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Fig.2 B RAIE RS O T H-NMR 222 |

Fig.2 1H-NMR spectra of components of mock formulation A-C
Fig.2-1 alkylarylsulfonate, calcium salt {methancl solution) 2rg
Fig.2-2 MTMC (technical grade) g
Fig.2-3 p-xylene (guaranteed reagent) 2ng
Fig.2-4 aceton  (guaranteed reagent) 2ng

Fig.3 FoF T Y AR R R - BT T SRR RIS ENAO L H-NMR =<7 b

Fig.3 'H-NMR spectra of mock formulations and pesticide formulation containing alkylarylsulfonate
alkylarylsulfonate, calcium salt MTMC p-xylene aceton weight
Fig.3-1 mock formulation A 332 ( methanol solution } 28% 26% 13%% 2mg
Fig.3-2 mock formulation B 10%% ( # ) 26% 41% 2325 44ng
Fig.3-3 tock formulation C 19 ( # ) 27% 46% 26% 40ng
Fig.3-4 pesticide formulation A 43mg

Fig.4 SEA A CHAmMEHRIRF A 2SE T 2 i REEYAIO I C.NMRR 2 p il

Fig.4 13C.NMR spectra of nonionic surfactant and pesticide formulation containing this agent
Fig.4-1 nonionic surfactant product Tng
Fig.4-2 pesticide formulation B 80mg
Fig.4-3 pesticide formulation B 43mg
Fig.4-4 pesticide formulation B 25mg

Fig.5 TFNEB TR BPRMUIITESEDIC.NMR 224 b L

Fig.5 13C.NMR spectra of ethylcellosolve and pesticide formulation that this solvent was added to
weight accumulation {imes
Fig.5-1 ethylcellosolve {guaranteed reagent) bag 1024
Fig.5-2 pesticide formulation B that 10% ethylcellosolve was added to  48mg 1024
Fig.5-3 pesticide formulation B that 2% ethylceliosolve was added to  44mg 1024
Fig.5-4 pesticide formulation B that 1% ethylcellosolve was added to 43mg 4095
Surmmary

Establishment of quick multiple analytical method
for inert ingredients of pesticide formulation ( Part 1)

By Yukio NISHIZAWA, Kazuo OGURA and Hiroshi MOMO

Inert ingredients produce the powerful effects on the physical and chemical properties of the
pesticide formulations.

The quick identification of these ingredients is required for the better quality control of the
pesticide formulations.

The authors developed the easier method to confirm the equality between formulations by Nu-
clear Magnetic Resonance { NMR ) analytical method.
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The operating conditions were as follows :

observed center
observed region

filter range

sampling points

flip angle

pulse repetition time
irradient of 'H - region

accumulation times

diameter of sample tube
sample weight in tube

'H - NMR
399.7 MHz
12,019.2 Hz
6,000 Hz
32,768
30°
5 Sec
not
16
Smm
A0mg

A
=

;295

¥ C-NMR

100.5 MHz
30,120.5 Hz
15,050 Hz
32,768

45°

1.5 Sec
complete
1,024

The contents of the target component for the practical lmit of determination in this study
was in the range of 2-15% of the pesticide formulation, depeénding on the molecular weight,
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Figure 1. Gas chromatograms of {A) the pentafluo-
robenzyl-MCP standard, (B) fortified (10ppm) penta-
fluorobenzylated brown rice, and {C)} pentafluoroben-
zylated control brown rice

Operating conditions | column, DB-5 (0.53ss 1.D.X
15m) | inlet temperature, 200C ; detector tempera-
ture, 300C ; oven temperature, initial 150°C for §
min, programmed to 230°C at 10 ./min, then 230
¢ for 5 min : carrier gas, N2 10mf,”min ; make-up
gas, Argonmethane (9-+1}) 30mémin.
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Figui. «». nrcowthalogen mode) chromatogram of

a standard mixture of phenoxy acetic acid herbi-
cides

GLC operating conditions : column, DB-5(0.53n=
[.D.X 15m) ; inlet temperature, 220C ; oven tem-
perature, initial 100°¢ for 0.5 min ; carrier gas,
He 30mé, min ; make-up gas, He 20mf”min HECD
operating conditions : transfer temperature, 300 ;
furpace temperature, 80T ; reaction gas, Hz 50mé
/'min ; conductivity solvent, deionized n-propanol
0.5=¢,min ; vent period, 0.5 min ; range, x10;
attenuator, x32.

Peak identities : (1) MCP-ethyt 6.3 ng, (2) MCP-
aryl 9.1 ng and (3) 2, 4-D-butyt 3.4 ng.
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Summary

Clean-up procedure for the Determination of 2-Methyl-4-Chlorophenoxy Acetic

Acid Herbicide in Brown Rice Using Gel Permpation and Frorisil Column Chromato-

graphy

By Kazuo ITO, Tsuyoshi SAKAMOTO and Yasuo ISHIL

A method for the residue analysis of MCPA herbicide by GLC is presented.
The sample is extracied with acidic acetone and partitioned into dichloromethane. The herbi-

cide is separaied from oily co-extractives by n-hexane-acetonitrile partitioning. After hydrolysis
of the herbicide esters, GPC cleanup is performed prior to the pentafluorobenzylation of MCPA.
The PFB derivative is cleaned up by Florisil column chromatography and determined by GLC.

