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hours after _treatment, Per cent mortality was
rev1sed by Abbott’s formula. The lethal action
-was computed by Finney’s method and the
results were presented in Table 3 and 4. As
shown in Table 4, L.C-50 or LD-50 of barathion
and methyl ‘parathion varied by the 'larvae
The larvae .fed on
Matsuyama-omachi were. considerably. more

fed on different ‘varicties.

resistant to parathion and methyl parathion
than the larvae fed on other varieties in both
-‘As regards the

the relative resistance of the

years under experimentation.
results of 1955,

larvae fed on Thara No. 5, Kidama and Aikoku
No.1 to those fed on Ma't:suyama';omatihi was
0.61, 0.53 and 0.51 in female’ 'and 0.81, 0.71
and 0.54 in male. The female'was always more
resistant to methyl parathion than the male.
This may .be due to the heavy weight of the
female larvae. v )

The correlation of the resistance of the
larvae fed .on different vanetnes to their quy
weight is shown in Fxg 2. In this case, the
resistance was not proportional to the‘bod~y

weight.

Efféct of Emulsifier and Organic Solvent on Deactivation of Malathion Emulsifiable
Concentrates. Studies on Organophosphorus Insecticides. IX Seizo MaTsunmoro. (Nihon Noyaku
- Co., LTD) Recexved July 20, 1959. Botyu-Kagaku 24, 123, 1959 (with Enghsh résumé 130).
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' '_I‘able 1. Physical properties of organic
solvent . ,
R . . Dipolemoment
Sovent | Contant ¢ | (ebyeltit=
Isopropylalcohol ‘ . ’ - 1.699
n- Butylalcohol " | .. -19.2 1.66
* Isoamylalcohol ‘ © 182
. Benzene -~ { = 2.28 . 0
Xylene 2.52 | PO 0052
‘Water - | - 80.00
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- Table 2. - Emulsifying agents, used in
the preparation of malathxon emu151f1ab1e
concentates :

Emu]sxfymg 'Neutralization |- pH . | Moisture
agents.” No Agent (x100) 2
‘1. H:SO4 5.6 0.15
2 | P | 68 | 019
3 Acetic acxd : 6.5 0.18
4 Fatty ae1d 7.0 | 0.18 ' -
5 " Oxalic acid 6.9 0.18
6 | -Fumaric acid | 6.9 | 0.29°
7 none 7.6 |- 0.08
-8 . acetic acid 6.4 0.72
9 v 6.9 | 0.05
10 y 6.7 | 0.27
11 v 6.7 | 0.55
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* Properties of each fraction on molecular distillation of the .

W24 B

Table 3.
- . emulsifying agent (Table 2. No 3) -
No Fraction Bp(°C)/10-mmHg | Distillate’ \" Moisture | 3y a1, | Molecular
o ? s - A ‘ weight
8 First 200~205 33 | 072 142.4 | 7 3%
9 Second 220~295 40.7 0.05 - 107.1 - 524
10 Third” 324~330 20.5 0.27 83.6 671
11 Residue 30.4 - 0.55 . 60.6. 926

Toble 4. Stability of malathion-organic solvent mixtures at 40°

Organic Solvent Initial concentration 25 30 days storage :
. Concentration 25 Decomposition 2
Isopropylalcohol 50.0 \ " 46.3 ' 7.40 '
Benzene 50.3 51.0 0
» n-Butylalcohol 50.0 45.3 19.36
Xylene 50.0 50.0 0
Isoamylalcohol 50.0 2.2 - . 1556
. None’ 95.1 9.0 ' . 0
" (KRB co—Z2 IR cc) X 28.05x N/2NaOH DA
OH —value = -
‘ 56110 A R R
G M OH va]ue ‘

