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Table 1. Composition of Sample Mosquito Coils.
Composition No.1 No.2 No.3
Pyrethrum marc 49.0 49.0 49.0
Tabu powder " 25,0 30.0 23.0
Starch 50 — —_
C.M.C. (Sodium carboxy- _ _ 7.0
methyl cellulose) :
Wood flour 20.2 20.2 20.2
Technical allethrin
Malachite green 0.3 0.3 0.3
Total 100.0 100.0 100.0
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Conditions of Gas-Liquid Chromato-
graphy for Technical Allethrin assay.

- Table 2.

Apparatus : Shimadzu GC-4BPF, FID detector.

Column : Spiral glass tube (1.0m X 4mm )
Liquid phase : 5% DEGS. Supporter :
AW, DMCS, 60~80 mesh Chromosorb
Ww.

Column temperature : 180°

Injection temperature : 230°

Detector temperature : 210°

Carrier gas : N,; 50ml/min.

FID Gas Flow rate : Hg; 40ml/min., Air; 0.8//min.

Sensitivity : 0,08x10

Chart speed : 10mm/min.
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Table 3. Conditions of Gas-Liquid Chromato-
graphy for Allethrin assay in Mos-

quito Coils.

Apparatus : Shimadzu GC-3BF, FID detector.

Column : Spiral glass tube (1.2m X 3mm ¢)
Liquid phase : 5% SE-30, Supporter :
AW, DMCS, 60~80 mesh Chromosorb
w.

Column temperature : 190°

Injection temperature : 230°

Carrier gas : Ng; 40m!/min.

FID Gas Flow rate : Hy ; 40ml/min. Air ; 0.8//min.

Sensitivity : 0.16 x 102

Chart speed : 10mm/min.
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Table 4. Assay of Technical Allethrin by GC

Method.

Method A. Digital Integrator Shimadzu ITG-IA-
type.

B. Analog Integrator Shimadzu DISK-
type.

C. Product of peak height and width of
the peak at half height. (Half-width
method)

D. Peak height.

E. Cutting out and weighing the peaks.

Method

" Sample A B C D E

1 [ E (%) 84.3 847 83.2 828 86.6
o 0.74 0.81 1.50 0.75 3.89

I [ % (%) 83.0 83.5 829 8.6 854
pa 0.56 0.46 2.53 0.48 3.0l

X : mean value (n=5~T7) o + standard deviation
(Operating conditions are shown in Table 2.)

WIER 218 2 ic 3 BUTAHC & ATAUEED L U
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0 ' 1'0 min,
Fig. 1.

Gas chromatogram of technical allethrin.
GC operating conditions are shown in
Table 2.

(1) Technical allethrin (2) S-Naphtho-
quinoline (inner standard)

i
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Table 5. Analysis of Allethrin in Technical
Allethrin,
Laboratories Pcak Height Peak Area*
A 83.1% 84.0
B 82.0 83.0
c . 83.2 83.1
E 81.0 83.8-
F 82.7 83.4
H 82.4 83. 6**
mean X 82.4 - 83.5
standard deviation ¢ 0.75 0.36

Operating conditions are shown in Table 2,
* Peak area was calculated by half-width
method.
** Calculated by digital integrator.
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Effect of extraction methods on allethrin assay in the’

Table 6.
: No.1 (0.5%) mosquito coil.
Sample : 3 ~5g, Solvent : 100 ~ 200 m/.
Laboratory A c D E F G H Mean Rec(%t)zry*
GC-Apparatus H s s S S S S
H : Hitachi ' )
S - Shimadzu K—53 4BPF 4BMPF 3BF ‘ 5APF 5APF 4BPF
GC-Column
condition
Lengthx ¢ 1x3 1x4 1x3 0.8x3 1x3 1x3 1x4
% SE-30 5 5 5 5 1.5 1.5 5
Oven-temp. (°C) 185 190 185 190 185 170 190
Powder ‘ '
fineness(%
50~100 mesh 6 0 22 11 0 2 2
100~200 » 40 100 39 77 0 40 77
=200 ” 54 0 39 12 100 58 21
Reflux (2hrs.)
in methanol ' : .
Powder 0.409 0.386 0,391 0.371 0.367  0.409 0.389 93.1
Solid 0.366 0.418  0.409 0.351 0.351 0.379 90.7
Shaking (room
temp.)
in methanol : C
4 hrs, 0.366 0.388 0.395 0.367 0.373 0.393 0.388 0.381 91.1
1 7. 0.379 0.400  0.380 0.404 0.399  0.407 0.395 94,5
Soxhlet
extraction (4 hrs.)
with acetone :
+charcoal (1g) 0.388 0.344 0.417 0.334 0.371 - 88.8
acetone only 0. 361 0.391 0.332 0.359 0.376 ~ 0.408  0.316 0.363 ~ 86.8
with methanol
<+radiolite (1g) 0.409 . 0. 405 0.382 0.425 0. 405 96.9
methanol only 0. 403 0.417 . 0.408 0.389 - 0.399 0.389 0.422 0.404 96.7

100% Recovery*: 0.835 x 0.5=0,418

Table 7. Recovery of Allethrin from Mosquito
Coil by a Soxhlet Extractor (%).