Residues may be determined at levels as low as 0.03 ppm. Average recovery was 88%5. This

paper also describes the determination method of some phenoxy acetic acid herbicides by GLC-

HECD.
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Figure 1. Time course of TM photodegradation
to MBC

Four milliliters of a methanol solution contain-
ing 16.6m7 (48.5 4 moles) of TM were pipetied into
a 1-1 flask containing 800af of 0.1M phosphate
buffer at pH §.85. The mixture in the flask was
stirred cotinuously while irradiated with a 100-W
mercury high-pressure lamp for various time in-
tervals. The photolysates was extracted with ch -
loroform, and the solvent extradct was concentra -
ted o a small volume. The analysis of the photo-
{ysates was carried out by HPLC on a Partisil-10
PAC column (2. lam 1.D.X 250an) using a solvent
mixture of n-hexane-dichloromethane-ethanol (67
12815, viviv) as the mobile phase at a flow rate
of 0.8mfmin. The efflzent from the column

was monitored by UV at 254 nm.

BHEE s e F Y374 —REEFAT 5 R - b AT ADRSFLEROI 29

i I 1

5 10 15

J \
[

0

Time ( min )

Figure 2. Chromatogram of a standard mixture of
TM and its degradation products.

HPLC conditions : column, Nucleosil-NH2{I10#m)
4.6zz [.D.X 250=e ; mobile phase, n-hexane'etha-
nol (9149) ; flow rate, 2mfmin. ; column tempt.,
40°C ; detector, UV 220nm 0.01 AUFS ; recorder
att., Xi6; sample size, 2041 ; peak identities, 1.30
ng MBC, 2.33ng TM, 3.78ng OA-1, 4.68ng OA
R
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Figure 3. Chromatograms of the photodegradation
products of (A} TM,(B)QA-1, (C)OA-2 and (D) MBC
irradiated with UV-light.

Two hundred micrograms of TM, 2164g of QA-1,
200 g of OA-2 and 26448 of MBC were respecti
velycoated as thin films on the inside surface of

MBC

separate 300-m¢ beakers by evaporaling methanol

solutions (2a¢ each). The beakers were exposed to

UV-light for 24 hours at which time photolysates

were rinsed from the beakers with dichloromethane
and analysed by HPLC.

- L—Ma HPLC conditions as described in Figure 2,
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Figure 4. Chromatograms of the photodegradation
products of TM, OA-1, OA-2 and MBC in natural
sunlight,
Two hundred and sixteen micrograns of TM, 260
g of OA-1, 2042g of OA-2 and 2124g of MBC
were respectively coated as thin films on the inside
:':‘ ~ surfaces of separate 300-m¢ beakers, The beakers
< <'; were placed outdoors in natural sunlight for 4 days.
J \.J’J \_U\ Other experimental conditions as described in Fig.
3.
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Summary

High Performace Liquid Chromatographic Analysis of photodegradation products

of Thiephanatemethyl
By Yasuo ISHIl and Tohru YOKOYAMA

Photodegradation products of TM in the solution- and solid-phase were analyzed by HPLC.

Irradiation of the diluted aqueous solutions of TM with a 100-W high-pressure mercury lamp
resulted in a rapid photodegradation. The major photolytic degradation product was MBC. The
remains were unidentified.

The buffered aqueous sclutions containing TM were incubated in dark at 30 C for 6 days. M-
BC also was the major degradation products,

Photalysis of TM on glass by sunlight and UV-light was carried out for 1-4 days. MBC and
2 oxygen analogues of TM were isolated by HPLC from photolysates of TM.

Irradiation of the agueous solution of the oxygen analogues with the mercury lamp was also
carried out. The oxygen analogues were hardly converted to MBC.

The major degradation product of TM under various conditions was MBC. However, significa-
at oxidation of TM occured in the solid-phase to from oxygen analogues of TM.

HPLC analytical tequnigues used in this experiment can be applied to the residue analysis of
TM and its metabolites., The minimun detectable limit was below 5 ng for TM, MBC and 2 oxy-

gen analogues.
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Tabiel. Analysis of herbicide concentration in test water ( ppb)

Exposure Oxadiazon Butachlor
(day) l1pphb 30ppb ippb - 30ppb
1 .34 2145 0.82 2005
3 .06 26.87 0.6 1 2896
4 .95 3139 .41 3438
5 LO1 27.34 0.6 8 2120
] 0.66 2881 0.6 6 240686
T 0.5%9 29172 0.52 2848
8 0.7 2 3188 0.81 2329
10 0.6 2 3005 0.73 3034
12 0.55 20.75 0.76 2670
14 0.6 5 10.63 0.8 3 3144

