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M E R C U R Y  C A T H O D E  

E L E C T R O L Y S I S  A P P A R A T U S
F O R

*
D e t e r m i n a t i o n  of A l u m i n i u m ,  M a g n e s i u m  o r  Ber y ll i um  

in Nic ke l  Alloys. Chirnside, D a u n c e y  &  Proffitt: 

Analyst, 1940, 65, 446. 

T h e  S e p ar a ti o n of Metals b y  m e a n s  of t h e  M e r c u r y  

C a t h o d e :  C h r o m i u m .  Ibid., 1943, 68, 175.

This simple f orm of electrochemical analysis 
apparatus with platinum electrodes and a 
m e r c u r y  cathode has proved of value in the 
analysis of nickel-containing alloys (such as 
those used in radio-valve manufacture) for 
aluminium, m a g n e s i u m  and beryllium. Its use 
has been found very satisfactory with so 
varied an aluminium content as 0-3 to 50 per 
cent.

In addition the apparatus has been applied 
successfully to the separation of other metals, 
e.g. copper, iron, c h r o m i u m .  Saving of time, 
increased accuracy and application to a wider 
range of analyses are its outstanding features.

Fu ll details on application

G R I F F I N a n d l A T L O C K  E t ^
L O N D O N  M A N C H E S T E R  G L A S G O W  E D I N B U R G H

Keftble St., W.C.2. 19, Cheetham Hill Rd„ 4. 45, Renfrew St., C.2. 7, Teviot Place, 1.Established as Scientific Instrument Makers in 1826.
BIRMINGHAM: STANDLEY BELCHER & MASON, LTD., Church St., 3.



V THE ANALYST

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

tOHOOHC- He*d Of/tc*13 GROSVENOR PLACE Cah»aioC4 (/Showrooms' L O N D O N ,  $,W,I,
THIS P UB L I C A T I O N  109-U gives full details, with valuable notes on technique.

A N N O U N C I N G  C H A N G E  O F  N A M E

The l a b o r a t o r y Furnishers and Manufacturers of scientific Apparatus

W .  &  J .  G E O R G E  L T D
Proprietors of

F .  E .  B E C K E R  &  C O
inform their many friends at home and overseas that they have 
decided on a more convenient and less cumbersome title, and 
therefore in future they will trade under a n e w  n a m e  as follows:—

157 Gt. Charles Street registered 17-29 Hatton WallBIRMINGHAM 3 TRADE MARK LONDON, E.C.I
Telegrams : vVtiSiVv Telegrams : Becker,Chemistry, Birmingham Hatton Wall, London
Telephone : Telephone :CENtral 7641 (3 lines) established 1872 CHAncery 6011 (4 lines)
For two generations W. J. George Ltd. and F. E. Becker Co. hare been outstanding for 
Scientific Service to Education and Scientific Service to Industry. Now, the weaning of these two 
names is well known and their significance is understood wherever men of science and users of Scientific 
Equipment meet together. So, for the mutual convenience of their customers and themselves the 
Company will be known officially in future by the shortened and condensed name of W. J. 
GEORGE Si BECKER LTD. There is no change in the constitution of the Company.

niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiia

w . & j . G E O R G E & B E C K E R l t d

C A M B R I D G E  P O L A R O G R A P H
(HEYROVSKY DROPPING MERCURY ELECTRODE METHOD)

For the rapid electro-chemical analysis 
of solutions, enabling traces of metals 
and many acid radicals and organic 
substances to be determined. It has 
valuable applications in

PHYSICAL CHEMISTRY M ET A LL U RG Y  
MEDICINE MINERALOGY
OIL DISTILLING SUGAR
DYEING &  BLEACHING EXPLOSIVES 
CERAMICS GASES
W A T E R  PURIFICATION AGRICULTURE 

etc. etc.



OCTO BER, 1944. Vol. 69, N o. 823

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

AND OTHER ANALYTICAL CHEMISTS
T h e  R e d u c t i o n  o f  T i n  b y  M e t a l l i c  A n t i m o n y  a n d  b y  

C e r t a i n  O t h e r  M e t a l s  i n  P r e s e n c e  o f  A n t i m o n y  a n d  

C o p p e r  S a l t s *

B y  B. S. E V A N S ,  M.C., M.B.E., D.Sc., E.R.I.C., a n d  D. G. H I G G S

T h e  vast majority of tin determinations carried out involve its reduction to the stannous 
form and its subsequent titration. There seems to be no doubt that the general method of 
achieving this reduction is by boiling the hydrochloric acid solution with some reducing metal; 
the choice of metals varies considerably and antimony, lead,1 iron, zinc,2 aluminium3 and 
nickel all have their advocates. The literature of the subject is very extensive, and w e  have 
no wish to enlarge it or to reopen it in a general w a y ; there have, however, been certain state
ments mad e  in the scientific press which appear to be largely ignored and which, therefore, 
require re-examination and either affirming or denying. M uc h  of this examination concerns 
attempts to determine the tin volumetrically in the presence of ions (notably copper11 and 
antimony111) which are precipitable by the reducing metal. As, however, metallic antimony 
ppts. neither of these ions, it falls into a different category as a reductant and is therefore 
dealt with first.

A n t i m o n y — O kell said in a recent review4: "The method ... of reduction by means 
of metallic antimony, as a preliminary to titration by iodine, has been abandoned by most 
routine workers as unreliable, probably on account of after-reduction or action of iodine 
on the remaining antimony powder.”

Clarke,5 in a somewhat casual footnote to a paper dealing with a different matter, stated 
that the reducing power of antimony varied widely according to the fineness of the grinding, 
and that results either too high or too low might readily be obtained. In spite of these pro
nouncements it seems plain that the method is used widely and enthusiastically by a large 
number of chemists. The reason for this is obvious; the method is so clean, the end-point 
is so stable, and there are no complicating metal precipitates.

The results we give here were obtained with a number of grades of powder from a 
single sample of antimony. The attempt was first made to grade the antimony by means 
of sieves this immediately gave rise to discordant and unreproducible results which 
merely exhibited a general trend. Microscopic examination of the particles revealed the 
cause of this; the very fine particles seem to adhere strongly to the larger ones, so the 
separation is more apparent than real. As there seemed a possibility that elutriation might 
effect a more complete grading, a simple elutriator was devised and, by its help, an easy, 
rapid, and very fairly complete separation into 13 grades was obtained. Each grade was 
allowed to settle in its elutriator water, which was then decanted off, and the powder was 
washed with alcohol and ether and finally rapidly dried in a current of air. Each sample was 
examined under a microscope with a micrometer eyepiece, a number of measurements of the 
dimensions of the particles were taken and an approximate m ean diameter was calculated. 
The gradings proved to be remarkably clean in appearance and each one to be confined to a 
fairly limited range of sizes; naturally there was overlapping, but it was not serious. The 
estimation of size was of course very approximate and, owing to the usually pyramidal form 
of the grains, the calculated diameter has no absolute significance; it provided, however, 
some sort of indication of the relationship of surface to weight, which was all that was here 
needed. Grinding was carried out by hand in an agate mortar, a small quantity at a time, 
and each portion was ground as fine as was reasonably possible, the separate portions being 
subsequently mixed and the whole elutriated. Mechanical grinding in an agate mortar was 
also attempted, but the results were considerably less satisfactory {vide infra).

* Communication from the Armament Research Department (formerly the Research Department, 
Woolwich).
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The reducing power of the various fractions obtained and also of the mixed unfractionated 

powder was tested in the following manner. Portions, 2-0 g in weight, of electrolytic iron were 
dissolved in 20-ml quantities of conc. hydrochloric acid under carbon dioxide; when solution 
was complete the liquid was cooled with the carbon dioxide still passing. A  solution of
0-010 g of tin in the stannic condition was added to each followed by dilute (1 : 1) hydro
chloric acid to a total vol. of 180 ml and then by 0-5 g of the antimony powder under examina
tion. The solns. so treated were gently boiled under carbon dioxide for 30 minutes and cooled 
under pressure of the carbon dioxide Kipp’s apparatus. The liquid was next diluted to 
250 ml with boiled-out distilled water, 5 ml of potassium iodide solution (4%) and 2 ml of 
starch solution (0-1%) were added, and the titration with N/100 iodine was carried out. 
The whole operation was performed in the apparatus (Fig. 1) previously described by one of

the authors6 and, after the addition of the antimony, the soln. did not come in contact 
with the air at all. Iron was added in each test because the investigation was originally 
undertaken to test the validity of the use of antimony as a reducing agent in the direct deter
mination of tin in steel; it mad e  no difference whatever to the findings. Results obtained are 
given in Table I.

These results, plotted on a graph against the reciprocal of the approx. mea n  radius of 
the particles, are shown in Fig. 2. From this it is at once evident that Clarke’s statement is 
substantiated and that below a certain particle radius there is a continued reducing action 
by the powdered antimony in the cold. As a matter of fact, below this limiting radius the 
character of the titration changes, and it becomes increasingly difficult to see the end-point. 
As the time factor had obviously become involved, the end-point showing a marked tendency 
to fade, it was thought advisable to carry out a series of titrations with the finer grades,



CERTAIN OTHER METALS IN PRESENCE OF ANTIMONY AND COPPER SALTS 293
varying and accurately recording the time taken for titration. In this series the first result 
for each grade represents the quickest possible titration consonant with accuracy. Results 
are given in Table II and are marked as outlying points on the curve (Fig. 2).

Weight
Per cent, 
of total

T a b l e  I
Approx. 

mean diam. l TitrationA ' ' "\
Elutriate obtained

g
weight of particles 

m m
mean radius Actual Theoretical

Unelutriated 47 (approx.) 100 — /16-83 
\16-S8 16-84

(a) 3-688 8-2 0-002 1000 17-30 16-84
(b) 3-075 6-8 0-010 200 17-07 16-84
(o) 8-174 18-08 0-017 117-6 17-14 16-84
(d) 2-560 5-67 0-025 80-0 16-88 16-84
M 1-947 4-31 0-031 64-5 16-88 16-84
(/) 0-671 1-5 0-041 49-4 16-88 16-84
(g) 2-185 4-83 0-066 30-3 16-15 16-84
<*> 3-637 8-1 0-072 28-0 16-54 16-84
(«') 4-490 10-0 0-099 20-1 16-33 16-84
U) 8-106 18-0 0-144 14-0 14-75 16-84
(A) 1-767 3-9 0-188 10-6 14-55 16-84
(I) 4-815 10-7 0-294 

T a b l e  II

6-9 12-97 16-84

Sn taken in each case 0-0100 g
Approx. Titration (ml of N/100 I)
mean Time of t A

diameter titration Actual Theoretical
m m secs.
0-002 105 17-28 16-84

156 17-40 16-84
225 17-52 16-84
294 17-92 16-84

0-010 50 17-04 16-84
129 17-08 16-84
230 17-24 16-84
286 17-43 16-84

0-017 78 16-89 16-84
122 16-89 16-84
215 16-98 16-84

Examination of the curve shows that all the coarser grades give low results, the reduction 
being apparently proportional to the surface exposed and the curve going up in a straight 
line practically to the point where complete reduction is obtained. Here the curve turns 
sharply and over a very limited range (0-025-0-040 m m )  theoretical figures are obtained; 
re-elutriation of one of the grades in this range gave a finer fractionation, and results of these 
fractions all lay upon the original curve. Beyond this range the phenomenon studied in the 
results of Table II begins to appear, and grows more marked as the particle size diminishes. 
It seems obvious that even with the coarser grades reduction should be complete and the 
titration accurate if sufficient powder is used to provide the necessary surface,* but that it 
is necessary to eliminate powder of more than a certain degree of fineness. The accurate 
results undoubtedly and frequently obtained by mere grinding of antimony in an agate 
mortar and using the resulting powder without treatment would seem to depend both on 
chance and on a balance of errors.

M e c h a n i c a l  G r i n d i n g — In order to study the properties of the finer grades more closely, 
resort was had to prolonged mechanical grinding in an agate mortar. A  very m u c h  greater 
proportion of the finer grades was thus obtained, but the results were perplexing. Instead 
of greater reduction being obtained the results were, almost invariably, too low. This effect 
has not been explained, but was presumably due to oxidation; it introduces a ne w factor of 
uncertainty into the reduction.

* It would seem that simple calculation of the weight necessary to give the required surface is not 
quite sufficient, as a repetition with grade j, using 2-0 g instead of 0-5 g, which should bring the surface within 
the accurate range, gave a result of 16-14 ml (16-84 theor.) as against the 14-75 ml for 0-5 g.



Reduction by Other Metals— The accuracy of reduction by lead, iron, aluminium 
and zinc is well established.1-3-2 That by nickel has been criticised, it having been stated 
that it m a y  give only 8 0 %  reduction.7 O n  the other hand, according to a recent publication,9 
used with certain precautions (e.g., preliminary etching with hydrochloric acid) it gives the 
best results of any. It was therefore necessary to examine nickel reduction in somewhat 
greater detail.

Nickel— Method— As before, 0-010 g of tin in the form of SnIT was used in each instance. 
Reduction was carried out by boiling with nickel (previously etched by boding for 10 min. 
in a mixture of equal parts of 1 : 1 HC1 and 2 0 %  NaCl; area 32 sq.in., where available) 
for 40 min. in a soln. of volume 250 ml and containing 50 ml of concentrated hydrochloric 
acid. All reductions were done in an atmosphere of carbon dioxide when cold, 2 ml of 0-1% 
starch soln. and 5 ml of 4 %  potassium iodide soln. were added and the titration was carried 
out with IV/100 iodine under carbon dioxide. The apparatus used was that shown in Fig. 1. 
The following results were obtained.
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T a b l e  III
Titration

Approx. Tin
r~
Actual

A
Theoretical Tin

Nickel used area added ml of ml of found Error
sq.in. g N/100 N /100 g g

S h o t .................. 32 0-0100 16-92 16-84 0-01004 +  0-00004
Foil .................. 32 0-0100 16-92 16-84 0-01004 +  0-00004
Material from nickel crucible.. 32 0-0100 16-96 16-84 0-01007 +  0-00007
Spectroscopically pure 13 0-0100 16-81 16-84 0-00998 -0-00002

F ro m  these figures it is evident that by this method (for the details of which w e  are 
indebted to the Bragg Laboratory, Sheffield) reduction by nickel gives accurate results, and 
no symptoms of incomplete reduction were manifest.

