.

Y

~

S volume at 50°,

]
.

by \olume at: GO"C was belng used.
This scems to have. heen c‘lused from the
fact that the egonol exists in thc ego seed oil

in.a different 5tatc; .In" general, it is quite
’ _ proper to extract egonol by treating with me-.

th1nol 6~8 times of the original oil by volu-

2.: Fgonol conceutrate obtamed by a large

: scale expertment usmg ego seed oil produced

!n Gifu Prefecture,. using methanol 2 times by
extracted 4 tlmes, showed the -
yxeld of 1" 2% as a 011 '64.59% as the egonol

" me, duidmg into 3~4 times betWeen 40~60° -

N o . idual oil by another solvent, 0022

’

e

B A ﬁfm Ul _
=7 . and ‘the _concentration of egonol in the conce-‘:"
ntrate heing hexghtened to 5 ‘79 tlmes as much' e

: as the orlgmal oil. 7 -

.The composmon and characterlstICS of the R

concentrate and resxdu‘ll “oil were exammed in.
' det:ul : i

[

In order fo extr’tct egonol rem'umng in res—'

and egonol content m
" the extract bemg rether small, :

Y

Insecticidal Ation- of Voratlle Compounds. Tox:clty and Actlon of. Gaseous Ins-' .
"_ectlcldes @3rd Report) Chukichi HAnumw.«, Syunro U1IDA, the late Yasaburo NISIKAWA '

Masao Kryoxu Turuhxko Koxnvo, Masay051 Yostoa & Nobusuke szuxr.
" - Nov.30,1951. Botyu-Kagaku 16, 193."1951 4With English résume 219).
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applied once with 12 times by volume at 40°,
-with the results of extraction of only 6724 of -
’3 total resldual egonol;

R

N~

ERY

AR e D CAIRRURIR “’ttﬁiﬁﬂﬂiuh

1t

Fo I BRPHROBIT tﬂm?-ma:ﬁ%ﬁﬁ%ﬁf&‘ﬁ%&? *“—_—»,.», 3



U‘H&ﬁ#

. \ i&oﬂﬂ&vﬁﬁ ‘
%Eﬁkﬂlhﬁ.%nn&t'ﬁ*a@%@*ez) l) 3 “;"'\"Cf!n
Lm‘tzttﬁl%ﬁmifi%t&ao ?cnbm)ggsmtﬁg

imﬁkr?ﬁfnao,*u--,
ﬂ:."a’-"}i. %H‘ °C

Mcthyl formate v

I:thyl acctate L « > CoH30:CoHj ;‘>_77l

' Esters of monochloroacetlc acid: © - 0T

Methyl chloroacetate C2H2C102 CH3‘130
E Ethyl chloroacetate '

- 1so—prpoyl chloroacetate C

',’

~

,' n- l)ut)l chloroacetate CszClOo C4Hg 170
T -amyl chloroacetate C2H2C102 CsHu 19]
Ethylene chloride(=d1chloroethane)

o-mtrophenol S CGH4NOoOH ' -214.5

Ekm_®¥%lva%ﬁL%Lf%%kﬁﬂLﬂ~f
L “.‘o\f"CHl?ﬁﬁxfTbh'C 3)6 kY O %) < lif;\-‘

h f)Zl*fTi)iL‘ﬁ.%f‘Hiﬁ'ﬁﬁ S L.%’(%. 1‘6 3 o a

Gﬁuot\. 5b DHSNe T

"‘ﬂ&m-mvtnmxi b3 1,17 Xx v‘ VAN~

o (Callosobruchus chmenm) ’E‘&;‘Otih %ﬂiv)igﬁ

L’C(tlh@@ﬁj{'@: 2V (Calandra oryzae),

ay vy (Calandra sasaku), Btz % x rE F 3{- .

o "(Trzbolzum castaneum) Ffiuteg:

C - BT LD,
"G B IT°C Cifbit, .

L ST B ST o kel
-vQﬁH&%ﬁ&toﬁwzuﬁmaLfsmcomﬂk.’
ht*@?@t&%‘—'i’o%%ﬁtt 20°".

1m0%mkmvtemm&&%<eaemﬁﬁu

"<uwmv&otb %?0¥%¥ﬂuxvtu%ﬁ

L:b-L, '

L EE nn ﬁ ‘_
Carbon blsulphxde , ‘C’52 i 46 . ;‘;,
Carbon tetrachlonde - ccL ; B ,77 L
R Chloroplcrm : vCClsNOg S ‘»1_1‘2:-

1 | CsHyCl0y-CsH5145.5
—propyl chloro'lcetate ConC102 C3H7169 5 :

CzHgClOz C3H7149 D -

I

s

) -

ﬁ-mgg ‘

ﬁm%WQMvtut$&6oLbL, atxotf

' _1—2 ﬁﬁbé‘»\nﬂ)\nli&woto Lo .m .

