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with thc‘decrease of tempcrature. I-or examplc, .

nt 5°C benzenc dissolves 202

at 60°C it dlSsolves only
.the 'mthors endeavored to raise the

227,

o

In‘thqsp’ experi-

ments.

of chlorine, but

. utxllty value of’ chlorme by coolmg the chlorine R

saturator. . o
Consxdermg the reétﬁts' of the experiments

B 15 g

.shown in T1bles I-6,’ data of Table 6 is '1v:u— .

lable for mdustrnl purpos,e, in comparlsmn
with the c)\pcnmcnts of other reaction columns.
. Thus the autlwrs Delive that the synthesxs of

benzcnchexachlonde under the radiation of flI- -

Lorescent lamp furmshes all the requxrcmentq. :
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;» On the mspectmn of mosquitocide incence. Stu(hes on the b1olog1ca1 assay of insecti-

" cides.X. Sumio’ NAGASAWA, Shiro Sumrra and Shozo HIRAL

(Takel Laboratory, lnstltute for

. Chemical Research, Kyoto Univercity. . ‘Takatsuki, Ohsaka) Recelved Nov. 2I, 19.)0 Bolyu-

_Kagaku 51 ,

06, 1950. (\vxth English résumé)
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, Table 1. Several charactenstxcs of samples oi mosquxtocxde 1ncense tested.

ThH%bo

*%mW§%&5ﬁﬁaaw@wz%§borkﬁﬁ

k7 B UIc R R T SR8 TR KR BB i e iR
FOBBEHET 3L HTH 35, & (hRREOM
T ARBHEROSHC XY, BECHRRXEERES
CLBACHOTe D, SRLTRHORERTIRNT

