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AN IMPROVED PROTOCOL FOR DILUTION
SERIES

For some years, the author has been using a dilution
protocol that avoids the ineconveniences of the more
commonly used dilution series, and has the following
desirable properties :

(1) A suitable number of steps (eight) in each
decade of the dilution range. .

(2) Ease of preparation.

(3) Accuracy in preparation.

(4) The error, that is introduced by the fact that
the liminal value of the phenomenon studied lies be-
tween the last negative tube and the first positive tube,
is constant throughout the dilution range.

(5) Simple numerical expression of the concentra-
tion.

The series is based on a geometrical progression of
the reciprocals of the powers of the eighth root of ten,
yielding eight equal logarithmic steps in the decade.
It is prepared by mixing 2.9983 parts of the previous
dilution with 1 part of water. The eumulative error,
introduced by mixing 3 parts of the previous dilution
with 1 part of water, is less than 0.1 per cent. in the
decade, or much smaller than the presumptive error
involved in the use of pipettes for making the dilu-
tions. To avoid accumulation of error, it is desirable
to make a preliminary series of dilutions of 1/10,
17100, 1/1000 . . . for the start of each decade. Con-
centrations can be conveniently expressed in a loga-
rithmiec notation (pD =-1log of the dilution) similar
to the commonly used pH. A typical protocol is given
in Table I.

Assuming that the actual liminal value of the phe-

TABLE I

PROTOCOL FOR A DILUTION SERIES BASED ON THE RECIPROCALS
OF THE POWERS OF THE EI1GHTH RooT OF TEN

Preparation .
Concentra- of series
~ Dilution tation pD
gr%xgs ;{er ml. of ml. of
ml. previous g
dilution ~ Water
/10....... 10.000 1.000 stock solution
1/13.34 7.499 1.125 3 1
1/17.78 5.623 1.250 3 1
1/23.71 4,217 1.375 3 1
1/31.62 3.162 1.500 3 1
1/42.17 2.371 1.625 3 1
1/56.23 1.778 1.750 3 1
1/74.99 1.334 1.875 3 1
1/100 1.000 2.000 10f1/10 9
stock solution

1/1334 .... 0.7499 2,125 3 1
1/1778 .... 0.5623  2.250 3 1

and continuing
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nomenon studied lies midway between the last negative
tube and the first positive tube, the error of the result
is constant over the entire dilution range at 14.3 per
cent. of this mid-value. In the case of the commonly
used dilution series, 1/10,1/20,1/30 . . . , this error
varies from 5.26 per cent. to 33.33 per cent. and
averages 12.59 per cent. Should it seem desirable to
have the value of pD refer to this probable liminal
mid-value, the series can be started with a stock solu-
tion that is 1.143 /10 instead of 1/10.

Similar protocols could be developed based on the
geometrical progression of the reciprocals of the pow-
ers of the other roots of ten. These protocols would
be useful for the production of coarser or finer series
of dilutions. The author has investigated those series
from the square root of ten to the tenth root of ten,
and none of them seem as convenient for application
as the one described.
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