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addition, the following were also used similarly: cal- 
cium pantothenate ( d e x t r ~ r o t a t o r y ) , ~a pyrimidine 
component of B, (2-methyl, 5-ethoxgmethyl, 6-amino 
pyrimidine) and vitamin B, l iydr~chloride.~ 

The wheat germ used was highly purified (about .5 
per cent, OF wheat grain) and contained per  gram 
24yB, and 7.5-10~B,.~ The equipment and general 
procedure Tvas similar to that  already described for  
oxydase determination^.^ Reactions were carried out 
in  apparatus similar to that already described.: I t  
differed from it in having three compartments, one for  
the yeast suspension, one for  the nutrient solutions 
and one for  the vitamin solution or the wheat germ 
extracteg The apparatus was provided mith glass 
hooks, both on the top and bottom parts of the ground 
joint. Rubber bands held the two parts together and 
made pressure measurements possible. 

1cc of a .4 per cent. yeast suspension and 1cc of 
the nutrient solution were used in all the experiments. 
Of the vitamin-containing solutions, .2 to 1 cc were 
used and additional H,O to bring the volume to 1 cc. 
The total volume of the apparatus, exclusive of the 
monometer tube, was 15 cc, leaving 1 2  cc of air space. 
Thus a t  31.0' C. (the temperature of the thermostat) 
an increase of 1millimeter of mercury pressure repre- 
sents very closely .028 inilligranls of CO,. Rate of 
shaking was two coiilplete excursions per second. 
Shaking mas interrupted a t  15-minute intervals for 
reading. A typical experiment is given. 

I t  appears that wheat germ contains a water-soluble 
heat-stable component, which stiinulates yeast cells to  
greater activity in a manner usually attributed to  vita- 
mins. The effect is much greater than that of other 

Nutrient solution 1.00 cc 1.00 cc 
Yeast suspension 

.........4 per cent. 1.00 cc 1.00 cc 
Wheat germ ex-

tract .5 per 
cent. ..................... 

...............Vitamin A 40 units 
Wheat germ oil 

(E) .......................... .01 cc 
Vitamin B, .............. 1Y 

...............Vitamin B, 50 y 

...........Vitamin P P  1 0 Y  
...Additional'H,O 1.00 cc .60 cc 

After 150' of 
shaking mm of' 

..............pressure 72 78 
Mg of CO, pro-

...................duced 2.016 2.184 
Increase due t o  

addition ............... 25 per 106 per 8 per 
cent. cent. cent. 

vitamins studied. I t  may be due to a single or a mix- 
ture of essential food factors as yet not recognized. 

This effect becomes particularly significant because 
nutritional authorities are  endeavoring to establish 
certain levels fo r  vitamins in flour and bread. I t  is 
expected that flour would contain 1.6 ing of thiamine, 
1.2 ing of riboflavin, 10 ing of nicotinic acid and ap- 
proximately 20 mg of iron per pound.1° The addi- 
tions would be made to offset the removal of vitamins 
by depriving the wheat of the wheat germ. The dis- 
covery here outlined may lead to making the recon- 
stitution of the flour more complete. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A M E T H O D  F O R  MAKING S N O W F L A K E  

REPLICAS 

THE exquisite beuuty and infinite variety of the 
snowflake described in the early writings of Tyndall 
and others mas brought to popular attention by the 
pioneer crystallographic work of Wilson 8.Bentley, 
whose photomicrographs of snowflakes are classic in 
this field of study. 

The technique of photographing snowflakes, while 
not exceedingly difficult, is rarely attempted because 
of the equipment needed ancl the essential factor that 
camera, slides, microscope and other apparatus inust 
be kept below 0' C. 

3 Through the courtesy of Dr. R. R. Williams. 
4 Through the courtesy of Dr. K. G. Falk. 
5 Determinations made by Dr. D. J. Hennessey, of Ford- 

ham University. 
6 Bul. Xo. $38. B.P.I., U. S. Dept. of Agriculture, 1912. 
7 JOUT. Biol. Chem.,XVII,p. 409, 1914. 

The technique f o r  preserving sno~rflakes is ex-
tremely simple. A strip of velvet. or other dark mate- 
rial, fastened to a board or table, a few glass inicro- 
scope slides, a toothpick or wire and a weak solution 
of a suitable resin a re  all the equipment necessary. 
The only other essential detail is an occasional snow 
flurry. The above-mentioned material is kept out-
doors in a sheltered place ready for  appropriate 
precipitation. 

As soon as a suitable flake is observed on the dark 
backgronnd a drop of solution is placed on the glass 
slide with the toothpick or wire, and the flake is lifted 
mith the same tool and placed in contact mith the drop. 