_‘ 206

M s .| Average | Average | ) o ]
. Mos?mtq Year Of' : Met}-md : weight |diameter L ’ A’verage?) tion
* cide |manufac-| - of of ofa [ Color®” hardness| time ,
T ’ : : e .| acoil | section: L of 0.5g -
incense tu‘rmg ~making () (em) (k&) | (min)
S®» 1950 - | Hand made | 13.50 0.6% - Forest green L 7.6 12:48 .
1 1931 Machme 16.25 0.556% . | + French green - S 7.9 15.04
. . made 0.41° | N .- E -
2. 1935 Hand made | 9.40 0.44- “.Hay’ s. green - 6.7 19.18
3 1937 oy 11.45 0,56 Civette green :. *{: . (.9 16.36
40 1943 v 13.20 0.63 - Saccardo’s 7.4 11.52
‘ L . p .. umber - oo
H8 1945 v .10.70 0.59 _Tawny-olive - 6.5 18.04
6 | 1947 ¥4 12,78 0.64 " Hay’s green. - 71 13.14
7. 71948 en 12.00 0.64 - Saccardo’s - N\ oo 14.02
' . S . . ' umber 9.0 ' -
8 1949 R 12.30 . 0.67 Tawny-olive - 8.0 | 1110 .
T g0 v v 1L 0.64. Ackermann’s : .
. o ' : ‘green ' 8.7 . 7.36
€0 | 7. s 13.99 . 0.69 Jade green . 81 | 11.16
11 v Ve ~12.00 - | 0.64 Roman green 10.1 15.04
12 1950 .1 Ty 12.80 0.61 . - Tawny-olive 1’) 2 11.52
'13 - .//, ‘ v 12.90 0.62. .Schamrock . '
' ' o / A - " green 6.4 12.48 .
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' B m R W15 g \
14 v v 12.00 | 0.52 Ackermann's :
) * ' . green 5.4 14.16
15, v T 12.80 0.66 Schamrock - ‘
. ‘ : : . green 7.0 14.02
16 v 7 . 12.20 0.64 Tawny-olive 7.1
17 . 2 v 11.00 0.67 . Killarney * 14.02
. . _ green 7.0 14,02 7
18 v y 12.80, 0.64 Tawny-olive 7.2 13.02
19 v v 11.80 0.64 Deep dull :
. " Yellow green 6.8 13,44
20 A v 13.35 0.64 Elm greeu 6.9 11.34
21 . e 4 13.00 0.63 Deep dull : - .
i : Yellow green 6.0 11.34-
2. v, v 13.30 0.62 " Forest green 7.6 " 14.31
23 S 4 . 14.60 0.72 Forest ‘green - 7.0 12.00
s v - 13.05 0.63 Tawny-olive . | 8.7 11.52
L 7 7 14.35 0.59 Deep dull - . G
: - Yellow green - 13.4 .16.30
26 Ly 4 12.20 - 0.64 " Deep dull S
: ' - . : Yellow green 6.2.- 1 11.10
27| . o p 12.95--] 0.66 Deep dull (1 ‘
. _yellow green ) 7.1 12.24
- 28 v Machine 12.60 - 0.62x . Saccardo’s . . PR
' s made [.-" 0.41. , umber 9.4 . 7.24
29 R4 ‘Hand made | 13.45 0.67 Dark anthra- 5 T
- A " .cene violet 9.0 )i 9.3¢
300 v v 11.90 0.59 Dark greenish S <
- . : a - __olive - ] . 13.1 . | 16.14
D Determined hy Robert Ridgway’s color tables. -
% Measured by Tanaka’s corn hardness tester.
¥, Standard mosquitocide incense in this experiment. - -
45 " 1043 and 1945 official corntrol test mosquitocide incense respectively. -
6D Pyrethrins were charged by suffusion method, , ' o .
Table 2.. Chemical analyses of samples of mosquitocide incense tested by new
volumetric analytical method using benzol extraction proposed by
’ ' Wakasorio et al., 40,4 T . ]
Mosquitocide’ Pyrethrin contenit (mg. per 100g) , Ratio Water -
Lo . I content
Incense I i Total I : I : (%)
S 24.3 20.5 44.8 . 1:0.84 10.84
~ 1 - 14.8 19.7 4.5 1:1.33 10.82 .
2 27.7 .. 35.2 62.9 “1:1.27 11.25
3 24.1° 27.8 51.9 1:1.15 10.90.
4 24.5 26.8 v 613 1:1.09 12.30
5 18.9 18.7 ., 37.6 1:0.99 © 10.58 -
6 25.3 27.2 .62.5 1:1.08 10.67 - -
7 14.1 "13.3 - 27.4 _1:0.9% 11.42
8 ) 6.0 - 8.5 14.5 - 1+ 1.42 12,52
] - 20.0° 23.7 43,7 ~1:1.19 12.30.
10 . 2.5 20.0 “44.5. ] 12 0.82 .11.48. -
11 12,5 15.6 28,1 . . 1:1.2 12.00
12 24.3 - 20.4 44,7 "1 :0.84 10.30
13 36.4 20.4 56.8 ) 1:0.56 - -10.60
- 14 28.7 127.3 . 56.0 10,95, 11.23
15 ' 23.0 17.1 40.1 1:0.7 11.67
16 18.H - R 23.0 1:0.3 X 12.16 .
roIT. 23.8. 2.1 47.9 B B () 10.64
18, 28.8 14.8 43.6 100 0.51 ! 10.49
19 30.0 15.3 45.3 1 :0.61 - 11.23 .
20 21.4 20.4 41.8 *1:0.9 10.76 ..
a1 20,8 19.9 40.7 1:0.9"° 10.30,
22 V217 23.1 44.8 1 :-1.06 11.75 -
23 17.8 10.4 '28.2 1 :0.68 - 1185 -
24 22.8 19.1 .- 41.9 1:0.8¢4 11.70 -
2% 20.0 27.0 47.0 1:1.3 - . 10.86 . .
26 204 -18.9 - 48.3 . 1.:0.64 ‘11.22
27 91.3 ‘17.8 39.1 1:0.84: 10.18
28 14.8 17.5 32.3 ., 1 :1.18" “10.75,
29 14.8 16.9 31.8 0 13114 < 1175 .
30 17.6 17.3. 34.9 1.:0.98 . 10.22.
[ s i y 07
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Table 3. Pe'r‘ cent kn’ock' down-time data for n_]osq’uit(')cid‘e/inc'ehse saniples.

