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Summary

The spectrophotometric determination of mala-
thion with bismuth nitrate has been investigated
and compared with the colorimetric method with
cupper sulfate recognized to be an official
method in Japan.

The analytical procedure is as follows ; about
0.5mg of malathion in 10ml of ethyl alcohol is
decomposed by 2ml of N/2 ethanolic potassium
hydroxide at 20~25°C in a 300ml flask with a
join cap. After decomposition for 2 minutes, 50ml
of distilled water, 1ml of 2% bismuth nitrate in
2.8N nitric acid solution and 25ml of carbon
tetrachloride are added, and the mixture is
shaken vigorously for 20 seconds. After carbon
tetrachloride is separated, the flask with joint cap
is turned, and the solvent layer is transfered
into a cell (1 cm thickness) through the exit of

‘absorbance of free acid.

the cap. Absorbance is measured at 327.5mp
within 10 minutes at less than 15°C by a photo-
electric colorimeter against carbon tetrachloride.
At the same time, the absorbance corresponding
to free. O, O-dimethyl dithiophosphoric acid con-
tained in sample solution is measured. Correction
is made from the absorbance of total O, O-di-
methyl dithiophosphoric acid by subtracting the
The amount of mala-
thion was calculated from a calibration curve
obtained by the same procedure.

Methyl alcohol is also applicable as a solvent,
by following the same procedure as in the case
of ethyl alcohol after decomposition of malathion
by N/2 methanolic potassium hydroxide at 45°C
for 7 minutes.

The recoveries and coefficients of variances
were compared between bismuth nitrate method
and the official one for analysis of malathion
emulsifiable concentrates and dusts.

Thus, the recovery and the precision of the
proposed method are coincided with these of the
official one. Furthermore, the procedure is easy
to carry out, because Bi-O, O-dimethyl dithio-
phosphate is more stable than cupper complex.
Therefore, this method
analysis of formulated malathion products.

is recommended for
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BlissPpsp 7kl IZ b & 5 <, $EI-F0E
HOFHEROILEHIEAZFH M LT, ML R &
carbaryl iZ7:\ v+ 2% Fo N3 T TV O BHOMSZ
Vet Lz, b &4 & oS, Rt
TRUDTEDRGRRAERIZLH S L DT DA
BHID, v Y 4 v F 0 XS LR X 0T,
2B NI P D MBI L GO TR TH
L. —AMBEINC B RIEOARE XORMAE Y, £
BRI RGO MEB AT E VAR, HH»L
B & ORI ERIL Y 2T, e E Q2
L, ERMCRIERLS LS
LA ORERRERZ B L TR T 5 5,
HEOBMENEDIIE LD ELTHL X Y MEDOT
WTEIBE OFHAS AR CH 5. AHlicsvTi, [W—
WEHICET 57« 253 T4 7Y Ol B-1946 1272
W LMY, MUABICIER L 2cRic L ST
WA L 2 & &, EROTTEC L Ae2t> T AN
KT —0ARE S 2L 2b0 L AN, H53K

CERHEIUTHIM LR A L 2 ELET S,

ARV DLITE &L, ERBROMATTICIEN
W WIRA TG R R T AR TH 5.

ERMEHERURE

PERBI : oM PERAL 7Ty S TR TV
M 35V TRERTUNRT ) & fATT 3 B 72D, [HT
R & K X o THUERRIVAT & oS5 TH R IR
1o BTREET, BRI i -0 T 24BF AR ok
Zhbwvic.

PERRIF] ¢+ 2 OWBIC L, B\ 7 B-1946 D 3 — It
U R BT DIRINT, 4 T PRI BT S
kX7 O,0-dimethyl ortho.nitrobenzyl dithio-
phosphate & O, O-dimethyl para.nitrobenzyl
dithiophosphate OB AY T HOE DML L >TL
BDENAIENIRS82. 6% % F7T % research grade
BHThs.
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LW T L. SN Lok, HE
9cm, B 7cm OHF T ARSI LT vh, @By,
Lfeth, oL, BRIERICO 7 LRI % 6]
L Thicx i, 24BEBIT S DO, FEHRZE
BL7:. ZORENII964E10H16H » 5118 4 Hicw

b, #A 25°C, RIIETOZORBILIFT
T, ITleof.
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e LTUBOEBR LY T T T L ORI
DUVTIE, XXz Bliss?®, BROLOMEzholk
SUBHTE DT, BRHEZ AL THLADBERDS
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factor h=—1 THH LB T, EE1BVAHLAN