Detection [imit . Oxadiazon 0.f ppb, Butachlor 0.2 ppb.
Average recoveries . 98%

FoE REEGEIRET

Table2. Analysis of herbicide concentration in carp { ppm

Exposure Oxadiazon Butachlor

(day) lppb 30ppb 1ppb 30pphb
3 0.700 10990 — 1.880
7 0.6090 5060 0.071 1.4 490
10 0.540 14250 0.08 4 L5690
14 c.400 7.510 0.210 L7000
7 0.075 2.730 0.0 71 —

¥ Number of days after test carps were returned to non-treated

water after herbicide treatment for 14 days
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Table3. Bioconcentration factors of herbicides in carps ( BCF)

Exposure Oxadiazon Butachlor
(day) L ppb 30ppb 1pob 30ppb
3 8§54 424 — 68
7 732 195 21 52
10 659 550 107 57
14 488 290 269 62
Summary

Bioconcentration of paddy-herbicides in carp, Cyprinus carpio

By Kazuya ASANQO, Hajime IWAMURA and Yasuhire NISHIUCHI

This study was carried out to determine the bicconcentration of the technical producis of oxadiazon
{ 5-tert-butyl-3- ( 2, 4-dichloro-5-isopropoxyphenyl ) -1, 3, 4-oxadiazolin-2-one } and butachlor ( 2-chloro-
2,6 diethyl- N- ( butoxymethyl ) acetanilide ) in carps. Carps were exposed to solutions of these her-
bicides of 1 or 30 ppb concentrations for 14 days.

Bioconcentration factors { BCF ) were considerably low during the treatment, the maximum values
for oxadiazon being 854, butachlor 269, It was also found that either herbicide was eliminated from
the body of the carps rapidly. When they were returned to non-treated water after herbicide treatment

for 14 days.
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TG DOIRE BEHERIT R T 52T X 5 RER
HEERPOFRY ARBEBORBEERE

gl W, BH OB, EE RS BRI B

FEHEIZST A KEADHTAHAFSO L HOMEER L
% EEOHHEERIZE~ 174 Tha ( KERG0Fha ) o
LTWB,

FEe T ( 2RRALTR ) 1ath Bk, ~T 27
#-2MATEC i e OEIAH2 00, B
S Y OBAWPHEEOEROH TEMTH B I
®, FEE-LEEOS 5 KEAMETREFRZHRIE
Thhe

HEFBOERLSESD oL TV ARFEORETENT,

B ORI E R RO DOEESHN L LT,
ZOED T ONTEL T RIEL B0,

LoEHNBELL, BROTEREASEEL TV
v Db OHE TRIE S N MEEEIRIL OV TEY
BEORBLRBELN,

SEOBEITIVTEOLHWNESR S5 D AREHE
o TERIL o, ZOHRIIFOFE Y ARED
W BEHBALLUTTH -1,

#1 WELCHEELFEY ARROERETHRORE

BHlem e wa s aposmonmeasn |0 8 wse | oo
A k. » ¥ » 8 ®W|E D D P 30% 14-ha | 7722 | 9.2
” ” ” 8./13
F4FTF Ly 2HH|D E P 50% | 1.2£/ha | 8,2
B S oy o FHOE| AT, s B% 1.24 /ha 730 10711
7 3 N v ¥R Al 7 v oy W% 14 /ha 8 /25
ol ¥ - F ¥ A4 F S| C V M P 50%]| 0754/ ha 6,719 | 9238
7 F v v B A E€VFIrFAr % 14/ha | 7,713
r /s ¥ » ¥ #H|E D D P 0% 14/ha | B.715
Aot oM oy ¥ OB OH M E P45 % 14 ha "
3} E s ¥ ¥ ® H|E D D P 3N% 14/ ha | 7,730 | 9719
A S - A P P 50 % 14 /ha #
F o4 7Ny ¥ HAID P 3% 1.5¢,ha 8./10
B A 0r N oy ¥ R OH|M E P 45 % 16/ha | 8.1 9.1
> 5 o oy 4 B OH|l~ 7 v o 45% 14/ha | 8,715
FiFFULre o ZABA|D E P 50 % 1£./ha #
F L s 42y PER|E D D P 2% 1.5, ha | 8,13 | 9710
M P P 30 %

* HEEREE A BERRKEEATE s



38 B OE B OBE W OR & 205
A% o w4 O Al M E P 45 % 16 /ba | 7721 | 9./17
” ” ” 8,79
A > P O 1 1 4 7 2/ » 4% 14, ha 81 1./25
” ” # 8,728
#2  EPHG LT b ABIEODITEE
_ h.m%*"'%% A B c D E F G H
¥4 7 v s {0.003 {0.003
EVE 7 FF {0.02
v 3 v {0.01 {0.01 {0.01
cC Vv M P {0.005
D D V P { <0.003 <0.003 | <0.003
D E P €0.02 {0.02 <0.02
E D D P (0.01 {0.01 {0.01 {0.01
M E P <0.01 <0.01 {0.01
M P P {0.01 £0.01

()  BRsRE MEgBIENFE) (V27 s q xR BBMSSEHN ) OT5~108EH 2 &1
e A A (63, 12, 12~64,

1, 7)
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