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

A N D  O T H E R  A N A L Y T I C A L  C H E M I S T S

A n Ordinary Meeting of the Society was held at 5 p.m. on Wednesday, April 5th, 1944, in 
The Chemical Society’s Rooms, Burlington House, London, W.l. The chair was occupied 
at first by Dr. J. R. Nicholls, Vice-President, and later by Mr. George Taylor, Hon. Treasurer. 
The following papers were presented and discussed: ‘‘The Determination of Residual Carbon 
Dioxide in Aerating Powder,” by C. K. Boundy, A.R.I.C., and R. W. Morris, B.Sc., A.C.G.F.C., 
F.R.I.C.; “The Volumetric Determination of Tin in Brasses and Bronzes after Separation of 
Copper as Oxalate,” by F. H. Edwards, B.Sc., and J. W. Gailer, B.Sc.; “The Determination 
of Lead as Molybdate,” by H. Holness, M.Sc., A.R.I.C.

NEW MEMBERS
H o n o r a r y  M e m b e r : Professor Alexander Findlay, M.A., D.Sc. (Aberdeen), Ph.D. (Leipzig), 

President of the Royal Institute of Chemistry.
O r d in a r y  M e m b e r s : William Miller Ord Allcroft, B.Sc. (Agric.), Ph.D.; Sidney Hartley 

Bales, M.Sc. (Leeds), F.R.I.C.; Frederick William Bernhardt; Ronald George Henry Baxendale 
Boddy, B.Sc. (Lond.), Ph.D. (Sheff.); Denis Wallace Bouchier, B.Sc. (Lond.), A.R.I.C.; 
Professor Henry Vincent Aird Briscoe, A.R.C.S., D.Sc. (Lond.), M.Sc. (Dunelm.), F.R.I.C.; 
Cecil Burkinshaw; Leslie Plugh Norman Cooper, Ph.D., D.Sc. (Wales), F.R.I.C.; (Mrs.) 
May Badger Craven, M.Sc.Tech. (Mane.), A.R.I.C.; Eric Eddings, M.Sc. (Lond.), A.R.C.S., 
D.I.C.; Harold Egan, B.Sc. (Lond.), A.R.I.C.; Arthur Clarence Francis, A.H-W.C., 
F.R.I.C.*; (Miss) Isabel Hodgson Hadfield, M.Sc. (Lond.); Norman George Heatley, M.A., 
Ph.D. (Cantab.); (Miss) Evelyn Marion Hickmans, M.Sc., Ph.D.; Frank Woolgar Jarvis, 
B.Sc. (Sheff.), A.R.I.C.; Frank Bentley Ridgen Marmoy, A.R.I.C.; Walter George Marskell, 
B.Sc. (Lond.); Frederick Alfred Mason, M.A. (Oxon.), Ph.D. (Munich), F.R.I.C.; Sydney 
Walter Maxted, B.Sc. (Lond.), A.R.C.S., A.R.I.C.; Roderick Everett Oakes; Leslie Charles 
Thomas, B.Sc.; Percy Frederick Ronald Venables, B.Sc., Ph.D. (Liv.), F.R.I.C:; Victor 
Charles Wallis; Edward Arthur Williams, B.Sc. (Birm.), A.R.I.C.

T h e  D e t e r m i n a t i o n  o f  D i m e t h y l a n i l i n e  i n  M i x t u r e s  

o f  A n i l i n e ,  M e t h y l a n i l i n e  a n d  D i m e t h y l a n i l i n e

B y  J. HASLAM, M.Sc., F.R.I.C., a n d  P. F. HEARN
I n t r o d u c t i o n —Following our work on the determination of diethylaniline in ethyl- 

aniline1 we have studied the determination of dimethylaniline in mixtures of aniline, 
methylaniline and dimethylaniline. Initially we attempted to apply the principle of our 
method,acetylation of the primary and secondary bases, followed by distillation of the 
faintly alkaline soln. of the reaction product and collection of the tertiary base in excess of 
hydrochloric acid. After suitable dilution of the soln. of the tertiary base the colorimetric 
reaction with nitrous acid was applied and the proportion of dimethylaniline was deduced 
from corresponding colorimetric tests on dimethylaniline solns. of known concentration.

When this test was applied to known mixtures of dimethylaniline and methylaniline 
the results obtained were disappointing, e .g .,

D im e thy lan ilm e  present, % ..  l-OOo 2-32 4-84
found, % . .  .0-50, 0-46 M l ,  0'-98 4-44, 4-02

At this stage we suspected a certain amount of interaction between the acetic anhydride 
mrd the dimethylaniline, and known amounts of a solution of dimethylaniline in acetic

* Th ro u g h  the N o r th  o f E n g la n d  Section.
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anhydride were treated with water, the aqueous soins, were rendered alkaline, and the 
dimethylaniline was distilled into standard acid soln. The dimethylaniline in the distillate 
was then determined colorimetrically, but the recovery was low. It was not improved much 
by variation of the amount of excess alkali present during the distillation, the results obtained 
being of the following order: present, 0-00102 g ; found, 0-00085-0-00093 g.

In view of the fact that the colour reaction of dimethylaniline- with nitrous acid is 
extremely sensitive—a given amount of dimethylaniline producing with nitrous acid about 
6 times as much colour as the same amount of diethylaniline—it was hoped that, without 
any distillation procedure, it might be possible to determine the dimethylaniline directly 
in the acétylation products of aniline, methylaniline and dimethylaniline mixtures, since the 
amount of substances which might interfere in the reaction of dimethylaniline with nitrous 
acid would be very small; thus for amounts of dimethylaniline up to c a . 20% in such mixtures, 
the final colorimetric test would be carried out on the equivalent of only c a . 0-01 g of the 
original mixture.

Accordingly, known mixtures of dimethylaniline and methylaniline were submitted to 
direct acétylation with a comparatively short reaction time, and the dimethylaniline in the 
acétylation product was determined by the nitrous acid test. The results obtained, although 
better than when the dimethylaniline was previously recovered by distillation of its faintly 
alkaline soln., were still unsatisfactory, e .g .,

D im e th y la n ilin e  present, % . .  1-005 2-324 4-838
found. % ..  0-757 1-809 4-432

There was evidence that the presence of acetic acid (from the acetic anhydride used in the 
test) in the final test soins, and its absence from the standards were not the cause of 
the discrepancies. We considered, however, that insufficient attention had been paid to the 
preliminary acétylation process, in which 1 g of the sample under test was treated with 5 ml 
of acetic anhydride, added all at once. In expts. with samples of methylaniline it was found 
that the temp, could rise as high as 45° C., and a study of the literature indicated that side 
reactions could take place between dimethylaniline and acetic anhydride on heating.

Allen2 states “We have noticed that a small amount of tetramethyldiamino diphenyl- 
methane is produced by the action of acetic anhydride on dimethylaniline at ordinär}' 
temperatures for a long time ; this base is produced in greater quantity (10-15%) if dimethyl­
aniline is warmed for a few hours with excess of the reagent.”

Again, Reverdin and de la Harpe3 state that dimethylaniline when mixed with acetic 
anhydride at ordinary temperature in a closed flask remains unchanged; if, however, a 
stream of air is led through the mixture then 4 ,4 '-bis-dimethylamino-diphenylmethane 
may be detected after a short time. Further, on warming dimethylaniline for several 
hours with acetic.acid in excess, some 4,4'-bis-dimethylamino-diphenylmethane is produced.4

We decided therefore to try to avoid any side reactions between acetic anhydride and 
dimethylaniline by carrying out the acétylation at a low temperature for a comparatively 
short time. It was noted that the colorimetric reaction between dimethylaniline and nitrous 
acid was almost instantaneous, so that it was possible to reduce the time of final colour 
development from two hr. (as in the diethylaniline test) to 5 min.

Bearing these principles in mind, a comparatively simple test was devised for the colon- 
metric determination of 0-20% of dimethylaniline in mixtures of aniline, methylaniline and 
dimethylaniline, based on the preliminary slow acétylation of 1 g of the mixture at 0® C. ; 
the acétylation product was allowed to attain room temp, and then dissolved, and'the soln. 
was diluted to a known vol. with water. An aliquot portion of the soln. was then treated 
under definite conditions, with a known amount of sodium nitrite soln., and the yellow 
colour obtained was measured in a Spekker absorptiometer; a calibration curve was prepared 
which related indicator drum reading of the Spekker absorptiometer with amount ot 
dimethylaniline. The following results were thus obtained with known mixtures, the com­
position of these being unknown to the chemist making the test.

(a) M ix t u r e s  o f  a n i l i n e  a n d  d im e t h y la n il in e

D im e th y la n ilin e  D im e th y la n ilin e
present, % found, %

2-71 2-73, 2-73
7-09 7-10, 7-16

11-38 11-31, 11-22
15-36 15-06, 15-03
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- (b) M ix t u r e s  o f  m e t h y la n ilin e  a n d  d im e t h y la n il in e

D im e th y la n ilin e  D im e thy lan ilin e  
present, % found, %

3-76 3-85, 3-86
7-53 7-37, 7-31

12-11 12-15, 11-89
20-2 20-26, 19-94

(c) M ix t u r e s  o f  a n i l in e ,  m e t h y la n il in e  a n d  d im e t h y la n il in e

Com position  o f D im e th y la n ilin e
m ixtu re , % found, %

(1) A n ilin e
M e th y la n ilin e
D im e th y la n ilin e

47-93
47-98
4-09 4-22, 4-19

(2) A n ilin e
M e th y la n ilin e
D im e thy lan ilin e

, 46-05 
47-10 

6-85 6-69, 6-87

(3) A n ilin e
M e th y la n ilin e
D im e th y la n ilin e

44-3
43-14
12-56 12-41, 12-66

(4) A n ilin e
M e th y la n ilin e
D im e th y la n ilin e

41-99
42-34 
15-67 15-42, 15-48

M e t h o d —Transfer by means of a  Lunge Rey pipette about 1 g of the sample (accurately 
weighed) to a weighing bottle (60 mm X  30 mm). Cool the mixture in an ice-bath for 10 min. 
and add to it, while still in the bath, 2 ml of acetic anhydride, drop by drop, from a  burette, 
stirring the mixture throughout the addition by means of a thin glass rod. The addition 
of the acetic anhydride should take ca . 5 min.

Allow the weighing bottle and contents to stand at room temp, for 30 min., then rinse 
the mixture into a 1-litre flask and dilute to the mark with water. Withdraw 10 ml of the 
dil. soln. from the flask by means of a pipette and transfer it to a 100-ml measuring flask 
containing 10 ml of N  hydrochloric acid. Dilute to the mark with water and place in a 
thermostat at 20° C. After 10 min. add 2 ml of N  sodium nitrite, mix and maintain at 
20° C. for 5 min., and measure the absorption of the resulting yellow solution in a Spekker 
Photo-electric Absorptiometer using the 1-cm cell and the dark blue filters.

Prepare a calibration curve by treatment of solns. of known amounts of dimethylaniline 
in 100 ml of N / 10 hydrochloric acid with 2 ml of N  sodium nitrite, as described above. This 
graph is quite smooth and passes through the following points:
Dim ethy lan iline , g  . .  0 0-00025 0-0005 0-00075 0-001 0-00125 0-0015 0-0020
Spekker in d ica to r d rum  read ing  0 0-082 0-164 0-246 0-330 0-409 0-482 0-604

Although the colour development is carried out at 20° C. for a period of 5 min. we have 
satisfied ourselves that: (1) slight changes in temperature have very little effect on the amount 
of colour produced; (2) the colour development takes place almost instantaneously, and, 
after full development, the colour fades very slowly indeed.

We have applied the principle of the test, with appropriate dilution of the final soln. of 
the acetylation product, to the determination of comparatively large amounts of dimethyl- 
aniline in dimethylaniline-aniline mixtures, with the following results:

D im e th y la n ilin e  present % , 70-25 F o u n d  %, 67-43; 68-23

The test was also applied to the same mixture admixed with 4 times its weight of pure 
^iline, with the following results:

D im e th y la n ilin e  present %, 70-25 Fo u n d  % , 70-15; 69-8; 68-08; 68-91

There are obvious limitations to the colorimetric determination of such large proportions 
of dimethylaniline, and, in practice, we do not use this test for amounts greater than 20%. 

t the jower end of the scale, however, the test may readily be extended to the determination 
°f as little as 0-05%, by using 90 ml of the soln. of the acetylation product instead of the 
usual 10 ml; still further extension may be achieved by the use of the modified Spekker cells 
now being sold by Tintometer Limited. Attention should be drawn to the fact that 
dimethylaniline solns. render pipettes very greasy and for that reason frequent cleaning with 
a nuxture of chromic and sulphuric acids is necessary.
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B l u m r i c h  a n d  B a n d e l  M e t h o d —Large proportions (ca. 60%) of dimethylaniline may 

be satisfactorily determined by means of Blumrich and Bandel's method,6 in which there is 
a preliminary acetylation of the secondary base followed by titration of the tertiary base 
with perchloric acid in glacial acetic acid either potentiometrically or with the use of cresol 
red as indicator. We have found that cresol red is unsatisfactory but that a-naphthol benzein 
gives excellent results.

We have applied this method to the determination of large proportions of dimethyl­
aniline in dimethylaniline, methylaniline and aniline mixtures as follows:

S o lu t io n s  re q u ire d '. (1) a - N  a p ld h o l b e n z e in  in d ic a t o r—0-2% w/v soln. of a-naphthol 
benzein in glacial acetic acid. The crude material prepared by interaction of benzotri- 
chloride and a-naphthol, followed by extraction with alkali and subsequent acidification 
(Doebner6), is very satisfactory.

(2) N /10 P e r c h lo r ic  a c id  s o ln .—Determine the strengths of perchloric acid (60% w/v
A.R.) by weighing out.ea. 4 g into a conical flaqk, adding about 20 ml of water and titrating 
with sodium hydroxide, using 0-5 ml of phenolphthalein soln. (0-5% in 50% w/v alcohol) 
as indicator. Calculate the proportions of perchloric acid and water from this test. Next 
weigh out such an amount of the perchloric acid soln. as will contain 20-10 g of HC104 into 
a beaker and transfer it to a separating funnel (250 ml) using 50 ml of glacial acetic acid 
(A.R. free from easily oxidisable matter). Meanwhile weigh out redistilled acetic anhydride 
(AnalaR) equiv. to the water present with the perchloric acid into a conical flask, and cool it 
in an ice-bath. Then add the acetic acid perchloric acid soln. from the separating funnel 
to the acetic anhydride drop by drop, and rinse out the separating funnel with 20 ml of 
glacial acetic acid (A.R.). Transfer the mixture to a 2-litre flask, dilute to the mark with 
glacial acetic acid (A.R.) and maintain in a thermostat at 20° C.

(3) N /10  S o d iu m  acetate—Weigh 1-325 g of sodium carbonate (A.R. previously heated 
to c a . 300° C. for 5 hr.) into a 250-ml beaker, cover with a clock glass, and add 50 ml of glacial 
acetic acid (A.R.), taking precautions against loss by spurting. Transfer the solution to 
a measuring flask (250 ml), dilute to the mark with glacial acetic acid (A.R.) and maintain 
at 20° C. in a thermostat.

S t a n d a r d is a t io n  o f  the p e r c h lo r ic  a c id  a n d  a c e t ic  a c id  s o lu t io n—Transfer 50 ml of the sodium 
acetate soln. (withdrawn by suction with the aid of a pump) to a stoppered conical flask, 
add 5 drops of a-naphthol benzein indicator, and titrate the soln. with the percliloric acid 
and glacial acetic acid soln. until the indicator changes from orange-brown to green. The 
end-point change is very sharp.

When they are not in use, store the A/10 sodium acetate and the perchloric acid and acetic 
acid soln. at 20° C. in a thermostat, since it is desirable to work as near as possible to 20° C. in 
view of the high expansion of glacial acetic acid with rise of temperature. Evidence of this 
may be obtained from the following density figures for glacial acetic acid; the figures for 
water are given for comparison.

G lac ia l 
ace tic  ac id  W a te r

D e n s ity  a t  20° C ......................... 1-0497 0-99823
D e n s ity  a t 15° C ........................  1-0553 0-99913

V o lu m e t r ic  d e t e r m in a t io n  o f  d im e t h y la n il in e  i n  m ix t u r e s  o f  a n i l in e ,  m e t h y la n il in e  and
d im e t h y la n ilin e —Acetylate 1 g of the mixture as described on p. 143. After 30 min. transfer 
the mixture to a conical flask with 50-80 ml of glacial acetic acid (A.R.), add 5 drops of 
a-naphthol benzein indicator and titrate with the standardised soln. of perchloric acid and 
acetic acid described above. 1 ml of AT/10 perchloric acid = 0-01211 g of dimethylaniline.

The following results were thus obtained.

A n ilin e

A

M e th y la n ilin e D im e th y la n ilin e
, D im e th y la n ilin e  

found, %
64-79 5-09 30-12 30-06
53-79 5-00 41-21 41-17
44-22 4-97 50-81 50-56
20-13 20-51 59-36 59-28, 59-52, 59-44
59-93 29-93 10-14 10-1, 10-16, 10-3,
46-79 6-35 46-86 46-56, 46-61

(a)
(&)
(e)
(<*).
(«)
(/)

We are indebted to Mr. N. Strafford of I.C.I. (Dyestuffs), Ltd., for details of the pre­
paration and standardisation of the perchloric acid and acetic acid soln. and to Mr. A. H. -■ 
Guthrie for assistance in the early part of the experimental work.
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S u m m a r y —A  method has been worked out for the rapid colorimetric determination of 

dimethylaniline (up to 20%) in mixtures of aniline, methylaniline and dimethylanilinc. 
The method is based on preliminary acetylation of the aniline and methylaniline, followed 
by solution of the acetylation product in water and application of the colorimetric reaction 
with nitrous acid to the determination of the dimethylaniline. The absorption of the solution 
of the yellow nitroso body produced is measured in a Spckker absorptiometer.

For the determination of larger quantities, i .e . , of the order of 60% of dimethylaniline 
in mixtures of aniline, methylaniline and .dimethylaniline, use has been made of the method 
recently put forward by Blumrich and Bandel5 for the titration of weak organic bases, v iz . ,  
titration with perchloric acid in glacial acetic acid solution. The mixture of aniline, methyl­
aniline and dimethylaniline is first treated with acetic anhydride to acetylate the primary 
and secondary bases, then the acetylation product is dissolved in glacial acetic acid, and the 
dimethylaniline is titrated with perchloric acid in glacial acetic acid solution, a-naphthol 
benzein being used as indicator.
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D e t e r m i n a t i o n  o f  L e a d  a s  M o l y b d a t e

By H. HOLNESS, M.Sc., A.R.I.C.
W o r k  d o n e  u n d e r  t h e  S o c i e t y ’s  A n a l y t i c a l  I n v e s t i g a t i o n  S c h e m e

( R e a d  at the M e e t in g , A p r i l  5 , 1944)
A s u r v e y  of the application of Fajan’s principle of adsorption indicators to the determination 
of lead reveals a lack of information on the p H . value at which hydrolysis of solns. of lead 
nitrate begins, and nowhere are precise limits stated within which the titration must be 
carried out. According to Britton,1 hydrolysis of a soln. of Pb(N03)2 begins at approx. 
p H  — 6, but no exact figure is given. A determination of this value, using the glass-calomcl 
system, gave a figure of 5-5; hence, to avoid the formation of basic salts in lead titrations the 
P H  at the end-point must fall below this figure.

The usual titrant for the determination of lead as molybdate is a soln. of ammonium 
paramolybdate, which when dissolved at M / 1 0  strength has a p H  of 3-4. When this soln. is 
titrated with an M /10 soln. of lead nitrate ( p H  = 4-7) the p H  value falls to below 1 -5 at the 
end-point, owing to formation of free nitric acid:

(NH4)«Mo7024 + 4H,0 + 7Pb(N03)2 = 6NH4N03 + 7PbMo04 + 8HNO?.
While this acidity does not alter appreciably the solubility of lead molybdate,2, it is sufficient 
to prevent the use of adsorption indicators. The absence of an adsorption change in this 
(nstance was noted, but not explained, by Candea and Murgulescu3 who, using eosin as 
indicator, failed to observe an end-point when lead nitrate was titrated with ammonium 
molybdate, but obtained one when lead acetate was used. Furthermore, they found that a 
soln. of sodium molybdate neutralised to phenolphthalein gave a satisfactory end-point with 
both the nitrate and acetate.

The detrimental effect of more than small quantities of foreign ions on the determination 
of the end-point was shown by Raichenstein and Koroboff4 who, using alizarin as the indicator, 
studied the effect of varying quantities of ammonium salts on the end-point in the titration 
°f both lead nitrate and acetate with ammonium molybdate.

The object of the present work was to apply the principle of Fajan’s method to the 
determination of lead in specimens of the meted and in solders. To avoid introducing un­
necessary foreign ions into the titration treat the sample of metal with nitric acid, evaporate 
nntil acid fumes ceased to be evolved, take up with water and titrate with a standard soln. 
0 magnesium molybdate. Since magnesium forms a soluble, normal molybdate-’ and is a



146 HOLNESS: DETERMINATION OF LEAD AS MOLYBDATE
weaker base than sodium, no initial adjustment of the p H  of the soln. is necessary [ p H  of 
M/10 MgMo04 = 8 approx.).

The dye Solochrome Red B (sodium salt of the o-carboxylic acid of benzene azo-/3- 
naphthol-3 : 6 disulphonic acid6) was chosen as the indicator, since it forms a somewhat insol. 
compound with lead having a different colour from that of the dye. Moreover, its colour was 
unaffected by changing p H  and was found to be adsorbed on the pptd. lead molybdate in 
presence of a slight excess of Pb" and desorbed when MoOj predominated. In hot solution 
the end-point was accentuated by coagulation of the ppt.

When the method was applied to the determination of lead in presence of tin it was found 
necessary, in order to free the tin ppt. from lead, to add an excess (1-2 ml) of the molybdate 
soln., boil and titrate back with a standard lead nitrate soln. When more than 70% of tin 
was present, it was found preferable, before titrating back, to make the soln. up to a known 
vol. and use an aliquot part, as the dye was permanently adsorbed on the tin ppt. and tended 
to confuse the end-point. In presence of antimony erratic results were obtained.

E x pe ri m en t al—An approx. 0-1 M  soln. of magnesium molybdate was prepared by 
suspending in water in a beaker placed on a hot plate a weighed quantity of AnalaR molyb­
denum trioxide and adding small quantities of magnesium carbonate (heavy) until no further 
«volution of carbon dioxide occurred. The soln. was boiled, filtered, made up to the required 
volume and standardised gravimetrically (weighing as lead molybdate).

Weighed pieces of A.R. lead foil were dissolved in dil. nitric acid, and the soln. was 
evaporated on a low temp, hot plate (150° C.) until fumes of nitric acid ceased to be evolved. 
The resulting lead nitrate was dissolved in water, 1-2 ml of 0-01 M  nitric acid were added 
and the soln. was titrated with the standard magnesium molybdate soln. in presence of 
4-5 drops of a 0-2% aqueous soln. of Solochrome Red B until the colour changed from bluish- 
pink to orange-red. The end-point was improved by titrating in hot soln. and viewing either 
the change in the supernatant liquid from colourless to orange-red or the change on the ppt. 
from a bluish-pink to white. The results (Table I) show the end-point to be stoichiometric 
within the p H  range 5-5-2; with a greater acidity the end-point, when obtained, was false 
and difficult to see.

No. Lead taken
T a bl e I

Lead found p H  at Error
g- s end-point %

1 0-9128 0-9128 2-22 0-00
2 0-8478 0-8475 2-80 - -0-04
3 0-6903 0-6962 2-30 -0-01
4 0-6279 0-6267 3-00 -0-19
5 0-5227 0-5235 2-35 +  0-15
6 0-4066 0-4063 3-08 -0-07
7 0-2558 0-2559 3-60 +  0-04
8 0-1028 0-1026 3-85 -0-20

L e a d  in P r esence of T in—To explore the applicability of the method to the determina­
tion of lead in presence of tin, weighed quantities of AnalaR lead foil and AnalaR granulated 
tin were together treated with conc. nitric acid, the soln. was evaporated as before until 
nitric acid fumes ceased to be evolved, and the residue was boiled with water. Standard 
magnesium molybdate soln. was run in from the burette in slight excess of that required to 
ppt. the lead. The whole was boiled for 5-10 min., and the surplus molybdate was titrated 
with a standard soln. of lead nitrate in presence of 6 to 8 drops of the indicator, the end­
point being determined by the adsorption of the dye on the lead molybdate. It was found 
that the tin ppt. strongly adsorbed the dye the whole time, thus necessitating the use of 
rather more of the indicator. Owing to this fact it was found advisable in presence of over 
70% of tin to make up the soln., after boding with excess molybdate, to a known volume, 
and to titrate an aliquot part with 0-05 M  lead nitrate previously standardised against the 
molybdate soln.

T a bl e II
No. Lead taken Tin taken Lead found Error

S g g %
1 0-2861 0-7186 0-2S70 +  0-312 0-4692 0-4893 0-4714 +  0-42
3 0-7653 0-2461 0-7647 -0-09
4 0-8833 0-0975 0-8820 -0-15
5 0-9046 0-1008 0-9040 -0-07
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Attempts to determine lead in presence of both tin and antimony gave erratic results. It 

was noticed that, unlike the tin ppt., the antimony ppt. at no time adsorbed the dye. Also 
it was not found possible to expel the last, traces of nitric acid by evaporation; when this 
residuum was neutralised by boiling with water containing a little solid magnesium carbonate 
the results obtained for lead in Standard White Metal “A” were consistently 1% low.