Table 1. Response of 120 male adults of the
German cockroache, Blatella germanical.,to
B-1946 treated topically in acetone solution.
Dosages in pg per mg of body weight have
been changed to logarithms and arranged in
ascending order, The empirical sub.lethal,
intermediate and lethal zones are separated
by horizontal lines.

Lo Died;%%: Died ;%% Died ;%% Died ;%% Died
—1.886 —|—-1.600 —|—1.444 +|—1.276 —|—1.041 -+
—1.886 —|—1.609 —|—1.432 —|—1.276 +|—1.022 +
—1.886 —|—1.699 —|—1.420 —|—1.260 -+|—1.004 +
—1.886 —|—1.638 —|—1.420 —|—1.244 —|—0.971 —
—1.886 —|~1.602 +|—1.409 —|—1.244 —|—0.971 +
—~1.854 —|—1.585 +|—1.409 —|—1.237 +|—0.879 -+
—1.854 —|—1.553 —|—1.367 —|—1.222 +|—0.830 —
—1.854 —|—1.538 —|—1.367 —|—1.180 —|—0.801 +
—1.854 —|—1.523 —|—1.357 +|—1.180 +|—0.799 +
—1.854 —|—1.523 —|—1.347 —(—1.174 —|—0.785 +
—~1.824 —|—1.523 +(—1.347 —|—1.174 —|—0.783 +
~1.824 —|—1.509 +|—1.337 —|—1.155 +|—0.757 +
—~1.824 —|—1.509 +|—1.337 +|—1.155 +|—0.750 —
—~1.796 —|—1.405 —|—1.328 —|—1.137 —|—0.745 +
—~1.796 —|—1.495 —|—1.319 —|—1.137 —[—0.733 +
—~1.770 —|—1.495 +|~1.319 —|—1.137 +|-0.728 +
—1.770 —|—1.481 —|—1.319 +|~1.137 +|—0.719 +
—1.770 —|—1.469 —|—1.310 —|—1.131 +|—0.706 -+
~1.770 —|—1.469 +|—1.310 —|—1.102 —|—0.699 -+
—1.770 —|—1.456 —|—1.310 —|—1.102 —|—0.697 -+
—1.745 —|~1.444 —|—1.292 —|—1.102 +|—0.690 +
—1.721 —|—1.444 —|—1.292 —|—1.092 +|—0.674 +
—1.721 —|—1.444 —|—1.284 —|—1.087 +|—0.664 -+
—~1.699 —|—1.444 —|—1.284 +|—1.046 +|—0.648 +
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Table 2. Calculation of the dosage-mortality
curve from the data in Table 1, showing ori-
ginal arrangement in sets of 10, their combi-
nation into overlapping double groups for de-
termining the provisional curve and the cal-
culation of the first and second computed ap-
proximations from the initial groups of 10.

Sum of No. Provisional curve
di)os%.s _dead " Mean Per cent Empirical
Total log-dose kill probit
—18.700 0/10 —1.831 0.0 —
-17.914 0/10 —1.736 10.0 3.72
—16.808 2/10 —1.599 30.0 4.48
—15.163 4/10 —1.485 30.0 4.48
—14.527 2/10 —1.415 15.0 3.96
—13.780 1/10 —1.346 15.0 3.96
—13.136 2/10 —1.282 35.0 4.61
—12.507 5/10 —1.201 55.0 5.13
—11.517 6/10 —1.104 65.0 5.39
—10.569 7/10 —-0.933 75.0 5.67
— 8100 8/10 —0.753 90.0 6.28
— 6.958 10/10 — — —
First computed approximation

g, EXpected Correetsd Weighe

x Y y w wx
-1.870 3.02 2.596 1.36 -2.54320
-1.791 3.24 2.777 1.91 -3.42081
—1.681 3.55 4. 463 2.86 —4.80766
—1.516 4.01 4,988 4.42 —6.70072

