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T H E  A N A L Y S T
PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS 

AND OTHER ANALYTICAL CHEMISTS

INAUGURAL MEETING OF THE MICROCHEMICAL GROUP
T h i s  was held at the Chemical Society’s Rooms, Burlington House, Piccadilly, London, W.l, 
at 2.15 p.m. on Wednesday, October 4th, 1944. The President of the Society, Mr. S. E. 
Melling, was in the chair.

Professor H V. A. Briscoe was elected' Chairman of the Group, and took over the chair 
from the President. The following other officers were then elected—V i c e - C h a ir m a n , Mr. N. 
Strafford. H o n .  S e c re ta r y , Mr. R. Belcher.* C o m m itte e , Dr. J. G. A. Griffiths, Miss I. 
Hadfield, Dr. J. W. Matthews, Mr. C. Whalley, Dr. C. L. Wilson, Dr. G. H. Wyatt.

The Chairman having invited the meeting to offer suggestions for topics for lectures 
and suitable centres to hold meetings, the President stated that a meeting in Manchester 
would be welcomed and this was endorsed by the Chairman of the North of England Section. 
The desirability of holding joint meetings with other societies was pointed out by several 
members. Arrangements for meetings were left in the hands of the officers.

Miss Hadfield reminded members that the journal M ik r o c h e m ie  was available to all 
Group members. The meeting adopted a suggestion of Dr. C. A. Mitchell that the per­
mission of the Chemical Society should be asked to have shelves in the Society’s Library 
to house M ik r o c h e m ie  so that the journal should be available to the Chemical Society as well 
as to the. Group. It was agreed that the journal should be available on loan to Group 
members* only.

Miss Hadfield asked if it would be possible to run the Bibliography service as was done 
by the Microchemical Club before the war. The President stated that this would be a matter 
for the Council to decide, and at the same time he would ask if it were ready to sanction the 
continued purchase of M ik r o c h e m ie .

Dr. Janet W. Matthews then delivered an address on "The Development of Micro 
Methods in Analytical Chemistry,” the meeting being opened to members of the Society 
generally. Dr. Matthews described the early work of Behrens in 1880 and the development of 
chemical microscopy work, extended at a later date by Chamot and Mason. This was followed 
by Emich’s work-begun about 1900—which placed microchemistry on a quantitative basis, 
using the torsion balance. Emich also devised many ingenious pieces of apparatus, notably 
the filter stick. [Some of these were illustrated by slides.] About 1910 Pregl attempted 
to develop methods for the ultimate analysis of organic compounds and, since the torsion 
balance was not suitable for use with the heavier weights involved, he persuaded Kuhlmann 
to devise his now well-known balance! Feigl had placed spot-tests on a systematic basis, 
and had been responsible for the development of many new ones. Dr. Matthews mentioned 
incidentally that Feigl had now established a school in Brazil after escaping from the Con­
tinent in 1940. Dr. Matthews concluded her address by saying that only after the war 
would it be appreciated to what extent the use of micro methods had spread in this country.

The Chairman thanked Dr. Matthews for her admirable address. He said that since the 
application of microchemical methods was a craft in addition to a science, it appealed to the 
scientist because it gave him an opportunity to exhibit his skill as a craftsman.

The meeting of the Microchemical Group then closed, and was followed immediately 
by a short

ORDINARY MEETING OF THE SOCIETY 
under the chairmanship of the President, at which a paper on "The Micro-determination of 
Carbon by Wet Combustion,” by A. A. Houghton, B.Sc., Ph.D., F.R.I.C., was read and 
discussed.

* Address: 85, B annerda le  Road , Sheffield, 7.
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NORTH OF ENGLAND SECTION 
A meeting of the Section was held in Leeds on Saturday, April 15th, 1944.

The Chairman (W. Gordon Carey) presided over an attendance of 27. The following 
papers were read and discussed:—“The National Milk Testing Scheme,” by C. A. Scarlett, 
B.Sc., A.K.C., F.R.I.C.; "Barley Sugar,” by H. M. Mason, M.Sc., F.R.I.C. •

NEW MEMBERS OF THE SOCIETY
Arthur Edgar Beet, B.Met. (Sheff.); Norman Cecil Chandler, A.R.I.C. ;-Max Klein, 

Major, I.M.S., M.D. (Leipzig); George Howard Osborn; Charles Howard Price, B.Sc. (Lond.), 
A.R.I.C.; Thomas Alexander Thomson, B.Sc. (N.Z.), A.N.Z.I.C.

DEATHS
We regret to record the deaths of George William Clough, Frederick Alan Dawson and 

Thomas. Swinden.

S o m e  E x p e r ie n c e s  o f M ic r o b io lo g ic a l A s s a y s  o f 
R ib o f la v in ,  N ic o t in ic  A c id  a n d  o th e r  N u t r ie n t  F a c to r s

By D. W. KENT-JONES, Ph.D., B.Sc., F.R.I.C., a n d  M. MEIKLEJOHN
[R e a d  at the M e e t in g , N o v e m b e r 1, 1944)

M a n y  analysts now have experience of the chemical determination of vitamin Bx (aneurine 
or thiamine) by the thiochrome reaction, such as is used in the methods of Nicholls, Booth, 
Kent-Jones, Amos and Ward1 and The Vitamin Bx Sub-Committee of the Accessory Food 
Factors Committee of the Medical Research Council and the Lister Institute,2 which methods 
were the outcome of earlier papers on this subject by numerous investigators. Relatively 
few, however, have so far attempted assays of other members of the B group, such as ribo­
flavin and nicotinic acid, so that it was thought that a record of our own experiences in this 
field might be of value to fellow analysts, although we make no claim to have done original 
research work.

Our work in the first instance was concerned with cereals, and with products of this type 
the chemical methods, such as that of Najjar,3 which has been advocated for the deter­
mination of riboflavin, and that of Kodicek4 for nicotinic acid, failed to give us satisfactory 
results. We therefore turned to the microbiological methods.

The literature, all quite recent, revealed a number of alternative methods; hence we felt 
it desirable to sort out what was apparently useful from that which was, to say the least, 
superfluous. In this connection we wish to acknowledge the help and guidance we received 
from Dr. Barton-Wright of the Cereals Research Station of the Ministry of Food, St. Albans, 
on whose published work we have drawn copiously, and who piloted us through a sea which 
was then indifferently charted. We felt that the time had arrived when the subject could be 
profitably surveyed by the practising analyst as opposed to the wholetime research worker, 
especially in view of the Labelling Order, S.R. & O., 1944, No. 738.

It may be of interest to analysts to recall the basic principles involved in microbiological 
assays of vitamins. In the early days of vitamin assays it was customary to make these 
by undertaking feeding tests, usually on young rats or guinea pigs; the experimental animals 
Hvere fed on a specially purified basal diet which provided for all their nutritional requirements 
save that of the vitamin being investigated. Nevertheless, although this basal diet provided 
all the necessary calories, proteins, minerals and the other vitamins, the experimental animals 
failed to grow and gain weight until there was a sufficient addendum of the missing vitamin. 
By comparing growth rate, when known amounts of the required vitamin were added, 
with the growth rate when known quantities of a particular food were added, it was possible 
to deduce the vitamin content of the food in question. This method, however, was only 
satisfactory in the hands of experienced workers, the procedure was. lengthy and expensive 
and, furthermore, unless a comparatively large number of specially selected experimental
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animals were used (at least a dozen)., the results were open to doubt from the statistical angle. 
The modem microbiological methods are based upon the fact that selected bacteria are 
as sensitive to lack of certain vitamins as are rats. If, therefore, these bacteria are pro­
vided with a basal medium which contains everything they require save the particular vitamin 
in question, there is, on incubation, practically no growth, but appreciable growth takes place 
when the vitamin is added and, furthermore, the rate of growth is directly related to the 
amount of vitamin present; the extent of growth may be measured by the .acidity produced. 
Such microbiological iliethods have the advantage that it is thus possible to use millions of 
“experimental animals” and, furthermore, the test can be made in only a few hours (48-72 for 
example) instead of several weeks; hence it is suitable for the practising analyst. It is 
perhaps worth while recalling that the necessity for the presence of vitamins for the growth 
of such lowly organisms as bacteria does suggest the fundamental nature of the functions of 
the group of bodies known as vitamins. One point must be emphasised, namely, that the 
stock culture kept for these tests must be grown in medium rich in the vitamins being assayed, 
so that it does not become acclimatised to lack of the vitamin and hence grow in medium 
lacking the vitamin. In absence of the vitamin the blank must be low, and the response 
when the vitamin is added must be appreciable and, of course, related to the quantity of 
the vitamin present.

M i c r o b i o l o g i c a l  A s s a y  o f  R i b o f l a v i n  ■

The bacterium L a c t o b a c illu s  h e lv e t ic u s (sometimes called L a c t o b a c iU u s  c a s e i e) has been 
found to be a suitable organism for this assay. It is important, however, to employ the 
correct strain, as all strains are by no means equally satisfactory (Barton-Wright and Booth8). 
It is fortunately not difficult to provide a basal medium which contains everything necessar}' 
save the missing vitamin, i .e . , the riboflavin, since it is comparatively easy to eliminate by 
means of light and other methods any riboflavin present in any of the ingredients. The 
main component? of the basal medium are peptone (treated with sodium hydroxide and 
photolysed), cystine hydrochloride, yeast supplement, glucose and inorganic salts.

The principal papers on this method are those of Snell and Strong,6 Barton-Wright and 
Booth6 and Strong and Carpenter.7 The technique which we have found to be the most 
satisfactory embodies procedures recommended in each of these papers and we, therefore, 
give below full details of the technique we employ.

M e t h o d —The stock culture of L a c t o b a c il lu s  h e lv e t ic u s is maintained as a stab culture in a 
solid yeast-glucose-agar medium which contains all the essential growth factors for this or­
ganism and is certainty rich in riboflavin. Once each month three fresh stab cultures in the 
same medium are prepared from a stock culture and, after being incubated for 24 hr. at 37° C., 
are stored in the refrigerator. One of these stabs is reserved as the stock culture for making 
the transfers for the next month’s cultures, and the other two are held available during the 
month for the preparation of inocula required for assays. When an inoculum is required, 
organisms from one of these two reserved tubes are transferred to a tube of basal medium 
containing between 0-5 and 1-0/xg of riboflavin and incubated for 24 hr. at 37° C. The cells 
are then centrifuged out aseptically and re-suspended in twice their volume of sterile 0-9% 
sodium chloride solution. This suspension serves as the inoculum for the tubes employed in 
an assay. Each foodstuff tested requires 6 tubes, but each batch of assays includes an 
additional 1 0  tubes for the construction'of a standard curve; all the tubes contain initially 
5 ml of basal medium. To the 6 tubes used in each assay are added suitable aliquots of the 
extract of the food (for preparation see later) so that they represent 3 levels in duplicate of 
riboflavin concn. These levels should lie between 0-05,and 0-20/xg of riboflavin per tube, a 
range in which the acid production is proportional to the riboflavin concn. To 8 of the tubes 
required for the construction of the standard curve are added volumes of standard riboflavin 
soln. to give duplicate tubes at the levels of 0-05, 0-10, 0-15 and 0-20/xg of riboflavin per tube, 
while the remaining 2 of these 10 tubes are blanks and have no riboflavin added. All tubes 
(those for the standard curve and those containing the food extract) are made up to 1 0  ml with 
distilled water. The tubes are protected from contamination, and this is most conveniently 
done by inverting over them loosely fitting glass specimen tubes. The tubes are then 
sterilised for 15 min. at 15 lb. pressure. After autoclaving,* 2 drops of the inoculum described 
above are added to each tube and the tubes are then incubated at 37° C. for 72 hrs. At the

* Note. W h ile  cooling, i.e., before a d d it io n  o f the  inocu lum , the  tubes shou ld  be pro tected  from  ligh t.



end of this incubation the acidity of each tube is titrated on the lines indicated by Barton- 
Wright and Booth.® We actually use a 4-tube comparator and the arrangement of the 4 tubes 
is as follows: A B 

C D

Tube A contains 20 ml of distilled water and Tube B 20 ml of buffer soln. (50 ml of 0-2 M  
KH 2P04, and 23-65 ml of 0-2 N  NaOH, diluted to 200 ml) and 20 drops of bromothymol blue 
indicator (0-04% aq. soln.). Tubes'C and D are two of the assay tubes. To Tube C are added 
1 0  drops of the indicator and the contents are then titrated with standard alkali, such as N / 1 0  
or N /14 sodium hydroxide, and for every ml or part of a ml of standard alkali added an extra 
drop of indicator is also added. The titration is completed when the colours seen through C and 
D exactly match. Averages are taken for the titration values of each pair of duplicate tubes. 
It is sufficient merely to add to Tube D the requisite amount of indicator and then to titrate 

' it until it matches Tube C as judged by direct comparison. Each pair of tubes can be treated 
in this way and thus the comparator used only for alternate tubes. From the tubes containing 
added riboflavin soln., figures are obtained and plotted against the corresponding riboflavin 
contents of the tubes and this constitutes the standard curve for the assay in question. 
Within the range of concns. employed the curve is a straight line. By means of this curve 
the average titration values of the duplicate pairs of tubes containing added extract of the 
food can be translated into riboflavin content. The values thus obtained at the three levels 
should be reasonably close (within ± 1 0 %) and can be averaged for the final figure.

E x t r a c t i o n  o f  R i b o f l a v i n  f r o m  F o o d s —In general, we follow the procedure laid down 
by Strong and Carpenter,7 and on samples which do not contain starch or fat a direct pro­
cedure may be employed as follows.

The weighed sample is suspended in 50 ml of 0-1 N  hydrochloric acid, the suspension is 
autoclaved for 15 min. at 15 lb. per square inch, cooled, adjusted to p H  6-8 with 0-5 N  
sodium hydroxide (using bromothymol blue externally) and diluted to give a concn. of ribo­
flavin between 0-1 and 0-02/xg per ml. Aliquots are added to the assay tubes of basal medium.

With cereals we have found it essential to hydrolyse the starch with acid and remove fat- 
soluble interfering substances. The removal of interfering substances can be accomplished in 
most cases by careful filtration as follows. To the autoclaved suspension, obtained as above, 
containing about 10pg of riboflavin, are added 2 ml of 2-5 N  sodium acetate and 0-5 N  sodium ' 
hydroxide, until the p H  is 4-5 (bromophenol blue used as external indicator). The volume is 
made up to 100 ml. The mixture is filtered through a good-quality fluted filter paper. A 
50-ml aliquot of the filtrate is adjusted to p H  6 -8 (bromothymol blue in 0-02% aq. soln. used 
as external indicator), and diluted to 10 0  ml for the assay.

With fatty materials, such as germ, meat diets, fish meals, etc., the sample is dried, if 
necessary, finely ground and extracted with light petroleum. The sample is autoclaved in 
the usual manner with 50 ml of 0-1 N  hydrochloric acid, the p H  is adjusted to 4-5 with sodium 
acetate and sodium hydroxide, the volume is made up to 100 ml, and a 50-ml aliquot is shaken 
out with two portions of ether of approximately 30 ml. The ether is washed with water, 
and the combined aqueous phase and washings are adjusted to p H  6-8 and diluted to 
100 ml. Aliquots are directly added to the assay tubes.

When the extract is taken from the autoclave and during the period in which adjustment 
of the p H  is made either direct to 6-8 or v ia  the 4-5 stage, it is necessary to protect from light. 
In actual practice we work in a dark room with a red lamp at this stage.

In dealing with foods of which the range of riboflavin content is not known, it is 
essential to do some preliminary assays on the lines indicated in order to know how much 
extract will contain amounts of riboflavin within the tube range of 0-05-0-2/xg.

P r e p a r a t i o n  o f  M e d i a  a n d  R e a g e n t s — P h o to ly se d . S o d iu m  H y d r o x id e  T re a t e d  P e p to n e —  
A mixture of 40 g of peptone (Difco Bacto) in 250 ml of water and 20 g of sodium hydroxide 
in 250 ml of water is exposed in a 25-cm crystallising dish to light from a 100-watt incan­
descent lamp with reflector at a distance of approx. 30 cm. for 6 to 10 hr., and is then allowed to 
stand for an additional 18 to 14 hr. (24 hr. in all). The sodium hydroxide is neutralised with 
glacial acetic acid. (27-9 ml) and 11-6 g of hydrated sodium acetate are added. The mixture 
is diluted to 800 ml and preserved under toluene in the refrigerator.

The above treatment destroys other substances, besides riboflavin, essential for growth 
of the assay organism, but these are supplied in the yeast supplement.

Y e a s t  S u p p le m e n t—To a solution of 100 g of Bacto yeast (Difco) in 500 ml of water, add 
150 g of basic lead acetate dissolved in 500 ml of water and filter off the ppt. Add ammonium
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hydroxide to the filtrate to reach a p H  of about 10-0 and again filter off the ppt. formed. 
Just acidify the filtrate with glacial'acetic acid, ppt. the excess of lead with hydrogen sulphide 
and filter off and discard the lead sulphide. All the riboflavin is removed by this treatment. 
Make up the filtrate to 1000 ml (removal of H2S unnecessary) and store under toluene in the 
refrigerator. One ml of this preparation is equiv. to 100 mg of the original yeast extract.

I n o r g a n ic  S a lt s — S o lu t io n  A :  25 g of dipotassium hydrogen phosphate and 25 g of 
potassium dihydrogcn phosphate in 250 ml of water.

S o lu t io n  B \  10 g of magnesium sulphate heptahydrate, 0-5 g of sodium chloride, 0-5 g of 
ferrous sulphate heptahydrate and 0-5 g of manganese sulphate tetrahydrate in 250 ml of 
water.

C y s t in e —Prepare a soln. of cystine hydrochloride containing 1 mg of cystine per ml 
and keep under toluene in the refrigerator.

All the above, if kept in the refrigerator, will last many months.
P r e p a r a t io n  o f  the B a s a l  M e d it t n i—Mix 50 ml of photolysed sodium-hydroxide-treated 

peptone soln., 50 ml of cystine hydrochloride soln., 5 ml.of yeast supplement, 5 g of glucose,
2-5 ml of soln. A and 2-5 ml of soln: B and adjust the p H  to 6-8 with sodium hydroxide,* 
and dilute the mixture to 250 ml. This provides sufficient basal medium for 50 tubes (say, 
three assays) and is made up from stock solns. each time.

S t a n d a r d  R ib o f la v in  S o lu t io n—For a stock solution, accurately weigh pure riboflavin 
(Roche Products) and dissolve it in warm acetic acid (0-02 N ) .  A  convenient concn. is 10pg 
per ml. Keep this soln. in the refrigerator under toluene in a dark bottle, avoiding needless 
exposure to light, and renew it once every fortnight. For use from day to day, prepare a 
more dil. soln. containing O-l/xg of riboflavin per ml from the stock soln.

S to c k  C u lt u r e s—Carry stab cultures of L a c t o b a c illu s  h e lv e t ic u s on a solid medium of yeast 
water, glucose and agar; this contains all the essential growth factors for this organism and is 
certainly rich in riboflavin.

P r e p a r a t io n  o f  Y e a s t -G lu c o s e -A g a r: Glucose, 0-5%; agar, 1-5% in yeast water.
Y e a s t  W a te r—Steam fresh starch-free baker’s yeast for 2 hr. with 10 times its weight of 

water, and then autoclave it for 45 min. at 15 lb. per sq. inch. Allow the cells to settle or, 
better still, centrifuge them off. Add the glucose and the agar to the yeast water. Autoclave 
for 15 min. at 15 lb. per sq. inch to dissolve the agar, and adjust the p H  to 6-8 . Transfer 
to tubes, plug and autoclave for 15 min. at 15 lb. per sq. in.

T y p i c a l  R e s u l t — As an illustration, the result obtained on a custard-type product made 
with National flour is given. Five g of this product were autoclaved for 15 min. at 15 lb. 
pressure with 50 ml of 0-1 N  hydrochloric acid; 2 ml of 2-5 M  sodium acetate were then added, 
and the p H  was adjusted to 4-5 with 0-5 N  sodium hydroxide. The solution was made up to 
1̂ 0 ml and filtered, 50 ml of the filtrate were pipetted into a 100-ml flask, the p H  was adjusted 
tb 6-S, and the volume made up to 100 ml (external indicators bromophenol blue for the 4-5 
stage and bromothymol blue for the 6-8 stage were used). Table I gives the results obtained,
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T a b l e  I— S t a n d a r d  C u r v e .  P a r t  I
R ib o fla v in  ¿ig/tube 0-00 0-05 • 01 0 0-15
M /1 4  N a O H , m l 1-0 1-1 3-7 3-6 6 1 6-1 8-9 9-0
Average 1-05 3-65 6-1 8-95

• F o o d  E x t r a c t .  P a r t  II
E x tra c t M /1 4  N a O H Average ^g/tube US/S

m l m l

2 3-3 3-4 3-35 0-044 0-88
3 4-4 4-3 4-35 0-064 0-85
4 5-3 5-0 5-15 0-081 0-81

the standard curve Fig. 1 being constructed from the data at the head of the table. It is 
important to remember the iiecessity of ensuring that the incubator is uniform in temperature 
throughout; this point has been emphasised by Price and Graves.8

We wish to emphasise certain points, (a) It is necessary to employ normal bacteriological 
technique, (b) The correct method of extracting the vitamin from the food is essential.

* I t  is im po rtan t to  re-check the p H  a fte r an  hou r o r so to  ensure th a t i t  is  correct a t  6-8, espec ia lly  when 
a fresh ly  prepared  peptone soln. is used. *
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(c) Destruction of the riboflavin due to the action of light must be avoided. Our expts. 
suggest that there is likely to be more destruction of riboflavin when the extract is light 
i  coloured. As stated, we believe
° that it is particularly important

to protect the extracts from light 
when they are hot after leaving 
the autoclave, and later when the 
>̂H is adjusted to 6-8 . Working 

with pure riboflavin and taking no 
precaution against light, we only 
obtained a recovery of 50%, but 
when we were working in a dark 
room with a red lamp of low 
wattage the recovery was 92%;
(d) The specificity of this test is 
confirmed by making the assays

0 00 0 05 ' 010 OI5~ 0.20«/tube a t  d if fe i 'e n t  1CVelS: w h e iJ th e
Fig. l. Riboflavin assays agree at the different levels,

the results can be regarded as 
reliable. The levels should be such as to cover the range, i .e . , 0-05-0-20/zg/tube.

Table II gives results we have obtained on a series of foods, using the technique described.
T a bl e II—R iboflavin Contents of V arious F oods

Com m ercia l (crude) starch (vvheaten)
B ake r ’s yeast (70% H ,0 )
D r ie d  yeast (p roprie tary  articles)
Soya
N a tio n a l flou r . .  . .
M e a t ex tra ct
Vegetab le  paste fo r soup-m aking 

The recent paper of Macrae, Barton-Wright and Copping9 shows that there is good agree­
ment between biological and microbiological assays of riboflavin in food.

M icrobiological A ssay of N icotinic A cid 
The bacterium L a c t o b a c il lu s  a r a b in o s u s  is used for assaying nicotinic acid. The principal 

papers giving information on the assay in foods, etc., are those of Snell and Wright,10 who 
outlined the general method, Krehl, Strong and Elvehjem,11 and Barton-Wright,12 who made 
certain amendments in procedure. Since we follow the method of Barton-Wright sub­
stantially as described, we have not felt it necessary to give details of the method and content 
ourselves with a few general observations.

There is one main difference in dealing with the assaying of nicotinic acid, namely, that 
the basal medium has to be a synthetic one which necessarily has to contain a large number 
of constituents that are essential to permit growth of the organism. It is not possible to use 
a reasonably simple medium, such as is used for riboflavin, since it is impossible to free such 
a medium from nicotinic acid. Hence the basal medium for assaying nicotinic acid involves 
the use of traces of various vitamins and comparatively rare amino acids.

The L a c t o b a c il lu s  a r a b in o s u s is kept as stab cultures in tffe same yeast-glucose-agar 
medium as is used for riboflavin and, in preparing the inoculum, the procedure and medium 
are also exactly the same as for riboflavin.

The basal medium is practically that described by Barton-Wright,12 and is made up 
accordingly; 5 ml of the solution of the mixed constituents are taken and diluted, where 
necessary, as in the riboflavin assay, with distilled water to 1 0  ml so that the final medium
has the following composition. 

A c id  hydro lysed  casein
%0-5 X y lo se  « ..

%
0-1

¿/-T ryp tophan 0-02 Sod ium  acetate (anhydrous) . 2-0
/-Cystine 0-02 Sod ium  ch lo ride 0-5
G lucose (anhydrous) . 2-0 A m m on ium  su lphate  . .  - 0-3
C a lc ium  ¿-panto thenate

p.p.m .
0 1 B io t in

p.p.m .
0-0004

A neu rine 0-1 Aden ine  . .  . .  . . . 10-0
P y r id o x in e 0-1 Guan ine 10-0
R ib o fla v in  . 0-2 U ra c il 10-0
^ -Am inobenzo ic ac id  . . 0-1

Mg/g
0-4

20
40-66

2-5
11

17-0
8-5
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Inorganic salts: 
K H jP O ,  
K jH P O ,  
M g S 0 4, 7 H aO 
F e C l3 .. 
M n S 0 4, 4 H aO

%
0-06
0-05
00 2
0-00006 (0-6 p.p.m.) 
0-0001 (1-0 p.p.m.)

Some workers prefer 1-0% of casein, and there is now available a solid vitamin-free casein 
'hydrolysate which gives good results at 0 -6%.

The various stock solutions are kept under a thin layer of toluene and are stored in 
a refrigerator.

It is necessary to stress some of the points already mentioned by Barton-Wright.12 
Purification of the casein hydrolysate is essential and this we do by the method described 
by Barton-Wright, although we use barium hydroxide to neutralise the sulphuric acid and 
also do not make a preliminary treatment with alkali and acid. The biotin used must be 
free from nicotinic acid and, if the only pure supply is the methyl ester, this must be hydrolysed 
before use.

We have not experienced any difficulties in extracting the nicotinic acid from foods. 
In general, about 1-5 g of the food is suspended in 50 ml of N  hydrochloric acid and auto- 
claved for 20 min. at 15 lb. pressure.

One point worthy of attention is that, in the final sterilisation of the basal medium and 
the food extract before inoculation,- we use 10 lb. pressure for 10-15 min. and not 15 lb. 
pressure. The lower pressure is sufficient, and higher pressures tend to darken the liquid and 
thus render difficult the subsequent titration after incubation.

T y p i c a l  R e s u l t —As an illustration the result obtained on a proprietary meat extract 
is given in Table III and in Fig. 2. In this test 1 g of the product was autoclaved with 50 ml

F ig . 2. N ic o t in ic  A c id

of N  hydrochloride acid for 20 min. at 15 lb. pressure, the p H  was adjusted to 6 -8 with sodium 
hydroxide, and the soln. was made up to 500 ml. Then 10 ml were diluted to 100 ml.

T a b l e  III—S t a n d a r d  C u r v e .  P a r t  I
N ico t in ic  acid, ¿ ig /tubc .. 0-00 * 0-05 0-10 0-15 0-20 0-25
N / U  N a O H ,  m l .. 1-5 1-4 3-5 3-2 5-0 4-7' 6-2 6-1 8-0 7-7 9-4 9-5

Average 1-45 3-35 4-85 6-15 7-85 9-45
F o o d  E x t r a c t .  P a r t  II 1

E x tra c t N /14 N a O H  Average /xg/tube V- g /g
m l m lA
1-0 4-9 4-8 4-85 0-100 500
1-5 6-3 6-5 6-4 0-154 513
2-0 . 7-7 7-7 7-7 0-196 490

Table IV gives some results we have obtained by the use of this method, which has 
always worked very well and given excellent duplicates. In fact, we have had, if anything, 
less difficulty with nicotinic acid than with riboflavin assays.



T a b l e  I V — N i c o t i n i c A c i d  C o n t e n t s  o f  V a r i o u s  F o o d s
Mg/g ng /g

N a t io n a l flou r (85% extractibn) . .  17-8 W h o le  w heat ..  . .  . .  69-0
A n o th e r N a tio n a l flou r (85% extraction) 16-3 D r ied  yeast ..  . .  . .  350-0
W h ite  flou r (ash 0-45%) .. . .  7-6 B a k e r ’s yeast (wet basis) ..  115
Lo w e r grade w h ite  flou r (ash 0-58%) 12-6 M e a t ex tra ct ..  . .  . .  500

We have tested out this method from the point of view of recovery and find this is satis­
factory, varying from 95% to 105%.

M i c r o b i o l o g i c a l  A s s a y  o f  O t h e r  V i t a m i n s  a n d  A m i n o  A c i d s
Before we leave this subject, reference should be made to the possibilities of assaying 

other vitamins and amino acids by this procedure. With respect to amino acids, there are 
many papers, e .g ., by Shankman, Dunn and Rubin13; Shankman14; Shankman, Dunn and 
Rubin15; Hegsted16; and Hutchings and Peterson.17

The synthetic basal medium used to assay nicotinic acid would seem to be particularly 
useful as a general basal medium; if any of the ingredients are essential for growth (as 
opposed to being just helpful in increasing growth a little), which is believed to be the case 
with biotin, pantothenic acid and maybe some of the amino acids, it ought to be possible, by 
suitable re-arrangement of the basal medium, to assay these components. We understand 
that this has been done with biotin and we, ourselves, have had some success with pantothenic 
acid. The standard curve (0-0-OT/xg/tube) is actually a curve and not a straight line, but 
the following results were obtained on a laboratory milled white flour. The pantothenic 
acid was extracted from 1 g of the flour, which was suspended in 10 0  ml of distilled water,. 
the p H  adjusted to 6-8 , and the soln. autoclaved for 20 min. at 15 lb. pressure. Then 2 ml 
of 2-5 M  sodium acetate soln. were added, the p H  was adjusted to 4-8, and the volume was 
made up to 200 ml. This soln. was centrifuged and filtered, and a 50-ml aliquot of the filtrate 
was adjusted to 6-8 and made up to 100 ml. 1, 2 and 3 ml of this solution gave results of 
6-8 , 7-0 and 6-9/xg/g when determined on the standard curve, made with pure calcium ¿-panto­
thenate, ranging from 0 -0 to 0 -1 0  pg.

