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NATURE 

The Present State of Knowledge of the Vitamins.1 

T HE continued efforts of a large number of workers 
in many countries have resulted in definite 

advance in our knowledge of these dietary constituents, 
which have occupied first place in the attention of 
nutritional physiologists and biochemists for the past 
few years. We now know, thanks to their labours, 
much more of the origin and occurrence of the vitamins, 
and the vast sociological experiments in defective 
nutrition occasioned by the War have added con
siderable clinical experience to the exact but limited 
data yielded by the laboratory. Although we still 
remain in almost complete darkness regarding the 
chemical nature of the vitamins, there are not wanting 
indications that they are of relatively simple nature, 
and a study of their stability under various conditions 
serves not merely as a pointer for future work in the 
direction of unfolding their chemical identity, but 
also in the meantime places in our hands data of great 
practical value. 

To deal first of all with the origin and distribution 
of the fat-soluble vitamin A, it seems now reasonably 
certain that this is synthesised by the plant, from which 
the animal obtains it, there being often a storage of 
the substance in the tissue fats. The vitamin cycle 
concerned in the origin of cod-liver oil is especially 
interesting. The marine diatom, Nitzschia closterium, 
forms large amounts of the vitamin by a synthetic 
process when exposed to light in sterilised sea-water, 
and many other marine algre also contain the vitamin. 
These simple plants form the food of such small animals 
as copepods, to which their vitamins are transferred. 
Similarly the copepods are eaten by small fish, and 
these with their derived vitamin are finally deToured 
by the cod, which thus gets the fat-soluble vitamin 
at third-hand. Vitamin A is often associated with 
the yellow fatty pigments called lipochromes, and 
though the occasional failure of this association shows 
that it is not one of identity, it seems quite conceiv
able that these two substances have some sort of 
common history, which future investigation might 
perhaps reveal. 

Vitamin B is also derived from plants, and yeast 
is one of the richest sources of this vitamin, though 
it is still not quite certain that the vitamin is actually 
synthesised by the yeast cells. The animal body has 
little power of storing vitamin B, and hence the effects 
of lack of this vitamin appear very speedily. This 
is especially seen in the milk produced by mothers 
deprived of vitamins, which loses vitamin B more 
rapidly than it does the fat-soluble factor, because 
there is normally some store of the latter in the mother's 
body which can be drawn upon. Vitamin B apparently 
is excreted unchanged or but little altered in the 
urine, though in all probability not quantitatively. 

Of vitamin C we know even less : it arises in 
seeds which did not previously contain it, when these 
are germinated, and is not stored in the animal body 
to so great an extent as vitamin A, though present in 
some of the tissues. 
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The properties of the fat-soluble vitamin A are of 
considerable interest. As its name indicates, it is 
much more soluble in fats and in fat solvents than 
in water, but since it is still present in whey in amount 
equal to half that in milk, it must be by no means 
insoluble in water: probably it is about thirty times as 
soluble in fat as in aqueous fluids. Though relatively 
stable towards heat, even at 12o

0 C. in the absence of 
air or oxygen, it is soon destroyed by oxidation when 
oxygen is admitted, or by ozone. It is similarly stable 
towards alkalies in the absence of air, and forms part 
of the unsaponifiable residue extractable by ether. The 
amounts of this vitamin essential to life must be 
extremely small, as is shown by the following con
siderations. The unsaponifiable matter of cod-liver 
oil represents only about 1-2 per cent. of its weight, 
and nearly all of this consists of the inert substance 
cholesterol. Yet 2 mg. of such an oil can supply the 
vitamin A needs of a rat ; this quantity of oil cannot 
contain more than about o·oi mg. of really active 
substance. Future investigations directed towards the 
isolation of vitamin A will be able to take these facts 
as their starting-point, and use will, no doubt, be 
made of a curious colour reaction, which seems to 
vary in intensity with the content of fat-soluble 
vitamin, and to be lost when this is destroyed, as 
after heating in the presence of air. This reaction con
sists of a purple colour developed when the fat (e.g. 
cod-liver oil) containing the vitamin is dissolved in 
an organic solvent, and a drop of sulphuric acid is 
added. This test is, however, not given by oils from 
certain low plants, although these are rich in vitamin A, 
so that it must be concluded that it is not a test for 
the substance itself, but for some accompanying, and 
possibly related, substance. 