W A A EHERRORY ZF LS 5L a—0
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Table 5. Decomposition of various malathion €mulsifiable concentrates at 40° storage.
Formu- Organic Emulsi-| Initial [pH (12 aq-soln)| 30 days storage | 60 days storage | 110 days storage
taton | vene | 278 ation | iy o days-(Copeent Decan: ConeentDecan Coneent- Decen
No <Rt | agent 2% storage o P o o P % %n P o -
I %ﬁgg;gfg?ffis 1 52.92. | 3.8 | 8.3 | 42.27 | 19.16| 41.73 | 20.23 |, - —
I | Benzeme. | 1 || 5193 | 3.8 33 | 45.28 | 12.80 | 44i35 | 16.52| 39.40 | 24.2
III | n-Butanol 1| 5153 | 3.7 3.0 | 89.35 | 22.40| 38.88 | 24.54| 33.42 | 35.14
v Xylene 1| 517 3.8 | 32 | 42.72 | 17.38 | 41.24 | 20.24 | 39.59 | 23.3
' Isopropylalc. 1 52.22 3.7 2.9 37.64 | 27.90 | 35.20 | 32.59 — —
. VI | Isoamylalc. 1 50.84 | 3.6 | 3.1 | 42.44 | 16.52| 38.57 | 24.13 — —
Vi Xylene 2 1.50.71 |. 85 | 3.1 40. 45 20.23 | 40.46 20.21 - —
VIII | Benzene 2| 51.29 | 85| 30 | 4.23 | 21.50 | 36.95 | 26.00f — —
IX | n-Butanol 2 | 50.83 | 3.4 | 28 | 40.74 | 21.40| 38.43 | 24.39] — —
X - Xylene 10 | 5205 | 39 | 35 | 4898 | 58| 4898 | 58| 47.11 | - 9.5
XI | Benzene 10° | 5260 | 3.9 | 3.6 | 50.65 | 3.71| 49.35° | 1.18| 47.96 | 8.8
XII | n-Butanol | 10 | 5254 | 3.8 | 3.1 | .46.57 | 11.36 | 44.99 | 14.37 | 41.59 | 20.87
" XIII | - Xylene 8 "| 5.81 | 39 | — i 49.23 | 49| — — — —
XIV .| Xylene 9 | 507 | 39| — | 507 | 0o | — - - -
XV Xylene 11 |'5L18 | 3.9 — | 50.09 | 3.60| — — — —
XV | X0 0aaa 1 | 5290 | 38 | 30 | 40.80 | 20| 7.8 | 846 | — -

{125 LRABCAROBIBELTL 3 8) =51y
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ABREINTLAEDTH-T, PEGH IV D
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REBN U6 RO TH 3. Lhdbdb
AT UIc& 7 52 v a v R E Lo
—_b, #/n~w%%ﬂ&br%Aﬁﬂﬂaaﬁ%%
HATWA5.
srmﬁmAmEmeaﬁambmmabrmmH
RINTO B 5 v b pHL7, pHD>5 ORTE
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Tﬂwﬂmﬁméﬂfv6.%CTﬁ®$mﬂ®%W
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No.7 H—FoERy D12, FfHl%HT pH=
6~7 AR LIC ORSME T RELx bTBEROG
EVHRBBIFTHB. b <5V AROTR
e UTiRFUERIO BV K X R BHBAA LT
RODEMEH L TR EBTE. .
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Table 6., Stabxhty of malathlon emulsxfxable concentrates at 40°

- AF°t“1‘\}‘(])ati‘_m _ Initial concentrateon % .150 days storage _
. . : - . Concentration 2 | Decomposition %