S u m m a r y —Solutions of lead as nitrate can be determined by direct titration with solu­
tions of magnesium molybdate using a 0-2% aqueous soln. of Solochrome Red B as an ad­
sorption indicator. The end-point is sharp, reversible, unaffected by temp, and sensitive 
in a dilution of 0-005 M .  The reaction is stoichiometric, provided that the acidity falls within
a p T L range of 2-5-5 and that few foreign ions are present. The method can be applied to
the determination of lead in lead-tin alloys.

I wish to thank the Governors, the Principal and the Head of Science Department of 
the S.W. Essex Technical College for permission to carry out this work.
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T r a c e  D e t e c t i o n  b y  M e a n s  o f  S p o t  R e a c t i o n :  

I . — D e t e c t i o n  o f  T r a c e s  o f  L e a d  i n  W a t e r  

a n d  F i n e  C h e m i c a l s

By F. FEIGL, D r . I n g r ., a n d  N. BRAILE
E v e r y  test involving a chemical reaction has a so-called “limit of identification.” By this we 
mean the minimum absolute quantity (expressed in pg) that can be identified with certainty 
under the test conditions. When solutions are used for the test and the limit of identification 
and volume of the soln. are known, it is easy to calculate the degree of dilution. This is the 
‘concentration limit.” The values for limit of identification and concentration limit furnish 
exact data for the sensitivity of a test, and thereby provide important points of orientation 
for special applications, particularly in the field of microchemistry.1

The fundamental problem in qualitative micro analysis is the identification of small 
amounts of different substances. This may be irrespective of dilution, as in the identification 
of certain compounds after separation from other compounds, the identification of particles 
of solids, etc. Or the problem, often of much importance, may consist in the detection of 
small amounts in high dilution,—so-called “traces” ; this has been termed by Emich2 "trace 
detection.”

For the solution of the latter problem it is not sufficient for a test to have a low limit of 
identification; it is essential that it should have a low concentration limit. The classical quali­
tative micro-analytical tests, especially crystalloscopic tests, usually have low values for the 
limit of identification but not for the concentration limit. Hence, as a rule, they are of no use 
for trace detection. Spot-test analysis is mainly concerned with tests that show low values 
for the limit of identification and for the concentration limit. Therefore spot-test methods 
may sometimes be used for trace detection.

For the detection of trace substances for which there are no tests with a sufficiently low 
concentration limit it is generally necessary to concentrate the soln. to an extent that will 
enable suitable tests to be applied. It is obvious that this procedure is tedious, is applicable 
only to non-volatile compounds, and requires a considerable amount of material; it may also 
mvolve some risk of contamination with other substances. In such circumstances it is some­
times possible to detect traces simply but with certainty by the use of a so-called "collector,” 
*•«-. a substance capable of retaining a minimal quantity of the dissolved compound.



This fixation may be effected by adsorption or by co-precipitation of the traces not pre- 
cipitable by themselves. For either purpose it would be necessary to add to the soln. an 
adsorbent or a precipitable compound capable of acting as a collector. After separation 
of the collector the traces adsorbed or co-pptd. can be identified by approved tests. 
Collectors may be successfully applied in spot-test analysis. A good example is the identifi­
cation of traces of lead in water or in certain fine chemicals.

D e t e c t i o n  o f  L e a d —For the sensitive and selective detection of lead in soluble and 
insoluble substances Feigl et a l ?  recommend the formation of the insol. red rhodizonate, 
2Pb(Ce0e).Pb(0H)2.H20. The test is capable of detecting 0-lpg of lead in 1 drop of the soln., 
corresponding with a concentration limit of 1 in 500,000. It is therefore impossible to detect 
lead in 1 drop of a more dilute soln. The importance of identifying traces of lead in drinking 
water is widely recognised, and there is therefore a rich literature on its detection and deter­
mination in minute quantities.4

For the detection of lead in dilutions up to 1 in 2,000,000 Feigl and Suter5 have devised 
the following procedure. A little mercuric chloride is added to 10 ml of the test soln. and 
hydrogen sulphide is then introduced; this ppts. mercuric sulphide together with traces of 
lead sulphide. The use of mercuric sulphide as a collector for minute quantities of lead 
was first recommended by Scott.5 The ppt. is collected on filter-paper and calcined to 
convert the lead sulphide into sulphate. The residue can then be tested for lead with sodium 
rhodizonate.

Frequent determinations by this procedure revealed certain sources of error which, 
although individually negligible, are collectively of considerable importance when only traces 
are present. Thus, e .g ., loss of lead occurs during the calcination of the filter-paper, probably 
owing to the reducing action of the charred paper and volatilisation of the metallic lead. 
Also, small amounts of lead sulphate cannot be ignited without some loss.

M o d i f i e d  M e t h o d —The ppt. of mercuric sulphide is formed by adding sodium mercuric 
sulphide, Na2(HgS2), and ammonium chloride to the test liquid—

Na2(HgS2) + 2NH4C1 = 2NaCl + HgS + (NH4)2S 
The ppt., which acts as collector for minute quantities of lead sulphide, is filtered off on a 
porcelain Gooch crucible, moistened with hydrogen peroxide, dried and gently ignited. 
Lead sulphate may be identified by the formation of red rhodizonate of lead on spotting with 
sodium rhodizonate and buffer sohi.

By working under the conditions described below lead may be detected in 10 ml of water 
at a dilution of 1 in 10 millions, or in 100 ml at a dilution of 1 in 100 millions. The test takes 
about 20min.

R e a g e n ts—Na2(HgS2) s o lu t io n : Add 13-6 g of mercuric chloride to 60 ml of hot water, 
next solid sodium sulphide and then sodium sulphide soln. until the mercuric sulphide first 
formed has completely dissolved; make up the soln. to 100 ml.

A m m o n iu m  c h lo r id e of max. purity.
S o d iu m  rh o d izo n a te  s o l n .: Dissolve 2 mg of the salt in 1 ml of water. Stored in a re­

frigerator the soln. is stable for 2 days.
B u f f e r  s o ln . :  p H  = 2-79. Dissolve 1*5 g of tartaric acid and 1-9 g of sodium bitartrate 

in 100 ml of water. '
P r o c e d u r e  f o r  w ate r—To 10 ml of the wrater to be tested add 0-25 ml of the sodium mercuric 

sulphide soln.; owing to hydrolysis partial pptn. of mercuric sulphide immediately occurs. 
To complete the pptn., add 0-6-1 g of pure solid ammonium chloride and heat for a short 
time. Collect the flocculated ppt. on a Gooch crucible and wash once with water. Then 
add 5 ml of hydrogen peroxide and, after 3 min., draw it off by suction. Place the crucible 
containing the wet ppt. on a porcelain plate and heat on an electric heating plate until the 
black mercuric sulphide becomes red; then ignite it gently over a burner for 1 nun. After 
it has cooled, moisten the bottom of the crucible with 5 drops of the sodium rhodizonate soln., 
draw it off by suction, and decolorise the excess of the yellow reagent by spotting with 
2-3 drops of the buffer soln. and then with 3 drops of water. If the water contained lead, 
red particles of lead rhodizonate will remain, plainly visible on the w'hite bottom of the 
crucible.

The quantity of lead rhodizonate formed, and therefore the intensity of the colour, 
depends upon the quantity of lead in the water. Hence it is possible to compare the red 
residue with the residues from standard solns. of a lead salt which have been treated in the 
same way. By the use of standard solns. with dilutions 1 in 0-5 x 10®, 1 in 106,1 in 2 X  10s—
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1 in 10 X 108, it is possible to estimate the lead colorimetrically, with an accuracy sufficient 
for many purposes.

L e a d  i n  f in e  c h e m ic a ls—The method can also be used for detecting traces of lead in certain 
fine chemicals. From 1 to 5 g of the sample to be tested is dissolved in 10 ml of water and 
the procedure described above is followed. Numerous alkali salts of U.S.A. origin were 
tested in this way. The contents of packets labelled “Heavy metals as Pb . . . 0-0003%" 
and “. . . 0-0005%,” respectively, gave results agreeing within 50 to 10% of the values 
declared. When identical quantities of the same kind of salt are thus tested it is often 
possible to recognise their origin by their lead content. It is noteworthy that alkali 
sulphates generally have a higher lead content than other alkali salts. As a rule the lead 
content of acetates is less than 10% of the total heavy metals declared. This also applies 
to Epsom salts (puriss). A direct test for lead may be applied to sulphuric acid by con­
centrating the sample by evaporation and treating the residue with sodium rhodizonate 
soln. and buffer soln.
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N o t e s

A  W A S H - B O T X L E  F O R  D E L I V E R I N G  P R E - D E T E R M I N E D  V O L U M E S  O F  L I Q U I D

T h e  o rd ina ry  ty p e  o f w ash-bo ttle  is unsu itab le  fo r  w ash ing  ppts., etc. w ith  sm a ll po rtions  o f b o ilin g  reagent. 
Recently we m ade a series o f q u an tita t iv e  expts. on  the leach ing  ou t o f so lub le m atte r from  the  ash o f 
substances o f vegetab le o rig in , w ith  the  in ten tion  o f de­
veloping a s tandard  m ethod on  the sem i-m icro scale. F o i 
this we requ ired a  dev ice b y  w h ich  sm all, pre-determ ined 
volumes o f w ash-liqu id , genera lly  a t b.p., cou ld  be repeat­
edly delivered to  the  substance be ing  exam ined, and  the 
follow ing m od ifica tion  o f the  o rd in a ry  w ash-bottle  was 
evolved.

The device com prises an inner tube  A  w ith  a sealed-in 
siphon tube B , and  ca rry ing  a stopper w ith  a  w ash-bottle  
fitting. T h e  de liv e ry  tube  C  shou ld  be m ade from  fine tube 
of about 1-5 m m  bore; D  is  a short length  o f cycle  va lve  
rubber. T h e  w ho le u n it  is f itted  in to  a flask, the stopper 
of which has a ve n t tube  E .

The d im ensions o f th e  inne r tube  A  and  the he igh t o f 
the sealed-in s iphon  tube  are fixed  so as to  de live r the F~
largest w ash-portion  lik e ly  to  be required. A n y  desired 
portion up to  th is  vo lum e can then  be de livered b y  m ere ly  
raising o r low ering  the  tube  C  in  the  stopper. T h e  
Wash-bottle is  heated on  a  h o t p la te  u n t il the  contents 
are gently bo iling. T h e  ve n t tube E  is  then  closed w ith  the 
forefinger and  the l iq u id  is  thu s  caused to  flow  in to  A  u n t il 

level is som ew hat above the  upper end o f the s iphon 
tube. A fte r  rem ova l o f the  w ash-bottle  from  the h o t p la te  
the forefinger is w ith d raw n , and  the  excess o f l iq u id  then 
returns through the s iphon  to  the  flask. Pressure is then 
applied a t the m outhpiece, and  the  con ten ts  o f the  inner 
rube_ A  are b low n  from  the jet, E  being closed m eanwhile 

)’ the forefinger. T h e  w ash-bottle  is aga in  p laced  on  the 
plate and the above procedure is repeated.
W hen using  w ash  liq u id s  a t  temps, o the r th an  b.p., A  

n be filled b y  a p p ly in g  gentle pressure a t  th e  ven t tube  E .  
utomatic ad justm en t o f leve l and  subsequent d e liv e ry  are 
en effected as described above.

., The fo llow ing  resu lts were ob ta ined  w ith  the  dev ice as app lied  to  a  w ash-bottle  o f 300 m l capacity , 
rue bore o f A  be ing  abou t 13 m m  and  the  m ax. d e live ry  a  l it t le  over 5 m l per sequence o f operation, 

stilled w ater was used. T h e  o n ly  specia l p recau tion  taken  w as to  p lace  the  w ash-bottle  on  a leve l
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surface, so as to  avo id  errors due to  va r iab le  t i lt .  W h e n  the w ash-bottle  is he ld  in  the  hand  the 
re p ro d u c ib ility  is  ab ou t 0-05 ml.

m l de livered  a t room  tem perature:
M ean  o f 4 tests . .  . .  . .  5-00 4-01 2-99 2-01 0-98 0-50

M ax . dev ia t ion  from  m ean ..  0-02 0-02 0-01 0-01 0-01 0-01
m l de livered b o ilin g  and  m easured 4 sec. a fte r  de livery:

M ean  o f 4 tests ..  . .  4-99 4-00 3 01 1-99 0-99 0-51
M ax . d ev ia tion  from  m ean . .  0 02 0-01 0-01 0-01 0-02 0'02

A s  a refinem ent, g raduation  lines m ay  be etched on  the inne r tube A  to  assist in  fix in g  the pos ition  of 
the tube C  fo r d e live ring  various volumes.

A  suggested fu rth e r use fo r th is dev ice is  as an au tom atic  p ipe tte  fo r d e live ring  ve ry  sm all volumes. 
W e  w ish  to  th a n k  M r. J . D im m ick , B .Sc., A .R .I.C ., A c t in g  P r in c ip a l, fo r  h is in te rest and  encouragement.

M . A. FillD e p a r t m e n t of Chemistry
L .C .C . Norwood Technical Institute, S.E.27 J . T . Stock

A N  E L E C T R I C A L  I N D I C A T O R  F O R  C O L L E C T I N G  A  C O N S T A N T  V O L U M E  O F  D I S T I L L A T E

Routine d is t illa t ion s  in v o lv in g  apprec iab le  quan titie s  o f liq u id , such as K je ld a h l n itrogen estimations, 
d e te rm ina tion  o f su lp hu r d iox ide , etc., are fre q uen tly  le f t  unattended, w ith  the  r isk  o f over-d istilling. 
T h e  usua l rem edy is  d is t illin g  fo r  a  standard  tim e, as ind ica ted  b y  a c lo ckw o rk  a larm . T h is  is sufficient 
w hen the vo lum e o f d is t illa te  does no t requ ire v e ry  close contro l. R e ce n tly  w e m ade a  series o f d istilla tion  
de term inations h av in g  a large b lan k  correction . H ence  a c loser con tro l o f the  vol. o f d is t illa te  was required. 
T o  avo id  con tinuous a tten tion , the in d ica to r described be low  was devised.

B

D im ensions  can be va ried  to  su it  requirem ents. A s  used, floa t A  was 12 cm  overa ll w ith  b u lb  approx. 
2-5 cm  long  X  1-3 cm  d iam . A  is made as lig h t as possib le and  con ta ins a  bead o f m ercury, so as to float 
free ly  w ith  abou t h a lf its  length  above the surface. G u ide  B  s lips easily  in to  the  stem  o f A . I t  is attached 
to  the  condenser b y  rubber bands. W ith in  B  pass the  26 S .W .G . copper leads to  the  contacts, wh ich are 
fo rm ed b y  scrap ing  the in su la t ion  from  the ends o f the leads, f ilin g  to  chisel-edges, cem enting  in  w ith  sealing- 
w ax, and  bend ing  u n til n early  touch ing , as shown enlarged a t B j. F o r  use ove r long  periods, sealed-in 
p la t in u m  con tacts  w ou ld  be preferable. C  is  a  p iece o f 1-cm bore tu b in g  closed s lig h t ly  a t the  lower end 
(cf. Cj). I t  is  s lipped  over the  end o f A  before the  flange o f the  la tte r  is form ed. T h e  leads are connected 
to  a d ry  cell, sw itch  and buzzer D , as shown. A s  soon as su ffic ien t l iq u id  has d is t ille d  to  cause A  to rise, 
th e  a la rm  sounds ow ing  to  the c los ing  o f the c ir cu it  b y  the mercury' bead. .

T h e  vo lum e o f l iq u id  requ ired  to  be d is t ille d  is f irs t p laced  in  the  rece iver and  the in d ica to r is slow? 
low ered  u n t il the  buzzer ju s t operates. I t  is  then  secured b y  the rubbe r bands, as shown. ,

There  being no c r it ica l d im ensions, con stru ction  is easy. O n ly  a  ve ry  sm a ll bead o f m ercury  is required. 
N o  a lte ra tion  to  the  d is t illa t io n  apparatus is  necessary, the flo a t m ere ly  be ing  supported  to  d ip  in to  tn_ 
rece iver to  the  requ ired depth. T he  rod -like  shape fa c ilita tes  r in s ing  on  rem oval. T h e  ind ica to r was 
con s isten tly  found  to operate w hen a dep th  o f d is t illa te  had  co llected  d ifie r in g  b y  no t m ore than  a few me 
from  the predeterm ined am ount. T h u s  p ra c t ica lly  a constan t vo l. o f d is t illa te  cou ld  be collected.
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O ther devices m ay  be substitu ted  for, o r added to, the  alarm . Thus, i f  e lectrica l heating  is used, the  

hot-plate m ay  be sw itched  o ff b y  use o f a therm al o r o the r re lay.
O w ing  to the sen s it iv ity  o f the  float-system  i t  seems from  p re lim in a ry  experim ents th a t i t  cou ld  be 

used, on  the hydrom eter p rin c ip le , to  fo llow  increases in  dens ity  d u rin g  d ist illa t ions, such as solvent-recovery.
M. A . FillD e p a r t m e n t of Chemistry j . t . Stock

L.C .C . Norwood Technical Instituîe, S.E.27 August  1943

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 *

1943— N o . 1766. T h e  C h ee se  (C o n t r o l a n d  M a x im u m  P r ic e s )  O r d e r ,  1943. D a te d  D e c e m b e r  29,
1943. P r ice  Id.

T h is  O rde r revokes and  replaces the Cheese (L icens ing  and Contro l) O rder, 1940, the  Cheese 
(M ax im um  Prices) Order, 1941, the  So ft Cheese and  C u rd  Cheese (M ax im um  R e ta il Prices) 
O rder, 1941, and  the Processed Cheese (Control and  M ax im u m  Prices) Order, 1942. 

"Processed  Cheese”  means cheese w h ich  a fte r m anu factu re  has been heated and  to  w h ich  an  
em u ls ify ing  agent has been added.

"S o ft  Cheese”  o r "C u rd  Cheese”  means cheese the m oisture con ten t o f w h ich  exceeds 5 6 % f and 
inc ludes the  p rod u ct com m on ly  know n as "cu rd s .”

"Spec ified  cheese”  means an y  cheese specified in  P a r t  I  o f Schedule I  (viz., Wensleydale; Processed 
Cheese and any variety of cheese other than Wensleydale), b u t does no t in c lude  any  b lue vein, 
so ft o r curd  cheese o r cheese m ade from  m ilk  o the r than  cow s' m ilk .

—  N o .  1768. T h e  A n im a l  O i l s  a n d  F a t s  (C o n t r o l a n d  M a x im u m  P r ic e s )  O r d e r ,  1943. D a te d
D e c e m b e r  29, 1943. P r ice  2d.

T h is  O rde r consolidates the  A n im a l O ils  and  F a ts  (Sapon ification  and  S p litting ) Order, 1941, the 
A n im a l O ils  and F a ts  (P rov is iona l Contro l) O rder, 1939, the  T ech n ica l T a llo w s  and  Greases 
(H om e M e lt) (M ax im um  Prices) O rder, 1941, and the D r ip p in g  (M ax im um  Prices) O rder, 1943. 

Th e  q u a n t ity  o f free fa t ty  ac ids w h ich  d r ip p in g  m ay  con ta in  has been reduced from  2% to  1-5%.

1944— N o . 177. T h e  S o a p  ( M a x im u m  R e t a i l  P r ic e s  a n d  C o n d it io n s  o f  S a le ) O r d e r ,  1944.
D a te d  F e b r u a r y  22, 1944. P r ice  Id.

T h is  O rde r revokes and  replaces the  Soap (M ax im um  R e ta il Prices) O rder, 1942, and  its  am end­
ments.

"A b ra s iv e  soap”  means a  soap p rod u ct in  a n y  fo rm  prepared fo r po lish ing  and  scouring  purposes, 
con ta in in g  n o t m ore th an  6%  o f anhydrous soap.

"H a r d  soap”  m eans soap (other than  abrasive soap, denta l soap (dentifrice), l iq u id  soap, sham poo 
powder, shav ing  soap, soap flakes o r ch ips, soap powder, pow der con ta in ing  6% o r less o f 
anhyd rous  soap and  so ft soap) con ta in ing  less th an  70% o f fa t ty  and  resin  acids.

— • N o . 209. O r d e r  d a te d  F e b r u a r y  29, 1944, a m e n d in g  th e  S o ft  D r in k s  O r d e r ,  1943.
P r ice  Id.

The definitions are clarified:—
(а) b y  in se rting  the w ord  “ so lid ”  a fte r the  w o rd  " l iq u id ”  in  par. (i) o f the de fin it ion  o f " s o ft  

d r in k ”  in  A r t ic le  1;
(б) b y  in se rting  the w ords "w he th e r sweetened o r unsweetened”  (a) a fte r the  words " a n y  con­

centra ted  d r in k ”  in  par. (i) o f the  de fin it ion  o f "s o ft  d r in k ” in  A r t ic le  1 and  (6) a fte r the  w ords 
" a n y  unconcentra ted  d r in k ”  in  par. (ii);

(c) b y  add ing  the  w ords "w ith o u t  an y  ad d it io n  the re to ”  a t  the end o f the  de fin it ion  o f  " S t i l l  
spa w a te r”  in  A r t ic le  1;

(if) b y  sub s titu tin g  fo r  the w ords " th e  unadu ltera ted  ju ice  o f fresh app les,”  in  the  de fin it ion  o f 
"U n fe rm e n te d  app le  ju ic e "  in  A r t ic le  1,- the  w ords " th e  ju ice  o f fresh app les unadu ltera ted  
and o f n a tu ra l strength .”

T h e  saccharin  con ten t o f s tandard  concentrated  so ft d r in ks  is  reduced from  1 oz. to  7/8 oz. per 
10 gallons w ith  a  p rov iso  th a t stocks o f such d rin k s  w ith  the  fo rm er saccharin  con ten t m ay  be 
sold b y  the  m anu factu re r up  to  A p r i l  9, 1944, and  b y  o the r persons up  to  June  4, 1944.

—  N o . 275. T h e  F o o d  S ta n d a rd s  (M u s ta rd )  (N o . 2) O r d e r ,  1944. D a te d  M a r c h  14, 1944.
P r ice  Id.

T h is  O rder, w h ich  shou ld  be read w ith  the  F o od  S tandards (General Prov is ions) Order, 1944, 
replaces the  F o o d  S tandards (M ustard) Order, 1944. I t  prescribes a  sing le standard  fo r 
m ustard, com pound  m usta rd  and  m usta rd  cond im ent, b u t  m akes i t  c lear th a t the  standard  
does n o t a p p ly  t o : (a) any  a rt ic le  n o t in  pow der fo rm ; (b) any  a rt ic le  sold under the  descrip tion  
" p ic k lin g  m usta rd "  and  cons isting  w h o lly  o r in  p a rt o f w h ite  m ustard flou r o r b row n  m ustard  
flour. A s  before, the  standard  does n o t a p p ly  to  b row n  m usta rd  flou r sold under the  descrip­
t io n  “ b row n  m usta rd .”

"B ro w n  m usta rd  f lo u r"  means the  p ro d u c t obta ined  b y  g r ind ing  w ho le seeds (w ith  o r w ith ou t 
th e ir  husks) of Brassica nigra (L inn.) K o ch  o r  B.juncea  (L inn.) Czernj. and  Cosson o r a  m ix tu re  
o f such  varie ties  o f seeds.

* O b ta inab le  from  H .M . S ta t ione ry  Office. I ta lic s  s ig n ify  changed word ing, 
f  In  the  p rev ious O rde r i t  was 50% .— E d i t o r .
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"W h ite  m usta rd  f lo u r"  m eans the  p rod u ct ob ta ined  b y  g r in d ing  w ho le seeds (w ith  o r w ithou t 

husks) o f Sinapis alba L in n .
Standard— M usta rd , com pound m usta rd  o r m usta rd  cond im en t sha ll be o f such com position  as 

to  y ie ld  n o t less th an  0-35% o f a lly l iso th iocyanate  a fte r m aceration  w ith  w a ter fo r 2 hours 
a t  37° C. and  sha ll consist o f a  b lend  o f b row n  and  w h ite  m usta rd  flours w ith  o r w ithou t 
am ylaceous flours a n d /o r spices: p rov ided  th a t  the p roportions  o f am ylaceous flou rs  and 
spices (if any) sha ll n o t together exceed 20% b y  weight.

N o t e s  f r o m  t h e  R e p o r t s  o f  P u b l i c  A n a l y s t s

The Editor would be glad to receive reports containing matter of special interest 

C O U N T Y  O F  K E N T :  Q U A R T E R L Y  R E P O R T S  O F  T H E  C O U N T Y  A N A L Y S T ,  1943

Coarse Cocoa— A  sam ple was reported  as in fe r io r  ow ing  to  its  v e ry  coarse cond ition . I t  is suggested 
th a t  a s tandard  o f fineness fo r  cocoa shou ld  be fixed.

Drinking Chocolate— A  sam ple con ta ined  14-0% o f ca lc ium  carbonate. In fo rm a t io n  was laid 
aga inst the  vendor.

Strong Acetic Acid as "Vinegar”— A  sam ple sold as “ w h ite  v in ega r”  con ta ined  21-3% o f acetic 
acid, app rox im a tin g  to  the  strength  o f the  B .P .  acid. In  m y  op in io n  no  v inegar sold fo r  consum ption  should 
con ta in  m ore than  7% o f acetic  ac id . T h e  seller was prosecuted and  fined  £'i 3s. and  £2  2s. costs.

Excess of Sulphur Dioxide in Gelatin— T w o  samples, containing more than 4000 p.p.m. of sulphur 
dioxide, were condemned as adulterated.