Vitamin B resists heat up to I00° C. and exposure 
to air very well, a fact which is of practical importance 
as indicating that there is no appreciable loss of this 
substance in the baking of bread. But in the manu
facture of tinned foods, the temperature often rises 
considerably higher, so that they contain little water
soluble vitamin. This vitamin is also resistant to 
hydrolysis, both by acids and alkalies, is soluble in 
water and alcohol, but not in ether, is readily adsorbed 
from its solutions by animal charcoal, fuller's earth, 
etc., by which means it may be separated from vitamin 
C; in fractional precipitation by silver nitrate, a 
compound with silver is formed, which follows the 
histidine fraction. 

Vitamin C is extremely sensitive to oxidation, and 
therefore, under ordinary conditions, to the action of 
heat, and to drying. This explains why dried vege
tables are usually ineffective as a treatment for scurvy; 
the only exceptions to this are certain very acid 
dried fruits, and the explanation is that the oxidative 
changes associated with drying are retarded by acids, 
We have little indication of the chemical nature of 
the anti-scorbutic vitamin, but there seems to be a 
parallel chemical reaction given by some associated 
substance which recalls that mentioned above for the 
fat-soluble factor: in the present instance, the test 
takes the form of a blue colour given by phospho
inolybdotungstic acid-a reaction abo given by quinol; 
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but as with the sulphuric reaction of vitamin A fats, 
the reaction is one of frequent association rather than 
of identitv. 

The very complicated problems associated with the 
retiology of rickets are still under investigation. Much 
of the older work was vitiated by failure to define 
exactly what changes were to be considered as rickets, 
Osteomalacia in adults and rickets in children appear 
to have a common cause, or at all events represent 
similar results, while osteoporosis is due to deficient 
new bone formation, or to resorption of old bone. 
Diagnosis should therefore be confirmed by X- ray 
and histological examination. In the production of 
rickets, the essential factor is a lack of a vitamin 
which is similar to or identical with vitamin A, and 
it is the young and growing individual who is especially 
sensitive to this deficiency. Given a restricted amount 
.of this vitamin, the condition is greatly aggravated 
if there is a lack of calcium or phosphorus in the diet. 
or an improper balance between these two elements. 
The severest forms of rickets in man are often seen 
in the gloomy and smoke-enveloped industrial cities, 
and in this connexion it is especially interesting to 

learn that the onset of rickets is greatly retarded by 
exposure to sunlight or ultra-violet light of wave
length of 300 fLfL or less. It has even been claimed 
that contact with air which has been exposed to 
ultra-violet light accelerates the growth of rats fed 
on diets deficient in vitamin A. Whether this be true 
or not, it appears that the favourable effects of ultra
violet radiation are due to a mobilising action which the 
light exerts on stores of fat-soluble vitamins in the body. 

Whether the anticrachitic vitamin is identical with 
vitamin A, appears somewhat doubtful. Though they 
exhibit certain similarities in their known properties, 
there are certain well-marked differences in dis
tribution and in other of their properties. Sources 
of vitamin A which show an action in preventing 
rickets are not necessarily equally powerful in pre
venting xerophthalmia, which is regarded as a char
acteristic of this vitamin. This applies to such fats 
as butter and coco-nut oil, for example. As the 
technical difficulties in the way of quantitative deter
mination of vitamin action are very considerable, it 
seems that no definite judgment on this point can as 
yet be given. 

Chemistry at the British Empire Exhibition. 
(2) HEAVY CHEMICALS. 