| 51.93 37.31 28.4

III 51,53 28.88 . 44.0

v 51.71 35.89 30.6

X 52.15 48. 36 7.0

" XI 52.60 47.73 9.3

. OXIT 52.54 . 39.00 25.7




.-Table 7.-

Bk B S o 2 %1

'Dééompositidn of malathion emulsifiable concentrates,

__prepared with several emulsifying agents at 40° storage.

F §rmulation Organic Emulsifying | . Inm‘fﬂ 80 days storage _60 days storage .
S - concentration] concent- | Decom- | Concent- |- Decom-
"No solvent agent No. ‘ or ration position ration position
, . b 2 % % - %
XVII Xylene 3 49.10 42.49 13.63 37.82 22.9
XVIII Xylene 4 49.40 43.85 | 1124 | 37.%0 24.9
XIX Xylene ‘s 50.10 44.80 10.58 40.07 20.0
XX Xylene 6 49.50 4.77 "15.62 37.85 24.5
XXI Xylene 7 50.10 45.20 9.80 | 418 | 18.67
XXII  |Ethyl alcohol 3 50. 62 39.04 22871 | — —
XXIII Cyclohexanone|. 3 51.20 39.55 20.93 —_ —_
XXIV  |Velsicol AR60 3 50.22 , | "4L.16 18.04 — -
XXv Xylene none 50. 40 50. 60 0 50.34 0
E FTaHsd 508 TN % 45° THIKT 5 LKF2a
25¢ T b DI UM A BRI 2R LTO 5. B
] AKX bOOKIER 1053 08, K50.5% 0
~ bR 12FOHTH 1. <7 Y VAARADKD
g 20p RBAOERRRIALHABDOKIBELEDTH T,
E FULAIRIRNCER U TR AT OB HREMIICHLE S~
‘é. XTHH5.
§ 15+ (Y] ?L‘ltﬁ‘]lt-’)b\‘co)ﬁﬁ
a ITEBRHELEA 6*&A¥L1Eﬁl%’f}?§§i§1?’6 z
tiz oz O 5 b NI, DRSO
5 3-5 4-0- 4-5' .é - I 6 b ANTH 5. Z CTHRREER, FakEt
o . . PRUIZE2%H No, T bR F o= 7x 2
Temperature _ ~x10.6 3 (C:H40) EA I FNT =l — X -
Fig 1. * Effect of temperature on the 8 (C:H,0) % 1.2:1 DHAREET, HEH
Sﬁi:ﬁ:::;on of malathnon emulsifiable ’i’ﬂﬂ?\‘.:'(' PH % 6~"I 2 SR LIS b DIeonTH
?ﬂ'é’ﬁﬂ'x'.f.:. O ODHEERIIB8HROAMD THB.
— “Table 8. Chemical and physical properties.
R g0l of emulsifying agent No 7 listed in Table 2.
.§ . Concentration
.g 25 Surface tension* 0.2076 10707 0.0
g dyne/cm 35.1 35.2 38.2 .
o Contact angle* % 49 51° | 54°
R sl | . -
0 01 03 0.5 0.8 1.0 . Cloud point (124) " 24°C
Moitsure (%) v Refractive index n%$ 1.5115
- Fig2. Effect of isture - i
decol:xilg)ozsition of max;;\::it:r:e e:.:;lsgz:ble OH Value 80.1
concentrate . PEG cgntent % 4.1 3% mo]:;:tulggo .

3L ERRUTOS. -
40° ~45° ORRDED THh 5. KBFOHM & Jtic
DREHAS {105, KERINT 5 LAFORIEIE

30°~40° HOMROWENL |

* Ring method (du Noiiy) at 25°C
¥ % Goniometer (vs silicon varnish) method.
after one minute at 25°C
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Fraction no.

50

" Fig. 3 Typical countercurrent dlstubutlon
curve for the addition’ of 10.6 mols of
» ethylene oxide to a benzyl phenyl phenol
"PEG : 6.1

% PEG OERDUVTIR AK®, il - #', &

Il RIFOSEFRES 0~ 257 5RATODHE
FHIXHROE b AR ERE AN TIT -1z, 208
HixF 4 Fig 3,, Fig 4 1RTH h CIILHT No.7
L UTik PEG 3%y 4.1% S5, FHILOK
HRIOIALH No.7 ks LT NaOH, CH;COOH
‘ZMAT pH Z2h AN DRI & b'CﬁJL\ a
ﬁ%ﬂm¢/n—wm—ibtﬁﬁ$%ﬁﬁbt

Table 9.  Effect of various emulsifying agents on the decomposition of malathion
emusifiable concentrates'at 40° storage. Solvent : xylene '
 Formu- | Emulsifying N emgll;llf;’lfng pH of Mal}:lag;x]ion 20 days storage at 40°C
]a%\}zn " agent Additive - agent fomulation concentration cor:fe}xalt?elx(t)ix:)n 'Decomposition
gent (x100) | (x100) o e %
| No.7 listed ‘ ' ‘
1 in table 2 none 7.6 4.0 . 51.23 48.63 5.10
2 Ve " NaOH 8.5 4.2 50. 80 48.06 5.40
No. 5 listed . R : , v
3 in table 2 none 6.6 - 3.8 .51. 18 46.16 9.80
No. 7 listed . ) ;
4 in table 2 | CHsCOOH 4.5 3.7 51.04 | 45.25 11.34
5 s CH;COOH| - 3.5 3.65 50.94 4.12 13.40
Dist. water pH=6.8 -
6o} 100
5.0 h .
o7
Q
5.0
R
Y
, 10
S 0 10 % 30 = 10 50
1 - = 4'0 - - Fraction no. '

Flg 4. Typical countercurrent distribution’
curve for the- addition of 8. 0 mols of
“-ethylene oxide to a octyl phenol.

