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Tetsutaro Tacfokoro 

depends upon following five factors :-1, The chemical nature of the 
dispersion phase; 2, its concentration; 3, the degree of dispersion; 4, 
the form of the particles; 5, the inner structure and the character of 
the surface of particles. 

Thus the light absorption of colloidal solution is governed by many 
physico-chemical factors and it is almost impossible to determine the 
effect of single physico-chemical factors on light absorption. But in the 
comparative study of two colloidal solutions of the srune nature and 
the same concentration it is not difficult to determine changes in the 
degree of dispersion and in the inner and outer structure of particles. 
Changes in the colloidal state, which are governed by many physico­
chemical factors, may occur in a great many different ways, because 
the colloidal state may be changed in all cases by qualitative and 
quantitative combinations of these factors. In account of the great 
differences between all organic colloidal solutions of different origin, it 
is possible to identify the natural organic colloidal solutions of the 
same origin by changes in the colloidal state. 

If we compare the rcesults of ultraviolet spectroscopic investigations 
of colloidal solutions with the results obtained by using the ultrami­
croscope, which investigates only the qualitative characteristics of the 
particles of the colloidal solutions, the former have greater significance 
than the latter. Last year weI) studied the antagonistic action of salt 
in organic colloidal solutions i.e.-eggwhite, milk, plant juice and blood 
serum-and observed that the diffusion of an ion of one salt through 
the colloidal solution was antagonised by the presence of an another 
salt of a different ion. On the present investigation we intended to 
show the change of the colloidal state of organic colloidal solutions i.e.­
gelatine, eggwhite, blood serum, plant juice and Takadiastase solution 
-by using a quartz ultraviolet spectroscope (I D. 15. made by ADAM 

HILGARD in London) during the antagonistic action of the salt. 

EXPERIMENTAL. 

In the following experiments we used as a source of light a hydro­
gen tube with a capillary 5 cm. long which filled with hydrogen at 8 
mm. pressure. For the operation of this hydrogen lamp we used an 

I) TADOKORo:-Journ. Tokyo chem. soc, July, 1918, 

" - Journ. CoIl. Agr, Hokkaiqo Imp. Univ., Sapporo, Japan, Vol, VIlL, 
p. 5, l'9 I g. 
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alternating high voltage current obtained from a transformer. The pri­
mary circuit was supplied with alternating current at 220 volts, and 

a rheostat. in series was used to maintain the primary current at 4 
amperes, giving a voltage above 2000 in the secondary. A quartz cell . 

12 mm. thick was filled with a mixture of the organic colloidal solu­
tion and salt solution and was interposed between -the hydrogen lamp 
al1..d the quartz-prismed spectrograph. All photographs were taken with 
Seven minutes exposure, using panchromatic Wratten and Wainright 

dry plates. The method of obtaining a uniform ultra-violet spectrum 
by the use of the hydrogen tube was discribed by Prof. H. B. LEMONl) 

and we used it as a light source. 

I. The alltagonistic action betwem ZltS04 and CaCl2 

solution in eggwltde. 
(The dill\ted eggwhite was prepared mixing with six vO!l\mes of 

water: See :Fig. J and Photo A.) 

TABLE I. 

Concentration of the solution. Wave length (A) of a boundary line 

of the absorbed ray. 

I. IOCC. 

2. IO cC. 

3. 10 CC. 

4. 10 CC. 

5. IO cc. 
6 .. IO cC. 

7. 10 cC. 

8. 10 ce. 

9. 10 cC. 
10 .. IOCC. 

H 20 + hydrogen lamp ...................................... . 
diluted eggwhite + I ce. H 20 ............................ .. 

" ,,+ 0, ICC. N /50ZnS04 + 0,9 cc. H 20 .... .. 
" ,,+0,25 cc. N/50ZnS04+0,75 cc. H 20 .. . 

" ,,+ 0,5 ce. " + 0,5 cc H 20 .. . 
" " ,,+0,1 Cc.N/2CaCLz+o,4cc.H20 
" " ,,+ 0,25 cc. N/CaCL2 + 0,25 cc. H 2O-

" " " 
" " " 

" " 

+0,5 CC. 

+0,75 ec. 
+ 1,0 ce. 