H-COCHy . 330
.~#ﬁmkﬁméﬁmTﬁﬂ#%OtbbTbéeﬁ

tﬁﬁﬁommt& g ob&’*lem‘f%&ﬂ&mﬂ&b-

S O Leh l'o‘lsﬁ%l"lééliﬁoto LinL, DBo
»-%A}_x\. CANERIEE, 5 EIEEL <IN il Litti

b ot Pl ix= VPR T TEER DALY 7 v

‘_?umﬁ%xb#ﬁ&&nbmhakeﬁoﬁwtﬁo
o heo A2 VVIRCRAMRE TR 75_’1‘?01.7‘..&’) z

l-, iﬁu?&?&ldmmﬂ%&;@T%F&Mtﬁ‘!’iﬁlex '
W HHL ¢ ATEREAIN T 50, il
At

ERHROBMIY 0Ty Brss OHUERILE
&% L CTESE R DR IO BRI C i e { Ik 2 0

DO HBTHB 2 Lise bitbWat okl «
© Lol kb@“zﬁﬁﬁwﬁmﬁ&r’g‘ikﬁm Lipicis, co

AR X BT RO TR SR A
A DRSS AR e e S BRI —
ﬁvm._ LRGBS - R0, Eutﬁn’&“s’ r: iR

o xotﬁ‘saszmmu)zao (AR
ST

SERT %&&ﬁ
%Eﬁm‘\ki&»%mﬂu_ MLD, LD-99; [l -

'ﬁxeﬁmoﬁMRszormmwmw.om&%

" BRORIINS LITE 8 RIRT T\ feo Ted8,

?_naoﬁmugufﬁﬁammeopthao%

ﬁiw‘s 1 mm 6 EL_TLto CHHOEEITY
mxz,,t 51, aa&:&arczeiLawz OBFE,

;Lkbkl< mmtaam b2 b DR BT, B

. . CzHgClz -
Tetrachloroethane (?asymm ) Lol
S oL 1305
Ethylene tnchlonde _.;"CgHCl3 To'g8 -
Ethylene tetrachlonde L.CCly - 121
Bromobenzene R C6H5Br PRPHIR 3 R
I\ltrobenzene S CeHsNOg -~ ‘209' .
o-dlchlorobenzene G ’C5H4Cl§_ S '17‘8_,,";'
p—dxchlorobenzene Bt _C(;H‘Clz‘ 172,
i Benzaldehyde/ ot CHCHO 179
" “Furfural * .+ C4H;0-CHO!.162 .
o-chlorophenol “CGH4C1 OH i 175.

LR R B b0 5 B ILERIOH

%kﬁ?éﬂ%ﬁﬂmwﬁﬁoﬁbk,%ﬁklorv_
ztnes;moxr iMic X a;mzmxm Hot DTN
‘:bv%:,ﬂb’d'%o FiTIsVC A2 0P, OBUE ST -
f——&?KLf&6%DRHDH®%DT$6o‘ .
emﬁkﬁiﬁ{&xj_mﬁ&%z A, Fologdh -
:hb#w%mctﬁb Simcbhiz b, SABROHKE
xofﬁbutﬁuﬁﬁw%ﬁe%ﬁ~%umuLﬂ.u
LR iR D o*u:m b 852 LI EEE
LEW‘"’ MH lb:bxlebtl: 512, bni;ﬂm%kﬁo)
e Whﬁﬁzmomﬁmmmuoww Lz
tk&b@'&(tf:\nip FHegs o ibha s
uta,@uukxoﬂﬂliﬂiém7 "Y'y b }.;‘amaow '
%z‘:;ﬂr;’ L%ﬁﬁél’l’]‘ét\.m eHt &»60’6(&&\. ‘m, '
UL, bnbiw%m%u‘ Xoo'c LY osaemun '
i‘a:bﬂ_ﬁi%,}%aﬁf HHEEL bha@ ¢ r.cuo'c
‘z nﬁﬁél»&lﬂ‘l}i‘@i—*rs g piFris c u-—rzn
Crin, SRR LTBLLRLHT kX, 7%

T a)%gﬁl._mvcu 1,2 @,ﬁﬁl_x\n—c;}u_ﬁ.;\ es-—;-

3’ % %‘Dﬁ B‘D‘Qt J: 5 L.XE\biLb



Tempenture :30°C., . Exposure time 48 lxours,

Mmﬁﬁ‘:ﬂslﬁﬂ

: Table; 1.’ Experiments with Callosabruchus. thmcmxs, (1)

hotrs aftez exposure’ -ended.

)

i’crccntage of kill determmed 48

Numencal Valucs of

end of fumxgatxon,

- Temperafure 30°C: exposure ume 48 hours, Mortahty determmed

-

. Sex of I\il;_mber Terms: in Regression MLD LD—99 P in 1%

Chemicals used . - nsects Fquatxon . T Distri-

: oo Insects used. |- a TSRS gmg/L) (mg/L) ‘bution

. - v s | 4w | sl 1aw| 2.9 263 | 4.8 | 0.06
Carbon bisulphide . . .. _-,;{,’g 2623 | 5.047| 1.488| 3.160{'3.12 | 469 | 0.12
Mt hod g e M T 1670 | 44677 | 2.220 | 2,397 |0 2.68 | 3.63 | 0.69
Methyl formate - =" "1 { 3 1679 | 5.062| 1.607 | 2.868 | 206 | 4.20 | —
SR S5 f e | 2027 sa007 | 0.6558 | 7.838 | 7.82 |11.90 | —