R e d u c t i o n  o f  St a n n i c  Sa l t s  b y  M e t a l s  in P r e s e n c e  o f  A n t i m o n y  a n d  C o p p e r  
Sa l t s — W ork has been published showing that antimony pptd. by iron8 and copper and 
antimony pptd. by lead5 withdraw quite appreciable amounts of tin from solution by co
precipitation or some such phenomenon. So far as w e  are aware the behaviour of nickel, 
zinc and aluminium in these circumstances has not been investigated. Our object here is 
merely to show whether such co-pptn. does or does not take place and not whether under 
certain conditions any co-pptn. that occurs is likely to be of such magnitude as to vitiate 
a titration of the tin. Our technique was to boil a solution of tin and of an equal weight of 
either copper or antimony of definite acid concn. for a specified time with the metal under 
investigation, to filter hot and to wash very thoroughly with hot 1 0 %  hydrochloric acid and 
subsequently to test the metallic ppt. for tin and, if it is present, to determine its proportion in 
the bulk of the ppt. For lead, iron and nickel the soln. was boiled for 30 min. For zinc 
and aluminium a different technique was required, as in these instances reduction of tin takes 
place direct to the metal, which then has to be dissolved in the stannous condition after 
the reducing metal has all disappeared. In these circumstances and with free access of air 
the copper and antimony also dissolved leaving no ppt. to investigate; consequently for these 
metals reduction was carried out under carbon dioxide, the acid concn. was 25 ml of conc. 
hydrochloric acid per 250 ml, and the boiling was continued/for 30 min. after the reducing 
metal had all disappeared. Acid conditions in all tests áre shown in the table. The following 
results were obtained. (See Table IV.)

It is noteworthy in these results that antimony is pptd. by all these metals, and copper 
by all except nickel, apparently completely. The pptn. of copper by nickel appears to 
be very slight and often nil. The expts. were repeated.with the nickel in both the cold-worked 
and the annealed state with the same result; the most remarkable feature was that it was the 
purest samples of nickel, i.e., the “spectroscopic” samples, which in both instances caused 
what pptn. of copper there was.

C o n c l u s i o n s — T he conclusions to be drawn from the foregoing appear to be:
(a) That, although antimony powder will give accurate results and a very clean titra

tion, this is over a very limited range of particle size. Accurate results with 
ordinary powder would seem therefore to be due either to chance or to a balance of 
errors, and to put the process on a sound theoretical basis would require some 
method of grading the powder before use.



(b) The metals lead, iron, zinc and aluminium, whilst giving accurate reduction with 
tin alone, cause co-pptn. of tin with any antimony or copper they precipitate.

(c) Only nickel causes no co-pptn. of tin with either copper or antimony. It appears
to reduce tin completely and accurately.

T a b l e  IV

CERTAIN OTHER METALS IN PRESENCE OF ANTIMONY AND COPPER SALTS 2 9 5

HCl, %
(ml of conc. Sn found

acid per 100 ml in pptd. Ratio in
Reducing metal of solution) Sn taken Sb added Cu added metal ppt.

g g g g Sb : Sn
Lead .. 10 0-20 0-20 — 0-0025 80 : 1
,, . . . . 10 0-20 0-20 — 0-0019 105 : 1
,, . . 10 0-20 0-20 — 0-0012 167 : 1
„ 20 0-20 0-20 — 0-0020 100 : 1
,, . . . . 35 0-20 0-20 — 0-0012 167 : 1
................ 50 0-20 0-20 — 0-0013 154 : 1

Iron 20 0-20 0-20 _ 0-0016 125 : 1
»» 20 0-20 0-20 — 0-0016 125 : 1
„ 20 0-20 0-20 — 0 0054 37 : 1

Nickel 20 0-20 0-20 ' __ nil _
,, 20 0-20 0-20 — nil —
1» 20 0-20 0-20 _  ■ nil __
»> 20 0-20 0-20 ■— nil _
„ 50 0-20 0-20 — nil —

Aluminium 10 0-20 0-20 _ 0-0162 12-3 : 1
,, 10 0-20 0-20 — 0-0104 19-2 : 1
„ 10 0-20 0-20 — 0-0171 11-7 : 1

Zinc 10 0-20 0-20 _ 0-0479 4-2 : 1
»> • • • • 10 0-20 0-20 — 0-0210 9-5 : 1

10 0-20 0-20 — 0-0151 13-2 : 1

Cu : Sn
Lead 20 010 — 0-10 0-0288 3-5 : 1
a 20 0-20 — 0-20 0-0265 6-4 : 1
„ 20 0-20 — 0-20 0-0304 4-7 : 1

Iron 20 0-10 __ 0-10 0-0026 38-5 : 1
u .. 20 0-20 -- 0-20 0-0071 22-4 : 1

20 0-20 - 0-20 0-0145 11-8 : 1
Aluminium . . 10 0-20 _ 0-10 0-1254 1-0 : 1-3

„ 10 0-20 - 0-10 0-1183 . 1-0 : 1-2
Zinc 10 0-20 _ 0-10 0-1409 1-0 : 1-4
„ 10 0-20 - 0-10 0-1542 1-0 : 1-5

Nickel "spectroscopic” 20 0-10 .- 0-10 nil _
*> >1 20 010 - 0-10 nil -- •

Nickel from crucible 20 0-10 __ 0-10 nil __
„ shot .. 20 010 - 0-10 nil -
„ foil 20 0-10 - 0-10 nil -

Su m m a r y — (1) The reducing power of antimony powder has been examined and shown 
(for a weight of 0-5 g) to be accurate only over a limited range of particle diameter. Above 
this diameter reduction is incomplete, below it a back reaction comes into play giving too 
high results.

(2) The reducing power of nickel has been tested by the method of the Bragg Laboratory, 
Sheffield, and found to be satisfactory for nickel from several different sources.

(3) The question of the co-pptn. of tin with antimony and copper pptd. by lead, iron, 
nickel, zinc and aluminium has been investigated. It has been found that co-pptn. occurs 
with both metals pptd. by lead, iron, zinc or aluminium, but with neither pptd. by nickel.

Thanks are due to tjhe Director General of Scientific Research and Development for 
permission to publish this paper.
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D e t e r m i n a t i o n  o f  S m a l l  A d d i t i o n s  o f  M i l k  P o w d e r  

t o  F l o u r

By E. C. D A W S O N ,  M.Sc., A.R.I.C.

F r o m  time to time dried skim milk powder has been added to National flour at the rate of 
2 lbs. per sack (0-71%); it is therefore desirable to have a method of checking this addition.

Several methods of determining milk products in materials containing a mixture of 
sugars have been published, but excepting polarimetric methods they are dependent upon 
the resistance of lactose to fermentation by ordinary bakers’ yeast (S. Cerevisiae)} Polari
metric methods are inapplicable for the present purpose because of the low concentration of 
sugar. Further, none of the fermentation procedures could be applied satisfactorily to 
National flour because it contains non-fermentable reducing substances in addition to the 
lactose; a differential fermentation method has therefore been developed.

A n  aqueous extract is prepared, one portion is fermented with S. cerevisiae and a second 
with S. cerevisiae and S. fragilis concurrently. Of the sugars present, lactose only is resistant 
to 5. cerevisiae but is destroyed by S. fragilis in the mixed yeasts. The lactose content of 
the second soln. is then restored to about its original level by means of a standard lactose 
soln. (thus increasing the accuracy of the determination of the non-fermentable reducing 
substances still remaining) and the reducing powers of both are determined with Fehling’s 
solution. The second, corrected for the added lactose, gives the “blank” {i.e., non-fermentable 
reducing substances); and subtraction of this from the apparent lactose content of the first 
soln. gives the true lactose content of the flour. F r o m  this figure the quantity of milk powder 
present can be calculated.

Complete aqueous extraction of soluble substances from flour is not practicable in a 
routine method, owing to the formation of a dough which resists further treatment. The 
flour is therefore shaken with one portion of water and centrifuged, and the assumption 
is m a d e  that the lactose is distributed uniformly through the whole of the added water, that 
is, in the part retained in the dough as well as in the extract.* This assumption has been 
shown to be justifiable. The Lane-Eynon method of determination has been satisfactorily 
adapted for the low concns. of sugar in the extracts.

The blank increases on standing under acid conditions, and therefore increases slowly 
during the fermentation, which takes place at 4-5. In about 4 days the rate of destruction 
of reducing sugars falls below the rate of increase of the blank, and the total reducing power 
reaches a minimum. However, for consistent results the fermentation must be completed, 
for which 7 to 9 days are required (see Nature of Blank).

It is necessary to maintain pure cultures of both yeasts on “slopes” of malt extract, 
maize extract and agar. For use, each yeast m a y  be grown in a medium of dextrose 5%, 
peptone 1%, K H 2P 0 4 0-3%, M g S 0 47 H 20  0-2%, in distilled water, and separated by centri
fuging under sterile conditions. Although flour contains considerable amounts of magnesium 
potassium, sulphur and phosphate, it is necessary to add magnesium sulphate and potassium 
dihydrogen phosphate to the extracts for satisfactory yeast growth.

The lactose content of milk powder m a y  generally be taken as 50%, although variations of 
± 5 %  are not uncommon. W h e n  available, a sample of skimmed milk powder m a y  be 
assayed by using a solution of about 0-2% for the titration described below, without previous 
treatment.
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* The bulk of the water naturally present in the flour (approx. 14%, i.e., £1-16 g of water per g of solids) 
is almost certainly of the nature of bound water and therefore not free to dissolve lactose.



M e t h o d —Add 80 g of flour to 240 ml of distilled water in a 500-ml conical flask and shake 
thoroughly. Leave for a few min. then centrifuge the suspension at 2500 r.p.m. for 5 min., 
and pour off the liquid.* Place 60 ml in each of two 250-ml conical flasks, and to each add 
1 ml of a soln. containing 15% of KH 2P04 and 10% of MgS04,7H20. Bring the pH of each 
soln. to 4-L-4-6 by means of a few drops of N  hydrochloric acid, using bromocresol green as 
external indicator. Sterilise the solns. by heating to b.p., and stopper the flasks with cotton 
wool. Cool both flasks (A and B) and inoculate with a little S .  c e re v is ia e  on the end of a 
platinum wire; also inoculate flask B with S .  f r a g i l i s . Allow fermentation to proceed for 7-9 
days at 28° C.

At the end of fermentation add 3 ml of 10% sodium tungstate soln. and 0-35 ml of conc. 
sulphuric acid to each soln. with shaking, and filter. Collect the filtrate in a 100-ml graduated 
flask, containing a slight excess ( 1 ml of 2 0 %) of sodium hydroxide soln., using a conical, not 
fluted, paper, and continue washing to give a total vol. of 90 ml. Make solution A up to 
100ml, and determine its sugar content (x) as described below under T it r a t io n . Add enough 
lactose (y) as standard solution to soln. B to bring the sugar content to approx. that of A. For 
this purpose y  should be approximately x— 1 if it has reference to lb. of milk powder (50% lactose) 
per sack, or x — 0-035 for g of lactose per 100 ml of soln. For the latter purpose the standard 
soln. may be 2%, or for the former 1-79%, of which 1 ml per 100 ml equals 0-5 lb. of milk 
powder per sack. Make soln. B up to volume and determine its sugar content (z). Lactose 
(g per 2 0  g) or milk powder (lb./280 lb.) is x  +  y  — z.

T it r a t io n —The Lane-Eynon standard method is used.2 It must usually be preceded, 
at least for soln. A, by a titration by their incremental method, but the incremental method 
alone is not adequate. However, only 1 ml of copper sulphate soln. is used, together with
1-0 to 1-2 ml of alkaline tartrate soln., and the whole is diluted to 60 ml in a 250-ml conical 
flask. Two drops of 1% methylene blue soln. should be used, and it is important not to add 
this until almost the end of the 2 min. ebullition. Table I relates vol. of soln. required with

T a b l e  I
For 1 ml of copper sulphate soln., with alkaline tartrate soln. and water
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Sugar soln. Sugar con ten t as M ilk  pow der
requ ired lactose in  g per (50% lactose)

m l 100 m l lb. per sack
10-0 0-166 4-65
11-0 0-161 4-23
12-0 0-139 3-89
13-0 0-129 3-61
14-0 0-120 3-36
15-0 0-112 ' 3-14
16-0 0-105 2-94
17-0 0-100 2-80
18-0 0-094 2-63
19-0 0-090 2-51
20-0 0-085 2-38
22-0 0-078 2-18
24-0 0-072 2-02
26-0 0-066 1-85
28-0 0-062 1-73
30-0 0-058 1-62
32-0 0-055 1-54
34-0 0-052 1-46
36-0 0-049 1-37
38-0 0-047 1-31
40-0 0-045 1-26
42-0 0-043 1-20
44-0 0-041 1-15
46-0 0-039 1-09
48-0 0-038 1-06
50-0 0-037 1-04

reducing sugar expressed as lactose, in g per 1 0 0  ml of soln., i .e . , in g per 2 0  g of flour, and 
also with milk powder (at 50% lactose content) in lb. per sack. If the sugar corjcn. is higher 
than the range of this table, the unmodified Lane-Eynon method should be used with the 
Lane-Eynon tables ( 1 mg of lactose per 10 0  ml = 0-028 lb. of milk powder per sack).

* G a llen kam p ’s Techn ico  U n iv e rsa l Centrifuge: C ap ac ity  o f each tube, 100 m l; leve l o f each tube, 
10 cm; d istance from  centre to  the  cup  m oun ting  p ivots, 7 cm.
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In Table II are shown results for commercial and laboratory prepared flours. The 
accuracy of the method is about ±1 0 %.