Glauber’s Salt— A  sam ple was found  to  consist o f d ried  sod ium  su lphate  instead  o f the crystallised 
sa lt, so th a t a  doub le  dose w ou ld  be taken  b y  the  consumer. A c t io n  was taken b y  the  lo ca l au thority .

Sud Cake— Large  quan titie s  o f th is  are m ade in  Y o rk sh ire  from  sewage sludge con ta in in g  waste fibre 
from  m ills . T h e  s ludge has the grease pressed o u t and  is genera lly  fu rth e r degreased w ith  benzole, b u t may 
s t i l l  con ta in  12% o r m ore o f o il. T h e  w a te r ranges from  10 to  20% and the am m on ia  from  ca. 2 to  4-8% 
acco rd ing  to  the am oun t o f w oo l present. N o rm a lly  there is  o n ly  a trace  o f phosphate, w h ils t the  potash 
m ay  be abou t 0-3%. M in e ra l m atte r ranges from  25 to  60%. Sud cake has been sold in  K e n t  on a 3-5% 
basis, b u t consignm ents have con ta ined  o n ly  2 to  2-8%; farm ers are p ay in g  abou t 28s. per u n it  o f ammonia. 
A s  the  dem and fo r shoddy exceeds the supp ly , sud cake, desp ite its  low  m anu ria l va lue  and  h igh  price, 
finds a fa ir ly  ready  m arket.

Soot— M o st o f th a t offered is o f good q ua lity , b u t  som etim es i t  con ta ins a  large p rop o rtio n  o f small 
b la ck  ash. O ne sam ple con ta ined  o n ly  0-2% o f am m onia.

Seaweed as Cattle Food— T h e  sam ple was a d a rk  b row n  pow der w ith  an  odou r o f  seaweed. It 
con ta ined  o n ly  2-0% o f o il, less than  5% o f a lbum ino ids, 55% o f carbohydrates, and  4-4 % o f salt, so that 
its  food va lue  was n o t h igh. In  o the r species o f seaweed the a lb um ino id  con ten t m ay  reach  ca. 30%.

Flax Straw— B roken  fla x  s traw  con ta ined  ca. 0-6% o f n itrogen, ra ther less phosphoric  acid, and 
ca. 0-5% o f potash. A s  the straw  consists la rge ly  o f tough  fib rous m atte r i t  w ou ld  be adv isab le  to  m ix it 
w ith  fa rm yard  m anure o r to  use i t  as an  absorbent o f l iq u id  m anure.

Residue Waste— T h is  consisted o f p laster, grave l and  a l it t le  soot and  had  p ra c t ic a lly  no  manurial 
va lue. A n  "o rgan ic  m anure ," so ld  a t ¿13 per ton, conta ined  ca. 90% o f m inera l m atte r (80% s im ila r to 
sand), am m on ia  0-2%, phospho ric  acid, 0-4%, po tash  0-4%, and  organ ic  m a tte r 4 to  20% . I t  was p ractica lly  
w orth less as m anure.

Poisoning of Dogs with Strychnine— In  one p a rt  o f th e  cou n ty  dogs have been poisoned with 
strychn ine , and  in  another area a  piece o f  m eat con ta in ing  s try chn ine  was p icked  up. Po ison ing  by 
s trychn ine  had  a lm ost d isappeared u n t il w a r measures m ade i t  poss ib le  fo r ce rta in  peop le to  ob ta in  supplies.

F .  W . F .  A r n a u d

C I T Y  O F  S A L F O R D :  A N N U A L  R E P O R T  O F  T H E  C I T Y  A N A L Y S T  F O R  1943

Mustard— T w o  sam ples con ta ined  o n ly  0-07% o f v o la t ile  o il, in d ica t in g  th a t  they  consisted entirely 
o f w h ite  m ustard. T he  supp lie rs  o f bo th  p roducts  were cautioned. T h e  Fo od  S tandards (Mustard) 
Order, 1944, has s ince fixed a m in. standard  o f 0-35% o f a l ly l iso th io cyanate  fo r  m ustard.

Camphor and Mustard Oil— T h e  sam ple consisted o f 5-7% o f cam pho r d isso lved  in  a  fixed  mustard 
o il base. T h e  labe l stated  "C am p h o r and  M usta rd  O il, ”  " n o t  to  be taken ,”  b u t  gave no quantitative 
in d ica t io n  o f the  com position  o f the  m ix tu re . W h ile  the  w ords on  the  labe l do no t spec ifica lly  "recom ­
m end the  p repara tion  as a m ed ic ine”  (Sec. 11 o f the  P h a rm acy  and  M ed ic ines  A c t,  1941), there appears to 
be an in d ire c t im p lica tio n  th a t i t  is in tended  fo r rubb ing . T h e  advantages o f Sec. 11 o f th e  A c t  w ith  regard 
to  the  dec la ra tion  o f fo rm u lae w ill be com p le te ly  n u llif ie d  in  respect o f th is  and  o the r p reparations bearing 
s im ila r  labe ls and  obv iou s ly  in tended  fo r m ed ic in a l use unless the  w o rd in g  o f the  section  is  interpreted 
in  its  b roadest sense as re ferring  to  a ll m ed ic in a l preparations.

Ground Almond Substitute— T h e  sam ple con ta ined  soya flour, g round  n u t and  p a r t ly  gelatinised 
w heat in  approx. equa l p roportions. I ts  p rox im a te  ana lys is  gave: prote in , 28-4; fa t, 14-4; m oisture, 9-S, 
m inera l m atter, 3-G; ca rbohydrates (in c lud ing  starch), 43-8%. T h e  sam ple was so ld  loose and thus con­
travened  Sec. 3 o f th e  Fo od  Substitu tes (Control) O rder, 1941, w h ich  p ro h ib its  the  sale o f a  food  substitute 
except in  the  con ta iner and  descr ip tion  under w h ich  i t  was so ld  b y  the  m anu factu re r o f th a t food 
substitu te . T h e  p ro d u c t was w ith d raw n  from  sale.

Gravy Browning or Colouring— T h e  sam ple consisted o f: b row n  coa l-ta r dye, 2-4; sa lt and  other 
m inera l m atter, 3-0; water, etc., 94-6%. I t  gave a sa tis fa cto ry  co lou r to  g ravy, b u t i f  used to  co lour meat 
pies, o r p a rt ic u la r ly  m eat and  po ta to  pies, the  p a stry  and  the po ta to  had a m ost unappe tis ing  yellow o 
ye llow ish-green colour. A  com m un ica tion  was m ade to  the  M in is t ry  o f H e a lth  p o in t in g  o u t the unsatis­
fa c to ry  na tu re  o f th is  p ro d u c t and  suggesting th a t its  c on tinued  m anu factu re  and  use w ou ld  lead to  wastag 
o f foodstfiffs. G . H .  Walker
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G o v e r n m e n t  o f  I n d i a

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

This R e p o rt o f th e  Lab o ra to ry , now  under the  d irec tion  o f D r. B . M uke rji, covers the  period from  A p r i l  1, 
1940, to M a rch  31, 1943. O w ing  to  the  abnorm al cond itions  b rought ab ou t b y  the war, the enforcem ent o f 
the D rugs A c t, 1940, an tic ipa ted  in  the  la s t repo rt (Analyst, 1942, 67, 165), cou ld  not be effected, and  the 
projected convers ion  o f th e  Labora to ry ' in to  a Centra l D rugs  L a b o ra to ry  had  to  be postponed. In  1942 
the services o f the  L a b o ra to ry  were requ is itioned  fo r d rug  standard isa tion  and  testing  w o rk  on beha lf o f 
the Services. T h is  en ta iled  a grea t increase in  the  work, and  in  1942 a  b ran ch  lab o ra to ry  was established 
at K asau li.

Quality and Potency of Indian Drugs— O f the 3148 samples o f drugs, chem icals, b io log ica l 
products, insecticides, d is in fectants, etc., exam ined, 569 were n o t up  to  standard. N ea r ly  2500 samples 
of drugs were co llected  b y  inspectors from  the p laces o f m anu factu re  and  80% o f these proved  to  be of 
standard q u a lity . T h is  shows a defin ite  im provem en t in  the  q u a lity  o f d rugs m anu factu red  in  In d ia  over 
the prev ious tr ie n n ia l period, when m ore than  50% were be low  standard. T h e  figures suggest th a t ad u l­
teration takes p lace largely, i f  n o t entire ly , in  the course o f the  re ta il trade.

Analysis of Drugs by Bio-assay Methods— A pproved  m ethods o f the  B .P ., o r in  "Biological 
Standardisation," b y  J. H .  Bu rn , have been used' F o r  testing  organo-m eta llic  com pounds a  com b ina tion  
o f the B .P . and  U .S .P . m ethods has been adopted. In  each instance chem ica l assays o f arsenic and 
antim ony contents were m ade side b y  s ide w ith  to x ic ity  determ inations. F o r  the eva lua tion  o f coa l-ta r 
disinfectants, several b rands o f w h ich  are now  m ade in  Ind ia , s im u ltaneous chem ica l and  bacterio log ica l 
(B.S.I. S tandard  R id e a l-W a lk e r  techn ique) tests have been made.

Analysis of Drugs by Pharmacognostic and Chemical Methods— T h e  standard  m ethods o f the
B.P., B .P .C ., U .S .P ., and  N ew  F o rm u la ry  have in v a r ia b ly  been used fo r the  o lder drugs, w h ils t fq r  new 
drugs and chem ica ls recourse has been had  to  the m ethods described in  the  “ E x t ra  Pha rm acopoe ia " and 
in “ N ew  and N o n -O ffic ia l Rem ed ies.”  C rude  vegetable drugs purchased in  the  open m arket are o ften  
grossly adu ltera ted  and  o f poor qua lity . G um  benzo in  (Loban) and  o the r varie ties  o f gums and resins 
were found to  be e ither m anu factu red  a rt if ic ia lly  o r o f poor qua lity . Stearoptenes, e.g., cam phor, m enthol, 
etc., showed low er m.p., low er op t ica l ro ta t ion  and  m ore non -vo la tile  fesidue than  genu ine samples. O f 
the organ ic preparations, c it r ic  ac id  o ften  conta ined  traces o f ta rta r ic  ac id , and coa l-tar deriva tives were 
frequently be low  standard . O ils  com m on ly  adu ltera ted  were castor, arachis, sesame and o live. T h e  
olive o il sold in  In d ia  is  u sua lly  m ixed  w ith  cottonseed o il and  has a  h igh  ac id  value. C od-liver o i l is  
often rancid, w ith  h igh  ac id  va lu e  and  low  v ita m in  A  content.

Commercial Testing of Drugs— Tow ard s  the end o f 1941 the L a b o ra to ry ’s te chn ica l service was 
made ava ilab le  to  the  p u b lic  on  paym en t o f approved  fees. Com m ercia l firm s are en t it led  to  sub m it 
samples fo r test and  to  o b ta in  a  certifica te  o r test repo rt on  th e ir p roducts, p rov ided  th a t th ey  g ive an  under­
taking in  w r it in g  th a t  the  reports issued w il l  n o t be used fo r advertisem ent purposes. S ince the in it ia t io n  
of the scheme nea r ly  100 sam ples from  a ll p a rts  o f In d ia  have been tested.

The  fo llow in g  prob lem s inter alia have been investigated.

Standardisation: Digitalis— T h e  " c a t  m ethod ”  was o r ig in a lly  recom m ended b y  the L a b o ra to ry  as 
suitable fo r Ind ia , and  th is  has been confirm ed a fte r re-investigation. T h is  conc lusion  finds corroboration  
in the fa c t th a t the  U .S .P . N i l ,  1943, has adopted  th is  m ethod in  preference to  the " fro g  m ethod " o f 
previous Pharm acopoeias.

Thyroid Gland— Chem ica l and  b io log ica l assay o f th y ro id s  from  Ind ian  ca tt le  in d ica te  th a t th e ir 
thyroxin-iod ine contents is in  no way' poorer than  th a t o f fore ign g lands from  an im als m a in ta ined  in  a 
better state o f n u tr it ion .

Insulin— T h e  p rob lem  o f the  sen s it iv ity  o f In d ian  rab b its  has been stud ied  and a dose-response curve 
has been worked  out.

Ergot— O w ing  to  the  acute shortage o f ergot in  In d ia  its  p roduction  under la b o ra to ry  cond itions is 
under investigation  in  co llabo ra tion  w ith  a m yco log ist. F o r  the  f irs t tim e in  In d ia  ergot has been cu lt iva ted  
hy a rtific ia l in o cu la tio n  o f rye  g lum es w ith  a  cu ltu re  o f the fungus. T h is  ergot has g iven  sa tis facto ry  
results in  chem ica l and  b io log ica l tests.

Vitamin-containing Preparations— R a ts  ke p t on  a rach itogen ic  d ie t aw ay  from  lig h t are now  being 
used for the assessment o f v ita m in  D  in  fish  liv e r  oils. S a tis fa c to ry  resu lts were obta ined  in  corre la ting  
the values fo r  v itam in  B ,  g iven  b y  the th iochrom e m ethod -with those g iven  b y  b io log ica l assay. W hep  
vitam in B t was present in  sm all quan titie s  (less th an  25 un its  per tab le t) the  th iochrom e m ethod d id  no t 
Stve accurate results.
. Coal-tar Disinfectants— P re lim in a ry  in ves tig a tion  o f d is in fectan ts  m anu factu red  from  Ind ian  ta r 
indicate th a t th a t ta r  con ta in s  m ore o f the  o-cresol fra c tio n  and, unless specia lly  treated, w ou ld  no t y ie ld  
as high a R id e a l-W a lk e r  va lue  as im ported  tars, a t  the same d is t illa t io n  range.

Search for a Quinine Substitute— In  v iew  o f the  w o rld  shortage o f qu in ine , the ind igenous m ateria  
m i S,a  Ind ia  has been searched fo r a substitu te . T w o  reputed an ti-m a la ria l remedies, Alstonia scholaris 
P i . Cesalpina bonducella, were found  o f l it t le  va lue  in  m onkey and fow l m alaria. R eports  received from  

ma ind ica ted  th a t ce rta in  va rie ties  o f Fraxinus chinensis and  F. malacophylla, y ie ld  an a lka lo id  s im ila r 
of 5“ la ine.and are c lin ic a lly  usefu l in  m a laria . S im ila r  species o f Fraxinus  o ccu r in  Ind ia , and  investigation  

their c lin ica l u t i l i t y  is  in  progress.
Chlorinated Ethylene Compounds as Anaesthetics— Some o f  these com pounds have h igh  analgesic 

properties w ith  the  advantage o f h igh  b.p. ove r the  com m on ly  used vo la tile  anaesthetics. E xp ts . have 
Proved th a t pu rified  and  stab ilised  tr ich lo roe thy len c  m ay  be safe ly  used in  p a rticu la r types o f surgica l 
operations.

Canada Balsam Substitute— A n  ind igenous m oun ting  m ed ium  fo r m icroscop ica l w o rk  to  replace



im po rted  Canada balsam  has been developed. I t  consists o f: rosin, 2 g; dam m ar (from species o f  Shorea, 
H o p e a  and Balanocarpus), 3 g ;  xy lene o r  benzene, 7 m l. I t  has good sealing and  d ry in g  properties.

Coal-tar Food Colour— A  dyestuff, benzene-azo-(3-naphthol, fre q uen tly  used in  In d ia  to  colour 
vegetab le ghee (hydrogenated fat) was found  to  be de fin ite ly  to x ic  to  experim enta l an im a ls  on  prolonged 
feeding. T h e  haphazard  use o f co lou ring  agents w h ich  have n o t been subm itted  to  tho rough  tox ico log ica l 
exam ina tion  shou ld  n o t be perm itted  in  food  products.

T h e  B r i t i s h  P h a r m a c e u t i c a l  C o d e x ,  1 9 3 4

S I X T H  S U P P L E M E N T *

T h is  Supp lem ent conta ins add ition s  and  am endm ents to  the m onographs in  P a r t  I  and  P a r t  I I  w ith  
am endm ents to  fo rm u lae  in  P a r t  I I I .  T h e  add ition s  to  P a r t  I  cons ist o f new  m onographs on  substances 
con ta ined  in  the  S ix th  A d dendum  to  the B .P ., b u t n o t p rev iou s ly  described in  the B r it is h  Pharm aceutica l 
Codex, and  m onographs on  surg ica l catgut. T h e  am endm ents in c lude  a lte ra tions in  the standards for 
substances w h ich  are now  in c luded  in  the  B .P ., b u t p rev iou s ly  standard ised  in  the  Codex, together w ith  
a lte ra tions  and  add ition s  to  preparations a t  th e  ends o f the m onographs, so as to  b r in g  the Codex m ono­
graphs in to  lin e  w ith  pharm acopoe ia l requ irem ents and  to  record changes m ade in  the  p reparations o f the 
Fo rm u la ry .

T h e  add ition s  arid am endm ents to  P a r t  I I  are necessitated b y  the  sca rc ity  o f rubbe r and  s ilk . A lte r­
n a tiv e  specifications are in c luded  fo r B a tt is te  and  Ja cone t and  a m onograph fo r O iled  A r t if ic ia l Silk 
(w aterproofed rayon) to  replace o iled  n a tu ra l s ilk . T h e  lim its  o f b o r ic  ac id  in  b o r ic  lin t, gauze and  wool 
have been w idened.

In  P a r t  I I I  the  am endm ents in c lude  changes in  the  fo rm ulae fo r  o in tm ents to  p e rm it th e  use o f yellow 
so ft p a ra ffin  in  p lace o f the  w h ite  v a r ie ty  and  the use o f hyd rous  o in tm en t o f the S ix th  A d dendum  to the
B .P .  in  m ak ing  certa in  o in tm en ts  m ade w ith  a  pa ra ffin  basis and to  con tinue  a para ffin  basis in  ointm ents 
in  w h ich  hyd rous  o in tm en t is  unsu itab le . O th e r am endm ents in c lude  chqnges in  the  fo rm u lae  fo r several 
p reparations con ta in ing  alcohol.
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then  in v e r t 10 tim es. A g a in  in v e r t  10 times,
30 m in. a fte r the  in it ia l shak ing . Insert a  2-mm j 
glass tube, the  to p  closed b y  the finger, 5 m in. later 
under the  surface o f the  liq u id ;  ro ta te  i t  sharply, 
open the to p  m om en ta rily  and  close, rem ove from 
the  soln. and w ipe  the  outside. T ran s fe r a drop 
to  a re fractom eter and  read the re frac tive  index.
T h e  H a e n n i val., o r “ s o lu b ility  in d ex  b y  refracto­
m eter,”  is  («“  o f soln. —  o f solvent) X  1000.
T h is  resu lt e lim inates a n y  abso lu te  e rror o f the 
re fractom eter and  m in im ises errors due to  temp, 
va r ia t ion s  (for rou tin e  w o rk  the m easurem ent at 
room  tem p., ca. 20° C, is  accurate  enough). The 
m ethod is rap id  and  is  considered the best for 
rou tin e  determ inations. O ther m ethods described 
are the  cen trifuged  heat-coagu lab le s o lu b ility  index 
and  E sb a ch ’s sed im entation  s o lu b ility  in dex  (Stuart, 
G rew e and  D icks, U.S. Egg and Poultry Mag., 1942,
48, 498). T h e  s o lu b ility  is u su a lly  a  measure of 
the  dam age the  egg has suffered d u rin g  dry ing  or 
storage. Some h ig h ly  so lub le  sam ples have an 
unp leasan t ac id  flavour, b u t th is  is due to  other 
factors, e.g., b acte r ia l spo ilage o f the  pu lp .

e : b . d .

D e t e rm in a t io n  o f  G ly c e r o l  a n d  2 ,3 -Butylene 
G ly c o l  [ in  W in e ]  i n  p re s e n c e  o f  I n v e r t  Sugar. >,
G . H o e p e  (Helv. Chim. Acta, 1943, 26, 1931-1939)-— 
S ince i t  is possib le  to  determ ine each constituent 
o f a  m ix tu re  o f g lycero l, ethy lene g lyco l and
1.2-propylene g ly co l b y  the periodate  method ot 
H oepe  and  T readw e ll (Helv. Chim. Acta, 1942, 25,
353; A n a ly s t ,  1942, 67, 272), the  app lica tion  ot 
the  m ethod  to  de te rm ina tion  o f g lycero l and
2.3-buty lene g ly co l in  w ine, a fte r rem ova l o f invert 
sugar, was stud ied . P re lim in a ry  expts. showed

F o o d  a n d  D r u g s

M e th o d s  f o r  D e t e rm in a t io n  o f  S o lu b i l i t y ' o f 
D r ie d  W h o le  E g g .  J .  R .  H a w th o r n e  (/ . Soc. 
Chem. Ind., 1944, 63, 6-8)— T h e  s o lu b ility  o f d ried  
egg m ay  be determ ined  b y  e ither (1) phys ica l 
m ethods w h ich  measure the  percentage o f to ta l 
so lids  d isso lved  b y  w a te r o r  o the r so lven t under 
specified cond itions, o r  (2) chem ica l m ethods in  
w h ich  the  s o lu b ility  o f a  p a rt ic u la r  con s titu en t is 
determ ined. Th is t le , Pearce  and  G ibbons, w ho 
have pub lished  m ethods fo r  d e te rm ina tion  o f 
s o lu b ility  o f d ried  w ho le egg in  w a te r and  in  10% 
potass ium  ch lo r id e  so lu t io n  (Canad. J. Res., 1943, 
21, D , 1), state th a t s o lu b ility  m ethods based on 
n itrogen  determ inations operate a t h igh  and 
narrow  ranges; a lso th a t the  resu lts are less usefu l 
as a  m easure o f q u a lity  th an  are those o f to ta l so lid  
m ethods, e.g., the  "w a te r  va lue ”  and  the "po tass ium  
ch lo r id e  va lue .”  T h e  L o w  Tem pera tu re  Research  
S ta t ion  m ethod  determ ines in  the egg the n itrogen  
so lub le  in  10% po tass ium  ch lo ride  soln. and  ex­
presses i t  as percentage o f  the  to ta l n itrogen. 
B y  th is  m ethod, so lub ilit ie s  in  potass ium  ch lo ride  
soln. have ranged from  98 to  42% fo r  com m ercia l 
d ried  egg sam ples; and  a fte r p ro longed storage o f an  
expe rim en ta l sam ple a va lue  o f 17% was obta ined . 
W h ile  too labo riou s  fo r use as a rap id  rou tin e  m ethod, 
th e  “ po tass ium  ch lo ride  so lub le  n itrog en " is used 
as L .T .R .S .  reference m ethod fo r check ing  the 
accu racy  o f o the r m ethods. T h e  H ae n n i m ethod, 
w h ich  shows good co rre la tion  w ith  the L .T .R .S . 
m ethod, is  as fo llow s. A d d  5 m l o f 5%  sod ium  
ch lo r id e  soln. to  1 g  o f egg pow der in  a  test-tube, 
c lose the  tube w ith  a ru b b e r stopper and, a fte r 
shak ing  g en tly  fo r  ca. 1 m in., set aside fo r 15 m in.;

* T h e  Pha rm aceu tica l Press, 17, B loom sbury ' Square, London , W .C . l.  P r ic e  2s. 6d., postage 2d. 
(pre-paid).
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tha t separation from  in v e r t sugar cou ld  be effected 
by  trea tm ent w ith  a lka lin e  lead acetate w ith  sub­
sequent steam  d is t illa t ion . O x id a t io n  o f the  d is­
tilla te  b y  potassium  periodate  converted  g lycero l 
in to  fo rm ic  ac id  and  form aldehyde, and  bu ty lene 
g lyco l in to  aceta ldehyde. T it ra t io n  o f the fo rm ic  
acid ind ica ted  the  am oun t o f g lycero l o r ig in a lly  
present, and  dete rm ina tion  o f the  to ta l a ldehyde 
rad ica l and the p o rt io n  o f i t  due to  fo rm aldehyde 
gave, b y  d ifference, the  p o rtio n  due to  aceta ldehyde 
derived from  2,3-butylene g ly co l o r ig in a lly  present. 
Method— H e a t 10 m l o f w ine w ith  10 g o f lead 
acetate and  10 g o f so lid  sod ium  hydrox ide , add 
100 m l o f a lcoho l and  rem ove the ppt. b y  f iltra ­
tion th rough  a  glass filte r. Concentrate the filtra te  
in vacuo to  5 m l and add  10 m l o f water. D is t il 
the liq u id  from  an o il-b a th  a t  140° C. (the b.p. o f 
90% glycero l) and  pass in  steam  superheated to  
320“ C. N eu tra lise  the  d is t illa te , i f  necessary, w ith  
sodium  hyd rox ide  soln. and  shake fo r 3 hr. in  a 
mechanical shaker w ith  excess o f po tass ium  perio ­
date. F i l t e r  o ff th e  excess o f po tass ium  periodate, 
washing i t  w ith  a  l it t le  w ater, and  t it ra te  an  a liq u o t 
portion  o f th e  f iltra te  w ith  0-1 A r sod ium  hydrox ide , 
using m ethy l red ind ica to r. (Each  m l =  9-2 m g 
of g lycerol.) T o  determ ine the to ta l a ldehyde 
radica l tre a t ano the r a liq u o t p o rt io n  w ith  50 m l o f 
sodium su lph ite  soln. (125 g  per litre), add  thym o l- 
phthale in  and  tit ra te  the  sod ium  hyd rox ide  form ed 
w ith  0-1 N  h yd ro ch lo r ic  ac id , correcting  the resu lt 
by means o f a b la n k  t it ra t io n  o f th e  sod ium  su lph ite  
soln. (Each  m l =  2-9 m g o f C H O .) T o  deter­
m ine form aldehyde, tre a t a  th ird  a liq u o t portion , 
as a b lan k  expt., w ith  0-5 m l o f 50% n it r ic  ac id  
and 30 m l o f 0 T  N  s ilv e r n itra te , f ilte r  o ff the ppt. 
of s ilve r iodate  and  periodate, w ash i t  w ith  a 
litt le  ve ry  d il. n it r ic  ac id  and  t it ra te  the  residua l 
silver w ith  am m on ium  th io cyana te  in  presence of 
ferric a lum . T re a t a fo u rth  a liq u o t p o rtio n  w ith  
30 m l o f 0-1 N  po tass ium  cyan ide, 0-5 m l o f 50% 
n itric  ac id  and  30 m l o f 0-1 N  s ilv e r n itra te . F i lte r  
and wash the  pp t. as in  the b la n k  expt. and  t it ra te  
the residual s ilv e r in  the  same m anner. (Each  m l 
o f 0-1 N  po tass ium  cyan ide =  3-0 m g o f fo rm a lde­
hyde o r 2-9 m g o f C H O .) D e d u c t the a ldehyde 
radica l due to  fo rm aldehyde from  the to ta l a ldehyde 
radical and  ca lcu la te  the  residua l a ldehyde rad ica l 
into aceta ldehyde and  f in a lly  in to  2,3-butylene 
glycol. (1 g  o f C H O  ss 1-517 g o f aceta ldehyde 
or 1-500 g o f bu ty lene  g lyco l.) A .  O. J .