It is true that a more convenient method for assaying pantothenic acid may be that 
described by Strong, Feeney and Earle,18 in which L a c t o b a c il lu s  h e lv e t ic u s and a fairly simple 
medium are used, but our experience is mentioned as an illustration of a general' principle.

We wish to record our thanks to Dr. A. J. Amos for his interest and help in this work 
and especially for his assistance in preparing this paper.
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A  D e ta ile d  A n a ly s is  o f th e  B a c k  F a t  o f th e  P ig ,  w it h  
S p e c ia l R e fe r e n c e  to  th e  C 20.22 U n s a tu ra te d  A c id s

By  P. B. D. d e  l a  MARE, M.Sc., a n d  F. B. SHORLAND, M.Sc., Ph.D., F.N.Z.I.C.
B r o w n  and Deck,1 from the yield of ether-insol. bromides derived from the methyl esters 
of the acids obtained by hydrolysis of commercial lard, reported up to 0-4% of highly un­
saturated acids. These appeared from the m.p. of the bromides (228° C.) to be arachidonic 
acid. The fat from pigs fed on menhaden oil was shown2 to contain the still more un­
saturated acids of fish oil, with polybromide methyl esters darkening at 200° C. but not 
melting at 250° C. Banks and Hilditch3 isolated from the acids of fat of pigs fed on a mixed 
diet (including wheat middlings, barley meal and fish meal) ether-insol. bromides not melting 
at 230° C. These workers, and subsequently Dean and Hilditch,4 and Hilditch, Lea and 
Pedelty,8 found by ester-fractionation of pig depot fat 1-3 mols. % of C20.22 acids. Hilditch 
and Pedelty6 used an empirical method for the approximate determination of these acids 
in pig depot fat. From their results it may be calculated that the yield of ether-insol. 
polybromides was not a constant percentage of, and that the amounts of C20.22 acids (calcu­
lated as arachidonic acid from the polybromide number7,8) were considerably less than, 
the total amount of C20.22 acids calculated from the ester-fractionation data. There is no 
doubt that, for pigs fed on diets similar to those of the pigs used by Hilditch and Pedelty, 
their method is valid within the limits claimed for the ester-fractionation procedure. Never­
theless the above discrepancies suggested that the C20.22 acids of pig fat were worthy of more 
detailed study.

E x p e r i m e n t a l—In the course of investigations9 in this laboratory of the effect of diet 
on the carcase quality of the pig, a larger sample (415 g) of pig back fat was'analysed by the 
ester-fractionation procedure. The bulked inner and outer back fat was supplied by 
Mr. C. E. Ballinger, Research Officer of the Ruakura Animal Research Station, New Zealand 
Government Department of Agriculture, and came from a Berkshire sow fed on buttermilk 
only and killed at 2 0 0  lb. live weight.

The methyl esters (407 g) were crystallised three times from acetone (15 ml per g) at 
—35°;C., and the "solid” and "liquid” fractions were separately distilled in a column of 
the type described by Longenecker10. Details of the main fractionation are given in Table I. 
The methyl esters of fractions L i and L 2 were combined and re-fractionated, with the results 
given in Table II. The acids from fractions L14, L 16 and LB after removal of unsaponifiable 
matter were re-methylated and re-fractionated. The results of this fractionation are given 
in Table III. Table IV records the composition of the fatty acids from the fat, calculated 
from the ester-fractionation data in the usual manner.11

T a b l e  I — F r a c t i o n a l  D i s t i l l a t i o n s  o f  M e t h y l  E s t e r s  o f  P i g  B a c k  F a t *

So lid  esters j L iq u id  esters§ 
 *________

Fra c t io n W t. b.p. (°C.) Sap.
Iod. va l. 

(W ijs
No. g (ca. 0-1 mm) equiv. 1 hr.)

Si 7-73 120 267-8 1-0
s 2 59-87 120 272-3 1-4
s 3 66-45 120-140 282-3 5-0
Si 9-21 140 298-7 5-8
s„ 2-24 residue 314-7 21-7

T o ta l 145-50

306-7}

Iod. val.

* Inner and  outer b ack  fa t I. V . 54-3 
t  S o lid  esters I.V . 3-6
§ L iq u id  esters I.V . 84-6
} Este rs  freed from  unsap. m atter

** M ean  o f re -fractiona tion  d a ta  (Tab le I II)

F ra c t io n W t. b.p. (°C.) Sap. (W ijs
No. g (ca. 0-1 mm) equiv. 1 hr.)

L i
L j

25-77
19-49

80-100 \  
10 0 -1 1 4 /

266-6 59-2

l 3 3-34 114 276-3 69-4
U 12-51 114 282-8 77-4
U 5-61 114-116 284-9 78-4
L . 11-45 116-120 290-6 84-5
L , 17-57 120-124 293-4 87-1
Ls 20-49 124 294-0 88-3
l „ 22-93 124 295-3 89-5
L « 20-38 124 294-9 88-9
1̂1 34-52 124 294-2 89-6

L j2 21-46 124 295-2 91-0
L 13 20-56 124 293-7 89-2
I ' l l 5-55 124—135 300-0 99-5
1*15 2-59 135-140 314-2 110-3
L» 3-50 residue 375-4

315-5**
123-1

T o ta l 246-72
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T a b l e  II—R e - f r a c t i o n a t i o n  o f  F r a c t i o n s  1̂  a n d  L2
F ra c t io n W t. b.p. (°C.) Sap. Iod. val.

No. g (ca. 0-1 mm) equiv. (W ijs  1 hr.;

ï-m 1-00 55-74 209-8 15-3
t -122 2-00 74 235-2 10-4
Rl23 1-87 74-86 240-2 7-6
t-124 2-58 86 241-4 6-1
t-125 2-05 86-95 244-2 10-3
Rl2B 1-92 95-100 255-2 42-3
Vl2J 2-34 100 265-8 70-9
Cl2S 2-53 100 268-1 7S-4
t-129 2-54 100 268-8 73-9
Rl210 3-69 100 266-8 61-5
Rl211 4-40 100 272-4 54-1
L 12* 16-53 residue 297-1 84-0

294-4*

T o ta l 43-45

♦Esters freed from  unsapon ifiab le  m atter.

T a b l e  III— F r a c t i o n a l  D i s t i l l a t i o n  o f  t h e  C o m b in e d  M e t h y l  E s t e r s  

f r o m  F r a c t i o n s  L14, L16, a n d  Lr *
b.p. (°C.) Sap.

(ca. 0-1 mm)
F ra c t io n

No.

R .
R*
R 3
R 4
R ,

W t.
g

3-47
1-31
1-32
0-62
0-99

113
113
113-120
120-140
residue

equiv.

303-0
306-4
320-5
317-4
334-7
328-2*

Iod. val. 
(W ijs  1 hr.) 

97-5 
102-9 
110-9 
133-0 
137-4

T o ta l 7-71

Satu rated
as

* E ste rs  freed from  unsapon ifiab le  m atter.

T a b l e  I V — C o m p o s i t i o n  o f  P i g  B a c k  F a t

F a t ty
“ So lid s ”  
W t. %

“ L iq u id s ”  
W t. % To ta ls T o ta ls To ta ls

M ean
unsatu ra­

acids (37-30%) (62-70%) W t. % W t. %* mois. %* tion  t*

C-10 __ 0-03 0-03 trace 0-05
c ia — 0-27 0-27 0-3 0-4
c „ 0-14 2-14 2-28 2-3 2-7
C™ 24-88 2-75 27-63 27-7 29-3
Cl.- 10-63 — 10-63 10-6 10-2

ted
C « 0-03 0-03 trace trace  as 2-0
C » — 0-15 0-15 0-2 0-2 2-0
Ç ,. 0-02 5-15 5-17 5-2 5-5 2-0
C m 1-41 50-82 52-23 52-3 50-4 2-1
Q o 0-20 1-22 1-42 1-4 1-3 3-0(approx.)

N .S . 0-02 0-14 0-16 — — —

* M ean  defic iency  o f H  atom s per g m ol. f  E x c lu d in g  unsap. m atter.

D i s c u s s i o n — The analysis is, on the whole, similar to those recorded by Hilditch, Lea 
and Pedelty5 for the back fat of pigs fed on diets low in fat. There is indicated the presence 
of small amounts (>0 -1 mol. %) of an unsaturated acid of molecular weight lower than that 
of tetradecenoic acid. There seems no doubt of the presence of a small amount (ca. 0-4 mol.%) 
of lauric acid, as found by other workers,® together with traces (>0 -1 %) of an acid of still 
lower mol. weight. These minor component acids may originate from the low mol. weight 
acids of dietary milk fat.

Table III is difficult to interpret, but indicates clearly that only a fraction of the C20.22 
acids is highly unsaturated. Crystallisation of the acids from fraction R3 from acetone at 
—35° C. yielded two fractions, as shown in Table V.
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T able V — Crystallisation of t h e A cids of F raction R s f r o m A cetone
F ra c t io n  W t. Sap. equ iv. Iod. va l. ■ m.p. (°C.)

N o . g  (esters) (acids) acids

R 3 inso lub le  0-304 325-9 84-4 18
R 3 so lub le 0-605 315-4 137-8 —

Oxidation with alkaline permanganate of 0-28 g of the insol. fraction gave 0-08 g of light- 
petroleum insol. material, m.p. 122° C., which on recrystallisation from ethyl acetate gave 
0-05 g of m.p. 128° C. Analysis of this material by Mr. R. N. Seelye of this laboratory gave the 
following results: C, 63-9; H, 10-2% (theory for tetrahydroxy-arachidic acid C, 63-8; H, 
10 -6% ).

It seems probable, therefore, that this fraction contained a considerable proportion of a 
diethenoid C20 acid. Acids of this type have not previously been reported in animal depot 
fats. The low iodine value of the fraction (84-4) suggests that it was by no means pure, and 
this is also true of the soluble fraction from R3, which from its sap. equiv. (315-4) was probably 
contaminated with C18 unsaturated acids. Oxidation of the latter fraction with alkaline 
permanganate gave (from 0-21 g) 0-04 g of petrol-insol. material which after two crystallisa­
tions from ethyl acetate had m.p. 118-120° C. Bromination in ether at 0° C. of a second 
portion (0-34 g) of the soluble fraction gave only oily bromides.

Bromination of fraction R4 in ether at 0° C. yielded (from 0-336 g) 0-033 g of ether-insol. 
bromides darkening at 150° C. but not melting at 270° C. Similar bromination of fraction RK 
yielded much dark oil and 0-021 g of black precipitate from 0-623 g of acid.

The above results are interpreted as indicating the presence in this fat of a trace of 
highly unsaturated C20.22 acids. These are absent from fractions R1( R2 and R3. From the 
weight of isolated ether-insol. polybromides, it being assumed that the polybromide number 
of arachidonic acid is 85,7 the original total acids contained 0-04 mol. % of C20.22 highly un­
saturated acids calculated as arachidonic acid. This probably represents the minimum 
amount present, while the maximum figure, obtained by assuming that fraction RK consisted 
entirely of these acids (polymerised and therefore not yielding polybromides quantitatively) 
is 0-4 ml. %. Details of the nature of these acids are obscure, but their low volatility, the 
relatively high sap. equiv. of RK freed from unsap. matter, and the properties of the derived 
ether-insol. polybromides suggest that they may be largely of the C22 series.

The subject is under further examination and these tentative conclusions are presented 
because of-the report12 of the possible presence of an eicosenoic acid in human depot fat. 
It is interesting that in this fat also the isolated C20 fraction appeared to be a complex mixture 
of acids. The discrepancies found by us and by other workers between the amount of 
arachidonic acid calculated from the weight of isolated polybromides and the amount of 
C20 acids calculated from the ester-fractionation data supports the contention that in pig 
back fat the C20 acids are not entirely "highly unsaturated.” A similar discrepancy exists 
with sheep body fats, the amount of C20.22 acids reported by the above methods being 0-l% 13 
and 0-5-T0 mol. % 14 respectively. It seems possible, therefore, that diethenoid C20 acids are 
more widely distributed in animal fats than has previously been suspected.
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T h e  D e te r m in a t io n  o f T in  in  S te e ls
B y  A. ROBERTSHAW a n d  G. C. BROMFIELD, A ssoc.Me t. (Sh e f f.)

R e c e n t evidence has shown that during the last few years there has been a tendency for 
steels to become contaminated with tin in amounts up to 0-5%. This is probably due to the 
use, during war time, of questionable supplies of scrap materials. Since tin has a marked 
effect on the mechanical properties of certain classes of steels1 and recent experience in this 
Department has shown that the presence of tin may cause embrittlement in certain types of 
spring steel, its accurate determination is of some importance.

The gravimetric determination, in which the tin is finally weighed as oxide after precipi­
tation as sulphide and isolation from other elements similarly precipitated, involves a fair 
amount of time and, in certain alloys, considerable skill.2 In absence of chromium, an 
alternative procedure involving pptn. as phosphate has recently been proposed.3 To avoid 
long and tedious separations we decided to investigate the accuracy of a volumetric method, 
particularly with regard to the interfering elements likely to be encountered. These are 
stated to be arsenic, chromium, molybdenum, vanadium, copper and tungsten.4

Most of the methods proposed for the iodimetric titration of tin in steel depend on a 
preliminary separation with hydrogen sulphide in acid solution,5 isolation of the sulphide, 
reduction with powdered antimony, iron wire, aluminium wire, lead or nickel shot, and the 
titration of the stannous chloride with iodine in an inert atmosphere. Some workers rely 
merely on the effect of solution of the steel in hydrochloric acid to reduce the tin to stannous 
chloride. It is considered that attack by means of hydrochloric acid may, particularly with 
highly alloyed steel, be insufficient to ensure complete solution of the tin. In the method 
described, therefore, complete solution is effected by dil. sulphuric acid and solid potassium 
permanganate. The solution is reduced by nickel in 1 : 4 hydrochloric acid containing sodium 
chloride, as follows.

M e t h o d—To 2 g of the sample contained in a round, flat-bottomed 500-ml flask, add 
70 ml of sulphuric acid (15%) and dissolve as far as possible with the aid of gentle heat. 
Cool somewhat, add 2 g of solid potassium permanganate, and simmer gently for 10 min. 
Reduce the soln. with ca . 25 ml of a saturated soln. of sulphurous acid and simmer for 5 min. 
to remove excess. Remove from the source of heat and add 10 g of sodium chloride, 50 ml 
of conc. hydrochloric acid and 2 0 0  ml of water.

Place the nickel coil assembly in the neck of the flask, with the coil just clear of the bottom 
and proj ecting slightly above the surface of the liquid and with the long delivery tube stoppered. 
Heat rapidly to boiling, simmer gently until all the iron appears reduced, and continue for 
another 45 min. to complete the reduction of the tin, making approx. 1 hr. in all. Remove 
the flask from the source of heat and without delay pass a steady stream of oxygen-free 
carbon dioxide through the previously stoppered tube. Immerse the flask in cold water, 
taking care that no back-flow of air takes place. Continue the passage of carbon dioxide 
until the soln. is quite cold. Remove the nickel coil assembly and rinse quickly with freshly 
boiled water. Add 10 ml of potassium iodide soln. and a little starch soln. and, without undue 
delay, titrate to the first permanent blue with the standard iodate soln.

The strength of the iodate solution may be periodically checked by carrying a tin-free 
carbon steel through the entire procedure, the standard tin solution being added immediately 
prior to the reduction with nickel. Standard sodium thiosulphate soln. provides a more 
rapid means of checking; the agreement between the two methods is very close. Cooling of 
the solution while passing carbon dioxide presents little difficulty. An apparatus for making 
6 determinations at a time can readily be set up.

A p p a r a t u s—The nickel coil assembly consists of a nickel sheet, S in. x 2 in., wound into 
the form of an open coil which is supported at the end of a bent glass rod. A delivery tube 
for the carbon dioxide and a short exit tube are also fitted (see Fig. 1 ). Into the delivery tube, 
which is provided with some form of stopper, is passed a length of nickel wire. Before it is 
mounted the nickel coil is well etched by boiling in 1 : 1 hydrochloric acid saturated with 
sodium chloride. The nickel spiral must be cleaned with 1 : 1  nitric acid on each occasion 
before use, all traces of acid being removed in running water. By using nickel sheet of 
0-025 in. in thickness, each coil will last for at least 10 determinations.



S o lu t io n s—Dil. sulphuric acid : 15% by vol. Potassium iodide : 15% w/v with freshly 
boiled water. Starch solution : 1 g of soluble starch in 100 ml of water, freshly prepared. 
Potassium iodate: 1-19 g of potassium iodate dissolved in water and made up to one litre. 
(1 ml = 0-10% of tin on a 2-g sample.) Standard tin solution: To 2 g of spectrographically 
pure tin, add 15 ml of H2S04 (sp.gr. 1-84) and heat until the salts are white. Cool, dissolve by 
gently warming with 1 : 4 hydrochloric acid, cool and make up to 1 litre with 1 : 4 HC1. 
(1 ml = 0 -0 0 2 g of tin = 0 -1 0 % on 2  g.)
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N i c k e l  C o i l  a s s e m b l y  i n  u s e

Fig. 1

E x p e ri m en t al—To determine whether the tin had completely dissolved, 6 samples of 
varied composition containing from 0-20 to 0-70% of tin were carried through the procedure 
as described, to the final cooling stage. Then, however, instead of being titrated» the solns. 
were filtered through paper-pulp filters, and the paper was washed free from chlorides with 
hot water. Although no residue was apparent, the pulp filters were ignited, combined and 
fused with sodium hydroxide and a little sodium peroxide. The melt was extracted in 
hydrochloric acid, the strength was adjusted to 1 : 4, and the soln. was reduced with nickel 
as described, cooled and titrated. The tin thus recovered from the six 2-g samples was less 
than 0-0001 g. Absence of tin from any insoluble substances was confirmed by spectrographic 
examination of a further 6 residues similarly prepared.

To examine the effect of possible interfering elements, 2-g samples of tin-free carbon steels 
were dissolved in the manner described to the stage where excess of sulphurous acid had been 
removed* To these solns. were added metals in the form of their salts (other than nitrates)
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together with the standard soln. of tin. The solutions were then reduced as detailed, and 
the results obtained are given in the following table.

T a b l e  I 
T in T in

+ 1% Cu
+ 0-5% Sb
+ 0-5% As

+ f i- o % Cu
- H 0-5% Sb
+ fo-5% As

+ 1-0% M o
+ 2-5% C r
+ 1-5% V

fl- 0 % M o
2-5% Cr

11-5% V

+ 5-0% Co
+ 0-5% W

f l '0 % Cu
0-5% Sb
0-5% As

+  - 1-0% M o
2-5% C r
1-5% V

,5-0% Co

added
°fJO

0-25

0-25

0-25

0-25

0-25

0-25

recovered
0/

j
added

°/
recovered

V/o
0-25

Jo
0-50

/o
0-50

0-25 0-51
0-245 0-495
0-245 <■ 0-50

0-245 0-50 0-515

0-25 0-50 0-505
»> 0-51

0-265 0-55

0-26 0-50 0-5.5

0-25 0-50 0-50

0-265 0-50 0-55

Repetition of these expts. gave substantially the same figures. As was expected, tungsten 
in very small amounts rendered the method unworkable, owing to the formation of the 
intensely blue lower oxide during reduction. From the results shown, the only other inter­
fering element would appear to be vanadium, other results being considered within experi­
mental error. The interference due to tungsten was prevented by a separation procedure, 
and that of vanadium was further examined.

In te rfe r e n c e  o f  v a n a d iu m —To samples of tin-free steel were added different increments 
of vanadium up to a maximum of 3-0%. The titration in each test was under 0-10 ml, 
showing that vanadium alone is not reduced to a state directly oxidisable with iodine. In 
presence of tin, however, a returning end-point was observed during the titration, leading to 
an assumption that either— (a) the tin catalyses the oxidation of the vanadium salt by the 
iodine, or (6) oxidation of the vanadium by stannic chloride takes place.

When, however, the vanadium content of the steel is less than 1 -0% and the titration is 
rapid to the first blue “flash,” the error in tin determinations of the amount stated is negligible. 
This is indicated in the following table.

T a b l e  II
T in

Carbon  steel
+  0-25% o f vanad ium  
+  0-50% „
4-0-75% „
+  1-00% „
+  2-00% „

added
%

0-50

recovered
%

0-50
0-495
0-505
0-50
0-505
0-565

M e t h o d  f o r  S t e e l s  c o n t a i n i n g  T u n g s t e n — Effect solution as described above. After 
boiling off the excess of sulphurous acid, add 50 ml of conc. hydrochloric acid. Mix the 
solution and add 20 ml of cinchonine solution (10% in 1 : 3 sulphuric acid). Heat to boiling 
and digest for 30 min. Filter through pulp into a flat-bottomed 500-ml flask, wash three 
times with (1 : 30) cinchonine soln., and discard the ppt. Add to the filtrate 10 g of sodium 
chloride, adjust to approx. 300 ml, and reduce the solution as already described.

It will be found that cinchonine momentarily gives a ppt. during titration. This,
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however, is not permanent and the accuracy is unaffected. A possible source of error of this 
method was investigated. The ppt. of tungstic oxide was found to carry down very small 
traces of tin; to recover this the tungstic oxide may be dissolved in ammonium hydroxide, 
any residue fused with sodium hydroxide and a little sodium peroxide added to the main 
filtrate. This was found unnecessary in routine work as was shown by the following results, 
in which no account was taken of the tin carried down by the tungstic oxide.

B.C.S. Sam ple W 2  (16% W ) T in  found  0 04%
+  0'50%  Sn added „  „  0'53%

Of 0-50% added, 0-49% was recovered, and this was confirmed by several experiments.
Conclusions1—This work indicated that tin in steel in amounts less than 0-5% could be 

rapidly determined by the procedure outlined, with an accuracy greater than most gravimetric 
methods. The only interfering elements likely to be encountered are tungsten and vanadium. 
A simple modification could be applied to deal with tungsten, whilst the error due to vanadium 
present in amounts less than 1 -0 % had no serious effect on the accuracy of the determination.

Since completing this work, the supply position of cinchonine has become so acute that 
an alternative procedure for the complete removal of tungsten involving the use of Rhoda- 
mine Be is being investigated. In the meantime, whenever the use of cinchonine is con­
sidered necessary, recovery is essential, A method for this recovery may be obtained from 
the Ministry of Supply.

We are indebted to the Director of Scientific Research, Admiralty, for permission to 
publish this work.
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N o t e s

T H E  F R U I T  C O N T E N T S  O F  J A M S

S in c e  the  p u b lic a t io n  o f the  paper b y  C. L .  H in to n  in  1934 on the  E x a m in a t io n  o f F ru it s  and  Jam s b y  
Lead  P re c ip ita t io n ,1 the  de te rm ina tion  o f lead  num bers o f jam s has fre q uen tly  been ca rried  ou t in  th is  
laboratory, and in  som e instances has p roved  o f g reat va lue  in  the  estim ation  o f a p a rt ic u la r  fru it  in  jam .

T h e  re la tiv e ly  h igh  aqueous lead  num bers pe r 1% o f to ta l ac id  o f the  so ft fru its, such as raspberry, 
s traw berry, b la ckcu rran t, etc., are due to  th e ir h igh  c it r ic  ac id  con ten t as com pared  w ith  o the r fru its , such 
as p lu m  and  app le, and  i t  w ou ld  appear th a t a m uch  m ore d ire c t m ethod  o f approach  is feasib le  A  s im p le 
determ ination  o f c it r ic  ac id  itse lf w ou ld  g ive p ra c t ica lly  a ll the  in fo rm ation  th a t lead  num bers g ive and  
w ou ld  possess the  fo llow ing  advantages:

(1) T h e  am ount o f jam  requ ired  cou ld  be reduced to  as l it t le  as 25 g o r less. (2) T h e  dete rm ina tion
o f to ta l f r u it  ac id  w ou ld  frequen tly  n o t be required. (3) T h e  long, com p lica ted  and  h ig h ly  em p irica l
m ethod  fo r de term in ing  lead num bers w ou ld  be rep laced b y  a  s tra igh tfo rw ard  c it r ic  ac id  determ ination .
(4) T h e  dete rm ina tion  o f su lpha te  in  the  jam , w h ich  affects the  lead  num bers, w ou ld  n o t be required.
(5) I f  th e  g roup ing  o f th e  fru its, as suggested below , be substan tia ted  b y  fu rth e r datą, the  p ro p o rtio n  o f a 
fru it  be long ing  to  group  1 o r g roup  2, in  the presence o f a f r u it  o f g roup  3, cou ld  be ca lcu la ted  d ire c t ly  
from  the c it r ic  a c id  content.

T h e  s im p lif ica tio n  in troduced  b y  d irec t c it r ic  ac id  determ ination , in  p lace  o f lead  num bers, m ay  be 
exem plified  as fo llow s. H in to n 's  fo rm u la  fo r ca lcu la tin g  the  fru it  con ten t o f a m ixed  jam  is

_  100a(l -  Lg)

1 A j (L j -  L J  ’
where F j  is  th e  per cent, o f th e  fru it  be ing  determ ined, a  is  the  per cent, o f to ta l a c id  in  the  jam , I is the  
aqueous lead num ber per 1% o f ac id  in  the jam , A j  is th e  per cent, o f to ta l ac id  in  the  fru it ,  and  L j  and  L 2 
are the  aqueous lead num bers per 1% o f a c id  o f th e  respective fru its. In  th is  fo rm ula, A t, L ,  and  L 2 are a ll 
va rian ts  fo r  w h ich  extrem e figures m ay  have to  be taken  in to  account, lead ing  to  w ide  d iscrepancies in  the  
"estim ate”  o f the fru it  content.

T h e  fo rm u la  fo r  ca lcu la tin g  tfie  fru it  con ten t o f a m ixed  jam  from  a  d irec t c it r ic  a c id  de te rm ina tion  
m ay be expressed in  a s im ila r m anner, viz.,

100a(c -  C.)

1 A ffC j — Cj)

where c is  th e  pe r cent, o f c it r ic  ac id  in  the  to ta l acid, a, o f th e  jam , and  Cj and  Cf are the  percentages o f 
c it r ic  ac id  in  the to ta l ac id  o f th e  respective fru its.
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F o r  the  m ix tu re  o f fru its  envisaged in  (6) above, i t  appears l ik e ly  th a t  Cj, th e  per cent, o f c it r ic  ac id  in  
the  group  3 fru it, m ay  be neglected, and  the  fo rm u la  m ay  then be s im p lified  to

_  lOOac

. '1 _ a a :
b u t ac is the  pe r cent, o f c it r ic  ac id  in  the  jam , and  A jC , is  the  per cent, o f c it r ic  ac id  in  the group  1 o r 
g roup  2 fru it ,  the estim ate o f w h ich  is dependent o n ly  on  the  va r ia t io n  in  the  c it r ic  ac id  con ten t o f the 
p a rt icu la r  fru it .

T h e  fo llow ing  figures fo r  c it r ic  ac id  and  free and  com b ined  acid, ca lcu la ted  as c it r ic  acid, on  sing le 
specim ens o f the com m on jam  fru its  have been ob ta ined  d u ring  th is  season.

C itr ic  ac id  was determ ined b y  the m ethod o f H a rtm a n n  and H ill ig ,  as described in  the  "Methods of 
Analysis of the A.O.A.C."2; i t  shou ld  be noted  th a t the  fo rm u la  em p loyed there in  g ives anhydrous c it r ic  acid. 

F ree  and  com bined  ac id  was determ ined on  the  aqueous ex tra c t b y  H in to n 's  methods.

C itr ic  ac id , A c id , expressed as c it r ic  ac id
(hydrated) (hydrated) C itr ic  ac id

D ire c t deter­ r K 1 in
m ina tion Free Com bined T o ta l to ta l ac id

S traw berry
%

1-08
%

1-01
%

0'45
%

1-46
%

69-5
R aspberry 1-84 2-11 0-31 2-42 76-0
B la ck cu rran t . . 3-16 3-71 0-80 4-51 70-1
R ed cu rran t 2-19 2-24 0-45 2-69 81-4
Loganbe rry  . . 111 2-21 0-45 2-66 41-7
Gooseberry 1-28 2-12 0'40 2-52 50-8
App le* < 0 0 2 1-72 — — __
App le* <0-02 1-20 0-25 1-45 <1-4
P lu m  (purple) f 0-02 2-40 0-41 2-81 0-7
P lu m  (golden) f < 0 0 3 1-95 0-57 2-52 <1-2
B la ckb e rry <0-03 1-96 0-52 2-48 <1-2
R h u b a rb 0-22 1-86 0-50 2-42 9-1

♦Peeled and cored fru it. f  S toned fru it.