T a b l e  II

Sam ple 
P repared  in  labo ra to ry  

F lo u r  (1) no  m ilk  pow der added 
(1) 2-02 lb. m .p ./sack  ..
(1) 2-05 lb. m .p ./sack  ..
(2) 1-84 lb. m .p ./sack  ..
(2) 2-59 lb. m .p ./sack  ..
(2) 1-09 lb. m .p ./sack  ..
(3) 2-02 lb. m .p ./sack  ..
(4) 1-89 lb. m .p ./sack  ..
(5) Com m ercia l
(6) 
(7) 

N a t u r e  o f  B l a n k —The nature of the substances causing the blank was not ascertained, 
but the presence of several different compounds was demonstrated. No separation from 
lactose could be obtained by extraction of the flour with either abs. or aqueous alcohol. 
Pentoses or pentosans were shown to be present, but in amounts unrelated to the total 
reducing power.3 Part of the material was resistant to boiling with dil. (1 : 2) hydrochloric 
acid, whilst another part, in addition to the pentoses, was destroyed by such treatment. 
Prolonged standing with 1% sulphuric acid increased the reducing power, sometimes even to 
160%, of its original value, after which further fermentation reduced it to between 15% and 
105% of the original figure, according to the sample. Reducing dextrins resistant to yeast 
amylase were shown to be absent, since addition of wheat amylase had no effect.4 

The distribution of the non-fermentable reducing substances in the wheat berry was 
investigated, with the results shown in Table III. The high figure for germ is of interest.

Reduc ing Lactose R edu c in g
pow er o f added to pow er o f B la n k M i lk

soln. A  (x) soin. B  (y) soln. B  (z) (z-y) pow der
(lb. o f m ilk (lb. o f m ilk (lb. o f m ilk (lb. o f m ilk ( x + y — z)

pow der pow der pow der pow der (lb./sack)
pe r sack) per sack) per sack) per sack) found

0-72 0-00 0-75 0-75 -0 -0 3
2-72 2-05 2-74 0-69 2-03
2-77 2-09 2-83 0-74 2-03
2-66 1-68 2-58 0-90 1-76
3-44 2-24 3-16 0-92 2-52
1-88 1-12 2-05 0-93 0-95
2-70 1-68 2-55 0-87 1-83
3-33 1-96 3-61 1-65 1-68
2-41 1-68 2-49 0-81 1-60
3-47 2-52 3-41 0-89 2-58
3-44 2-52 3-36 0-84 2-60

T a b l e  III

Sam ple
W h ite  flour, 70% o f g r is t (A)
F in e  offal, 16-5% ,,
Coarse offal, 13-5% „
W e igh ted  average, g ris t (A) calculated
G ris t  A  found
C-ro ll flou r
B ran, com m ercia l
Germ , com m erc ia l (1) ..

( 2 ) ..........................

A p p a ren t lactose 
content, % 

0-08 
0-66 
0-575 
0-24 
0-245 
0-06 
0-30 
4-25 
4-90

My thanks are due to Dr. H. B. Hutchinson of the Distillers’ Co., Ltd., Epsom, for kindly 
supplying cultures of S. f r a g i l i s .

R e f e r e n c e s

1. Snethage, F ., Client. Weekblad, 1926, 23, 578; Amer. Client. Abst., 21, 1317. H o ffm an , C.,
Schw eitzer, T . R ., and  D a lb y , G., Ind. Eng. Client., Anal. Ed., 1936, 88, 298. M agraw , D . A ., et al. 
Ind. Eng. Chem., Anal. Ed., 1935, 7, 106; J.A.O.A.C., 1936,19, 605; Cereal Chem., 1936,13, 541.

2. Lane, J .  H ., and  E ynon , L ., "Determination of Reducing Sugars by Feltling's Solution with Methylene
Blue Indicator," N o rm an  Rodger, London , 1934. “Official and Tentative Methods of Analysis,"
A .O .A .G . (1940) Ed .), 498, 6S3. Lane, J. H „  and  E yn on , L „  J. Soc. Chem. Ind., 1923, 42, 32. 

“Official and Tentative Methods of Analysis," A .O .A .C ., 1940, 361.
Schu ltz, A .  S., et al., Ind. Eng. Chem., Anal. Ed., 1943, 15, 496.

C e r e a l s  R e s e a r c h  St a t io n

M in i s t r y  o f  F o o d , St . A l b a n s  J u l y ,  1944

3.
4.



MILTON, HOSKINS AND JACKMAN: MINERAL CONTENT OF FOODS 299

T h e  D e te r m in a t io n  o f th e  M in e r a l C o n te n t  o f  F o o d s  
b y  W e t  O x id a t io n  a n d  A b s o r p t io m e t r ic  M e th o d s

By R. MILTON, B.Sc., F.R.I.C., J. L. HOSKINS a n d  

W. H. F. JACKMAN, B.Sc., A.R.I.C.
In the assessment of the mineral content of foodstuffs, as required in investigations of serial 
individual diets, it is often advantageous to make a number of analyses on one sample. 
Analysis of residual matter after ashing is not permissible if volatile elements, such as sodium 
and potassium, are to be determined; wet oxidation methods are preferable. Methods 
involving the use of sulphuric acid as an oxidising agent leave unchanged acid in the residue, 
and this complicates subsequent determination of mineral matter and precludes determination 
of sulphur. The more recent use of perchloric acid has some disadvantages; it is liable 
to cause deflagration and does not give quantitative recovery of sulphur. It also tends to 
the formation of somewhat intractable metaphosphoric acid compounds that inhibit the 
pptn. of other elements, which may thus escape determination.

The method here described enables calcium, magnesium, sodium, potassium and sulphur 
to be determined, all on one sample, after destruction of organic matter by means of nitric 
acid and ammonium nitrate. Its advantages are: steady and rapid oxidation, formation 
of a residue which can be readily freed from excess of oxidising agent by volatilisation, and 
the obtaining of the elements in a form suitable for determination.

When individual foodstuffs are to be examined, a sample (c a . 100 g) is dried to constant 
weight and thoroughly ground, and 1 g is taken for oxidation. When information as to the 
actual content of a mixed diet is required the procedure is as follows. Weigh each article 
to be ingested and take a representative aliquot portion, e .g ., one-tenth, as sample. At 
the end of the investigation period mix the samples in a common receptacle, so as to repre
sent a reconstruction of the total diet on an aliquot scale. Then autoclave this mixture 
at 30 lb. pressure for c a . 4 hr. This allows thorough digestion and enables the sample to be 
completely homogenised. Cool and thoroughly grind with pestle and mortar. Then transfer 
a known weight to a tared dish and dry in an oven at 100° C. until constant in weight. 
Powder the dried sample and take a portion, e .g ., 1 g, for analysis.

O x i d a t i o n —Transfer the sample to a 250-ml Kjeldahl flask and add 10 ml of cone, 
nitric acid. Gently warm the |lask until solution is complete and then add 10 ml of oxidising 
reagent (50% ammonium nitrate soln. in 25% nitric acid), and heat gently to expel water, 
so that oxidation (indicated by effervescence) proceeds in a melt of ammonium nitrate. 
From time to time add more reagent, if necessary, and continue until no browning of the 
soln. is observed and a clear melt is obtained. In presence of much fat oxidation is slower 
and more reagent may be required, and there may be excessive initial frothing if much 
carbohydrate is present. When oxidation is complete, heat the clear melt more strongly to 
volatilise the excess of ammonium nitrate, holding the flask over a free flame to expel salt 
subliming on the side. Then dissolve the residue in 2 ml of conc. hydrochloric acid, evapo
rate to dryness, fuse the residue in the flask, so as to remove all nitric acid, dissolve it in c a . 
10 ml of N  hydrochloric acid, and evaporate the soln. to a small bulk to ensure conversion 
of any metaphosphate into orthophosphate. Evaporate to dryness in a stream of warm 
air, dissolve the residue in a few ml of warm water, add a few drops of N  hydrochloric acid, 
and make up to 1 0  ml with water.

D e t e r m i n a t i o n  o f  C o n s t i t u e n t s —C a lc i u m 1—Transfer 2 ml of the soln., obtained as 
described above, to a centrifuge, buffer it to p H  5-0 with 10% ammonia soln. and 10% acetic 
acid, add 2 ml of saturated ammonium oxalate soln., mix and leave for 30 min. Separate 
the ppt. by centrifuging, wash twice with water (2 ml each time), passing the washings through 
filter-paper, and reserve the supernatant liquid and washings for the determination of 
magnesium. Tap the ppt. free from the bottom of the tube, dissolve it (and any residue on 
the filter-paper) in 2 ml of 2 Ar sulphuric acid, and titrate at 70° C. with 1V/100 permanganate.

100 (ml of iV/100 KMn04 — 0-04) — mg of Ca in 100 g of dried food.
M a g n e s iu m —Transfer the supernatant liquid and washings from the calcium determina

tion to a centrifuge tube, and add 2 ml of 25% ammonia soln. and 1 ml of 10% ammonium 
phosphate soln. Stir vigorously with a glass rod and leave for at least 4 hr. Then centrifuge 
and wash the ppt. twice with 2 ml of 1 0 % ammonia soln. and once with 2  ml of a mixture of



ammonia soln. and alcohol (20 : 80). Loosen the ppt. by tapping, and dry it thoroughly on 
the water-bath. Add 1 ml of iV/10 hydrochloric acid to dissolve the ppt., transfer the soln. 
to a 50-ml graduated flask, and make up to the mark. Transfer 5 ml of this soln. to a tube 
and add 2 ml of water, 1 ml of 10 N  sulphuric acid and 1 ml of 7-5% sodium molybdate soln. 
Mix and add 1 ml of dil. stannous chloride soln. (1 part of a 40% soln. of SnCl2 in conc. hy
drochloric acid diluted to 200 with water). Read the blue colour on a Spekker absorptiometer 
and compare the result with a standard calibration graph prepared as follows. Dissolve 
2-264 g of pure potassium dihydrogen phosphate in 1 Utre of water and dilute 10 ml of this 
soln. to 1 litre. Prepare a series of tubes containing 1 ml, 2 ml, and so on, up to 5 ml of the 
dil. soln., make up each tube to 7 ml with water, and add 1 ml of 10 N  sulphuric acid, 1 ml 
of 7-5% sodium molybdate soln. and 1 ml of dil. stannous chloride soln. Read the blue 
colours on the Spekker absorptiometer (10-ml cells; No. 1 red filter). This gives a curve 
equiv. to quantities of magnesium ranging from 0-004 to 0-02 mg.

Magnesium , m g ..  0 0 004 0 008 0 012 0-016 0-020
Spekker read ing  ..  0-06 0-28 0-50 0-72 0-94 1-16

Multiply the figure given on the graph by 5000 to obtain the result as mg per 100 g of dried 
food.

S o d iu m 3—Transfer 2 ml of the original oxidised soln. to a centrifuge tube and add 1 ml 
of 5% barium chloride soln. and, after mixing, 1 ml of 1% ammonia soln. Leave the tube 
for a few min. and then centrifuge to separate the barium phosphate. Transfer 2 ml of the 
supernatant liquid to another centrifuge tube and add 1 ml of 10% acetic acid and 7 ml of 
sodium precipitant, pfepared by grinding 7 g of uranium acetate in 100 ml of 21% w/v 
anhydrous magnesium acetate soln., leaving overnight and filtering (it keeps indefinitely). 
Set the tube aside for 1 hr. and then centrifuge, drain well, wash the ppt. twice with 2 ml 
of 95% alcohol, drain again and dissolve in 10 ml of water. Transfer 1  ml of this soln. to a 
tube and add 4 ml of water and 5 ml of ferrocyanide reagent, prepared by dissolving 1 g of 
potassium ferrocyanide in 100 ml of 0 -2 % gum ghatti soln. Measure the colour of the uranium 
ferrocyanide on a Spekker absorptiometer fitted with green filter No. 5 and compare the result 
with a calibration curve.

To prepare the curve, dissolve 254 mg of sodium chloride in 100 ml of water, add 10 ml 
of sodium precipitant (s u p ra ) and leave for 1 hr. Filter through a glass Gooch crucible and 
wash the ppt. twice with a few ml of 95% alcohol. Remove the excess of alcohol by suction, 
dissolve the ppt. in 100 ml of water, and dilute 10 ml to 500 ml (1 ml = 0-02 mg of Na). 
Into a series of tubes put 1 ml, 2 ml and so on, up to 5 ml, of this soln., make up each to 
5 ml with water, and add 5 ml of ferrocyanide reagent ( s u p r a ) . Read the red colour on 
a Spekker absorptiometer and plot the readings against concns.

Sodium , m g . . . .  0 0-02 0-04 0-06 0-08 0-10
Spekker read ing  ..  0 0-36 0-70 1-00 1-28 1-50

Multiply the figure shown on the graph by 10,000 to obtain the result in mg of sodium per 
1 0 0  g of dried food.

P o t a s s iu m 4—Transfer 0-5 ml of the oxidised soln. to a centrifuge tube and add 0-5 ml 
of saturated sodium nitrite soln. and 0-1 ml of glacial acetic acid. Place the tube in a 
boiling water-bath for about 1 0  min., in order to remove any ammonium salts as gaseous 
nitrogen. Cool and add 4 ml of sodium cobaltinitrite soln. (25 mg of the salt in 100 ml of 
A7/10 acetic acid), drop by drop, with shaking. After 30 min. centrifuge and wash the ppt. 
twice with 2 ml of water, with careful draining after each washing. Loosen the ppt. from 
the bottom of the tube by tapping, add excess (e.g ., 5 ml) of IV/100 permanganate and ca . 
2 ml of 2 N  sulphuric acid, and continue the addition of known quantities of permanganate 
until a faint pink colour persists after 14 min. heating. Then add a measured excess of 
N /100 oxalic acid and titrate back with permanganate.

Subtract from the total ml of IV/100 potassium permanganate used, less the vol. of 
A7/100 oxalic acid added, 0-04 ml and multiply the remainder by the potassium factor to 
obtain the concn. in the sample. Then multiply the result by 2000 to obtain the potassium 
content as mg in 10 0  g of dried food.