Fthyl acefafe BT { 9. [ 2209 | 5.167 | 0.234 | G.461| 56.74 | 16.68 | —
5 7l s |- 1156 | 5.231 | 6.645{ 0.096 | 0.06 . —_
- Methyl °h1°f°“‘°e*f‘_‘e ol | s | Sel | fos | 0% | 0% | Sms | =
: ' - lgrso | 12700 | 40775 | 22.339 | 0.201 0.21 | 0.31L | 0.12.
Ethyl chloroacetate { ¢ | 1707 |.4:806 |11.182( 0.271{ 0.28 | 0:48 | ——

. n-propyl chloroacetate ~|-sg=-| 1431 | - 4.858 | 10.134-| 0.275 |- 0.28 | 0.61 —_—
 so-propyl chloréacetate (1) (<8 | 04 | £001 2830 | 04T 08| 028 ) 0.0
Teopropyl chlorencetate, ) § | 38 | 44001 o-80) o182 0 | o) —
: - ™1920 | 4. 8.789 - 0.279 [ 0.28 |. 0.55 [ —
X ‘butyl Ch‘°‘°“e‘a‘e - s 5(8)33 61| 0.5 | 0.5 | 047 | —
- U el s T 9707 750340 | 10.306 | 0.183 | 0.15 |- 0.37 || —
.'r)-ar}lyl‘ ‘{h‘:’,‘."a?ﬁét?‘ re { Q 1052 | 5.289{10.589 | 0.189 | 0.16 | 0.38 | —
e R le 5. | 1035.| 51571 L7654 2.710| 2.62 | 3.04 | —
. Bromobenzene: .. L { ‘e | "802-| 5.078| 2:474| 2.480| 2.45 | 8.3 | —
Yy R T 008 | 4.699 | 1.725 | 0.289 | 0.52%( 1.87%| —=
N?“f"}’*?“ze’f_e : ,{ 9. -4 878 | 4.809| 7.361| 0.288| 0.31 | '0.63 | —
DR "l s | 13527 4.980 | 2.095 | 0.867 | 0.87 | 1.66 | —
o-nitrophenol - . . - : :{ ‘9. 71037 | 5.124| 28851 0.034| 0.89 | 160" [ —
e s ele s | 1212 7] 5.173) 2.906 | 1,130 | 1.07 | 1.87 | —

- ochlorophenol i it . { 9. | 1267 | 56.287i| L.723|. 12765 1.10- | B.03 | —
e ST s | 17 | 4.623) 1.057 | 1702 2.05 | 4.2 | —
Furfural =" .7 2 {9 1387 .| 4:580 | 1.218 | 1.502 102 | 883
A VR [ G 0350~} 4.855 | 1.625°| 0.915] '0.97 | 2.43 | 0.41
Tetrachloroethane " . - R En 360 | 4801|1783 | 1.257 | 131 | 2.61'"| 0.45

" Chloropicrin .- | & | .166°| 4.259 | '62.20 | 0.092 |- 0.10 | 0.12 .| >0.9

Table I Expenments with Callosobruchus chinensis, (II)

24 hours . after the

Numerical Values of

P

S

v o 3 . Sex .of-Iilt‘.m?er Terms in Regression . MLD Llj-(iQ Pin x*

E " Chemicals used .. | Insect -Equation - . © - | Distri=-.
- : . |Inseets | Tlq T, b g (mg/L) (ml_Z'/L) but.o‘r!
St ' 1424 .| 5.464 | 8.458] 0.117 | 0.06 | 0.33 | ——.
. Methyl chloroacet'lte o { : g : 1308 <] 5.027-} 3.351 | 0.192| 0.18. | 0.87 " —
‘s | 1901 | 51037 11.084 0.205| 0.19 | 0.3 | —-
Ethyl Ch‘°’°a°etat° ;. { ¢ | 1013 |.4.771 |- 9.550 0.266 | 0.23 '| .0.53 | -—
- g s | 1734 | .4.968] 12.707 .0.225 |.0.22. | 0.41 | —

-propyl chloroacetate { g ‘ 201% ‘4.830' - 15,531 0;24'{1) 0.28 0.40 |- '—— ',
e 1175 | 4.932 % 12,443 0.161|.0.16:.] 035 | —
 Tso-prop31 °h-1°‘°aF°tat°" A8 |t | Lo 22.015 0,230 | 0,24 | 0:34" | —
o oo s | 1015 | 4736 | 13.6790 0.209 | 0.98 | 0.46 | ——
- n-hutyl chloroacetate = - . { ® | 103 | 4840 17.423 0.209| 0.30 | 044 | —

‘
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4

\ - ~ ‘ 7 - T
= ! !
. g Di&ﬁ’%’%lﬁiﬁ N
L Tess | 4087 | 16T [ 0,100 0.17 | 038 | —
P amyl ch}sroéc?tafe R {9 177 | -4.937 111124 { 0.183 | 0.16 |- 0.39 | —
e 3 | o e ew| ol e 0w as -
E ' Table III. Expenments ‘with Callosobruchux chmenszs, (IID): R . L
. Mortahty determlned5 hours after the,close of fumxgatmn. The other. condltxons

the same as in the experlments described. above. SR "
\ oo R Numerical. Values of 4., o o