€ ~e .
: Moqqmtocxde Number of | Nlll::];cl; of , ,'Iline (min.)
incense ' experiment [ . o - I 5 | e+l 6 .8 12 16. 9 ' )

'S 10 -~ 102 ‘1011 203 '13.30 | 39.41 | 62.56 | 74.88 | 90.64|. 93.07
el N 10 498 99 197 [.15.74.] 35.03 | 66.50 | 82.74 | 93.91 | 99.49
. 10 87|87 | 174 | 9.77| 33.33| 66.67 | 81.03| 94.83 |'97.13
-3 0 e, 191 10.47 | 37.70 | 65.45 | 78.53 | 87.44] 96.34
4 .10 92 93 " 185 22.16 |. 47.5 69.19 | 81.08 1 94.60 [ 97.30

5. 10 108 |. 104 212 7.54 1 30.66 | 56.60 { 72.17.|.89.15 | 93.87 .
6 10 107 -} ° 106- 213 18.31 1 46.01 | 70.42 | 79.34 | 91.55 | 93.78
7 - 10 S 96 95 191 7.33 | 25.13 ] 47.12 | 63.87 | 81.68] 91.10
8 10 s 95 “95 | 190 0.00 2.63 | ,17.90 | 32.11"| 57.37 | 70.53
9 10 293, 0400189 29.10 7.62 | 70.37 | 85.19 | 92.59 ( 97.30

10 10~ C92 . 93 185 21.62 | 43.24| 65.41 | 74.05 | 91.35 | 96.22.
11 <10 . 115 108 223 4.93 | 17.04 | 42.15') 50.19 | 7g.92| 91.03
12 10 96 96 192 [ 14.58 | 35.94 | 61.98 | 80.21 | -92.71 | - 98.96
13 10 106 107 | 213 | .22.54| 46.58 | 61.50 | 77.00 | 92.02 | 96.71
, 14 10 - 89 87 176 | -19.80 } 43.18 { 71.59 | 83.52 | 95.46 | 97.73
15 - 10 99 1 100 199. | 1106 { 33.17.{ .66.33 | 71.86 | -89.95 | 95.48

16 10 100. 100 200 8.00|.17.00 | 40.50 |.53.00 | 73.50 | -87.00 -

17 10 99 101 200 22,50 1 51.001 71.50 | 84.50| -04.50 | 98.00

18 10 102 101 203 15.76 | 40.89 | 62:56 | 71.92{ 87.69 [ 92.6L

19 ¢ .10 102 108 -+ 110 31.43 | 49.52 | 68.57 | 82.38( 94.76| 97.62
20 " ‘10 - 103 102 |5 205 | .13.66 1 3415 | 58.05 | 71.22°f 82.44 | 0L.22
T2l . 10 100 100 200 10.00 | 35.00 | '53.50 |- 63.50 1 81.50 | 89.50

22 .. 10 c101 - 102 203 16.75 | 45.81¢ 67.49 1 80.79- .91.13 | 97.04 .
23 10 95 01 189 . 4.76 | 22.75 | 51.32 | 64.02 | 87.83 | .71

- 24 10 - 05 * 96 292 11 14.58 ) 35.42 1 54.69 1 67.19 | 85.04 | .93.23
25 10. - 96 <951 19 2.0901.13.09}| 34.55| 60.73| 78.01| 90.58
26 15 149 148 207 1| 9.43 | 32,32 | 58.59 | 70.37 |.83.19 1 93.94
27! . 10 . 093" 04 187 7.47 | 1 25.67 | 52.94 | 68.98 | .88.77 | 95.19

28 10 . 88" 86 174 | 10.35 | 30.46 | 57.47 | 68.97 | 90.23 | 97.13-

29 10 . 99 101 |- 200 6.84 | 10.84 | 42.11 -62.63 | 76.84 | 90.00 .