To find the potassium factor submit a standard soln. of a potassium salt (e.g ., 0-2 mg) to 
exactly the same technique. It is of the order of 0-07 mg per ml of A7/100 permanganate. 
This factor must be standardised by each worker, since it varies widely w-ith the conditions 
of precipitation. The factor given here is applicable to the technique described.

P h o s p h o r u s5—Transfer 1  ml of the oxidised soln. to a 100-ml graduated flask and make up
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to the mark with water. Transfer 5 ml of this dilution to a test-tube and add 2 ml of water, 
1 ml of 10 N  sulphuric acid and 1 ml of 7-5% sodium molybdate soln. Mix and add 1  ml of 
dil. stannous chloride soln. ( 1 of 40% SnCl2 soln. in conc. HC1 diluted to 200 with water). 
Read the blue colour on a Spekker absorptiometer and compare the result with a standard 
graph.

To prepare the graph, dissolve 3-51 g of dihydrogen potassium phosphate in 1 litre of 
water and dilute 10 ml of this soln. to 1 litre. Prepare a series of tubes containing 1, 2 and 
so on, up to 5 ml of this dilution, and make each up to 7 ml with water. Add to each 1 ml 
of 10 N  sulphuric acid, 1 ml of 7-5% sodium molybdate soln. and finally dil. stannous chloride 
soln. to develop the colour. Take the readings on the Spekker absorptiometer.

Phosphorus, m g ..  0 0-008 0-01G 0-024 0-032 0-040
Spekker read ing  . . 0-06 0-40 0-74 1-06 1-42 1-76

Multiply the phosphorus content of the sample, as found from the calibration curve, by 
2 0 ,0 0 0 to give the percentage of phosphorus in the dried food.

S u lp h u r6—Transfer 1 ml of the oxidised soln. to a test-tube, add 4 ml of water, 3 ml of 
N  hydrochloric acid and 2 ml of sulphate precipitant, and leave for 30 min. Then gently 
shake the barium sulphate complex into suspension, measure the turbidity on a Spekker 
absorptiometer, and compare the result with a calibration curve.

To prepare the sulphate precipitant, dissolve 20 mg of bacteriological beef peptone in 
5 ml of 1% barium chloride soln., buffer to p H  5-0 with N /50 hydrochloric acid, add 1 g of 
sodium chloride and make up to 10 ml. Heat in a boiling water-bath for 10 min., cool and 
add a few drops of chloroform. Store in a cool place. Dilute 1 ml of this soln., as required, 
with 50 ml of 1% barium chloride in 0-2% gum ghatfi soln.

To prepare the calibration curve, make a soln. of sulphate containing 0 -0 2  % of S03 (e.g., 
N / 2 0 0  H 2S04). Put 1, 2 and so on, up to 5 ml of this soln. into a series of tubes, make up 
each to 5 ml with water, and add 3 ml of A7 hydrochloric acid and 2 ml of precipitating reagent 
(s u p ra ) . Mix, leave for 30 min. and read on the Spekker absorptiometer (No. 1 red filter).

Su lpha te  (SO,), m g . . 0 0-20 0-40 0-60 0-80 1-00
Spekker read ing  ..  0 0-16 0-29 0-39 0-48 0-66

Multiply the figure obtained from the graph by 1000 to find the S03 content in mg per 100 g 
of dried food.
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Although determinations of nitrogen, chlorine and fat cannot be made on the oxidised 
sample, satisfactory analyses for these constituents may be made on the dried sample of 
mixed foods.

C h lo r in e 7—The only satisfactory method is the classical Carius technique. It is con
venient to use 1 g of the mixed food for the analysis.

N it r o g e n 8—This is determined by the semi-Kjeldahl procedure. Oxidise 0-2 g of the 
dried mixed food in a micro-Kjeldahl flask. Add c a . 4 ml of conc. sulphuric acid, 0-1 g of 
anhydrous copper sulphate and 1 g of sodium sulphate and heat until oxidation is complete. 
Then steam-distil the cooled residue with caustic soda in a micro-Kjeldahl distillation ap
paratus, collecting the liberated ammonia in excess of N / I Q  acid. Titrate the excess of acid 
with A7/10 alkali, using screened methylene blue as indicator.

“ F a t ”9—Extract 0-5 g of the finely powdered mixed material with ether in a Soxhlet 
apparatus, distil the ether from the clear extract, and weigh the residue, which is taken as fat 
in metabolism experiments.

The technique described above has been used to estimate the ingestion of food in many. 
hundreds of diets, with satisfactory accuracy and with a minimum of labour. Only the 
barest minimum of laboratory apparatus is necessary and, since so many of the analyses 
are made in test-tubes, quite small accommodation is required. In practice it is convenient 
to carry on six or eight series of analyses at the same time. In this way the entire procedure 
may be carried out in 2  working days by one chemist, i .e . , about 60 individual analyses in 
16 working hours.

The technique is also applicable to individual foodstuffs without any modification and 
results of analyses carried out by this procedure on some food fish are given in Table I. The
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results are expressed in mg per 100 g, except those for moisture, solids, protein and fat, 
which are percentages.

F ish M o is tu re  So lids P ro te in

T a b l e  I  

F a t  Ca M g N a K S P C l
H a lib u t  .. . 73-5 26-5 22-7 0-5 00 68 0-030 0-127 0-350 0-173 0-240 0-200
H e rr in g  . . . 56-0 44-0 23-0 20-1 0-075 0-044 0-143 0-375 0-226 0-260 0-320
K ip p e r . 57-4 42-6 26-4 10-0 0-098 0-047 1-280 0-380 0-330 0-320 1-960
Cod . 72-4 27-6 24-6 11 0-025 0-022 0-140 0-350 0-220 0-220 0-214
H ad d o ck . 71-5 28-5 23-2 1*1 0-030 0-026 1-320 0-296 0-245 0-190 2-020
Salm on .. . 69-7 30-3 25-0 4-7 0-017 0-032 0-120 0-340 0-152 0-230 0-190
Sole . 75-2 24-8 21-2 2-2 0-057 0-025 0-070 0-130 0-120 0-130 0-110
T u rb o t . 76-5 24'5 19-5 M 0-067 0-028 0-360 0-220 0-190 0-220 0-550
P la ice . 77-4 22-6 18-7 1-7 0-032 0-026 0-113 0-320 0-163 0-175 0-172
Shrim ps (skinned) 64-0 3 6 0 23-0 0-5 0-380 0-066 1-300 0-150 0-235 0-140 2-200
P raw ns  (skinned) 65-5 34-5 24-5 2-8 0-200 0-061 1-770 0-200 0-270 0-160 2-700

1. Calcium. K ram er. B ., and  T isda ll,
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, F .  F., J. Biol. Chem.,, 1923, 56, 439.
2. Magnesium.  Den is, W ., Id,., 1922, 52, 411. Oberm er, E., and M ilto n , R . F., J. Lab. Clin. Med.,

1932, 17, 992.
3. Potassium. K ram er, B ,. and T isd a ll, F. F ., J. Biol. Chem., 1920, 41, 263.
4. Sodium.  M cCance, R . A., and Shipp, H . L ., Biochem. J., 1931, 251, 448 (adapted from).
5. Phosphorus. Oberm er, E ., and M ilto n , R . F., / .  I.ab. Clin. Med., 1932, 17, 993.
6. . Sulphate. Oberm er, E., and M ilto n , R. F., Bull. Soc. Chim. Biol., 1932, 14, 1447.
7. Chlorine. Carius Techn iq ue  Sudborough and Jam es, "Practical Organic Chemistry," B la ck ie  &

Sons, London .
8. Nitrogen. Bang, I., "Mikromethoden zur Blulbeslimmung," Bergm ann, 1922, p. 13.
9. Fat. La rue , "Contribution a l'Étude de la Digestion des Graisses animal," These, Paris, 1911. 
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T h e  E s t im a t io n  o f th e  F re s h n e s s  o f C a n n e d  H e r r in g  
fr o m J D e te rm in a t io n s  o f th e  A c id  V a lu e  o f th e  O i l

By  F. CHARNLEY a n d  F. R. E. DAVIES
I

As shown in a previous communication,3 the p H  of cooked fish muscle tissue, or the aqueous 
liquid derived therefrom, may in certain circumstances, be associated with organoleptic 
criteria of freshness. Further work with this test, however, shows that in estimating freshness 
of canned salmon both the p H  value of the aqueous liquid and examiners’ ratings are greatly 
influenced by the seasonal condition of the fish. This circumstance makes the test unsuitable 
for testing post-mortem spoilage in canned salmon. Likewise, owing to the addition of tomato 
sauce in the packing of canned herring, the p H  value, trimethylamine value1 and other 
similar tests are of little or no use for measuring spoilage in canned herring. The only 
simple test, therefore, which appears to be suitable for estimating the freshness of canned 
herring, is the acid value of the oil.

As is well known, the acid value has been widely used in evaluating the quality of fish 
and other marine oils. It has also been suggested as a measure of incipient decomposition.2 
So far as we are aware, however, no attempt has hitherto been made to determine the validity 
of this test by comparison with the ratings of experienced examiners using organoleptic 
methods. The object of the investigation reported in this paper, therefore, was to determine 
the relation between the acid value of the oil in canned herring and the criterion just men
tioned, i .e . , the subjective ratings of experienced examiners.

M e t h o d s—The methods employed were analogous to those described in determining 
the relation between the p H  value and the examiners’ rating for freshness of canned Chum 
salmon. The examiners’ ratings were based on the odour and other evidences of incipient 
decomposition of the samples. These were determined immediately before the acid values 
of the samples were determined, and were recorded as follows :—1 = Good, 2 = Better than 
average, 3 = Average, 4 = Poorer than average, 5 = Poor, 6 = Stale, 7 = Tainted.

In order to obtain an estimate of the errors of individual examiners, however, three 
examiners were employed in the experiments. Each examiner worked independently of the 
others and recorded his ratings on a separate sheet. No discussion between examiners took 
place until all three had recorded their respective ratings for the particular set of samples
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under examination. Two of the examiners, B  and C , had no information regarding the origin 
of the samples. The third examiner, D ,  who prepared the samples for inspection, had know
ledge of the codes and the companies that had packed the samples. The entire expt. extended 
over a number of weeks.

The acid values of the oil in the individual samples were determined with slight modifi
cations by the method described by Brocklesby, using bromothymol blue as indicator. In 
order to save time, the analyses were carried out directly on the settled oil, i .e . , when the 
heated mixture of oil and liquid had separated out and become clear. Although this procedure 
gives acid values slightly lower than the true values owing to the presence of moisture in the 
oil, the relative error in the method is small. For example, five determinations of the acid 
value on the same sample gave 0-97, 1-02, 0-98, 1-01 and 1-01. The mean of these five values 
is 0-9980 with an estimated variance of 0-0004700. Hence the standard error of the method 
as carried out by the writers was of the order of 0 -0 2 2 .

T a b l e  I
M ean  o f exam iner’s ra t in g

G roup

I
I I

I I I

M ean  
ac id  val.

0-8974 
2-2661 
3 0379

B
3-274
5-039
6-500

C
2-855
5-137
6-958

D
3-032
5-000
6-667

R e s u l t s —The results of the experiment are summarised in Table I, which shows the 
sample sizes and the respective means corresponding to the 24 different codes represented by 
the samples. As will be observed from 
an inspection of Table II the 24 codes, 
when classified according to mean acid 
value and mean examiners’ ratings may 
be conveniently segregated into three 
groups, namely, group I consisting of 
codes 1 to 20 inclusive, group II con
sisting of codes 21, 22, 23 and group III 
consisting of code 24.

Figs. 1, 2 and 3 show the resulting 
relations connecting mean acid value 
and mean examiners' rating obtained t
on plotting the corresponding means of <
these three groups. From the figures it 
will be seen that the relation between 
the means of the two characteristics, 
acid value of the oil and examiners’ 
rating, is very closely linear. We do 
not require a statistical test to see this.
In fact, owing to the lack of homo
geneity in the variances of certain of 
the codes, and to the broad categories in 
examiners’ rating, the plotted means 
afford far more reliable evidence of the 
essential linearity between mean acid 
value and mean examiners’ rating than 
statistical examination of the data.

2-5

1-5

Ratings of Examiner B

F ig . 1

any evidence that might be deduced from a

This result is also in harmony with what might be expected from simple chemical con
siderations. If, for example, it is assumed that incipient post-mortem spoilage of herring 
prior to canning is mainly the result of enzyme action, then inasmuch as the rate of hydro
lysis over the first stage of most enzyme actions is constant under constant conditions, and 
further, since examiners’ ratings are largely influenced by the disagreeable odour of certain 
hydrolytic products, the relation connecting the means of the above variates should be 
approximately linear.

The mean ratings of the three examiners B ,  C  and D  were, Respectively, 4-49, 4-42 and 
4-40. The corresponding values of the slope of the line of means were 0-677, 0-535 and 
0-618, while the sums of the squares of odour rating for the three examiners calculated from 
the 24 codes listed in Table II were respectively 50-21, 53:00 and 35-05.