—1.453 4.19 4.160 5.00 —7.26500
—1.378 4.40 3.877 5.58 —7.68924
—1.314 4.58 4.204 5.97 —7.84458
—1.251 4.76 5. 006 6.23 —7.79373
—1.152 5.04 5. 250 6.36 —7.32672
—1.057 5.30 5.515 6.16 —6.51112
—0.810 5.99 5.831 4.42 -—3.58020
—0. 696 6.31 6. 872 3.33 —2.31768

Second computed approximation

Expected Corrected Weight

probit probit
Y y w wx wy
3.08 2.645 1,50 —2.80500 3.96750
3.31 2.834 2.11 —3.77901 5.97974

3.63 4. 368 3.12
4.10 4.911 4.7
4.28 4.165 5. 26
4.50 3.908 5.81
4.68 4.219 6.13
4.86 5.001 6.32
5.15 5.253 6.31
5.42 5.522 5.97
6.13 5.792 3.94
6. 46 6. 985 2.82

—5.24472 13. 62816
—7.14036 23.13081
—7.64278 21.90790
—8.00618 22.70548
—8.05482 25. 86247
—7.90632 3l.60632
—7.26912 33.14643
—6.31029 32. 96634
—3.19140 22. 82048
—1.96272 19.69770
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X VIFEMERS o TV D,

HHE b7 ) ORG-S HIEBEIERO R : &
IHTHMIBC LD LI X D MBERE L DD
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LT PR TR 2 N L D T ic L7225 5
OB TH 5. o F oo, BRI
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SDLbXT, FORGHBIVHEFEELL L0, £
DHFERITHIGT S Fay bERPLLLEDTLE
vwhicdh, FhEhiis, 4, 5 Mofditds. o
DR ERLECL EDoMNT 1 ROBHALTHS. T
DOHEMETRT 5 X 5120 1 ORI
EIRHRT, ZOWMMOERD 2 BEEO U DT #h 5
ORI 5, PHEMGER Y=826+2.8X %

Mortality in probits

-18 -16 -14 -1z -10 -08 -06
Mean logarithm of dosages applied

Fig. 1. Dosage-mortality curve for the toxicity
of B-1946 to the German cockroach, Blatella
germanica L. The empirical probits and provi-
sional curve are represented by the empty circles,
arrow and broken straight line ; the corrected
probits and computed curve by the solid circles
and unbroken line. The dotted curves give the
limits enclosing the true value of the dosage-
mortality curve for odds of 19 in 20.
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Table 3. Constants computed from the data
on male (Table 2) and female.
Male Female
Constants First Second Second
approxi- approxi. approxi-
mation mation mation
2(w) 53.60 54.00 70. 16
Z(wx) —67.80066 —69.31272 —68.01025
x — 1,2649377 — 1.2835689 — 0.9693593
2(wy)  258.38387 257. 41933 353. 57164
y 4. 8205946 4. 7670246 5. 0395046'
[wx2) 4. 404066 4. 294470 4. 796861
Cwxy] 12. 653020 12, 443838 12. 259593
b 2. 87303 2. 89764 2. 55575
Cwy®) — 46. 51892 43.18992
bl - 10. 4611 11. 8574
n — 7 11
5. 20 XIiTH 1 oML,  Tibb

me fMoRliie RAL T Fary b Y 2L ED
5. BTMOH»ENT, UTHEKIVHMES
Ky by GIBHD IHsXUMEL w (IOMD 23 &»
£,y BEXUwOIHENL MIXRM2M LT LS
72, Y1 MEORNE fv 7 SE-BEERMANE R DTS
FlZANIT 5. 2O >E¥ DL Th 5.
Y'=4. 8205946 2. 87303( X +1. 2649377
=8.4548+2. 873X

D1 @oHIIOFEI, HETh & wi-Fiias
BELTNEF LRI TWRWIAR, Wl hil ko
MEITI L 2 by, SSRMEIBIL RS

413, 246 MRl R EosUtfRAL T, &0
e Ll Y2d &, bbreicohviiliy 7
By FELT g w I, Y2011 ~150,
WIRMIMIz LTI IR e L hrx
T, F ORI,

Y'=4. 7670246 +2. 89764( X +1. 2835689)
=8.4863+2. 898X
OHBABE S, FLTElIhedE L LT
il 3 B R OMER ORI e oFHIR LD &
T as
Y=4.7693709+2. 89688C X +1. 2828683)
=8, 4857+4-2. 897X
OLRELMNION, JEOXNEFLAELEOTY
V.