D e te rm in a t io n  o f  N ic o t in e  a n d  N o r n ic o t in e  
in  T o b a c c o s .  C . V .  B o w e n  a n d  VV. F .  B a r t h e l
(Ind. Eng. Chem., Anal. Ed., 1943, 15, 740-741)—  
In  the m ethod o f M a rkw oo d  (/. Assoc. Off. Agr. 
Chem., 1943, 26, 283; Analyst, 1943, 68, 283) fo r 
determ ination o f n ico tine  and  norn ico tine  present 
together in  so lu tion , no procedure is  g iven  fo r ob ta in - 
mg the a lka lo id s  from  tobacco  o r fo r  separating  
«•hem from  in te rfe r in g  substances. In  the  m ethod 
here described, s ince n o rn ico tin e  is  d iff ic u lt  to  
lemove com p le te ly  from  a lka lin e  p la n t  m a te ria l 
by so lvent ex traction , steam  d is t illa t io n  is  used 

assump f i° n  is  m ade th a t  anabasine and  
other secondary-am ine a lka lo id s  v o la t ile  in  steam  
(with the  exception  o f norn ico tine) are absent, 
steam d is t il 2-5 g o f powdered tobacco  w ith  a  sm all 
piece o f para ffin  w ax, 10 m l o f 30% sod ium  h yd rox ide  
soln. and 10 g o f sod ium  ch lo r id e  in to  3 m l o f d il. 
hydrochloric ac id  (1 -f- 4) u n t i l a few  d rops o f the  
distillate fa il to  answer to  a  test w ith  s ilico tungstic  
f r id  soln. Reduce  the  vo l. o f th e  d is t illa te  b y  
boiling and  f in a lly  a d ju s t i t  to  25 m l. P p t .  n ico t in e

and  norn ico tine  from  an a liq u o t p o rtio n  (10 m l) 
w ith  12% s ilico tungstic  ac id  ( "Methods of Analysis 
of the A.O.A.C.," 1940, 64), and  collect, ig n ite  and  
we igh  the pp t. in  a G ooch  cruc ib le  (residue A). 
N eu tra lise  ano ther 10-ml po rtio n  o f the  d is t illa te  
to  pheno lph tha le in , add  2 m l o f 30% acetic  ac id  
and  0-5 g  o f sod ium  n itr ite  (M arkwood, loc. cit.) 
and, a fte r 20 m in., m ake the  soln. a lka lin e  w ith  
sod ium  hyd rox ide  and  steam  d is t il in to  3 m l o f 
hyd ro ch lo r ic  acid. T h e  d is t illa te  con ta ins the 
n icotine , w h ich  is  collected, ig n ited  and  weighed as 
before (residue B). T h e  w t. o f n ico tine  in  the 
a liq u o t po rtion  taken  is the  w t. o f residue B  x  
0-1140; the  correspond ing  w t, o f no rn ico tine  is 
the  difference between residue A  and residue 
B  x  0-1042. T h e  resu lts o f analyses o f several 
samples o f tobacco  (Nicotiana tabacum), N.  rustica 
and  com m ercia l n ico t in e  su lphate  showed an u n ­
expected ly  w idespread occurrence o f no rn ico tine  
and  th a t in  its  presence the accepted m ethod o f 
ana lys is  o f the  A .O .A .C . canno t be depended upon  
to  g ive re liab le  results. A n  im proved  steam  d is­
t illa t io n  apparatus (Bowen and Barthe l, Ind. Eng. 
Chem., Anal. Ed., 1943, 15, 596) is  recom m ended 
to  reduce the tim e o f d is t illa t ion . A . O. J .

S e m i- p e rm a n e n t  C o lo u r  S ta n d a rd s  f o r  
M ic r o - e s t im a t io n  o f  S u lp h o n a m id e s .  S . W , 
L e e  a n d  N . B .  H a n n a y  {Ind. Eng. Chem., Anal. Ed., 
1943, 15, 763)— A s  a supp lem ent to  the  m ethod fo r 
su lphonam ide dete rm ina tion  p rev iou s ly  reported 
(Lee, H a n n a y  and  H an d , Ind. Eng. Chem., Anal. 
Ed., 1943, 15, 403) a s im p le  procedure has been 
devised, fo r w h ich  co lou r standards prepared from  
easily  p rocurab le  water-sol. dyes are used. T h e  
m ethod is accurate  to  b lood  leve ls o f 15 m g pe r 
100 m l (for su lphath iazo le) and  the error was found  
to  be ±0-5 m g per 100 m l to  leve ls o f ca. 6 m g per 
100 m l and  ± 1 m g a t h igher leve ls to  15 m g per 
100 m l. T h e  vo l. o f b lood  needed (0-3 m l) m ay  be 
taken  from  the  finger t ip  i f  the hand  is  v igo rou s ly  
washed to  rem ove traces o f the drug. F la t-  
bottom ed 10-ml v ia ls  (18 X  46 mm), ca lib ra ted  fo r  
th e  purpose are preferab le to  cen trifuge o r test 
tubes. S tandards o f know n  concn. m ay  be m ade 
from  an y  o f the  su lphonam ides and the  va lues fo r 
th e  others ob ta ined  b y  using  m o lecu lar w t. correc­
tions. T h e  values fo r  su lphath iazo le  m ay  be 
m u ltip lie d  b y  0-68 to  conve rt them  in to  va lues fo r 
su lphan ilam ide , w h ils t those fo r  su lphapyrid ine  
are the  same as fo r  su lphath iazo le . T h e  reagents 
and  procedure are the  same as fo r  the  parent 
m ethod  {loc. cit.), b u t o n ly  the  b lood  and  p re c ip ita t­
in g  soln. vols. need accurate m easurem ent. T h e  
n itr ite  and  dye  solns. (2 drops o r 0-1 m l) are added 
from  a dropper, and  com parisons w ith  standards 
are m ade v isu a lly  in  v ia ls  o f un ifo rm  shape. In ­
tensities o f tran sm itted  f ig h t are best com pared 
i f  the  abso rb ing  substance is  he ld  1 to  3 cm  from  
the  eye. T o  prepare sem i-perm anent standards, 
d isso lve 0-1 g  o f ac id  fu ch s in  in  250 m l o f w ater 
and d ilu te  8-fold w ith  w ater to  p roduce a  soln. 
con ta in ing  0-00005 g  pe r m l. D isso lve  0-1 g  o f 
m ethy l v io le t in  250 m l o f  w ater and  d ilu te  2 m l to  
250 m l (0-0000032 g per m l). T o  prepare standards 
correspond ing  w ith  the  fo llow ing  concns. o f su l­
pha th iazo le  in  m g per 100 m l, add  to  0-9 m l o f 
fu chsin  soln. and  9-1 m l o f m ethy l v io le t soln. the 
no. o f m l o f w ater shown b y  the  figure in  brackets—  
2, (36-0); 3, (25-3); 4, (19-0); 5, (14-7); 6, (11-2); 
7, (8-8); 8, (7-0); 9, (5-4); 10, (3-9); 11, (2-9); 12, (2-1). 
Several com b ina tions  o f red and  v io le t water-sol. 
dyes gave shades a lm ost id en tica l w ith  th a t o f the
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azo-co lour form ed in  the  reaction. T h e  dye com ­
b in a tion  is b leached b y  sun lig h t b u t is  stab le in  the 
da rk  fo r ca. 1 m o n t l; the  stronger solns. o f the 
dyes are m ore stable. A . O. J .

P e r m a n e n t  F a d in g  o f A lk a l in e  P h e n o lp h th a -  
le in  S o lu t io n s .  M .  H .  H u b a c h e r  (/. Amer. 
Chem. Soc., 1943, 65, 2097-2098)— Perm anen t 
fad in g  o f pheno lph tha le in  is due to  a ir  ox idation , 
the p roducts  being 39-45%  o f 2-(4 '-liydroxybenzoy l) 
-benzo ic acid, a  sm a ll q u a n t ity  o f p h th a lic  ac id  
and  a  b row n  sem i-solid  mass the  com position  o f 
w h ich  is n o t y e t known. T h is  type  o f fad ing  
occurs a lso w ith  o-cresolphthalein, w h ich  y ie ld s
2-(3 '-m ethyl-4/-hyd roxybenzoy l)-benzo ic  ac id  and
p h th a lic  acid. 3 .4 -D ihyd roxyd ipheny lph tha lide  is  
ox id ised  to  pheno l and  p h th a lic  acid. O n  ox id a tion  
w ith  hydrogen  peroxide, pheno lph tha le in  and 
o-creso lphtha le in  y ie ld , in  a d d it io n  to  p h th a lic  acid, 
h yd roqu inone  and  o-to luhydroqu inone, respective ly, 
th is  being ano the r exam ple o f a reaction  described 
b y  D a k in  [Amer. Chem.  / . ,  1909, 42, 477, and 
“Organic Syntheses," Co ll. V o l. I, 1941, 141). These 
tw o  types o f fa d in g  shou ld  be taken  in to  considera­
t io n  in  the  co lo rim etric  estim ation  o f pheno l­
ph tha le in ; otherw ise the results w il l  be low .

E .  M f  P .

B i o c h e m i c a l

E s t im a t io n  o f  T o c o p h e r o l  i n  S e ru m , M i l k  
a n d  A n im a l  a n d  P la n t  F a t .  M .  K o f le r  (Helv. 
Chim. Acta, 1943, 26, 2166-2176)— T h e  tocophero l 
contents o f d iffe ren t sera were m easured b y  the 
m ethod  o f F u r te r  and Meyer, b y  ox id a tion  w ith  
fe rric  ch lo ride  soln., f lu o r im e tr ica lly  and  b y  the 
phenazine m ethod described below. I t  was found  
th a t the  firs t tw o  m ethods gave m uch  h igher resu lts 
th an  the  flu o rim etric  and  phenazine m ethods; 
as these h igh  va lues are due to  in te rfe ring  im purities , 
the  o the r tw o  m ethods are to  be preferred. E v a p o ­
ra te a lig h t petro leum  ex tract o f tocophero l to 
dryness and  disso lve the residue in  10 m l o f abs. 
a lcoho l. A d d  2 m l o f conc. n it r ic  acid, heat to  
b o ilin g  over a sm all flam e and  im m erse the flask 
fo r 5 m in. in  a b o ilin g  w ater-bath . T ran s fe r the 
soln. to  a 50-100 m l separating  funnel, and  rinse 
the  flask w ith  2 m l o f abs. a lcoho l and  15 m l o f 
l ig h t petro leum , add ing  the  solns. to  the  contents 
o f th s  funnel. A d d  15 m l o f water, shake and  a llow  
to  separate. T ran s fe r the  aqueous phase to  a 
second separating  funne l and re-extract w ith  15 m l 
o f l ig h t  petro leum . W ash  the lig h t petro leum  ex­
tra c t  in  the  firs t separating  funne l w ith  w ater and  
re-ex tract the  wash ings b y  m eans o f the  lig h t 
petro leum  in  the second funnel. E vap o ra te  the 
com b ined  petro leum  solns. in  a  50-m l con ica l flask 
to  dryness, and  to  the residue add  5 m l o f a  1 % 
soln. o f o -phenylened iam ine in  g la c ia l acetic  ac id  
and  leave the  flask fo r 1 hr. on a b o ilin g  w ater-bath. 
Cool, pou r the  soln. in to  a  d ry  50-m l separating  
funnel, rinse the  flask w ith  5 m l o f g lac ia l acetic  
a c id  and  then  add  15 m l o f l ig h t petro leum  and 
15 m l o f w ater. T h e  lig h t petro leum  shou ld  be 
sa tu rated  w ith  w a te r before use. A llo w  the  layers 
to  separate, transfe r the  aqueous phase to  a second 
separating  fuunel, and  re-extract w ith  15 m l o f lig h t 
petro leum . W ash  the e x tra c t successively w ith  
water, d il. h yd ro ch lo r ic  ac id , d il. sod ium  hyd rox ide  
soln. and  again  w ith  water, a nd  ex tra c t each w ash ing  
in  tu rn  w ith  the  lig h t petro leum  in  the second funnel. 
I t  is  im po rtan t th a t d u rin g  the condensation  w ith  
o -phenylened iam ine there shou ld  be free access 
o f a ir  to  the  solns. P u r if y  the  lig h t petro leum

ex tra c t ch rom atog raph ica lly  b y  ru nn in g  i t  th rough 
a co lum n  o f ac tiva ted  a lum in ium  oxide, 8-10 cm 
X  1 cm, f irs t sa tu ra ting  the  co lum n w ith  a few  m l 
o f lig h t petro leum . In  u ltra -v io le t l ig h t a  ye llow ish- 
green fluorescent r in g  is observed in  the colum n; 
on  deve lopm ent w ith  25-50 m l o f a  m ix tu re  o f 
benzene and  lig h t petro leum  (1 : 4), th is  r in g  
broadens and  descends dow n  the colum n. Develop, 
e lu te the  tocophero l-phenazine d e riv a t iv e  w ith  
30-50 m l o f benzene-petroleum  (1 : 1), rem ove the 
so lven t in vacuo from  the eluate, and  d isso lve the 
residue in  1 m l o f b u ty l a lcoho l b y  gen tly  warm ing. 
A d d  9 m l o f m eth y l a lcoho l and  transfe r the soln. 
to  a test-tube; i f  a tu rb id ity  develops, add  more 
b u ty l a lcohol. D ilu te  a s tandard  soln. o f tocophero l 
so as to  ob ta in  a  range o f concns. from  10 to  150/jg 
per 10 m l. O x id ise  each o f these solns. w ith  2 m l 
o f n it r ic  ac id , condense w ith  o-phenylenediam ine, 
chrom atograph, and d isso lve in  a m ix tu re  o f bu ty l 
and  m ethy l a lcoho ls (1 : 9) as described above. 
T ran s fe r the  solns. to  test-tubes and  com pare the 
fluorescence o f the unknow n  soln. v isu a lly  w ith  
those o f the standards in  the  lig h t o f a qua rtz  lamp. 
T h e  na tu re  o f th e  p re lim in a ry  ex trac tion  varies 
w ith  the  natu re  o f the  m ate ria l under exam ination. 
W ith  hum an serum, fo r  exam ple, m ix  5 m l (or w ith  
an im a l serum  10-20 m l) w ith  2-5 m l o f 60% potas­
s ium  h yd rox ide  soln. and  7-5 m l o f 95% alcohol. 
Shake w ith  tw o  50-ml po rtion s  o f l ig h t petroleum , 
w ash the  petro leum  ex tra c t successively w ith  20 ml 
o f 50% a lcoho l, d il. h yd ro ch lo r ic  ac id  and  water, 
ex tra c tin g  each w ash ing  in  tu rn  tw ice  w ith  ligh t 
petro leum . A lte rn a tiv e ly , the  serum  m ay  be 
sapon ified, b lea t a  m ix tu re  o f 5 m l w ith  2-5 m l o f 
60% potass ium  hyd rox ide  soln. and  20 m l o f 95% 
a lcoho l under re flux  fo r  1 hr. in  a  stream  o f pure 
n itrogen, cool, transfe r the  soln. to  a separating 
funnel, rinse ou t the  flask w ith  5 m l o f alcohol, 
and  add  50 m l o f l ig h t petro leum  o f lo w  b.p. and 
25 m l o f water. Shake v ig o rou s ly  and  re-extract 
the  aqueous phase w ith  50 m l o f l ig h t  petroleum  
ether. W ash  the petro leum  ex tra c t as before, 
re -extracting  the wash ings w ith  m ore lig h t petro­
leum . T h e  sapon ifica tion  o f m ilk  and  an im a l and 
p la n t fa t  is  carried  ou t in  a s im ila r  w ay. T h e  ligh t 
petro leum  ex tracts  thu s  ob ta ined  are then  evapo­
rated, ox id ised  and  treated  w ith  o-phenylene­
d iam ine  as described above. F .  A .  R .

M ic r o b io lo g ic a l  D e t e r m in a t io n  o f  A m in o  
A c id s .  I. V a l in e ,  L e u c in e  a n d  is o le u c in e .  
K .  A .  K u ik e n ,  W . H .  N o r m a n ,  C . M .  L y m a n ,
F .  H a le ,  a n d  L .  B lo t t e r  (/. Biol. Chem., 1943, 151, 
615-626)— T h e  m ethod depends on  the  use of 
Lactobacillus arabinosus 17-5 w ith  a  basa l medium  
w h ich  in c ludes a tom ato  eluate, prepared  in  the 
fo llow in g  w ay. D ilu te  1350 m l o f tom ato  juice 
w ith  an equa l vo l. o f w ater, cen trifuge and  c la rify  
w ith  120 g  o f F ilte r-C e l. A d ju s t  th e  filtra te  to 
p H  3, add  40 g o f N o r it  A , and  shake fo r 30 min. 
F ilte r ,  w ash the adsórbate w ith  250 m l o f 50% 
e th y l a lcoho l, and  elute w ith  200 m l o f pyrid ine- 
e th y l a lcoho l-w ater m ix tu re  ( 1 : 2 : 1  b y  vol.). 
H e a t  the  suspension to  60° C., shake fo r  15 min. 
and  filte r. R ep ea t the  e lu t ion  tw ice, f ilte r the 
com b ined  eluates and  evaporate the  f iltra te  nearly 
to  dryness. N eu tra lise  w ith  sod ium  hydrox ide  
soln. and  repeat the  d is t illa t io n  u n t il a ll pyrid ine 
is  rem oved. H e a t  the  residue under re flux  for 
24 hr. w ith  40 m l o f 8 N  su lp hu ric  ac id  and  then 
add  a h o t sa tu ra ted  soln. o f b a r ium  hydrox ide 
u n t il th e  hyd ro ly sa te  is a lk a lin e  to  Congo red and 
ac id  to  litm us. F ilte r ,  w ash  the  b a rium  sulphate 
and  ad ju s t the  filtra te  to  p H  3. R em ove  any
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ppt. and  repeat the  adso rp tion  and e lu t ion  w ith  
8 g o f N o r it  A  and  100-ml po rtions  o f eluent. 
Rem ove the pyrid ine-e thano l-w ate r m ix tu re  b y  
vacuum  d is t illa t io n  and  prepare an  aq. soln. con­
ta in ing  5 m g o f so lids p e r m l. T h e  basa l m edium  
has the fo llow in g  com position:

G lucose . .  . .  . .  . .  40 g
Sod ium  acetate (anhydrous) . .  14-5 „
Aden ine  su lpha te  . . . . 10 m g
Guan ine h yd roch lo rid e  . .  . .  10 ,,
U ra c il . .  . .  . .  . .  10 „
Th iam ine  ch lo ride  . .  . . 200 pg
Py r id o x in e  hyd roch lo rid e  ..  200 ,,
Ca lc ium  panto thenate  ..  . .  200 „
B io t in  . .  . .  . .  . .  0-8,,

.R ib o fla v in  . .  . .  . .  400 ,,
N ic o t in ic  ac id  ..  . .  . .  800 „
p -A m inobenzo ic  ac id  . .  . .  1-0,,
Tom a to  e luate . .  . .  . .  200 m g
k 2h p o 4   1 g
I<H2P 0 4   1 „
M g S 0 4.7H 20  ..  . .  . .  400 m g
N aC l    20 „
F e S 0 4.7H 20    20 „
M n S 0 4.4H 20    20 „

A d ju s t  to  p H  6-5 to  6-8 and 

The assay .media fo r  va line , leuc ine  and  iso leucine 
are prepared  b y  o m itt in g  the app rop r ia te  am ino  
acid. P repa re  stab  cu ltu res  o f L. arabinosus in  a 
solid m ed ium  con ta in ing  0-8% o f agar, 1% o f 
peptoniscd m i lk , -1%  o f try p top h an  and  200 m l 
of filtered tom a to  ju ice  per litre . In cuba te  fo r 
24 hr. a t 35° C. and  store in  the  re fr igera to r u n til 
required. T ran s fe r the  stab  cu ltu res  to  tubes 
con ta in ing  the same m ed ium  w ith  the  agar om itted, 
incubate fo r  18—24 hr. a t  35° C., cen trifuge and 
wash once w ith  saline. Re-suspend the  washed 
cells in  sa line and  use one d rop  o f th is  suspension 
for in o cu la t in g  the assay tubes. A d d  graded 
amounts, 0 to  0-1 m g w ith  increm ents o f 0-02 mg, o f 
the pure am ino  ac id  soln. in  d up lica te  to  a series o f 
tubes w h ich  are to  be used as standards. A d d  
a liquot po rtions  o f the  soln. to  be tested to  o the r 
tubes in  dup lica te  a t  three levels. A d d  5 m l o f 
the app ropria te  m ed ium  to  a ll the  tubes, fo llow ed  
by d is t illed  w ater to  a  vo l. o f 10 m l. A fte r  m ix ing, 
p lug w ith  cotton-w oo l and  au toc lave fo r  15 m in. 
at 15 lb. pressure. Cool and  in cuba te  a t  35° C. 
for 72 hr. C en tr ifuge the  tubes and  t it ra te  5-ml 
a liquot po rtions w ith  0-1 N  sod ium  hydrox ide , 
using b rom othym o l b lue as ind ica to r. P ro te in s  are 
first hydro lysed  b y  hea ting  under re flux  fo r  24 hr. 
w ith  5 iV  su lp hu ric  ac id  (40 m l per g) and  neu tra lis ­
ing w ith  h o t sa tu rated  b a rium  h yd rox ide  soln. 
Foodstuffs are d ried  in vacuo fo r  5 hr. a t  95° C. and 
then ex tracted  w ith  d ry  ether fo r  16 hr.; th e  fat- 
free residue is then  h yd ro lysed  as above. F .  A . R .

M ic r o b io lo g ic a l  A n a ly s is  o f  S e v e n  A m in o  
A c id s  w it h  Lactobacillus casei. S. S h a n k m a n ,  
M -  S. D u n n  a n d  L .  B .  R u b in  (/. Biol. Chem., 
1943, 151, 511-514,)— In  p rev ious  com m un ica tions 
(/. Biol. Chem.  1943, 150, 305; 477) the  estim ation  
° f cystine, g lu tam ic  acid, tsolcucine, leucine, 
methionine, threon ine, try p to p h a n  and  va line  b y  
means o f Lactobacillus arabinosus 17-5 w as described. 
In  the present paper the  es tim ation  o f arg in ine, 
g lutam ic acid, leucine, pheny la lan ine, tryp tophan , 
tyrosine and v a lin e  w ith  the  a id  o f L. casei (L .

*S o u tlined , so th a t  m ost o f th e  "e ssen tia l"  
v p /  can  now  k e estim ated  m icrob io log ica lly .

^reparejstab cu ltu res  o f L. casei on  a  yeast ex tract-
’ !S.e?troser&g

s t e w ' ’ r' '

in cub a te  fo r  24-48 h r. a t  37° C.

and store in  the re frigera to r u n t il required. T ran s fe r 
the  s tab  cu ltu re  to  the  r ib o fla v in  assay m ed ium  
•described b y  Snell and  Strong* [Ind. Eng. Chem.. 
Anal. Ed., 1939, 11, 346) and  in cubate  fo r 24 hr. 
a t  37° C. F o r  the assays, use the  basal m edium  
described b y  H u tch in g s  and  Pe te rson | (Proc. Soc.

/( +  )-A rg in ine  hyd ro ch lo r id e  . .  400 m g
¿/-A lan ine . .  . . . . 400
¿/-A spartic  ac id  . .  . .  .. 800
¿/-G lu tam ic  ac id  m onohyd ra te  800
/( — )-H is tid ine  m onohyd roch lo r ide  400
Z( +  )-Lysine  hyd ro ch lo r id e  .. 400
¿/-Pheny la lan ine  . . . . . .  400
/(— )-Pro line  ..  . .  . .  400
¿/-Serine ..  . . . .  . .  400
/( — )-T ryp tophan  ..  . . . .  400
¿/-M eth ion ine  ..  . .  . .  400
¿/-Threon ine . . . .  . .  400
¿/-Tyrosine . .  . .  . .  400
¿/-Va line  . .  . . . .  . . 400
¿/-Leucine . .  . .  . . 400
¿/-/so leucine . . . . . . 400
/(— )-Cystine ..  . .  . .  400

d ilu te  w ith  w a te r to  1 litre .