C.h\\ri' l“ AR ‘S;x ‘qf Nugmftier Terms. in Regresswn -'-’ MLD'| LD-99 probab- :

hemicals “;SFd’f- ) Insects [0SeCts Equation - 5 ‘\( Ly |(mg /L. 111ty of
ST mseats RS T s T e (e (g /L | \
b olone cRloride © - - |8 | 480 | 4.889 | 0.410 |" 3.961 | 4.23 -|  '9.90.| 0.03
. Ethylenie chloride, -~ . {sz 540 | .4:850 | 0.313 | 4.146 | 4.62 | 12205 | 0.3
e holene tofrartlodda. | 0 £ 8 | 480 | '5.000 | 4.017 | 0.526 | 0.52 | 1.00| 0.76 -
Eth.?'l'ene t.gtvrachlqric‘ie § ‘{ e .| 520 v_.4.'896, 3',880. 0.563,].°0.68 | - 1.19:] 0.84

‘ T [ 664 | '4.998"| *0.326 | 9.626 | 9.63-].16.76| 0.03 '

Etlxylerje tri,chlynde s {9 . 824+ 5,160 0.018 | 11.120 10,88‘ 19.65 | 0.01 .
. Table IV. Expenments ‘with CalIosobruchus chinensis;, (IV). s »
Duratlon of exposure 24 hours,the other conditions as in the precedmg expenments
N " Numerical. Values of : :
S o " |Sex of Nu(t)r}ber Terms in Regress:on jMLD - LD-99 Probab‘- . N
. Chemxca}!s used ’ SR S Insects Equanon — . RS R ility’ of ‘
. - nsects used | a. B % (mg/LY|(mg/L)| , %%
TV - ) . .
e (8| 30| 48] B8] 20| 5 | 10 R0
corpeats 4 e s | 59 | 506 | 1.453 | Lss2| L0 | 3.10° |
Furfural - L.e | 100 | 5.527 | 1.961| 1.805 | 1.53 | 2.72 >09/

AR TR (TP S 156 | 4.955,| 0.372| 3.707 | 3.82 110,07 |" 0.65
Bromobenzene - . - ;{,g; Y237 | .6.049°|" 0.972] 2.965 | 2.90 -| .30 | 0.20
IR coe s "119 5.278°| 1.457 | 1.428 |* 1.23 | -2.83 [ 0.006
°Chl°f°_Pf:e“°1 L~ { 9. 1138 | 5.012| 1.012| 1.482| 147 | 2.96 | 0.7
Coven visiipnce. ('3 | B | i) | fepr ma e no

e coTe e '~7‘) :0 * ‘-\D’v-v *
- g s | 401 | 5.5047| 5.653 | 0.145]- 0.05% | 0.46%|
Methyl °1‘1°f°a°e'ate' _’_. {~,3 |.305 | 4012 9.907| 0.159 | 0.16%| 0.40%| — .
i e s o] 4723 4.6l {14.101 | 0.213| 0.24 | 040 | —=
I‘thyl chloroacetate i { 3 |- ‘392, | 4.643 | 13.235 | 0.305( 0.40 | 0.59 | — \
n- s | 18 | 4.815| 4.972| 0.213.[ 0.25 | 0.71 |* 0.3
-propyl Ch1°’°a°ffa‘e (I’ {,,9 80 | 51152 |60z | 000 | 0048 | OlE | —
n-propyl'chloroacetate (n) SN | s 4011 17.741' 0.2 0:22%| 0z | ——
b v Aets |97 | G.ole | 7.725| 0.966 | 0.25 | 0.56 |-0.000
‘ utyl chloroacqtate : P { 9 - 308 - 4-856 5.975 -0.279 0.26 0-69 —
et (8| | 45 |1088) 43] 28] & AT
- Table: V - Experiments w1th Callosobruchus " chinensis, ). ~
- Exposure time as shown in the table, Mortality determination made 48 “hours after ' : ‘Q
" the end- of fumlgation. Temperature at’ the time of fumlgatlon as shown in the table. R
; Dura- - Numerical Values of .| o
Chemxcals : Ter:lp:,- tflcgzl | Sex qf Nfuinber g:‘erms in Regressxon MLD. LD,-99 ll:ﬁ(lﬂ:;'
o erature| of Ex=|. " . lof Inse- quatxon L
b d c.eC Ll ‘ - » . of” o

use Lt P}?;‘]lll“se_. Insects cts used " a b I e (mg/L) S?g/L) Xg - s
.[z,gnga}dg}}er: Joo 48l s | i | ao04| 3430068 | 09 | 117 | — '

PR T s | 36l | 4.282| 8.89 | 0.465 | 0.54 |/ 0.80 | —

A e N *24{9 300| | 4595 | 3.683 ) 0634 0.76 | 1,39 | — "




B M B o 16 B

_‘H L

NI ' s | 1000 |-4.853 | 7.402] 0.25] 0.2¢ .| 0.55.
Nitrobenzene | ; 20 48 { R ‘1207 | -4.927 | 7.268] 0.215| 0.22" | ,0.54"
s 1w | e { 8 | 209 | 5.194| 5.103| 04317 -0.30 | 0.84 | 0.99
R - ' | 36l |-4.860 | 3.488 [ 0.301|-0:33%| 1.00%| '0.07
= " ‘ aa B 5634 | 5.621°| 4.035| 0.489) 0.33 [.0.01 | —
o-chlorophenol | 20 18 { 2 585 | '5.395| 1-998( 0.650 | 0.45 | 1.61 |.—=
o, | 4 {\a 786 | 5.436° 1.913 | 0.508 | 0.27.] .1.48 [ 0.4
SR G I LA P A S 950 | 4.915 4.198| 0.703  0.72 | 1.27. |- —
pdichltre-" | .20 |2 | s 107 | 4.600 | 1.442 | L.b27 - 1.817( 342 [.——
N A Ve 43 { s ['1451 | 5.331| 1108 | L.17] 0.84 | 278 | —
ENTN S S @[ 1222 | 5.057 | 2.061 | 1.028| 1.00 | 212 |.—
RV RS VA A ® | 197 | 5,384 5.157 | 1.338 | 1.26% 1.71% [>0.09
/ Table VI I‘xpenments w1th Calandra oryzae o