Similarly, it may be mentioned that the mean acid value of the samples listed in Table I 
was 1-779 and the variance estimated from 113 degrees of freedom was 0-0923, so that the 
standard deviation of acid value in the individual codes was about 0 -3 .
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 1------------- i_________ i_________ i_________ i___  ____ I_________ i_________ i_________ i_________ l
3 4 5 6 7  3 4 5 6 7

Ratings of Examiner C Ratings of Examiner D

F ig . 2 F ig . 3

T a b l e  I I — S u m m a r y  o f  R e s u l t s  o f  E x p e r i m e n t s  r e l a t i n g  M e a n  A c i d  V a l u e  o f  
C a n n e d  H e r r i n g  a n d  E x a m i n e r s ’ R a t i n g  f o r  F r e s h n e s s

M ean  exam iners ’ ra ting

Code
Sam ple

size
M ean  acid  

va lue
f

B

X

C D
1 4 0-53 3 3 3
2 1 0-62 4 2 3
3 1 0-69 . 3 2 3
4 3 0-71 3 3 3
5 3 0-71 2-07 3 3
6 3 0-74 3 3 3
7 2 0-78 4 3 3
8 1 0-80 2 3 2
9 10 0-819 3-60 3 3

10 8 0-820 3-38 3 3-12
11 4 0-90 3 2-75 3
12 3 0-93 3 3 3-33
13 2 0-94 5 2 2-5
14 3 1-00 3 3 3
15 2 1-08 4 2 2-5
16 1 1-12 4 3 3
17 4 1-16 2-75 2-75 3-5
18 2 1-19 4 3 3-5
19 4 1-33 3 2-67 2-67
20 2 1-53 2-5 ' 3 3-5

21 9 1-956 5-33 5-67 4-89
22 33 2-290 5-24 5-39 5-24
23 9 2-488 4 3-67 4-22

24 24 3-038 6-46 6-96 6-67

T o l e r a n c e s  f o r  F r e s h n e s s  o f  C a n n e d  H e r r i n g —Lastly, it should be noted that it 
is the line of means and not a regression line that is needed for practical grading purposes. 
From the line of means in Fig. 3 (or by calculation) it will be observed that in codes .of canned 
herring in which the average examiner’s rating is 6, i .e . , Stale, the average acid value is ap
proximately 2-5, and for codes in which the average examiners’ rating is 7, or Tainted, the
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average acid value is about 3'0. On the basis of these data the following scale has been set 
up by this laboratory for grading freshness of suspected codes of canned herring:

Average ac id  va lue  Size o f sam ple
o f o il G rade exam ined

Less th an  2-25 A  0
2-25 to  2-75 B  12
G reate r th an  2-75 . .  condem ned 12

This scale, it should be observed, is based on the assumption that this product has been packed 
by the usual procedure followed by the industry and that any incipient decomposition present 
in the canned product has arisen prior to the processing of the sealed tins. In samples in 
which the decomposition has occurred subsequent to the sealing and processing of the tins, 
due, e .g ., to lack of sterility, insufficient cooking, etc., other tests are applied. Also it should 
be mentioned that after completion of the above investigation early in 1942 a much more 
rapid and convenient procedure than that described in this paper for determining acid values 
of the oil of canned herring was developed.

R e f e r e n c e s
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C a n n e d  F is h  I n s p e c t io n  L a b o r a t o r y

V a n c o u v e r ,  B .C ., C a n a d a  M a y ,  1944

N o t e s

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

S in c e  p u b lish in g  the  note1 on  th is  sub ject m y  a tten tio n  has been d raw n  b y  th e  Research  A ssoc ia t ion  of 
B r it is h  R u b b e r  M anu fac tu re rs  (R .A .B .R .M .)  to  tw o  recent papers8-3 in  w h ich  va riou s  m ethods are discussed. 
T h e  fo llow ing  are selected as be ing  the m ost im p o rtan t features.

(1) A  q u a lita t iv e  test fo r  th e  id en tif ic a tio n  o f na tu ra l rubber, o r ig in a lly  due to  K irc h h o f4 and  P a u ly ,5 
consists in  w a rm ing  the b rom ina ted  ru b b e r w ith  phenol, a  b lue to  v io le t co lou r be ing  produced. T h is  
reaction  is  n o t g iven  b y  rubbe r recla im ed b y  the a lk a li process.

(2) A  va luab le  in d ica t io n  o f the  n a tu re  o f a  syn th e tic  e lastom er is  ob ta ined  b y  de te rm in ing  the  sw elling  
o f the  sam ple in  benzene, in  lig h t petro leum , and  in  an iline  and  p lo tt in g  the  ra tio s  (a) benzene: an ilin e  
aga inst (b) benzene: lig h t p e tro leu m ; the  resu lts fo r  th e  va rious m ateria ls  fa ll in  w e ll-defined areas.

(3) R u b b e r  h yd roca rbon  m ay  be determ ined b y  w e t ox ida tion . K u h n  and  L ’O rsa8 found  th a t com 
pounds con ta in ing  the  g roup ing  - C H 2.C (C H 3) =  C H -  y ie ld  ace tic  ac id  w ith  ch rom ic-su lphu ric  acid, and 
the  m ethod  has been app lied  to  rubbe r ana lys is  b y  Burger, D ona ld son  and  B a ty ,7 w ho  ob ta ined  0-76 mol. 
o f acetic  ac id  pe r isoprene un it. T h e  R .A .B .R .M .  (priva te  com m unication) has found  correc tion  factors 
to  be necessary w ith  increasing  p roportions  o f rubber-com bined  su lphur: a lso cau tion  is necessary in  in te r
p reting  the  resu lts ob ta ined  w ith  m ix tu res o f n a tu ra l and  syn th e tic  rubbers, p a rt ic u la r ly  i f  th e  la tte r shou ld  
be G R - S  (butadiene-styrene copolym er).

Erratum— T h io k o l- R D  is n o t in v a r ia b ly  so lub le  in  acetone, as was stated  p rev ious ly .1
Thanks  are due to  the  M in is t ry  o f S upp ly  fo r  perm ission  to  quote from  the  M em orandum ,3 and  to  the 

R .A .B .R .M .  fo r he lp fu l d iscussions.
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C h e m ic a l L a b o r a t o r y ,  S to n e b r id g e  P a r k ,  W e m b le y ,  M id d le s e x  August  1944

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

T h e  d e te rm ina tion  o f sm a ll quan titie s  o f phosphorus b y  the reduction  o f phosphom o lybdate  to  m o lybdenum  
blue b y  th e  Denig6s co lo r im etr ic  m ethod  has been described b y  T ru o g  and  M eyer,1 and  has been fu rth e r 
stud ied b y  W ood s  and  M e llo n ,3 using  a  Genera l E le c tr ic  pho toe le ctr ic  spectrophotom eter.

T h e  reaction  has a lso been investigated  b y  F a rb e r  and  Youngbu rg ,3 but, under the  cond ition s  they  
em ployed, an in tense b lue co lou r is  p roduced  in  absence o f phosphorus, w h ich  renders the  te st useless fo r
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the dete rm ina tion  o f sm a ll q uan titie s  o f th is  element. T h e  deve lopm ent o f a b lue  co lou r in  the  b lan k  
test was observed b y  Vaughan* in  the dete rm ina tion  o f phosphorus in  steels, b u t the  in te n s ity  o f the  co lou r 
was sm all and  a correction  w as app lied  fo r  it. T h e  fo rm ation  o f  m o lybdenum  b lue  in  absence o f phosphorus 
is a ttr ib u ted  b y  T ru og  and  M eyer1 to  the  reduction  o f am m on ium  m o lybda te  b y  stannous ch lo ride  and  m ay 
be avo ided  b y  ca re fu lly  con tro llin g  the  am ounts and  a c id ity  o f the  reagents used w ith o u t im pa ir ing  the 
sen s it iv ity  o f the  test.

A  p rev ious note6 on  the co lo rim etric  determ ination  o f phosphorus, using the T ru o g  and  M eyer m ethod, 
recorded th a t a d d it io n  o f 1 m l o f a  4% soln. o f po tass ium  ch lo ra te  prevented the g radua l change in  co lou r 
from  b lue to  green in  test so lu tions and  standards correspond ing  w ith  the  deve lopm ent o f a y e llow  co lou r 
in  the  b lank. T h is  ye llow  co lou r is p resum ably  produced b y  the reduc tion  o f the  m o lybda te  reagent by  
stannous ch loride . F u rth e r  experim ent w ith  the  pho to -e lectric  absorp tiom eter con firm s th a t potassium  
ch lo ra te  p revents the  excess o f stannous ch lo ride  from  reduc ing  the  m o lybda te  reagent w ith o u t in te rfe ring  
w ith  the reduc tion  o f the phosphom olybdate. U nd e r the cond ition s  o f the  test the reaction  between stannous 
ch lo ride  and  am m on ium  phosphom o lybdate  appears therefore to  be re la tiv e ly  m ore rap id  than  th a t  between 
stannous ch lo ride  and  potass ium  chlorate.

A na lyses  o f acety lene and hydrogen  fo r traces o f phosph ine have been carried  out, us ing  reagents of 
strengths recom m ended b y  T ru og  and  M eyer w ith  ad d it io n  o f po tass ium  ch lora te. T h e  stannous ch lo ride  
reagent was fre sh ly  prepared  from  a  s to ck  soln. o f ten tim es the strength. T h e  phosph ine was absorbed 
in  sod ium  hypoch lo r ite  soln., the excess o f w h ich  was decom posed b y  b o ilin g  w ith  ac id; the  soln. a fte r 
neu tra lisa tion  was tested fo r phosphorus.

Com parison  o f the  co lou r p roduced  was m ade on  a H ilg e r  Spelcker pho toe lectr ic  absorptiom eter, using 
4-cm cells and  spectrum  red filte rs  N o . C08. B y  th is  means 0-000001 g o f phosphorus in  100 m l o f soln. 
was re ad ily  determ ined. F o r  concns. from  0-0000005 g to  O-OOOO06 g o f phosphorus in  50 m l, s tandard  
curves have been prepared bo th  w ith  and  w ith o u t the  ad d it io n  o f 1 m l o f 4%  potass ium  ch lo ra te  soln., 
w ith  an  in it ia l se tt ing  on  the  d rum  o f the  in strum en t o f 0-5 and  d is t ille d  w ater in  the  cells b o th  on the  
le ft  and  r ig h t o f the  lig h t source. In  presence o f po tass ium  ch lo ra te  th e  ca lib ra t io n  curve, on  ex tra 
po la tion , cuts  the  n il phosphorus ax is  a t  a p o in t  ap p rox im a te ly  correspond ing  to  the  w a te r/w a te r 
sett ing  o f the  in strum ent; in  absence o f po tass ium  ch lo ra te  the co lou r due to  a  g iven  am oun t o f added 
phosphorus, as m easured on  the absorp tiom eter, is  greater, s ince the  in strum en t records n o t o n ly  the  co lou r 
due to  phosphorus b u t a lso th a t  due to  the  b lank. T h is  is illu s tra ted  in  the  fo llo w ing  figures on  the ab 
sorp tiom eter fo r  tw o  s tandard  solns. o f phosphorus.

Comparison of readings with and without addition of potassium chlorate
Setting  w a te r/w a te r 0-5

r A *
w ith  K C 1 0 S w ith o u t K C 1 0 3 

D ru m  read ing  fo r 0-000005 g P /1 0 0  m l .. . .  0-34 0-31
D ru m  read ing  fo r  0-00001 g P /1 0 0  m l . . . . 0-205 0-16

F u rth e r, i t  has been show n th a t  in  presence o f po tass ium  ch lo ra te  the  am oun t o f stannous ch lo ride  
added between 0-15 m l and  0-5 m l does n o t  in fluence the co lou r produced, whereas in  absence o f potassium  
ch lo ra te  a m arked effect has been detected. T h e  co lou r o f the  b lan k  is dependent on  the to ta l am ount of 
stannous ch lo ride  added when ch lo ra te  is absent. T h is  e ffect o f stannous ch lo r id e  is  shown b y  the  fo llow in g  
readings on the  absorptiom eter fo r 0-000005 g o f P /1 0 0  m l.

Effect of stannous chloride with and without addition of potassium chlorate
Setting  w a te r/w a te r 0-5A __________

t ;

SnC l. added, m l ..  . .  0-1 0-15 0-2 0-3 0-4 0-5
D ru m  read ing  w ith  K C 1 0 3 .. —  0-34 —  0-335 —  0-34
D ru m  read ing w ith o u t K C 1 0 3 . . 0-33 —  0-30 0-28 0-245 0-225

T h e  co lou r reaches its  m ax. in te n s ity  in  ca. 2 m in. a fte r ad d it io n  o f the stannous ch lo ride  and  fad ing  
does n o t o ccu r fo r ca. 20 m in. w ith  a concn. o f phosphorus o f the  order o f 0-000005 g/100 m l. T h e  rate of 
fa d in g  o f th e  b lu e  co lou r is, however, som ewhat s low er i f  po tass ium  ch lo ra te  has n o t been used. The  
co lou r m ay  be regenerated b y  add ing  a  fu rth e r d rop  o f stannous ch lo ride  soln. W ith in  the lim its  o f ex
p e rim en ta l e rro r the o rig in a l in te n s ity  o f co lou r is recorded i f  the test has been carried  ou t in  presence of 
po tass ium  ch lo ra te; otherw ise the d rum  read ing  ind ica tes a h igher abso rp tion  as reflected b y  the  p roduction  
o f the  ye llow  co lour.

T h e  e lim in a tion  o f d is tu rb in g  co lours in  the  m o lybdenum  b lue m ethod fo r the  dete rm ina tion  of 
phosphorus m akes the v isua l com parison  o f test solns. and  standards m uch  easier. W h e n  w o rk in g  w ith  the  
absorp tiom eter the  a d d it io n  o f potass ium  ch lo ra te  does n o t increase the sen s it iv ity  o f the test, b u t the 
p ro d u ction  o f w a te r w h ite  b lanks  and  stab le  b lue  co lou rs represen tative  o f the  am oun t o f phosphorus 
present, irrespective  o f the  am ount o f stannous ch lo r id e  added w ith in  lim its, is  an  obv ious  advantage 
w ith  ve ry  sm a ll quan titie s  o f phosphorus.

W e  w ish  to  th an k  S ir  Jo h n  Fox , F .R .S ., the  G overnm ent Chem ist, fo r  perm ission to  pub lish  th is  note.
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S in c e  th e  p u b lic a t io n  o f m y  paper,1 w o rk  carried  o u t b y  K id so n  and  A skew 8 has show n th a t  under ce rta in  
cond itions low  resu lts m ay  be obta ined  w hen the  n itro so -R -sa lt reagent is added after, instead o f before, 
"n eu tra lisa t io n ”  in  the  process o f deve lopm ent o f the  cob a lt colour. F o r  th is  reason, and  because o f ap
p a ren t ly  con flic t in g  ev idence from  w o rk  a t the  tw o  N ew  Zea land  Labora to ries , I  m ade a ca re fu l rev is ion  
of the w ho le procedure w ith  the  assistance o f G . W . Pau l.