30 10 - 84 84 168 2.937 13.69 38.69 *59.52'} 76.79 | 92.86
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'l able! 4. Summary of data of experments for mosqu1toc1de incense samples

Mosquito- Regressmn equation . Degrces B . . |Probabili-| Variance | Variance
-cide . Jof free-f A2 tyin X%test,| of para- | of para-
_ incense Y =a+b (x-X) dom (n)| | : (Pr) meter @ | meter b
¢S Y'=3, 31664 +3, 65320 (X-1.0744G) 4 .| 4.49848 0.34634 0.00353 .| 0.07001,
1 Y =05, 20045+ 4. 45159( X-1. 04973) .40 1032142 - 0.85386 |- 0.00416. | 0.10373 °
. 2 Y=5. 1)120+4..’)0.')09(X—1.04668) 4 4.51690 | 0.34465-{ 0.00408 J- 0.09856
3 Y =5.15206+3. 78930(.X-1.05012) 4 +8.89237 | "0.06439 | 0.00375 0.07975
- 4 Y—a.3673/+d 6..).37§X—1 .05193) 4 0.73408 0.92928 0.00364. | 0.07255
b} - ¥'=5.08322+3.91467(X~1.0832: ) 4 4.62397 |, 0.33170 0.00366- | 0.07571
.6 Y =5.34008 +3. 48824 (X=1.0657)) -4 5.00016 ’0.27933 0.00352 " 0.06837 -
7 Y'=4,99739+3.59301 (X-1.11632) 4 T 2.62245 | . 0.64280 | 0.00355 0.07001
8 Y =4.63739+3.95623(X-1. 25034) 3 3.57111 0.31729 0.00403 0.09616
5.9 Y'=5.41133+3.40877(X-1.04667) 4 < 0.87273 | 0.92128 | 0.00376- | 0.07047 .
“10 | Y=5.26756+3. 36627(X-1.06108) 4 1.97693. | -0.73973 0.00362 0.07367 .
11 Y =4.087204-3.76303(X-1.14377). | -4 2.49346 0.G4796 0.00374 0.06806 -
12 Y =5.14420+4, 20961 (X=1.04200) -4 1 0.92520 |.0.91653 0.00425 0.10856 ..
- 13 V=35.34141+3.38478(X-1.07446) |- 4 2.37901 0. 66332 0.00353 0.07001 i
14 ‘Y=5.30597+4.03083(X-1.03.)43) .4 -1. 74631 0.77001 0.00399 | 0.09272
15 Y =5.17396+2. 83563 (X-1.07327) 4 | 6.568023 0.16183 { 0.00359 | '0.07255 -
16 Y =4.94633+3. 26704 (X-1.15408) 4 | 1.22609. | . 0.87045 0.00335 0.06309 :
17 Y'=5.30212+3.76731(X~1.04009) . 4 '1.43349 0.83436 " | 0.00381 0.08173
- 18 Y'=3.22070+3. 20159( X-1.08450) 4 4.20302 .[ 0.38191 0.00333 | 0.00163 -
19° ' Y =5.3004743.35862(X-1.03853) | . 4 .| 0.20100 0.98187 0.00387 0.08457
20 Y'=>5.08968+3. 03956 (X-1.08865) - 4 | 6.23247 0.18444 | 0.00348 0.0G803
© 21 Y =5.08527 +3.11377(X-1.11060) 4 5.16412 0.27285 0.00316 | -0.0562G .
22 | Y'=5.26892+3.65869(X-1.04835) 4 4.51730 0.34460 0.00373 5| 0.07788
23 - Y'=5.00254+4.19037(X-1.10253) 4 3.14463 | 0.53389 0.00370 0.07733
24 Y=5.16611+3.30400(X-1.10382) . | .4 1.91039 | 0.75136 | 0.00328. | 0.06954
"5 'Y =4.93755+4.23851( X-1.16195) 4 3.27807 {. 0.503006 *! 0.00369 | 0.07666
26 Y =5.14737+3-61620(X-1.10093) |' 4 - | 4.97572 | 0.20018 0.00341 0.065@4
27 Y =5.00755+4.11418(X-1.10439) <4 1.8695¢ | . 0.75847 0.00368 - | 0.07653
28" . ¥'=5.11600+4.03483(X-1.08232) -4 2.69103 |  0.61281 | .0.00367 | 0.07619
29 Y =4.92280+3. 58669(X-1.13385) 4 3.24564 | - 0.52008 0.00338 0.08507 .
30 Y=4.92234 +4.18074(X-1.14974) 4 3.51257 0.48001 | . 0.00388 0.08495
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Mosqultocxde mcense is one of the’ py1ethrum
1nsectxc1des whxch have been. ‘made in Japan
biting
black fhes and other small blood
Somctlmes the low effectlve
incencse is used "to drive :tway houseflles,
horse]‘lies, green hottle flies and other insects

