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obtaining accurate readings. Moreover, the calcium chloride also removes
the ethyl alcohol usually present in commercial samples of chloroform. The
purified chloroform thus obtained had sp. gr. at 15°/15° C. of 1·495 to 1·500,
and gave negative results when tested for moisture with calcium carbide, and for
phosgene with barium hydroxide. It must be carefully protected from light.

4. PREPARATION OF SOLUTION.-Using these purified materials, we made a
saturated solution by shaking 30 grms. of dry antimony trichloride with sufficient
anhydrous chloroform to make a total volume of 100 c.c. in a dry stoppered bottle
for several days at room temperature. Carr and Price (lac. cit.) state that they
used a 30 per cent. solution, weight in volume. We have not been able to make a
solution of this strength without using heat, which we find tends to decompose
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the antimony trichloride and to produce an unstable reagent. We have therefore
made all our solutions in the cold, and have found them to contain 25 to 26 per cent.
of anhydrous antimony trichloride, weight in volume, and to have asp. gr. of
1·590 to 1·610. The reagent should be stored in well-stoppered bottles, carefully
protected from light and moisture, and will then keep for several months. Small
amounts of a heavy yellow liquid gradually separate, and for this reason the reagent
should not be shaken up; the separation of this liquid, however, does not appear
to affect the reliability of the reagent. The liquid probably consists of complex
basic chlorides of antimony and is being further investigated.

TIME EFFECT.-A 20 per cent. solution (volume in volume) of a sample of
Newfoundland cod-liver oil (see Wokes and Barr, Pharm. j., 1927, 118, 758)
known by previous feeding experiments to be potent in vitamin A, was made in
anhydrous chloroform. Two c.c. of the antimony trichloride solution were put
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8. EFFECT OF VARYING CONCENTRATION OF VITAMIN.-In this part of tht
investigation we used three samples of cod-liver oil of entirely different origin.
One was a Norwegian oil, the second a Newfoundland, and the third from Iceland.
All had been prepared in 1926. Their constants were as follows;l

TABLE 1.

0·927 (15° C.) 0·926 (17° C.)
1·480 (15° C.) 1·4733 (40 0 C.)

185·2 186·2
173·0 168·0

1·19 0·75
1·30

Sp. gr.
Refractive index
Saponification value
Iodine value
Acid value
Unsaponifiable matter, per cent.
Tintometer reading of natural

colour, in t in. cell:
Yellow
Red

Norwegian.

1·05
nil

Newfoundland.

1·75
0·15

Iceland.

0·928
1·4782 (20°C.)

186·0
160·0

1·45
0·66

1·5
0·05

The results of feeding experiments indicated that all these oils were highly
potent sources of vitamin A, while at the same time differences were observed
between them within the somewhat wide limits of experimental error incident
to animal experiments. We now estimated their content of vitamin A by means
of antimony trichloride, adopting all the precautions previously described. A
large number of experiments were carried out on each oil over a wide range of
concentrations. In order to avoid undue dilution of the antimony trichloride
in the reaction mixture, 50 per cent. solutions of oil were used for the higher con
centrations, and for convenience in measuring, 5 per cent. solutions were used for
the lowest concentrations. Thus the total volume of the reaction mixture was
kept between 2·1 and 2·4 c.c., and the concentration of antimony trichloride in it
between 22 and 24 per cent. In every case, the reading was taken at the end of
30 seconds after mixing. Several readings were taken at each point, frequently
by different observers, and were found to vary less than 10 per cent. The mean of
these was used in each case to build up the three curves in Figure 5. (In the upper
parts of the curve a ±in. cell was used, and the resulting readings were doubled
in order to make them equivalent to those obtained in the remainder of the work
where a half-inch cell was employed.)

The comparative values obtained with these three oils agree fairly well at
different concentrations. The general form of curve, however, indicates a possible
source of error in comparing the vitamin content of different oils by. colour tests.
A Norwegian oil, for example, which gave a reading of 26 blue units under these
conditions would contain twice as much vitamin as one which gave a reading of
17'5 units, but the comparative vitamin contents, as judged by direct comparison
of colour tests, would be 26:17,5 or approximately 10:7. In such a case an error
of about 30 per cent. would arise. .This error can be greatly reduced by arranging
the concentration of oil in the reaction mixture so as to give readings on the lower
linear part of the curve.
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