Table 1. 1,2-Dibromo-Ethane® and
Total Bromide Residue from Fumi-
gated Apples

1,2-Dibromo-
Ethane
Time after Remaining,?
Fumigation, Hours Mg./Kg.
1 33.0
2 19.2
24 1.71
Days Total Bromide®
1 1.23
8 0.53
10 0.47
Nonfumigated 0.40

@ Ethylene dibromide, 4 mg./liter, 2
hours fumigation at 15.6° C. % Ay, of
two determinations on Winesap apples.
¢ Av. of two determinations on MclIntosh

apples.

from the weighing balance was trans-
ferred into a flask and broken by a glass
rod introduced through the condenser.
After vaporization of the liquid 1,2-di-
bromo-ethane, the reagent used for
absorption and conversion was intro-
duced through the condenser rinsing the
glass rod as it was removed. The con-
version and coulometric determination
were the same as described above.

INSECTICIDE RESIDUES

Results and Discussion

Standard samples of 1,2-dibromo-
ethane were used to determine the per
cent conversion. In this way, the ac-
curacy of the method was found for the
selected range of 0.75 mg. to 30 mg. of
1,2 - dibromo - ethane. In the above
range, the recovery was 99.6 to 1019,
and for the range 0.75 mg. to 19 mg. of
1,2-dibromo-ethane, the recovery was
99.9 to 101%.

For the determination of 1,2-dibromo-
ethane and bromide residue, two varie-
ties of apples were used, Winesap for
1,2-dibromo-ethane disappearance and
Mclntosh for bromide residue because
Winesap variety was not available at the
time of the experiment for residue deter-
mination.

Each sample of apple consisted of three
segments from three different apples,
with total weight of about 60 grams.
After fumigation, apples were stored
at 15.6° C. The rate of 1,2-dibromo-
ethane disappearance after fumigation is
shown in Table I. After 24 hours at
15.6° C., the remaining 1,2-dibromo-
ethane was 1.71 mg. per kg. The in-
crease of inorganic bromide residue due
to fumigation after 10 days was very low
(0.07 mg. in 1000 grams of apples). By
extraction, no volatile halide was found

Method for the Detection of Microgram
Quantities of 0,0-Dimethyl-S-(N-methyl-
carbamoylmethyl) Phosphorodithioate

(Dimethoate) in Milk

in nonfumigated apples, but 0.40 mg. of
bromide residue was present.
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A specific semiquantitative method for the estimation of dimethoate in milk has been de-

veloped.
p.p.m.

It is based on a paper chromatographic separation and is sensitive to 0.01
Dimethoate is extracted from milk by using a diethyl ether-hexane mixture.
After removal of the ether, the hexane is extracted with acetonitrile.
and lipides are removed by adsorption on a Florisil column.

Residual pigments
Dimethoate is further

separated from interfering extractives by paper chromatography, and detected as a red
spot after spraying the dried chromatogram with a solution of 2,6-dibromo-N-chloro-p-

quinoneimine.

AEROSOL and spray formulations con-
taining 0,0-dimethy1-S-(N-methyl-
carbamovlmethyl)  phosphorodithioate
(dimethoate) are effective in the control
of biting flies on dairy cattle (7, 2). A
method for detection of this insecticide
in milk has been developed to determine
whether these formulations could be used
on lactating cows without subsequent
contamination of the milk. Chilwell and

! Present address: Quartermaster Re-
search Center, Natick, Mass.

Beecham (3) have summarized the
methods available for the determination
of dimethoate residues. These have been
investigated and found to lack the de-
sired sensitivity of at least 0.01 p.p.m.
A specific method with such a high
sensitivity would be most useful in
studies of residues in milk.

Dimethoate can be extracted from
milk by using either chloroform (4) or a
diethyl ether—hexane mixture (5). The
latter is more convenient to use because
fewer emulsions are encountered and

VOL

10, NO. 6§, NOV.-DEC. 1962

there is no need to evaporate to dryness
before partitoning with acetonitrile.
The ether is removed by vacuum dis-
tillation, and the insecticide is extracted
from the hexane with acetonitrile (6).
The extract is evaporated and the residue
dissolved in chloreform.  Following
adsorption on a Florisil column (&),
the column is developed, and the ef-
fluent is concentrated and spotted on
Whatman No. 1 filter paper impregnated
with Carbowax 4000 (70). The chro-
matogram is developed with a hexane-
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Thiodan residue is extracted from plant material with n-hexane, and the extract is cleaned

up, evaporated to dryness, and reacted with aqueous pyridine-alkali.