I N our previous article dealing with the chemical 
exhibits at the British Empire Exhibition, we gave 

some account of the situation and general arrangement 
of the Chemical Section in the Palace of Industry, and 
dealt with the fine chemicals and the scientific group. 
In the present article it is proposed to give a brief 
description of what may be termed the heavy chemicals. 

Messrs. Brunner, Mond and Co., Ltd., and their allied 
companies, the Castner-Kellner Alkali Co., Ltd., 
Electro Bleach and By-Products Ltd., Chance and 
Hunt Ltd., Buxton Lime Firms Co., Ltd., and Synthetic 
Ammonia and Nitrates Ltd., have a large and impressive 
stand occupying more than 3250 square feet. In 
addition to their well-known "crescent products,'' 
including soda ash made by the ammonia soda 
process, bicarbonate of soda and ammonium salts, 
Messrs. Brunner, Mond are showing silicate of soda, one 
of the most interesting heavy chemicals, now finding an 
extensive use. Particularly is this the case for harden
ing concrete, and the stand includes an abrasion machine 
demonstrating by means of blocks of concrete, one 
half of which are treated with silicate of soda, the 
remarkable improvement of the properties by this 
process. Interesting also is a new form of calcium 
chloride in the form of crystals with the composition 
CaCl2 • 2H20. The Castner-Kellner Alkali Co., Ltd., is 
showing many products obtained in the electrolysis of 
salt, including pure caustic soda, bleaching powder, 
liquid chlorine, and sodium peroxide, whilst Electro 
Bleach and By-Products Ltd. also has bleaching powde:r,:, 
soda crystals, and other products obtained by the 
Hargreaves-Bird process. Messrs. Chance and Hunt 
Ltd. display heavy chemicals, including acids, sodium 
sulphide, saltcake, and iron pigments, whilst the 
Buxton lime firms show lime and limestones, but 
particularly" Limbux,'' pure mechanically slaked lime, 
practically Ioo per cent. Ca(OH)2. The exhibition of 
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ammonia and ammonium salts by Synthetic Ammonia 
and Nitrates Ltd. shows that the synthetic ammonia 
works at Billingham-on-Tees is now in operation and is 
producing roo-I2o tons of sulphate of ammonia per day. 

The United Alkali Co., Ltd. is showing a whole range 
of products: bleaching powder, acids, and chemicals 
for all kinds of industries, particularly soap, paper, and 
glass manufacture, dyeing and calico-printing, aniline 
dyes, galvanising and agriculture; whilst Spencer 
Chapman and Messel Ltd. have an interesting exhibition 
of fuming sulphuric acid products, both sulphur trioxide 
crystals, and various standard acids with definite per· 
centages of sulphur trioxide. 

Coal tar and coal-tar products, together with inter
mediaries and the carbonisation of coal generally, are 
well represented. The South Metropolitan Gas Co. 
has an interesting stand, including acid-free sulphate of 
ammonia (25'7 per cent. NH3), wood preservatives, and 
road tar to comply with the No. I specification of the 
Roads Department of the Ministry of Transport; whilst 
the Gas Light and Coke Co., founded I II years ago, shows 
not only a range of tar products but also ,8-naphthol 
and other intermediates, now a valuable section of the 
firm's business developed since the War. 

On the stand of Messrs. Burt, Boulton and Haywood 
Ltd. will be found particularly creosote for wood 
preservation, a business in which they have been 
engaged for sixty years, disinfectants, and especially 
colloidal sulphur, a valuable product for horticultural 
and veterinary work, and also in the manufacture o-f 
special soaps; whilst the Midland Tar Distillers Ltd. 
also displays a complete range of tar products. 

As regards aniline dyes, British Dyes Ltd. has a very 
large stand, which gives satisfactory evidence of the 
great progress being made in the British dyestuff 
industry. This impression is confirmed by the 
fine displays of various other companies not so well 
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