" 
" 
" 

II. 10 cc." " ,,+ 1,1 ce. " 
12. 10 cc. H20 + hydrogen lamp ............................... : ...... .. 

13· 5 ce. N/soZnSOi + 5 cc. N/2CaCL2 .............. .......... .. 

l) H. B. LEMON :-Astrophysical Journal, Vol. XXX V, pp. 109-124, 1912. 

2IOO 
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3085 
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3225 
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3000 
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until 400 cc. of the distillate was obtained. This distillate was devided 

into two equal portions and one of them was used to determine the 
quantity of methylfurfurol-phloroglucid and the other portion was used 

for the purpose of the spectro-chemical investigation of this color reac­
tion. The quantity of methylfurfurol-phloroglucid which was distilled 

from 0,05 gr. of rhamnose was 0,01 gr. and the concentration of the 
original solution of methylfurfurol in our experiment corresponds to 0,01 

gr. of methylfurfurol-phloroglucid in 200 cc. 
B. The preparation if oxymethyifuifurol :-50 cc. of 30 % cane 

sugar in 3 % oxalic acid solution was digested three hours in three 
atmospheric pressure, neutralised with calcium carbonate, clarified with 

lead acetate and the oxymethylfurfurol was extracted by shaking about 
6 times with acetic esterl). This purified oxymethylfurfurol was dis­

solved in 300 cc. of J ,06 hydrochloric acid and divided into two equal 
portions and one of them was used to determine the quantity of' oxy­
methylfurfurol-phloroglucid The concentration of the original solution 

in our experiment was 0,1042 gr. of phloroglucid in 150 CC. 

3. THE ABSORPTION BANDS OF METHYL- AND 
OXYMETHYL-FURFUROL-PHLOROGLUCID, 

5 MINUTES AFTER REACTION. 

In this experiment, we used a glass-cell 10 mm. thick and a tung­
sten electric lamp of - 100 candle-power and every photograph with thirty 
seconds exposure in the following different concentration of each solution 

Numbers. 

2 

3 

4 

5 
6 

A. Methyifuifurol-phloroglucid. 

(See Curve J. and Photo A.) 

TABLE J. 

(" N "-represents original concentration of the solution.) 

Concentration of solution. 

Water only 

1 cc. phlorogl. sol. +:4 cc. HCL+4 CC. H20 

+4ce. HCL+.4 ce. N/8 

+4 ce. N/4 

" 
" " 

+4CC. NJ2 

+4cc. N 

Wave length of a boundary 
line of the absorbed ray 

3145 

3165 
32 70 -452 5 -4665 

32 7S :::4500 .'1-685 

3285 -4435 4700 

3285'-4355-4750 

I) DULL :-Chz., 19, 216. KIERMAYER :-Chz., -19, 1003. 
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There is a clear distinction between the absorption band of methyl- and 

oxymethylfurfurol-phlorogl ucid. 

4. THE ABSORPTION BAND OF METHYL- AND 
OXYMETHYLFURFUROL-PHLOROGLUCID, 

HALF AND TWO MINUTES AFTER THE REACTION. 

In this experiment we used a quartz-cell 12 mm. thick and an·· 
iron arc with 250 volts and 4 a·mperes of direct current and took 

photograph with seven seconds exposure of following different con­
centrations. 

Numbers. 

2 

3 

·4 

5 

6 

2 

3 

4 

D.· Methylfuifurol-phloroglucid. 

(See Curve IV. and Photo C.) 

TABLE 4. 

Concentration of solution. 

Water only 

1 ce. phlorogl. sol. + 5 cc. HCL+ 5 cc. H20 

" 
" 

" 

+5 cc. N/2 

+ 5 cc. N/2 
(30 seconds) 

+5 ce. N/2 
(1 minutes) 

+5 cc. N/2 
(2 minutes) 

Wave length of a boundary 
line of the absorbed ray. 

2205 

2485 

2635 - 3190-4500-4775 

2635- 3170 -4375-4525 

2635-3170 -4305-4900 

E. OXY111ethylfuifurol-phloroglucid. 

(See Curve V. and Photo D.) 

TABLE 5. 

1 cc. phlorogl. sol. + 5 cc. HCL + 5 cc. N /40 2445 

" 

+ 5 cc. N/20 

+5cc.N/lo 

+5 cc. N/5 

2490 

25 20-4500 -4800 

3000-4160- 50 75 

From these results we could conclude that during five minutes 

after reaction, methylfurfurol- and oxymethylfurfurol-phloroglucid change 

their color reactions and in this time they showed the same absorption 
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