T h e  fru its  exam ined m ay be d iv ided  in to  3 groups acco rd ing  to  the  percentage o f c it r ic  ac id  in  the  to ta l 
ac id: (1) the  so ft fru its: straw berry, raspberry, b la ck cu rran t and  redcurran t; (2) fru its  w ith  in te rm ed ia te  
c it r ic  ac id  con ten t: loganberry, gooseberry and rhuba rb ; (3)‘ fru its  w ith  l it t le  o r no c it r ic  ac id: p lum , apple 
and  b lackberry.

The re  was no in d ica tio n  o f an y  c it r ic  ac id  in  the  fru its  o f group 3, w ith  the  exception  o f the purp le  
p lum s, in  w h ich  a  trace was obta ined.

I  have no t the  fac ilit ie s  fo r com p ilin g  suffic ien t da ta  to  ob ta in  average and  extrem e c it r ic  ac id  contents 
o f the  jam  fru its, b u t such da ta  w ou ld , I believe, be o f great va lue  to  P u b lic  A n a ly s ts  and  others w ho  are 
faced w ith  these problem s.

R e f e r e n c e s

1. H in to n , C. L ., A n a l y s t , 1934, 59, 248.
2. "Methods of Analysis of the A.O.A.C.," 5th Ed ., p. 343.

P u b l i c  A n a l y s t s ’ L a b o r a t o r y  D  D  M o ir

16, S o u th w a r k  S t r e e t ,  L o n d o n ,  S .É.1 September, 1944

E S T I M A T I O N  O F  S M A L L  Q U A N T I T I E S  O F  D I P H E N Y L A M I N E  

T h e  co lou r change o f d ipheny lam ine  in  presence o f ox id is ing  agents is  used as a  test fo r  bo th  substances, 
and  the  fo rm er has found  some use in  vo lum e tric  w o rk  as an  in te rn a l in d ica to r in  t it ra t io n s  w ith  o x id is ing  
agents. T h e  am ine is f irs t ox id ised  to  d ipheny lbenz id ine  and  th is  is fo llow ed  b y  fu rth e r o x id a tion  to 
d ipheny lam ine  v io let, w h ich  has an in tense b lue co lou r in  so lu tions o f h igh  a c id ity  (above 4 N). T h e  
p rod u ction  o f th is  b lue  co lou r has been m ade the  basis o f a m ethod  o f es tim ating  sm all quan titie s  o f 
d ipheny lam ine . /

P r o c e d u r e — T he am ounts o f reagents used were ad justed  so th a t the  fin a l l ig h t abso rp tion  cou ld  be 
conven ien tly  carried  ou t in  a 4-cm cell.

A d d  to  a soln. o f the  am ine in  21 m l o f w a te r 0-2 m l o f a soln. o f potass ium  d ich rom ate  (0-1 g per 
250 m l). T h e n  add  strong su lphu ric  a c id  s low ly  from  a burette, w ith  constan t shak ing  and  thorough  coo ling  
a fte r  each add ition , u n t il the  fin a l vo l. is  30 m l. I f  o the r q u an tit ie s  are used, keep the ra t io  o f the ac id  
to  the  aq. soln. o f the  am ine as above. T ran s fe r the  co ld  soln. to  a  4-cm  ce ll and  measure the  lig h t absorp­
tio n  b y  m eans o f a Spekker Absorp tiom eter, using  a ye llow  f ilte r  and  setting  the  in strum en t aga inst a  soln. 
con ta in in g  o n ly  d is t ille d  w ater and  the reagents.

R e s u l t s — F or the  w o rk  fo r  w h ich  th is  m ethod  was developed, i t  was necessary to  determ ine d iph eny l­
am ine  in  sa lt water, and  a ca lib ra t ion  curve fo r  such a  series o f solns., over the  range 5-40^g per fin a l 30 m l 
o f soln., was constructed. T h e  sen s it iv ity  lim it  o f the  m ethod  is o f the  order o f 2-3pg per 30 m l o f soln.

A cknow ledgm en t is m ade to  the  Corrosion  Com m ittee  o f th e  Iro n  and  Steel In s t itu te  fo r perm ission 
to  pub lish  th is  note, and  to  D r. J . E .  H a rr is  fo r h e lp fu l d iscussions d u ring  the  work.

T h e  M a r i n e  St a t io n , K e p p e l  P i e r  H .  B a r n e s

M i l l p o r t , Sc o t l a n d
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T h e r e  is  nowhere described in  the  standard  te x t books on  m icro  ana lys is  a m icro-pyknom eter fo r  0-01 m l, 
o r  less, o f liq u id . T h a t  described be low  and shown in  F ig . 1 has been found  to  g ive sa tis facto ry  results. 
I t  is in  the  fo rm  o f a V  w ith  a 60° angle between the arms, each 12 cm. long. T h e  b u lb  arm  consists o f 
tw o  lengths o f c a p illa ry  glass ha ir, ca. 0-4 m m  ex terna l diara. and 5 cm  long, between w h ich  is the  bu lb , 
T75  m m  ex terna l d iam . and  2 cm  long. T h e  ca p illa ry  arm  is a b ou t 0-4 m m  ex te rna l d iam . and  12 cm  
long. In  m y apparatus the  in te rn a l d iam eter o f the  cap illa ry  h a ir  is abou t 0-1 m m  and th a t o f the  bu lb  
ab ou t 0-6 mm.

T h e  pyknom ete r m ay  be constructed  as fo llows. M e lt  glass tub ing  in  the  b low -p ipe  flam e and p u ll i t  
o u t  to  c a p illa ry  tu b in g  o f abou t 2 m m  ex terna l and  0-5 m m  in te rn a l d iam . Con tinue to  heat in  a  large 
coo l flam e and p u ll o ff to  the  c a p illa ry  hairs. T o  ob ta in  thé fin a l V-shape, ho ld  the  b u lb  so th a t the  ha irs 
m ake an angle o f G0° w ith  the  ve rtica l, and b r ing  à ve ry  sm all flam e s low ly  up under the ca p illa ry  h a ir  abou t 
5 cm  from  the b u lb  u n t il the  ha ir sudden ly  softens and fa lls; then  rem ove the  flam e in s tan tly . A rrange a 
stop v e rt ica lly  under the  p o in t  o f heating  to  p reven t the  h a ir  from  sw ing ing  too  far. C u t o ff the  ha irs 
to  the desired length.

A  M ICRO -PYKN O M ETER .

Pyknometer

F ig . 2. B

Shadow 
of capillary 

hair

Shadow of 
meniscus

Capillary 
hair of 

pyknometer

Meniscus

Direction 
of light

F ig . 4. D

T h e  reason fo r the  shape o f th e  apparatus is  as fo llows. I t  s its conven ien tly  in  the  hooks and rests 
on the pan  o f a K u h lm a n n  m icro-ba lance. I t  m ay  be filled  b y  d ipp in g  the  c a p illa ry  a rm  in to  liq u id  and  
a llow ing  the b u lb  a rm  to  hang  down. P rov id e d  th a t the  b u lb  is  low er th an  the  surface o f the liq u id  the 
pyknom ete r w il l  f i l l  p a rt ly  b y  c a p illa r ity  and  then  b y  s iphon ing. A  sa tis facto ry  pyknom ete r w il l  f i l l  w ith  
w ater in  abou t 3 m in. T h e  ca p illa ry  h a ir  w il l  d ip  in to  the  cap illa ry  vessels w here sm a ll q uan titie s  o f liq u id s  
are u sua lly  kept.

T o  f i l l  the  pyknom ete r w ith  v iscous liqu ids, m ake the  fo llow ing  assem bly (Figs. 2 and  3). F i t  a p iece 
o f glass tu b in g  w ith  a rubber stopper p ierced b y  a  sm all hole. Th roug h  th is  ho le  from  the sm all to  large 
end o f the  stopper push  a hypoderm ic  needle so th a t the  p o in t  ju s t projects. In to  the needle p lace  the 
bu lb  arm  o f the  pyknom ete r u p  to  the  bu lb . W ith d ra w  the  needle ca re fu lly  w ith  a  s tra igh t p u ll and  leave 
the pyknom ete r in  the  stopper. R ep la ce  the stopper in  the  tube  and  connect to  a  water-pum p. F o r  
c leaning, suck  chrom ic su lp hu ric  ac id  m ix tu re  in to  the  pyknom ete r and  leave overn ight. R ep la ce  the  ac id  
by  .water, a lcoho l and  ether in  turn , and  fin a lly  d ry  the  apparatus b y  suck ing  a ir  th rough  it. R em ove the  
pyknom eter from  the stopper before weigh ing. F o r  best resu lts hand le  a t  the  ba lance w ith  cham ois leather 
glove» o r  finger-stalls.
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C a l ib r a t io n  a n d  U s e — D eterm ine the  vo lum e o f l iq u id  in  the  pyknom ete r w ith  the  a id  o f the  pykno- 
m eter board  (Fig. 1). T h is  is  a board, abou t 15 cm  square, in to  w h ich  fou r s tou t p ins are d r iven  to  fo rm  
a 60° V., so th a t when dropped in to  th is  V  the  pyknom eter a lw ays comes to  rest in  the  same place. G radua­
tions can now  be m ade on graph paper g lued to  the board  under the  pyknom ete r arms. T h e  m eniscus 
o f an y  liq u id  in  the  pyknom ete r can be read aga inst these graduations. Suck  m ercu ry  in to  the  apparatus 
as fo r  c lean ing  liq u id . P u t  the pyknom ete r on  the board and  t i l t  the  w ho le so th a t  the  m ercu ry  stands a t 
the  zero g raduation  on one arm  w h ile  a  read ing  is taken  on the  o ther arm . I f  the m ercury  does no t m ove 
freely, tap  the board. R e - t ilt  the  board  to  repeat the  process a t th e  zero o f the  o ther arm . T h e n  w e igh  
the pyknom eter. R em ove  some m ercury  and  repeat the process several tim es to  ob ta in  su ffic ien t po in ts  
to  p lo t  c a lib ra t io n  curves fo r bo th  arms. T h is  is necessary, since, ow ing  to  the  m ethod o f construction , the 
cap illa ry  ha irs m ay be s lig h tly  trum pet-shaped and  no t cy linders. Once ca lib ra ted , the  apparatus can  be 
used repeatedly.

A n  a lte rna tive  m ethod o f ca lib ra tion , w h ich  I prefer, depends on the fa c t that, ow ing  to  surface tension 
effects, liq u id s  such as w a ter w il l  n o t flow  o u t o f the pyknom ete r even when t ilte d  to  g ive a head o f liqu id . 
C lean and  w e igh  the pyknom ete r filled  w ith  -water o r o the r vo la tile  liq u id , and p lace  i t  on the pyknom ete r 
board. C lam p  the board  in  a nearly  ve rtica l plane, so th a t  the end o f one cap illa ry  arm  is  be low  the liq u id  
leve l in  the  other. L iq u id  flows th rough  the pyknom ete r u n t il the  low er a rm  is  fu l l when s low  evapora tion  
begins. T a ke  readings on the  upper c a p illa ry  and  w e igh  a t su itab le  in terva ls.

F ro m  these figures p lo t a curve show ing  vo lum e o f upper cap illa ry  aga inst g raduation  reading. T ake  
an y  su itab le  a rb itra ry  vo lum e o f l iq u id  n  the  pyknom ete r and t i l t  about, ta k in g  s im u ltaneous read ings 
on bo th  cap illaries. F ro m  the figures obta ined  and  the  g raph  a lready  constructed  d raw  a g raph  show ing  
vo l. o f the  low er cap illa ry  aga inst the  graduations.

F o r  fillin g  w ith  a liq u id  whose dens ity  is to  be determ ined, the  s iphon m ethod is to  be preferred, where 
app licab le , s ince the suction  m ethod m ay evaporate a v o la t ile  com ponent from  a m ix tu re  o r leave bubb les 
in  the  liq u id  i f  gases are dissolved. S ince the  s iphon  m ethod o f f illin g  m ay  take  some tim e and  the p y k n o ­
m eter w il l  be le ft  unattended, the  firs t sign th a t i t  is fu l l w il l  be the  presence o f a  ve ry  sm a ll d rop  on  the 
end o f the  B  arm. Rem ove the  pyknom eter from  the f ill in g  liq u id  and ap p ly  a filte r-paper to  the  end o f 
one a rm  fo r a  second o r two, so th a t  on  the  board  the  liq u id  w i l l  be a t  least 1 cm  from  bo th  ends. C a re fu lly  
w ipe the pyknom ete r w ith  w et and  d ry  cham ois lea ther in  the no rm a l w ay  and transfe r to  the  balance w ith  
g loved fingers. W e igh  and  read the vo lum e. I f  ve ry  vo la tile  liq u id s  are be ing  determ ined, read ings 
m ay be taken  before and a fte r weigh ing, b u t I  have found  th a t w ith  m e thy l iod ide  no m easurable loss in  
w e igh t occurred  in  15 m in. i f  the  surface o f the  liq u id  was 1 cm  from  the ends. If, on  the  o ther hand, 
the liq u id  surface was a t the end o f one ha ir, rap id  evapora tion  occurred and, to  rep lace loss, l iq u id  flowed 
in  from  the other arm. W ith  colourless liq u id s  i t  is  som etim es ve ry  d iff ic u lt  to  see the liq u id  in  the  hairs. 
I f  a  strong  lig h t is reflected from  the side o f the  h a ir  as i t  lies on  the  board  (Fig. 4) so as to  cast a shadow, 
on  the  board, the  m eniscus is v e ry  c lea r ly  seen in  the  shadow  as a  b reak  from  a  so lid  b la ck  shadow  a t the  
to p  o f the  h a ir  to  a shadow  w ith  a lig h t centre where the liq u id  is.

R e s u l t s —-Assum ing the  p yknom ete r has a capac ity  o f abou t 10 cmm , th a t i t  can  be weighed to  w ith in  
10/ig and th a t the  pos ition  o f the  m eniscus can be read w ith in  1 mm, then b o th  the  w e igh ing  and vo lum e 
errors w ill be less th an  0-1%. In  p ractice  b o th  these errors can  be reduced to  a f ifth  o f the  above value, 
a lthough, i f  the in te rn a l d iam eter o f the  ca p illa ry  ha irs m uch  exceeds 0-1 mm, the  vo lum e error w il l  ra p id ly  
increase, and the  usual v e ry  s tr ic t p recautions are necessary in  w e igh ing  the  pyknom ete r to  2/j.g. A no th e r 
source o f error is  th e  dra inage erro r due to  the  fa c t th a t the  ra t io  o f surface to  vo lum e o f the  ca p illa ry  
ha irs is  re la tiv e ly  large. I f  the dens ity  o f a liq u id  is requ ired  a t a tem perature o ther th an  th a t o f the 
balance room , i t  is  o n ly  necessary to  read the vo lum e a t  the  new  tem perature. B y  th is  means coeffic ients 
o f expansion can  be measured.

T h e  fo llow ing  ty p ic a l results were o b ta ined  in  d ens ity  d e te rm ina tion  w ith  a m icro-pyknom eter, o f abou t 
0-012 m l capac ity , ca lib ra ted  a t 20° C. w ith  water, m ercury, m ethy l iod ide  and  e th y l iod ide.

D ens ity  assumed fo r ca lib ra t ion  
D en s ity  found

I w ish  to  acknow ledge the  assistance received from  M r. H . A . B . W ilson , and  to  th an k  the  D irec to rs  of 
Im per ia l Chem ica l Industries, in  whose Exp lo s iv e s  G roup  research laboratories th is  w o rk  was ca rried  out, 
fo r  perm ission to  pub lish .

R o w a n h u r s t , G r o v e  R o a d  A .  A . H o u g h t o n

B e a c o n s f ie ld ,  B u c k s .  . September, 1944

L a b e l l i n g  o f  F o o d  O r d e r

T h e  W ho lesa le  D ru g  T rad e  A ssoc ia tion  has ob ta ined  the fo llow ing  ru lings  from  the M in is t ry  o f F o o d  as to 
the  ap p lica tio n  o f the  L a b e llin g  o f F o o d  O rde r (S.R. &  O., 1944, No. 73S) to  certa in  articles.*

Cod-Hver Oil— W h eth e r labe lled  as such, w ith  o r w ith o u t a  sta tem ent o f the  dose or- a reference to  its  
v itam in  content, cod- live r o il is  not sub ject to  the  p rov is ions  o f the O rde r unless specific  c la im s are made 
on  the  labe l in d ica t in g  th a t the  p rod u ct is  a food.

M e th y l E th y l
W a te r M e rcu ry iod ide iod ide

0-99S23 13-546 2-2543 1-9333
0-9983 13-546 2-2549 1-9338
0-9974 13-548 2-2536 1-9330
0-9987 13-546 2-2533 1-9329
0-9985 — 2-2545 1-9328

* Phann.  / . ,  Septem ber 16, 1944, p. 118.
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Cod-liver Oil and Malt Extract, com p ly ing  w ith  the requ irem ents o f the  B.P.', is not sub ject to  the  p ro ­
v is ions o f the Order, p rov ided  th a t no in d ica tio n  is g iven  th a t the  p ro d u c t is a  food.

Halibut-liver Oil, w hether packed  in  bottles o r capsules, is not sub ject to  the p rov is ions o f the Order.
Food Colourings are within the  p rov is ions o f the  Order.
Tablets of Dried Yeast are not w ith in  the  prov is ions o f the  Order. I f  a  m anu factu rer w ishes to  found  a 

c la im  to  the  presence o f v itam in  B  on the  in c lu s ion  o f yeast o r ex tra c t o f yeast, q u an tita t iv e  d isclosure o f 
the  m in im um  v itam in  con ten t is necessary.

M i n i s t r y  o f  F o o d

S T A T U T O R Y  R U L E S  A N D  O R D E R S

1944 N o .  1086. T h e  F e e d in g  S tu f fs  (R e g u la t io n  o f  M a n u fa c tu r e )  O rd e r ,*  1944, d a te d  
S e p te m b e r  18, 1944. P r ice  4d.

T h is  O rde r consolidates the  Feed ing  S tu ffs (R egu la tion  o f M anu factu re) O rder, 1943, and  its  am ending 
Orders, and  incorporates the term s o f the  Genera l L icence , S .R . &  O., 1943, No. 441, g ran ted  under the 
Feed ing  Stuffs (R egu la tion  o f M anu factu re ) O rder, 1942. I t  a lso revises the fo rm u lae  o f na tion a l com ­
pounds and  na tiona l livestock  m ixtures.

A p a r t  from  rev is ing  fo rm ulae the m a in  change is to  a llow  a m anu factu rer to  ca lcu la te  h is perm itted  
p ro d u ction  o f com pounds, concentrates, o r liv es to ck  m ix tu res  in  tw o  periods o f s ix  m onths instead  o f fou r 
periods o f three m onths.

D e p a r t m e n t  , o f  S c i e n t i f i c  a n d  I n d u s t r i a l  R e s e a r c h

R A P I D  S U R V E Y S  O F  A T M O S P H E R I C  P O L L U T I O N

A t m o s p h e r ic  po llu t ion , w h ich  m ay  be regarded as th e  ch ie f cause o f th e  d ifference between the  a ir  in  tow ns 
and the fresh a ir  o f th e  countryside, may, in  general, be sa id  to  consist o f (i) re la tiv e ly  coarse so lid  m atter, 
such as ash o r grit, w h ich  is u sua lly  deposited fa ir ly  q u ic k ly  near to  its  p lace o f o r ig in ; (ii) fine so lid  m atter, 
such as smoke, w h ich  rem ains suspended in  the  a ir  fo r  a  re la tiv e ly  long  tim e; (iii) gases, such as su lphu r 
d iox ide, em itted  from  dom estic  o r in d u str ia l ch im neys, engines, etc.

I t  is  re la tive ly  s im p le to  record the quan titie s  o f each o f these form s o f p o llu t io n  and, from  the records 
over a period  o f tim e, to  determ ine w he ther the p o llu t io n  in  a tow n  is chang ing  in  its  q u a lity  o r quan tity . 
I t  is becom ing increas ing ly  im po rtan t, however, to  be ab le to  m ake m ore rap id  estim ates o f the  d is tr ib u t ion  
o f p o llu t io n  in  a p a rt icu la r  lo ca lity  a t a ny  g iven  tim e, since, a lthough  the n o rm a l type  o f record ing  apparatus 
is ve ry  sim ple, i t  canno t u sua lly  p rov id e  re liab le  in fo rm ation  quickly.f  W he re  such in fo rm a tion  is w anted  
a t short notice, e.g., as p a rt o f the  cons ideration  o f post-w ar in d u str ia l o r housing  plans, i t  m ay be obta ined  
w ith  su ffic ien t accu racy  fo r the im m ed ia te  purposes b y  the m ethods described below.

I. D e p o s it e d  So l id  M a t t e r — T he estim ation  o f the  ra te o f deposition  o f so lid  m a tte r ca lls  fo r  o n ly  
the  s im p lest o f apparatus; a num ber o f sha llow  dishes, ab ou t 9 c m  (3J in . )  in  d iam . These dishes (Pe tri 
dishes) are p rov id ed  w ith  lid s  w h ich  are on ly  rem oved d u ring  ac tua l exposure in  an  expt., o r w h ile  the  
co llected  so lid  m atte r is  be ing  rem oved from  the dishes before weighing.

T h e  procedure is as fo llows. A t  least 9, and  p re fe rab ly  more, sites fo r d ishes are chosen a t ¿-m ile  
in te rva ls  a ll over the area to  be investigated, care be ing  taken  to  select sites, p re fe rab ly  abou t 10 feet 
above ground, where in terference b y  the  p u b lic  o r b y  an im als can be prevented. W h en  there appears to  
be reasonable p rospect o f a t  least 4S hours o f dry, ca lm  w eather the dishes shou ld  be d is tr ibu ted  and  the ir 
lid s  rem oved. A fte r  48 hr., the  dishes shou ld  be co llected  (the lid s  being replaced). I f  the d ishes are 
co llected  in  the  o rder o f d is tr ibu t ion , the  period  o f exposure w ill be approx. the  same fo r each. T h e  contents 
shou ld be brushed on  to  a watchg lass w ith  a  d ry  b rush  and  weighed in  the  w atchg lass to  an  accu racy  o f 
0 1  mg. T he  same watchg lass shou ld  be used fo r a l l weighings.

I t  shou ld  be em phasised th a t the  w eather cond ition s  d u rin g  the expt. shou ld  be ca re fu lly  watched, 
fo r  i f  ra in  o r strong  w ind  occurs, the  expt. w il l  be a fa ilu re . W h a t  is requ ired  is a period  o f settled, anti- 
cy c lon ic  weather. T h e  d irec tio n  o f w in d  m ay be im portan t, as i t  is  o ften  desirab le to  m ake observations 
in  the  p reva ilin g  w in d  o r in  a w in d  w h ich  b low s p o llu t io n  from  a p a rt icu la r  area.

A t  in te rva ls  du ring  the  expt. observations shou ld  be m ade o f th e  w in d  and  an y  changes in  weather; 
also o f an y  specia l sources o f po llu t ion . I f  ra in  threatens o r a  w in d  begins to  spring  up, the  dishes shou ld  
be covered and  taken  indoors; u sua lly  i t  w il l  be w ise  to  c lean  them  and  beg in  the  expt. aga in  when 
the w eather clears. N o  specia l apparatus is necessary to  determ ine w ind  d irection , w h ich  shou ld  p re fe rab ly  
be observed b y  no ting  the d irec tio n  o f th e  sm oke issu ing  from  a  ta l l ch im ney; weather-cocks, flags, and even

* O b ta inab le  from  H .M . S ta t ione ry  Office.
f  I t  is im po rtan t to  recognise the  lim ita tio n s  o f ra p id  surveys. T h u s  even on m eteoro log ica lly  s im ila r 

days there m ay be m eteoro log ica l d ifferences w h ich  w il l  cause d ifferences in  the  general leve l o f p o llu tion . 
Hence, w h ile  a  ra p id  su rvey  m ay be tru s ted  to  g ive  a reasonab ly  true  p ic tu re  o f th e  d is tr ib u t ion  o f po llu tion , 
it  w ou ld  n o t be safe to  use the resu lts o f tw o  ra p id  surveys separated by, say, a few  years, to  determ ine 
whether the  general leve l o f p o llu t io n  was chang ing  over th a t period. Such a dete rm ina tion  cou ld  o n ly  be 
made b y  exam in ing  con tinuous records over the  w ho le period.
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c louds axe no t a lw ays re liab le  ind icators, 
scale as fo llows.

T h e  w in d  ve lo c ity  can  be estim ated roug h ly  on  the  Beau fo rt

Calm ; sm oke rises v e rt ica lly
D ire c t io n  show n b y  sm oke-d rift on ly, no pronounced sensation o f a ir 

m ovem ent 
W in d  fe lt  on face; leaves rustle
Leaves and  sm all tw igs in  constan t m otion; lig h t flag  extends .. 
D u s t and loose paper ra ised (expt. in va lid a ted  b y  dust be ing  b low n  

in  and  ou t o f th e  dishes)

Fo rce  
(a rb itra ry  units) 

0

1
2
3

V e lo c ity
(m.p.h.)

0

2
5

10

15

A t  least three sets o f exposures shou ld  be made, to  ensure th a t the  resu lts ob ta ined  are correct measures 
o f the  no rm a l ra te o f deposit ion  and  are n o t affected b y  abnorm al cond itions  w h ich  m ay  happen  to  have 
co inc ided  w ith  any  one expt. I t  is u n lik e ly  th a t  the  a c tu a l weights co llected  in  separate expts. a t  an y  one 
s ite w il l  be the  same, b u t th ey  shou ld  be reasonab ly  in  p roportion , and  each separate experim ent should, 
independently , agree w ith  any  conc lusion  d raw n  from  the w ho le  set o f experim ents.

Resu lts  can u sua lly  be conven ien tly  presented on  a m ap, w ith  "con tou r lines”  o f equa l p o llu t ion . 
W hen  show n in  th is  fo rm  i t  is  easy to  see a t a  g lance where deposits o f p o llu t io n  are heaviest, a lthough  it  
shou ld  a lw ays  be borne in  m ind  th a t even in  any  one lo ca lity  there m ay  be, and  o ften  is, considerab le v a r ia ­
tio n  in  atm ospheric  p o llu t io n  even from  d ay  to  day, m ore from  m onth  to  m onth , and  m ost from  sum m er 
to  w in te r.

c x t o

F ig . 1

Filter- p»pcr~ 

6

( r

\

£

Wawfce

F ig . 2

II. Su s p e n d e d  So l id  M a t t e r — T he suspended so lid  m atte r (smoke) in  the  atm osphere canno t be 
m easured so s im p ly  as deposited m a tte r but, nevertheless, th e  procedure to  be fo llow ed  is  s t il l q u ite  simple. 
A  m easured vo l. o f a ir  is  d raw n  th rough  a  w h ite  filte r-paper and  the suspended m atte r is  trapped  on the 
paper, p roduc ing  a da rk  sta in . T h e  darkness o f th is  s ta in  is  a measure o f th e  am oun t o f m atte r suspended 
in  the  a ir. Because the  natu re  o f the  suspended m atte r m ay  v a ry  in  d iffe ren t parts  o f the  coun try , accord ing  
to  lo ca l c ircum stances, the  p roportion  o f lig h t to  d a rk  partic les  m ay a lso v a ry  and  m ay  p roduce sta ins of 
d iffe ren t in tensities. Nevertheless, i t  is conven ien t to  m ake use o f ca lib ra t ions  m ade b y  the  la te  D r. J .  S. 
Owens on  the a ir  o f L o n d o n  to  estim ate the w e igh t o f m atte r m ak ing  up  the sta in  s im p ly  b y  v isu a l estim ation  
o f the  in te n s ity  o f the  sta in . A lth o u g h  such estim ated  w e igh ts  m ay  no t be en tire ly  accurate in  p rov in c ia l 
d is tr ic ts , th ey  m ay  be taken  as a  reasonab ly  close app rox im a tion  and  shou ld  show  th e 're la t iv e  am ounts of 
suspended m atte r a t a num ber o f sites in  any  g iven  locality'.

T h e  equ ipm ent requ ired  is: (i) a  hand a ir-suction  pum p  o f capac ity  abou t 200 cu.cms. (The pum p 
should, p referab ly , have a  foo t rest lik e  the  fam ilia r s t irru p  p u m p ); (ii) a p a ir  o f brass tubes o f £ in. bore, 
each p rov ided  w ith  fla t ends between w h ich  a filte r-paper m ay  be clam ped; (iii) a  sup p ly  o f su itab le  w h ite 
filte r  paper; (iv) a standard  scale o f shades (Dr. O w ens’s scale) ob ta inab le  from  Messrs. Casella, F itz ro y  
Square, L o n d o n  W . l .  (i) and  (ii) shou ld  be connected as show n in  the  a ttached  draw ings, w ith  a filter- 
paper a t A . T h e  vo lum e o f a ir  d raw n  th rough  the filte r-paper a t each stroke o f the  pum p  m ust firs t be 
measured accurate ly . T h is  m ay  be done b y  connecting  the in le t  p ipe  B  to  the  appara tus  show n in  F ig . 2. 
I t  is o n ly  necessary th a t  the  m easuring ja r  o r fla sk  C  sha ll h ave  a capa c ity  greater th an  th e  in take  o f the 
pum p. Care m ust be taken  to  ensure th a t the  end o f the tube  D  inside the measuring jar is leve l w ith  the 
surface o f the  w ater in  the  w a ter reservo ir E .  T h is  w ater surface is m a in ta ined  a t a  constan t leve l by  
runn ing  in  tap  w ater fast enough to  ensure th a t  there is a lw ays  an  overflow  even w hen the  pum p  is being 
operated. A  l it t le  w ater is sucked over in to  C, b y  m outh  suction, and  the tube  F  connected to  the  pum p 
w h ile  the  p is ton  is depressed as fa r  as possible. T h e  p is ton  shou ld  now  be raised* and the  vo l. o f w ater 
d raw n  over in to  the  ja r  C  measured. T h e  m ean o f th e  read ings for, say, th ree separate tests w il l  p rov ide  
a  w o rk in g  m easure o f the  in ta k e  o f a ir  a t each stroke  o f the  pum p. T o  measure the  concn. o f suspended 
solids, a c lean  filte r-paper is  c lam ped a t A  and  the in le t p ipe  B  is le f t  open to  the  atm osphere o u t o f doors.
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T h e  p iston  o f the  pum p  is ra ised and  lowered fo r a num ber o f times, so th a t a ir  is d raw n  th rough  the filte r- 
paper.* T h e  exact num ber o f tim es w il l  depend on the  degree o f p o llu t ion . T e n  strokes m ay be enough 
i f  the a ir is h eav ily  po llu ted , a lthough  100 m ay be requ ired  i f  the  p o llu t io n  is  ligh t. I t  is essentia l th a t  a 
recogn isab le sta in  be produced. T h e  area o f th e  sta in  shou ld  be measured and, from  com parison  w ith  the 
standard  scale o f shades, th e  w e igh t o f deposit determ ined. Then , since the  vo lum e o f a ir  d raw n  th rough  
the paper is  known, the  p o llu t io n  m ay be defined in  term s o f m g pe r 100 cu.m . o f air. F o r  a  survey, a 
num ber o f these estim ations shou ld  be m ade a t in te rva ls  o f £ to  1 m ile  over the  area to  be investigated.

