352

sent crude extracts. Considerable work will be re-
quired to determine fully the range of biological ac-
tivity and the chemical nature of the active prineciple.
In view of the low and variable yields thus far ob-
tained it is apparent that further work is necessary to
_determine the optimum conditions for the accumula-
tion and extraction of chlorellin. The cell mass may
prove to be a valuable source of the active principle.
These investigations are progressing.

Chlorellin is unique in the constantly growing list
of antibiotics which have been reported in the litera-
ture, because, since it is derived from an autotrophic
organism, its production does not entail the use of ex-
pensive and troublesome organic culture media, only
inorganic salts, carbon dioxide and light being re-
quired.
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SCIENTIFIC APPARATUS AND LABORATORY METHODS

NEW INDICATORS TO REPLACE LITMUS .

IN MILK

THE use of litmus milk has gained wide popularity
in bacteriological procedures because of the large num-
ber of biochemical reactions that can be determined
with one inoculation. It has been our experience to
find it very difficult to duplicate -the dehsity of the
color. This may be due to the fact that litmus is not
a single substance but a mixture which varies with the
lichen and preparation used.

A search for a single compound which would serve

~both as a pH indicator and an E, (oxidation-reduc-
tion) - indicator in the proper ranges proved disap-
pointing. A combination of indicators was decided
‘upon, and those embodying the most desirable proper-
ties both alone and in gombination were Chlor Phenol
Red (or Brom Phenol Red) for the pH indicator and
Methylene Blue for the E, indicator.

Chlor Phenol Red is”a member of the sulfon-
phthalein dyes which are widely used in bacteriolog-
ical media. - The pH range is from 5.2 to 6.8. Its
yellow color on the acid side and red color on the basic
side does not mask the reactions of the Methylene
Blue. A stock solution is prepared by dissolving .0.1
gram in 10 cc of absolute aleohol.

The Methylene Blue stock solution is prepared by
dissolving 0.625 grams (total dye concentration 84 per
cent.) in 250 ml of distilled water. The stock solu-
tions are kept in well-stoppered light-tight bottles.

The formula for the preparation of the milk is as
follows: )

Dry milk powder 90 grams
Chlor Phenol Red (stock solution) ... 1 ml
Methylene Blue (stock solution) ... 2 ml

Water
The milk is then sterilized by the fractional method

make up to 1 liter

_or autoclaved at 15 pounds for 15 minutes. The color

of the milk changes to a light pink when strongly
heated, but the original color returns as the milk
cools.

Autoclaved milk requires a somewhat longer time
for acid coagulation, but this is foretold by the very
rapid reduction of Methylene Blue in this reaction.

The color changes in the milk as compared with
Ridgeway’s Color Standards (1912) are summarized
as follows:

Uninoculated ... Pale Glaucous'Green
Slightly acid ... . Yellowish Glaucous
Acid with reduction . Ivory Yellow

AIRaline ..o Pale Russian Blue
Alkaline with reduction ... Pale Pinkish Cinnamon
Alkaline peptonization .. Clear Transparent Red

Inoculation of organisms of known biochemical
character readily overcomes confusion in transposing
the same reactions found on litmus milk.

This medium has been successfully used in a number
of beginning and advanced classes in bacteriology.
Students using milk for the first time have no diffi-
culty in determining the reactions which have taken
place.
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