25 LTh &SR & HRE L O EHED
Bizicowv iz, BlissPizroffiED: W HEED
WL 2223 T, BEO BRIk o ThEhb T
LEDRTWS., Tinbb 0% %7211 100 BOBFER
D x b group i, HIfF Fey b POLMRLT

M 30 g1

PERMUAZ D102 UG T B L 2 A ETLDbRT, &
NN KrFEL X 51BRL 5. §2
MEOFICcr LN I 3 HD F3 Mo x2=10.461
K2WTORLELE, T OBRYOBIER0BD
group O Fu iy M Y=3.08 T, ZhHITHG
+ 2 WIEMIARGE 1000. 028)=0.28 “T10 %% Z 2T
Witvy, 2 ED group OPlfi ey b Y=3.31 12
schitad 2 SREMUARGY 1000.045)=0.45 T, Zhi
10%%Z 2 Twicwy. HRZONF0Boxbhic
group J¥, {TRIBNKLE LT FAL I LIXTELY
LESmahg, DERHIEHR 100 B X O vl group
DERXDVTELTHDLE, TOHEONEF v
v M3 Y=6.46 C, Z RHITWIGT D LAEMAIE
1000. 072)=0.72°C, 2 vdh T HAAIENB L E R D
ENRTEL. FERO0XH I U100 BOFFEHRDZ
Biv7s group AR L 72 9 Do group HATZHIM
WL LT, ZDON=9 552207 7T2AHME 2
L LT p ofitofititkr i v xvs. Pr=0.05
DEEDOHMET D 22 Of(1X 14.067 T, AXERTX
Lhvtdfftirziv b L&, mumﬂa}‘m’*ﬁfm—ﬁz
LTWDEWD ZENTETHD.

o¥izlog-dose XDxbhbFuy b YO va.
riance i

V(YD) =V(a)+(X—2V(s)
=0, 01852+ (X+1. 2835689)2 X 0. 23286

OFXBHLEDLND. £LT £L96V V(Y)Y %l
ST DT BTk 0T, ARG L RO R
S5, PLIOfRE L2 To2bhrtfidToask
DO TIVTH D,

2 X¥iz log LDy i3

_ [wi?)_ 4.2945

Cwxy] 12.4438
LXERLEDLMILDE J LD
X=x+4s(5-3)
ORIV H EDHDHE —1.2032 755, Zolog
LDg, @ average variance ¥, 2X¥oRick>Th
LDdHIVD.

=0. 3451

et (B=3F L 1
Vog LD=st{s C=32 4 }_.(w)]

=0.002385

= +0.0488

log LDg=—1.2031::0.0488 L/ Z AT
%%. B DV ATTIKAL 0. 0512 35\ T R BFESE
ftoXFNL,  —1.203141. 96€0. 0488)=—1. 1075 &
—1.2031—1.96(0.0488)=—1.2988 DicH5b & D
VW x BN 5. BRI T L RIRETERRI
0.0626pg/mg “C, FOHEMAIT 0.0781~0. 0503
pg/mg Lch,

Wi
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FRO B L A ERERANC b & SW T T
DL DThLPD, FO/BRIFELLI LT,
BAXCHELLZLOX N ZDLOERILRDTDHS
5. HxoBERERECEBL T2V TEHEIL
7o SER-FUERERMER ORI,

Y'=5. 0379312+ 2. 99546(X+1. 0653090)

