
208 NOTES

Type of resistance. Bartletti found resistance to DDT associated with
that to DFDT and possibly some tolerance of HCN. Oppenoorth &
Dresdeni found a BHC-resistant strain less than normally susceptible to
DDT and " Thanite ". Tsukamoto & Ogaki d claim that DDT-resistance
strongly correlated with BHC-resistance and is probably due to the same
genetic and physiological mechanism.

Mode of inheritance. Oppenoorth & Dresden i made reciprocal cross-
ing tests of a BHC-resistant strain and a normal one. Both the F1 genera-
tions were nearly as resistant as the resistant parent, and the authors
conclude that this character is incompletely dominant.

Tsukamoto and Ogaki b, c, d found resistance to DDT and BHC domi-
nant. They carried out fairly complex crossing tests, using mutation-marked
susceptible strains, and concluded that (a) there is only one gene (or a few
genes) for DDT resistance; (b) it is on the second chromosome and is not sex-
linked; and (c) there is a gene for BHC-resistance which is either the same
as or an allele of the DDT-resistant gene.

On the other hand, Kingf found the F1 generations of resistant x normal
crosses were intermediate in susceptibility and the F2 generations slightly
more susceptible and more variable. He concluded that DDT-resistance
was polygenic in inheritance. Crow h obtained rather similar results, and
Nachtsheim & Luers ' state that resistance -appears to depend on a number
of cumulatively semi-dominant factors (though they do not give data).

Other data. Luers m found that exposure of a strain of Drosophila to
DDT did not increase its mutation rate as judged by the appearance of
lethal mutants in the X-chromosomes.

I Nachtsheim, H. & Luers, H. (1954) Munch. med. Wschr., 96, 1274
m Luers, H. (1953) Naturwissenschaften, 10, 293

A Colorimetric Method for Estimation
of DDT and BHC
by ERNEST PAULINI and SERGIO ROUBAUD REIS,
Instituto Nacional de Endemias Rurais, Belo Horizonte, Brazil

A chemical field test for demonstration of the presence or absence of
DDT or BHC residues on sprayed surfaces in a nationwide house-spraying
programme becomes all the more important when the purpose of the
programme is malaria eradication. The aim of the test then becomes
twofold: first, to demonstrate that the area has been completely covered
with insecticide, and secondly, to see that the insecticide has remained at
least partially effective until the next cycle of application. The sorption
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of DDT observed on some mud surfaces a, b, c may be one of the important
factors affecting the results of a malaria eradication programme. It there-
fore seemed useful to have a simple and rapid field test for the estimation
of insecticide deposits which would permit the collection of data not only
on the work done by the field crew but also on the residual activity of DDT.

Among the numerous chemical methods used for estimation of small
quantities of insecticides those of Schechter et al.,d of Alessandrini,e and of
Kemp & Aguiar-f have been extensively used in various parts of the world.
Although these tests are excellent, each one has some drawbacks due to
the special apparatus required or to the reagent used.
A new technique for the above-mentioned purpose was developed in

our laboratory; it was based on the method of Iwasaki,9 who determined
small amounts of chloride by reaction with mercuric thiocyanate, addition
of ferric ion to the thiocyanate liberated to form a complex, and estimation
of the colour developed. In our method the insecticide was first decomposed
in an organic solvent medium by NaOH or metallic sodium; then, in a
second step, the chloride formed was determined colorimetrically.

TABLE I. COLORIMETRIC DETERMINATION OF DDT*

Mg of 10 x optical density **
DDT

sample 1 sample 2 sample 3

0.2 0.5 0.5 0.5

0.4 1.09 0.85 1.10

0.6 1.65 1.50 1.60

0.8 2.15 2.10 2.29

1.0 2.70 2.60 2.75

1.2 3.05 3.10 3.22

* Readings taken on three independent samples.
** Filter 420

The colour formed was proportional to the amount of insecticide
taken for analysis (Table I). The optical density was determined in a
photoelectric colorimeter (Lumetron 401-A) using filter 420. The standard
error of estimation was 0.03 mg. The lower limits of estimation were
0.1 mg DDT/10 ml and 0.03 mg BHC/10 ml of final solution, when the

a Downs, G. W., Bordas, E. & Navarro, L. (1951) Science, 114, 259
b Barlow, F. & 'Hadaway, B. A. (1955) Bull. ent. Res., 46, 547
c Paulini, E. (1956) Rev. brasil. Malariol., Publ. avulsas No. 6
d Schechter, M. S. et al. (1945) Industr. Engng Chem. (Anal.), 17, 704
e Alessandrini, M. (1950) Bull. Wld Hlth Org., 2, 629
fKemp, H. & Aguiar, H. A. D. (1950) Rev. brasil. Malariol., 2, 318
g Iwasaki, I. (1952) Bull. chem. Soc. Japan, 25, 226
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TABLE II. ANALYSIS OF SAMPLES OF KNOWN DDT CONTENT