Th e  concn. o f sm oke in  a n y  d is t r ic t  varies  v e ry  m uch  from  day  to  day, and  even from  hour to  hour, 
so th a t each set o f observations shou ld  be m ade in  as short a  t im e  as possible. Idea lly , th ey  shou ld  be m ade 
on  a d ay  o f consistent weather, between 11.00 a.m. and  4.00 p.m ., s ince a t th is  t im e  the  p o llu t io n  is  genera lly  
fa ir ly  constant.

In  general, i t  shou ld  be noted  th a t  the  abso lu te concn. o f sm oke depends on  the  ra te  a t w h ich  a ir  a t 
g round leve l is rep laced b y  clean  a ir  from  above. I t  is greatest on  days when the  a ir  is  no t tu rbu len t, and  
least on  days o f h igh  turbu lence. I f  l ig h t w inds are b low ing, the d is tr ibu t ion  o f sm oke in  a d is t r ic t  is  m ost 
u n ifo rm  w hen  the  a ir  is no t tu rb u le n t and  m ost c losely id en tif ied  w ith  the  d is tr ib u t ion  o f sm oking  ch im neys 
when i t  is  tu rbu lent. Sm oke surveys w il l  therefore p rov id e  m ost in fo rm ation  abou t the  general leve l o f 
sm okiness w hen m ade on "n on -tu rbu le n t”  days, and  m ost abou t the loca tion  and  im po rtan ce  o f in d iv id u a l 
sources o f p o llu t io n  on “ tu rb u le n t”  days. A lth ou g h  th e  d irec tion  o f th e  w in d  necessarily  a ffecfs th e  d is ­
tr ib u t io n  o f smoke, i t  is n o t o f p a rt ic u la r  im portance  in  a  b u ilt-u p  area.

I I I .  Su l p h u r  D i o x id e — T here is  no  s im p le m ethod ava ilab le  fo r m easuring su lphu r d io x id e  concns. 
so q u ick ly  as deposited o r suspended so lid  m atter, a lthough  a  survey can  be ca rried  o u t over a  period  o f 
a few  m onths.

T h e  " lead  perox ide”  m ethod o f de te rm in ing  su lphu r p o llu t io n  is described fu l ly  in  " In v e s t ig a t io n  o f 
A tm osphe ric  P o llu t io n , R e p o rt on  O bserva tions in  the  Y e a r  ended M a rch  31st, 1932”  (E igh teen th  Report) 
(H .M .S .O ., p r ice  5s.). I t  w il l  therefore be suffic ient to  say  here th a t a standard  surface o f lead perox ide  
is  exposed to  the open a ir  (but pro tected  from  rain) fo r  one m onth . I t  absorbs su lp hu r d iox id e  in  p ro ­
p o rt io n  to  the  concn. in  the  a ir, fo rm ing  lead sulphate. T h e  w e igh t o f lead su lphate  is  estim ated chem ica lly .

T h e  lead perox ide  m ethod  is w id e ly  used fo r rou tin e  observations o f su lphu r po llu t ion . I t  is a lso ve ry  
su itab le  fo r  m ak ing  re la tiv e ly  ra p id  surveys o f su lphu r d io x id e  concn. in  a d is tr ic t. Instrum ents shou ld  be 
p laced  i  to  1 m ile  apart, and  the  m easurem ents con tinued  i f  possib le fo r 5 sum m er o r  5 w in te r m onths. 
L ik e  smoke, su lphu r d io x id e  varies in  concn. from  sum m er to  w in te r, because an  apprec iab le  p roportio n  o f 
i t  is  p roduced  b y  dom estic fires.

T h e  D epa rtm en t o f S c ien tific  and  In d u s tr ia l Research  w i l l  be g lad  to  adv ise lo ca l au thoritie s  o r o ther 
bodies w h ich  m ay  con tem p la te  m ak ing  surveys o f atm ospheric  p o llu t io n  on the  cho ice o f app ropria te  sites 
o r th e  condu c t o f such surveys. A n y  correspondence shou ld  be addressed to:

T h e  Secretary, A tm osphe ric  P o llu t io n  Research  Com m ittee, D epa rtm en t o f S c ien tific  and
Ind u s tr ia l Research, T edd ing ton , M idd lesex.

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS
F o o d ,  a n d  D r u é s  a t  2:4. T h e  re la tionsh ips so derived  were used as

reference curves fo r  a ll subsequent determ inations.
R a p id  M e th o d  fo r  th e  E s t im a t io n  o f  M o is t u r e  I t  is  necessary to  d raw  up  the c a lib ra t io n  curves fo r

in  D e h y d ra te d  F is h .  R .  D a v ie s  a n d  W .  E . I s a a c  each ba tch  o f kerosene and  w h ite  o il. T h e  fo llow ing
(Nature, 1944, 154, 211)— T h e  c r it ic a l tem perature resu lts were ob ta ined  on  sam ples from  4 com m on
o f so lu t io n  m ethod is  recom m ended fo r the  deter- com m erc ia lly  im po rtan t Sou th  A fr ic a n  fish  w ith  o il
m ina tion  o f m o isture in  dehydrated  fish. E q u ili-  .con ten ts  on a fresh-we ight basis o f 0 T  to  3-0%. 
b rium  is reached in  30 m in. in  the  ex traction  o f w ater Lo ss  in  w e igh t
b y  b o ilin g  10 g o f dehydrated  fish  w ith  50 m l of 
b o ilin g  a lcoho l. O n ly  s lig h t ly  less w a ter is  ex tracted  
in  15 m in. R obe rtson  (Ind. Eng. Chem., Anal. Ed.,
1943, 15, 451; A n a l y s t , 1943, 68, 315) has shown 
th a t d icy c lo h e xy l and  a m ix tu re  o f 7 vols. of 
kerosene and 1 vo l. o f S tandard  W h ite  O i l  N o . 7 
bo th  possess c r it ic a l tem peratures o f so lu tion  w ith  
w ater-a lcoho l m ixtures, and  the  m ethod is  suffi­
c ie n tly  accu ra te  fo r  food  analyses. In  th is  instance, 
ne ither d icy c lo he xy l no r the  grades o f pa ra ffin  
recom m ended b y  R obertson  were ava ilab le , and  a

Re com ­ D ry in g O ven  d ry in g
Sam ple m ended in vacuo 20 hr. a t 100° C. to

N o. m ethod
0/

a t 70° C.
0/

const, w e ight
0/

1
/o

9-5
/o /o

9-2
2 5-7 5-8 6-0
3 7-7 ' — 81
4 7-8 — 7-5
5 8-55 8-1 8-5
6 9-5 9-4 9-25

b lend  o f S tanda rd  W h ite  O ils  Nos. 5, 12 and  liq u id  J . A .
paraffin , app rox im a tin g  in  phys ica l characteris tics
to  S tandard  W h ite  O i l  N o . 7, was used. T h e  c r it ic a l D e t e r m in a t io n  o f G a l l i c  A c id  a d d e d  to  F a t s  
tem p, o f so lu tion  fo r  a lcoho l-w ater m ix tu res  of low, a n d  O i l s — K .  F .  M a t t i l  a n d  L .  J .  F i le r ,  ̂ junr.
k now n  w ater con ten t were determ ined  w ith  (a) 7 (Ind. Eng. Chem., Anal. Ed., 1944, 16, 427-429)
parts  o f kerosene and 1 p a r t  o f b lended  o il and  (6) 3 — A  p re lim in a ry  s tu dy  o f the  absorp tion  spectrum
p arts  o f kerosene and  1 p a rt  o f b lended o il. T h e  ra t io  o f g a llic  ac id  in  aq. soln. showed th a t  the  position
of a lcoho l-w ater to  pa ra ffin  m ix tu re  was ke p t const. and he igh t o f the  absorp tion  peak va ried  w ith

* A t  the  to p  o f each stroke, the  p is ton  shou ld  be ke p t in  position  u n t il the pum p  is com p lete ly  filled  
w ith  air, i.e., u n t i l there is no longer a n y  pneum atic  p u ll on  the  handle.
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the  concn. o f g a llic  ac id  in  sonl. In  0-01 N  
h yd ro ch lo r ic  ac id  ion isa t ion  is suppressed and 
the m ax im um  absorp tion  is independent o f the  
concn. T h e  abso rp tion  curve showed a m in im um  
va lue  a t 238-239wqi and  a m ax im um  va lue  a t 
270-271 »ifi. W hen  a liquots  o f a standard  soln. 
o f g a llic  ac id  were d ilu ted  to  d iffe ren t concns. 
in  0-01 N  h yd ro ch lo r ic  acid, th e ir  o p tica l densities 
a t  270m p  va ried  d ire c t ly  w ith  the  concn. in  
the range 0-005-0-016 m g per m l. T h e  m ole­
cu la r ex tin c tio n  coeffic ient was ca lcu la ted  to  be

Saturated

C «  Cj4 C j, C j8
Sea! o il .. . .  0-1 5-1 10-7 1-3
A n ta r c t ic  whale o il . .  0-2 9-3 15-6 2-8
A rc t ic  w ha le  o il . . —  4-1 10-6 3-5

9847 on  the basis o f a m o lecu lar w t. o f 170-1 fo r 
g a llic  ac id  b y  the equation  e =  d/CL,  where d  is 
the  op tica l density, C  the concn. in  mol. equ iv. per 
litre  and  L  the th ickness o f the  soln. in  cm. A  
co lo rim etric  m ethod fo r the  dete rm ina tion  o f ga llic  
ac id  is based on m easurem ent o f the co lou r de­
ve loped b y  ferrous ta rtra te  w ith  po lypheno lic  
com pounds (M itche ll, A n a ly s t ,  1923, 48, 2;
G lasstone, Id., 1925, 50, 49) and  w ith  appropria te  
m od ifica tions the  m ethod  shou ld  be app licab le  to 
o ther po lypheno lic  com pounds. T o  an  aq. soln. 
o f the g a llic  ac id  sam ple add 2 m l o f a fre sh ly  p re­
pared soln. o f 0-05% o f sod ium  potass ium  ta rtra te  
and 0-1% o f ferrous sulphate, then  10 m l o f 10% 
am m onium  acetate soln. to  m a in ta in  the  p H  a t  7-0, 
and  d ilu te  to  100 m l. T h e  v io le t soln. shows 
m ax im um  absorp tion  in  the  Beckm ann  spectro­
photom eter a t 540»i/i. T h e  re la tion sh ip  between 
the concn. o f ga llic  ac id  and the in ten s ity  o f the 
co lou r (measured in  an E v e ly n  pho toe lectr ic  co lo r i­
m eter w ith  a 540nifi filter) is  linear fo r  concns. 
between 0-2 and 1-0 m g per 100 m l. T h e  slope o f 
th e  resu lting  best s tra igh t line  (K), ca lcu la ted  b y  
the  m ethod  o f least squares, was found  to  be 
0-325 ± 0-006, and  the  concn. o f g a llic  ac id  is then 
g iven  b y  C  =  L / K ,  where L  =  log  100 — log  G  
(G being the ga lvanom eter read ing  o f th e  sam ple 
soln. when the read ing  fo r the  reagent b la n k  is 100). 
T h e  v io le t co lou r develops ra p id ly  and  is stab le fo r 
several hr. T h e  in ten s ity  o f th e  co lou r is no t 
affected b y  a d d it io n  o f tw ice  the  stated am ount o f 
reagent o r b y  a d d it io n  o f a d rop  o f conc. am m onia 
soln. T o  ex tra c t g a llic  ac id  from  fats, to  w h ich  it  
is  added as an an ti-ox idan t, tre a t 5-10 g w ith  
65 m l o f water, heat the  m ix tu re  to  b.p., cool, filte r 
th rough  w etted  filter-paper, and  wash the  paper 
w ith  20 m l o f w ater in  4 portions. F o r  the  spectro- 
pho tom etric  m ethod, d ilu te  the  filtra te  to  100 m l; 
fo r the  co lo rim etric  m ethod  add  the  co lou r reagent 
and  the  bu ffe r soln. before d ilu t in g  to  100 m l. I f  
the  concn. o f g a llic  ac id  is too  h igh  (exceeding 1 mg 
per 100 m l in  the  co lo rim etric  m ethod  and  1-6 m g 
per 100 m l in  the  spectrophotom etric  m ethod) 
d ilu te  the  soln. and  take su itab le  a liq uo ts  fo r the 
determ inations. A . O. J .

C o m p o n e n t  A c id s  o f  S e a l O i l .  F .  B u r k e  a n d
H .  J a s p e r s o n  (J. Soc. C/iem. Ind., 1944, 63, 245)—  
The  fa t ty  acids, free from  unsap. m atter, ob ta ined  
from  b lubbe r o il from  the seal fa m ily  (Phocidae) 
were separated in to  tw o  groups by  t it ra t io n  o f a h o t 
soln. in  acetone w ith  4 N  aq. l ith iu m  hydrox ide , 
the  vo l. o f soln. be ing  then ad justed  to  g ive a 
95% -acetone so lven t (cf. H i ld it c h  and  M add ison , 
J. Soc. Chem. Ind., 1942, 61, 169; Abst., A n a ly s t ,  
1943, 68, 283). F a t t y  ac ids from  the  insol. lith iu m

salts were separated b y  the lead sa lt and  a lcoho l 
m ethod (cf. H ild itc h , “Chemical Constitution of 
Natural Fats," 1940, pp. 371, 401). T h e  com ­
pos ition  o f the fa t ty  ac ids is ca lcu la ted  from  the 
results o f fra c tio n a l d is t illa t io n  o f the m ethy l esters 
o f each group o f acids. T h e  o il conta ins the  usual 
range o f acids, from  14 to  24 carbon atom s, found 
in  fish and other m arine an im a l o ils; a lso traces 
(0-1%) o f la u r ic  acid. T h e  com position  (weight %) 
o f these com ponent acids, as com pared w ith  those 
o f w ha le  oils, was

' U nsa tu ra ted

2̂2 (̂ 4 C j8 C j8 Cjq • Cgo C24
0-5 0-1 1-8 10-5 39-6 17-6 10-6 2-1
0-3 —  2-5 14-4 35-2 13-6 5-9 0-2
—  —  —  18-4 32-8 19-3 11-3 —  .

T h e  W ijs  iod ine  va lue  o f th e  seal o il (135-8) lies 
between those o f the  average A n ta rc t ic  (105-120) 
and  A rc t ic  whales (140-150). T h e  h igher unsatu ra­
tion  o f seal o il, com pared w ith  th a t o f A n ta rc t ic  
wha le  oil, is a ttr ib u ted  to  its  greater percentage o f 
unsaturated  C20_2, groups and  low er con ten t o f 
m yris t ic  and  p a lm it ic  acids. O ils  o f the Phocidae 
fam ily , as w e ll as those o f the  Balaenidae fam ily , 
m ay be characterised b y  th e ir com para tive ly  h igh  
con ten t (35-45%) o f C ,8 unsaturated  acids. B rom i- 
na tion  and ox id a tion  results fo r  C j8 ac ids g ive 
ev idence o f the presence o f o le ic and  octadeca- 
te tracno ic  (stearidonic) acid, b u t no t o f l in o lic  or 
lin o len ic  acid, in  seal o il. Characteristics  o f the 
o il were: sap. equ iv . 295-5, unsap. m atte r 0-7%, 
free fa t ty  ac id  (as oleic) 1-5%. E . B . D.

D is t in c t iv e  T e s t  fo r  S u lp h a d ia z in e .  H .  W . 
R a y b in  (/. Atner. Pharm. Assoc., 1944, 33, 158- 
159)— H e a t abou t 0-1 g o f su lphad iaz ine  in  a sm all 
test tube  over a low  flam e u n t il i t  m elts and  a sub ­
lim ate  o f 2 -am inopyrim id ine  appears. D isso lve  a 
few  m g o f the  sub lim ate  in  1 m l o f a 5% a lcoho lic  
soln. o f resorc ino l and  add  1 m l o f conc. su lphu ric  
acid. T h e  temp, rises to  ca. 75° C. and a deep red 
co lou r is p roduced; neutra lise the reaction  p roduct 
w ith  am m onia a fte r d ilu t io n  w ith  25 m l o f ice-water; 
th is  changes the co lou r to  b lue w ith  a redd ish  tinge. 
T h e  test is ve ry  delicate, the  red co lou r be ing  
ob ta ined  w ith  0-01 m g o f 2 -am inopyrim id ine, hence 
the m ate ria l from  the m.p. d e te rm ina tion  o f su lpha­
d iaz ine  m ay be used b y  hea ting  the m.p. tube  over 
a t in y  flam e to  ob ta in  the  sub lim ate, c u tt in g  o ff the 
po rtion  o f the  tube  con ta in ing  the sub lim ate, 
crush ing  i t  in  a test tube  and  ap p ly in g  the  test. 
T h e  fo llow ing  su lphonam ides g ive negative results: 
su lphan ilam ide , su lphapyrid ine , su lphath iazo le ,
4-m ethy lsu lphath iazo le , su lphaguan id ine, sulph- 
acetam ide, su lphasux id ine , 4-m ethylsu lphad iazine, 
4 :6 -d im ethy lsu lphad iaz ine  and  su lphapyraz ine , the 
^-isomer o f su lphad iazine. S u lphan ilam ide  fo rm a l­
dehyde su lphoxy la te  g ives red resinous ppts. o f 
the  pheno l fo rm a ldehyde type  b u t no change to  a 
b lue  co lou r is  ob ta ined  w ith  am m onia. T h e  test 
m ust be used w ith  due regard fo r o the r know n  co lou r 
reactions o f resorc ino l w ith  va rious com pounds, 
b u t w ith  su lphad iazine, its  m.p. (252/6° C.), th a t o f 
the 2-am inopyrim id ine  (126/7° C.), and  the  colours 
in  the  test p rov ide  conc lus ive  id en tif ica tion . J . A .

E s t im a t io n  o f  T h io u r a c i l  in  U r in e .  A .  B . 
A n d e r s o n  (Lancet, 1944, 247, 242)— T h e  m ethod 
o f D anow sk i (J. Biol. Chem., 1944, 152, 201) fo r the 
estim ation  o f th iou rea  in  u rine  b y  means o f G ro te ’s 
reagent (J. Biol. Chem., 1931, 93, 25) is app licab le  
to  the  estim ation  o f th iou rac il. T o  10 m l o f urine,
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w h ich  m ay  be preserved w ith  ch loro form , p rev iou s ly  
d ilu ted  25-fold w ith  water, add 1 m l o f d ilu ted  
G ro te 's  reagent, leave fo r 1 hr. and measure the 
in ten s ity  o f the b lu ish-green co lou r b y  means o f a 
pho toe lectr ic  co lo rim eter w ith  a Chance glass red 
filte r. A  standard  curve is ob ta ined  b y  sub jecting  
standard  solns. o f th io u ra c il con ta in in g  1, 2 and 
3 mg per 100 m l to  the  test, 10 m l o f each soln. 
be ing  used. W ith  the  specified filte r, a  s tra igh t 
line  is ob ta ined  w ith  solns. con ta in in g  from  0-5 
to  4-0 mg o f th io u ra c il per 100 m l. T h e  reagent is 
no t stable, and  a  curve m ust be prepared fo r each 
ba tch  o f estim ations; fresh reagent m ust be pre­
pared  a fte r 10 days. A  num ber o f pa tho log ica l 
urines no t con ta in ing  th io u ra c il have been tested 
a fte r d ilu t io n  10-fold, and  in  no instance has any  
b lue  o r green co lou r been observed. J . A .

R a p id  E s t im a t io n  o f  P e n ic i l l in .  A .  G o th  
a n d  M .  T .  B u s h  {Ind. Eng. Chem., Anal. Ed., 
1944, 16, 451-452)— A c t iv e ly  g row ing  Staphylo­
coccus aureus cu ltu res p roduce  n itr ite  from  n itrate. 
P rod u c t io n  o f n itr ite  is in h ib ited  in  presence o f 
p en ic illin  and, w ith in  ce rta in  lim its, decrease in  
n itr ite  fo rm ation  is a fu n c tio n  o f the  concn. o f 
pen ic illin . T h e  am ount o f n itr ite  p roduced  can  be 
determ ined  co lo rim etrica lly , and  when a standard  
soln. o f ca lc ium  p en ic illin  is tested together w ith  
the  unknow n  cu ltu re  the  an ti-staphy lo cocc ic  
a c t iv ity  o f the  unknow n  cu ltu re  can be expressed 
in  O x fo rd  units. T h e  s tra in  o f Staphylococcus 
aureus used was iso lated from  hum an  septicaem ia. 
Procedure— G row  the test s tra in  fo r  24 hr. on 
m ed ium  N o . I (conta in ing  2%  o f D ifc o  peptone 
and 0-6% o f sod ium  chloride). A d d  the cu ltu re  to  
ice-co ld m ed ium  N o. 2 (con ta in ing  2%  o f D ifco  
peptone, 0-6% o f sod ium  ch loride , 0-020% o f 
sod ium  n itra te  and  0-05% o f p-am inobenzo ic  acid) 
to  m ake a 1 to  4 suspension. P lu ng e  the  suspension 
in to  ice-w ater and,- a fte r sw irling, leave on  ice  fo r
10-15 m in. M eanw h ile  d ilu te  the s tandard  soln. 
o f p en ic illin  and the unknow n  solns. w ith  0-05 m o la r 
phosphate bu ffe r soln. (con ta in ing  equa l vols. of 
0-05 m o la r m ono- and  d iba s ic  sod ium  phosphate 
solns.) to  con ta in  0-5-1-0 O x fo rd  un its  per ml. 
P ip e tte  1 m l o f each soln. in  dup lica te  in to  50-ml 
E r lenm eyer flasks and 1 m l o f bu ffe r soln. in to  each 
o f 3 con tro l flasks. A d d  5 m l o f the  ice-cold 
Staphylococcus suspension to  the  contents o f each 
flask and, a fte r m oderate shaking, in cuba te  the 
flasks a t 37° C. A fte r  60-90 m in. coo l one con tro l 
flask in  ice-w ater and  determ ine the concn. of 
n itr ite  b y  the  m ethod  o f Sh inn  (Ind. Eng. Chem., 
Anal. Ed., 1941, 13, 33) w ith  the  m od ifica tion  th a t 
p -am inobenzo ic  a c id  is  used as p r im a ry  standard  
instead o f su lphan ilam ide . I f  the  concn. o f sod ium  
n itr ite  is 5-8 m g per 100 m l rem ove a ll the  flasks 
from  the  in cuba to r, shake, and  im m ed ia te ly  
coo l in  ice-water. P ip e tte  0-5 m l o f the  soln. 
to  be tested in to  a test-tube, add 5 m l o f w ater 
and  1 m l o f 15% tr ich lo roa ce tic  acid. Shake the 
tubes and, a fte r 3 m in., add  0-5 m l o f a 0-1% soln. 
o f N -( l-naph thy l)-e thy lened iam ine  d ihydroch lo ride . 
A fte r  a fu rther 3 m in. add  3 m l o f w ater and  measure 
the in te n s ity  o f the  co lou r in  a pho toe lectr ic  co lo r i­
m eter w ith  a Cenco green f ilte r  No. 525P. T o  
prepare the  ca lib ra t io n  curves, trea t 0-5-ml po rtions 
o f s tandard  solns. con ta in in g  0-5, 1, 2, 5, and  10 mg 
o f p-am inobenzo ic  ac id  per 100 m l w ith  5 m l o f 
water, 1 m l o f 15% trich lo roa ce tic  ac id  and  0-5 m l 
o f 0-1% sod ium  n itr ite  soln. Shake the  tubes and, 
a fte r 3 m in., add  0-5 m l o f 0-5% am m on ium  sul- 
pham ate soln. and, a fte r 2 m in., 0-5 m l o f 0-1% 
N -( l-naph thy l)-e thy lened iam ine  d ih yd roch lo r id e

soln. and  3 m l o f water. R ead  the  in te n s ity  o f the 
co lou r in  the colorim eter. T o  ob ta in  the  concn. 
o f sod ium  n itr ite  in  the  cultures, the  values fo r 
/)-am inobenzoic a c id  are m u ltip lie d  b y  0-5, i.e., 
b y  the  ra t io  between the mol. wts. o f sod ium  n itr ite  
and p -am inobcnzo ic  acid. A . O. J.

B i o c h e m i c a l

U s e  o f D y e s  fo r  th e  D e te rm in a t io n  o f  A c id  
a n d  B a s ic  G r o u p s  in  P r o t e in s .  H .  F r a e n k e l-  
C o n r a t  a n d  M .  C o o p e r  (/. Biol. Chem., 1944, 
154, 239-246)— A c id  and  basic dyes are know n  to  
com b ine w ith  p ro te in  groups o f opposite ion ic  
charge, and  a  m ethod fo r de te rm in ing  the  to ta l ac id  
and  basic groups o f p ro te ins is based upon  th is 
a b il ity  to  com bine w ith  dyes in  buffered a lka lin e  or 
ac id  solns.; the  uncom bined  dye is estim ated b y  
m eans o f a pho toe lectr ic  colorim eter. T h e  m ethod 
is app licab le  to  bo th  so lub le and  in so lub le  proteins. 
In to  each o f fou r 15-ml test-tubes p u t  5 mg o f the 
p ro te in , 1 m l o f p H  2-2 bu ffe r soln. (980 m l o f 
0-1 M  c it r ic  ac id  soln. and 20 m l o f 0-2 M  d isod ium  
phosphate soln.), increasing  am ounts (1, 2, 3 or 
4 ml) o f 0-1% orange G  soln. and  tw o  glass beads. 
Shake m echan ica lly  fo r 20-24 hr., cen trifuge and 
d ilu te  a liq u o t po rtions  o f the supe rnatan t solns. 
100-fold. M easure the co lou r in tensities in  a  K le t t -  
Sum m erson pho toe lectr ic  co lo rim eter using  the 
b lue  filte r (Corn ing N o . 038 +  P y re x  N o. 554), and 
ca lcu la te  the  concn. o f dye from  a s tandard  curve 
ob ta ined  w ith  app ropria te  d ilu tio n s  o f a s tock  soln. 
o f orange G. Instead  o f a cu rve  there is a s tra igh t 
lin e  in  the  range 0-5-10 mg o f dye per litre . Sub­
tra c t  the  am ount o f uncom bined  dye thus deter­
m ined from  the am ount o f dye o r ig in a lly  added, 
bo th  expressed in  m g/litre , m u lt ip ly  the  resu lt 
b y  8-85 to  ob ta in  the  num ber o f ac id  equ iva len ts  
o f dye bound per g. o f p ro te in  x  10*. T h is  fa c to r 
8-85 is  derived  from  the expression:

Va lency  o f the  dye (2) x  10
molec. w e igh t o f dye (452) x  am ount of 

p ro te in  (0-005 g)

T o  determ ine ac id  groups use the  same procedure 
w ith  a p H  11-5 bu ffe r (250 m l o f 0-2 M  d isod ium  
phosphate  soln. and  200 m l o f 0-1 N  sod ium  
hyd rox ide  d ilu ted  to  1 litre) and  a 0-2% soln. o f 
safran ine O. M easure the co lou r in tensities  w ith  
the  b lue  filte r used fo r orange G. T h e  standard  
curve becomes a  s tra igh t line from  0 to  10 m g of 
dye per litre. T h e  fa c to r requ ired  to  conve rt the 
resu lts in to  base equ iva len ts  o f dye bound  per g 
o f p ro te in  x  10* is 5-62. W ith  pro te ins solub le 
in  e ither o f the  bu ffe r solns., 1-5-mg sam ples o f the 
p ro te in  are sufficient. T h e  num ber o f p ro te in  
groups bound  to  the  dyes was found  to  correspond 
w e ll w ith  the to ta l num ber o f basic (guanidyl, 
im idazo le , am ino) and  ac id ic  (carboxyl, phenol, 
th io l) groups o f c ry s ta llin e  egg a lbum in  and lacto- 
g lobu lin . F .  A . R .