PEG : 1.72%

NLDWFIEA XL NaOH » iz T pH=8.3 :cL

2L DIRRPRID D ERED LB 5Tz, 2T Uik

pH>5, pHL7 TEEEVN-TH <5 v VBT
RTMY 5% BESTN, FHROATIZ° 1
2 AOHT b2t 3 b, AUGH, BRERASEM .
ATHANL SIS, ISR & hHDrE %
HETHLOLEDNE. MR TV AN
(EDEFEA 153 b DRIULAIFD PEG, 5, pH

SEOHOWIMREMI. Wb CH;COOH RIA - HEEHOME, BESHES 503, TOHMICD
T pH {{%{EL Lz b DikRepfID b DIiTHA~TH L\Taim@&n%ﬂﬁwﬁiéna.
* 'S ‘ . HC=-COOC:H; S‘ 's i
‘ I - I
. g§3-8>P,—SH H5CzOOC ) g§§8>p S_S— P<88§;
: HC COOC»H5 'o _
HE - COOCH; CH30>P 5~ HC COOC.H
\ _ CH;O0. ‘ 5
. o H-c—coochs
0.5 §F aeT 2%3% #F, WOBREN, XHE
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Resumé

The degra&ation -of -- Malathion emulsifiable
concentrate durmg storage comes up to 20 to
‘30/ m a-year; this is a serious matter for the
manufacture and apphcatlon of the concentrate.

"In this report is given an outline of the study
since 1955 upon the stability of Malathion e. c.
(1) The degration of Malathion e.c. depends

L

Nﬁ?:yﬁ%%@%%"l

- .mostly upon the kind of the emulsifiers and

“‘organic = solvents, the moisture -in the

- formulation, the storage temperature etc..

* (2) Xylene and benzene gave good’ results.as”

_ solvent.

(3) Moisture in the formu]atlon is mostly

denved from emulsxfxer; and has a very
1mportant effect upon the degradation of
‘Malathion. pH of the emulsifiers (x100) is
" also important; Voptimum pH‘is 7.5 to 8.0
(Table 9)
(€)] Po]yoxyethylene g]ycol (PEG) in the emul-
sifiers affez_:ts the degradatxon of Malathion -
(Table 3, Table 5, X, XI, XII, XIII)

‘_(5) Use .o‘f the molecular-destilled emullsifier,

which contains very little quantity of PEG,
brings forth low degradation. (Table 2,

Table 5)

_(6) It is recommendabie_ that NaOH "etc.,

which " are used as catalysts, are not be

neutralized in the’ process of synthesizing the

’ emulsxflers for use in Malathion e. c.,. i e.,

it is not ne_cessary to adjust pH at 6 to 7;

pH=7.5 to 8.0 is quite all right. Namely,
the emulsifier No.7 (Tab]e'z) gave ‘loﬁer
degradation of Malathion than the other. »

NG More than 4.0 is desirable for‘ the pH of ‘

Malathion e. c;v (x_100)._ )
(8) The essentials for preventing the degra~
. .dation are’ written at above 1)y— (7) It may

: be, however, preventatlve measures to use

‘smaller quantxty of emu]sxflers, which héve
"most important relations vnth the degradatlon

- ‘of Malathion e.c.

Non-enzymatic Conversion of Dipterex into DDVP and Their Inhibitory Action on

"Enzymes.
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. 26. Drpterex o DDVP «O;Eﬁ?mgﬂ:&J:U%OE%&KE.E{’FELOL"C Dlpterex 0)
Wmﬁfﬁttﬁ@?’%ﬁ?ﬂ %1§§ 'E'ZKMZ (Eﬁl‘b?l';:ﬂfﬁ &ﬁﬁﬂﬁﬂfﬁ%ﬁﬁ) 34-\ 7. 24 B

Dipterex 12857 # ) EOUIC WO TOH 1 57, bk, WREORIILLT S, HRIC1H
FOHBBNEEEN 2T UT DDVP x5, B4 ® pH FiRisi) 2 KEEHED acetylcholin-
- esterase, zfd.-l:()" chymotrypsin 343 % Dipterex, DDVP OHREEEREIST I S T285R,

" . Dipterex RZNHH TR
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, 13 Z:/\,E._ﬁ) Sz {HEER 2 {, Dipterex: @ in vitro K13 3%



