6 5.7 5.9 5.5 7.3 10 4.6
FFeIF 13 13 14 35 40 30 25 40| 28(4)
=rS5Y) ¥ 4.7 5.0 400 400 40| 400 40 23 >40
PR 3.5 5.0 3.5 0.040; 0.030] 0.038 20 25 7.2
T EV~—| 7.3 6.8 13 22 7.8 7.8 13 7.8 14
TEIw—n 0.62 1.7 1.4 21 40 15 7.3 11 1.8
Fa ¥R 4 >40 15 >40] 400 >40 12 5.0, 40
~ L e A A A 7.3 7.4 7.2 28 21 26 18 16 6.4(50)
2 FPS — 2.8 2.8 2.7 7.0 7.9 7.6 27 25 5.3
N A >40 >40E >40] 400 40 40 400 >40 >l(%‘_)g
AL ST S 3.0 3.5 4.1 2.0 2.8 2.3 3.0 3.3 6.5
& b 34 28] 400 >>40] 400 >40 28 28 34
MCPAY Y sIE 210 230 150 300 380 270 260 2700 >40
MC PREE 400 400 40| 400 400 400 40 400 >40
MCP7FAZAFL 5.4 3.7 2.7 28 37 26 >d40 >40 16
MCPB=F=AFL 5.6 1.4 10 3.3 3.0 2.5 21 18 10
MCPRBF Y 2R 38 30 21 310 330 280 25 30 >40
NOREA 30 33! 400 400 400 40 400 400 1800K)
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H4E  HREREAEo KEERC B BRI E (TLm{d : ppm)

e A ; ez ola =lr.rle n
S e Ae s ¥alreaviaeyal U005 . I
o LR S l P S Z:}')lz A=

T |
oo & - N 48hr | 48hr | 48hr © 3hr | 3hr 3hr | 48hr | 48hr

(FHRlE LTpg gD T :

T hmw s

24P m b Tl —F R YT A 3.2 7.0 3.5 57 65 60 20 27
RF=hm T —aF YT 18 27 17 15 15 10 35 46
HFaVE v T - R YT A 230 170 120 130, 150 100 230 240
B-= buF Fame i b Y oa 71 70 72 57 65 61 240 270
FIFww >400  >400 400 40 >0l 4o 400 >40
R 110 110 110; 130 140 130 2000 >>200
= A LA >S40 >400 >40  >d400 40l >400  >40,  >40
dA4F S - 5S40 400 40, 400 2400 >40)  >40, 40
FeE Ty >S40 400 D40l 40 400 >400 >4 40
HAYFy T A ! 19 13 12 400 =40 >400  >40 40
#r 2~ hE ! 2.7 3.5 3.8 7.3 7.3 6.8 24 24
% LYLT 5 21 18 >d0] 400 40 400 40 >40
=Y vF boo>d0p 40 400 400 >40] 400 400 >40
FaLET Yy 0.200 ©0.33 0.36  0.20 0.18 Q.22 6.5 7.0
+e /e (FLAD 400 40| >4 >40 >40 >S40 40| 40
ST u gy 36 >40 >40 >40 =40 >40 >40 >40
vk v P A =1,000{ >1,000] >1,000 >1,000| >>1,000 >1,000 >1,000{ >1,000
bbb 2.0 1.3 4, 40 >40 pI 2 30
Tatle Yy >100p 1000 =100 850, 200 7000 >100] 100
TavAT— =400 400 400 40, 40| 400 40 >40
»)mvf 0.035 0.042 0.073 32 35 40 3.5 4.9
szavv(ﬂﬁD >1,006) >1,000) >1,000{ >1,000{ >>1,000] >1,000 >1,000] >1,000
PR b—w >40] 0 4000 40 400 >400  >40, 400 >40
PR gy TR >400 240 >0 D40 >400  >40 40 >40
R S L >0 >do sS40 40 400 400 400 40
FTHY ‘ 590, 840) 450 720 700 850 740 780
=H = Cod0, 40| 40 400 400 400 400 >40
E 1.7 1.6 2,20 40 >40 36, 1.8 0.45
AT D 4.8 5.(; 7ﬁE 29 32 280 40 40
- 40 400 400 >d40) 40 400 400 >40
e >400 0 400 40 530 1,300 3600 400 >40
A I 2.8 3.1 7.0 12 18 10 7.5 10
Fre—y ] 22 22 320 40 240 >40 25 25
~F TR X >40 pgil] >40. >40 40 > 40 >40 >40
RAES VK 15 26 21; >S40 >40]  >d) 38 >40
wY YNV 40 40 400 400 >40) 400 240, 40
Hatd 70 23 180 1,000, >»1,000) >1,000, 310 400
€/ A AEER YU A =400 >4 >4 >w| > A0 > 40 >40, >40
v HIVFE GEAD 27 25 28 3 15 27 40, 23
5 7 = b 0.86 1.0 1.4 0.18 0.18 0.19 2.8 3.0
Y5y >40, >0 >40 >4 40 >0 40l >40
HEES VY s 17 >S40 40 >d0  >400 400 >400 40
Ao b 400 40| 400 400 400 400 >4 >40
NFE—R >100  >100] 100 >1,000] >1,000; >1,000 >1,000, >>1,000
2,4,5-TP SN AR A0 A0 400 A0 40 40
B-FA v 730 700 >1, 000 580 4300 1,000, >1,000f >1,000
MH-30 40 >400 0 400 400 40| >d40) 400 >40
OEDZ Y —» (iHED >S40 400 400 400 400 >400 40 >40
OMH-K >80 >80, >80 >80 >80 >80 >80 >80
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