Mortahty determination made 1mmed1atelly followmg the close of fum:gatxon, ex- .
. posure time 48 hours, temperature 30°C.- :

LD-09 [Probib- . J

© 120

4.926

..0.977

1775

1.85

e

. . Numencal Values of ‘ R
. Sex of |[Number| Terms in Regressmn MLD ‘| LD-99 {Probab-
- - Chemicals used ) |of Inse-| Eqiiation . ility of
T ; Insects |cts used T ‘ 7 |(mg/L){(mg/L)| x2
_ . “ a . b x_: b N NSRS
N i |8 and | ) 1 | ,‘- : : ’
. amyl chloroacetate mixed | - 504-{-5.124| .0.718 | 0.357 | 0.18 '} 3.42 —
o-dichlorbenzen - . -« | ¢ | 96| 5.506| 1.810 | L.660 | 1.33 |15.70-| 0.06
—Bromobenzene, (I) Y R 4 - 487 .| -6.342'1 0.674| 3.529.| 3.02 0.47 1 .0.02
“ s 100 | 4.562 | 1-987 | 8.194 | 3.41 | 4.59 |0.18
Bromobenzene, (n) 8 | ' | 50| dos| a0s | go8e| c.bre| ot
, ' oA s .t 60 | 4.930( 0.970| 2.071 | 2.09- | 4.49 | 0.13
°'°*’1°’°Ph°“°1 ) { 9 | 140 | 4.986 | 1.346|'1.007 | 2.00 | 3.73 | 0.32
"5 .| .120 | 5.026| 0.170 | 28.77 |28.92 |42.20 | 0.18
Ethyl acetate ) 7 {"9 1140 | 4.814| 0.174|28.62 |29.68 |43.05 | 0.14
(- 8 440 | 6.387 | 0.715 | 1.747| 1.20 | 4.45 | 0.01
_Tetfac“"“*ha"e , { % | . 440 | 53817 0.699 | 1.861| 1.60 | 4.93 | 0.05
5 | 420 | 4.868| 0.203{10.10 .[10.55 [18.48 | — .-
E‘hylene °h1°"d° , { ¢ | 420 | 5.137| 0.34410.37 | 9.97 |16.78 | —
, _ ( 1 _
- : 5 '] 420 | 4.709| 0.178 | 21.932 | 23.56 | 36.63 *| 0.03
“‘yl""e "‘Chlmde RN {3 380 ‘| 4.660 | 0.143 | 23587 | 25.60 |42:23 | 0.05-
Clf s |80 | 5.653 | 0.577 | 8.384 | 7.25 | 11.28 | —
Methyl formate _ { "o | 120 | 5.305 | 0.202 8.114 {. 6.60 | 18.11" | ~— -
" s s |t 160 | 4.325] 0.571| 5.660| 6.84% | 10.91% | —— ..
Carbén b},sulph{d?_ : { 2 160 | 5.148] 0.805| 5.695 | 5.11 | 8.40 .|.0.44
SR S 3 | 60 | 4.806'| 0:127|73.234 | 74.76 | 03.07" [>0.09
. Carbon'tetrachloride {3 | 80 | 4075 | 0.071 | 74074 | 74042 107,18 5% -
. ‘ Table VII Expenments \vxth Calandra :asaku
.. Conditions of expenments same as in the preceding experiments, .
Numerical Values of )
: S Sex of Number Terms in’ Regression MLD-
_Chemicals used. . - - Jof Inse- Equation ‘ S , flity-of
e , Insects icts used = (mg/L) (mg/L) Sz
. . -a. /b ;X ¥
* Nitrobenzene poand 2 1183 .| 8.713 12771 | 0.126 | 0.2 0,40 S—
" o~chlorophenol : -’ “o | 1499 | 4.650 | 1.068 | 2.057 | 2:307|74i58 |-
. Benzaldehyde ' - 7 535 | 4.852 | 4.432| 1.067 | 1.10 | 1.62
Bromobenzené { : 120 | 50184 | 1.335 | '1.804 | 1.66. ‘:2:330
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Exposure time as shown: 1n the table, Mortahty determined 48 hours after the close

' “of fumxgatxon, temperature 30°C.