C o m p o s it io n  o f  C a s e in  in  M i lk .  G . A .  
R a m s d e l l  a n d  E .  O . W h it t ie r  (J. Biol. Chem., 
1944, 154, 413-417)— T h e  case inate-phosphate 
com plex  o f m ilk  was separated from  other m ilk  
constituen ts  b y  means o f the Sharp ies centrifuge 
and  analysed as fo llows. N itrogen  was determ ined 
b y  the sem im ic ro -K je ld ah l m ethod, using 30 m g 
o f m a te ria l and  a d igestion  tim e o f 8 hr. (cf. C h ib n a ll 
et al., Biochem. J., 1943, 37, 354). C a lc ium  was 
determ ined in  the  ash b y  the  o ffic ia l m acro per­
m anganate m ethod (A.O.A.C. Methods, 1940,p. 127), 
and  to ta l phosphorus b y  the o ffic ia l g rav im etr ic
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m ethod. Ino rgan ic  phosphorus was ob ta ined  from  
the tr ich lo roace tic  ac id  f iltra te  and  determ ined b y  
the s try chn ine  g rav im etr ic  m ethod o f E m bd en  and 
F e t te r  (Peters and  V a n  S lyke, Quantitative Clinical 
Chemistry Methods, 1932, 875). O rgan ic  phos­
phorus was ca lcu la ted  b y  sub tract ing  the in ­
organ ic  from  the to ta l phosphorus. M o istu re  
was determ ined b y  hea ting  in  a vacuum  oven a t 
105° C. to  constan t weight, and  carbon  and  hydrogen 
b y  C la rk ’s m ethod  (/. Assoc. Off. Agr. Client., 1933, 
16, 413), using  a sem im icro  com bustion  furnace. 
Su lphu r was determ ined b y  the  o ffic ia l sod ium  
perox ide  fu s ion  m ethod. T o  determ ine w hether 
the  in o rgan ic  phosphate was present as the  tr i-  o r 
d ibasic  com pound, neu tra l po tass ium  oxa la te  was 
added to  the com p lex  and  the change in  p H  was 
measured. I t  was observed th a t the  m ix tu re  
becam e m uch  m ore a lka line, show ing  th a t the 
phosphate  was present as ca lc ium  triphosphate  
in  accordance w ith  the  fo llow ing  equation:

Ca3( P 0 4)2+ 3 K 2C j0 4 —r- SC aQ O j-p  2I<sP 0 4 

H a d  the ca lc ium  sa lt been the  d ibasic  com pound, 
an  equ iva len t am ount o f I<2H P 0 4 w ou ld  have been 
form ed, and  the p H  w ou ld  therefore have rem ained 
constant. B y  m easuring the  increase in  a lk a lin ity  
b y  t it ra tio n , th e  am ount o f Ca2( P 0 4)2 present was 
found  to  be 4-81%, in  exce llen t agreem ent w ith  the 
va lue  o f 4-80% found  b y  analysis. B y  difference, 
therefore, the  com plex  con ta ined  95-2% o f ca lc ium  
caseinate. I t  seems u n lik e ly  th a t  the  ca lc ium  
phosphate is  bound  chem ica lly  to  the  ca lc ium  
caseinate, s ince com plexes iso lated  b y  d iffe rent 
p rocedures were found  to  con ta in  s lig h t ly  d iffe rent 
p roportions  o f phosphate  and  caseinate. T he  
fo llow in g  va lues were ob ta ined  fo r the  com position  
o f ca lc ium  caseinate: Ca, 1-18; P , 0-78; N , 16-34; 
C, 52-29; H ,  6-92; S, 0-76; O  (by diff.) 22-73%.

F .  A . R .

D e te rm in a t io n  o f  p - A m in o b e n z o ic  A c id  b y  
A s s a y  w i t h  Clostridium acetobutylicum.  J .  O . 
L a m p e n  a n d  W . H .  P e te r s o n  (/. Biol. Chem., 
1944, 153, 193-202)— F ro m  a stock cu ltu re  o f 
Clostridium acetobutylicum S tra in  S9, carried  on  
sterile  soil, inocu la te  a m ed ium  cons ist ing  o f glucose, 
am m onium  phosphate, am m on ium  acetate and  salts 
(all a t  h a lf the  concns. g iven  in  the  tab le  below), and  
0-5% peptone. A fte r  24-30 hr. in cuba tion , add  4 
drops o f th e  cu ltu re  to  a tube  con ta in in g  5 m l o f basal 
m edium , 5 m g o f reduced iron  and  0-005ftg o f 
p -am inobenzo ic  acid, and  d ilu te  to  10 m l. W hen  
18 to  24 hr. old, add  one d rop  o f th is  cu ltu re  to  each 
assay tube. T h e  basa l m ed ium  (p H  6-7 ± 0-1) 
is  as fo llo w s :

G lucose 4-0 g/100 m l
(N H 4)2H P 0 4 0-2 g/100 m l
A m m on ium  acetate 0-4 g/100 m l
S a lt m ixture* 0-2 g/100 m l
" P A B - f r e e ”  casein hydro lysate, 1-0 m l/100  m l
C ystine  20 m g/100 m l
T ry p to p h a n  15 m g/100 m l
B io t in  0-2 fig/100 m l
N a 2S20 4.2H 20  10 m g/100 m l

T o  prepare  the " P A B - fr e e "  casein hydro lysate, 
h ea t 100 g  o f v itam in -free  casein under re flux  fo r 
20 hr. w ith  1 litre  o f 20% h yd ro ch lo r ic  acid. Con­
cen tra te  in vacuo to  a th in  syrup, add  300 m l o f 
water, and  again  concentrate. R epea t tw ice  and

* S a lt m ix tu re : K 2H P 0 4, 10 g; K H 2P 0 4, 10 g; 
M g S 0 4, 7 H sO, 4-0 g; N aC l, 0-2 g; M n S 0 4.4H 20 , 
0-2 g ; F e S 0 4.7H 20 , 0-2 g.

then  ad just to  p H  4 w ith  sod ium  h yd rox ide  soln. 
and  d ilu te  to  1 litre . S t ir  100 m l o f the  hyd ro lysa te  
w ith  2 g o f N o r it  fo r 30 m in. on the steam -bath, coo l 
and  filter. A d ju s t  th e  f iltra te  to  p H  2 w ith  su l­
p h u ric  acid, a n d -e x tra c t w ith  ether con t inuous ly  
fo r  24 hr. In to  each o f a  series o f bacterio log ica l 
test-tubes p u t 5 m g o f reduced iron, and  then  add 
app rop r ia te  a liquots  o f the  m ate ria l to  be assayed 
o r a  standard  P A B  soln. D ilu te  to  5 m l and  add 
5 m l o f the  basal m edium . A u to c la v e  fo r 15 m in. 
a t 15 lb., coo l and  in ocu la te  as above. P repare  an 
anaerob ic ja r  b y  f i l l in g  a  su itab le  con ta iner one- 
quarte r fu l l o f oats, and  add ing  enough w ater to  
cover the  oats. P u t  th e  assay tubes in  the  ja r  
and  seal the  glass top  w ith  p lastic ine. T h e  resp ira­
tio n  o f the oats rem oves the oxygen and  establishes 
a p a rt ia l pressure o f ca rbon  d iox ide. Incubate  
a t  37° fo r 20-24 hr. M easure the tu rb id ity  o f the 
tubes in  an  E v e ly n  pho toe le ctr ic  co lo rim eter w ith  a 
660m/j. f ilte r aga inst th e  un inocu la ted  basa l m ed ium  
set a t  100. C a lcu la te  the  resu lts from  a standard  
curve ob ta ined  w ith  standard  solns. o f P A B  con­
ta in in g  from  0-3 to  1-5 m illim icrog ram s per tube. 
T h e  m ethod is h ig h ly  specific  and  the  error is abou t 
± 10% . N a tu ra l m ateria ls  shou ld  firs t be h yd ro ­

lysed to  lib e ra te  P A B ,  and  fo r th is  purpose auto- 
c la v in g  a t  75 to  80 lb. fo r  1 hou r in  5 N  sod ium  
hyd rox ide  is  recom m ended; ac id  h yd ro ly s is  lib e r­
ates o n ly  p a r t  o f the  P A B .  F .  A . R .

C o m p o n e n t  F a t t y  A c id s  o f E a r ly  a n d  M a t u r e  
H u m a n  M i l k  F a t .  A .  R .  B a ld w in  a n d  H .  E . 
L o n g e n e c k e r  (J.Biol. Cheni., 1944,154, 255-265)—  
T h e  lip id  m a te ria l w as ex tracted  from  d ried  samples 
o f co lostrum  and m ature  m ilk  firs t w ith  ethano l 
and  then  w ith  e th y l ether and  the phospho lip ids 
were then  separated b y  pp tn . w ith  acetone and 
m agnesium  chloride. T h e  to ta l l ip id  and  phospho­
lip id  con ten t o f w ho le  m ilk  on  the  lst-2nd, 3rd and 
22nd-43rd days was found  to  be 2-2, 2-3, 3-2 and  
0-8, 0-2, 0-06% respective ly . T h e  acetone-soluble 
lip id s  from  the m ilk  sam ples were sapon ified  and 
th e  resu lting  fa t ty  ac ids were separated in to  vo la tile  
and  non-vo la tile  acids b y  steam  d is t illa t ion . The  
am ounts o f each ac id  were then  estim ated b y  fra c ­
t io n a l d is t illa t io n  o f the  m ethy l esters in  the  usual 
w ay. T h e  resu lts ob ta ined  w ith  ls t-2nd  day, 
3rd day  and  m ature m ilk  are w ith in  the  ranges in  
the  fo llow in g  tab le:

M o la r
A c id W e igh t, % percentage

B u ty r ic 0-2- 0-4 0-7- 1-1
C ap ro ic 0-1 0-1- 0-3
C ap ry lic 0-1- 0-8 0-1- 1-5
C ap ric 0-9- 3-5 . 1-4- 5-3
La u r ie 0-9- 5-5 1-2- 7-1
M y r is t ic 2-8- 8-5 3-3- 9-6
P a lm it ic 23-2-27-8 23-4-28-9
Stearic 6-9- 9-9 6-3- 9-2
A s  a rach id ic 1-1- 4-9 0-9- 4-1
Deceno ic 0-1- 0-2 0-1- 0-3
Dodeceno ic 0-1 0-1
Tetradeceno ic 0-1- 0-6 i 0-1- 0-7
H exadeceno ic 1-8- 3-0 1-9- 3-0
O ctadecenoic 36-0-37-1 33-3-35-1
O ctadecad ieno ic  .. 6-2- 7-8 5-9- 7-2
O ctadeca tr ieno ic  .. 0-3- 0-4 0-2- 0-4
E ico sa te traeno ic  .. 0-9- 1-8 0-8- 1-5
A s  E ico sad ieno ic  .. 2-4- 4-7 2-0- 4-0

O n ly  s lig h t differences were observed in  the  am ounts 
o f in d iv id u a l ac ids in  m ilk  ob ta ined  on  the  lst-2nd  
days-as com pared w ith  3rd-day and  m ature m ilk . 
T h e  am ount o f low  m o lecu lar w e igh t fa t ty  acids
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is  v e ry  sm a ll in  co m p ariso n  w ith  co w ’s  m ilk  fa t . 
T h e  c o lo s tra l  f a t  co n ta in e d  re la t iv e ly  la rg e  a m o u n ts  
o f C20 a n d  C22 a c id s  a n d  th e se  d ecreased  as th e  
p o s tp a rtu m  p erio d  len g th en ed , w h ils t th e  a m o u n ts  
o f  C j2 an d  C14 a c id s  in creased . F .  A . R .

I n t e r f e r i n g  S u b s t a n c e s  i n  t h e  D e t e r m i n a t io n  
o f  P h o s p h o g ly c e r o l .  G .  A . L e P a g e  ( / .  Biol. 
Chem., 1 944 , 1 5 2 , 5 9 3 -5 9 7 )— L e v a  an d  R a p o p o r t 
(/. Biol. Chem., 1 9 4 3 ,1 4 9 ,4 7 ; Analyst, 1 9 4 3 ,6 8 ,3 7 7 )  
r e c e n tly  d e scrib ed  a  m e th o d  fo r  th e  e s t im a tio n  o f 
p h o sp h o g ly cero l b y  o x id is in g  t o  p h o sp h o g ly co l 
a ld e h y d e  w ith  p e r io d a te  an d  h y d ro ly sin g  th e  
p ro d u c t w ith  a c id . E x p ts .  h a v e  n ow  in d ica te d  t h a t  
r ib o se -5 -p h o sp h a te , fru c to s e -6-p h o sp h a te  an d  glu - 
c o se -6-p h o sp h a te  in te r fe re  w ith  th e  d e te rm in a tio n  
o f p h o sp h o g ly cero l b y  th is  m eth o d . N o  s a t is fa c to ry  
m eth o d  o f o v e rco m in g  th e  d ifficu lty  h a s  y e t  b een  
d evised . F .  A . R .

I m p r o v e d  T h l o c h r o m e  M e t h o d  f o r  th e  
D e t e r m i n a t io n  o f  A n e u r in e  i r i  U r i n e .  V . A . 
N a j j a r  a n d  K . C . K e t r o n  ( / .  Biol. Chem., 1944 , 
1 5 2 , 5 7 9 -5 8 4 )— N a jja r  an d  W o o d  (Proc. Soc. Exp. 
Biol. Med.., 1940 , 4 4 ’, 386) re p o rte d  th e  p re sen ce  in  
u rin e  o f a  n ic o t in ic  a c id  d e r iv a t iv e  (" s u b s ta n c e  F 2” ) 
w h ich  w as a d sorb ed  an d  e lu ted  to g e th e r  w ith  
an eu rin e , an d  e x h ib ite d  a  g reen ish -b lu e  flu orescen ce  
w h en  th e  so ln . w as m ad e a lk a lin e  an d  th e n  e x tra c te d  
w ith  iso b u ty l a lco h o l. In te r fe re n c e  b y  th is  c o n ­
ta m in a n t  c a n n o t b e  av o id ed  m e re ly  b y  m a k in g  a  
b la n k  d e te rm in a tio n , u sin g  a lk a li a lo n e  in s te a d  o f 
a lk a li  +  fe rr ic y a n id e  an d  su b tra c tin g  th e  v a lu e  
o f  t h e  b la n k  fro m  t h a t  o f th e  sa m p le  tr e a te d  w ith  
fe rr icy a n id e , s in ce  s u b s ta n ce  F 2 is  oxid ised  b y  
fe rr icy a n id e  to  a  p y r id o n e  w h ich  p o ssesses 21%  of 
th e  flu orescen ce  o f  th e  o rig in a l su b s ta n ce . N o r 
cou ld  th e  e rro r  d u e to  th e  p re sen ce  o f s u b s ta n ce  F 2 
b e  e lim in a ted  b y  c a rry in g  o u t a  b la n k  d e te rm in a tio n  
on a  sa m p le  tr e a te d  w ith  sod iu m  su lp h ite  to  d e stro y  
an eu rin e , a s  su g g ested  b y  M ason  an d  W illia m s  
( / .  Biol. Chem., 1942 , 1 4 6 , 5 8 9 ), b eca u se  so m e o f th e  
s u b s ta n ce  F 2 is  a lso  d e stro y ed  b y  su lp h ite . T h e  
fo llow in g  m eth o d , in  w h ich  a  co rre c tio n  is ap p lied  
fo r  th e  re d u c tio n  o f th e  flu orescen ce  o f su b s ta n ce  
F 2 ca u sed  b y  th e  o x id a tio n  w ith  fe rr icy a n id e , o ffers 
a  s a t is fa c to r y  p ro ced u re . A d so rb  a  sa m p le  o f 
u rin e  (5 to  2 5  m l) co n ta in in g  n o t less th a n  3/rg o f 
a n e u rin e  o n  a  co lu m n  o f fre sh ly  a c t iv a te d  P e rm u tit . 
E lu te  th e  co lu m n  w ith  2 5 %  p o ta ss iu m  ch lo rid e  
so ln . u n til 11 m l o f  e lu a te  h a v e  co lle cte d . T o  tw o
5-m l p o rtio n s  o f  th e  e lu a te  add 3 m l o f  1 5 %  
sod iu m  h y d ro x id e  so ln ., an d  to  o n e  o f th e m  ad d  in  
a d d itio n  0-1 m l o f 1%  p o ta ss iu m  fe rr ic y a n id e  soln . 
Im m e d ia te ly  e x t r a c t  e a c h  so ln . w ith  13 m l o f 
iso b u ty l a lc o h o l b y  v ig o ro u sly  sh a k in g  fo r  1 to  
2  m in ., an d  th e n  c e n tr ifu g e  fo r  3 m in . a t  low  speed . 
S e p a ra te  th e  is o b u ty l a lco h o l la y e r , a d d  a  l it t le  
an h y d ro u s sod iu m  su lp h a te  an d  m ea su re  th e  
flu orescen ce  w ith o u t d e lay . C om p are th e  flu ores­
c en ce  w ith  t h a t  o f  a  so ln . o f  1/zg o f a n eu rin e  ch lo rid e  
in 5 m l o f p o ta ss iu m  ch lo rid e  so ln . tr e a te d  w ith  
a lk a li  an d  fe rr ic y a n id e  a n d  e x tr a c te d  w ith  iso b u ty l 
a lco h o l in  th e  sam e w ay .

. . . (AF-B)-0-21(A-B) 11
A n eu rin e  fcg) =  i (T-B) ----------  X  T

in w hich  A  a n d  A F  re p re se n t th e  flu orescen ce  (in  
g a lv a n o m e te r  u n its) o f  th e  a liq u o ts  tr e a te d  w ith  
a lk a li an d  a lk a li  +  fe rr icy a n id e  re sp e c tiv e ly , B 
re p rese n ts  t h a t  o f  th e  re a g e n t b la n k , a n d  T  t h a t  o f 
th e  a n eu rin e  s ta n d a rd  in  th e se  sa m e u n its . T h e  
fa c to r  0-21 is  th e  co rre c tio n  fa c to r  re q u ired  fo r  
a ssessin g  th e  flu orescen ce  o f th e  o x id ise d  su b s ta n ce  
F 2. In  p ra c t ic e  a  q u in in e  so ln . is  used  fo r  s ta n d a rd ­

isin g  th e  in s tru m e n t e a c h  t im e  a n  e s tim a tio n  is 
m ad e, th e  q u in in e  s ta n d a rd  b e in g  sta n d a rd ise d  
f ir s t  a g a in s t  a n  a n eu rin e  sta n d a rd . T h e  m eth o d  
g iv es a n  a c c u ra te  a ssa y  o f a n eu rin e  ev en  in p re sen ce  
o f  a n  e x cess  o f su b s ta n ce  F 2, th e  re co v eries  b e in g  
v e ry  close  to  th e  th e o r e tic a l, w h ereas w h en  no 
co rre c tio n  fo r  th e  o x id a tio n  o f s u b s ta n ce  F 2 is 
in tr o d u c e d , re co v e rie s  a re  v e ry  in co m p le te .

F .  A . R .

E f f e c t  o f  C a r a m e l i s e d  F r u c t o s e  o n  t h e  
S t a b i l i t y  o f  I - A s c o r b i c  A c id .  W . E .  I s a a c
(Nature, 1944 , 1 5 4 , 2 0 9 -2 7 0 )— I t  h a s  b e e n  show n 
(Is a a c , Ind. Eng. Chem., 1943 , 3 5 ,  470 ) t h a t  th e  
c a ra m é lisa tio n  o f  lem o n ad e p ow d ers a t  h igh  s to ra g e  
te m p e ra tu re s  is  d u e to  fru c to se  fo rm ed  fro m  su cro se  
th ro u g h  h y d ro ly sis  o f  th e  la t t e r  b y  th e  w a te r  
l ib e ra te d  from  c itr ic  ac id  c ry s ta ls . F u r th e r , 
d a rk e n in g  in  co lo u r an d  loss o f  a sc o rb ic  ac id  a re  
a sso c ia te d  ch a n g e s  in  • o ra n g e  ju ic e  c o n c e n tr a te . 
S in ce  fru c to se  ca ra m elises  sp o n ta n e o u sly  a t  tem p s, 
a b o v e  9 8 °  F . ,  i t s  e f fe c t o n  th e  d e te r io ra tio n  o f 
fo o d stu ffs  in  w arm  c lim a te s  m a y  b e  im p o rta n t. 
S a m p le s  o f  fru c to se  w h ich  h a d  ca ra m elised  on 
keep in g , to g e th e r  w ith  p u re  fru c to se  p re p are d  b y  
re c r y s ta llis a tio n  fro m  a lc o h o lic  so in s, w h ich  h ad  
b een  tr e a te d  w ith  c h a rco a l u n til co lo u rless , w ere 
te s te d  b y  m a k in g  10%  so in s., e a ch  c o n ta in in g  
5 0  m g  o f a sco rb ic  a c id  p er 10 0  m l. T h e  soins. 
(ica. 24  m l) w ere stored  in  5 0 -m l b o tt le s  a t  ca. 10° C ., 
th u s  en su rin g  th e  p re sen ce  o f  ex c e ss  o f  o x y g en  
a b o v e  t h a t  re q u ired  to  o x id ise  th e  w h ole o f  th e  
a sc o rb ic  ac id  in  e a ch  b o tt le . A sco rb ic  a c id  w as 
e s t im a te d  b y  t i t r a t io n  w ith  2 : 0-d ich lo ro p h en o l- 
ind o p h en o l, w h ich  w as n o t red u ced  b y  th e  sam p les  
o f ca ra m elised  fru c to se  used. T h is  is  in  c o n tr a s t  
w ith  th e  p ro d u cts  o f  c a ra m é lisa tio n  b ro u g h t a b o u t 
b y  a c tio n  o f a lk a li (H a rris , Nature, 1933 , 1 3 2 , 2 7 ). 
A ll g lassw are  an d  m a te r ia ls  o th e r  th a n  fru c to se  anti 
a sc o rb ic  a c id  w ere s ter ilised . T h e  fo llow in g  ta b le  
su m m arises th e  re su lts  o f  s to ra g e  u n d er a e ro b ic  
c o n d itio n s  :

L o ss  o f  a sc o rb ic  a c id  %

P u re C aram elised
D a y s fru c to se fru c to se

2 3 1 32-9
5 — 4 6-6
7 12-3 —
8 — 68-5

10 18-05 75-2
14 20-3 —
17 3 1-0 100-0

T h e  re su lts  o b ta in e d  u n d e r a n a e ro b ic  co n d itio n s  
a re  n o t  su ffic ie n tly  p re cise  to  m e rit d e ta iled  s t a te ­
m e n t, b u t  th e  d e s tru c tiv e  e f fe c t  is  d e fin ite ly  p re sen t, 
a lth o u g h  th e  r a te  o f  d e s tru c tio n  is  v e ry  m u ch  less. 
F u r th e r , th e re  a re  w id e d ifferen ces in  th e  r a te  o f  
d e s tru c tio n  b ro u g h t a b o u t  b y  d iffe re n t sam p les o f 
ca ra m elised  fru c to se  u n d e r a n a e ro b ic  co n d itio n s .

J .  A.

F o r e n s i c
S t a i n i n g  o f  th e  C u t i c u l a r  S c a l e s  o f  H a i r .  

J .  D a v id s o n  a n d  W . D . T a y l o r  ( / .  Quekett Micros. 
Club, 1943 , iv . I ,  2 8 9 -2 9 3 )— I n  th e  id e n tif ica tio n  o f 
h a ir , fa c to r s  to  b e  co n sid ered  a re  th e  len g th  o f th e  
h a ir , th e  g e n e ra l a p p e a ra n ce  o f  th e  c u tic u la r  
sca le s , th e  c o r te x  in  re la tio n  to  th e  p ro p o rtio n  o f 
a re a  i t  o ccu p ies an d  i ts  p ig m e n t g ran u les, th e  sh ap e 
o f  th e  ce lls  an d  th e  e x te n t  o f  th e  m ed u lla , an d , b y  
e x a m in a tio n  o f th e  tra n s v e rse  se c tio n , th e  sh a p e  o f 
th e  c o n to u r  an d  th e  size  an d  p o sitio n  o f  th e  m ed u lla  
r e la t iv e  to  th e  c o r te x . T h e  o b se rv a tio n  o f  th e
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c u tic u la r  sca les  m a y  b e  d ifficu lt in  m a n y  ty p e s  o f 
h a ir , an d  m eth o d s o f m a k in g  a  c a s t  o f th e m  o n  a  
p la s tic  f ilm  h a v e  b een  ev o lv ed  (S m ith  an d  G la is te r , 
"Recent Advances in Forensic Medicine," 2n d  E d ., 
p . 1 1 0 ; G la is te r , “Medical Jurisprudence and, 
Toxicology," 7 th  E d .,  p . 1 1 2 ; H a rd y , Fugitive 
Bulletin, U.S.A., D e c ., 1 9 3 4 ; S to v e s , Analyst, 
1942 , 6 7 , 3 8 5 ). T h e  d ifficu lties in h e re n t in  th e se  
m eth o d s a re  o v e rco m e b y  th e  fo llow in g  p roced u re, 
w h ereb y  ‘th e  sca le s  a re  s ta in ed . T h e  m ed u lla  is 
ren d ered  tr a n s p a re n t b y  p la c in g  th e  h a irs  in  d is­
tilled  w a te r  in  a  v a cu u m  em b ed d in g  o v en  a t  room  
te m p e ra tu re  a t  a  p ressu re  o f 1 8 -3 0  m m  o f m ercu ry  
fo r  2 h r. I t  is  esta b lish ed  t h a t  th e  o p a c ity  is  d u e 
e n tir e ly  to  a ir  a n d , to  fa c i l ita te  i t s  re m o v a l an d  
p re v e n t d is to r tio n  o r  ev en  ru p tu re  o f  th e  sca les , i t  
is  a d v isa b le  to  c u t  e a ch  en d  o f th e  h a ir  b efo re  
im m ersin g  i t  in  w a ter. B le a c h  h e a v ily  p ig m en ted  
h u m a n  an d  a n im a l h a irs  b y  im m e rsio n  in  a  m ix tu re  
co n s is tin g  o f 50  m l o f h y d ro g en  p ero x id e  (30  vo l.) 
a n d  1 d rop  o f  5 %  fe rr ic  ch lo rid e  so ln . to  w h ich  h as 
b e e n  ad d ed  a n  e x ce ss  o f a m m o n ia  so ln . ju s t  b efo re  
use. T h e  t im e  o f  im m ersio n  v a r ie s  fro m  1 5 -3 0  m in . 
fo r  fa ir  h u m a n  an d  w h ite  a n im a l h a irs  to  12 h r. fo r 
h e a v ily  p ig m en te d  h a irs  {e.g., b la c k  h o rse). I t  is  
im p o rta n t t h a t  th e  h a ir  sh o u ld  b e  rem o v ed  b efo re  i t  
s o fte n s ; u su a lly  th is  d oes n o t ta k e  p la c e  u n til i t  h as 
b een  ren d ered  tra n s p a re n t. W a sh  th e  b leach e d  
h a ir  an d  s ta in  in  d il. (1 in  100) c a rb o l fu ch sin  
(Z ieh l-N eelsen) a t  room  te m p , in  a  v a cu u m  em ­
b ed d in g  o v en  a t  a  p ressu re  o f  1 8 -3 0  m m  o f m ercu ry  
fo r  n o t less th a n  15 m in . W a sh , d e co lo rise  an d  
d e h y d ra te  in  a b s . a lco h o l fo r  5 - 1 0  m in ., c le a r  in  
b en zen e an d  m o u n t in  C a n a d a  b a lsa m . A  h a ir  so  
p rep ared  g iv es th re e  o p t ic a l se c tio n s  o n  e x a m in a tio n , 
viz., c u tic u la r  sca les  o n  th e  u p p er su rfa ce , cu tic le , 
c o r te x  an d  ce llu la r  s tru c tu re  o f  th e  m ed u lla , an d  
c u tic u la r  sc a le s  on  th e  u n d er su rfa ce  o f  th e  h a ir . 
N o d ifficu lty  in  ta k in g  p h o to g ra p h s  h a s  b een  en ­
co u n tered , p ro v id ed  t h a t  su ita b le  p la te s  an d  filte rs  
a re  used . J . A .

W a t e r
M e a s u r e m e n t  o f  P o t e n t i a l  D i f f e r e n c e  a s  a  

M e t h o d  f o r  S t u d y in g  t h e  A c t io n  o f  W a t e r  o n  
L e a d  P ip e s .  W . R .  G . A t k i n s  (Nature, 1944 , 
1 5 4 , 2 1 1 -2 1 2 )— T h e  d iv erse  c h e m ic a l fa c to r s
a ffe c tin g  th e  a c tio n  o f  w a te r  o n  lead  a p p e a r to  b e  
su m m ed  up  b y  a  m e a su re m e n t o f th e  d ifferen ce  o f 
e le c tr ica l  p o te n tia l b e tw ee n  old  an d  n ew  lead  
su rfa ce s  im m e rsed  in  th e  sam p le . T h re sh  h as 
sh ow n  (Analyst, 19 2 2 , 4 7 ,  4 5 7 , 5 0 0 ; 1 9 2 4 , 4 9 ,  270) 
t h a t  a c id ity  o r  a lk a lin ity  is  o f  m in o r im p o rta n ce , 
b u t  th e  p re sen ce  o f  lim e w ith  a  s il ic a te  o r  o rg a n ic  
a c id , su ch  a s  c itr ic , lessen s th e  a c tio n . S in c e  
d iffere n ces  o f  a  few  m illiv o lts  w ere fo u n d  b etw ee n  
d iffe re n t old  lead  su rfa ces , th e  gold  e le c tro d e  w as 
u sed  in  m ea su rin g  th e  p o te n tia l d iffe re n ce  b etw een  
gold  an d  o ld  o r  n ew  lea d  su rfa ces . T h e  fo llow in g  
re su lts  a re  q u o te d , th e  u n its  b e in g  m illiv o lts  
b e tw ee n  gold  a n d  lea d  su rfa ce s  a t  a  te m p , o f 
ca. 12° C.