Exp. Biol. Med., 1943, 52, 36) w ith  1% instead  o f 
2%  o f glucose. A d ju s t  th e  basa l m ed ium  and 
am ino  ac id  solns. to  p H  6-8, and  then  to  each o f 
a series o f te st tubes add  5 m l o f the  basal m ed ium  
con ta in ing  a ll the  com ponents except the  am ino  
ac id  under investiga tion , and  e ither 1 to  5 m l of a 
standard  soln. o f th e  am ino  ac id  under test, o r a 
s im ila r range o f te st substance. A d d  to  each tube 
suffic ien t w a te r to  m ake the  vo l. in  each 10 m l, 
p lu g  the  tubes w ith  co tton -w oo l and  au toc lave fo r 
15 m in. a t 15 lb. pressure. Cool to  room  temp, 
and  in ocu la te  each tube w ith  1 d rop  o f a suspension 
o f the organ ism  p repared  b y  cen trifug ing  a 24-hr. 
o ld  cu ltu re, suspend ing  the  cells in  sterile  saline, 
aga in  cen trifug ing  and fin a lly  suspend ing in  10 m l 
o f saline. A f t e r  in cub a tin g  the  tubes fo r  72 hr. 
a t 37° C. t it ra te  the  la c t ic  ac id  p roduced  w ith  
s tandard  a lka li, us ing  b rom othym o l b lue as in ­
d ica tor. W ith  m ost o f the  am ino  ac ids the errors 
d id  n o t exceed 2'5% , b u t w ith  pheny la lan ine  and 
leucine the errors were 5 and  10% respective ly. 
T h e  estim ation  o f asparagine, cy stin e  and  serine 
was less sa tis factory . F .  A . R .

E s t im a t io n  o f  M e p a c r in e  in  B io lo g ic a l  F lu id s  
a n d  T is s u e s .  B .  B .  B r o d ie  a n d  S . U n d e n f r le n d
(J. Biol. Chem., 1943, X51, 299-317)— A  double-

* T h is  consists o f photo lysed, sod ium  hyd rox ide - 
treated  peptone 0-5, g lucose 1, sod ium  acetate 0-6, 
and  cystine  0-01%, together w ith  ribo flav in -free  
yeast supp lem ent equ iv . to  0-1% o f yeast ex tra ct 
and 5 m l per litre  o f soln. A  con ta in in g  K 2H P 0 4 
10% and K H , P 0 4 10% and  5 m l per litre  o f soln. B  
con ta in ing  M g S 0 4.7 H ,0  4, N a C l 0-2, F e S 0 4.7 H 2O  
0-2 and  M n S 0 4.4 H 40  0-2%. F o r  m ak ing  up  
cu ltu res th is  assay m ed ium  is supp lem ented  w ith  
0-5-1-0/ig o f r ib o fla v in  per 10 ml.

f  T h is  consists o f glucose 2-0, sod ium  acetate
0-6, ac id  hyd ro lysed  casein 0 ’5, try p top han  0-01, 
and  cystine  0-01%; aden ine 2 0, r ib o fla v in  0-02, 
ca lc ium  pan to thenate  0-02, n ico t in ic  ac id  0-02, 
p y r id o x in e  0-02, b io t in  (free acid) 0-00001 and 
eluate fa c to r conc. 0-001 mg/100 m l; together w ith  
the fo llow in g  salts: K , H P 0 4 0-5, K H 2P 0 4 0-5, 
M g S 0 4.7 H 20  0-2, N a C l 0-01, F e S 0 4.7 H 20  0-01 and  
M n S 0 4.4 H 2O  0-01 g per litre .
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ex tra c tio n  procedure is  recom m ended fo r the 
es tim a tion  o f m epacrine in  p lasm a, w ho le  blood, 
tissue and  urine. I t  g ives recoveries averag ing  
98% w ith  as l it t le  as 0-lpg. A  s ing le -extraction  
m ethod is a lso described w h ich , though  less sensi­
tive , is  rap id  and  s im p le  to  operate. A d d  3 m l o f
0-2 M  N a sH P 0 4 and  30 m l o f e thy lene d ich lo rid e  
to  1-10 m l o f b io log ica l m ateria l. Shake v igo rously  
fo r  5 m in., decan t in to  a  50-m l cen trifuge tube and 
cen trifuge  fo r 10 m in. Rem ove the supe rna tan t 
layer, b reak  up  an y  gel th a t has form ed and  re­
centrifuge. T ran s fe r the  ethy lene d ich lo rid e  to  
the  o r ig in a l vessel, ad d  an  equa l vo l. o f 10% 
sod ium  h yd rox ide  soln. and  shake fo r 3 m in. 
Rem ove  m ost o f th e  aqueous layer, tran sfe r the  
rem ainder o f the  liq u id  to  a n a rrow  test-tube and  
cen trifuge  fo r  1 m in. R em ove  the  aqueous layer, 
w ash the ethy lene d ich lo r id e  soln. w ith  a  lit t le  
w ater and  aga in  rem ove the  aqueous layer. T ran s fe r 
e x a c t ly  20 m l o f th e  ethy lene d ich lo r id e  soln. to  
a glass-stoppered bo ttle  w ith  1 m l o f w a te r and  
10 m l o f 85% la c t ic  ac id , and  shake v ig o rou s ly  fo r 
5 m in. T ran s fe r to  a cen trifuge tube  and  cen tr i­
fuge fo r  1 m in. M easure the fluorescence o f 8 m l 
o f the  aqueous phase and  com pare w ith  th a t o f a 
standard  prepared  b y  add ing  1 m l o f a soln. con ­
ta in in g  0-5pg o f m epacrine to  10 m l o f 85-90%  
la c t ic  ac id . U se a  m ix tu re  o f 10 m l o f la c t ic  ac id  
a n d  1 m l o f w ater fo r the  b la n k  sett ing  o f the  
in strum en t. U se  a  2-mm N o . 5113 C om in g  glass 
filte r  to  iso late the  a c t iv a t in g  l ig h t  and  a  C orn ing  
N o . 3385 filte r  to  lim it  the  transm iss ion  o f th e  
re su ltin g  fluorescent ligh t. In  the  s ing le -extraction  
procedure the fluorescence o f th e  in it ia l ethylene 
d ich lo r id e  ex tra c t is m easured; th is  m ethod  w il l  
e stim ate  0-5pg o f m epacrine, b u t  is  n o t recom ­
m ended fo r use w ith  p lasm a because o f the  low  
concn . o f m epacrine therein . F .  A . R .

I o d lm e t r ic  D e t e r m in a t io n  o f  M e th io n in e .  
T .  F .  L a v in e  (J.Biol. Chem., 1943, 151, 281-297)—  
M eth ion ine , lik e  other th io-ethers, g ives on  tre a t­
m en t w ith  iod ine  a period ide  w h ich  is  m ore o r less 
re ad ily  hyd ro lysed  to  a su lphox ide. T h e  period ide  
is  colourless and  water-so lub le, and  its  rafe o f 
fo rm ation  increases and  ra te o f h yd ro ly s is  decreases 
w ith  decreasing a c id ity . A t  p H  9, however, 
m eth ion ine  can  be t it ra ted  d ire c t ly  w ith  iod ine. 
In  presence o f iod ide , the ra te  o f period ide  fo rm ation  
and , s t il l more, the ra te o f  hydro lys is , decreases. 
T h e  period ide  is  stab le  to  ce rta in  reduc ing  agents 
such  as th iosu lpha te , so th a t excess o f iod ine  
can  be rem oved b y  m eans o f th iosu lphate , and  
th e  re su ltin g  colourless soln. o f m eth ion ine period ide  
can  then be ac id ified , w ith  lib e ra t ion  o f iod ine, 
w h ich  can be t it ra te d  w ith  th iosu lpha te  soln. 
T h is  reaction  has been m ade the basis o f a 
m ethod  o f es tim ating  m eth ion ine, but, as other 
substances, e.g., am ines and  am ino  acids, a lso form  
period ides, i t  is im p o rta n t to  choose cond ition s  
th a t  p reven t in terference b y  these substances. 
I t  was found  th a t fo rm a tion  o f period ides b y  a ll 
classes o f am ines w as g rea tly  restricted  in  M  potas­
s ium  iod ide  soln. a t p H  7, and  w hen  such period ides 
are  form ed they  can be re ad ily  destroyed b y  means 
o f  th iosu lpha te . A t  p H  7 am ino  acids a lso have 
o n ly  a  s lig h t tendency  to  fo rm  periodides, b u t 
w hen  such ac ids are p resent in  q uan tity , a  correction  
fo r  in te rfe rence m ust be m ade b y  a b la n k  deter­
m in a tio n  a fte r convers ion  o f m eth ion ine in to  its  
su lphox ide , w h ic h  does n o t fo rm  a  period ide. 
T ry p to p h a n  form s a co loured  pp t. w ith  iod ine  
a n d  th is  m ust be rem oved b y  centrifug ing . In te r­
ference b y  hom ocystine  m ust be avo ided  b y  con­

version  in to  the  th io la c tone  o f hom ocysteine. 
Method— Since the  am ount o f revers ib le period ide 
fo rm ation  b y  va rious am ino  ac ids o the r than 
m eth ion ine, w h ich  constitu tes the b lank, is a 
fun c tion  o f the iod ine  concn., th is  m ust be the same 
in  the  b la n k  as in  the determ ination . A cco rd in g ly  
a  b lan k  test is carried  o u t in  such a  w ay  th a t a fter 
iodate  o x id a tio n  the iod ine  concn. m ay  be adjusted 
to  th a t in  the  test sample. A d d  su ffic ien t 6 N  
h yd ro ch lo r ic  a c id  to  5 m l o f th e  soln. to  be tested, 
so th a t the  fin a l concn. o f ac id  is  0-5-1 N.  Add  
suffic ien t 0-1 AT potass ium  iodate, w h ich  oxidises 
m eth ion ine  to  its  su lphox ide, to  im p a r t  a  s light 
y e llow  co lou r to  the soln. A fte r  10-20 min. 
suffic ien t 0 -1N  po tass ium  ioda te  to  im p a r t a 
s lig h t y e llow  co lou r to  the  soln. A fte r  10-20 min. 
conve rt the excess o f ioda te  in to  iod ine  b y  add ing 
1 m l o f 5 M  potass ium  iod id e  soln. A d d  h a lf the 
am ount o f sod ium  h yd rox ide  necessary fo r neu tra li­
sation, and  then' a m ix tu re  o f bu ffe r soln. o f p H  7 
(7 vols. o f M  K jH P O ,,  and  3 vols. o f M  K H ,P O .)  
w ith  the  rem ainder o f the  sod ium  h yd rox ide  and 
su ffic ien t 5 M  po tass ium  iod ide  soln. to  m ake the 
fin a l soln. 1 M .  T h e  vols. o f bu ffe r and  iodide 
solns. are such th a t each 5 m l o f fin a l soln. contains 
1 m l o f each. F in a lly ,  add  su ffic ien t w a te r to 
m ake the vo l. th e  same as in  the  determ ination. 
W ith in  10 m in. o f beg inn ing  the b lan k  test, neutra­
lise the test soln. i f  necessary (m ethyl red) and  then 
add  to  a  su itab le  a liq u o t p o rt io n  suffic ien t buffer 
soln. and  5 M  po tass ium  iod ide  soln. to  a llow  1 ml 
o f each fo r  every  5 m l o f fin a l soln. N ex t, add a 
25-50%  excess o f 0-1 N  iod ine, and, a fte r  10-20 
m in., destroy  the excess w ith  th iosu lphate , using 
s ta rch  as ind ica to r. A d d  1-1-5 m l o f 2 N  hydro­
ch lo r ic  ac id  fo r  every  m l o f bu ffe r used, and  titrate 
the  libera ted  iod ine  w ith  th iosu lphate . T h e  iodide 
concn. shou ld  be a t  least 0-5 M  a t  the  end o f the 
t it ra t io n  to  p reven t o x id a t io n  o f m eth ion ine by 
io d in e  in  the ac id ified  soln. D e d u c t the  b la n k  and 
ca lcu la te  the  m eth ion ine  con ten t in  the usua l way. 
M e th ion in e  added to  a  m ix tu re  o f 17 o the r amino 
ac ids gave a va lue  equa l to  100-5% o f  the  theoretical. 
S a tis fa c to ry  results were ob ta ined  w ith  hydrolysed 
and  unhyd ro lysed  case in  and  zein. W h e n  homo- 
cystine  is present, the  m ix tu re  m ust f irs t be treated 
w ith  z inc to  reduce the hom ocystine  to  homo­
cyste ine (cf. L a v in e , J. Biol. Chem., 1935, 109, 141), 
w h ich  is  then  evaporated  to  the th io la c tone  (Riegcl 
and  du  V igneaud , id., 112, 149); cyste ine alone is 
then  determ ined  b y  iod ine  o x id a tio n  in  M  hydriodic 
ac id , and  the m eth ion ine  de te rm ina tion  and blank 
are carried  ou t as p rev iou s ly  described to  measure 
the  m eth ion ine  present. F .  A . R-

M ic r o b io lo g i c a l  M e th o d  f o r  th e  E s t im a t io n  
o f  C h o lin e  b y  u s e  o f  a  M u t a n t  o f  N e u ro s p o ra -  
N .  H .  H o r o w i t z  a n d  G . W .  B e a d le  (/. Biol. Chem., 
1943, 150, 325-333)— A  s tra in  o f Neurospora erassa 
fo r w h ich  cho line  p roved  to  be essentia l was obtained 
b y  ir ra d ia t io n  o f a  w ild  s tra in  w ith  u ltra -v io le t light. 
T h e  fo llo w in g  m ethod o f  e s tim a ting  cho line  depends 
on  the use o f th is  stra in , w h ich  is k now n  as No. 344S6 
o r "cho lin e le ss."  T h e  basa l m ed ium  used has the 
fo llo w in g  com pos ition  (g per l it r e ) : ammonium 
ta rtra te , 5; am m on ium  n itra te , 1; I< H .P 0 4, F  
M g S 0 47 H 20 , 0-5; NaCI, 0-1; CaCL,, 0-1; sucrose, 20; 
b io t in  5 x  K H .  In  add it io n , th e  fo llow ing , ele­
m ents (mg p e r litre) are added  as sa lts: B , 0-01: 
M o, 0-02; Fe , 0-2; Cu, 0-1; M n , 0-02; Zn. 2-0. The 
sucrose and  b io t in  are added a fte r autoclaving. 
S to ck  solns. o f the  m u tan t a re  m a in ta ined  on 
agar slopes com posed o f th e  basa l m edium  plus 
agar, 1-5%, D ifc o  yeast e x tra c t 0-2%, m a lt extract
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0-2% and cho line  1/ig/m l. Assays are carried  ou t 
in  250-ml con ica l flasks con ta in ing  25 m l o f m ed iu m ; 
these are inocu la ted  w ith  1 d rop  o f a  spore suspen­
sion m ade up  in  a few  m l o f sterile  d is t ille d  water. 
The flasks are in cuba ted  a t  25° C. fo r 3 days, and 
the m yce lia  are pressed o u t on  a  filter-paper, d ried  
at 90° C. and  weighed to  the  nearest 0-5 mg. 
W eigh  100 m g o f the  test m a te ria l in to  a 50-ml 
flask, add  10 m l o f 3% su lp hu ric  ac id  and  au toc lave 
at 15 lb. fo r 2 hr. Cool, transfe r to  a  cen trifuge 
tube, and  neu tra lise to  Congo red w ith  saturated 
barium  h yd ro x id e  soln. Centrifuge, w ash the ppt. 
w ith  3 m l o f h o t w a ter and  again  centrifuge. 
N eutra lise the  c lear f iltra te  and wash ings to  litm us 
w ith  sod ium  h yd rox ide  soln. and  then  d ilu te  to 
30 ml. R u n  5 m l o f the  soln. th rough  a co lum n  o f 
Pe rm utit (110 X  0-6 mm) to  separate cho line  from  
methionine. W ash  the  co lum n  w ith  5 m l o f 0-3% 
sodium  ch lo ride  soln. and  d iscard  the  filtra te  and  
washings. E lu te  the  cho line  w ith  10 m l o f 5% 
sodium  ch lo ride  soln. and  d ilu te  the  f iltra te  to 
10 m l w ith  water. A d d  the e luate to  the  flasks 
con ta in ing  the basal m ed ia  so th a t the  fin a l con ­
centra tion  o f cho line  lies between 0-5 and  20/ag 
per 25 m l. P repare  a  series o f s tandards con ta in ing  
0 to 20/tg o f pu re  cho line  per flask and  au toc lave 
the flasks a t 15 lbs. fo r  5-10 m in. T h e  we ights 
of m yce lium  agreed w ith in  5%  in  dup lica te  flasks, 
and estim ations o f cho line  on  d iffe ren t am ounts 
o f the same soln. genera lly  agreed w ith in  10%. 
Recoveries o f added cho line  were u sua lly  w ith in  
90-110% o f the  theoretica l. T h e  m ethod proved  
to be specific, and  o f 11 w ater-so lub le factors  and 
22 am ino ac ids tested, o n ly  cho line  and  m eth ion ine  
were active. M e th ion in e  had  o n ly  1/500 o f the 
a c t iv ity  o f cho line . L e c ith in  was the o n ly  o ther 
substance w h ich  had any  a c t iv ity . F .  A . R .

D e te rm in a t io n  o f  C y s te in e  a n d  C y s t in e  b y  
V a s s e l’ s M e th o d .  D . K .  M e e h a n  (/. Biol. Chem., 
1943, 151, 643-645)— B y  m od ify in g  the m ethod  o f 
Vassel (/. Biol. Chem., 1941, 140, 323; Analyst, 
1941, 66, 470) a  m ore accu rate  m ethod o f es tim ating  
cysteine and cystine , espec ia lly  in  presence o f 
detergents, has been devised. T o  1-ml sam ples o f 
the unreduced o r reduced hyd ro ly sa te  add  5-m l 
portions o f the  app ropria te  reagent, m ix  and  ca rry  
out the procedure described b y  Vasse l beg inn ing  
w ith  the a d d it io n  o f 3 m l o f fe rr ic  am m onium  su l­
phate soln. T o  reduce the hyd ro lysa te  add  150 m g 
of zinc dust to  5 m l, and leave u n t il the z inc has 
dissolved. T o  prepare the cyste ine reagent, add
1-00 g o f z in c  dust to  20 m l o f fe rric  am m on ium  
sulphate soln. in  a  flask fitted  w ith  a condenser 
and leave fo r 10 m in., w ith  occasiona l shaking; 
then add 2-30 g o f g ranu la ted  z in c  and  30 m l o f
i-am ino d im e thy lan ilin e  soln. A fte r  10 m in . heat 
the m ix tu re  in  a b o ilin g  w ater-bath  fo r 25 m in., 
cool and filte r. T o  prepare the cyste ine +  cystine  
reagent, fo llow  the  procedure described fo r the 
cysteine reagent, b u t use o n ly  2-00 g o f granu lated  
zinc. T hu s  the fin a l concn. o f z in c  in  the sam ple 
plus reagent is the  same in  the  cyste ine de term ina­
tion as in  the  cy ste in e+ cy s t in e  determ ination , 
allow ing the same ca lib ra t ion  cu rve  to  be used for 
both. T h e  average e rror in  20 estim ations o f 
cysteine was + l- 4 %  as com pared  w ith  + 2-6%  
by Vassel’s p rocedure. F .  A .  R .

R a p id  M e th o d  o f  E s t im a t in g  N 1- M e th y l-  
m co t in a m id e  in  U r in e .  J .  W . H u f f  a n d  W .  A .  
R e r lz w e ig  (/ . Biol. Chem., 1943, 150, 395-400; 
483-484)— D ilu te  the  u rine  10-fold w ith  25%

potassium  ch lo ride  soln., and  to  a 10-ml p o rtio n  
o f the d ilu ted  urine, m ade a lka lin e  w ith  2 o r  3 d rops 
o f 10 N  sod ium  h yd rox ide  soln., add  0-5 g  o f L lo y d ’s 
reagent. Cen trifuge fo r  2-3 m in. and  decan t the  
supernatan t liq u id ;  th is  destroys the  fluorescence 
o f N 1-m ethyln ic.otinam ide w ith o u t a ffecting  the 
other p igm ents o f urine. T ran s fe r 1-5 m l a liq u o t 
po rtions o f the b lan k  prepared in  th is  w ay  and an 
equa l vol. o f d ilu ted  urine  con ta in in g  3-15/zg o f 
N 1-m ethy l n ico tinam ide  to  125-ml separating  
funnels and  add  12-0 m l o f « -b u ty l a lcoho l to  
each. S t ir  each m ix tu re  w ith  a cu rren t o f a ir  
and add  1-0 m l o f 10 N  sod ium  hydrox ide . Con­
tinue  s tirr in g  fo r  1 m in., ru n  o ff the  aqueous laye r 
and shake the b u ty l a lcoho l soln. w ith  2 g o f sodium  
sulphate. Measure the fluorescence a fte r 20 m in. 
in  a  fluorophotom eter standard ised  aga inst a 
qu in ine  su lphate soln. F .  A . R .

E s t im a t io n  o f  T o t a l  O e s t ro n e  a n d  O e s t r a d io l  
f r o m  T is s u e  S o u rc e s .  C . M .  S ze g o  a n d  L .  T .  
S a m u e ls  (/. Biol. Chem., 1943, 151, 587-598)—  
Oestrone can  be estim ated  in  presence o f oestrio l 
b y  means o f the  gua iaco l su lphon ic  ac id  m ethod  
p rev iou s ly  described (Proc. Soc. Exp. Biol. Med., 
1940, 43, 263) and  sm all am ounts o f oestrad io l 
do  n o t interfere. A m oun ts  o f the  o rder o f 10 to  
50/ig, however, p roduced  a y e llow  to  p in k  colour, 
the  v a r ia b il ity  o f w h ich , on  the one hand, m ade 
i t  useless fo r  the  estim ation  o f oestrad io l, and  on  
the o the r hand  m ade i t  im possib le  to  a p p ly  a 
correction  fo r  the  increase in  co lou r p roduced  in  
the  oestrone assay. A  m od ified  m ethod  is now' 
proposed w h ich  g ives s im ila r co lou rs w ith  bo th  
oestrone and oestrad io l, b u t no co lou r wdth oestrio l. 
In  th is  w ay  the  to ta l oestrone+ oestrad io l can be 
estim ated and, s ince the  oestrone can be iso lated 
b y  means o f th e  G ira rd  reagent, i t  can then  be 
estim ated separate ly. T h e  use o f conc. su lphu ric  
ac id  in  the reaction  m akes i t  essential to  rem ove a ll 
substances w h ich  w ou ld  otherw ise  char. H yd ro ly se  
the tissue sam ple b y  add ing  20% o f its  vo l. o f 
conc. h yd ro ch lo r ic  ac id  and  hea ting  under re flux 
fo r 1 hr. E x t ra c t  the  soln. 4 tim es w ith  15-ml 
po rtion s  o f ch lo ro fo rm , filte r  th e  com bined  ch lo ro ­
fo rm  ex tracts  and  evaporate to  dryness on a steam- 
bath . D isso lve  the residue in  20 m l o f 70% e thy l 
a lcoho l and shake w ith  three 10-ml po rtions o f 
pentane. E vap o ra te  the  a lcoho l phase to  dryness, 
and  disso lve the  residue in  a 15% soln. o f acetone 
in  pentane (both red istilled). D isso lve  an y  insol. 
residue in  w ater and  e x tra c t th e  soln. tw ice  w ith  
15% acetone-pentane. R u n  the  com bined  solns. 
th rough  a  co lum n  o f a c tiva ted  a lum in ium  oxide, 
saturated  w ith  the  acetone-pentane m ix tu re , and  
w ash the co lum n w ith  90 m l o f th e  same so lvent 
m ix tu re . E v ap o ra te  the  f iltra te  to  dryness, d issolve 
the  c ry sta llin e  so lid  in  abso lu te a lcoho l and  d iv id e  
the soln. in to  tw o  halves. Im m erse one h a lf in  an 
ice-bath  and  add  2 m l o f conc. su lphu ric  acid, m ix  
and  im m erse in  a  b o ilin g  w ater-bath  fo r 1 m in., 
s t ir r in g  a t  the  end o f 30 sec., and then replace in  
the  ice-bath  fo r  5 m in. N e x t  add  4 m l o f a 7-5% 
aqueous soln. o f potass ium  gua iaco l su lphonate and 
im m erse fo r 2 m in . in  a bo ilin g  water-bath. Cool 
and  leave in  a  w ater-bath  a t 25° C. in  the  dark  
fo r  1 hr. A d d  3-6 m l o f 50% su lphu ric  ac id  and, 
15 m in. la ter, m easure the co lou r in  an E v e ly n  
pho toe lectr ic  colorim eter, us ing  a ve ry  selective 
filte r  tra n sm itt in g  a t 520?«fi. T h e  co lou r is p ro ­
po rtio n a l to  the  oestrone and  oestrad io l present in  
the  soln. E vap o ra te  the o the r h a lf o f the a lcoho lic  
soln. to dryness, and  to  the  residue add  0-5 m l o f a 
fre sh ly  prepared soln. o f G ira rd 's  reagent T  (100 m g
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pe r m l in  g la c ia l acetic  ac id  re -d istilled  from  potas­
s ium  perm anganate). S topper the  tube  w ith  a 
g lass m arb le  and  hea t in  a  bo ilin g  w ater-bath  fo r 
20 m in. Cool in  ice  and add  9-5 m l o f ice-cold 
w a te r and  7-5 m l o f co ld  N  sod ium  hydrox ide . 
T ran s fe r the  soln. to  a separating  funne l and  ex tra ct 
w ith  three 10-ml po rtions  o f ch loro form . W ash  
the  ch lo ro fo rm  ex tra c t tw ice  w ith  10 m l o f co ld  
w ater, filte r, evaporate to  dryness and d isso lve the 
residue in  h o t abs. a lcoho l. R epea t the  co lo rim etric  
p rocedure as described above. T h is  g ives the 
oestrone content, and  the oestrad io l con ten t can 
then  be ca lcu la ted  b y  sub tra ct ing  th is  va lue from  
th a t  p rev iou s ly  obta ined . T h e  recovery o f oestrone 
and  oestrad io l from  pure solns. o f e ither was 
96-106%  fo r oestrone (5/xg o r over) and  95-105%  
fo r oestrad io l (10pg o r over). T h e  recovery  o f 
oestrone from  m ix tu re s  o f pu re oestrone and 
oestrad io l was 97-108%  o f the  theoretica l, and  the 
resu lts showed th a t  the  chrom ogenic effect o f the  
tw o  horm ones was a d d it iv e  and  th a t e ither com ­
pound  cou ld  be used fo r con structing  a  ca lib ra t ion  
curve. T h e  presence o f oestrio l in  am ounts u p  to 
50fig d id  n o t in terfere. W h e n  oestrone was added 
to  b io log ica l preparations, th e  average recovery 
in  15 estim ations was o n ly  55% o f the theoretica l, 
w h ils t  w-ith oestrad io l th e  average recove ry  in  
3 estim ations was 68% ; each step o f the  procedure 
appeared  to  in vo lv e  a de fin ite  loss o f horm one.