whlch crowd on raw fishes and other foods ~

or on bodies of cattles. Composxtlon of mos~.
qlutocxde mcenses generally is as follows:

l?owder of dried pyrethrum flower which -
contams about 90 mg per ,100 g of total

pyrethrms .o ‘ + 60 parts..
Powder of dried leaf and thg of Tabunoki

‘(Machilus Thunbergii SIEB. et ZUCC. *

var. glaucescens, BLUME) as a stieky o
matter «ecissrseesecesdieseanse 30 parts.

- Wooden.powder; antimould matter, colodr~
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- method they adopted is'as follows

’ cylmder,

%10552

ing m'ttter ~md others +eee o ]O p'\rts.'

—These maternls are X\ne'lded w1th-samc volumc_
. of water and pushed out, into a round slender

rods by scxcwpress, wluch are coiled in pairs

" by hand. At times - c01ls are prmted out by
" . machine; so the sh1pe of a sectlon is-a trape-.

zoid. - Unusually, - macaroni- or plate shape

incenses are: made mam]y for mcreasmg the
effectlvcness. o [T s

- -
e

In the days (1943— 19-18) when the mspectmn
of mosquitocide incenseswas .conducted” by

“Jdpan nyethrum Association, - samples were
- examined after the following regulations:
(1) Total pyrethrins content in dry mosquito-.

‘cide incense 'should be over 55 mg 'per 100 &.

-(‘)) "’Combustion' time of a coil should be over

hours.,' e S e

. (3): Welght of five pair of coils in cont:uner :

(a l)o).) shouid riot he less than 131.23 g
(4) Water content” should be less than 12 per :
cent.

) There should be no ‘remarkable cracks -md

combustion’ should not be insutficient. -

_ However we have to pay ‘attention here -to
the fact that the samples containing total py-

.rethrins of 55 mg do not always show the same

effect owing to variations in raw  material.
and manufacturmg technique. On the other hand,
it has- been sald that the so-called co:\tmg
mosquitocide 1incense charged with 35 mg pyre-
thrms by suffusion method shows the same

effect as the ordmary ones contammg 55 mg ¢

of total pyrethrms Therefore we might not

. rely only upon the result of chemical atnlysxs ’

and .are led to the opinion that the biological

sassay is as necessary ‘as.the chémical analysis.

We have therefore carried out chemical 'and

biological tests s‘multaneously upon several

mosquitocide incense_ samples. oo
Nagasawa and Uruha(l")already have reported

‘a method of biological assayof mosquitocide

incense using the common housefly - (Musca
domestica L.). ' The modified smoke chamber
¢ A piece
of incense weighing 0.5 g 'sampled’ from an
incense coil is burned ‘from both ends in a glass
22 em in inner diameter by 45 cm.
high, contammg fhes and the number of Lnock-
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down individuals counted at’ the intervals on’

geometrjcal time scale. And then the equatidn
for each regression line is calculated based on
" the theoretical principle of the linear trans-
formation of time mort'xllty curve “developed by

Bliss. ¢ 6 » The X*-test shows that in all time

knocl\down curves the variation could be as-
cribed to the random sampling error, and a

marked difference in susceptibility was ac-

knowledged between males and females.For the
purpose of blologlcal 1ssay, " however, there

seems no need of controllmg the 'sex. Though, .