S a m p le

D is tille d  
R iv e r  - . .  
R iv e r , w ith  s ilic a te  
L a k e

I t  is  p o in te d  o u t t h a t  th e  t r e a tm e n t  o f  to w n  w a te r  
su p p ly  w ith  s il ic a te  is  e ffe c tiv e , as th e  new  lead  
su rfa ce  is  ra p id ly  in a c t iv a te d . J .  A.

D e t e r m i n a t io n  o f  S m a l l  A m o u n t s  o f  T a n n i n  
In  W a t e r .  J .  H a s l a m ,  J .  S .  W i l s o n  a n d  J .  E .  
E d w a r d s  ( / .  Soc. Chem. Ind., 1944 , 6 3 ,  1 7 9 -1 8 2 )—  
T h e  fo llo w in g  m o d ifica tio n  o f B e r k  an d  S c h ro e d e r ’s 
t e s t  (Ind. Eng. Chem., Anal. Ed., 1942 , 1 4 , 4 5 6 ) is 
re co m m en d ed  a s  a  field m eth o d  o f d e term in in g  
ta n n in  in  h ard  w a ters . P la c e  2 5  m l o f  th e  sam p le  
in  a  5 0 -m l N ess ler tu b e , ad d  1 m l o f  F o lin -D e n is  
so ln . (p rep ared  b y  ad d in g  7 5 0  m l o f  w a te r  to  1 00  g 
o f  sod iu m  tu n g s t^ te , 20 g  o f  p h o sp h o m o ly bd ic  
a c id  an d  50  m l o f  8 5 %  p h o sp h o ric  a c id , b o ilin g  
g e n tly  fo r  2 h r ., co o lin g  to  2 5 °  C ., an d  m a k in g  up 
to  1 l i tre ) , fo llow ed b y  2 m l o f  h e x a m e ta p h o sp h a te  
so ln . (25  g  o f  C algon  d isso lv ed  in  100  m l o f w a ter, 
an d  filte re d  i f  n o t q u ite  c le a r). A fte r  5  m in . add 
2 0  m l o f  sod iu m  c a rb o n a te  so ln . (15  g  o f  sod iu m  
c a rb o n a te  A .R . d isso lv ed  in  1 00  m l o f  w a te r  an d  
filte red  i f  n o t q u ite  c le a r). A fte r  10  m in . th e  
un k n o w n  is  co m p ared  in  a  B o lto n -W ill ia m s  p h o to ­
m e te r  w ith  th e  s ta n d a rd s  p re p are d  a t  th e  sam e 
tim e  an d  in  th e  sa m e w ay  ; a  ce ll co n ta in in g  co p p er 
su lp h a te  so ln . is  in serted  in  th e  l ig h t b e a m  to  l im it 
th e  sp e ctru m  ra n g e  o f  th e  lig h t. T h e  s ta n d a rd  is 
p rep ared  b y  d isso lv in g  1 g  o f  ta n n in  in  100 m l of 
w a te r , d ilu tin g  10 m l o f th is  so ln . to  1000 m l., and  
th e n  fu rth e r  d ilu tin g  1 m l o f  th e  seco n d  so ln . to  
50  m l; th e  so ln . th e n  co n ta in s  2 p .p .m . o f ta n n in . 
T h e  s ta n d a rd  sh ou ld  b e  p re p are d  w ith  th e  sam e 
ta n n in  a s  h a s  b een  used  in  th e  w a te r - tre a tm e n t 
ch e m ica l. S u lp h ite s , n itr ite s , fe rr ic  s a lts  an d  
s ilica te s  a re  a lm o st w ith o u t in flu en ce , b u t  p h en o lic  
su b s ta n ce s , su lp h id es an d  fe rro u s s a lts  in te r fe re ; 
th e  te s t  m a y  b e  c a rrie d  o u t in  th e ir  p re sen ce  b y  
th e  s u b tra c tio n  o f a  b la n k  d e term in ed  o n  a  sam p le  
o f  w a te r  b e fo re  a d d itio n  o f  th e  ta n n in , o r  b y  th e  
Use o f  th e  u n tre a te d  w a te r  fo r  th e  p re p a ra tio n  o f 
th e  sta n d a rd s , p rov id ed  t h a t  th e  b la n k  v a lu e  o f 
th e  u n tre a te d  w a te r  is  low  co m p ared  w ith  t h a t  o f 
th e  ta n n in - tre a te d  sam p les . W h ils t  so m e w ater's 
w ere a lm o st free  fro m  in te r fe r in g  su b s ta n ce s , o th ers , 
u sed  in d u str ia lly , co n ta in e d  c o m p a ra tiv e ly  la rg e  
p ro p o rtio n s  o f in te r fe r in g  p h e n o lic  m a tte r .

E .  M . P .

Agricultural
D e t e r m i n a t io n  o f  N i t r a t e ,  N i t r i t e  a n d  A m ­

m o n iu m  N i t r o g e n  in  S o i l  a n d  P l a n t  E x t r a c t s .
B .  W o lf  (Ind. Eng. Chem., Anal. Ed., 1 9 4 4 , 1 6 , 
4 4 6 -4 4 7 )— T h e  re a g e n ts  re q u ired  a re  1 %  b ru cin e  
so ln . in  co n c . n it ra te -f re e  su lp h u ric  a c id , a  10%  v / v  
d im e th y la n ilin e  so ln . in  h y d ro ch lo ric  a c id  (1 +  6), 
G ra v e s ’s re a g e n t, m a d e  b y  d isso lv in g  8 0  g  o f  sodiu m  
ch lo rid e  in  13 0  m l o f  w a te r , ad d in g  10 0  m l o f  sa t . 
m e rcu r ic  ch lo rid e  a n d  7 0  m l o f  s a t .  lith iu m  c a r ­
b o n a te  so ln . in  sm a ll a m o u n ts  a t  a  t im e  w ith  co n ­
tin u a l sh a k in g  an d  filte r in g  a fte r , a d d in g  5 g  o f ta lc . 
G ra v e s ’s  so ln . is s ta b le  in  a  brow n  b o tt le  fo r  sev era l

P erio d  o f im m ersio n

2 m in . 1 0 / 4 0  m in . ca. 1 d a y
p H ! ' - A, t , A . /—

Old N ew O ld N ew O ld
6-0 617 7 2 5 a _ — _
5-8 5 8 4 ,6 S 2 537 581 4 7 2
8-0 507 5 0 6 — — —
7-3 5 1 4  . 5 5 6 3 9 0 3 96 2 8 2

 ^
N ew

4 7 6 -5 0 5 5

390
a O b ta in e d  in d ire c tly , 108 m illiv o lts  m o re  th a n  old su rfa ce . 
b A fte r  s t ir r in g .
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w eelts, b u t  m u st b e  sh a k e n  w ell b e fo re  use. M o rg an 's  
e x tr a c t in g  so ln . is  0 -5  N  a c e t ic  a c id  b u ffered  a t  pH
4-8  w ith  sod iu m  a c e ta te . F o r  th e  n itr a te  n itro g en  
sta n d a rd  so ln ., d isso lv e  0 -0 9 1 0  g  o f sod iu m  n itr a te  
in  100 0  m l o f e x tr a c t in g  so ln . (15  p .p .m .) ;  fo r - th e  
n it r i te  n itro g en * sta n d a rd  so ln ., 0-1210 g o f p o ta s­
sium  n itr ite  in  1000 m l o f  e x tr a c t in g  so ln . (20p .p .m .) ; 
fo r th e  am m on iu m  n itro g en  s ta n d a rd  so ln ., 0 -1521  g 
o f  am m on iu m  ch lo rid e  in  1000 m l o f e x tr a c t in g  
so ln . (40  p .p .m .). C a lib ra te  th e  e le c tro p h o to m e te r  
w ith  a liq u o ts  o f th e  s ta n d a rd  so ln s. d ilu ted  w ith  
e x tr a c t in g  so ln . to  a p p ro p ria te  v o ls . P re p a re  th e  
so il an d  p la n t e x t r a c ts  b y  th e  m eth o d s d e scrib ed  b y  
W o lf  (Ind. Eng. Client., Anal. Ed., 1943 , 1 5 , 248 ). 
T o  d e te rm in e  n itr a te  n itro g en  in a b se n c e  o f n itr ite , 
d ilu te  th e  e x t r a c t  (2-5  m l) to  15 m l w ith  e x tr a c t in g  
so ln ., add 7-5 m l o f  b ru cin e  re a g e n t c a u tio u sly
d ow n th e  sid e o f th e  tu b e , s t ir  im m e d ia te ly  an d ,
a fte r  15 m in ., ta k e  p h o to m e te r  read in g s, u sin g  a  
4 2 5  b lu e  f i lte r  an d  a d ju s t in g  th e  b la n k  re ad in g  to  
100 . In  p re sen ce  o f  n it r i te  n itro g en  t r e a t  s ta n d a rd  
a m o u n ts  o f n it r i te  (0-1- 1-0 p .p .m . o f n itro g en ) 
w ith  b ru cin e  re a g e n t an d  d raw  a  s ta n d a rd  c u rv e  
fro m  th e  d a ta . T h e  a m o u n t o f  n it r a te  n itro g en
equ iv . to  th e  k n ow n  a m o u n t o f  n it r i te  n itro g en
p re se n t is  ca lcu la te d  from  th e  s ta n d a rd  cu rv e s  an d  
d ed u cted  from  th e  to t a l  n it r a te  an d  n it r i te  n itro g en  
in d ica te d  b y  th e  b ru cin e  re a c t io n . A  less e x a c t  
m eth o d  is  to  d e d u c t 3 p .p .m . o f  n it r a te  n itro g en  
fro m  th e  to t a l  a m o u n t fou n d  b y  th e  b ru c in e  te s t  
fo r  e a c h  p .p .m . o f n it r i te  n itro g en  k n ow n  to  b e  
p re sen t. (W ith  th e  b ru cin e  re a g e n t n it r i te  is  
ca. 3 tim e s  a s  e ffe c tiv e  a s  n it ra te .)  T o  d e term in e  
n it r i te  n itro g en  ad d  0-5  m l o f  d im e th y la n ilin e  so ln . 
to  10 m l o f  e x t r a c t  d ilu ted  to  20 m l w ith  e x t r a c t in g  , 
so ln ., s t ir ,  add 1 m l o f  co n c . h y d ro ch lo ric  a c id , s t ir  
ag a in  an d , a f t e r  15 m in ., ta k e  p h o to m e te r  read in g s 
as b efo re . F o r  am m on iu m  n itro g en , d ilu te  5  m l o f  
e x t r a c t  to  20 m l w ith  e x t r a c t in g  so ln ., ad d  0-2 m l 
o f  0 -2 5 %  gu m  a ra b ic  so ln ., m ix  th o ro u g h ly , ad d  
0-5  m l o f G ra v e s 's  re a g e n t, m ix , ad d  3-5 m l o f  1 5 %  
s o d iu m ,h y d ro x id e  so ln ., an d  m ix  th o ro u g h ly  an d  
im m e d ia te ly . A fte r  5 m in . ta k e  p h o to m e te r  re a d ­
ings. T h e  n itr i te  c o n te n t  o f  m a n y  so il an d  p la n t 
e x t r a c ts  is  sm a ll en ou g h  to  b e  ign ored . W h e n  
p re sen t, i t s  e ffe c ts  c a n  b e  e lim in a ted  b y  a d d itio n  o f 
sodiu m  azid e , b u t  i t  is s im p ler to  c o m p e n sa te  fo r 
i t  in  th e  m a n n e r d e scrib ed . A. O . J .

O r g a n i c
D e t e r m i n a t io n  o f  C a r b o n - l in k e d  M e t h y l  

G r o u p s .  W . F .  B a r t h e l  a n d  F .  B .  L a F o r g e
(Ind. Eng. Chetn., Anal. Ed., 1944 , 1 6 , 4 3 4 -4 3 5 )—  
In  th e  in v e s t ig a tio n  o f p y re th ro lo n e  th e  c a rb o n - 
linked  m e th y l c o n te n t  o f  fr a c t io n s  an d  d e riv a tiv e s  
w as d e term in ed  b y  a  m o d ifica tio n  o f th e  m eth o d  o f 
P re g l ("Quantitative Organic Microanalysis," 3rd  
E d ., p . 2 0 1 , P h ila d e lp h ia , 1 9 3 7 ), w h ich  i§ e sse n tia lly  
th a t  o f  K u h n  an d  L ’O rsa  (Z. angew. Chetn., 1931 , 
4 4 , 847) b ased  o n  o x id a tio n  o f th e  s u b s ta n ce  w ith  
ch ro m ic  a c id  an d  t i t r a t io n  o f  th e  re su ltin g  a c e t ic  
acid . A lth o u g h , in  g e n e ra l, s t r a ig h t  c h a in  co m ­
p ou nd s g iv e  th e  th e o r e tic a l  y ield  o f a c e t ic  acid , 
o th e r  grou p in gs, e.g., a  s in g le  m e th y l grou p  a tta c h e d  
to - a n  a lip h a tic  rin g , u su a lly  y ie ld  less th a n  th e  
th e o r e tic a l a m o u n t*a n d  th e  re su lt m u st b e  com p ared  
w ith  t h a t  g iv en  b y  a  re fe re n ce  com p ou n d . W h e re  
m ore th a n  o n e  m e th y l g rou p  o n  th e  sa m e ca rb o n  
a to m  is  in v o lv ed , o r  w h ere  m e th y l grou p s are  
a tta c h e d  to  a ro m a tic  rin g s, th e  m eth o d  is  o f 
d o u b tfu l v a lu e . T h e  ch an g e s m a d e  in  th e  o rig in a l 
d e ta ils  a re  th e  u se o f  C la rk ’s a p p a ra tu s  fo r

sem i-m icro  d e te rm in a tio n s  o f  th e  a c e ty l grou p  (Ind 
Eng. Chem., Anal. Ed., 1936 , 8, 4 8 7 ) an d  th e  
o m issio n  o f  th e  re d u ctio n  o f  th e  ex cess  o f  ch ro m ic  
ac id  w ith  h y d raz in e . T o  2 0 - 3 0  m g  o f sam p le  
(w eighed on  c ig a r e t te  p a p e r if  so lid  an d  in  a  g lass 
c a p su le  i f  liqu id ) in  a  d is tilla tio n  flask  w ith  a n  
u p w ard  in c lin ed  sid e tu b e  add 5  m l o f  a n  o x id is in g  
so ln . m ad e b y  a d d in g  20 m l o f  co n c . su lp h u ric  ac id  
to  16-8  g -of ch ro m ic  an h y d rid e  d isso lv ed  in  100 m l 
o f w a te r . P la c e  -a fin g er co n d en ser in  th e  n e c k  o f 
th e  flask  an d  h e a t  th e ,m ix tu r e  w ith  a  sm all flam e 
fo r  1-5 h r. R e m o v e  th e  fin g er co n d en ser, r in sin g  
i t  -with a  v e ry  sm a ll a m o u n t o f w a ter, ad d  7 g  o f 
m ag n esiu m  su lp h a te  to  th e  c o n te n ts  o f th e  fla sk  
an d  s te a m  d istil, u sin g  a  b u rn e r u n d er th e  fla sk  to  
c o n c e n tr a te  th e  liqu id  w h ile  5 0  m l o f  d is t illa te  a re , 
co lle cte d . T it r a t e  th e  d is t illa te  w ith  0 -0 5  N 
b a riu m  h y d ro x id e  t o  th e  n e u tra l p o in t o f  p h en o l- 
p h th a le in . A n  a d d itio n a l 5  m l o f  d is t illa te  sh ould  
n o t a ffe c t  th e  e n d -p o in t a p p re c ia b ly . M a k e  a  
b la n k  d e te rm in a tio n  in  th e  sa m e m a n n e r w ith  th e  
o rg a n ic  s u b s ta n ce  o m itte d . I f  su lp h u ric  ac id  
a c c id e n ta lly  ap p e a rs  in  th e  d is t i lla te  (as w ill b e  
in d ica te d  b y  th e  b a riu m  h y d ro x id e  so ln .), th e  
d e te rm in a tio n  m u st b e  re p e a te d . T h e  E le k  an d  
H a r te  io d im e fr ic  p ro ced u re  (Ind. Eng. Chem., Anal. 
Ed., 1936 , 8, 267) m a y  b e  u sed  w ith  good re su lts  
an d  h a s  th e  a d v a n ta g e  o f c o rre c t in g  fo r  a n y  su lp h u r 
d io x id e  ca rrie d  o v e r. D is til la t io n  o f su lp h u r 
d io x id e  c a n  b e  av o id ed  b y  a rra n g in g  th e  ste a m  
su p p ly  an d  th e  b u rn e r  h e a t  so  t h a t  co n cn . o f  th e  
liqu id  to  c h a rrin g  p o in t d oes n o t  o ccu r. T h e  
te rm in a l m e th y l n u m b e r is  th e  n u m b e r o f m ol. 
e q u iv a le n ts  o f  a c e t ic  a c id  p rod u ced  fro m  1 m ol. 
eq u iv . o f th e  com p ou n d . T h e  m ethod, w as ap p lied  
su ccessfu lly  to  th e  d e te rm in a tio n  o f thie a m o u n t o f  
a c e t ic  a c id  y ie ld ed  b y  a  n u m b e r o f co m p o u n d s w ith  
te rm in a l m e th y l grou p s, w h ich  w ere used  a s  re fe r­
en ce  co m p o u n d s in  th e  e s tim a tio n  o f th e  p ro p o rtio n s 
o f  th e  tw o  fo rm s o f  p y re th ro lo n e  jn  m ix tu re s .

A . O . J .

N e w  R e a g e n t  f o r  P r i m a r y  a n d  S e c o n d a r y  
A m in e s .  A ; J .  B i r c h  (J. Chem. Soc., 1944 , 
314—3 1 5 )— 2 -fso N itro so cy cZ o h e x a n e -l: l '-p y r id in iu m  
ch lo rid e  r e a c ts  w ith  p r im a ry  an d  seco n d a ry  a m in e s 
t o  y ie ld  2-fso n itro so cy cfo h exy lam in es; w h ich  ca n  
b e  used to  c h a ra c te r ise  th e  a m in e s. T o  p re p a re  th e  
re a g e n t, m ix  to  a  p a s te  11 g  o f  ey efohexene n itro so - 
ch lo r id e  an d  20 m l o f  p y r id in e  and w arm  c a u tio u sly  
on  a  w a te r -b a th  u n til  th e  e x o th e rm ic  re a c t io n  
beg in s, th e n  co o l in  w a ter. A dd 15 m l o f  a lcoh o l 
co n ta in in g  4  m l o f  w a te r  an d  h e a t  on  th e  s te a m -b a th  
to  p ro d u ce  a  c le a r  y e llo w  so ln ., fro m  w h ich  a  c re a m - 
co lo u red  c ry s ta llin e  p p t . se p a ra te s  on  co o lin g  an d  
a d d itio n  o f  15 m l o f  e th y l a c e ta te . R e c ry s ta ll is e  
fro m  a lc o h o l-w a te r  (3 0  m l : 4  m l ) ; th e  ch lo rid e  
fo rm s m o n o h y d ra te d  co lo u rless  p r ism a tic  c ry s ta ls , 
m .p . 1 2 5 °  C. A s a n  e x a m p le  o f th e  u se o f  th e  
re a g e n t , ad d  5  m l o f  a  1 0 %  aq u eo u s so ln . o f  th e  
re a g e n t to  2 -5  m l o f  1 0 %  a q . sod iu m  c a rb o n a te  
so ln ., m ix  w ith  a n  a q . so ln . c o n ta in in g  0-2 g  (ca. 
1 m ol.) o f  d im e th y la m in e  h y d ro ch lo rid e  an d  2 -5  m l 
o f 10%  so d iu m  c a rb o n a te  so ln ., an d  w arm  on  th e  
s te a m -b a th  fo r  3 m in . ; th e r e  se p a ra te s  a n  o il w h ich  
cry s ta llise s  o n  co o lin g . R e c ry s ta ll is e d  fro m  a  
m ix tu r e  o f  b en zen e  a n d  lig h t p e tro leu m  (b .p . 
4 0 -6 0 °  C .) i t  fo rm s co lo u rless  p r is m a tic  need les, 
m .p . 1 2 0 °  C. T h e  d e r iv a tiv e s  a re  n o t  e n tir e ly  
s a t is fa c to r y , as th o se  fro m  th e  lo w er am in e s a re  
r a th e r  w a te r-so l., w h ils t th o se  fro m  som e o f th e  
h ig h e r  a m in e s  c ry s ta ll is e  slo w ly  u n less see d ed ; 
th e  m .p .’s o f  a d ja c e n t  h o m o lo g u es a re  so m etim es
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r a th e r  c lose , b u t  th e  m ix ed  m .p .’s show  co n sid era b le  
d ep ression . T h e  fo llow in g  d e r iv a tiv e s  h a v e  b een  
p re p a re d :

A m in e
m .p . o f 

d e r iv a tiv e
D im e th y la m in e 120°
« -P ro p y la m in e ^ 7 2
« -B u ty la m in e 81
iso B u ty la m in e 73
¿ e ri.-B u ty la m in e  . . 91
D ie th y la m in e 63
M orp h olin e 11S
P ip e rid in e  . . 1 1 6 *
cy c/o H e x y lam in e  . . 145
« -H e p ty la m in e 66

* P e r r o t  (Compt. rend., 19:

S e p a r a t i o n  o f  M e t h y la t e d  M e t h y lg ly c o s id e s  
b y  A d s o r p t io n  o n  A lu m in a .  J .  K .  N . J o n e s
( / .  Chem. Soc., 1 9 4 4 , 3 3 3 -3 3 4 )— T e tr a m e th y l 
m e th y lg ly co s id e s  c a n  b e  s e p a ra te d  q u a n tita t iv e ly  
fro m  tr im e th y l m eth y lg ly co s id es  b y  a d so rp tio n  on 
a c t iv a te d  a lu m in a  fro m  so ln . in  e th e r  an d  lig h t 
p e tro leu m . T h e  te ch n iq u e  c a n  a lso  b e  ap p lied  to  
th e  se p a ra tio n  o f th e  co m p o n e n ts  o f c o n s ta n t-  
b o ilin g  m ix tu re s , su ch  as a  m ix tu r e  o f  tr im e th y l 
m e th y l-7 -a ra b o fu ra n o sid c  an d  tr im e th y l  m e th y l- 
J-x y lo p y r a n o s id e  o b ta in e d  fro m  th e  d is t illa t io n  o f 
th e  g ly co sid e s  fro m  th e  h y d ro ly s is  o f  m e th y la te d  
d am so n  gu m  (H ir s t  an d  Jo n e s , J. Chem. Soc., 1938 , 
1 1 7 8 ; H irs t , Id., 1942 , 7 0 ). T h e  p ro ced u re  is  as 
fo llow s. S t ir  a ll  so lv e n ts  w ith  a c t iv a te d  a lu m in a , 
fi lte r  an d  d is til. D isso lv e, a  m ix tu r e  o f  3 g  o f 
tr im e th y l m e th y lg ly co s id e  an d  15 0  m g  o f t e t r a ­
m e th y l m e th y lg ly co s id e  (« “  1 -4430) in  a  m ix tu r e  
o f  25  m l o f  e th e r  an d  25  m l o f  l ig h t p etro leu m  
(b .p . 6 0 -8 0 ) .  F i l te r  th ro u g h  a  co lu m n  o f a lu m in a  
(15  cm  x  2  cm ) (P e te r  S p e n c e  & S o n s , L td .,  
W id n e s ; G ra d e  1 0 0 /2 0 0  B ir le c  ty p e ) an d  d evelop  
th e  ch ro m a to g ra m  tv ith  e th e r  a n d  lig h t p e tro le u m  
(b .p . 0 0 -8 0 °  C.) (2  : 1 m ix tu r e  b y  v o l.) .  C o llec t 
th e  f i l tr a te  in  20-m l fr a c t io n s  an d  e v a p o ra te  o n  th e  
w a te r -b a th . T h e  fo llo w in g  p ro d u cts  w ere co l­
le c te d : (1) 3 m g  o f  y e llo w  im p u rity , (2) 142  m g o f a  
sy ru p , te tr a m e th y l  m e th y lg ly co s id e , y ie ld  9 4 % , 
■n™ 1 -4420  (fou nd , m e th o x y  01 -4 , c a lc , fo r  Cu H 220 9, 
m e th o x y  6 2 % ) .  A fte r  h y d ro ly sis  w ith  b o ilin g  2 N  
h y d ro ch lo ric  a c id  th is  g a v e  c ry s ta llin e  te tr a m e th y l 
g lu co p y ran o se , y ie ld  88% . T h e  th ird  p a r t  o f th e  
e lu a te  co n s is te d  o f  so lv e n t o n ly , b u t  th e  fo llow in g  
p o rtio n  co n ta in e d  (3) 17 4  m g  o f tr im e th y l j3- 
m eth y lg ly co sid e , m .p . an d  m ix ed  m .p . vrith  an  
a u th e n t ic  sam p le  6 0 °  C „ [<x“ J — 3 4 ° (c, 1-2 in  w a ter) . 
T h e  re m a in d e r o f  th e  tr im  e th y l m eth y lg ly co sid e  
w as e lu ted  w ith  m e th y l a lco h o l. A p p lic a tio n  o f 
th e  te ch n iq u e  to  a  s tu d y  o f th e  re p e a tin g  u n it o f 
m e th y la te d  b a n a n a  s ta rc h  a n d  m e th y la te d  r ice  
s ta r c h  show ed 33  g lu co se  resid u es p e r  re p e a tin g  
u n it  in  r ic e  s ta rc h  an d  2 6  in  b a n a n a  s ta rc h , in  close  
a g re e m e n t w ith  p re v io u s re su lts  (31 an d  2 6  re sp ec­
t iv e ly ) : . E .  M . P .

P u r i f i c a t i o n  a n d  G r a v i m e t r i c  D e t e r m i n a t io n  
o f  l - D l e t h y I a m i n o - 4 - A m i n o p e n t a n e .  R .  G . 
J o n e s  (Ind. Eng. Chem., Anal. Ed., 1944 , 1 6 , 
4 3 1 -4 3 2 )— l-D ie th y la m in o -4 -a m in o p e n ta n e  r e a c ts  
w ith  c a rb o n  d isu lp h id e  to  fo rm  a  s ta b le  an d  inso l. 
d ith io c a rb a m a te . T h e  p p tn . fro m  a c e to n e  so ln . 
c o n ta in in g  ca. 2 - 3 %  o f w a te r  is  p r a c t ic a lly  q u a n ti­
ta t iv e  a n d  e ffe c ts  a  sh a rp  se p a ra tio n  fro m  a ll th e

im p u rities  fou n d  in  th e  c o m m e rc ia l p ro d u ct. 
W h e n  fo rm ed  in  p re sen ce  o f  w a te r  th e  d ith io c a r ­
b a m a te  c o n ta in s  0-5  m ol. o f  w a te r  o f  c ry s ta llis a t io n ,

A n a ly sis

F o rm u la
f ■
fou nd , N  % rc q .,  N

C,H„ONt 17-9 18-0
C9H 18O N 2 16-9 16-5C10H 20O N 2 15-Ś 15-2,, 15-0

14-9
15-7Ciô isG,N, 14-0 14-1

Q u -^2oO-^L 14-4 14-3
c 12h 22o n 2 13-6 13-3
c „ h 26o n 2 12-3 12-4

2 0 3 ,  329) g iv es m .p . 119° C.
E .  M . P .

a n d  w h en  fo rm e d  in  a b s . a lco h o l 0 -5  m o l. o f  a lcoh o l 
o f  c ry s ta llis a t io n . W h e n  th e  p u re  a m in e  is  tr e a te d  
w ith  c a rb o n  d isu lp h id e  in  d ry  a lco h o l-fre e  e th e r , th e  
an h y d ro u s d ith io c a rb a m a te  is  fo rm e d . A ll th re e  
fo rm s m e lt w ith  d e co m p o sitio n  a t  1 3 6 -1 3 8 °  C. 
(u n co rr .) . B o t h  th e  h e m ia lc o h o la te  a n d  th e  
an h y d ro u s su b s ta n ce  a re  co n v e rte d  in to  th e  h em i- 
h y d r a te  b y  t r e a tm e n t  w ith  w a ter. T h e  h em i- 
h y d r a te  is  so l. in  w a te r  (1 -1 7 5  g p er 10 0  m l) an d  in  
9 5 %  a lc o h o l (0 -0 4 8  g  p er 100 m l) a t  3 0 °  C. In  
a c e to n e , e th e r , c a rb o n  d isu lp h id e o r  b en zen e, th e  
s o lu b ility  is e x tre m e ly  sm a ll. A q . a lk a li  d isso lv es 
th e  d ith io c a rb a m a te , a n d  a c id s  d eco m p o se  i t  w ith  
fo rm a tio n  o f  c a rb o n  d isu lp h id e. A  n u m b e r o f  o th e r  
am in e s form  p p ts . w ith  c a rb o n  d isu lp h id e  in  a ce to n e  
so ln ., e.g., a m m o n ia , p ip erid in e , e th y le n e d ia m in e , 
N ,N -d ie th y le th y le n e d ia m in e , 2 ,3 -d ia m in o b u ta n e , 1- 
d ie th y la m in o -3 -a m in o p ro p a n c , l-d ie th y la m in o -5 -  
am in o p e n ta n e , p u tre sc in e , ca d a v e rin e , an d  p re ­
su m a b ly  a ll d ia m in es s t ru c tu ra lly  s im ila r  to  1-d i- 
e th y la m in o -4 -a m in o p e n ta n e . N o n e o f  th e  com m on  
a lip h a tic  m o n o am in es, e.g., m e th y la m in e , e th y l-  
a m in e , d ie th y la m in e , e tlia n o la m in e , o r a n y  te r tia r y  
a m in e  is  p p td . fro m  a c e to n e  so ln . b y  c a rb o n  d i­
su lp h id e . N o n e o f th e  in te r fe r in g  d iam in es h as 
b een  fo u n d  in  c o m m e rc ia l l-d ie th y la m in o -4 -a m in o - 
p e n ta n e . F o r  th e  g r a v im e tr ic  d e te rm in a tio n , tr e a t  
1 g  o f  th e  sa m p le  im m e d ia te ly  a f t e r  w eig h in g  w ith  
20 m l o f  a c e to n e  p re v io u sly  d ried  o v e r  p o tassiu m  
c a rb o n a te  an d  filte re d  an d  th e n  w ith  15 drops 
(0 -75  m l) o f  w a te r . T o  th e  so ln . a d d  10 m l o f a  
1 5 %  v / v  s o ln .- o f  c a rb o n  d isu lp h id e  in  a ce to n e . 
S t ir  th e  m ix tu r e  u n til  p p tn . ap p e a rs  co m p le te , 
lea v e  fo r  30  m in ., a d d  2 5  m l o f  a c e to n e  a n d  leav e 
ag a in  fo r  30  m in . L o o se n  th e  p p t. fro m  th e  sides 
o f  th e  v e sse l, d e ca n t th e  su p e rn a ta n t a ce to n e  
th ro u g h  a  ta re d  filte r in g  c ru c ib le , w ash  by d ecan - 
ta t io n  w ith  tw o  1 0 -1 5 -m l p o rtio n s o f  a c e to n e  and 
tr a n s fe r  th e  p p t . in to  th e  cru c ib le  w ith  a ce to n e . 
D ra in  a s  co m p le te ly  a s  p o ssib le  b y  su c tio n , a n d  d ry  
th e  p p t. o v e r  c a lc iu m  ch lo r id e  in vacuo ( 5 - 1 0  m m ) 
fo r  a t  le a s t  5  h r. an d  fo r  n o t m o re  th a n  4 6  h r. (to 
av o id  lo ss  o f  w a te r  o f  c ry s ta llis a t io n ) . T h e  p p t. 
h a s  th e  c o m p o sitio n  C10H 22N ,,S.;.|H2O . A . O . . J .

