three fumigants in Table 1II can be
brought out in the relationship of
residlue  to fumigant concentration.
Table IV shows the halide equivalent
residue of the three compounds in white
flour. If equal concentration of fumi-
gants had been used, these residues would
have assumed different proportions rela-
tive to one another. We define these
values as relative specific residues.
Methanesulfonyl fluoride is more re-
active than the other two compounds
relative to those reactions leading to
permanent residues. The relative spe-
cific residue, then, would appear to be a
good indicator of chemical reactivity
in these residue-forming reactions. This
relationship appears to be well sup-
ported by the data from Kenaga (7)
in which confused flour beetles were
placed under columns of white flour at
varving depths and then fumigated for
16 hours with each of the three com-

pounds at the rate of 0.5 pound per
1000 cubic feet. The penetrating prop-
erties were measured; sulfuryl fluoride
gave 1009, control through 9 inches of
flour, methyl bromide through 5 inches,
and methanesulfonyl fluoride only in the
first inch.
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Physical testing of granulated insecticide formulations has been hampered by inadequate

reproducibility, particularly in determination of dust content.

The variation is due in

large measure to the difficulty of maintaining a thorough dispersal of the dust in the stock

sample.

The turntable sampler described here is a practical means of effecting a pro-

nounced improvement of reproducibility in analytical testing of granular materials for dust

content and related qualities.

A DRY-SIEVE TEST of an essentially
macroscopic granular material is
likely to be regarded as a simple opera-
tion. In granulometric analysis, how-
ever, even as in chemical analysis,
each type of formulation presents its
own peculiar problems.

Since the essential advantages of the
granulated form for pesticides depend on
its free-flowing quality in the dry state
without the hazards and inconvenience
of dustiness, it follows that to ensure good
physical quality one must first be able to
specify a reasonable maximum tolerance
for dust content, and then be able to
test accurately for compliance with the
stated requirement. The dust particles,
constituting a minor component of the
total composition, and being of a lower
order of size than the granules, are free
to shift around in the intergranular
spaces in the most haphazard manner,
making it virtually impossible for the
analyst to maintain a uniform distribu-
tion of the dust while withdrawing a
sample for test. For some years, it was

considered sufficient merely to tumble the
stock sample thoroughly just before with-
drawing the test sample, but this has
proved to be not enough.

In a series of collaborative tests spon-
sored by the Association of Official
Agricultural Chemists (2), in which
the material passing the 250-micron sieve
by dry shaking was considered to be the
dust fraction, the interlaboratory mean
deviations were 1 to 29, of the sample
weight. This amount represents an
embarrassing uncertainty of determina-
tion in relation to the frequently specified
tolerance of 59 for the dust fraction.
The mean deviation among replicate
runs by a single observer is usually
smaller, but still serious. In replicate
observations made by the author on each
of four samples (at least three and usually
four runs per sample) according to the
standardized procedure of Interim Fed-
eral Specifications for granulated in-
secticides (3), the average results for the
respective samples in terms of per cent
dust, or per cent under 250 microns,
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The apparatus is easily constructed.

were 0.8, 1.2, 2.5, and 4.5. The mean
deviations were 0.1, 0.5, 0.6, and 0.7,
respectively; that is, from one eighth
to nearly half of the dust fraction.
Accumulated experiences such as the
foregoing show that one cannot assume
the attainment of a representative test
sample by taking a few grabs at random,
even when the stock sample has been
tumbled.  For statistical safety, the
ideal plan would be to traverse the whole
stock sample in a narrow swath, taking
little bites of uniform size at frequent
regular intervals from beginning to end.
In effect, thatis just what is accomplished
by the new apparatus described here.
The principle is familiar and well es-
tablished, being used in gross sampling
of coal during loading or unloading of
freight cars (7), and in sampling of truck
loads of bulk-handled peanuts (4). The
new device, called a turntable sampler,
is a convenient means of applying the
same principle to the small-scale opera-
tion of drawing 20 grams or so from the
few ounces of material usually available
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lation, either in plotting or in actual oper-
ation with the same scale.

The apparatus has been so designed
that it can be constructed easily in the
ordinary laboratory from commonly
available parts, with no significant
amount of labor other than simple
trimming, fitting, assembly, and cali-
bration. A list of suitable components
has been prepared, specifying aluminum
and stainless steel as dominant materials;
a sturdy preformed sheet-metal base;
and adequate controls, including panel-
mounted switch and pilot lamp (Figure
1). The total cost of parts is approxi-
mately $40.