A s  a  resu lt o f ev idence subm itted  fo r in fo rm ation , and la te r pub lished  b y  M a rs ton  and Dew ey,8 p a rt ic u la r  
a tten tion  was p a id  to  the  effect o f the  reaction  o f th e  solns. on  the deve lopm ent o f the  cob a lt colour, and  i t  
was found  th a t w ith  sod ium  acetate bu ffe r fu l l deve lopm ent o f the  cob a lt co lou r was ob ta ined  over a p H  
range from  abou t 4 to  8. A s  com p le te ly  sa tis facto ry  resu lts can  be ob ta ined  on the  ac id  side o f n eu tra lity , 
the step in v o lv in g  "n eu tra lisa t io n ”  to  pheno lph tha le in  w ith  caustic  a lk a li has been e lim inated . Instead, 
the am ounts o f ac id  and  o f sod ium  acetate are regu lated  to  g ive solns. d ire c t ly  o f the  desired p H  (for con
venience o f m an ipu la t ion  5 to  6), the procedure be ing  as fo llows.

A fte r  separation  o f copper as su lph ide  (a qu icke r m ethod th an  d ith izone  extraction* and equa lly  
efficient) evaporate the  soln. to  dryness on  the  steam -bath, add  1 to  2 m l o f cone, n it r ic  acid, and  aga in  
evaporate to  dryness on  a  low -tem peratu re hot-p late. T a k e  up  the  residue w ith  10 m l o f w ater con ta in ing  
0-5 m l o f h yd ro ch lo r ic  ac id  o f constan t b.p. and  0-5 m l o f 10% n it r ic  ac id  (1 vo l. o f H N O a o f sp.gr. 1-42 w ith  
9 vols. o f water). B o il fo r a  few  m in. to  effect com plete so lu tion  and  evaporate in  the  reaction  vessel to  
ca. 7 m l. A d d  2 m l o f a  0-1% soln. o f n itro so -R -sa lt and  then  2 g (±0-1 g) o f h yd ra ted  sod ium  acetate 
crysta ls. T h e  p H  o f th e  soln. w il l  u su a lly  be close to  5-5 (greenish-blue o r b lue  to  b rom ocreso l green 
ind ica to r; i f  ye llow , the  soln. is too acid). B o il fo r 45 sec., add  2 m l o f conc. n it r ic  ac id  and  con tinue the 
bo ilin g  fo r  45 sec. Cool in  a d a rk  box  aw ay from  ligh t, and  m atch  the  co lou r as described in  the  o rig in a l 
paper. T o  exclude extraneous lig h t and assist m atch ing , p u t  rubbe r tu b in g  round  the leng th  o f the  
m atch ing  tubes. F o llo w  th is  id en tica l procedure fo r  s tandard  and  unknow n  sample.

N o t e s — (a) Section  (2) o f th e  o rig in a l p aper shou ld  now  be om itted, as neu tra lisa t ion  w ith  caustic  
a lk a li is e lim inated , and  the com m ents in  the  sentence im m ed ia te ly  fo llow ing  section (5) shou ld  be w ith 
drawn.

(b) M a rs ton  and  D ew ey3 recom m end the use o f sod ium  c itra te  as bu ffe r in  th e ir  m ethod, b u t th is  does 
not g ive sa tis facto ry  resu lts w ith  the  N e w  Zea land  m ethods.

(c) M a rs to n  and  D ew ey ’s c r it ic ism  (Id., p. 349) o f the use o f pheno lph tha le in  in te rn a l ind ica to r, based 
on the  fa c t th a t th is  g ives a s lig h t res idua l orange colour, im p lies  the  ind isc r im ina te  use o f va riab le  am ounts 
of the  ind ica to r. In  w o rk  carried  o u t w ith  the  N ew  Zea land m ethods e x a ctly  the  same am ount o f pheno l
ph tha le in  was o f course used in  bo th  unknow n  and standard. T h e  present m ethod, however, does n o t 
requ ire an  in te rn a l ind ica to r.

(d ) T h e  m odified  procedure described above can a lso be recom m ended fo r the  de te rm ina tion  o f cob a lt 
in  pastures, soils and  various m inerals. F o r  pastures, ash ing a fte r trea tm ent w ith  su lphu ric  acid,5 o r 
better s t i l l  n it r ic  ac id ,8 is p referab le to  w e t d igestion  to  destroy  organ ic  m atter, w h ile  ash ing w ith o u t 
p rev ious trea tm ent is  su itab le  fo r  soils and  m inerals. W ith  these the separation  o f copper is  u sua lly  u n 
necessary.

(e) I t  is in adv isab le  to  use m ore than  10 g o f d ried  liv e r  o r  pasture, o r th e  equ iva len t o f m ore than  
abou t 0-5 g o f so il o r m inera l in  any  determ ination . W ith  la rger am ounts fu ll deve lopm ent o f the  c o b a lt  
colours m ay no t a lw ays be obta ined.

(/) W ith  m ateria ls  o f re la t iv e ly  h igh  cob a lt con ten t a liq u o t p a rts  o f soln. shou ld  be taken  to  ensure th a t 
the abso lu te am ounts o f cob a lt estim ated do  n o t exceed abou t 0-02 mg.
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C h e m i s t r y  Se c t io n , D e p t , o f  A g r i c u l t u r e  K .  J .  M cN a u g h t

W e l l in g t o n ,  N .Z . j uly< 1944

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

The am oun t o f ace ty l m eth y l ca rb ino l in  c id e r depends on the  degree o f ace tifica tion  th a t  has taken  p lace. 
B o tt led  c iders con ta in  from  1 to  5 m g per 100 m l. P r ick e d  ciders, w ith  0-3 to  1-5% o f acetic  acid, con ta in
from  5 to  45 m g per 100 ml. F o r  the determ ination , 100 m l o f c ide r are d is t ille d  iv ith  1 g o f fe rric  chloride,
and the  d is t illa te  is m ade up  to  the  o r ig in a l volum e. D ia c e ty l can  now  be read ily  iden tif ied  as n icke l 
d im e thy l g lyox im e o r a liq u o t p a rts  m ay  be tested co lo r im e tr ica lly  w ith  a -naph tho l and  creatine  b y  the 
method o f Egg le ton , E lsd e n  and  Gough  (e/. Analyst, 1944, 69, 130).

W . G a y m e r  &  So n , L t d . D . W . St e u a r t

A t t le b o r o u g h  September, 1944

" E S S E N C E  O F  L E M O N ”

O n  M a y  23rd last, in  the  W ake fie ld  C ity  Court, proceedings were in s t itu te d  b y  the Corpora tion  under Secs. 3 
ahcV6 o f the  F o o d  and  D rugs  A c t,  1938, in  respect o f a p rod u ct so ld  as "Essence  o f Lem on .”  

ife V - 11 U nder Sec. 83 o f th e  A c t,  a L o n d o n  firm  o f m anufacturers was b rought in  as the  persons u lt im a te ly  
responsible fo r the  offences com m itted . T h e  defendants p leaded gu ilty , and  were d ischarged under the  
P roba tion  o f O ffenders A c t, 1907, on  paym en t o f ¿27 4s. costs.

1°  s taw a s , R
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T h e  p rod u ct consisted o f a  y e llow  so lu tion  con ta in ing  approx. 0% o f isop ropy l a lcoho l (IPA ) and  possess
in g  a fa in t  odou r o f o il o f lem on. N o  ac tua l o il o f lem on was present. T h e  absence o f o il o f lem on was' 
proved  (a) b y  none separating  on trea tm ent w ith  w ater o r brine, (b) b y  a negative reaction  w ith  S ch iff’s 
reagent (using contro ls), w h ich  in c id e n ta lly  p roved  a lso the absence o f c itra l. A s  regards the  c itra l, expt. 
showed th a t i t  was im possib le  to  prepare even a 0-1% soln. in  9%  sp ir it, and th a t a t least a 50% s p ir it  was
necessary to  m ake a 0-5% soln. equ iva len t to  a 1% soln. o f terpeneless o il o f lemon.

I t  subsequently  appeared th a t the  m anufacturers h ad  been m ix in g  8 fl.oz. o f c it ra l and  XOfl.oz. of 
o il o f lem on w ith  1 ga llon  o f I P A ,  add ing  w ater and  a y e llow  dye, m ak ing  up  to  10 gallons, and  filte ring  
the low er laye r w h ich  separated on  stand ing. T h e  quan titie s  used corresponded to  0-5% o f c itra l, 1-0% of 
o il o f lem on and 10% o f I P A  in  the  un filte red  m ixtu re .

C i t y  A n a l y s t ’s L a b o r a t o r y  C. H . M a n l e y
1, Sw i n e g a t e , L e e d s , 1 K .  L .  N ic h o l s o n

July, 1944

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

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

1944— N o . 865. T h e  P ic k le s  a n d  S a u c e s  O r d e r .  D a te d  J u l y  20, 1944.* P r ic e  3d.
T h is  is  a conso lida ting  Order, rep lac ing  and  in  substance repeating  the  p rov is ions o f th e  P ick les  

and  Sauces (Contro l and  M ax im um  Prices) O rder, 1942, and  its  am endm ents. A  p rov is ion  
requ ir ing  the keep ing o f records has been added (A rt. 9).

Art. 7 requires "Tomato Ketchup”  and "Tomato Catsup" to contain no fruit other than tomatoes 
(iexcepting only onions, garlic or spices added for flavouring purposes).

To conform with the Labelling of Food Order, 1944, a statement of the m i n i m u m  contents of containers 
instead of a declaration of the size or capacity of containers is required. The old and n e w  forms 
of label will be legal until Jan. 1, 1945. B y  Art. 12 in the event of proceedings for infringement 
of this Order the certificate of the Government Chemist or of a Public Analyst shall be sufficient 
evidence of the facts stated therein, unless the other party requires the attendance as a witness of 
the person making the analysis.

P r o p o s e d  S t a n d a r d  f o r  C o f f e e  E s s e n c e s !

T h e  M in is t ry  o f F o od  has under consideration  the issue o f an  O rde r under R e g u la tio n  2 o f th e  Defence 
(Sale o f Food) Regu la tions, 1943, p rescrib ing  standards fo r  cofiee essences and  coffee and  ch ico ry  essences.

T h e  In te r-departm enta l Com m ittee  on Fo o d  S tandards has m ade the fo llow ing  recom m endations as 
to  the  s t a n d a r d -(1) L iq u id  coffee essences shou ld  be requ ired  to  con ta in  n o t less th an  0-5% w e igh t in  
vo lum e o f caffe ine derived  from  coffee. (2) L iq u id  coffee essences shou ld  n o t be perm itted  to  conta in  
vegetab le ex tractives  o the r than  ex tractives  derived  from  coffee. (3) L iq u id  coffee and  ch ico ry  essences 
shou ld  be requ ired to  con ta in  no t less th an  0-25% w / v  o f caffe ine derived  from  coffee. (4) L iq u id  coffee and 
ch ico ry  essences shou ld  no t be pe rm itted  to  con ta in  vegetab le ex tractives  o the r th an  ex trac tives  derived 
from  coffee o r ch icory. (5) In  an y  proceed ings in  respect o f an  alleged in fr ingem en t o f the  standard  for 
coffee essences o r fo r coffee and  ch ico ry  essences, i t  shou ld  be a defence fo r the defendant to  p rove th a t the 
essence was prepared  w ith  n o t less than  4 lb. o f roasted coffee per gall, in  the  case o f coffee essences o r 2 lb. 
p e r gall, in  the  case o f coffee and  ch ico ry  essences. (6) I t  shou ld  be m ade a  cond it io n  o f the  g ran t o f a 
licence under th e  Coffee Essence (Control) O rder, 1942, fo r  th e  m anu factu re  o f a coffee and  ch ic o ry  essence, 
th a t the  p roduct shou ld  be prepared w ith  n o t less th an  4 lb. o f roasted coffee and ch ico ry  per gall.

In  a precis o f th e  C om m ittee ’s repo rt w h ich  has been issued b y  the M in is try , i t  is  stated  th a t in  certa in  
D om in ion s  coffee essences are requ ired to  con ta in  no t less th an  0-5% w /w  o f caffeine, and  coffee and ch ico ry  
essences no t less than  0-25% w /w . In  th is  c oun try  a m in im um  standard  o f 4%  w /w  o f d ry  coffee extractives 
has been proposed fo r coffee and  ch ico ry  essences. A ssum ing  th a t  coffee con ta in s  1-25% o f caffeine, tha t 
i t  y ie ld s  25% o f d ry  extractives, and  th a t these standards re la te  to  essences th a t have a sp.gr. o f 1-2, 0-5% 
o f caffeine corresponds to  ab ou t 4 J lb. o f coffee p e r gall, and  4% o f ex tractives  corresponds to  s lig h t ly  under 
2 lb. per gall.

I f  the  standards are expressed as a percentage w e igh t in  weight, m anu factu rers  o f p roducts  hav ing  a 
low er g ra v ity  w ou ld  be able to  use less coffee per u n it  vo lum e o f p ro d u c t than  m anu factu rers  o f p roducts  of 
h igher g rav ity . F o r  th is  and  other reasons the Com m ittee  consider i t  preferab le to express the  standard 
as a percentage w e igh t in  volum e.