F .  A . R .

N e w  M e th o d  f o r  th e  B io a s s a y  o f  A n t is c o r ­
b u t ic  S u b s ta n ce s .  B .  S. G o u ld  a n d  H .  S c h w a c h ­
m a n  (/. Biol. Chem., 1943, 151, 439-153)— G u inea 
p igs on a  scorbutogen ic d ie t deve lop  a low- serum  
phosphatase, and  th is  can be prevented o r  cured  b y  
adm in is tra t ion  o f ascorb ic acid. T h e  fo llow ing  
cu ra t iv e  m ethod  o f assay deve loped on  the basis 
o f  th is  observation  was found  to  be better th an  a 
p reven tive  m ethod. Select a group o f 16 guinea 
p igs  (6-7 weeks o ld , w e igh ing  250-275 g) and 
m a in ta in  them  fo r 18-25 days on a  scorbutogen ic 
d ie t com posed o f equa l parts  o f sk im  m ilk  (heated 
a t  100° C. fo r  4-5  hr.) ro lled  oats and  bran, supp le­
m ented b y  1 m l o f cod  liv e r  o i l every  4-5  days, 
an d  then estim ate the serum  phosphatase a c t iv ity  
as fo llows. D ilu te  0-05 m l o f serum  to  0-50 m l 
w ith  water, w ith d ra w  tw o  0 02-m l sam ples and 
transfe r them  to  K a h n  sero log ica l tubes. Imm erse 
in  a w ater-bath  a t 37° C. fo r  a  few  m in. and  add 
to  one (the contro l) 0-4 m l o f w ater and  to  the  o ther 
0-4 m l o f substrate (1-06 g  o f verona l, 1-25 g  o f 
sod ium  (3-glycerophosphate and  0-5084 g  o f m ag­
nesium  ch lo ride  in  250 m l o f water). In cuba te  the  
tw o  tubes fo r  1 hr., ad d  0-4 m l o f 10% tr ich lo ro ­
a ce t ic  a c id  and  cen trifuge a t  2,000 r.p.m . fo r 
10-15 m in . D e can t the  supe rnatan t liq u id s  and 
estim ate  the  in o rgan ic  phosphate con ten t o f each 
b y  one o f the standard  m ethods. T h e  d ifference 
betw een  them  is  a  measure o f the  phosphatase 
activ ity-, w-hich is  expressed in  un its  each equa l to  
1 m g o f phosphorus libera ted  b y  100 m g o f 
serum  in  1 hr. a t  37° C. I f  the  phosphatase 
leve ls  o f th e  an im a ls  on  the scorbutogen ic d ie t 
are 3-5 un its  o r less, d iv id e  them  in to  4 groups 
o f 4 an im a ls  each, and  feed each group d a ily  on  a 
quantity- o f the  sam ple su ffic ien t to  p rov id e  0-2, 
0-225, 0-25 and 0-275 m g o f ascorb ic  acid, as deter­
m ined  b y  a prelim inary- t it ra t io n  w ith  2 : 6-di- 
ch loropheno lindopheno l.. O n  the f ifth  d ay  a fte r 
th e  firs t dose aga in  estim ate the serum  phosphatase. 
A n y  groups in  w-hich a t  least h a lf  the an im a ls  show  
a decrease in  serum  phosphatase and  in  w h ich  the 
•other an im a ls  show  no s ign ifican t increase are

regarded as h av in g  rece ived less th an  0-225 m g  o f 
ascorb ic ac id  da ily . I f  m ost o f the an im a ls  show 
an  increase and  some show  no change, th is  is  in te r­
preted as in d ica t in g  th a t the  group  has rece ived the 
c r it ic a l dose o f 0-225 mg, w h ils t i f  a ll show  m arked 
increases i t  m ay  be assumed th a t  the  c r it ic a l level 
has been exceeded. A  con tro l assay w ith  pure 
asco rb ic  a c id  shou ld  be carried  o u t fo r  an y  new 
groups o f anim als. W ith  the  a id  o f th is  test, 
dehydro-ascorb ic ac id  and  iso-ascorb ic a c id  were 
show n to  have abou t 80 and 5%  respective ly  o f the 
activ ity- o f pu re v ita m in  C, w h ils t g luco-ascorbic 
ac id  and  ke tog lu con ic  ac id  were inactive . A  
com p lex  o f iron  and  asco rb ic  ac id  had  an a c t iv ity  
equ iva len t to  the  am oun t o f asco rb ic  ac id  present.

F .  A . R .

A n a ly s is  o f  B a r le y  f r o m  K in g  T u t a n k h a m e n ’s 
T o m b .  E . C . B a r t o n - W r lg h t ,  R .  G . B o o th  an d  
W . J .  S . P r in g le  (Nature, 1944, .153, 288)— The 
ba rley  (ca. 1350 B .C .) was found  to  be ex tensive ly  
carbonised, b u t  its  s tru ctu re  was l it t le  damaged, 
the  germ  w ith  its  scu te llum  and em bryo  constituents 
be ing  in tact. I t  had, however, appa ren tly  lost 
cons iderab ly  in  we ight, and  its  d ens ity  was on ly 
ca. 67% o f th a t o f fresh  E n g lis h  barley. V ita m in  B , 
was absent, even from  the  dissected scutellum , 
b u t 0-85pg o f r ib o fla v in  and  28 pg  o f n ico t in ic  acid 
p e r g  were found  b y  m icro -b io log ica l assay. The 
to ta l phosphorus was 414 m g and  phytase phos­
phorus 0-4 m g per 100 g  (norm al vals., 370 and 
249 m g per 100 g, respective ly), in d ica t in g  alm ost 
com plete hyd ro ly s is  o f the  p h y t ic  a c id  present; 
ac tive  phy-tase o r phosphatase, however, was absent. 
T h e  su rp ris ing  su rv iv a l o f th e  r ib o fla v in  m ay be 
exp la ined  b y  the lo w  re la tive  h u m id ity  o f the  tomb 
a n d /o r  the  presence o f an oxygen-free atmosphere 
created b y  the re sp ira tion  o f the ba rley  and  oxygen 
abso rp tion  b y  o the r p roducts  stored w ith  it;  the 
deve lopm ent o f a c id ity  noted (p H  o f a 1% sus­
pension, 4-1; fresh b a rley  6-25) m ay  a lso be an 
in flu en c ing  factor. W ell-de fined  c rysta ls  (at present 
under exam ination) were a lso found  in  the  germ.

J .G .

D e te rm in a t io n  o f  Z in c  in  B io lo g ic a l  M a te r ia l.  
J .  C h o la k ,  D . M .  H u b b a r d  a n d  R .  E .  B u r k e y
(Ind. E?tg. Chem., Anal. Ed., 1943, 15, 754-759)—  
Subst itu tio n  o f d i-j8 -naphthy lth iocarbazone for 
d ith izone  in  the  e x tra c tio n  o f z in c  from  solns. of 
ashed m ate ria l and  the in co rp o ra t ion  o f other 
im provem ents have resu lted in  the  deve lopm ent of 
sensitive  and  specific  co lo r im etr ic  and  polaro- 
g raph ic  m ethods. T h e  sub s titu tio n  has (1) e lim i­
nated  p a rt it io n  losses o ccu rr ing  in  the  p H  range
8-3 to  10-5; (2) a lso p revented  the  loss o f z in c  which 
o therw ise occurs w hen carbam ate is  used to  form  a 
com p lex  to  rem ove in te rfe r ing  ions in  the  ex traction  
so ln .; (3) m ade possib le s tanda rd isa tion  curves which 
follow- B e e r ’s law  ove r th e ir en tire  range; (4) made 
possib le  the a d d it io n  o f carbam ate in  the  in it ia l 
e x tra c tio n  step— thus  enab ling  the  range to  be 
fixed  and z in c  to  be ex tracted  in  su ffic ien t purity- 
fo r e ither co lo r im etr ic  o r  p o la rog raph ic  determ ina­
tion . S u b st itu tio n  o f 0-2 N  fo r  0-02 N  hyd ro­
ch lo r ic  a c id  enables a t  least 60pg o f z in c  to  beremoved from di-(3-naphthylcarbazone-carbamate-
ch lo ro fo rm  soln. b y  m eans o f a sing le 50-m l portion 
o f ac id , w h ile  p reven ting  in te rfe rence b y  copper, 
coba lt, n icke l, m ercu ry  and  silver. Co lorim etric  
d e te rm ina tion  is  recom m ended fo r v e ry  small 
q uan tit ie s  o f z in c  in  absence o f  cadm ium . In 
presence o f cadm ium , o r when the quan titie s  of 
z in c  exceed 0-05 m g pe r 10 m l o f soln., th e  polaro­
g raph ic  m ethod  is  preferable.
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R o te n o n e  in  th e  Y a m  B e a n  (P a c hyrrhizus 
erosus). L .  B .  N o r t o n  (J. Amer. Chent. Soc., 
1943, 65, 2259-2260)— Rotenone was ex tracted  
from  the in se ct ic id a lly -ac tive  resin  o f yam  seeds, 
bu t does n o t accoun t fu l ly  fo r e ither the to x ic ity  
o r the red co lou r o f th e  bean. A  num ber o f o ther 
com pounds o f y e t unknow n  com position  have been 
isolated, some g iv in g  the co lou r test and  some show ­
ing to x ic ity  to  insects. E .  M . P .

O r g a n i c

M ic r o - d e t e r m in a t io n  o f  G ly c o l l i c a n d  O x a l ic  
A c id s .  V . P .  C a lk in s  (Ind. Eng. Chem., Anal. Ed., 
1943, 15, 762-763)— O n  con tro lled  reduction  w ith  
powdered m agnesium , o xa lic  ac id  y ie ld s  g ly co llic  
acid, and the  ap p lica tio n  o f a co lou r test fo r g ly co llic  
acid m ay be app lied  to  the  m icro-estim ation  of 
oxa lic  acid. B y  a su itab le  m od ifica tion  g ly o xy lic  
acid m ay  a lso be determ ined, since i t  is likew ise 
reduced to  g ly co llic  ac id  b y  pow dered  m agnesium . 
W hen g ly o xy lic  and  o xa lic  ac ids o ccu r in  the  same 
soln. the la tte r  can be rem oved b y  pp tn . from  neu tra l 
soln. w ith  ca lc ium  su lpha te  soln. W hen  a soln. o f 
g lyco llic  ac id  reacts w ith  a  soln. o f 2 ,7-d ihydroxy- 
naphthalene in  conc. su lp hu ric  acid, a v io le t  red 
colour is form ed on  heating. T h e  co lou r is  p ro b ab ly  
due to  condensation  o f fo rm a ldehyde (sp lit o ff from  
the g ly co llic  acid) w ith  d ih yd roxynaph tha lene  to  
form colourless te trahyd roxyd in aph th y lm e thane  
which is g rad ua lly  o x id ised  to  a deep red dye. 
Form ic, acetic, oxa lic , succin ic, ta rta ric , c itric , 
benzoic and sa lic y lic  ac ids do  no t in te rfe re  w ith  the  
test. C o lou r m easurem ent is m ade on a ca lib ra t ion  
curve prepared from  know n  solns. o f g ly co llic  ac id  
and read in  a Co lem an spectrophotom eter a t 
530wp or a  K le tt-Sum m erson  pho toe lectr ic  c o lo r i­
meter w ith  No. 52 filte r. F o r  d e te rm ina tion  of 
g lyco llic  a c id  the  soln. shou ld  be in  2 N  su lphu ric  
acid and  shou ld  con ta in  n o t m ore th an  100/rg of 
g lyco llic  ac id  p e r m l. M easure 0-2 m l o f th e  soln. 
in to  a 15-ml con ica l g lass-stoppered cen trifuge tube 
w ith  a sero log ica l p ipe tte  and  add  from  a m icro ­
burette 2 m l o f 0-01% soln. o f 2 ,7-d ihydroxy- 
naphthalene in  conc. su lphu ric  ac id , keep ing  the 
tube cold • in  water. M ix  b y  ro ta t in g  the tube 
between the hands, and  p lace i t  in  a b o ilin g  water- 
bath fo r 20 m in . and  then  a llow  it  to  coo l to  room  
temp. D ilu te  the  soln. w ith  4 m l o f 2 N  su lphu ric  
arid, shake ca re fu lly  u n t il the  reaction  has sub­
sided, then  shake v ig o rou s ly  and  read the colour. 
A fter the co lou r has form ed, p ra c t ica lly  a n y  d ilu t io n  
v°l; can be used i f  i t  is  desired to  reduce the sensi­
t iv ity  o f the  m ethod  so th a t h igher concns. o f 
g lycollic ac id  can  be determ ined. E v e n  the vo l. 
of test soln. can .be  changed w ith in  na rrow  lim its. 
To determ ine o x a lic  ac id , add  5 m g o f powdered 
magnesium to  0-2 m l o f 2 N  s u lp h u r ic  ac id  con­
taining no t m ore th an  200 pg  o f o x a lic  acid. 
Rotate the tube  between the  hands and  leave for 
1 hr. A d d  2 m l o f the  d ih yd roxynaph tha lene  
reagent to  the  cooled liq u id  and  proceed as a lready  
described. T h e  ca lib ra t io n  curve shows th a t 
Beer’s law  is  obeyed from  0 to  200pg o f o x a lic  acid, 
and, even w ith  th is  range, the  m ethod  is  sensitive

W  concns. (0 to  20/ig). A . O. J .

M e th o d  f o r  S tu d y in g  th e  E f fe c t  o f  A n t i -  
n x iaan ts  o n  th e  O x id a t io n  o f  A q u e o u s  S u s ­
pens ions  o f  U n s a t u r a te d  F a t t y  A c id s .  A .  
B anks  (J. Soc. Chem. Ind., 1944, 63, 8-13)— R a p id  
oxidation caused b y  a d d it io n  o f sm a ll quan titie s

o f haem atin  to  lin o lic  ac id  suspensions in  buffered 
2%  starch solns. can be measured by  the W a rb u rg  
o r B a rc ro ft te chn ique a t  30° C. A d d it io n  o f an  
an t io x id an t to  the system  increases the leng th  o f 
the  in d u c t io n  period, i.e., th e  t im e  taken  to  absorb  
the firs t 10 cb. m m  o f oxygen, and  an tio x id an ts  
can  be graded acco rd ing  to  th e ir  effect on  th is. 
Method— H e a t 0-7 g  o f l in o lic  acid, 2-5 m l o f N  
potassium  hyd rox ide  and  a l it t le  w ater on a steam- 
ba th  under an  atm osphere o f n itrogen. W hen  the  
ac id  is  d issolved, add  25 m l o f a h o t aqueous so lu ­
t io n  o f 1 g o f so lub le  starch, coo l under n itrogen, 
and  ad ju s t to  p H  6-6 and to  a vo l. o f 50 m l b y  
ad d it io n  o f phosphoric  ac id  and  water; determ ine 
the phosphoric  ac id  requ ired  b y  e lectrom etric  
t it ra t io n  o f potass ium  lin o la te  w ith  phosphoric  ac id . 
F o r  te sting  an tiox idan ts , p ipe tte  2-9 m l o f the 
suspension in to  the  W a rb u rg  d iffe ren tia l m ano­
m eter flask (cf. D ixon , "Manometric Methods” ), 
together w ith  0-2 m l o f an  aqueous soln. o f the 
an tiox id an t. P ip e tte  0-1 m l o f a  soln. o f 7 m g o f 
haem atin  in  100 m l o f d il. borate soln. in to  the  
side tube  and  keep the  m anom eter in  a therm ostat 
a t 30° C. A t  zero t im e  m ix  the  haem atin  w ith  
the  suspension and  take  read ings a t conven ien t 
in te rva ls. W ith  lin o lic  a c id  used in  test analyses 
the  in d u c t io n  period was u sua lly  ca. 5 m in.; 
200 cu.m m . o f oxygen  were absorbed in  ca. 30 m in. 
Some an tio x id an ts  a lso a ffect the ra te o f o x id a tion  
a fte r the in d u c t io n  period  has passed. T he  in it ia l 
stage o f the o x id a tio n  is n o t cata lysed  b y  haem atin . 
Progress curves are sinuous, even in  absence o f 
an tio x id an t, the  second (rapid) ox id a tion  stage 
be ing  fo llow ed  b y  a  th ird  in  w h ich  ox id a tion  
becomes progressive ly  slower. R esu lts  o f tests, 
therefore, in d ica te  the  ac tion  o f an tio x id an ts  on 
the spontaneous o x id a t io n  o f suspensions o f l in o lic  
ac id  a t 30° C. O f num erous substances tested, 
certa in  d ried  flow er petals, logw ood ex tract, 
haem atoxy lin , haem atein , b ra z ilin  and the usua l 
an tio x id an ts  were found  to  be ac tive  fo r the  system. 
A cco rd in g  to  p re lim in a ry  tests, com pounds con ­
ta in in g  a  ca rboxy l, keto- o r  R .C H (O H )  group  are 
no t good an tiox idan ts . Py roca te cho l and  its  
deriva tives are m uch  m ore active  than  qu ino l, 
and  a -naph tho l and  1 : 5 -d ihydroxynaphtha lene 
are good an tiox idan ts , b u t /3-naphthol appears to  
be s lig h t ly  pro-oxygen ic. A  "p ro te ction  fa c to r"  
cons ist ing  o f the  ra t io  o f increase in  length  o f 
in d u c t io n  period  caused b y  an tio x id an t to  the 
o r ig in a l in d u ction  period  is used to  grade com ­
pounds; T ab les  I I I - V I  g ive these fo r  the p roducts  
discussed and others. T a b le  II, g iv in g  the  oxygen 
up take  a t  30° C. o f fish  liv e r  o il a fte r o x id a t io n  a t 
100° C. and  a t  room  temp., ind ica tes th a t  temp, 
influences the  natu re  o f the  ox ida tion . In  the 
haem atin— lin o lic  ac id  system , the fa t ty  ac id  is in  
suspension. N o  m easurable o x id a t io n  occurs i f  
haem atin  and  lin o lic  ac id  are in  solution, e.g., in  
a lcoho l. In  foods, th e  fa ts  o ccu r in  va rious p hys ica l 
system s and the  behav iou r o f an tio x id an ts  in  these 
m ay  d iffe r a cco rd ing  to  the  system . U n t i l  the 
reason fo r th is  e rra tic  behav iou r o f an tio x id an ts  is 
understood there w i l l  be d iff ic u lty  in  a p p ly in g  them  
to  increase the keep ing  qua lit ies  o f foods con ta in ing  
fats. E .  B . D .

A n a ly s is  o f  R o s in  S ize . A n o n .  (Paper Trade 
J., 1944,118, Jan . 6th, T.A.P.P.I. Sect., 7-10)— The  
T .A .P .P .I .  T e n ta t iv e  S tandard  described is used 
fo r sapon ified  paste, d ry  and  em ulsified  ro s in  sizes 
on ly . Free Rosin— (1) D isso lve  approx. 5 g  ( ± 5 mg) 
o f th e  sam ple in  10 m l o f neutra lised e thy l a lcohol, 
rinse the  soln. in to  a  separating  funne l w ith  40 m l
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o f acid-free ether and  three 10-ml po rtion s  o f water. 
Shake, rem ove the aqueous layer, ex tra c t i t  w ith  
26 m l o f the  ether, aga in  rem ove the aqueous layer 
and  re -extract w ith  ether; then  e x tra c t the  com ­
b ined  ethereal ex tracts  w ith  water, re ject the 
aqueous layer, evaporate the  ether and  d ry  the 
residue a t  105° C. u n t il o f const, o r m in . w t. A d ­
d it io n  o f 10 m l o f a lcoho l to  the ros in  fa c ilita tes  
d ry ing ; over-d ry ing  m ay  resu lt in  o x id a tion  and 
an  increase in  w t. T h is  m ethod inc ludes unsapon i­
fied m ateria l, and  there is  a danger o f h igh  results 
th rough  hyd ro ly s is  o f some o f the com b ined  rosin.
(2) T h e  a lte rn a tive  t it ra t io n  m ethod proposed is 
m ore rap id , b u t the ac id  val. o f the  ros in  present 
m ust be know n  o r assumed. D isso lve  4'0-4-o g 
{dt 5 mg) in  100 m l o f anhyd. w op ropy l a lcoho l 
added a few  d rops a t a tim e, s t ir  to  a  sm ooth  paste, 
and  d ilu te  w ith  the  rest o f th e  a lcoho l so as to 
avo id  lum ps. T h en  add  ex a c t ly  0-5 m l o f a 1% 
soln. o f th ym o l blue, and  t it ra te  w ith  a  filte red
0-5 N  soln, o f po tass ium  hyd rox ide  in  isop ropy l 
a lcoho l (standard ised aga inst 0-5 N  h yd ro ch lo r ic  
a c id  to  th ym o l blue). I f  the t it ra t io n  is carried  
o u t in  the lig h t o f a W ra tten  filte r  the  transm iss ion  
band w h ich  is  a lm ost the same as the  abso rp tion  
band o f the  in d ica to r  in  a lka lin e  soln., th e  co lou r 
o f the soln. changes from  ye llow-green to  da rk  
green, and  a t  the  end-po in t there is a  sha rp  decrease 
in  the  am ount o f lig h t transm itted  b y  the soln. 
T h is  procedure m in im ises d ifficu lt ies  due to  the  
co lou r o f the  ros in  soln. F o r  m ost purposes an 
ac id  va l. o f 162 m ay  be assumed. Free Alkali—  
Th e  m ethod is based on  the in so lu b ility  o f sod ium  
carbonate and  b ica rbonate  in  anhyd. tsopropy l 
a lcoho l, w h ich  dissolves the  rosin. D isso lve  5-7 g 
( ± 5 mg) in  35 m l o f the neu tra l a lcoho l in  a  100-ml 
beaker as described above, p u t 15 m l o f th e  a lcoho l 
o ver the  surface o f the soln. to  p reven t creeping, 
and  p lace the beaker in  an a ir- t ig h t con ta iner 
overn igh t (to p ro te ct i t  aga inst ac id  fum es and  
moisture). F i l t e r  th rough  a d ry  N o . 40 W h a tm an  
filter-paper, and  wash the residue w ith  sm all 
po rtions  o f th e  h o t a lcoho l u n t il free from  rosin. 
T h en  wash i t  w ith  ten 10-ml po rtions  o f co ld  
d is t ille d  w ater (prev iously  bo iled  to  rem ove carbon  
d iox ide), add  to  the new  filtra te  so ob ta ined
5-S drops o f a  neu tra l 10% soln. o f pheno lph tha le in  
in  50%  alcoho l, and  t it ra te  w ith  0-1 W hyd roch lo r ic , 
ac id  u n t il the  p in k  co lou r disappears; then  tit ra te  
w ith  2 drops o f 0-1% m ethy l orange soln. as in ­
d ica to r in  the  usua l w ay. T o  determ ine m oisture 
and vo la tile  m atte r hea t a t 105° C. u n t il there is  no 
fu rth e r loss; determ ine to ta l ros in  b y  ex tra c tion  
w ith  ether and  w ash ing  the ex tracts  w ith  water, 
and  unsap. m atter, ash and  a lk a lin ity  o f the  ash 
b y  the usual m ethods. J . G.

