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A method for the estimation of the hydrophilic colloid content 
of expressed plant-tissue fluids. 

By ROBERT NEWTON and ROSS AIKEN GORTNER. 

[From the Division of Agricultural Biochemistry, University of 
Minnesota, St. Paul, Minn.] 

The freezing-point depression of the freshly expressed plant 
juice is first obtained. Then, having determined the total solids 
by the refractometric method described by Gortner and Hoffman 
in the preceding note, a quantity of sucrose just sufficient to make 
a molar solution in the total water present is added. The freezing- 
point depression is again determined, and is usually found to have 
increased more than the theoretical amount (2.085”, allowing for 
the formation of sucrose hexahydrate). 

I t  is assumed that the magnitude of the excess depression is a 
measure of the quantity of water held in such a way as to be un- 
available for the solution of the sugar. This has been found to 
correspond in a general way with the content of hydrophilic col- 
loids, as indicated by viscosity measurements, and proved by 
dialysis of the juice where this has been carried out, as well as by 
the preparation of colloidal solutions of known composition. 
Preliminary experiments with gum arabic indicate a close rela- 
tionship between the “bound ” water and the concentration of the 
added colloid. 

I t  seems probable that the method may be applied to any bio- 
logical fluid. A more detailed account of the experiments will be 
published in a botanical journal. 

I73 (1920) 

Calcium phosphate metabolism showing the prevention of rickets 
by feeding clear grades of flour. 

By J. F. McCLEHDON. 

[From the Laboratory of Physiological Chemistry, University of 
Minnesota, Minneapolis, Minn.] 

In the milling of flour the ideal seems to have been production 
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of the whitest possible patent flour for human consumption, and 
the clear grades of flour, although they contain no shorts or bran, 
are too yellow in color for the American market. They contain 
much more phosphate than patent flour. The grain itself varies 
in phosphate content. Lack of available phosphate in the soil, 
or certain climatic conditions, may cause a reduction of phosphate 
content of grain. D. C. Mebane and myself showed that on a 
diet containing 45 per cent. of low phosphate rye (grown on peat 
soil) rickets was produced in white rats, whereas if this was sub- 
stituted by high phosphate rye (from peat land in which the soil 
phosphate was made available by burning) no rickets developed. 
Soft winter wheat from the Ohio valley may be low in phosphate, 
and patent flour made from this wheat may contain as low as 
0.075 per cent. P. Such flour was used in making a diet for white 
rats and produced severe rickets, whereas patent flour from hard 
spring wheat produced milder rickets, and Graham flour, no 
rickets. The percentage of phosphate in the patent flour depends, 
however, on the process of milling. At the Minnesota State Flour 
Mill some patent flour was made from the third middlings and 
contained 0.072 per cent. P, whereas the second clear flour con- 
tained 0.297 per cent. P. This, together with Graham flour, 
which I made by grinding hard winter tempered wheat containing 
3.55 per cent. P, was used in making the following diets: Diet 
g6-NaCl2 per cent., plaster of paris 2 per cent., yeast I per cent., 
spinach I per cent., lactalbumin 10 per cent., cotton seed oil 20 

per cent., low phosphate flour 54 per cent., NaHCO3 10 per cent. 
Diet 98 was the same except there was no NaHC03 and the flour 
was 64 per cent. Diet 99 was the same as diet 98 except the 
second clear flour was used. Diet 100 was the same except that 
Graham flour was used. 

Diet. 

P, per cent .............. 0.120 
Cap per cent.. . . . . . . . . . . . 0.607 

0.133 
0.621 

0.287 
0.645 