In  v iew  o f the  above standards and  the  p roportion s  o f coffee used bo th  pre-w ar and  a t p resent in  most 
o f th e  coffee and  coffee and  ch ico ry  essences on  the m arket, the  Com m ittee  consider th a t  a p ro d u c t should 
n o t be sold as coffee essence unless prepared w ith  a t  least 4 lb. o f roasted coffee per gall., and  th a t no 
com pounded coffee p ro d u c t fo r  p roduc ing  a beverage shou ld  be so ld  as derived  from  coffee, unless i t  conta ins 
a t  least 2 lb. o f roasted coffee per gall. In  absence o f a  d ire c t m ethod  o f de te rm in ing  the  p roportion  of 
coffee used, and  since p a rt  o f th e  va lue  o f th e  essences m ust be ascribed to  the  s tim u la t in g  effect o f the 
caffe ine content, th e  C om m ittee  recom m end th a t  the  standard  be expressed as a  m in im um  percentage of 
caffeine. A  coffee essence prepared  w ith  4 lb. o f coffee per gall, w ou ld , i f  the coffee con ta ined  1-25%, w h ich  
is  regarded as a fa ir  average, con ta in  0-5% w / v  o f caffeine, and coffee and  ch ico ry  essences n o t less than 
0-25% w / v  o f caffeine.

T h e  defence suggested in  recom m endation  5 above is  to  p rov id e  fo r  th e  p o ss ib ility  th a t the  caffeine 
con ten t o f the  coffee used m ay  be be low  the  average.

* O b ta inab le  from  H .M . S ta tione ry  Office. Ita lic s  in d ica te  changed w ord ing , 
t  Press N o tice . P N .  3321a, Aug. 16, 1944.
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Reference is  m ade in  the  recom m endations to  p reparations con ta in ing  a lte rna tives  to  ch icory , w h ich  
m ay  be regarded as fa llin g  w ith in  the  broad  de fin it ion  o f "Coffee Essence," adopted fo r  the  p a rt ic u la r  
purposes o f the  Coffee Essence (Control) Order, 1942. T h e  Com m ittee  consider th a t the  sale o f these 
p repara tions  under the  descr ip tion  "coffee essence”  o r "co ffee  and  ch ico ry  essence”  w ith o u t qua lif ica t ion  
would , in  general, be m isleading. In  add ition , a requ irem bnt th a t  they  shou ld  con ta in  no t less th an  2 lb. 
o f coffee per gall, m igh t p rove em barrassing to  the  m anufacturers. I t  is  therefore suggested th a t p roducts  
so ld  under these descr ip tions shou ld  n o t be pe rm itted  to  con ta in  vegetab le extractives, o ther th an  ex
tra ctives  o f coffee or coffee and  ch ico ry  respective ly. U n d e r the F o o d  S tandards Order, 1944, i t  w ill then  
be ob lig a to ry  to  describe p roducts  con ta in ing  a lte rnatives to  ch ico ry  in  such a w ay  as n o t to  lead an  in 
tend ing  purchaser to  believe th a t he is pu rchas ing  e ither coffee essence o r coffee and  ch ico ry  essence. T raders  
and  the  p u b lic  w i l l  thus  be ab le c le a r ly  to  d is t ingu ish  p roducts  con ta in in g  o n ly  coffee and  ch ico ry  from  those 
w h ich  con ta in  a lte rna tives e ither in  a d d it io n  to, o r in  p lace  of, ch icory.

T h e  Com m ittee suggest th a t i t  is unncecessary to  fe tte r the  d iscre tion  of m anufacturers to  the  ex ten t 
•of f ix in g  the  re la tive  p roportion s  o f coffee and ch icory, p rov ided  th a t the  com bined  weights o f coffee and 
•chicory are sa tis facto ry  as suggested in  recom m endation  0.

F r u i t  a n d  V e g e t a b l e  P r e s e r v a t i o n  R e s e a r c h  S t a t i o n ,  C a m p d e n

A N N U A L  R E P O R T  F O R  1943 

A s  in  th e  p rev ious year, m uch  o f the  sc ien tific  w o rk  o f the  S ta t ion  ou tlin ed  b y  the  D irec to r, M r. F .  H irs t, 
has consisted in  investiga tions o f prob lem s subm itted  b y  m em bers of th e  Associa tion , and in  rou tin e  w o rk  
fo r  the  M in is t ry  o f Food . Research  w o rk  has therefore been restricted . T h e  prob lem s stud ied  in c luded  
th e  fo llow ing .

C a n s  w i t h  B la c k p la t e  E n d s — T o  ob ta in  an  in d ica t io n  o f th e  risks run  in  sub s titu ting  b la ckp la te  
fo r t in p la te  in  the  ends o f cans, a series o f tests was m ade to  ascerta in  the  effects o f various factors. The  
tests on vegetables ind ica ted  th a t co ld-ro lled  p la te  gave better resu lts th an  hot-ro lled  p la te  unless the 
lacquering  was ex cep tiona lly  efficient. T h e  na tu ra l corrosive properties  o f some vegetables showed great 
varia tions. T h u s  w ith  beetroot stored a t 95° F .  the  ra te  o f th e  loss o f vacuum  m ay range from  0-2 to  15 
•or 20 in. per m onth. T h e  ra te o f corrosion w ith  stringless beans was ra ther high, whereas potatoes were 
gene ra lly  sa tisfactory . Carrots, processed peas and  fresh peas p roved  thé least corrosive o f a n y  vegetables 
tested. T h e  flavou r was good unless ve ry  severe corrosion had  gone on fo r  a  long  tim e, e.g., in  canned 
beetroot. So lu tion  o f iro n  from  the ends was n o t serious except in  canned beetroot, in  w h ich  i t  caused p ro 
nounced d isco loration . T h e  h ighest concns. (p.p.m.) found  in  o the r packs a fte r 1 yea r’s storage a t  90° F .  
were: processed peas 32, carro ts  21, parn ips I I  and  beans in  tom ato  sauce 21. These quan titie s  d id  no t 
p roduce a m eta llic  fla vou r b u t p rov id e  an in d ica t io n  o f the  types o f e lectrochem ica l reactions invo lved . 
T h e  colour, except w ith  beetroots and poss ib ly  green peas in  cans w ith  sing le lacquered ends, was no t 
affected. Sm a ll b lack  specks o f iron  su lph ide  were som etim es present in  cans o f peas, swedes and carrots 
w ith  sing le lacquered b la ckp la te  ends.

Fruits— Cans w ith  a  doub le ro lle r la cque r on  b la ckp la te  ends were m ost unsu itab le  fo r  fru its  requ ir ing  
lacquered bodies (e.g., a ll red and  pu rp le  fru its), and  canno t be recom m ended even fo r fru its  packed in  cans 
w ith  p la in  bodies. Fo rm a tio n  o f hydrogen  was reduced to  ap p rox im a te ly  the  same as in  t in p la te  cans by  
p ro te cting  the  b lacked  p la te  ends w ith  a d ipped  coa ting  o f lacquer, b u t a  serious rise in  the  rate o f corrosion 
was caused b y  im perfections in  the  d ipped  coating. T h e  iron  con ten t in  cans w ith  ro ller-coated  b la ckp la te  
ends tended to  rise ve ry  ra p id ly  and  to  cause m arked d isco lo ra tion . In  cans o f loganberries and  dam sons 
stored fo r 3 to  6 m onths a t 95° F .  the  iron  con ten t reached 200-400 p.p.m.

U s e  o f  t h e  S p h e r o m e t e r  in  T e s t s  o n  H y d r o g e n  Sw e l l s — T he m ethod depends on the m easurem ent 
o f  the average ra te  o f loss o f vacuum  in  cans b y  de te rm in ing  the a lte ra tion  in  the degree o f depression a t the 
ends, b y  m eans o f a spec ia lly  designed spherometer. A  representative sam ple (say, 8 to  12 cans) selected a t 
random , is used th roughou t as a  s ing le  un it, and  the average ra te  o f change o f depression is  determ ined.

T h e  instrum ent, designed b y  A d a m  and S tanw orth , has 3 legs ad justab le  so as to  tra ve l a ccu ra te ly  round 
the counters ink  o f any  o f the  com m on sizes o f cans. T h e  scale on the  head o f th e  spherom eter is graduated 
in  thousandths o f an  inch; on  a  glass surface the in strum en t w i l l  g ive a read ing  accurate to  0-0002 in. T h e  
readings on  the  cans g ive the  depression o f the centre o f the  end be low  the  leve l o f the  ho rizon ta l channel 
o f the counters ink. F o r  com para tive  tests the  average change in  depression o f the ends is sufficient, b u t  i t  
m ay re ad ily  be converted  in to  the  average loss o f vacuum . F o r  the  purpose o f m ost ca lcu la tions  i t  is 
safe to  assume th a t  each 0-001 in ch  change in  depression corresponds to  a  change o f 0-8 in. vacuum . A  
correction  o f 0-00005 in. depression fo r  each m m  difference from  the no rm a l barom etr ic  pressure is m ade—  
added fo r pressures be low  and  sub tracted  fo r pressures above 760 mm.

T h e  fa c t th a t in  m ost canned vegetables the  rate o f change is constan t suggests th a t the  rate o f fo rm a
t io n  o f hydrogen  is  a lso v ir tu a lly  constant.

I n t e r n a l  C o r r o s io n  o f  C a n s — T he lab o ra to ry  m ethods used in  the tests (by D . D ick inson) are 
described. I t  was found  th a t the  use o f hot-ro lled  and  co ld -ro lled  p lates fo r  d iffe ren t parts  o f a can does not 
lead to  increased p rodu ction  o f hydrogen swells; a lso th a t cans w ith  co ld -ro lled  steel ends and hot-ro lled  
steel bodies gave m uch  bette r resu lts than  cans en t ire ly  o f ho t-ro lled  steel w hen filled  w ith  loganberries 
and  V ic to r ia  p lum s. T h e  ju ice  from  V ic to r ia  p lum s in  lacquered cans becam e m ore corrosive on storage a t 
95° F .  w hen the fru it  had  been packed  in  syrup  b u t n o t w hen packed  in  water.

T r e a t m e n t  o f  P o t a t o e s  f o r  C a n n in g — Soak ing  fo r  1 hr. in  2-6% hyd ra ted  ca lc ium  ch lo ride  soln. 
grea tly  im proved  the  tex tu re  o f potatoes from  silt, s k ir t  and  fen  soils; the  tex tu re  o f potatoes from  the 
h igh land  so ils  o f H u n tin g d o n sh ire  was poor, even a fte r the treatm ent. T h e  co lou r o f the  treated  samples 
was s lig h tly  in fe r io r to  th a t o f un treated  samples, b u t there was no detectab le dete rio ra tion  in  na tu ra l 
flavour and  no  apprec iab le  fo re ign  flavou r as a  resu lt o f the  treatm ent.

F r u i t  G u m m in g  o f  P l u m s — P os it iv e  ev idence has been ob ta ined  th a t gum m ing  is associated w ith  
ra in fa ll in  the  la te r m onths o f grow th . B o ro n  a lso has some effect i f  taken  up  b y  the trees. These tw o  
factors m ay  be in terconnected , and  tests on these lines are in  progress.
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B r i t i s h  S t a n d a r d s  I n s t i t u t i o n

T h e  f irs t rev is ion  o f the  fo llow in g  s tandard  has been issued.

N o . 757— 1944. B r it is h  St a n d a r d  M e t h o d s  f o r  Sa m p l in g  a n d  T e s t in g  G e l a t i n s .*

Ru les, agreed b y  representatives o f the  m anu factu ring  and  consum ing  trade, fo r gu idance in  b u lk  sam p
lin g  are given, and the p repara tion  o f the  lab o ra to ry  sam ple is described.

T h e  tests com prise: (A) D e te rm ina tion  o f M o istu re . (B) D e te rm ina tion  o f Je l ly  S trength  b y  reference 
to  an agreed standard. (C) D e te rm ina tion  o f J e l ly  S trength  w ith  the  B loom  Ge lom eter (Ind. Eng. Chein., 
Anal. Ed., 1930, 2, 348). (D) V iscos ity , fo r w h ich  the B.S. U -tube v iscom eter (B.S., 188-— 1940) is recom 
m ended. (E) M e ltin g -po in t, b y  C am bon ’s m ethod  (Fabrication des Colles Animates, 1907, 59). (F) Foam . 
(G) W a te r  absorp tion . (H) S o lu b ility  o f p a r t ia lly  sw ollen  Sheet. (J) K eep in g  Q u a lity . (K) p H  Va lue. 
(L j Grease. (M) A sh . (N) Su lphu r d iox id e  (M on ie r-W illiam s's  m ethod is recom m ended). (O) Chlorides. 
(P j C o lou r o f J e l ly  and  its  S o lu tion  (by means o f the L o v ib o n d  T in tom eter). (Q) C la r ity  (by pho toe lectr ic  
m easurem ent o f lig h t transm itted  th rough  a 6-66% w /w  soln. in  a 2-in. glass trough, as com pared w ith  
th a t tra n sm itted  b y  water). (R) A rsen ic—-the S .P .A . G u tze it  procedure is recom m ended. (S) H e a vy  
M e ta ls— a m ethod based on th a t o f H am ence  ( A n a ly s t ,  1937, 62, 18) is recom mended.

T h e  A p p e n d ix  con ta ins notes on the apparatus referred to  in  the  text.