. S~ -
s - T Dura B Numerxcal Values of S S
. b ©' . -|Sex of |.tion ‘{Number| Terms in Rregresslon MLD |LD-99 | P. of
" Chemicals used ~ * |Insects| * of ' [of Inse- Equatlon ~ .
o S v used  |[Exposu-icts used 1. = |(mg/L)|(mg/L)| x* .
. L reHours| ~ - .| - & b . X, - A C
.vl:".thyl,cvhloroacet;\ite c|3and e\’ gg ) am | 3.881f12 326 0156 | 0.25 043 | —
- e e | w3 | a6 L 999 T2.a77) 2.37 | 3.88 | —
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Remark Figures ‘Withk: an asterik are somewhat doubtful for some reason or other. -
w—in, the column of p of e mdlcateq that the value of probablllty is exther very

small or. unrehable owmg to a rather small number of repetltlons of expenments.
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: ?Methy'l ehlo'ro‘aceta'te ’ ' 0 06 o - 6. 640
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l\si)-propyl chloroacetate . | " 0. 18~0. 7 3 6 336~23 386
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*Nitrobenzene B 0. 5"* - 'v IR 1725
o-xiitroph"eqol ‘ o 0. 87' _: : ST 2995
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‘Methyl formate® . - io |- 288 70 | . . 2,220 -
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- Ethyl’ acetate.“; B E - 7.82 B 0.558
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lsis s
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Table X Order of Tox1c1ty towards thc
" Male - of ‘Callosobruchus chinensis as ar-
i ranged according to LD-99 ’

Chemlcals LD-99 mg/L

- Chloropicrin ; - ‘ _ 0.12
Ethyl chloroacetate - 0.31
" n-amyl chloroacetate 0087
Methyl chloroacetate ] o _‘0'4'1
‘n-butyl chloroacetatg . BN 1 X%}
iso-propyl chloroacetate 0. 280,82
O-nitrophenol 1.66

" 0- chiorophenol 1.87

~ Nitrobenzene . Ls7 7
_Tetrachloroethane . 2.43 B
Methyl formate 3.63

. Bromobenzene | - . 3,94
Furfural . ~. . =~ 4.2
Carbon bxsulphlde 4 4.38 -
-Ethyl acetate 11.99
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Table XI ‘Order of Toxicity towards the Female of Calloscbruchiis’ chinensis.
Annngcd 'u'cordmg to MLD Coeff;fient . 'A_rr_angcd according to LD-99
in Regression | — - - - <
Chemicals. “&L)/L) l Ekqtﬁltion’ . Chemicals  ~ | LOR,
n-}imyl ‘chloroacetate 0.16 10.589 L n- amyl chloroacetate i . 0.38
iso-propyl chloroaéet'tte -0.19 3 693~7.664 n-butyl “chloroacetate .. 0.47
- Methyl chloroacetate 0.22 4.683 . .| Ethyl chloroacetate -, 0.48
Ethyl chloroacetate 0.28 . (11,182 r{-propyl chloroacetate 061
n-propyl chloroacetate . 028 o 10,134 .iso-propyl chloroacetate - O 50~0 82
: n-bﬁfyl c¢hloroacetate . 0.28 -| 11651 ‘Nitorobenzene ~0.03
Nitrobenzene 0.31 ©7.361 Methyl chloroacetate 0 0.73
-o-nitrophenol . 0.89 »_2.885;. ! o‘nltrophenol . - 1.69
o-chlorophenol. “1.10 1.723 Tetrachloroethane- i 2,61
Tctrachloroethane 1.31. " 1.788 | o-chlorophenol - 3.03 -
* _ Furfural ‘1,92 1.218 . Bromobenzene " 3.39
- Bromobenzen'e 2.45 - 2.474 Furfural -3.83
Methyl formate "2.96 1.607 |- Methyl formate 4.20" - -
" Carbon bxsulphlde - - 3.12 1.488 | .Carbon bisulphide 4.69
Ethyl acetate ~6.74. T 0.234 | Ethyl acetate : ]a.GS

Eﬂvf;ﬁb&ﬁl}f\t‘éo
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12¥3-5_LD-99 L.xor%ﬂ&)iﬁut, %Owﬁ(t?
KROT BB LA 55 0 2 Bbi b,

N A2V HOMKRM,: B2 LC=2 7YY, Ca-
landra “oryzae - NG RIL O EWFch X5,
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RRHHLDHTCH D, LLT, ZOERITIC
(3, 28 DEIILITHY, MRNBLLE CTifok
DTHLHYY, £ ORI SiuL MLD, (% 0. 18mg/L,
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Hbo TLT, LAY ‘tﬁﬁ’@‘i"@(ﬁuiﬂ"ﬂ]zﬁ
LD ChHok, :

~
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; chloroacetate {% Carbon bisulphide D#28f%n
PRt BE BB MRAIHL S LD-99 vk
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’ Table XI1. Order of- Tomclty towards Calandra oryzae