I d e n t i f i c a t io n  o f  N a t u r a l  a n d  S y n t h e t i c  
R u b b e r s .  H . P .  B u r c h f i e l d  (Ind. Eng. Chem., 
Anal. Ed., 1 9 4 4 , 1 6 , 4 2 4 -4 2 6 )— T h e  m e th o d  w as 
d esign ed  fo r  th e  id e n tif ica t io n  o f  s o f t  ru b b er 
v u lca n isa te s  b ased  o n  th e  p o ly m e r ty p e s  re p rese n ted  
b y  n a tu r a l ru b b e r, B u n a  S , B u n a  N , B u ty l,  N eop ren e 
G N , ch lo ro p re n e  n itr ile  p o ly m e rs , p o ly v in y l ch lo rid e  
a n d  p o ly v in y l a c e ta te .  D is tin c t io n s  w ith in  ty p e s
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a re  n o t p o ssib le , an d  th e  p o ly su lp h id e  ru b b e rs  a re  
n o t in clu d ed  b e ca u se  th e y  c a n  u su a lly  b e  re co g ­
n ised  b y  od ou r. T h e  p ro ced u re  d ep en d s u p on  an  
a p p r o x im a te  d e te rm in a tio n  o f  th e ' sp .g r . an d  pH 
o f th e  p ro d u c ts  o f  p y ro ly sis . W h en  o n ly  a  few  
te s ts  a re  to  b e  m ad e, P y r e x  te s t- tu b e s  (10  x  150  m m ) 
equ ip p ed  w ith  a  co n d en sin g  a rm  b e n t tw ice  a t  r ig h t 
an g les  a rc  used , th e  so u rce  o f  h e a t  b e in g  a  B u n se n  
b u rn er. F o r  la rg e -sca le  te s tin g , a n  e le c tr ic  fu rn a ce  
co n tro lle d  a t  5 3 0 -5 5 0 °  C. is  p re fe ra b le . S o ln . I  
co n ta in s  0 -5  g o f c r y s t .  so d iu m  c itr a te ,  1-00 g o f 
c i t r ic  a c id , 0 -04  g  o f  th y m o l b lu e  an d  0 -1 0  g o f 
b ro m o th y m o l b lu e  d isso lv ed  in  a  m ix tu r e  o f  1 l i tr e  
o f m e th y l a lco h o l an d  2 1 0  m l o f w a te r . T h e  pH 
is  4 -7  a t  2 5 °  C. an d  th e  sp .g r . is  a d ju s te d  to  0 -8 5 0  ±  
0 -0 0 0 5  a t  2 5 ° / 4 °  C. S o ln . I I  co n ta in s  2 -00  g o f 
sodiu m  c i t r a t e  an d  0-01 g  o f  b ro m o p h en o l b lu e 
d isso lv ed  in  a  m ix tu r e  o f  7 8 0  m l o f m e th y l a lcoh o l 
an d  3 8 0  m l o f w a ter. T h e  pH  is  8-4  a t  2 5 °  C. an d  
th e  sp .g r . is  a d ju s te d  to  0 -8 9 0 0  ±  0 -0 0 0 5  a t  2 5 ° / 4 °  C. 
S tr ip  th e  ru b b e r  fro m  a d h er in g  fa b r ic  a n d  h e a t  1 g 
in  th e  P y r e x  tu b e . A fte r  ca. 1 m in . th e  sam p le  
b eg in s t o  d eco m p o se . W h e n  d ro p le ts  o f  co n d e n sa te  
a p p e a r  in  th e  v e r t ic a l  a rm  dip  th e  end  b e n e a th  ,the 
su rfa ce  o f 2  m l o f  so ln  I  in  a  10 x  75  m m  te s t- tu b e . 
W h e n  en ou g h  o il h a s  d is tille d  to  c o v e r  th e  su rfa ce  
o f th e  liqu id  re p la ce  th e  tu b e  b y  i f  s im ila r  tu b e  
co n ta in in g  so ln . I I .  C ool th e  tu b e s  fo r  a  few  m in . 
an d  s h a k e  th e m  sh a rp ly  to  d e te rm in e  w h e th e r  th e  
d ro p le ts  s in k  o r flo a t. N o te  th e  co lo u rs  o f th e  
so ln s . an d  c la s s ify  th e  sa m p le  a cco rd in g  to  th e  ta b le .

G rou p R u b b e r  ty p e
B la n k --------

I B u n a  N
f N eo p ren e G N

11 4 C h lo ro p ren e n itr ile  p o ly m ers
P o ly v in y l ch lo rid e

I I I P o ly v in y l a c e ta te
I V B u n a  S
V N a tu ra l ru b b e r

V I B u ty l

A p p ly  th e  fo llo w in g  c o n firm a to ry  te s ts .  G rou p  I —  
T o  c o n firm  B u n a  N , c o m b in e  th e  c o n te n ts  o f  th e  
2 tu b e s , ad d  1 d ro p  o f 5 %  so d iu m  h y d ro x id e  so ln . 
and 1 m l o f  5 %  fe rro u s su lp h a te  so ln . co n ta in in g  
1%  o f co n c . h y d ro ch lo ric  a c id , h e a t  g e n tly  an d  
a c id ify  w ith  h y d ro ch lo r ic  a c id . A fin e p p t. o f 
P ru ss ia n  b lu e , a p p e a rin g  g reen  in  p re se n ce  o f  th e  
in d ica to rs , sh ow s th e  p re sen ce  o f  n it r i le  n itro g en  in  
th e  sam p le . G ro u p  I I — T h e  sa m e t e s t  w ill d is­
tin g u ish  ch lo ro p ren e  n itr i le  p o ly m ers  fro m  N eo p ren e 
G N . S h a k e  0 -2  g o f  th e  sa m p le  w ith  2 m l o f iod in e 
soln . (0-2  g  p er l i t r e  in  c a rb o n  te tra c h lo r id e ) . I f  
th e  v io le t  co lo u r fa d es  n o tic e a b ly  in  2 - 3  m in . th e  
sam p le  is N eo p ren e  G N  f i f  i t  p e rs is ts  th e  com p ou n d  
is b ased  o n  p o ly v in y l ch lo r id e . G ro u p  I I I — W a rm  
0-2  g  g e n tly  w ith  2 m l o f  5 5 %  w /w  su lp h u ric  a c id ; 
i f  d e co m p o sitio n  o ccu rs  th e  co m p o u n d  is  b a sed  on  
p o ly v in y l a c e ta te .  G ro u p s I Y  a n d  V — T o  d e te c t  
p ossib le  in te r fe re n c e  b y  a s p h a ltic  e x te n d e rs  in  th e  
te s t  t h a t  d istin g u ish es  n a tu r a l ru b b e r  fro m  B u n a  S , 
sh ak e  0 -2  g  w ith  2 - 3  m l o f  c h lo ro fo rm . I f  th e  
c h lo ro fo rm  d a rk en s, th e  te s t  sh o u ld  b e  re p e a te d  
on  a  sa m p le  w h ich  h a s  b e e n  e x t r a c te d  fo r  4  h r. w ith  
ch lo ro fo rm  a n d  d ried  in  a  v a cu u m  o v e n  fo r  1 h r. 
a t  70° C. In  W e b e r ’s t e s t  to  d is tin g u ish  n a tu r a l 
ru b b e r fro m  B u n a  S , h e a t  0-1 g  w ith  a  d ro p  o f 
b ro m in e  w ith o u t c h a rr in g  th e  m ix tu r e . R e m o v e  th e

e x ce ss  o f b ro m in e  in  a  c u rr e n t o f  a ir , c o v e r  th e  
sa m p le  w ith  p h en o l, h e a t  g e n tly  fo r  a  few  m in ., 
co o l an d  a d d  10  m l o f  c h lo ro fo rm . A n  o p aq u e 
p u rp le  so ln . in d ica te s  n a tu r a l ru b b e r. E x t r a c te d  
sam p les  o f  B u n a  S  g iv e  p a le  v io le t  to  co lo u rless  
so ln s ., b u t,c o m p o u n d e d  sa m p les  g iv e  so ln s. ra n g in g  
fro m  l ig h t  y e llo w  to  d eep  brow n . G rou p  V I —  
D e s tr u c tiv e  d is t illa t io n  o f B u ty l  ru b b e r  y ie ld s  a  
w h ite  v a p o u r c o n d en sin g  w ith  d ifficu lty  to  a  lig h t 
ye llo w  m o b ile  o il. A . O . J .

I n o r g a n i c
D e t e r m i n a t io n  o f  A n t im o n y  i n  T i n - B a s e  

A l lo y s .  C . L . .L u k e  (Ind. Eng. Chem., Anal. Ed., 
19 4 4 , 16 , 4 4 8 - 4 5 1 ) — A  d ir e c t  v o lu m e tr ic  b ro m a te  
m eth o d . H e a t  1 g  o f  fin e ly -d iv id ed  a llo y  in  a  d ry  
5 0 0 -m l co n ic a l fla sk  w ith  10  m l o f s tro n g  su lp h u ric  
a c id , f ir s t  on  a  h o t  p la te , th e n  o v e r  a  T ir r il  b u rn e r 
u n til  so lu tio n  is c o m p le te  an d  s tro n g  fu m e s are  
e v o lv ed . Cool, a d d  10 m l o f w a te r , a  few  g ra in s  o f 
s ilico n  ca rb id e  to  p re v e n t b u m p in g , a n d  5 0  m l o f 
h y d ro ch lo ric  a c id . W a rm  to  5 0 °  C. t o  d isso lv e  th e  
s a lts , ad d  2 5  m l o f  6%  su lp h u r d io x id e  so ln . an d  
b o il dow n  t o  a  v o lu m e o f 00 m l; re m o v e  fro m  th e  
h e a t ,  a d d  3 5 0  m l o f  b o ilin g  ;w a te r  an d  p ass  a  fa ir ly  
rap id  a ir  c u rr e n t fo r  5 m in . T it r a t e  a s  u su al w ith  
0 1  N  b ro m a te , u sin g  m e th y l o ra n g e  a s  in d ica to r . 
T h e  sm all a m o u n t o f  iro n  in  th e  a llo y  d oes n o t  in t e r ­
fe re , s in ce  th e  re d u cin g  a c tio n  o f  su lp h u r d io x id e  is  
slow  in  th e  s tro n g ly  a c id  so ln . T h e  in te r fe re n c e  o f

D e n s ity  b e h a v io u r o f 
C olou r o f  so ln . co n d e n sa te

I I I I I_I
y e llo w b lu e — —
green b lu e sin k s sin k s

red ye llo w sin k s sin k s

y e llo w yellow sin k s sin k s
y e llo w b lu e sin k s sin k s
ye llo w b lu e sin k s flo a ts
ye llo w b lu e flo a ts flo a ts

co p p e r is  m o re  p ro n o u n ced , ow in g  to  c a ta ly t ic  o x id a ­
t io n  o f th e  a n tim o n io u s  s a l t  d u rin g  so lu tio n  o f  th e  
a llo y . In  th e  a b o v e  m e th o d  th e  a n tim o n ic  ch lo rid e  is 
re d u ced  b y  th e  su lp h u r d io x id e  a n d  th e  a rse n ic  is  
ex p e lle d  w ith  th e  e x ce ss  o f  re d u cin g  a g e n t in  th e  
su b s e q u e n t b o ilin g . S e rv ic e a b le  re su lts  w ere o b ­
ta in e d  w ith  B u re a u  o f  S ta n d a rd s  a llo y s  c o n ta in in g  
S b  7 , Cu 3, A s 0 -0 5 , an d  F e  0 -0 3 % . W . R .  S .

R a p id  E l e c t r o l y t i c  D e t e r m i n a t io n  o f  Z in c  in  
M a g n e s iu m  A l lo y s .  S .  W e in b e r g  a n d  T .  F .  
B o y d  (Ind. Eng. Chem., Anal. Ed., 1944 , 1 6 , 4 6 0 -  
4 6 1 )— D isso lv e  0 -5  g in  2 5  m l o f su lp h u ric  ac id  
(1 : 14) in  a  ta l l  2 0 0 -m l b e a k e r . A d d 2  m l o f  2 5 %  
t a r ta r ic  a c id  so ln . an d  1 7 - 2 0  g o f  am m o n iu m  ch lo rid e  
a n d  d ilu te  to  10 0  m l. A d d ro so lic  a c id  in d ica to r  
a n d  a  fa in t  e x ce ss  o f a m m o n ia ; s t ir  an d  ad d  4  m l 
o f  a m m o n ia  (0 -9 0 ). E le c tro ly s e  fo r  2 0  m in . b y  
g e n tle  a ir  a g ita tio n  (2 a m p .) , tu rn in g  on  th e  e le c tr ic  
c u rr e n t b e fo re  im m e rs in g  th e  co p p er- o r n ick e l- 
p la te d  p la tin u m  c a th o d e . (N ick el c a th o d e s  a re  
m o re  c o n v e n ie n t.)  Q u ick ly  re p la ce  th e  b e a k e r  w ith  
o n e  co n ta in in g  w a te r , re p e a t th is  o p era tio n , an d  
fin a lly  im m e rse  in  n e u tra l  a lco h o l. H e a t  th e  
c a th o d e  in  a n  o v e n  a t  100° C ., re m o v in g  i t  a s  soon  
a s  i t  is  d r y ;  co o l a n d  w eigh . H y d ro g en  su lp h id e  
tr e a tm e n t  m u st b e  u sed  to  e lim in a te  lead , tin ,
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ca d m iu m , co p p er o r  s ilv er , i f  a p p re c ia b le . C opper 
re m a in s  u n d isso lv ed  an d  need  n o t  b e  filte red  off in 
ro u tin e  w o rk . A  d e te rm in a tio n  c a n  b e  co m p le ted  
w ith in  3 0  m in . W . R .  S .

P h o t o m e t r i c  D e t e r m i n a t io n  o f  B e r y l l i u m  in  
P r e s e n c e  o f  A lu m in iu m  a n d  in  A lu m in iu m  
A l lo y s .  W . S t r o s s  a n d  G . H . O s b o r n  J. Soc. Chem. 
Ind., 19 4 4 , 6 3 , 2 4 9 -2 5 1 )— T h e  m eth o d  d ep en d s on 
th e  d e v e lo p m e n t o f a  brow n  co lo u r b y  ^ -n itr o b e n -  
zen e-azo -o rc in o l w ith  b e ry lliu m  in  a lk a lin e  so ln ., 
w h ich  is  d e term in ed  p h o to m e tr ica lly  w ith  a  S p e k k e r  
a b so rp tio m e te r  o r  a  P u lfr ic h  p h o to m e te r . T h e  
ran g e  o f a lk a l in ity  is  r a th e r  n arro w , re q u irin g  
ca re fu l c o n tro l, an d  a llo w an ce  m u st b e  m ad e fo r 
th e  c o lo u r o f  th e  d y e  itse lf . T h e  u se fu l ran ge, 
u n d e r th e  co n d itio n s  used , w as 0 01 to  0 -08  m g  o f 
b ery lliu m  in  25  m l. A lu m in iu m  u p  to  ca. 2 4 0  m g 
in  25  m l h as p r a c t ic a lly  n o e ffe c t, p ro v id ed  t h a t  an  
e x ce ss  o f l  m ol. o f sod iu m  h y d ro x id e  p e r  m ol. o f 
a lu m in iu m  p re se n t is p re s e n t in  a d d itio n  to  t h a t  
re q u ired  w ith  b ery lliu m  o n ly . T h e  o n ly  e le m e n t 
h a v in g  a  ser io u sly  in te r fe rin g  e ffe c t is  co p p er, w h ich  
m u st be c o m p le te ly  se p a ra te d . Z in c  in te r fe re s  to  
o n ly  a  s lig h t e x t e n t  (3-3  m g  g a v e  th e  p h o to m e tr ic  
e q u iv . o f  0 -0 4  m g o f b e ry lliu m ), an d  ca n  b e  re a d ily  
rem o v ed  as su lp h id e . Beryllium in Aluminium 
Alloy— F o r  a  b ery lliu m  c o n te n t  o f 4 %  to  0 -1 % , 
ta k e  a  sa m p le  w e ig h t o f  100-200 m g, an d  fo r  less 
th a n  0 -1 %  ta k e  6 0 0  m g. A d d to  th e  sam p le , 
co n ta in e d  in  a  2 5 -m l ce n tr ifu g e  tu b e , a  d efin ite  
v o lu m e o f 5 TV sod iu m  h y d ro x id e  (0 -7 4  m l fo r each  
100 m g  o f sa m p le  p lu s 2 m l in  a d d itio n ), an d  w hen 
so lu tio n  is a s  co m p le te  a s  p o ssib le , h e a t, i f  n ecessa ry , 
d ilu te  th e  liqu id  to  a b o u t 15  m l an d  tra n s fe r  i t  to  a  
5 0 -m l m easu rin g  flask  a f t e r  ce n tr ifu g in g  t o  se p a ra te  
a n y  resid u e (R ) .  T a k e  an  a liq u o t, e.g., t h a t  re p re ­
se n tin g  1 m g  o f sa m p le  fo r  a n  a llo y  w ith  3 - 8 %  o f 
b e ry lliu m , o r 1 2 0 -2 4 0  m g fo r th e  lo w est b ery lliu m  
c o n te n t (0 - 0 2 -0 -0 1 % ) .  A d d su ffic ie n t 2  N  sodiu m  
h y d ro x id e  to  p ro d u ce , to g e th e r  w ith  th e  sodiu m  
h y d ro x id e  c o n te n t  o f  th e  a lu m in iu m  soln . an d  o f 
th e  d y e  so ln ., a  to ta l  eq u iv . to  3 m l o f  2 N  (o n ly  th e  
2  m l o f ex ce ss  o f 5 N  sod iu m  h y d ro x id e  a re  co u n ted  
h e re  a s  th e  sod iu m  h y d ro x id e  c o n te n t  o f  th e  
a lu m in iu m  s o ln .) ; th e n  a d d  5 m l o f  0 -6 4  M  b o ric  
a c id  so ln ., d ilu te  to  19 m l an d  m ix  w ith o u t d e la y  
to  re -d isso lv e  a n y  p p td . h y d ro x id e . A d d  6 m l o f 
d y e so ln . (0 -025  g  in  1 00  m l o f  0-1 N  sod iu m  
h y d ro x id e), m ix , an d  d e te rm in e  th e  p h o to m e tr ic  
e x t in c tio n . (T h e  d y e  so ln . is  p rep ared  b y  m e ch a n i­
c a lly  s tir r in g  th e  d y e  a n d  a lk a li  so ln . fo r  se v e ra l 
h o u rs a n d  filte rin g .) T h e  a m o u n t o f  b ery lliu m  is 
fou n d  b y  re fe re n ce  to  a  c a lib r a tio n  c u rv e  e s ta b lish e d  
w ith  so ln s. o f k n ow n  b ery lliu m  c o n te n t  c o n ta in in g  
2-7 m l o f 2 N  sod iu m  h y d ro x id e , 5 m l o f  0 -6 4  M  
b o ric  a c id  a n d  6 m l o f d y e s o ln . ' T h e  b la n k  v a lu e  
o f th e  so ln . w ith o u t b e ry lliu m  is  d ed u cted  b o th  
in  th e  d e te rm in a tio n  an d  in  e s ta b lish in g  th e  c a li­
b ra t io n  cu rv e . N o rm ally , no s ig n ific a n t a m o u n t o f  
b e ry lliu m  re m a in s in  th e  a lk a li-in so lu b le  resid u e (R ) 
fro m  a llo y s  w ith  less th a n  0-2%  o f b ery lliu m , an d  
o n ly  tr a c e s  fro m  ric h e r  a llo y s , e.g., 0-02%  w as fou n d  
fro m  a  4 -5 %  b e ry lliu m  a llo y . T o  d e te rm in e  th e  
b e ry lliu m  in  th is  resid u e , d isso lv e i t  in  th e  tu b e  in  
1 m l o f  S N  su lp h u ric  a c id  a n d  1 m l o f  2 0  vol. h y d ro ­
gen  p ero x id e . D eco m p o se  th e  e x ce ss  o f  p ero x id e  b y  
h e a tin g  a n d  ad d  20 m g o f fin e tr im m in g s  o f  p u re 
a lu m in iu m  to  p p t. th e  co p p er. Cool, ad d  7 m l o f 
5  A' sod iu m  h y d ro x id e  so ln ., d ilu te  to  2 5  m l, 
filte r , an d  ta k e  5  m l fo r  p h o to m e tr ic  d e te rm in a tio n  
a s  d e scrib ed  a b o v e . F o r  th e  d e te rm in a tio n  o f  . 
b ery lliu m  in  co p p er a llo y s , d isso lv e  th e  a llo y  in  
n it r ic  an d  su lp h u ric  a c id s  a n d  re m o v e  th e  co p p er 
b y  e lec tro ly sis . S .  G . C.

D e t e r m i n a t io n  o f  N i t r i t e  w i t h  t h e  G r ie s s  
R e a g e n t .  W . V . B .  S u n d a r a  R a s  ( / .  Indian 
Client. Soc., 1 9 4 4 , 2 1 ,  51—5 2 )— F o r  th e  m a x im u m  
d e v e lo p m en t o f c o lo u r a  lo n g  p erio d — o v e r 3 h r .— is 
req u ired  w hen th e  re a c t io n  p ro ceed s a t  th e  o rd in a ry  
te m p . I t  is now  fou n d  t h a t  th e  fu ll co lo u r d evelop s 
on  h e a tin g  th e  so ln . a t  1 0 0 °  C. fo r 5 m in . T h is  
m o d ifica tio n  is a d v a n ta g e o u s  in  eco n o m isin g  in  
tim e  w h en  L o v ib o n d  g lasse s  a re  used fo r  th e  
c o lo r im e tr ic  co m p ariso n . S .  G . C.

A n a l y s i s  o f  S i l i c a t e s  a n d  D u s t s  f r o m  th e  
W i t w a t e r s r a n d  G o ld  M in e s .  J .  J .  F r a n k e l
( / .  Chem. Mel. and Mining Soc., S. Africa, 1944 , 4 4 , 
1 6 9 -1 7 9 )— T h e  p rin c ip a l o b je c t  o f th is  in v e stig a tio n  
w as to  d e term in e  w h e th e r  a n y  s il ic a te s  o th e r  th a n  
s e r ic ite  w ere p re se n t in  a p p re c ia b le  a m o u n ts  in  th e 
co n g lo m era tes  a n d , if  p o ssib le  to  iso la te  q u a n tit ie s  
su ffic ie n t fo r  c h e m ica l a n a ly s is  an d  o th e r  d e te r ­
m in a tio n s ; a lso  to  d e term in e  w h ich  m in e ra ls  w ere 
p re se n t in  th e  d u sts  p ro d u ced  und ergrou n d . 
M in e ra l sam p les fro m  th e  co n g lo m e ra te  w ere co l­
le c te d , w h ere p o ssib le , b y  h a n d  p ick in g , b u t  for 
th o se  in  in t im a te  a sso c ia tio n , fin e grin d in g , follow ed 
b y  g r a v ity  se p a ra tio n  o r c e n tr ifu g in g  in  heavy' 
liq u id s, w as n ece ssa ry . T h e  p rep ared  m ineral 
p ow d er w as f irs t s u b je c te d  to  sp e ctro g ra p h ic  
a n a ly s is ; th is  en a b led  u n n ecessa ry  ch e m ica l d e te r ­
m in a tio n s  o f  a b s e n t or t r a c e  e lem en ts  to  b e  avoid ed. 
O p tica l an d  o th e r  p h y sica l te s ts  w ere th e n  m ade 
an d , in  som e in s ta n ce s , X - r a y  d iffra c tio n  p h o to ­
g rap h s, e s ta b lish in g  th e  id e n t ity  o f  th e  m in era l, 
w ere ta k e n . C h em ica l a n a ly s is  w as ca rrie d  ou t 
on  ty p ic a l sam p les o f  se r ic ite , p y ro p h illite , ch lo r ite , 
a c t in o lite ,  ep id o te , c h lo r ito id  an d  c la y  m in era ls . • 
T h e  re su lts  o f  a ll th e  fo reg o in g  in v e s tig a tio n s  c o n ­
firm ed  t h a t  s e r ic ite  is  th e  d o m in a n t s il ic a te  in  th e 
B a n k e t .  F o r  m in e  d u sts , ch e m ica l d e term in a tio n s  
a re  u n re lia b le  w h ere th e  sa m p le  is sm all an d  th e  
p a rt ic le  size  is  less th a n  2ft. F o r  su ch  sam p les, 
th e  su re s t m eth o d  o f d istin g u ish in g  b e tw ee n  q u a rtz  
an d  s il ic a te  p a rt ic le s  is  b y  X - r a y  d if fra c tio n . C om ­
p a riso n  w ith  th e  p a t te r n s  o b ta in e d  fro m  s y n th e tic  
s ta n d a rd s  c o n ta in in g  k n ow n  p ro p o rtio n s  o f q u a rtz  
a n d  s e r ic ite  en a b led  q u a n tita t iv e  re su lts  to  be 
o b ta in e d . A  n u m b e r o f  d u s t sa m p les , inc lu d in g  
su rfa ce  c ru s h e r  d u sts, w ere e x a m in e d . A ll b u t  one 
co n ta in e d  8 5 - 9 0 %  o f q u a r tz , b u t  o n e  sam p le, 
co n sid ered  to  b e  fa ir ly  re p re se n ta tiv e  o f  inh aled  
d u st, c o n ta in e d  2 5 - 3 0 %  o f se r ic ite . I t  is suggested  
th a t  u se fu l co rre la tio n  m a y  b e  o b ta in e d  b y  th e  
a p p lic a tio n  o f X - r a y  d if fra c tio n  te c h n iq u e  to  th e  
e x a m in a tio n  o f  m in e ra l m a tte r  in  s il ico t ic  lung 
tissu es a n d  resid u es (cf. N a g e lsch m id t a n d  K in g , 
Biochem. J., 1 9 4 1 , 3 5 ,  15 2 ). B .  S . C.

Physical M e t h o d s ,  A p p a r a t u s ,  etc.
P o l a r o g r a p h i c  R e d u c t io n  o f  R h o d iu m  C o m ­

p o u n d s .  J .  B .  W i l l i s  (J. Amer. Chem. Soc., 1944, 
66, 1 0 6 7 -1 0 6 9 )— A  s tu d y  o f th e  p o laro g rap h ic  
re d u c tio n  o f  a  n u m b e r o f  rh o d iu m  com p lexes 
in d ica te s  t h a t  a  p y r id in e -p o ta ss iu m  ch lo r id e  m edium  
is  p ro b a b ly  th e  m o st s u ita b le  fo r  th e  a n a ly tic a l 
d e te rm in a tio n  o f  rh o d iu m . A  3 -S O x  10“* A/ soln . 
o f  rh o d iu m  tr ic h lo r id e  in  M  p y r id in e /M  p o tassiu m  
ch lo rid e  g iv es a  w ell-d efin ed  s te p  a t  — 0 -4 1 4  v o lt .