Mg of DDT taken J Mg of DDT found Percentage difference

0.3 0.3 0.0

0.5 0.45 10.0

0.15 0.17 13.0

0.25 0.225 10.0

0.35 0.34 2.8

0.55 0.60 9.9

0.65 0.62 4.6

0.65 0.64 1.5

0.70 0.64 8.6

0.75 0.65 13.3

0.75 0.77 2.7

0.85 0.82 3.5

0.90 0.90 0.0

hydrolysable chlorine method was employed. In the analysis of 13 samples
of known DDT content (Table II), the mean error was 6.2 %.

This colorimetric method was easily adapted to field conditions by
substituting, for the colorimeter, colour standards prepared concomitantly
with the samples during the determination. Using the standardized tech-
nique given below the colour standards have the following values:

No. 1: 0.3g DDT/m2
No. 2: 0.9g DDT/m2
No. 3: 2.5g DDT/m2

According to this standard scale a sample of wall scrapings (25 cm2)
may be classified as follows:

1. Colour less than No. 1; no DDT or traces
2. Colour between No. 1 & No. 2; weak deposit of DDT
3. Colour between No. 2 & No. 3; sufficient DDT
4. Colour more intense than No. 3; excessive amount of DDT.

Materials and reagents

1. A collecting device to take a sample of a surface of 25 cm2.
2. 23 test-tubes 16 x 180 mm, numbered 1-10 (two series); 3 of them

marked for standard.
3. Benzene.
4. Alcoholic solution of NaOH, prepared daily by mixing 1 ml of

NaOH 20% with 50 ml of ethanol.
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5. Ethanol 96%.
6. 20% solution of NaOH.
7. 10% solution of HNO3.
8. Ferric-ammonium sulfate, 1 % solution.
9. Mercuric thiocyanate, 0.2% alcoholic solution.
10. 0.005 normal HCI.
The reagents may be kept in bottles with calibrated automatic pipettes.

Procedure

1. Place the sample in a test-tube.
2. Add 2.5 ml of benzene, mix well, then let the powder settle, or,

alternatively, centrifuge.
3. Pipette 0.5 ml of the clear liquid and transfer to a clean test-tube

with the same number, where all the following steps are executed.
4. Add 5 ml of alcoholic solution of NaOH and mix thoroughly.
5. Allow mixture to stand for 20 minutes to complete hydrolysis.
6. Add 1 ml of HNO3 10% and 1 ml of ferric sulfate solution and mix

with agitation.
7. Add 1 ml of mercuric thiocyanate solution and mix well.
8. Compare the colour developed with that of standards prepared as

follows:
Take three test-tubes each containing 0.5 ml of benzene, 5 ml of al-

coholic NaOH, 1 ml of HNO3 10%, 1 ml of ferric sulfate solution, and
1 ml of mercuric thiocyanate, add

to the first tube 2 drops (0.1 ml) of HCI 0.005 N and mix (standard
No. 1);

to the second tube 6 drops (0.3 ml) of HCI 0.005 N and mix (standard
No. 2);

to the third tube 16 drops (0.8 ml) of HCI 0.005 N and mix (standard
No. 3).

Nozzle Tip Erosion Resistance Tests
by FiED W. KNIPE, D.Sc., Malaria Engineer, The Rockefeller Foundation,
on loan to the Malaria Institute of India

The nozzle tip, by nature of the exacting functions it performs, is the
most important part of residual spray equipment.a During spraying
operations, the tip orifice is subjected to erosion, and replacement is then
necessary. In a campaign of some magnitude, frequent tip replacements
may involve considerable expenditure.

a When operating at any pressure, the nozzle tip determines three spray characteristics: discharge rate
discharge angle, and spray pattern.