=8.2290+2. 995X
L, x? BERORIE BB n=41 12k T0. 692
THot. FLTZhd»bd & Hizlog LDg i
—1.0780.£0.0693Cdh 5. & DK, & DI
T-BOERMREROAERE, S 5110 HiE5oH
ML RSP S B LEh L, bI3riERL T
v,

it LRGSR D Bl < RIER D75 8 C I 140 fikIT OV
il 2 EE E CRERTE Sk oo, H2®k
W3 MORIHT, *OIRE-BEEHEFIERD HEN
23

Y=7.5169+2. 556X -
Lixofe. Thvk X DUEIOWT X Sh Il
ORFTHERIMT D 2 BBz s S & 18=0.265<
3.841(n=1) kigrb, HEHEEERHER B OTEDH
HWOMITIRIC D D L XTI Lodx RV, £ 2T
JEAMD FEREL be=2. T1725 % D 5\ T HEMER 3 O @
HERAI LT &
tt Y=7.6735+2.717X
Hf Y=82548+2717X
L, FnFho log LDy vz —0.98399 35X f
—1.19794 T, HPAUILITIs T & 0.1037548/mg 35
XU° 0.06340pg/mg Lk, WEOHELLDDE
0.10375/0. 06340=1.6365 &7 b, FA—DOHIFERDx
LA XD THIET % &, dii3MEX b 4 B-1946

TR UL SR TH B LD LM TE S,

1 fitkdp e b OFEIEED S EIE U fo A S E3E 3K
ik oERO AL~k ebhTwWahE, Tk
bbERORBICEHY 5 X 5%k, EREKOKEON
MR, 1Mk oRrSRA L L 21T
SI-FIEROWFRE L LD BHEIC X 2T, A—D
SRS BRBIL, XX ORREHLCARES. &
SULELDL LITE & e DN 4 ROBULT,
HIEC X DO TINEIHTIL /S s M 1 ~5 )
DOFIHTH D, ZOHETL B 14008, HE120
PLoFgtkmny, MoRMOMTLdTIIRENT
. 73.4,49.2mg T, ZhpSEEDD OHREGE
SERLY, 2N Fh 0.1136 35X 08 0. 062508/mg & 75
5. XEOHEEDLY OREEBRPLEHELICTE
P —BU, ¥ 7o ER-BOERRREROMRED
MEILTw5, X RY7EIEOSREDHR T
759 fedil, E-OHEHER R O AT 5 o2
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Table 4. Dosage (pg/roach)-motality (%)
data of the German cockroach, Blatella ger-
manica L., for B-1946 which were grouped
by the dosages applied without the considera-
tion about the body weight.

Female Male
g? xs'ca;ﬁh O Per cent W;
# r%asilclles mortality r(if“:l:ies mortality
0. 625 - - 10 0.0
0. 825 — —_ 16 0.0
1.25 — — 12 50.0
1.75 6 0.0 16 18.8
2.5 24 8.3 25 28.0
3.5 17 23.5 13 46.2
5 12 33.3 9 88.9
7 12 66. 7 8 87.5
10 15 60.0 11 90.9
14 54 66. 7 — —
Table 5. Result of calculation based on the
data shown in Table 4.
Female Male
Regression coefficient, b 2.19883 2.894343
Log median lethal dose 0.9209491 0. 4877845
Median lethalcsg/sfoa oy 838 3.0746
Result of y2-test 4.2733 13. 4500
Degrees of freedom, »n 4 5
Mean body weight (mg) 73.4 49.2
Median lethal ng‘; /mgy 01136 0.0625

Bk 3T &, 1?=0.650<3.841(n=1) 7V
MERPIIERIC DD LEX DL VAR THS. £
o TN AR b.=2.51312 %1, bW T it
FhoBRRMARERNEZHEHAL, o log LDy 21 &
w5 LM 0.91281, HEO.49813 L7xh, HREIELLL
A ILER 81810 35X 1% 3.1418pg/roach Lig 5.
SRS X6 it Lo L it horh oLtk
MeHls e, HEO0.11146, #£0.06400ug/mg Lis b %
D1 74E 74D, A—0BFERO 2 LR BIIRITK >
THkeT 5 e, HEziEX b4 B-1946 272\ L 1 744%
OISR L OTWHEFMTES. LLTohis
X DkTH7 ) OGS ST L7164 207D
BEWEHZ LDL TS, HERIHDBLIIC, M
V3 BIBAI & BTN E ORI, x2RBRORETEA]
HFTHDHILNLDINTVSE, REOEMNL AW
ChhisWiebic, TR EEOMEARD L
DEEZBNRES.