8 A. J. Schultz, L. Atkin and C. Frey, Jozcv. Am. 
Chem. Soc., 59: 2547. 1937. 

9 Catox apparatus can be secured from Palo-Myers, Inc., 
S e v  York City. 

l o  Personal communication from Dr. Russell M. Wilder, 
chairman of the Committee on Food and Nutrition, Na- 
tional Research Council. 



The solution should wet the flake completely. ,4 second 
drop placed on top of the snowflake is sometimes desir- 
able, particularly if the flake has large proportions. 
After wetting the flake in this manner the solvent soon 
evaporates, leaving the sno~vflake encased within a 
shell of resin. 

A 1 per cent. solution of polyvinyl forinal resin 
designated as Formvar 15-95 diisolved in ethylene 
dichloride and cooled below 0' C. was found to pro- 
duce excellent replicas. The thickn~ss of such a 
replica is of the order of 20,000 A U. 

As soon as the s o l ~ e n t  has evaporated, 'the slides 
inay be removed to a warm place. The case may be 
protected from abrasion by covering ~vi th  a transpar- 
ent sheet of resin or a glass coverslip or slide. 

Because of the simplicity of this technique the cast- 
ing materials can be carried anywhere, thus greatly 
increasing the possibilities of obtaining unique speci- 
mens. 

A slight modification of the method provides an 
equally easy wag to make a pertnanent record of 
breath patterns and any other structures, such as frost 
crystal<, hoar frost and similar perishable formations. 

\fThen nlolecular films are deposited on the plate, 
i t  is placed in the freezing compartment of a refrig- 
erator, and upon cooling to about 10' C. is held for  
a brief moment in the presence of moist a i r  (which 
fonns the so-called '(breath patterns"), replaced in the 
ice chamber and the condensate is frozen. 11Iean1vhile 
the 1 per cent. solution is cooled below 0' C. The 
plate containing the frozen breath pattern or other 
formation is then dipped into the solution, removed 
and returned to the cold chamber until the solvent 
evaporates. A perfect replica remains after the plate 
is warmed and the m-ater evaporates. 

THE USE O F  INFRA-RED FILM FOR ELEC-

TROPHORETIC AND ULTRACENTRIF-


UGAL ANALYSES 

OPTICALanalysis in the air-driven ultracentrifuge 

or the Tiselius electrophoresis or diffusion apparatus 
is usually carried out in  the visible region with some 
modification of the Tijpler Schlieren method. Ultra-
violet light, formerly employed for  the examination 
of protein solutions by absorption recordings, is gen- 
erally unsuited for  the newer optical systems because 
of the expensive quartz lenses required. 

We have encountered some difficulty in exatnining 
certain systems, particularly protein solutions con-
taining dyes or bacterial pigments, because of their 
opacity to visible light. I n  overcoming this, advantage 
has been taken of the fact that many substances which 

absorb markedly in the visible region are transparent 
in the near infra-red. Thus even a deep brown solu- 
tion of iodine in carbon tetrachloride is freely t ram- 

' parent to certain infra-red rays.l 
The only inodifications required in  the new pro-

cedure are infra-red sensitive photographic films or 
plates, and a good source of infra-red radiation, such 
as a Nernst lamp, although satisfactory results can be 
obtained with an ordinary tungsten lamp. Infra-red 
plates and films are  only slightly more expensive than 
panchromatic materials and can be obtained in a wide 
variety of sizes. They can be used in most cameras 
and plate holders although occasionally an older model 
inay be found which is not infra-red "tight," with con- 
sequent general fogging. Theoretically, the focal 
length should be increased about 2 per cent. for infra- 
red work,2 but in practice we have obtained sharp 
boundaries through visually opaque solutions without 
any disturbance of the usual focus of the ultracentri- 
fuge or electrophoresis optical system. 

As certain infra-red sensitized films and plates are 
sensitive to visual blue and red as well, filters may be 
necessary if the recording is to be made solely by infra- 
red radiation. I11 most cases the solution to be ex-
amined will serve as the filter. Exposures made by 
infra-red light alone should be longer than for  the 
visible region. Developtnent and fixation are con-
ducted as f o r  panchromatic materials. 

Our experience has been limited to the plates and 
films used in amateur photography, sensitized up  to 
8600 8-an extension of 1600 A above the visible red. 
Although these have proved satisfactory for  our pur- 
poses the possibility exists that solutions might be en- 
countered which absorb in  the region 7000-5000 -& as 
117ell. F o r  these some of the special f a r  infra-red 
sensitieed plates available may be indicated. 

1 R. W. Wood, "Physical Optics," p. 15, New York: 
IIacinillan, 1934. 

2 "Infrared Photography with Kodak Materials, " 
Eastmail Icodak Company, 1940. 
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