- ‘6 P
Arranged._accordihgito MLD Coeff1c1ent : 'Arrangecli‘.acc;rding_ to LD'—99.
: Sl - ‘mEquatlon, N L N
}Chemicals‘ : "(4115?/1‘) . b Chemicals o ‘ LD(]%% /L)
Tetrachloroethane 1.20 |. . 0.715 .Tétraéhloroethane' “4.45
o-Chloropheriol " :2.09 |' .7 0.970 . | o-chlorophenol 4.49 -
Bromobenzene J 3.41 1.987 " Bromobenzene o C4.069 .
Carbon bisulphide -~ /| 6.84- | . = 0.571 Carbon bisulphide 10.91
Mcthyl formate .~ ’ - 7.25 0.577 . | Methyl :formate 1L.28 -
Ethylene chloride - 10.55 770.203 | Ethylene chloride 18.48 .
Ethylene trichloride -1 23.56 ©.0.178 - | Ethyleéne: trichloride o 36,63 -
Ethyl; acetate - ‘ -] 28.92 0.170 - Ethyl acetate ' . 42,29
Carbon tetrachlonde- 74.76 0.127 - :| Carbon tetrachlonde -.93.07
. - v
_ Chemicals |emmil b Chemicals E -L»D(;?\g/m
Tetrachloroethane '1.60 | - 0.699 | o-chlorophenol -~ . 3.73°
o-chlorophenol - o --2.00 "1.346 " Tetrachloroethane ' 4.93
Bromobenzene = ' | 4.28 -°0.898 ’Bromobenzer‘e T " 0.87.
Cajrbon bisulphide .. 5. mw 0.805 - C;u'bon blsulphlde 8.40
Methyl formate 6.60 | -~ 0.202 | Ethylene chloride. 16.73
_ Ethylene chloride 9.97 | " 0.344 .. Methyl formate . 18. 11‘
Ethyléne trichloride 25.96 0.143 | Ethylene trichloride - 42,23
Ethyl acetate - 20.68 |  0.174 | Ethylacetate | 43.05
Carbon tetrachloride 74.42 - 0.071 | Carbon tetrachloride - ' 107.18°

Table XIII. Order of- Tox1c1ty towards CaIandra sasaku

Arranged accordmg to MLD(mg/L)

Arranged accordmg to LD~996118'/ L)

- el wheri Mixture of Males and Females’ were .used.
Nitrﬁbénzehe ST 0,22 /,»‘ ‘ “- - Nitrobenzene 10,40
Bcn'-zald_é‘axh.)ﬁr“dg'i} ' 1,10 - ‘Benizaldehyde 162
- R B = ' e
‘Bromobenzene " 1.66 Bromobenzene *1.83 Bromobenzene . 3.40] Bromobenzéne = 4.23
‘Mecthyl formate - 2,21| Ethylene chloride’3.31] Carbon bisulphide 8.06) Methyl formate

Ethylene éhlonde 3.51
" Carbon b1sulph}de5 78
~ Ethyl acetate .

20 75|,

Ethylene tnchlonde .

27.

Methyl formate 3,53
Carbon Bisulphide 8.72
Ethyl\ aqé‘t'ate . 22,83
Ethylene trichloride

..28.88

,Ethyl acetate

Methyl formate’ . 8.80
_Ethylene chloride 15. 19
Ethylene tnchlonéle ,é

i 53.98

Ethylene trichloride
' _ 34.36

Ethyl aéetate, _

' “T z % v’ ‘7 & /D‘»‘EALG‘; amyl‘ chloroa&ta!e (t

Cary Vl-ﬁTa%Ati ‘)%L (R 6&5&?&‘?’2

209

HLTEDh, Ghl1R2RD) _
a az v (Calandra sasaku)@ﬁﬁ%&ﬁo bl DEE .

ﬁiai‘éﬁ? e a:»s b ﬂ) Bo T OEEIRIRAN
g‘énu@*fﬁ%ﬁﬁ@j{?ﬂ %Oti Nltrobenzene
T GHOT, B¢ Q&zﬁALfﬂhﬁthtw’*O,
oifénu@ MLD % 0.22 mg/L ¢, LD-99 gt 0.40

5190

-
LY

T

6,31 - -
Carbon bisulphide 6. oL
Ethylene chloride 21.34 -

R
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Table XV. Lethal Doses for Males of Callo:obruchus chmenszs and Calandra oryzae in
48 h. Fumlgatlon at 30°C. '

! Callosobruchus chinensis " Calandra oryzae. *
Chcmicals used . : . — -

AR MLD (mg/L) |LD-99 (mg/L){ (MLD mg/L) |LD-09 (mg/L)
Tetrachloroetharie L L00 | v 243 L0 |- 445
o-chloropheriol 107 1.87 2.09: 4.4 '
Methyl formate . 258 13,63 7.2 - 1128 -
Bromobenzcne 2,62 B X 3.41 459
Carbon bistlphide ©2.63 4.39 .. 6.84 . 10.91
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Ethyl chlonde 5 T ] 4.23 179.90 | 4.62 | 12.05 ) '10.55 {-18.48| 9.97 16.73
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. /"; Résumé'ﬂ?;_‘ s
Twenty three voratlle organic compounds ‘
were tested as to thexr tox1c1ty as . fumxgmts
at’'a temperature of 30°C: The duratxon of expo-

- ‘sure.was 48 hours in‘the. majorlty of cases:

" “The™” compounds x.sed were’ as follows ¢
Mathyl formate, ethyl acetate, monochloroacc- ‘

" ‘tates.of* methyl ethyl,n propyl 1so-propyl n-

XD, ERBEORSICEOT; B bOT; T %utyl, and n- amyl alcohols,  ethylene chloride

L3—2L7%\% E%&@%.:L&omt 30°C - s
,.210

- “(or di- chlorqethane)_ txetrachlo:oe;hane,ethylt_:ne ;

-

v
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tri-chloroide, ctllyle'neftetmch]oridc, nitroben-
zene, o-dichlorolienzene, p-dichlorolhenzené, hen+

zaldehyde, furfural, o;nitfophcnol and o-
chlorophenol, =~ - -+

Besndes, chloroplcrm carhon bisulphide and

c'ubon tctnchlonde were 1{:0 used for thc '

purpose of comparmg the ahove mentioned

compounds with, these popular fumlgants in’

this country. . N v

The fest -insects. used were the adults of

Callosobruthus chmenszs, in most "’ casesy

and _' ’

CaIamIra oryzae, Calandra sa:aku and Tribolium

castaneum in- some expenments

I‘rom the results of ekperlments, the medxan
lethal dose or™ MLD and: the dose_klllxng

' 09% or LD-99 were computedcfo’r each tom-
- pound. The inclination' coeffieient, b, of the

'reg'ression equation is . considered to. be the

gant.