. . N
strictly speaking, the mosquito is absolutely -

required as the test :nsect. for the biological

assay of mosquitocide incense, the housefly .

will ‘answer the purpose and is'rather 'preter-
able to the former from the tethﬁical “point of
view,if only the relatxonshlp between the sus-

ceptlbxhtxes of the two has been determined, -

Lastly it may De emphasizéd justly that the

biological as,éay is even more important than

the chemical analysis because an incense should

_ be appraised by its practical efficacy. .

The test was made on inicenses gathered from
market, of which two were official cqntrol
moequitocide- incenses autho}ized by Japan
Pyrethxfum AsSb_ciation in 1913 and 1945 (No. 4
and 5 in Table I). Several ‘characteristics of
.these samples are shown in Table 1.

At first the pvrethrms content in each sample
was determmed. A new volumetric analytical

“method using benzol extraction [proposed by -

Wakasono et al. % 4was adopted. The results
of anelysisvare shown in Table 2. It has often
‘been said in our country that the pyrethrins
in mosquitocide incense will Dbe decompesed

about 10 per cent year by year under ‘the ordi- .

nary storage ifi storehouse. -However the results
"“as given in Table 2 shows that decomposition
of pyrethfins’ in mosquitocide incense is not so
m'uch as beheved generally. The rate of decom-

positxon is aliout 10 per cent in the first year,"

" Lut afterwards it becoms much less. Owing to,
- the miscellancous accessory ingredient the ratio

Dbetween pyrethrins I' and "II 'in mosquitocide

incense is not constant judging from the results

- by the aliove mentioned method of  chemical

analysis. -
At the second stage of the work, the effec~

tiveness was exammed, bxologxcal}y on each_‘
sample in the modified smoke chamber. The _

per cent knock down time data are shown in
Table 3. The per cent knockdowns were con-
verted to probits, which were plot"ted against
the logarithms of the time. For each sample
the regression line and the probability. for X2

were calculated (Table 4).The X2-test indicates.”

that the data may be regraded as not hetero—‘

geneous for every s1mple. And the X*-test for -

the discrepancy in slope, I, bLetween the stan-
dard and every one of the other S1mplcs shows
that the ‘departure between them is not sigmﬁ—_

cant, i. e, within the random sampling error

(Table 5). This parallelism in the txme—l\nock
down regression lines suggests the possxbllxty
to simplify the biological assay of mosqu1t0c1de
"incense, because the relative effecfiveness of
a test sample to the standard is able to be
evaluated at any level ot‘ mortahty. Wlth the
parameters involv ed in ‘the regression equatlon,

the absolute effectiveness was computed fol-. .

lowmg the formuhtlon proposed by Ohsawa
and Nagas'uv'l ("1)(Tab1e 6) Then, the relative
effcctlveness of the sample to the standard wa

estlm'xted (I‘able 7). The results of this  esti~"
matxon do not agree with those of the che'!mcal '

analysis. The ‘effectiveness of mosqu1toc1de

incense cannot be determined only by _the’ re-;

sults chemical analysxs, and the mspection of -
qu111ty of mosquxtocxdc mcenses should be re-

ferred to the results of, both chemical and bio-
logxcal teets. In this case, the test samples
haveto be sampled from manufactured products
followmg the stochastic techmques. L-zstly,
grndmtmg the devxation of effectxveness the

writers classxned the test incenses mto*several

“grades (Table 8). For the inspectién “and las-

says in-general of mos‘quitocide incenses it is

absolutely necessary to estabhsh the off1c1a1 .

control mosqul toc1de mcense.