B .  S .  C.

S p e c t r o p h o t o m e t r i c  A n a l y s i s  o f  F a t s .
B .  W . B e a d l e  a n d  H . R .  K r a y b i l l  (J. Amer. 
Chem. Soc., 1944 , 66, 1 2 3 2 )— T h e  sp e ctro p h o to ­
m e tr ic  m e th o d  o f SMitchell, K r a y b il l  an d  Zscheile. 
{Ind. Eng. Chem., Anal. Ed., 1 9 4 3 , 1 5 , 1 ;  Analyst,



PHYSICAL METHODS, APPARATUS, ETC. 359
1 9 4 2 , 6 7 , 310) lia s  b een  e x te n d e d  t o  in c lu d e  a n im a l 
fa ts  co n ta in in g  sm all a m o u n ts  o f  a ra c h id o n ic  a c id - 
In  o rd er to  p ro v id e  a  re fe re n ce  sta n d a rd , m e th y l 
a ra c h id o n a te , a p p ro x . 9 5 %  p u re , w as g iv en  th e  
sa m e a lk a li iso m e risa tio n  tr e a tm e n t  as used in  th e  
p re v io u s in v e s t ig a tio n , an d  i ts  a b so rp tio n  c h a r a c ­
te r is t ic s  w ere m easu red  w ith  a  B e c k m a n  p h o to - ' 
e le c tr ic  sp e ctro p h o to m e te r . T h e  “ sp e cific  a b ­
so rp tio n  co e ff ic ie n ts ,” c a lc u la te d  fo r  100%  p u r ity ,, 
a t  th e  a n a ly t ic a lly  im p o rta n t w a v elen g th s, a re  as 
fo llo w s; v a lu e s  o b ta in e d  fo r  .h igh ly  p u rified  lin o len ic  
a n d  lin o lic  a c id s, u sin g  th e  sa m e in s tru m e n t, a re  
a lso  g iv en . *

S p e c if ic  a b so rp tio n  co e ffic ie n t a t  
Iso m e rise d  fa t t y  ,-------------------------- A--------------------------,

a c id  so ap  2340a 2680a 3010a 3060a
A ra c h id o n ic  . . 59 -3  . 5 3 -4  2 5 -8  22 -6
L in o le n ic  . .  6 0 -9  5 3 -2  —  —
L in o lic  . . 8 6 -0  —  —  —
[Abstractor's note— T h e  "s p e c if ic  a b so rp tio n  c o ­
e ff ic ie n t ,” as d efined  b y  M itch e ll et at., w ou ld , u sin g  
th e  n o m e n c la tu re  re co m m en d ed  fo r  u se in  The 
Analyst, b e  ca lle d  “ sp e cific  e x t in c t io n  c o e ff ic ie n t,”
i.e., th e  e x t in c t io n  co e ffic ie n t fo r  a  so lu tio n  o f 
co n cn . 1 g  p e r  l itre .]  B .  S . C.

S p e c t r o c h e m i c a l  A n a l y s i s  o f  C o p p e r  a n d  
C a d m iu m  in  t h e  P r e c i p i t a t e s  o f  C a d m iu m  a n d  
C o p p e r  Q u in a ld ln a t e s .  A . K .  M a ju m d a r  ( / .
Indian Chem. Soc., 1 9 4 4 ,2 1 ,  2 4 - 2 6 ) — U sin g  N itc h ie 's  
m eth o d  (Ind. Eng. Chem., Anal. Ed., 1929 , 1 , 1), 
q u a n t ita t iv e  s p e ctro g ra p h ic  d e te rm in a tio n s  h a v e  
b een  m a d e  o f th e  a m o u n ts  o f ca d m iu m  an d  co p p er 
a d sorb ed  b y  co p p er an d  c a d m iu m  q u in a ld in a te s  
re sp e c tiv e ly . S e p a ra tio n s  o f co p p er an d  ca d m iu m , 
in p ro p o rtio n s  ra n g in g  fro m  ca. 20 c o p p e r /8 0  c a d ­
m iu m  to  60  c o p p e r /4 0  ca d m iu m  w /w , w ere c a rrie d  
o u t, as p re v io u sly  d e scrib ed  b y  th e  . a u th o r  
(Analyst, 1 9 4 3 , 68, 2 4 2 ), a n d  th e  p p ts . w ere co n ­
v e rte d  in to  a n h y d ro u s su lp h a te s  b e fo re  k n ow n  
a m o u n ts  w ere a rce d . -S ta n d a rd s w ere p re p a re d  b y  
m ix in g  su ita b le  p ro p o rtio n s  o f cad m iu m  an d  co p p er 
su lp h a tes  an d  q u in a ld in ic  a c id  so ln s., co n v e rtin g  
in to  th e  an h y d ro u s su lp h a te s  an d  a rc in g  e x a c t ly  
a s  th e  te s ts .  T h e  re su lts  show ed t h a t  co p p er 
q u in a ld in a te  p p td . in  p re sen ce  o f cad m iu m  ad sorb s 
0 -05  to  0 -0 7 %  o f c a d m iu m ; cad m iu m  q u in a ld in a te  
m a y  a d so rb  as m u ch  a s  0 -3 %  o f co p p er (p e rcen ta g e s 
on  th e  w eig h ts o f  m e ta l in  th e  c o m p le x ). C. F .  P .

S p e c t r o g r a p h i c  D e t e r m i n a t io n  o f  C a lc iu m  
i n  P r e s e n c e  o f  L a r g e  Q u a n t i t i e s  o f  M a g n e s iu m .
C . H . W o o d  (J. Soc. Chem. Ind., 1 9 4 4 , 6 3 ,  2 5 3 -2 5 6 )  
— T h e  S c h e ib e  so lu tio n  m eth o d  (Z. angew. Chem., 
1936, 4 9 ,  4 4 3 ) o f sp e ctro g ra p h ic  a n a ly s is  h a s  th e  
a d v a n ta g e s  t h a t  so ln s. o f th e  p u re  s a lts  c a n  be 
used a s  s ta n d a rd s , an d  a n y  su ita b le  m e ta l s%lt m a y  
b e  in co rp o ra te d  in  th e  so in . t o  p ro d u ce  a n  a u x ilia ry  
sp e ctru m  o r to  a c t  a s  a  sp e ctro sc o p ic  b u ffer. T h is  
te ch n iq u e  m a y  b e  a p p lied  to  th e  d e te rm in a tio n  o f 
ca lciu m  in  m a g n e site  an d  o th e r  m a g n esiu m -rich  
m a te r ia ls . I t  w as fou nd  t h a t  g r a p h ite  e le c tro d e s  
w ere u n su ita b le , a s  th e ir  c a lc iu m  c o n te n t  w as 
n e ith e r  c o n s ta n t  n o r low  en ou g h . H ilg e r  H .S . 
ca rb o n  e le c tro d e s  sh ow ed  n o t r a c e  o f ca lc iu m  w h en  
ex c ite d  u n d er th e  se le c te d  co n d itio n s . Procedure—  
P re p a re  e lec tro d es o f  th e  H .S . c a rb o n , 7 to  10 m m  
long , an d  p o lish  o n e  end  o f e a c h  to  a  f la t  su rfa ce  
w ith  a  fin e file . S p a r k  th e  p re p are d  su rfa ce s  fo r  
60  sec ., u sin g  a  1 5 ,0 0 0  v o l t  A .C . sp a rk , w ith  in ­
d u c ta n ce  o f  19-7/xH, c a p a c ity  o f 0-005/xF  a n d  3 m m  
sp a rk  g ap . D isso lv e  5  g  o f  th e  sa m p le  to  b e  
an a ly sed  in  th e  m in im u m  o f d il. h y d ro ch lo ric  a c id  
an d  d ilu te  to  10 0  m l. T ra n s fe r  5  m l o f  th is  so ln .

to  a  te s t- tu b e , ad d  a n  e q u a l v o l. o f a lc o h o l an d  
2 m l o f a  so ln . co n ta in in g  3 %  o f n ick e l. T ra n s fe r  
on e d rop  o f th is  fin a l so ln ., u sin g  a  su ita b le  p ip e tte , 
to  th e  p o lish ed  en d  o f e a c h  o f  a  p a ir  o f  e lectro d es . 
A fte r  a b o u t 10  m in . in  a ir , tr a n s fe r  th e  e lec tro d es 
to  a n  o v en  an d  d ry  a t  150° C. fo r  1 h r. P re p a re  
th e  sp e ctro g ra m , using a  p re -sp a rk  period  o f  90  sec. 
a n d  ex p o su re  o f 4 0  sec. on  a n  I lfo rd  O rd in a ry  p la te  
in  a  m ed iu m  q u a r tz  sp e ctro g ra p h . W ith  a  m icro - 
p h o to m e te r , o b ta in  th e  ra t io  o f th e  g a lv a n o m e te r  
d e flex io n s co rre sp o n d in g  to  th e  lin es C a3158-9A  
an d  N i3 1 0 1 -9A. D ed u ce  th e  ca lc iu m  c o n te n t  o f  th e  
sa m p le  fro m  a  g ra p h  p re p are d  fro m  s ta n d a rd  so ln s. 
o f kn ow n  c a lc iu m  c o n te n t  w ith  th e  sam e te ch n iq u e . 
T h e  m ag n esiu m  c o n te n t  o f  th e  sa m p le  sh ou ld  be 
w ith in  ± 5 %  o f t h a t  o f  th e  s ta n d a rd  so ln s. A n  
im p o rta n t fe a tu r e  is  th e  u se o f a lco h o l, w h ich  
g r e a t ly  fa c i l ita te s  th e  u n ifo rm  an d  ra p id  a b so rp tio n  
o f  th e  so ln . b y  th e  c a rb o n  e lec tro d es . T h e  m eth o d  
g iv es re su lts  a c c u ra te  to  w ith in  ± 2 - 5 %  o f th e  
a m o u n t p re se n t o v e r th e  ran g e  2%  to  8%  of 
ca lc iu m  o x id e ; th is  co rresp o n d s to  th e  lim e  c o n te n t  
o f c o m m e rc ia l m ag n esia . B .  S . C.

D e t e r m i n a t io n  o f  C r e s o l s  in  C r e s y l i c  A c id .
H . W . T h o m p s o n  a n d  D . H . W h if f e n  (Chem. and 
Ind., S e p t. 2 3 rd , 19 4 4 , 3 4 3 )— T h e  in fra -re d  a b so rp ­
tio n  sp e c tra  o f  th é  th re e  iso m eric  creso ls  sh ow  
c h a r a c te r is t ic  d ifferen ces in  th e  w av elen g th  reg ion  
5  to  20/r. In  th e  reg ion  12 to  14/i, an  in ten se  
a b so rp tio n  b an d  is  fou nd  w h ich  m a y  b e  used  fo r 
q u a lita t iv e  o r q u a n tita t iv e  a n a ly s is , s in ce  i t s  e x a c t  
p o sitio n  v a r ie s  -with th e  p a r t ic u la r  iso m er in v o lv ed  
an d  th e  in d iv id u a l b a n d s a re  re a d ily  se p a ra te d . 
U sin g  • p u re m a te r ia ls , th e  a b so lu te  e x t in c t io n  
co e ffic ie n t fo r  e a ch  iso m er h a s  b een  d eterm in ed  
fro m  m e a su rem en ts  o n  d ilu te  so ln s. in  a  so lv e n t 
w h ich  is  tr a n s p a re n t th ro u g h o u t th e  w av elen g th  
ra n g e  co n cern e d . In  on e m ea su rem en t, w h ich  
ta k e s  a b o u t 10 m io ., i t  is  p o ssib le  to  e s t im a te  each  
iso m er in  a  m ix tu re , to  w ith in  a  few  p e r  c e n t, o f  th e  
a m o u n t p re se n t, u sin g  a b o u t  0-5  m l o f sam p le. 
[Abstractor’s Note— T h e  a u th o r s  g iv e  no d a ta  
b e y o n d  th e  a b o v e  g e n e ra lisa tio n  re sp e c tin g  th e  
v a r io u s  b a n d s .] ’ B .  S . C.

R e l a t i o n s h ip  b e t w e e n  C e l lu lo s e  V i s c o s i t i e s  
M e a s u r e d  b y  t h e  T . A . P . P . I .  S t a n d a r d  a n d  
C u p r ie t h y le n e d ia m ln e  M e t h o d s .  A . J .  C o r e y
(Paper Trade J., 1 9 4 4 , 1 1 8 , M a y  11, p p . 5 1 - 5 2 ,  
T.A.P.P.I. Sect., 1 6 7 -1 6 8 )— T h e  s ta n d a rd  T .A .P .P . I .  
m e th o d  (T  2 0 6  m -3 7 ) fo r th e  d e te rm in a tio n  o f  th e  
v is c o s ity  v a l. o f ce llu lo se  a t  2 0 °  C. (a  m o d ifica tio n  
o f  th e  o rig in a l cu p ra m m o n iu m  m eth o d , cf. C lib b en s 
an d  G e a k e , Analyst, 1928 , 5 3 ,  306 ) is  co m p ared  
w ith  th e  cu p rie th y le n e d ia m in e  m eth o d  (Id., 1942 , 
6 7 , 178) a t  2 5 °  C. fo r  11 sam p les  o f b lea ch e d  su lp h ite  
w ood p u lp  co v er in g  th e  v is c o s ity  ra n g e s 1 0 -5 -  
8 5 -5  c p . a n d  1 6 -2 -4 4 0 -0  cp . fo r  th e  re sp e c tiv e  
m e th o d s ; th e  v a r ia tio n s  b e tw ee n  in d iv id u a l te s ts  
on  th e  sa m e p u lp  w ere 5 - 1 5  an d  ca. 2 % ,  re sp e c tiv e ly . 
T h e  g ra p h ic a l ex p ressio n  o f  th e  re su lts  so  o b ta in e d  
(fo r 1%  so ln s.) en a b le s  v a lu es  o b ta in e d  b y  th e  
m e th o d s  to  b e  in te r -c o n v e rte d . A s ta n d a rd  N a tio n a l 
B u re a u  o f  S ta n d a rd s  re fe re n ce  o il (v isco s ity , 2 0 0  cp . 
a t  2 5 °  C .) is  p re ferred  to  g ly cer in  fo r  c a lib r a tin g  
th e  in s tru m e n ts . F o r  th e  c u p rie th y le n e d ia m in e  
m eth o d  th e  sam p les  w ere d is in te g ra te d  b y  s tir r in g  
in  w a te r , fo rm ed  in to  a  b u lk y  p ad  o n  a  B u c h n e r  
fu n n el, a n d  d ried  w ith o u t p re ss in g ; th e  re su ltin g  
p u lp  co u ld  b e  to r n  u p  b y  h an d , an d  th e n  d isso lv ed  
re a d ily  in  th e  so lv e n t in  4  m in . P u lp s  o f v e ry  h ig h  
o r  low  v is c o s ity  sh o u ld  b e  ev a lu a te d  in  0 -5 0  an d
0 -7 5 %  c o n c n s ., a n d  th e  v a lu e  fo r  1 %  co n cn . c a l­
c u la te d  fro m  th ese . J .  G .
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C o lo u r  M e a s u r e m e n t  f o r  C o n t r o l  a n d  R e ­

s e a r c h  in  P a p e r m a k i n g .  S .  R .  H . E d g e  a n d
H . M . M c K e n z ie  (Proc. Tech. Sect. Paper Makers' 
Assoc., 19 4 3 , 2 4 ,  2 0 1 -2 1 1 )— C o m p a ra tiv e  tr ich ro ­
m a tic  coeff. an d  b rig h tn e s s  m e a su rem en ts  a re  
ta b u la te d , fo r  6 p a p e rs  o f v a r io u s  sh ad es o f  w h ite , 
o b ta in e d  w ith  th e  H ilg er "B la n e u m e te r ”  an d  w ith  
th e  H a r d y  R e c o rd in g  S p e ctro p h o to m e te r . T h e  
a g re e m e n t b e tw ee n  th e  2 in s tru m e n ts  is reg ard ed  
as good , b e a r in g  in  m ind th e  f a c t  t h a t  a  d iffere n t 
S ta n d a rd -A  ty p e  illu m in a n t w as used fo r each . 
C om p arison s o f p a p e rs  o f s im ila r  co lo u rs  a re  fa c il i­
ta te d  b y  co m p a rin g  th e  m ean  to n e s  an d  co lo u r 
fa c to rs . T h e  fo rm e r is  th e  a v e ra g e  re f le c tiv ity  o f 
th e  p a p e r u sin g ' th e  red , g reen  an d  b lu e  f i l te r s ; on  
th e  w h ole i t  re p re se n ts  th e  g en era l re fle c tiv ity  o f 
th e  sa m p le  b e t te r  th a n  does th e  re f le c t iv ity  in  w h ite

lig h t, a lth o u g h  th e  2 figu res a re  seld om  v ery  
d iffere n t. T h e  co lo u r fa c to r  is  th e  a r ith m e t ic  m ean  
o f th e  d ifferen ces b e tw ee n  th e  re fle c tiv it ie s  w ith  each  
o f th e  3 filte rs  an d  th e  m ea n  to n e ;  fo r  a  n e u tra l 
sh ad e  i t  is  zero, an d  w ith  d e p a rtu re s  fro m  th e  
n e u tra l w h ich  a re  a ll o f  th e  sa m e sh ad e, i t  ex p resses 
th e  re la t iv e  in te n s ity  o f th e  co lo u r. A p p lica tio n s 
o f th e  “ B la n c o m e te r” to  m a tc h in g  th e  sh ad es o f 
p a p e r an d  p a p e r co lo u rin g  m a tte rs , t o  m easu rin g  
th e  fa s tn e ss  to  lig h t o f  p ap e r, a n d  to  th e  reco rd in g  
o f co lo u r s ta n d a rd s  fo r  p u lp  an d  p a p e r a re  d escrib ed . 
E a c h  in s tru m e n t re q u ire s  s e p a ra te  c a lib r a t io n ; a  
v e ry  s te a d y  su p p ly  o f m a in s  e le c tr ic i ty  is  n ecessary  
to  o p e ra te  i t ,  an d  th e  h ig h -ten s io n  b a tte r ie s  need 
fre q u e n t c h e ck in g ; th e  a rra n g e m e n ts  p ro v id ed  for 
fo cu sin g  th e  n eed le  o n  th e  scree n  a re  n o t v e ry  
co n v e n ie n t. J .  G .

R e v i e w s

N utrition a n d  N a t i o n a l H e a l t h . B y  Sir R o b e r t  M cCa r r i s o n . Pp. 75. London; 
Faber & Faber, Ltd. 1944. Price 6s.

Here we find reprinted in most attractive and readable form,’ although "in complete 
conformity with the authorised economy standards,” the three Cantor lectures delivered in 
1936 by the former Director of Research on Nutrition in India. His work at the Coonoor 
laboratories, where Dr. W. T. Aykroyd became his equally distinguished successor, is well 
known to all students of nutrition, and indeed to an even wider public, both lay and scientific.

Sir Robert McCarrison’s impressive demonstrations of the devastating effects that low- 
grade diets could have on the animal organism were a milestone in the history of the subject. 
They are summarised in these lectures, with an emphasis that is legitimate but never exceeds 
the bounds of modesty. Th'e lectures, indeed, constitute a historical document, epitomising 
as they do the state of knowledge available eight years ago about the relations between diet 
and health. It is the historical nature of these lectures, moreover, that justifies their repro­
duction substantially unaltered, although the book contains a number of statements that 
might not command general acceptance to-day. Some of them need-amendment because 
knowledge has advanced; others are expressions of the author’s particular “Weltanschauung” 
and must be considered to be ob iter d ic t a rather than accepted scientific truths. Among 
these personal opinions I should include the passage (p. 1 1 ) reading . . there is something 
in the freshness of food, especially vegetable food—some form of energy perhaps; it may be 
certain rays of light or electrical property—which gives to it a health-promoting influence.” 
This reads more like a result of mystical revelation than of laboratory experiment. Among 
the statements requiring modification in the light of contemporary research are those that 
describe cod-liver oil as -a rich source of iodine, herrings as a rich source of vitamin A and 
vitamin E as occurring in milk and meat; the references to the vitamin B2 complex naturally 
would require considerable alteration to bring them up to date.

Both the author’s personal views and the statements that no longer hold good, far from 
being blemishes, serve to emphasise the value of these lectures as a survey of nutritional 
science at a particular time in its history by one of the most distinguished workers in the 
field. A. L. B a c h a r a c h

Q uant i t a t iv e C h e m i c a l A naly s i s. A St u d e n t ’s H a n d b o o k . By Prof. Jo s e p h R e i l l y, 
M.A., Sc.D., F.R.I.C., F.Inst.P., and E ileen A. M o y n i h a n , M.Sc. Pp. xiv + 116. 
Cork University Press. 1944. Price 7s. 6d.

The worth of a laboratory handbook of elementary quantitative analytical chemistry 
must of necessity, in these days, depend more upon the manner in which the subject is pre­
sented than upon its nature; this nature has now been fixed for several generations by custom 
and the exigencies of the examination syllabus. In this book, intended for second-year 
students, although the matter is old, the treatment is up-to-date and in keeping with modem 
analytical practice.

The authors require that, in addition to this, their bench handbook, a student shall have 
ready access in the laboratory to a selected library of modern standard text-books. A list
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of about a dozen recommended reference books includes the excellent texts of Sutton (A. D. 
Mitchell’s ed.) and A. I. Vogel. This will ensure that a student who takes the second-year 
course solely for examination purposes, or as part of a general education, may fill his require­
ments by confining'himself to the bench book; on the other hand, those who wish to make a 
profession of analytical chemistry will have the satisfaction of being able to lay a firm 
foundation.

The book is well written, well produced, and practically free from error; the only statement 
to which exception can be taken is an obscurity in the table on p. 106, whereby it would 

: appear that manganese can be detected by the red lead test in presence of chlorides.
A lack of uniformity in terminology shown by the use of "process” and "method,” 

“estimation” and “determination” as interchangeable pairs of words, often on the same page 
and sometimes in the same sentence, combined with the invariable use of “c.c.” instead of 
“ml,” gives the pages an old-style appearance that may conceivably be prejudicial to that 
wider appeal of the book hoped for by its sponsors.

An improved technique for separating phosphate ion by the zirconyl chloride method in 
qualitative analysis is described in an appendix. This will possibly prove of interest to 
a wider class of chemists than those for whom the book is primarily intended. The improve­
ment consists in means for avoiding the large excess of zirconium that is usually employed. 
A method is also given for removing the small remaining excess if so desired. Starting 
with one mg each of Fe, Al, Cr, Mn, Ca, Mg, and 20 mg of phosphate ion, the reviewer obtained 
a clean separation, followed by sharp confirmatory tests for the ions present, and considers 
the method worthy of trial by analysts interested in this separation. This qualitative 
exercise Is included in a quantitative handbook because it "provides excellent practice in 
careful manipulation.” Having tried it, one can only offer the opinion that the basic acetate 
separation would provide a far greater trial of manipulative ability. F. L. O k e l l

A So u r c e  B o o k  o f A g r i c u l t u r a l  C h e m i s t r y . By C h a r l e s A. B r o w n e . Pp. 290.
Waltham, Mass.: The Chronica Botanica Co., London: Wm. Dawson & Sons, Ltd.
1944. Price §5.00.

Essentially the book consists of quotations extracted from old works bearing on agri­
cultural chemistry and notes upon them. Generally a short summary of the writings of an 
old author is given to indicate his work or to show the advancement made in the science of 
agriculture during his life. The first articles deal withr the early Greek nature philosophers 
living from about 640 B.C. and conclude with writings of the sixteenth century. During the 
days of Aristotle and Philo of Ityzantium knowledge was indeed scanty, and scientific explana­
tions of agricultural processes were non-existent. In the author’s view, advancement was not 
possible until the advent of Paracelsus (about 1500 a .d .), who conceived the idea of “prin­
ciples,” which led to the overthrow of the doctrine of the four old elements. Subsequent ’ 
chapters relate the truly scientific achievements of some of those old philosophers often classed 
as mere gold-seeking alchemists. Bacon, Van Hclmont, Stahl and Reaumur gave an impetus 
to agricultural experiment which eventually made warrantable the establishment of schools 
of research. A surprising amount of work by Black, Priestley and Cavendish had an 
agricultural application. The final chapter of the book is devoted to Liebig, not only because 
of his valuable contributions to the science of agriculture, but also on account of the influence 
he exerted on the outlook of so many of his pupils who were to become chemists of renown. 
His English pupils included Frankland, Gilbert, Gladstone, Muspratt and Playfair.

To anyone interested in the subject of alchemy the Source Book is important, as it 
indicates the real value of the work of some of the men often represented as being solely 
occupied in the attempt to transmute metals. Then anyone having a desire to obtain a 
picture of the progress of the science of agriculture through the ages will find that the pages 
of the Source Book supply this.

The illustrations, consisting of the title pages of some well-known early works, are 
attractive. F. W. F. A r n a u d



A D V I C E  T O  A U T H O R S
T h e  Council has approved the following notice by the Publication Committee, which is 
here given in condensed form.

The Sociëty publishes papers concerned with all aspects of analytical chemistry, 
inorganic and organic, as, for example, food and drugs analysis, analysis of water (including 
its bacteriological examination), gas analysis, metallurgical assays, biological standardisation 
and micro-analysis. Papers on these and allied subjects may be submitted for presentation 
and publication; they may:

(1) Record the results of original investigations into known methods or improvements 
therein ;

(2) Record proposals for new methods and the investigations on which the proposals 
are based;

(3) Record analytical results obtained by known methods where these results, by 
virtue of special circumstances, such as their range or the novelty of the materials 
examined, make a useful addition to analytical information;

(4) Record the application of new apparatus and new devices in analytical technique 
and the interpretation of results.

C o m m u n ic a t io n s .—Papers (which should be sent to the Editor) will normally be sub­
mitted to at least one referee, on whose advice the Publication Committee will be guided 
as to the acceptance or rejection of any communication. Papers or Notes accepted by the 
Publication Committee may not be published elsewhere except by permission of the
Committee. ' ,,*

A b s t r a c t s.—The MS. should be accompanied by a brief abstract of about 100 to 150 
words indicating the scope and results of the investigation.

Notes on. the writing of papers for THE ANALYST
M a n u s c r i p t .—Papers and Notes should preferably be typewritten.

The title' should be descriptive and should set out clearly the scope of the paper. 
Conciseness of expression should be aimed at ; clarity is facilitated by the adoption of a 

logical order of presentation, with the insertion of suitable paragraph or sectional headings. 
Generally, the best order of presentation is as indicated below:

(a) General, including historical, introduction.
(b) Statement of object of investigation.
(c) Description of# methods used. Working details of methods are usually most 

concisely and clearly given in the imperative mood, and should be given in this 
form, at least while economy of paper is pressing, e .g ., “Dissolve 1 g in 10 ml of 
water and add . . .”. Well-known procedures must not be described in detail.

(d) Presentation of results.
(e) Discussion of results.
(/) Conclusions.

To be followed by a short summary (100 to 250 words) of the whole paper: items (e) and (/) 
can often be combined.

I l lu s t r a t io n s ,  d ia g r a m s ,  etc.—The cost of setting up tabular matter is high and columns 
should therefore be as few as possible. Column headings should be brief or replaced by a 
number or letter to be used in combination with an explanatory footnote to the table.

Sketches or diagrams should be on white Bristol board, not larger than foolscap size, 
in Indian ink. Lettering should be in light pencil.

Tables or graphs may be used, but normally not both for the same set of results. 
Graphs should have the co-ordinate lines clearly drawn in ink.

R e f e r e n c e s.—References should be numbered serially in the text and collected in that 
order under “R e f e r e n c e s ” at the end of the paper. They should be given in the following 
form:

1. D u n n , J .  T .,  a n d  B lo x a m , H . C. L . ,  J. Soc. Chem. Ind., 1933, 52, 189t.
2. A llen , A . H .,  "Commercial Organic Analysis,” C h u rch ill, L o n d o n , 1882 .

Notes on the Presentation of Papers before Meetings of the Society are appended to the 
“Advice,” copies of which may be obtained on application to the Secretary, 7/8, Idol Lane, 
London, E.C.3. .



THE ANALYST V

JOINTS TO B.S. SPECIFICATION
Separately, or

As part of a complete apparatus 
OUR METAL MASTER JOINTS USED AS STANDARDS ARE N.P.L, CERTIFIED

" N O  MORE EXPENSIVE BUT VERY GOOD"

By the way, you may have seen the fuss that the U.S. is 
making about the ground halfball joints. I feel we 
ought to tell you that Townson used them in a special 
Haldane’s Apps. he designed 15 years ago.
We shall be delighted to make them again for anyone 
who really prefers them to B.S. joints, and we agree 
they have special applications! R.B.B.

  FOR   ' ‘ rvice to 3ci en ce

N o t  a t  a l l  n e w
b u t  w e  d a r e n ’t a d v e r t i s e  

t h e m  b e f o r e  a s  w e  c o u l d ’n t  c a t c h  u p  

w i t h  t h e  d e m a n d

T O W N S O N  &  M E R C E R  L I M I T E D
390, S Y D E N H A M  R O A D  C R O Y D O N
Telephone: THOrncon Heath 3851 (5 lines) Telegrams: Townson, Croydon
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