Lab. 2 hrs, 4 hrs, 6 hrs,
A 97.6 97.4
B 100.0 100.0
D 92.9 95.7 94.3
H 92.0 94.8 93.4

mean 92.5 97.0 96.3

“Solvent : Methanol
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Table 8, Allethrin Assay in the Mosquito Coils.
(Nos.1~3)
Sample
Lab. No.1 No.2 No.3
A 0.408% 0.405% 0.392%
B 0.417  0.401  0.398
c 0.399 0,407 0,401
D 0.385  0.400  0.398
E 0.405 0.403  0.383
F 0.404  0.401  0.408
G 0.377  0.417  0.393
H 0.390 0.402  0.394
Mean % ©0.398 0.405 0,396
Standard Deviation ¢ 0.012  0.005  0.007
Recovery % 95.2 - 96.9  94.7

‘Table 9. Recoveries of Allethrin from Base Coils.

(Nos. 1 ~3)

Lab. No.1 Base No.2 Base No.3 Base

A 101.1 101.5 101.7

D 99,2 99.0 99.7

F 99.9 99.0 99.1

G 103.3 101.6 99.9

H 100.5 100, 4 100.9
Mean X 100.4 100.3 100.3
|

1

0 10 - 20 min.

Gas chromatogram of synergists and
allethrin, GC operating conditions are
shown in Table 3.

(1) IBTA (2) S-421 (3) MGK-264 (Sy-
nepirin 222, Synethrin) (4) Allethrin
(5) Synepirin-500 (6) Piperonyl buto-
xide. :

H5.

Table 9 X b5k 5 iz 3FMOISHTIINDG
2, 7r 295 ICHBIITIO Y- 2z E A
e hiz o1z,

FURYUNRDH A e= by T L3 Fig.20
MbThH5.

Fig.2 X bWk Sic, MGK-264 Tk th
fil (MGK-264, 442900222, v 2 hYy) Bl
HRTURY Y OBFHCITE AL BRIV, 1212
MGK-264 ZOWHIFIO €~ 237 Vv AY L DE~»
EEHEL, COWHEIDIRITS KT TS IR
HeE 3.

BEHEA ST T 5 MGK-264 RO HROHT
BELMHAINhTHVS MGK-264, 44 2 ) -222 &
A MY CEAG, BINER7 Vv R Y CFHED 3R
0.5%B7 v 2 U FERTHUT LD &L
TRD X 5 2 RER BT, 202K Lc. |
BB E UT No. 2JEME R 4 L, #hliitic
BEAIRO 7 v 2 Y ik (1915 g) & PIEHER 1 ml%
MAGCIT BRI o T7VRY IR ERT 2. &
RZOMMITT v 2 Y LhHAD 35Nt (#9145 mg) @
WHRBIRINL TG COMT 2 v, T Ty y
2 U EWAIRIRINMO 7 L 2 Y LA E B IRIELT,
TV AY O EIITT 5. 2O UL Table 10
DiHThH5,

Table 10 £ b MGK-264 331084 4 2 Y 2 -222
EONTIRY-DITAH B Y D 1~2FBT & 2 505,
FTURAY L OERUMTNICE X2 TR T A
EMBRU THL AL, UL, MADIHIITA S -
& MGK-264Ti3Ctk, 444 €Y -222Tid 14kds

Table 10. Influence of MGK-264 on Allethrin
Assay in Mosquito Coil.
Relative values of Allethrin*
Synergists MGK-264 Synepirin 222 Synethrin
A 103, 6% 101. 5% 105. 5%
B 98.9 98.3 —
C 106.2 101.8 105.3
Lab. D 101.6 103.4 103.4
F 100.2 — —
H 93.4 - 96.0 105.6
I 103.7 109.5 105.4
Mean x 101.1 101. 8 105.0

* Relative value
—_Allethrin value when Synergist is added.
Allethrin value when Synergist is not added,
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min,

Gas chromatogram of Mosquito coil
(No.2 base coil 4 technical allethrin
0.5% +MGK-264 1.5%). GC operating
conditions are shown in Table 3.

(1) MGK-264 (2) Allethrin

(3) Methyl stearate (inner standard).
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Summary

A method for determination of allethrin (3-
allyl-2-methylcyclopent-2-en-4-on-1-yl-dl-cis,
trans-chrysanthemate) in mosquito coils was
developed by gas chromatography. First, the
determination of technical allethrin by gas chro-
matography was studied. The recommended
operating conditions were as follows. To about
100mg of technical allethrin g-naphthoquinoline
was added as an internal standard. The allethrin
was determined under the operational conditions
of Table 2.

Secondly, the extraction of-allethrin from mo-
squito coils was investigated. Usually insecticidal
pyrethroids have been extracted with acetone
from mosquito coils, but allethrin was not
extracted completely with this solvent. The
highest recovery of allethrin was obtained with
the use of methanol as the solvent. More than
95% of theoretical content of allethrin was
extracted from coils by Soxhlet extractor. The
recommended procedure was as follows., 3~5
grams of powdered coil (809 pass through 100
mesh) were extracted with 100~120m! of metha-
nol for 4 hours in a water bath of 85~90°C by
Soxhlet extractor., Ethyl or methyl stearate was
added as an internal standard, the solvent was
removed in vacuo and the residual matter was
dissolved in methanol : acetone (1:1) mixture,
The allethrin was determined by gas chromato-
graphy under the operational conditions of
Table 3.

Under these conditions, the gas chromatograms
of coil base extracts and synergists had no
influence upon determination of allethrin.
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Toxaphene Insecticide: A Complex Biodegrada-

ble Mixture. John E. Casida et al. Science, 183,

520 (1974).
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