P o ly m e r  D is t r ib u t io n  o f  V a r n is h  R e s in s .
H .  E . A d a m s  a n d  P .  O . P o w e r s  (Ind. Eng. Client., 
Anal. Ed., 1943, 15, 711-714)— Schu lz has s h o w  
(Z. phys. Chem., 1937, A179, 321) th a t the  am ount 
o f non-so lven t requ ired  to  pp t. a po lym er from  
so lu tion  is a m easure o f its  degree o f po lym erisation. 
T h u s  the  d is t r ib u t io n  o f po lym ers in  a resin  m ay  be 
estim ated i f  the op t ica l transm iss ion  d u ring  pptn . 
and  the concn. o f non-so lvent requ ired to  ppt. a 
po lym e r are know n. E v e n  where the re la tion  
between the po lym er and  the  concn. o f non-so lvent 
is  n o t known, the resu lts are va luab le  in  com paring  
resins o f the  same class. T h e  t it ra t io n  was con ­
ducted  in  a square p in t  ja r  pa in ted  b la ck  except 
fo r tw o  w indow s on  opposite  sides (2-5 X  7-5 cm). 
L ig h t  entered th rough  one w indow  from  an  au to ­
m obile  head lam p  w ith  a  pa rabo lic  reflector, w h ich

was covered excep t fo r a  sm a ll w indow . The  
p ho tron ic  ce ll (W eston  N o. 594) was p laced  in  fron t 
o f the other w indow . T h e  po ten tiom eter included  
5 h igh  resistances (carbon resistors rang ing  from  
957 to  97,000 ohms) th rough  an y  one o f w h ich  the 
c ir cu it  cou ld  be closed, and  these m ade i t  possible 
to  t it ra te  solns. o f d a rk  co loured  resins, s ince changes 
in  transm iss ion  a t  lo w  in tensities  can  be measured 
i f  a  h igh  resistance is used. A  1-5 v o lt  ce ll was the 
source o f current. T h e  soln. o f resin  and  the  non­
so lven t were b rough t to  25 °C. F o r  t it ra t io n  
80 m l o f resin  soln. (usua lly  in  to luene a t 0-05% 
solids) were p laced  in  the  ja r  and the  non-solvent 
(usua lly  m ethanol) was added, the  m ix tu re  being 
stirred  b y  an  a ir-dr iven  s tirre r a t a ra te  th a t ensured 
com plete m ix in g  w ith o u t in tro d u c in g  a ir  bubbles. 
W h en  pp tn . was abou t to  occur, the  m icroam m eter 
was balanced, the resistance g iv in g  the highest 
read ing  on  the  po ten tiom eter scale be ing  used. 
Sm all am ounts o f m ethano l were added and  the 
c ir cu it  w as aga in  balanced. T h e  read ing  ju s t before 
p re c ip ita tio n  was taken  as a  m easure o f the in itia l 
transm iss ion  I 0, and  the  transm iss ion  I  was deter­
m ined a fte r each sm all a d d it io n  o f p recip itant. 
Decrease in  transm iss ion  occurs ra p id ly  a t  first, 
and  t it ra t io n  is  com plete w hen  fu rth e r add ition  
does n o t decrease the transm ission. C on tra ry  to 
expectation , transm iss ion  d id  n o t increase w ith  
d ilu tio n . T o  estab lish  the  range o f pp tn . and 
cond ition s  fo r  t it ra tio n , 0-5% solns. in  to luene of 
va riou s  va rn ish  resins (e.g., coum arin -indene resins 
o f successively decreasing m ol. w t., malein-rosin 
resin  and  a ros in-m od ified  pheno lic  resin) were 
pp td . b y  ad d it io n  o f m ethano l. T h e  curves ob­
ta ined  w ith  concn. o f non-so lven t as abscissa and 
ex tin c tio n  ( — log I / I 0) as o rd ina te  show  the wide 
range o f com position  o f com m erc ia l resins. The 
t it ra t io n  curves appear to  be a  su ffic ien t basis for 
com parison  o f com m erc ia l v a rn ish  resins, b u t to 
corre la te  the  t it ra t io n  w ith  po lym er d istribution , 
a  coum arin-indene resin  was frac tiona ted  by 
p a rt ia l soln. and  the m ol. w ts. o f the  7 fractions 
were determ ined  b y  depression o f m .p. o f benzene. 
T h e  firs t 2 m ore sol. frac tions  d id  n o t ppt., the  other 
frac tions  gave v a ry in g  am ounts o f pp t., on ly  the 
la s t be ing  en t ire ly  pp td ., show ing  presence o f lower 
po lym ers  in  these fractions. S ince the decam er was 
pp td . a t  37% and  the  te tram er a t  73% o f non­
so lvent, the  Schu lz  equation  (loc. cit.) y — A + B / X ,  
where y  is concn. o f non-so lvent, X  the  degree of 
po lym erisa t ion  and A  and  B  constants, could be 
used to  estim ate the  range in  w h ich  each polymer 
is  th row n  down. F ro m  the above-m entioned values 
y= 0-13  +  2 -42/X . T he  am oun t in  each fraction 
can  be estim ated  b y  the  d iffe ren tia l o f - lo g  I/Io- 
A  s im ila r  estim ate  o f th e  d is t r ib u t io n  m ade from 
the  t it ra t io n  o f the o r ig in a l resin  shows a somewhat 
narrow er range, and appa ren tly  the  low er polymers 
are no t estim ated  b y  th is  m ethod. T h e  h igh  poly­
mers o ften  determ ine the cha racte r o f a  resin and an 
estim ate o f th e ir  range and  am oun t affords signi­
fic a n t in fo rm ation . W ith  ros in-m od ified  phenolic 
resins, pp tn ., as m easured b y  the ex tin c tio n  at low 
non-so lven t concn., in d ica te d  the m ore viscous, 
h igher m e lt in g  and  less so lub le resins. A .  O. J-

A p p l i c a t io n  o f  A lk a l in e  N it r o b e n z e n e  O x id a ­
t io n  o f  P la n t  M a t e r ia ls  to  T a x o n o m ic  C la s s i­
f ic a t io n .  R .  H .  J .  C r e ig h to n ,  R .  D . G ib b s  and
H .  H ib b e r t  (J. Amer, Chem. Soc., 1944, 66, 32-37)
In  the  expts. described the  a ir-d r ied  wood chips 
were ground to  pass a  40-mesh sieve, and the 
re su ltin g  w ood  m eal was ex tracted  successively 
w ith  ethano l-benzene (50 : 50) fo r  48 hr., ethanol
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(24 hr.) and  ho t w ater (12 hr.) and then a ir-dried. 
The m o istu re was determ ined  b y  d ry in g  2 g  over­
n ight a t 105° C., and  the K la son  lig n in  was deter­
m ined on the oven-dried  sam ple b y  the  m ethod o f 
R itte r, Seborg and M itc h e ll [Ind. Eng. Chem., 
Anal. Ed., 1932, 4, 202) in v o lv in g  the use o f 75% 
su lphuric  acid. A lk a lin e  n itrobenzene ox id a tion  
was carried  o u t on  the ex tracted  w ood residue b y  
the m ethod p rev iou s ly  described (Ind. Eng. Chem., 
Anal. Ed., 1941, 63, 3049; cf. n ex t abstract).

The  com m on ly  accepted p te ridophy te s  and  gym - 
nosperms (e.g., bracken, w h ite  spruce, hem lock, 
white pine, redwood) gave o n ly  v a n ill in  in  y ie ld s  o f
15-24% ca lcu la ted  on the K la son  lig n in  con ten t o f 
the wood, w h ils t the  d ico ty ledons (e.g., red maple, 
aspen, ye llow  b irch , s lip pe ry  elm , b la ck  w a lnu t, ju te  
fibre) y ie lded  35-51%  o f a  m ix tu re  o f v a n ill in  and 
syring-aldehyde in  approx. ra t io  o f 1:3. T h e  m ono­
coty ledons (e.g., Aloe abyssinica, bam boo, rye  straw , 
corn stalks, sugar cane stem) gave low er y ie ld s  o f 
m ixed a ldehydes (16-3—37-1%). In  the  grasses 
(except sugar cane stem) the presence o f a th ird  
(non-methoxy) a ldehyde, adm ixed  w ith  the  v an illin , 
was ind ica ted  b y  the  low er m e thoxy l va lues (cf. 
next abstract). O n  the assum ption  th a t  na tive  
m aple lig n in  is  derived  essen tia lly  from  a m ix tu re  
o f anhydro  p o lym e ric  form s o f c on ife ry l and 
syringy l alcohols, the  h ighest com b ined  a ldehyde 
yield (silver m ap le 51%) w ou ld  am ount to  61% 
o f the K la son  lign in . E x ce p tio n s  to  the above 
ratio  (1 : 3) were observed w ith  ce rta in  p r im it iv e  
angiosperms (e.g., Belliolum haplopus, Z u g o g y n u m  
vieillardi) characterised  b y  absence o f vessels; w ith  
these the ra t io  was 1 : 1. A l l  genera o f the  Gnetales 
(e.g., Sorbus americana, Robinia pseudacacia) 
yielded bo th  v a n ill in  and  syringa ldéhyde, a  resu lt 
in  harm ony w ith  th e ir  h igh  lig n in  and  m ethoxy l 
values and  the p ronounced  red co lou r ob ta ined  w ith  
M au le ’s lig n in  reagent. T h e ir  re la tionsh ip  to  the 
angiosperms ra the r th an  the  gym nosperm s is thus 
indicated. O n ly  a  v e ry  few  m em bers o f the  
Coniferales (Podocarpus amarus, P. pedunculatus, 
Tetraclinis articulatd) y ie lded, on  ox id a tion , a 
m ixture con ta in in g  bo th  v a n ill in  and  sy ringa ldéhyde 
and gave a de fin ite  M âu le  reaction. T h e  results 
of the co lou r reactions in  the M âu le  test g iven  b y  
the 55 p lan ts  investiga ted  agreed com p le te ly  w ith  
those ob ta ined  on  a lk a lin e  n itrobenzene ox ida tion .

A lk a l in e  N it r o b e n z e n e  O x id a t io n  o f  C o m  
[M a ize ] S ta lk s .  R .  H .  J .  C r e ig h to n  a n d
H . H ib b e r t  (J. Amer. Chem. Soc., 1944, 66, 37-38)—  
In the a lka lin e  n itrobenzene o x id a tio n  o f woods 
(cf. preceding abstract) ce rta in  m onocoty ledons, 
notab ly corn, bam boo and  rye straw , y ie lded, in  
add ition  to  v a n ill in  and  syringa ldéhyde, a  non- 
m ethoxylated ca rb on y l d e riv a t iv e  w h ich  cou ld  n o t 
be separated from  v a n ill in  b y  sub lim ation . A  
separation has been based on  s o lu b ility  differences 
m cold benzene, and  the  con s titu en t has been 
identified as p -hyd roxybenza ldehyde . In  the  expts. 
described 50 g o f corn -s ta lk  m eal (p rev iously  ex­
tracted successively w ith  ethanol-benzene, ethano l 
and hot water) were heated  a t  160° C. w ith  30 m l 
of nitrobenzene and  600 m l o f 2 N  aqueous sod ium  
hydroxide fo r 3 hr. w ith  v igorous ag ita tion . T h e  
resulting crude b isu lph ite-so lub le  o il (T503 g) 
yielded on d is t illa t io n  tw o  c ry sta llin e  fractions: 
W b -P- 130°-160°C. (0-2 mm), 0-825 g; (ii) b.p.

-230° C. (0-25 mm). T h e  second fra c tio n  was 
recrystallised from  w a te r and  gave syringa ldéhyde, 
™.p. 110°-112° C. F ra c t io n  (i) was m ixed  w ith  
10 ml o f d ry  benzene and  stirred  fo r  1 hr. a t  20° C., 
the m ixture was then  centrifuged, and  the benzene-

so lub le p o rtio n  was evaporated  and  re-treated in  
the  same w ay  w ith  a  fu rther 5 m l o f benzene. 
R e cry sta llis a tio n  o f the  sol. fra c tion  y ie lded  0-451 g 
o f pu re van illin , m.p. 81-°82° C. T h e  benzene- 
insol. fractions, recrysta llised  from  water, y ie lded
0-126 go f^ j-hydroxybenza ldehyde, m.p. 116°-117°C. 
T h e  respective y ie ld s  o f the  three aldehydes were
4-5, 2-6 and  1-4% based on  the K la son  lig n in  
content. T h e  presence o f free p - liy d ro x y benzaldé­
h yde m ay  serve as a  d is t ingu ish ing  cha racteris tic  
between the  m ono- and  d icoty ledons.

I n o r g a n i c

A n a ly s is  o f  B r a s s  b y  V a c u u m  D is t i l la t io n .  
W . D . T r e a d w e l l  a n d  G . F r e y  (Ilelv. chim. Acta, 
1944, 27, 42-50)— T h e  sam ple (0-5-1 g) o f the brass 
in  the  form  o f fine filing s  is  heated a t  800-850° C. 
in  a  vacuum  o f 10-* m m  o f m ercury. T h e  sample- 
is  conta ined  in  a  po rce la in  boat, w h ich  is in t ro ­
duced abou t 25 cm  in to  a steel tube  abou t 16 m m  
d iam . x  50 cm  long. T h e  m idd le  p a rt  o f the 
tube  around  the  boa t is  surrounded b y  an  e le ctrica l 
resistance w ir in g  as source o f heat, and  around  the 
tube  on e ith er side o f the  heater is  a welded-on 
w ater ja cke t to  p rov id e  coo ling  surfaces fo r con ­
densing  the zinc. Connections to  the  steel tube  
fo r exhaustion  and  fo r in se rtion  o f a therm ocoup le 
are m ade b y  flanged jo in ts . T h e  m ethod was 
tested on  sam ples cove ring  a  range o f copper con­
tents. Brasses w ith  up  to  ca. 70% o f copper lose 
z in c  q u a n tita t iv e ly  in  2^—3 J  hr., leav ing  a porous 
residue o f b r ig h t red copper. L e ad  is  a lso q u a n ti­
ta t iv e ly  vo la tilised . Brasses w ith  h igher copper, 
e.g., 85%, lose z in c  m uch  m ore s low ly, and  requ ire 
hea ting  fo r ca. 10 hr. T h e  in it ia l ad d it io n  o f z inc 
to  the  sam ple o f h igh-copper brass filin g s  is ad­
vantageous; z in c  vapou r is absorbed d u rin g  the  
heating-up, causing  a b roaden ing  o f the  la ttice , 
w h ich  a llow s z in c  to  be lo s t m ore re ad ily  a t  the  
h igher tem perature b y  reason o f the  increased 
in te rn a l surface. T h e  effect is sa id to  be analogous 
to  the  behav iou r o f s ilve r-go ld  a lloys  in  ac id  a ttack . 
H e a t in g  the  brass sam ple, to  the m.p. s lows down- 
the  rate o f loss o f zinc, w h ile  overheating  m ay 
resu lt in  m echan ica l loss th rough  bo iling -ou t o f 
z inc. A  fa c to r con tro llin g  the tim e requ ired in  the 
m ethod is  the  ra te o f d iffu s ion  o f z inc from  the 
centre o f th e  pa rtic les  o f brass. T h e  filings shou ld  
therefore be as fine as possib le  (about 0-1 mm).

S. G. C.

D e te rm in a t io n  o f T e t r a e t h y l le a d  in  G a s o l in e  
[ P e t ro l] .  H .  G o n lc k  a n d  J .  J .  M i la n o  (Ind. Eng. 
Chem., Anal.Ed., 1944,16, 4r-6)— T o  lO O m lo f gasoline 
in  a  con ica l 500-m l flask add 50 m l o f a  saturated  
soln. o f iod ine  in  carbon  te tra ch lo ride  and  set aside 
fo r a t least 5 m in. E vap o ra te  to  dryness w ith  the 
a id  o f a h o t a ir  stream . A d d  25-50 m l o f  strong  
n it r ic  ac id  and  m an ipu la te  the  fla sk  over a  free 
flam e fo r the  expu ls ion  o f iod ine  and  n itrogen 
peroxide, d is lodg ing  o rgan ic  m atte r from  the w alls  
o f the flask. A d d  so lid  potass ium  ch lo ra te  to  the 
b r isk ly  b o ilin g  soln., a vo id ing  evapora tion  to  d ry ­
ness. U su a lly  2 -3  g  w il l  destroy  the  w ho le o f the 
o rgan ic  m atter, o therw ise ad d  another 2-3 g  to  the 
bo ilin g  soln. E vap o ra te  the c lear liq u id  to  dryness, 
a dd ing  m ore ch lo ra te  i f  d a rken ing  occurs, and  fuse 
the d ry  residue, w h ich  shou ld  be white. Cool, b o il 
w ith  h yd ro ch lo r ic  ac id  (1 : 1), and  determ ine the 
lead in  the  soin. (cf. Analyst, 1943, 68, 345). T h e  
authors describe an  ac id im étrie  m ethod based on 
fo rm ation  o f a  com pound o f lead w ith  8-hydroxy- 
qu ino line , w ith  lib e ra t ion  o f an  equ iva len t q u a n tity
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o f acid. T h e  operator is  advised to  w ear a m ask 
w h ile  w o rk in g  w ith  ch lora te, a lthough  the authors 
d id  n o t experience serious explosions. W . R . S.

p H  D e te rm in a t io n s  o f  W a te r  in  C o n ta c t  w i t h  
S to n e s . H .  G . W i l l i a m s  (/ . Soc. Chem. Ind., 
19-13, 62, 209-212)— Determ inations, b y  m eans of 
the  glass electrode, o f the  p H  o f w a te r kep t in  
con tact w ith  stones in  P y re x  glass bottles, w ith  
s lig h t hand-shaking, shows th a t the  c lass ifica tion  
in to  " a c id ic ”  stones and  "a lk a lin e ”  stones is 
erroneous. O f the  sam ples o f E n g lish  and  F ren ch  
stones tested, a l l were found  to  be m ore o r less 
a lk a lin e  to  water, except q ua rtz  and some gravels; 
the  o rder o f decreasing a lk a lin ity  was: limestones, 
porphyre, granites, quartz ites, and  some gravels. 
T y p ic a l va lues fo r E n g lis h  stones are shown in  the 
table.

P o la r o g r a p h ic  A n a ly s is  o f  D i lu t e  S o lu t io n s  
o f  B is m u th .  D . F .  S w in e h a r t ,  A .  B .  G a r r e t t  
a n d  W . M .  M c N e v in  (Ind. Eng. Chem., Anal. Ed., 
1943, 12, 729-731)— Po la rog ram s fo r the reduction  
o f b ism u th  in  h yd ro ch lo r ic  ac id  ex h ib it  e rratic  
m ax im a  and are genera lly  unsu itab le  fo r  the  deter­
m in a tion  o f b ism uth . M o re  p rom is ing  resu lts are 
ob ta ined  from  the po la rog raph ic  ana lys is  o f solns. 
o f b ism uth  in  the  fo rm  o f the  com p lex  ta r tra te  in  
acetate-buffered solns. O ve r the  range 10-5 to 
3 X  10's M  these solns. can  be ana lysed  w ith  an 
average erro r o f 1 m g o f b ism u th  per' litre .

B . S. C.

S p e c t r o g r a p h ic  D e t e r m in a t io n  o f  N ic k e l  and  
C h r o m iu m  in  S ta in le s s  S te e ls . J .  H .  C o u ll ie t te
(Ind. Eng. Chem., Anal. Ed., 1943, 15, 732-734)—  
W it h  an  A .R .L . - D ie te r t  com m erc ia l type  high-

p H  va lue  a fte r (days)

Stone Source 1 2 4 7 14 26

L im estone D e rb y («) 9-09 8-95 8-60 8-38 8-28 —
if») 8-97 8-79 8-45 8-29 8-23 —

1» W eston-super-M are — — 8-18 8-04 — —
»» W e lls 8-87 8-67 8-42 8-30 8-24 —
,, (2-in size) 8-50 8-42 — 8-14 8-07 —

G ran ite Guernsey' («) 8-47 8-37 __ 8-20 — —
(b) 8-47 8-39 — 8-23 — —

»» M t.  Sorrel (a) 8-29 8-28 — — — —
» [b) 8-37 8-28 — — — —

Q u a rt z ite Glos. («) 7-14 7-46 7-50 7-27 6-84 —
(&) 7-1S 7-47 7-51 7-29 6-85 —

G rave l H a m  R iv e r (a) 6-37 6-75 6-50 6-45 5-67 —
,, »» (b) 5-76 6-26 6-04 6-03 5-28 —
» >» (c) 6-80 — 6-67 — — —

G rave l (crushed) Tham es V a lle y (<*) 7-44 7-67 7-91 7-93 — 7-93
(b) 7-27 7-41 7-G0 7-39 — 7-28

D is t ille d  w a te r used in it ia l p H 1 2 3 (days)
5-84 6-25 6-24 6-25

T h e  change in  p H  w ith  t im e  ind ica tes th a t  the 
iso la ted  p H  va lues a fte r a  g iven  tim e, w h ich  are 
u sua lly  quoted, are n o t representative o f the be­
h av io u r o f the  stone in  con ta ct w ith  water. I t  was 
fu rth e r found  th a t  the  sm a lle r the  g rad ing  size o f 
the  stone, the  h igher is  the  m ax. p H  reached and 
the m ore rap id  is  th e  rise in  p H ,  where a lka lin e; any  
exceptions to  th is appear to  be due to  s lig h t ly  m ore 
so lub le  salts, p resent o n ly  on  the surface o f the  
la rger stones. W ash in g  the  stones, o r soaking, 
fo llow ed  b y  con tact w ith  fresh water, lowers the  
a lk a lin e  ¿>H values, ow ing  to  the  rem ova l o f the  
m ore so lub le a lka lis  and  to  the  sm all am oun t o f 
d u st le f t  a fte r a ir-b low ing . T h e  am ount o f the 
du st is  in su ffic ien t to  exp la in  the  p H  ob ta ined , 
and  i f  i t  is  washed o ff th e  sa lts are also removed, 
a lte r ing  the  “ cha racte ris tic ”  p H  o f the stone; 
the  presence o f  dust, however, does increase the 
p H  s lig h t ly  ove r the  " t ru e ”  va lue  fo r  a g iven  g rad ing  
and  the  increase w ou ld  be re la t iv e ly  greater fo r  
the la rger sizes. Q u a lita t iv e  ana lys is  o f the  con tact 
w aters gave the fo llow in g  results.

vo ltage spark  c ir cu it  w ith  synch ronous in te rrup te r 
spectra  o f sta in less steels can  be excited  with 
su ffic ien t re p ro d u c ib ility  to  determ ine n icke l and 
chrom ium  to  w ith in  5%  o f the  va lue  obta ined  by 
rou tin e  chem ica l determ ination . T h e  lines N i 
3087-Ia, C r 3169-2a and F e  3259-0a are suitable 
fo r  the  con s tru c tion  o f  w o rk in g  curves. T h e  range 
o f com positions investigated  .was 27-7% to  32-2% 
o f ch rom ium  and  14-3% to  24-5% o f n icke l. The 
p r im a ry  advan tage  o f the  m ethod  is  speed, the 
p rec is ion  be ing  suffic ien t fo r the  con tro l o f melting 
operations o f sta in less steel. A na lyses  have been 
m ade in  9 m in. from  the  tim e o f ta k in g  the  samples 
to  repo rting  the results. B . S. C.

V o lu m e t r i c  D e t e r m in a t io n  o f  I r o n  w it h  the 
S i l v e r . R e d u c to r .  J .  L .  H e n r y  a n d  R .  W . 
G e lb a c h  (Ind. Eng. Chem., Anal. Ed., 1944, 16, 
49)— In  the m ethod o f W a lden , H am m ett and 
Ed m ond s  (J. Amer. Chem. Soc., 1934, 56, 350) a 
s ilve r reducto r is  used and  the fe rrous iro n  is  titrated 
in  su lpha te  soln. w ith  eerie su lphate. T h e  authors

Stone

L im estone

G ran ite
Po rp h y re
G rave l

Source

D e rb y
W eston-super-M are
Guernsey'
St. Raphae l, F rance  
Tham es V a lle y

Fo u n d  
Ca, C l, s ilicate, C 0 3 
Ca, C l, CO ,
N a , Ca, M g , C 0 3 
N a . C l, C 0 3 
M g , C 0 3

Traces  found  

N a , Fe, SO ,
N a , S O „  s ilica te  
Fe , K ,  s ilicate , C l 
SO ,
N a , K ,  C l, SO ,

p H
9-82
9-51
9-13

E. M. P.
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reduce the fe rric  ch lo r id e  soln. in  M  h yd ro ch lo r ic  
acid w ith  the  s ilve r reda cto r and  t it ra te  w ith  di- 
chrom ate a fte r ad d it io n  o f d ipheny lam ine  in d ica to r 
and 5 m l o f 85% phosphoric  acid. Manganese, 
chrom ium , t itan ium , and  vanad ium  a t  concns. 
of less th an  0-1 g  in  200 m l, do  n o t in terfere.

W . R . S.

N e w  G r a v im e t r i c  R e a g e n t  f o r  T u n g s te n .  
J .  H .  Y o e  a n d  A .  L .  J o n e s  (Ind. Eng. Chem., Anal. 
Ed., 1944, 16, 45—48)— Anti-1,5-di-(j!>-methoxy-
pheny l)-l-hydroxy lam ino-3-ox im ino-4-pen tene is 
proposed as a sub s titu te  fo r c inchon ine, unob ta in ­
able in  w artim e. T h e  com pound  is  supp lied  b y  
L a  M o tte  Chem ica l P rod u c ts  Co., B a lt im o re , M d . 
I t form s ye llow  needles solub le in  a lcoho l (0-766 g 
in  100 ml), in so lub le  in  water. T h e  a lcoho lic  solp. 
is added to  the  co ld  ac id ified  tungsta te  soln. 
(hydroch loric ac id  to  0-2 N). T h e  y e llow  ppt. is 
set aside fo r  3 hr., washed w ith  co ld  ac idu la ted  
water con ta in in g  a  l it t le  reagent, and  ign ited  to  
W 0 3. T h e  pp tn . o f m o lybdenum  is  o f the  same 
order as w ith  c inchon ine , and  the weighed W O , 
m ust be tested fo r  m o lybdenum  and iron  b y  the 
usual m ethods. D e ta ile d  descr ip tions o f assay 
methods fo r  ores and  a lloys  a rc  given. W . R .  S.