The reaction, carried

out in a single test tube, is sensitive to both isomers of technical Thiodan and to Thiodandiol.
The method is sensitive to 5 ug. of Thiodan, requires no special apparatus or reagents, and
is adaptable to routine laboratory work when a large number of samples are to be an-

alyzed.

and strawberries, and for Thiodan vapor in air.

NALYTICAL methods suggested for

determining Thiodan (6,7,8,9,10,-
10 - hexachloro - 1,5,54,6,9,92 - hexa-
hydro - 6,9 - methano - 2,4,3 - benzo-
dioxathiepin - 3 - oxide) have been
based on chlorine analysis or hydrolysis
of Thiodan to Thiodandiol and sulfur
dioxide and determination of sulfur
dioxide by iodometric or colorimetric
procedures (2). The chlorine method is
not specific, and the sulfur dioxide
method will not determine Thiodan
degradation products in pesticide resi-
dues. Zweig and Archer (6) have
developed a gas chromatographic tech-
nique for the analysis of Thiodan
residues, and Zweig, Archer, and Ruben-
stein (7) have combined the gas chro-
matographic technique with infrared
analysis to increase the sensitivity of the
method. Thiodan has been found to
react with alkali to form a compound
that can be evaluated quantitatively
with a pyridine-water-sodium hydroxide
reagent by a Fujiwara-type reaction
(3). The method is sensitive to 5 ug.
of Thiodan and has been used to measure
up to 100 ug. Both isomers of technical
Thiodan and Thiodandiol can be meas-
ured by this reaction. Thiodan ether
will not react. The method requires no
unusual apparatus or reagents and is
adaprable to the routine laboratory

work associated with a large number of
samples. Chlorinated solvents, such as
carbon tetrachloride and chloroform,
must be absent from the air and the
apparatus.

Reagents

Thiodan Standard Solution. Dissolve
0.1063 gram (949, Thiodan, Food Ma-
chinery & Chemical Corp., Niagara
Chemical Division), in 1 liter of dis-
tilled n-hexane. One milliliter of this
solution contains 100 ug. of Thiodan.
Dilute an aliquot of this solution with
n-hexane so that 1 ml. contains 10 ug,
of Thiodan.

Cotton, acetone extracted and oven
dried.

n-Hexane, redistilled over sodium.
Skellysolve B or any other n-hexane with
a low reagent blank can be used.

Pyridine Solution, 969, in distilled
water. Purify the pyridine by refluxing
over solid potassium hvdroxide for 1t
hour (700 ml. of pvridine and 50 grams
of KOH), cool, decant into a clean dry
flask, and distill. Add 49, of water
to the purified pyridine.

Mineral Oil Solution. Dissolve 0.2
ml. of mineral oil (Nujol or equivalent)
in 100 ml. of n-hexane.

5 Sodium Hydroxide Solution. Dis-
solve 200 grams of reagent-grade sodium
hvdroxide in distilled water and dilute
to 1 liter.
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It has been used for determining Thiodan residues on sugar beet leaves, alfalfa,

Apparatus
Oil bath (100° =+ 2° C.).
Spectrophotometer.
A modified, Smith-Greenberg, all-glass
impinger or equivalent for air samples.

Preparation of Standard Curve

Pipet aliquots of the Thiodan standard
solution containing 0 to 100 ug. into
glass-stoppered test tubes. Dilute o a
volume of 10 ml. with distilled »-hexane.
Add 1 ml. of the mineral oil solution
and evaporate to dryness with the aid of
a gentle stream of air on top of a steam
bath, or in a water bath, at about 50° C.
Add 5 ml. of the pyridine-water solu-
tion and 2 ml. of 5N sodium hydroxide,
stopper, mix well, and immerse in an
oil bath (100° C.) for 3 minutes. Swirl
occasionally while the samples are
heating without removing them from the
bath. At the end of the heating period,
remove the test tubes and cool them in
an ice-water bath for 1 minute. Loosen
the stoppers in the test tubes to prevent
freezing. Decant the pyridine solution
through a loosely packed cotton plug,
in a small funnel, into 1-cm. cells and
determine the absorbance at 525 mu,
with distilled water as a reference.
A cloudy filtrate indicates that the
reaction mixture has not been suf-
ficiently cooled before filtration. If the
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