Performance

A good illustration of performance is
the record of the first three series of
replicate sieve runs made with the sam-
pler. The materials were granulated
heptachlor formulations, one each of
low, medium, and high dust content.
All samples were repeated to exhaustion,
the first yielding 16 runs and the others
seven each. The mean values for dust
content (fraction under 250 microns)
were 1.5, 4.6, and 8.69%; the mean
deviations were 0.1, 0.2, and 0.39,
respectively, of the sample weight.
Thus the mean deviations were roughly
proportional to the dust content; and
near the critical dust content of 59,
the mean deviation was only 0.29%
of the sample weight.

The original tests by the designer have
been supplemented with large numbers
of analyses by another observer, on
formulations of various insecticides with
attapulgite and on several other types of
carriers without toxicants. The im-
provement in reproducibility effected by
the turntable was generally about three-

FUNGICIDE RESIDUES

fold, and the mean deviation with ma-
terials of normal quality was seldom more
than 0.29 of the sample weight.

In many instances, the same sample
was subjected to two nearly simultaneous
series of analyses, one with turntable and
one without. Examples for direct com-
parison of the two methods are an
analytical series on five samples, each
of which was divided into two portions,
one for testing with turntable and one
without; the observations were repeated
until the material was exhausted, each
portion vyielding either seven or eight
runs. The results are summarized in
Table I.

The advantages of this sampling pro-
cedure, in addition to their direct relation-
ship to dust determination, have an im-
portant bearing on other kinds of tests,
especially where dust content may be a
factor. The possibilities in grain-break-
down determination as prescribed in
Interim Federal Specifications for granu-
lated insecticides (3) have been investi-
gated, and it has been found that there
is often a worthwhile improvement in
reproducibility when the turntable is
used. The first five pairs of comparative
test series comprised a total of 98 obser-
vations divided approximately equally
between use and omission of turntable
with the same samples. For the four
samples (out of five) for which the mean
deviations by the usual procedure were
as much as 0.59 of the sample weight,
the mean deviations were from one third
to two thirds as great with turntable as
without.

Possible Extensions

The sampling apparatus and procedure
as described are intended specifically
for use in taking the ultimate test sample

Extraction and Determination
of 2,6-Dichloro-4-nitroaniline

in Processed Fruits

INTEREST in the use of 2,6-dichloro-4-
nitroaniline (dicloran) (Botran, The
Upjohn Co.) in California as a control for
postharvest fungus rots on stone fruits
has created a need for a suitable method
of analysis and residue studies in proc-
essed fruits, For effective control of
the diseases, fruits are treated with the
chemical after harvesting, but before
storing for ripening (5). Once ripened,
they are processed as usual for canning
(4). Postharvest application places this
fungicide in the category with food addi-
tives, making it imperative that residue
data be obtained with the canned
products.

The existing method for the determina-
tion of dicloran residues is based on the
reduction of the parent structure to the
corresponding phenylenediamine by zinc
and acid (7, 2). Although useful for
some crops (2), this procedure was not
sensitive enough nor readily adapted for
our purposes.

In the present study, a procedure is
described for the extraction and colori-
metric determination of dicloran residues
in processed fruits and their sirups.
The colorimetric procedure is based on
the development of an intense vellow
color characteristic of some mononitro
aromatic compounds in the presence of
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from the laboratory stock sample of
moderate size as ordinarily received for
analysis. Beyond the scope of the
analyst’s operation, but equally im-
portant, is the drawing of the laboratory
sample in such a way that it will be
truly representative of the lot from which
it is taken. The same principle may be
followed, with any necessary modifica-
tion in dimensions of equipment, for
sampling on a larger scale, as in drawing
a laboratory stock sample from a 50-
pound bag, or for dividing an original
sample into subsamples.  Two or more
test samples may be taken simultaneously
from the stock sample by using a separate
cup for each test sample.
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strong alkali and acetone. It is a modi-
fication of the method previously de-
scribed by Porter (6) for aromatic nitro
compounds, and employs the Janovsky
reaction (3).

Treatment of Fruit

The peaches (Vivian, clingstone; Fay
Elberta, freestone) and apricots (Royal)
were dipped for 2 minutes in suspensions
containing 250, 500, 750, and 1000
p.p.m. of dicloran and stored for 24
hours at 72° F., 809, relative humidity.
After storing, the fruits were canned as
halves by the Department of Food
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