














572 MONIER-WILLIAMS: POLARIMETRIC DETERM~ATION

2. Strength of Hydrochloric Acid and Time of Inversion.-Jackson and Gillis
took 70 C.c. of solution for inversion and added 10 c.c. of 6·34 N hydrochloric
acid, which has a density of 1·1029 at 20°/4° c., and which contains 20·97 per cent.
of hydrochloric acid by weight and 23·12 per cent. by volume. The actual per cent.
by volume (grms. HCI per 100 c.c.) in the liquid during inversion was therefore
2·89 per cent. It is simpler, for manipulative reasons, to measure 50 C.c. of liquid
into the flask and add 10 C.c. of 5 N hydrochloric acid, which gives 3·04 grms. of
hydrogen chloride per 100 c.c. of total liquid during inversion. The strength of
hydrochloric acid is thus somewhat higher than that used by Jackson and Gillis,
but part of the acid probably reacts with citrates, phosphates and other salts
in the milk filtrate, which reduces its effective strength.

Jackson and Gillis inverted for 9 minutes at 60° c., whereas I have adopted
12 minutes, in view of the results obtained in the following experiment:

Two hundred c.c. of milk + 1 grm. citric acid + 6 grms. phosphotungstic acid
(with sand) were shaken and filtered, and 15 grms. of sucrose were dissolved to
100 c.c. in this filtrate. Fifty C.c. of the solution were inverted with 10 C.c. of
5 N hydrochloric acid at 60° C., and successive portions of 10 c.c. were withdrawn
at various times, treated with the correct amount of ammonia, diluted to 25 c.c.
and polarised. The polarimetric readings were as follows:

Time of inversion
in minutes.

5
8

II
14
17

Temperature of
polarisation.

°C.
19,5-19,6

19·6
19·6
19·7

19,7-19,8

Reading.

-0'25°
-0,39°
-0,42°
-0'39°
-0,38°

It would seem therefore that, under the above conditions, the maximum of
inversion combined with the minimum destruction of laevulose is reached in
about II minutes.

3. Neutralisation of inverted sol1(ttion and addition of ammonium chloride to
the direct rotation liquid.-The object here is to carry out both the direct and invert
polarisation under as nearly as possible the same conditions of acidity, concen
tration and salt content, so that any optically active substances other than sucrose
and invert sugar will exert the same effect in both polarisations.

The addition of 2·675 grms. of dry ammonium chloride to the filtrate for direct
polarisation balances the 10 C.c. of 5 N hydrochloric acid + 10 C.c. of 5 N ammonia
added during the inversion process.

C. L. Hinton and T. Macara (ANALYST, 1927,52, 668) found that the sucrose
in milk filtrates prepared by means of phosphotungstic acid underwent gradual
inversion on standing. This was probably due to the free hydrochloric acid in
the protein precipitant used by them. When prepared according to the formula
given on page 677 of their paper, the precipitant would contain free hydrocWoric
equivalent to about N/5 strength in addition to the phosphotungstic acid present.
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