C o lo u r  o f  D ic h r o m a te  S o lu t io n s .  R .  E .  
K it s o n  a n d  M .  G . M e l lo n  (Ind. Eng. Chem., 
Anal. Ed., 1944, 16, 42—44)— -Solns. o f po tass ium  
dichrom ate and  chrom ate are used-as co lo r im etr ic  
standards in  the  de te rm ina tion  o f s ilicom o lyb d ic  
acid, carotene, etc. T h e  effect o f  va riou s  fac to rs  
on the co lou r was s tud ied  spectropho tom etrica lly . 
A  low  p H  g ives orange tin ts , a h igh  p H  y e llow  ones. 
There is  an  in te rm ed ia te  range (p H  5-8) in  w h ich  
the t in t  is v e ry  sensitive  to  sm a ll varia tions. 
Su lphuric ac id  causes greater va ria t ion s  in  co lou r 
than o the r acids. So lu tions con ta in in g  h y d ro ­
chloric ac id  fade (about 2%  in  48 hr. w ith  0-8 M  
acid) and shou ld  n o t be used as perm anent standards. 
Excess o f cau stic  a lk a li has l it t le  effect in  chrom ate 
solns., b u t s trong ly  a lk a lin e  solns. a tta ck  the  glass 
and cause tu rb id ity .  W h en  ac id ified  d ich rom ate  
solns. are to  be used, the  na tu re  and am oun t o f 
acid o r acids added shou ld  be accu ra te ly  specified.

W . R . S.

S ta b i l i t y  o f  S o lu t io n s  o f  C o p p e r  P e r c h lo r a t e  
and  P o t a s s iu m  Io d a te . J .  J .  K o lb  (Ind. Eng. 
Chem., Anal. Ed., 1944, 16, 38-39)— T h e  solns. 
can be used as p r im a ry  standards fo r  th io su lpha te  
titrations. Solns. o f copper perch lo ra te  are m ore 
stable than  those o f po tass ium  iodate. Rubber- 
stoppered bottles  m ay  be used fo r  the  form er, 
glass-stoppered ones m ust be used fo r the  la tter. 
Thymol shou ld  n o t be used as a  preservative.

W . R . S.

M i c r o c h e m i c a l

M ic r o - d e t e r m in a t io n  o f  th e  F o r m y l  G ro u p .  
!:• A l i c in o  (Ind. Eng. Chem., Anal. Ed., 1943, 
15, 764)— M ic ro -de te rm ina tion  o f th e  ace ty l group 
is now w id e ly  used, b u t l it t le  a tten tio n  has been 
given to  ana lys is  o f the  fo rm y l rad ica l. I t  w-as 
ound th a t the  fo rm y l group  can be determ ined  

under the same cond it io n s  as the  a ce ty l g roup  and  
mat since fo rm ic  a c id  and  brom ine react quan tita - 
H e ly  in. o-01 N  soln., the  dete rm ina tion  can  be 

specific. F o rm ic  a c id  (0-01 N )  was standard- 
sed by means o f excess o f potass ium  ioda te  and 
Potassium iod ide, and  0-01 N  b rom ine  soln. was

standard ised  b y  t it ra t io n  o f iod ine  liberated  from  
potassium  iod ide. A  m easured am oun t o f fo rm ic  
ac id  was shaken th o rou g h ly  in  a  stoppered flask 
w-ith excess o f the  b rom ine soln., and  a fte r 5 m in. 
th e  res idua l b rom ine was determ ined. T h e  resu lts 
agreed sa tis fa c to r ily  w ith  the  ca lcu la ted  results. 
T h e  E le k -H a rte  m ethod  fo r dete rm ina tion  o f the  
ace ty l g roup (Ind. Eng. Chem., Anal. Ed., 1936, 8, 
267) was app lied  to  the fo llow ing  fo rm y l deriva tives 
— tr ifo rm y l cho lic  ac id , d ifo rm y l desoxycho lic  acid, 
cholestero l form ate, S -benzyl-N -fonhyl-if/-cyste ine,
S-benzyl-N-formyl-ćZ-cysteine and m e thy l form an i- 
line, and  where m a te ria l was ava ilab le  (i.e., w ith  the  
f irs t 3 com pounds) the  m odified  m ethod, using  the 
reduc ing  a c tion  o f th e  libera ted  fo rm ic  acid, was 
fo llowed. C orrection  fo r  th e  am oun t o f su lphu r 
d io x id e  lib e ra ted  from  the  sapon ify ing  agent is 
seldom  necessary i f  th e  procedure is  ca re fu lly  
con tro lled , and  w ater can be used in  the  rece iver 
where there is  a  question  o f the  na tu re  o f th e  ac id  
group. The  d is t illa te  is  treated q u ic k ly  in  a 
stoppered flask w ith  excess o f the  brom ine soln. and 
the res idua l b rom ine is  t it ra ted  as described. I f  
b o th  fo rm y l and  ace ty l m ay  be present, a to ta l ac id  
t it ra t io n  shou ld  be m ade w ith  an  a liq u o t po rtion  
o f the  d is t illa te . T h e  m ethod  gave sa tis fa c to r ily  
accurate resu lts bo th  fo r fo rm y l found  as fo rm ic  
ac id  and fo r fo rm y l found  as reduc ing  agent. T h e  
b rom ine soln. m ust be stored in  a re frigera tor and 
its  n o rm a lity  checked frequen tly . A . O. J .

P h y s i c a l  M e t h o d s ,  A p p a r a t u s ,  e t c .

F u s e d  S a lt  T e c h n iq u e  i n  S p e c t r o c h e m ic a l 
A n a ly s is .  N .  H .  b ja c h tr le b ,  D . H .  J o h n s o n  
a n d  K .  S. D r e s s  (Ind. Eng. Chem., Anal. Ed., 
1943, 15, 734-736)— T h e  spectrograph ic  de term ina­
tio n  o f an tim ony , vanad ium , chrom ium  and  iron  
in  t itan iu m  ox ide  m ay  be m ade b y  fu s ing  the 
pow dered  sam ple w ith  potass ium  b isu lpha te  and 
coa ting  the t ip s  o f g raph ite  electrodes w ith  the 
m o lten  soln. In  a d d it io n  to  p ro v id in g  a s im ple 
means o f p reparing  homogeneous standards, th is  
techn ique elim inates the  undesirab le spu tte ring  
cha racteris tics  o f the  t ita n iu m  d iox id e  arc. P ro ­
cedure— Fuse  together 100 g o f spectrog raph ica lly  
pu re potassium  b isu lpha te  and  50 g  o f pu re t ita n iu m  
d io x id e  in  a  po rce la in  d ish. A d d  to  the  m elt 
su ffic ien t an tim on y  triox ide , ferrous am m onium  
sulphate, vanadous ch lo ride  and  potass ium  d i­
chrom ate to  g ive 1% o f an tim ony, 0-1% o f iron,
0-2% o f vanad ium  and  0-1% o f chrom ium , a ll 
based on  t ita n iu m  d iox ide. A fte r  m ix in g  the 
m elt, d ip  the  t ip s  o f preheated g raph ite  electrodes 
in to  i t  so as to  o b ta in  a  th in  v itreous coating. A fte r  
so lid ifica tion , crush  and  weigh the rem ainder o f 
the  m e lt and  re-fuse w ith  a d d it io n a l potass ium  
b isu lpha te  and  t ita n iu m  d io x id e  to  ob ta in  a  fresh 
set o f s tandards con ta in ing  h a lf the  im p u r ity  con ten t 
o f the  fo rm er set. R ep ea t th is  process to cover the  
im p u r ity  range desired. P repare  s im ila r electrodes 
w ith  the  sam ples o f t ita n iu m  d iox id e  o f unknow n  
p u rity . E x c it e  the  spectra, using  a  2200v A .C . a rc  
w ith  a gap o f 1 m m  and  curren t o f 4-5 am p. O n  
a  large q ua rtz  spectrograph w ith  w ave length  range 
set a t 3400a to  2500a th e  exposure needed w il l  
be 1 m in. w ith  a s lit  w id th  o f  30¡i. F ro m  m icro ­
pho tom ete r read ings on  lines o f the  know n  standards 
construct w o rk in g  curves, us ing  the fo llow ing  line, 
pa irs: Sb 2 5 98 /T i 2590-3, V  3183-4/Ti 3179-3, 
F e  3020-6/T i 3002-7 and C r  3021-6/T i 3002-7.

B . S. C.
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S im p le  D e v ic e  f o r  Q u a n t it a t iv e  U l t r a -  

F i l t r a t io n  in  C h e m ic a l  A n a ly s is .  W .  R .  
T h o m p s o n  a n d  J .  J .  Q u ig le y  (/. Biol. Chem., 
1943,151, 343-347)— F o r  the p repara tion  o f filtra tes 
w h ich  w ou ld  no t foam  excessive ly in  the  van  S ly k e -  
N e il l  cham ber du ring  estim ation  o f sugar b y  d irec t 
yeast fe rm entation , u ltra - filtra tio n  was adopted  to  
rem ove the  p ro te ins  responsib le fo r  fro th ing . T h e  
m em branes were prepared  in  a lundum  crucib les 
as fo llows. Ign ite  the  crucib les a t  555-560° C. 
and  store then f a t  room  tem p, in  a  des iccator u n til 
requ ired. P repa re  a n itroce llu lose  sol b y  shak ing  
n itro ce llu lo se  w ith  g la c ia l ace tic  ac id  in te rm itte n t ly  
fo r  2-4  weeks, heat the  m ix tu re  to  90° C. and  then 
a llow  i t  to  coo l s low ly  to  room  te m p .; store the  sol 
in  the  re frigera to r u n t il requ ired. P u t  about 
25 m l o f th e  sol in to  a c ru c ib le  and transfe r th is  to  a 
c ry s ta llis in g  d ish  in  a vacuum  des iccator evacuated 
to  a  pressure o f 80 m m  o f m ercury. A fte r  1 hr. 
a d m it a ir  s lo w ly  to  the  desiccator, rem ove the 
cru c ib le  and  decan t the contents. Coagu late the 
n itro ce llu lo se  sol in  25% a lcoho l to  fo rm  a  sem i­
perm eab le m em brane and, a fte r  30 m in., transfer 
the  c ru c ib le  to  a  ba th  o f runn ing  tap-w ate r fo r 
24 hr. T h e  crucib les  m ay  be stored in  d is t ille d  
w a te r con ta in in g  a  sm all am ount o f hypoch lo rite .

F .  A . R .

P o t e n t lo m e t r lc  M e th o d  to  D e te rm in e  C a t io n s  
a n d  A n io n s  w i t h  C o l lo d io n  a n d  P r o t a m in e -  
C o l lo d io n  “ M e m b r a n e  E le c t r o d e s . ”  K .  S o l ln e r
(J. Amer. Chem. Soc., 1943, 65, 2260-2261)—  
Co llod ion  m em branes o f h igh  ion ic  se le c tiv ity  
(Sollner, A b ram s and  Carr, J. Gen. Physiol., 1941, 
25, 7; Carr, Thesis, U n iv .  o f M innesota, 1943) can 
be used fo r the  po ten tiom e tric  d e te rm ina tion  o f 
K+, Na+, L i +, N H , t  Mg++, and  poss ib ly  some o the r 
cations. A lso , co llod ion  m em branes im pregnated  
w ith  p ro tam ine  are e lectropositive, and  can  be used 
fo r  the  dete rm ina tion  o f C l- , Br~, I - , F - , C IO ,- , 
C104~, B r 0 3-, I 0 3- , N O j- , aceta te- , etc. T h e  
determ ina tions m ay be  m ade b y  eva lua tin g  on  the 
basis o f a  theo re tica l sem i-standard cu rve  the 
po ten tia l d ifference between a  know n  soln. on  one 
s ide o f the m em brane and a soln. o f unknow n  
concn. on the  o the r side. O r  the  po ten tia l va lues 
m ay  be com pared w ith  an em p ir ica l curve, deter­
m ined  in  advance fo r  a  specific  m em brane. In  a 
th ird  m ethod, the  m em brane separates w ater from  
a  soln. o f u nknow n  strength, and  an  e le ctro ly te  
soln. o f know n  h igher concn. is  added to  the  w ater 
u n t il th e  po ten tia l d ifference is  reversed. Some 
resu lts ob ta ined  b y  the  th ird  m ethod are cited.

E .  M . P .

C e l lu lo s e  A c e ta te  M o u n t s  f o r  R o c k  a n d  
M in e r a l  F r a g m e n t s .  A .  J .  T .  D o l la r  (Nature, 
1944, 153, 226)— T h e  em bedd ing  o f rock  o r  m inera l 
pa rtic les  in  a  un ifo rm  th in  sheet o f ce llu lose acetate 
fa c ilita te s  th e ir  op tica l exam ination , tra n spo rt and 
storage, espec ia lly  d u rin g  fie ld  studies; m ore than  
100-fold the q u a n t ity  o f such partic les  can  be 
m ounted  together th an  in  an y  norm al Canada 
ba lsam /glass m ount, a lthough  the m a in  m icro ­
scop ica l advantages o f the  la tte r  are retained. 
M o re  accurate q u an tita t iv e  m inera log ica l analyses 
o f  ce rta in  sands are thus  possible, e.g., b y  accom ­
m odating  in  a  sing le m oun t the  w ho le  heavy- 
m inera l concentrate from  a  b u lk  sam ple o f greater 
vo l. th an  i t  has h ith e rto  u sua lly  been conven ien t 
to  study. A reas o f the film  con ta in ing  gra ins o f 
specia l im portance  can be m arked w ith  ink , greasy 
crayon  o r gum m ed paper masks, o r cu t o u t fo r

specia l treatm ent. T h e  o r ig in a l m oun t shou ld  be 
colourless, transparen t and  iso trop ic  w hen  un­
stra ined, w ith  m“  approx. 1-4, depend ing  upon the 
exact com position  o f the  d ispersion. Its  com ­
pos ition  is  id en tica l w ith  th a t  o f the  lam ina r m oulds 
used b y  the  au tho r (Analyst, 1943, 68, 347) for 
s tudy ing  the finer structu res o f rocks, m inera l and 
m eta l surfaces. A llo w  a  co ld  d ispersion  o f cellulose 
acetate in  a m ix tu re  o f 1 vol. o f te trach loroethane 
w ith  2 vo l. o f “ Cerric  T h in n e r  T IO "  (Cellon, L td ., 
K ingston-on-Tham es) con ta in in g  abou t 20% (on 
the w t. o f ce llu lose acetate) o f a  p la stic ise r (e.g., 
tr ip h e n y l phosphate o r d im e th y l ph tha la te) to 
flow  over a  leve l sheet o f c lean  p la te  glass 23 X 
10-5 X 0-6 cm.) to  a dep th  o f 0-1-0-15 cm, according 
to  the  m ax. d iam . o f th e  pa rtic les  concerned. Im ­
m ed ia te ly  m oisten the sam ple o r its  sieved fractions 
w ith  te trach loroethane, and  shake i t  as even ly  as 
possib le over the  d ispersion layer, in to  w h ich  it 
sinks. A fte r  abou t 8 hr. the  com pact film  rem ain­
in g  a fte r the  v o la tile  po rtion s  o f the  dispersing 
m ed ium  have evaporated, has a  th ickness equa l to 
abou t 10% o f th a t o f the  o r ig in a l f lu id  layer. 
T h e n  s tr ip  the  film  from  the glass, labe l it, and 
tr im  its  edges. A  trace  o f a su itab le  dye, added 
to  the  pa ren t dispersion, serves to  d is t ingu ish  any 
p a rt ic u la r  set o f m ounts. R e ctan g u la r films 
(23 x  1-5 x  0-01 cm) are o f a  conven ien t shape and 
size fo r  m icroscop ica l exam ina tion  and  can be 
stored o r  posted in  standard  foo lscap paper en­
velopes w ith o u t fu rth e r p ro tection . Such  mounts 
develop no app rec iab le  d isco lo ra tion , brittleness or 
shrinkage a fte r 3 years o f storage in  these envelopes.

J. G.

M e a s u r e m e n t  o f  th e  P e r m e a b i l i t y  o f  P a p e r  
a n d  P a p e r b o a r d .  A n o n .  (Paper Trade J., 1944, 
118, 3rd Feb ., T.A.P.P.I. Sect., 37- 39)— The 
m ethod described is the T .A .P .P .I .  O ffic ia l Standard, 
T  448-m-41, and  is su itab le  fo r sheet materials 
up  to  1 in . in  th ickness. P la ce  su ffic ien t calcium 
ch lo ride  o r anhyd. m agnesium  perch lo ra te  (in small 
lum ps, free from  fines passing a  N o . 30 screen) in 
an  open-m outhed cup  o r  d ish  (area, a t least 30sq.cm.) 
to  a d ep th  o f  a t least 15 mm. S u itab le  designs for 
th e  dish, w ith  suppo rting  flanges and  rings, are 
illu stra ted . C u t a c irc le  o f th e  specim en (w ith the 
a id  o f a  tem plate) w ith  such d iam . th a t  i t  closes 
the apertu re  o f the  d ish  and  rests on  the  supporting 
flange. Seal the  specim en to  the  edge o f the dish 
w ith  a  m o lten  m ix tu re  o f equa l parts  o f rosin and 
beeswax, so as to 'o b ta in  an  a ir- t ig h t jo in t. Weigh 
the assem bly to  1 mg, using as a tare a s im ila r dish 
covered w ith  the  specim en, b u t con ta in ing  no 
desiccant. P la ce  the d ish  on a ra ck  in  a cabinet 
o r room  a t  50%  re la tive  h u m id ity  and 73° F .  in an 
inverted  position , so th a t an even la ye r o f desiccant 
is in  con tact w ith  the inside face o f the  test sheet, 
and  th a t free access o f the  cond itioned  a ir, c ircu lat­
in g  con t inuou s ly  a t no t less than  500 ft. per m in­
is  a va ila b le  over th e  other. W e ig h  the assembly 
a t  su itab le  in te rva ls  u n t il the  ga in  in  w t. is const. 
W it h  re la tiv e ly  perv ious papers, com plete the test 
b y  m ak in g  frequent w e igh ings before the  desiccant 
cakes o r  form s drops o f liq u id  agglom erate (in­
d ica ted  b y  a  “ d r i f t "  from  the const, rate o f gam)- 
P lo t  the  ga in  in  w t. aga inst the  tim e; the slope oi 
the  lin ea r po rtion  o f the  curve is  a measure o f the 
perm eab ility , and  resu lts are reported  to  3 s ign ­
ificant figures as g per sq.m . per 24 hr., fo r each side 
o f the  paper, separate ly. D u p lic a te  determ inations
shou ld  agree w ith in  10%. J-
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L u m i n e s c e n c e  o f  L i q u i d s  a n d  S o l i d s  a n d  i t s  P r a c t i c a l  A p p l i c a t i o n s . P. P r i n g s h e i m  

and M. V o g e l . Pp. x + 201, 72 Figs. New York: Interscience Publishers, Inc.; 
London, Imperia Booksellers, Ltd. 1943. Price $4.00.

No one book treats of the whole subject of luminescence; indeed, such an undertaking 
might well require the services of a team of specialists. The present volume sets out to fill 
a gap, defined by its title, in the literature of luminescence and adequately fulfils its object.

Where luminescence phenomena can be made useful for analysis or for light production, 
the physical laws underlying such uses, or the techniques employed, are succinctly discussed 
in the first half of the book. This portion includes a discussion on the theories of luminescence, 
a chapter on sources-of primary radiation, filters, photometry, spectroscopy, phosphoroscopes 
and fluorimeters, and fluorescence microscopy. A further chapter deals with luminescent 
materials and their properties. Much in these chapters is of interest to those engaged in 
analytical and control work who can adapt the information set forth to their own particular 
problems.

In the chapter on luminescent materials adequate stress is laid on the necessity for 
caution in accepting any statement concerning the fluorescence of a solid material, for often 
the fluorescence probably depends upon the presence of a trace of an impurity. The fluores­
cence appearances of solid alkaloids have been described in the literature by several workers 
and the fact that the same alkaloid has a different appearance ascribed to it by each worker 
is cited as an example of pitfalls attendant on too implicit confidence being placed in the 
results of the fluorescence examination of solids. Many other examples could be given, by 
others working in this field, to support the authors’ contention. This chapter deals with 
organic and pure inorganic compounds, with synthetic inorganic phosphors and with minerals 
and glasses. The section on synthetic inorganic phosphors emphasises the difficulties of 
manufacturing reproducible products on any appreciably commercial scale.

The second half of the book deals with the applications of luminescence, Chapter V 
with fluorescence analysis and testing and Chapter VI with luminescent substances as 
light sources (such as fluorescent and phosphorescent paints), fluorescent television and X-ray 
or photographic intensifying screens, and fluorescent lamps. A final chapter gives some 
useful tables of the more important luminescent substances. •

Professor Pringsheim considers that the potentialities of fluorescence analysis have been 
over, rather than under, estimated and devotes some thirty pages to this aspect of the sub­
ject. In the Preface he has stated that a certain degree of criticism is desirable to serve 
as an antidote to the over-enthusiasm of those inclined to exaggerate the possibilities of 
fluorescence analysis. In this chapter he therefore gives a number of tests, based on spectro- 
graphic records of fluorescence, which are of unimpeachable reproducibility. He emphasises 
that the fluorescence method will only be useful when combined with other tests. His con­
clusion is that “from any organic compound some fluorescent substance may be derived 
somehow. The question is whether other compounds might not produce similar fluorescence 
after having undergone the same procedure.” Although this is true, few chemists would 
be content to apply a single test to a substance or mixture, and let it go at that. Every 
year brings forward fresh work to swell the number of confirmatory fluorescence tests for 
various substances. For any compound, each test requires a different procedure, and the 
number of compounds reacting similarly is disproportionately reduced with each succeeding 
test applied.

Fluorescence as a test for purity is dealt with by pointing out the many faulty inferences 
that can be drawn when unknown impurities are present. A useful survey of quantitative 
fluorescence analysis and of fluorescent indicators follows and is of particular interest to 
analysts. In a section on the “Technical Identification of Materials” the author appears to 
share in the over-enthusiasm he has earlier deprecated. “Not only will almost every white 
or colourless material like paper, linen, porcelain or glass, coming from different sources and 
hardly distinguishable in daylight have very different fluorescent properties, but the same 
is true for coloured materials. . . .  It is utterly improbable that two samples show the same 
daylight colour and the same fluorescence if they are not really identical.” The first state­
ment is hardly borne out by practice and is of the type that brought fluorescence analysis 
into disrepute in the early days of its inception. The second is also much too sweeping.
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As a well-known, distinguished doctor of philosophy would say, “It all depends what you 
mean by ‘same’.”

The author’s surmise as to the reason for adding a fluorescing'agent to mineral oils is 
incorrect. It is done to restore the natural fluorescence, which is destroyed in refining, and 
which makes the high viscosity of the oil apparent to the eye.

Throughout the book there appear a number of self-evident misprints, the most serious 
being the value for Planck’s constant on p. 9. German and English spellings of the same 
compound sometimes appear on the same page. The book is nicely produced, on good paper, 
and should give several hours' pleasant and instructive reading to all interested in luminescence.

J .  A .  R a d l e y

Solvents. T. H. Durrans. oth Edition. Pp. 216. London: Chapman & Hall, Ltd 
1944. Price 17s. 6d. net.

This edition occupies less bulk than its predecessor but the material content is much the 
same—some obsolescent material has been removed and some new material added here 
and there—and the work still stands as an excellent up-to-date monograph on the subject 
of solvents and the uses to which they are put in industry.

To have reached five editions since' 1930, with one third of the time given over to war, 
during which the use of solvents has necessarily been circumscribed by war priorities, is 
sufficient testimonial of its value. The main change in the structure and content of the 
book took place in the 4th edition (193S) when the author introduced much new matter 
touching the scientific principles involved in the use of solvents and re-wrote the chapter on 
plasticising solvents.

In dealing with toxicity the author has adopted a cautious attitude to the subject as a 
whole, but has attempted to give guidance upon dangers that may be encountered through 
inhalation of air charged with solvent vapour under practical working conditions.

L. A. Jordan

I N A U G U R A L  M E E T I N G  O F  T H E  M I C R O C H E M I C A L  G R O U P

In view of the present uncertain conditions and of the extreme difficulties of travelling long 
distances, the Council has decided to postpone the inaugural meeting of the Microchemical 
Group until the day of the Ordinary Meeting of the Society in October. Members of the 
Group will receive notification of the meeting in due course.

P R O P O S E D  F O R M A T I O N  O F  A  G R O U P  D E A L I N G  W I T H  

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

In pursuance of the policy for the formation of Groups for special branches- of analytical 
chemistry proposed by the Council and approved by a meeting of the Society on November 
3rd, 1943, the Council has had under consideration a proposal to form a Group dealing with 
physical methods of analysis. The Group would deal with such methods as for example:

1. Spectrographic methods
(a) Emission spectrograph;
(b) U.V. and visible absorption spectrograph;
(c) Infra-red absorption spectrograph;
(d) Mass spectrograph.

2. Quantitative photometric methods by means other than spectrophotometry.
3. Polarographic methods.
4. X-Ray diffraction.

• The Council’s decision as to the formation of the Group will depend on the number of 
members of the Society desirous of joining it. Members of the Societj’- who wish to become 
members of the Group are asked to notify the Hon. Secretary of the Society, 7IS , Idol Lane, 
London, E.C.3.
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