In ca.lculatlng these v11ues, the Br!sss )

. indicator’ of the }qlhng eﬁicxency of the fumi- "

method was. adopted with a sllght modification; ;o

namely, for values On X axxs the dose itself -
was used mstead of the logarlthm of the dose, :

-since it has heen shown by our, colleagues that
the mortalxty in prObltS ‘and the dose show a
better hnear relat1on by adoptlng‘ this method
than using - the loganthm of the dose when the

/durauon of exposure is mote than 24 hours.

The results which ™ we obtained are in some

cases not in good agreement with what-the -

Briss’s theory expects. However, in interpret- . .

ing the results this theory was resorted to, - .

_tentatlvely. It is expected the conclusxons here
presented, may probably be shghtly altered

when more accurate experlments will h'we be-.

‘en carned out m future. v .
Chloropxcrm is ~the most toxic when both

MLD and LD-99 are taken into consxderatlon_,“ .

'uid the killing efﬁclen‘cy is also the greatest -
cof all the compounds used.The values of: MLD -
and LD-99 for Calloxobruthus clmenszs
0.10mg/L and 0.1"mg/L, respectively. -
“The esters of monochloroacetlc acid arc also’

are

highly toxi¢, They are the most toxic except-"

ing chloropicrin. Of the 0 kinds of esters used,

\
the MLD “mas ‘the sm'tllest in methyl chloro-

ency of this compound ho\vever, is not very
gre'lt, so that LD-QQ is about 0. 99 mg/L which.
is. much larger than that- of chloroplcnn.‘ of -

the other kinds of esters, ‘n- amvl chloro-

acetate is. the most tox1c Judgmg from the -
.‘mednn lctlnl dose, Its MLD and LD-99 are'
. 0. 15mg/L and 0. 37mg/L. rcspectlvely.

Substitution of NO, radical for I in the,

) benzene rmg g‘reatly increases the tox1c1ty. Th-

us, MLD and LD-99 of nltrol)enzene for Callo-;
sobruchis chinensis are 0.3lmg/L ard 0. 63mg/L,.
-respecti.velyfthose' of’o—nitropheno‘l are 0.89
mg/L and 1.00mg/L, while those of o-chloro- '

phenol are 1.07mg/L. and 1 87 mg/L respec
tively.

. adetf¥e, 'hemg 0.06 mg/L -The killing efﬁcx- i N

-

-

‘Halogen substltutlon products of the allph‘l- -

tic h)drocarbons are generally less toxic than

for -which halogen atoms are substituted

chloroethane (more commonly called ethylene

bchlorxde) for Callosobrichus are 4.23 mg/L and

9.9mg/L, respcctfvcly, while those of tetra-

- chloroethane are only 1. Omg/L and 2.43mg/L.

Eth}lene tetmchlorldc is abont twice as to-

.xic as tctrachloroethane, its MLD and LD-99

being O.o"mg/L apd 1. Omg/L respectuely.

Benzaldehyde 1s shghtly less * tox1c than -
. mtrobenzene The MLD for Callosobruchus 1s
_and the followmg conclusxons were drawn ) :

0. 43mg/L and LD-DQ, 8"mg/L‘
A heterocychc compound, furfural which
resembles henzaldehyde in its chemlcal struc-

* ture,is also moderately toxic, but it is mark- )
'edly less toxic than benzaldchyde. Tts . MLD _
-and "LD-99 are 1.92 mg/L and 3 83 mg/L, res-

pectuely. Stxll it is markedly more tox1c when
compared w1th carbon blsulphlde. -~

gas has speclﬁc1tv 1n lts tox1c effect on in-. -

sects. As a consequence, the order of tox1c1ty‘
of toxic compounds generally -varies to some
extent when test insects are dlﬁerent This is

Iy

T m

.. the correspondmg derivatives of benzene or.of o
‘phenol. However, when the number of H atoms

. mcrcases, they mny lnve qmte a strong toxi-
. city. For exnmple. MLD and LD-09 of di- .

' N Tox1c1ty of a poisonous gas varies accord-__ ’
i mg to test 1nsects. In other w0rds, the toxxc
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- known

w 5 ﬁ -7': e 16 BE
also true of ‘the sex of . the;test lnsect

. The temperature at the time of . exposure ta 7

the toxic gas’ affects the tox1c1ty as is. well-
But the nature of the eﬁect is not al-

Well as fo the property ‘of the fumigant. “For

example, the to'm: eﬁ‘ect of mtrobenzenc or of

BN

-

Quantltatlve Studles on the Toxmty of Pmsonous Gases: II Analysxs of Dymg
" Process. Tatsuro Koo (Entomologlcal Laboratory, Kyoto University). Recelved Dec.

1 1951, Botyu—Kagaku 16 :
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