Table 6.
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lethal dose computed from the data of Table 1.

Number of
individuals in
basic group

1
10
15
15.

15
3~24

Method of grouping

Ungrouped

All grouped equal
All grouped equal
All grouped equal
First alternative
Second alternative
Irregular

Dosage-mortality curve

I—I

Effect of grouping upon estimates of the dosage-mortality curve and the median

Log-LDy, LDy,
a b

8.229 2.30 x 0.79 —-1.078 + 0.069 0. 0836
8.542 2.94 + 0.48 —1.204 + 0.048 0. 0626
8.486 2.90 x 0.48 —1.203 4. 0.049 0. 0626
8.401 2.83 + 0.47 —1.200 £ 0.064 0. 0631
8.385 2.82 + 0.47 —1.201 + 0.052 0. 0630
8.440 2.87 + 0.47 —1.200 + 0.049 0. 0630
8.548 2.95 + 0.48 0. 0624

—1.205 + 0.048

BUROWBHE : > 5 oM, Hikikw <L 20
ATHBOIIR I TV, BRI X DIEH Y
BHLTHE S, SN L &2 S5
ENL 5 OISO E L, K& L15MAS
IR Lt OIChiF AR H . 1Mk
KR U TYERL R T 75 D LWz DD T i)
b, XL ZOHHEERYO8MELEDLOT, X
Do ¥ SI15kSoRURL, B 7TMko T
e, BETMkE b E0oEH» 51505 oRIL
TR s koot hko2lih L2l LT
45 Uk DMIIBEGt 2 KO & L &0 THURL TIT
LTtk b ote. TOWEWMRIRYD group 3%
PO 5L Y, TET/INIURERIZ S 22 Tn T
LRPHRTHD. ITORE LT LMiekOTE
{ThsH. WL T2 @E CoREHTORBRTH
5. FUROINER, Jithe X B, BLAETD
BEHH P, WIRONLITEHROTE LY
LT\ 5. Bliss? 23X 4vs: constants D7+ C
by, —WEUROS a3 E, Bl bo ek
LB LTWVHA, 5D OTBRET % EBoRUA T
WU BV TRWIIL R S AR Bl
EVET Aot -

] =

1. HREdH7) oMLt L& 22T, % DU
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Summary

Using a micropipet, one mm3 of B-1946 dis.

solved in acetone at a given dosage was applied

topically on the ventral side of abdomen of the
German cockroach. After 24 hours, the dead @
or survival () was recorded individually, and the
data were analysed by the probit method de-
scribed by Bliss. The LD,,’s of B-1946 for female
and male roaches which were determined from
the dosage (ug/mg)-mortality curves were
0.10375 and 0.06340.g/mg respectively, so that
male was ca 1.64 times more susceptible to B-
1946 than female. The LD;)’s determined from
the dosage (ug/roach)-mortality relations of the
same records were 8. 1810 and 3. 1418ug/roach for

29



Bi ot # ¥ H 30 K1

female and male respectively. These values could
be expressed in the unit of pg/mg as 0.11146
and 0.06400 for female and male as the averkage
body weights of females and males used for the
present experiment were 73.4 and 49.2mg re-
spectively. In this case, so that, male was ca
1.74 times more susceptible to B-1946 than fe-
male. This slight difference between two values
determined from the dosage (ug/mg)-mortality

and dosage (pug/roach)-mortality data is seemed
to be due to that the body weight was left out
of consideration. The effect of grouping was
examined by computing the same data in seven
different arrangements. Every constants were
almost the same among six different groupings
although all results were somewhat different
from the result computed from the ungrouped

data.

Toxicity of B-1946 to the Common House Fly Evaluated by the Impregnated Filter Paper

Methodv Studies on the Biological Assay of Insecticides.- L. Sumio Nacasawa and Michiyo
Suisa (Thara Agricultural Chemicals Institute, Shimizu, Shizuoka Pref. ) Received Jan..23, 1965.
Botyu-Kagaku, 30, 30, 1965 (with English Summary, 33)
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