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS

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

D e te c t io n  o f  G la c ia l  A c e t ic  A c id  in  V in e g a r .  
R .  E .  O ’N e i l l  a n d  A .  M .  H e n r y  (/. Assoc. Off. 
Agr. Chent., 1944, 27, 263-271)— T h e  m ethod of 
E d w a rd s  and  N a n j i ( A n a ly s t ,  1938, 63, 410) fo r 
d is t ingu ish ing  a rt if ic ia l from  brewed v inegar has 
the d isadvantage th a t  the  reaction  proceeds a t a 
d im in ish in g  rate g rea tly  in fluenced  b y  temp., tim e 
and chang ing  concn. T h e  reaction  was stud ied 
c lose ly  to  d iscover the. op tim um  cond ition s  fo r  the 
m ethod. Tem p, flu c tua tions  cause re la tiv e ly  large 
changes in  titre , and room  temp, was found  to  be 
som ewhat less c r it ic a l th an  h igher ones, w h ich  are 
how ever d iff ic u lt  to  m a in ta in . There fo re  25° C. 
was selected as the tem p, a t w h ich  the reaction 
shou ld  be carried  out. T h e  t im e  fa c to r and  the 
concn. are in terdependent, and  the  h ighest p ra c t ic 
ab le concn. o f potassium  perm anganate a c tin g  fo r 
1 hr. gave the  best results. Presence o f ac id  is 
necessary fo r the ox ida tion , b u t a concn. o f 3 N  
su lphu ric  ac id  causes reaction  between the per
m anganate and the acetic  acid, and  N  concn. was 
f in a lly  selected. T o  m a in ta in  a un ifo rm  ra te o f 
reaction  the concn. o f po tass ium  perm anganate 
m ust n o t fa ll be low  0-15 N  a t the  end o f th e  t it ra 
tion . T he  cond ition s  f in a lly  decided  upon  were ad- 
j ustm ent o f the  v inegar to  4%  acetic  ac id  b y  d ilu t io n  
w ith  water, use o f 50 m l o f the ad justed  vinegar, 
ad d it io n  o f 25 m l o f N  po tass ium  perm anganate 
and ad d it io n  o f 10 m l o f d il. su lphu ric  ac id  (1 +  1). 
T h e  in it ia l concn. o f po tass ium  perm anganate in  
the  reaction  m ix tu re  is 0-29 N,  and, i f  h a lf the  per
m anganate is used up  in  the ox ida tion , the  concn. 
a t th e  end is 0-15 N.  V inegars  ta k in g  m ore than  
12-5 m l o f N  po tass ium  perm anganate m ust be 
d ilu ted  so th a t the t it re  is less than  12-5 m l. A n y  
m ethod o f d is t illa t io n  m ay  be used, b u t steam  d is
t il la t io n  g ives the best results. Corks and  rubber 
stoppers shou ld  be w rapped  in  a lum in ium  o r t in  fo il. 
Method— A d ju s t the  v inegar to  4%  o f acetic  ac id  
b y  d ilu t io n  w ith  w ater, steam  d is t il 50 m l and 
m a in ta in  the  vol. so as to  have a  residue o f 45 m l 
w ith  50 m l o f d is t illa te . T re a t the d is t illa te  in  a 
glass-stoppered vessel w ith  10 m l o f d il. su lphu ric  
ac id  (1 +  1) and  25 m l o f N  potass ium  perm anganate 
and  keep the m ix tu re  a t  25° C. fo r 1 hr., p re fe rab ly  
in  a water-bath . Im m ed ia te ly  add  20 m l o f 30% 
potass ium  iod ide  soln., m ix  and  t it ra te  the  libera ted

iod ine  w ith  0-5 N  sod ium  th iosu lphate . Correct 
the  resu lt b y  means o f a b la n k  de te rm ina tion  m ade 
w ith  50 m l o f 4% acetic  ac id  in  p lace o f the vinegar. 
T o  ob ta in  the ox id a tion  num ber, d iv id e  the num ber 
o f m l o f 0-5 N  sod ium  th io su lpha te  b y  2 and  sub
tra c t the  resu lt from  25 m l m inus the b la n k  figure. 
I f  the  ox id a tion  num ber exceeds 15, repeat the 
de te rm ina tion  w ith  h a lf the  o r ig in a l am ount o f 
v inegar, h a lv in g  the  concn. again  i f  necessary u n t il 
the am ount o f N  perm anganate used is less than  
15 m l and  f in a lly  m u lt ip ly in g  b y  the  app ropria te  
fa c to r to  ob ta in  the  o x id a tio n  num ber fo r 50 m l of 
th e  sample. A d d it io n a l in fo rm a tion  is ob ta ined  by  
de te rm in ing  the o x id a tio n  num ber o f 50 m l o f the 
ad justed  v in ega r w ith o u t d is t illa t io n  and a lso o f the  
residue from  the  d is t illa t io n  m ade up  to  50 m l w ith  
4%  ace tic  ac id . V inegars  m ade b y  d ilu t in g  acetic  
acid, co lou red  o r unco loured, gave o x id a t io n  num bers 
o f the  d is t illa te  o f less than  0-5; d is t ille d  vinegars, 
molasses v in ega r and  c id e r v inegar gave ox id a tion  
num bers o f m ore th an  3-0. A . O. J.

D e te rm in a t io n  o f  [B u t te r ]  F a t  in  C r e a m  a n d  
I c e  C r e a m  b y  D r y  E x t r a c t io n  w i t h  C h lo r o fo rm .
G . R .  K in s le y  (J. Assot. Off. Agr. Chent., 1944, 27, 
337-338)— D e te rm in a tion  o f b u tte r fa t  in  ice  cream  
is  m ade m ore d if f ic u lt  b y  the presence o f cocoa 
p roducts, dextrose, agar, gelatin , egg powder, etc., 
w h ich  increase the  tendency  to  cha r in  the  Babcock  
m ethod and cause em uls ions in  the  R o se -G o tt lie b  
m ethod. T h e  fo llow ing  procedure rem oves m ost 
o f the  d ifficu lties . W a rm  the sam ple o f cream  o r 
ice cream  to  room  tem p, and  m ix  thorough ly . 
Shake 4 g  v ig o rou s ly  fo r  2 m in. in  a 50-ml glass- 
stoppered  flask w ith  40 m l o f ch lo ro fo rm , add  10 g 
o f anhyd rous  sod ium  carbonate  and  shake im m e
d ia te ly  and  v ig o rou s ly  fo r  2 m in. o r u n t il the sides 
o f th e  flask are free from  adhering  cream . F i lte r  
the  ch lo ro fo rm  ex tra c t th rough  a m ed ium  retentive
9-cm filte r  p aper in to  a ta red  120-ml th in  Py rex  
evapora ting  d ish. A g a in  e x tra c t th e  residue in  the 
flask w ith  20 m l o f ch lo ro fo rm  and  repeat the  ex
tra c t io n  three m ore tim es and  w ash dow n  the sides 
o f th e  filte r. R em ove the ch lo ro fo rm  b y  gentle 
hea t and d ry  the  fa t  to  constan t w t. M ake  a b lank  
expt. w ith  the reagents. R esu lts  are in  sa tis facto ry  
agreem ent w ith  those obtained, b y  the  R o se - 
G o tt lie b  m ethod. A . O . J .

* P p . 36. O b ta inab le  from  B r it is h  S tandards In s titu t ion , P u b lica t io n s  Dept., 28, V ic to r ia  Street, 
London , S .W . l.  P r ice  3s. 6d. net.



FOOD AND DRUGS 311

O i ls  o f  th e  S eed s  o f O c i m u m  kilimandschari- 
c u m ,  E u p h o r b i a  calycina, E. erythraeae, 
Sterculia tomentosa,  a n d  Trichilia emetica.
A . J .  H e n r y  a n d  D . N . G r in d le y  (/. Soc. Chem. 
Ind., 1944, 63, 188-190)— T h e  p r in c ip a l constants 
of the  o ils  are show n in  the  tab le  below. T h e  o ils 
in  the  seeds o f the  firs t three p lan ts  have strong 
d ry ing  properties  and  are sa tis fa cto ry  substitu tes 
for linseed o il in  pa ints. T h e  kerne l and  husk  o f 
the seeds o f T. emetica con ta in  an o il w h ich  has a h igh  
p roportion  o f sat. fa t ty  acids and  is exce llen t fo r 
soap-making. T h e  o il from  T. emetica con ta ins a 
b itte r p r in c ip le  w h ich  is rem oved b y  caustic  soda 
refin ing, leav ing  an o il free from  ob jectionab le  taste. 
The o ils  in  the  seeds o f S. tomentosa c lose ly  resemble 
tha t o f S. foetida o f the  E a s t  Indies.

Weight o f 100 seeds, g 
Oil content, %
Colour o f o il

Constants o f o ils 
Sap. val.
Iodine val. 
Thiocyanogen val.
< ..........................
Insol. brom ides, % 
Sat. fa t ty  acids, %

m.p. o f oil, °C.
Titre, °C.
Unsap. m atter, % 

Composition o f fa t ty  
acids, %

Linolen ic
L ino lic
Oleic
Saturated . .

I d e n t i f ic a t io n  
P r o d u c t s .  R . E .  D u g g a n  (/. Assoc. Off. Agr. 
Chem., 1944, 27, 331-336)— U n d e r the  m icroscope 
manure pa rtic les  o f p la n t o r ig in  are n o t easily  
d istingu ished  from  fragm ents o f feed ing  stuffs, and 
a positive  m ethod o f separating  d igested from  un
digested fragm ents is requ ired. T w o  sam ples o f 
cow  m anure were firs t stud ied, one a ir-dried  and 
the o the r in  its  o rig in a l m o is t cond ition . T h ey  
consisted o f p la n t pa rtic le s  w h ich  had  surv ived  
digestion bound  together w ith  a  d a rk  b row n  gum m y 
mass. B y  m ix ing  these sam ples w ith  m ilk  i t  was 
found th a t the  v is ib le  f i lth  co llected  on  sedim ent 
pads o r filte r  c lo th s represented ca. 12% o f the  
orig ina l w e t m anure. A fte r  a num ber o f sta ins 
had been tested F a s t  G reen F C F  (F D  &  C  Green 
No. 3) was selected. P la n t  m a te ria l from  w h ich  
the ce ll n u tr ien ts  had  n o t been rem oved b y  d igestion 
took the  s ta in  well, b u t m anure partic les  re ta ined 
the ir o r ig in a l b row n  colour. F i l t e r  500 m l o f m ilk  
through a sed im ent pad. T ran s fe r w ith  tweezers 
ca. 100 vegetab le fragm ents (max. leng th  2 mm) to  a 
casserole con ta in in g  3-4  m l o f water, avo id ing  
inclus ion  o f ha ir, in sect parts  and  structureless 
matter. W ith  the  a id  o f a  stream  o f h o t w ater 
(90° C.), transfe r the  pa rtic les  in to  a  G ooch  cruc ib le  
fitted w ith  a c irc le  o f ha rd  filte r-pape r (Sharkskin), 
and wash th o roug h ly  w ith  h o t water, then  w ith  ho t 
95% a lcoho l and  aga in  w ith  ho t water. W ith  
tweezers rep lace the fragm ents in  the  casserole con 

ta in in g  a d rop  o f water. A dd , d rop  b y  drop, 10 drops 
o f 1% aq. F a s t  G reen F C F  soln., im m erse floa ting  
fragm ents, s ta in  fo r 16 m in. and  p ro m p t ly  w ash the 
pa rtic le s  free from  excess o f s ta in  b y  filte r in g  th rough  
a G ooch  crucib le , using  a  fine stream  o f co ld  water. 
R ep la ce  the  fragm ents in  the  casserole w ith  the  a id  
o f a  ve ry  fine stream  o f w ater, re s tr ic t in g  the vol. 
o f w ater to  3-5 m l and  b o il fo r  15 sec., keep ing  the 
pa rtic les  aw ay  from  the  sides o f the  vessel. F i lte r  
im m ed ia te ly  th rough  a  G ooch  crucib le , rep lace the 
pa rtic les  in  the  casserole and  repeat the  s ta in ing  and  
b o ilin g  procedure. F in a l ly  co lle ct the fragm ents in  
a B u chne r fu nne l on  a 7-cm filte r  paper cross
sectioned in  6-mm. squares. P la ce  the a ir-dried  
paper in  a P e t r i d ish  w ith  a  few  m l o f m inera l o il 
and separate the  m anure pa rtic le s  from  a ll others.

Sterculia tomentosa Trichilia emetica
O c i m u m
kilimand-

E u 
phorbia

E u 
phorbia W hole

A 1
W ho le

A
'

scharicum calycina erythraeae seed K e rne l H u s k seed K e rne l H u s k
0-049 0-74 1-22 26-8 — — 62-0 — —

16-2 20-8 33-0 33-0 43-3 21-7 59-5 61-8 53-5
pa le

ye llow
golden golden brow n pale

yellow-
da rk

brow n
brow n pale

yellow-
b row n

193 189 190 193 193 200 199 198 199
195-6 192-3 179-2 84-8 94-7 63-1 49-2 42-1 71-8
122-5 121-0 105-7 66-3 69-1 59-0 42-1 39-9 49-8

1-4767 1-4759 1-4735 1-4637 1-4659 1-4612 1-4599 1-4592 1-4622
54-0 50-3 35-7 — — — — — —
8-1 8-9 12-8 — — — — —

below— — — — — — 30° 32° 12°— — — — — — 50° 52° 47°
— — — — — — 1-23 1-39 0-83

61 60 41 _

14 12 39 23 32 5 9 3 27
17 19 7 53 46 63 39 43 29
8 9 13 24 22 32 52 54 44 

E .  M . P .

o f C o w M a n u r e in  D a ir y  using a low pow er m icroscope (10 x ) .  M anu re
fragm ents o f p la n t o r ig in  a fte r s ta in ing  have a 
cha racte ris tic  d ir ty , “ w o rn "  appearance and  a 
b row n ish  tran s lu cen t co lour. T h e y  m ay o r m ay 
n o t be s lig h t ly  tinged  w ith  green. T h e  presence of 
irregu la r, am orphous specks on  the surface o f the 
fragm ents is a d d it io n a l ev idence o f m anure orig in . 
U nd igested  p la n t fragm ents have a  ty p ic a l v iv id  
green colour, the  surfaces are re la t iv e ly  sm ooth 
and clean, and  the edges are u sua lly  sharp  and  n o t 
frayed  o r worn . T h e  effect o f en zym atic  and 
bacte ria l actions in vo lved  in  the  m anu factu re  o f 
cheese was determ ined  b y  ad d it io n  o f a lfa lfa  h ay  
to  m ilk  w h ich  was then  m ade in to  cheese b y  the  
usua l Cheddar process and  aged fo r 10 weeks. Th ree  
com m on m ethods, us ing  chem ica l agents (sodium  
citrate , sod ium  oxa la te  and phosphoric  acid), were 
used to  s io late the h ay  from  the cheese. E vapo ra ted  
and condensed m ilk  were prepared  from  m ilk  con
tam ina ted  w ith  m anure. T h e  above-m entioned 
treatm ents had  no  effect upon  the d iffe ren tia l 
s ta in ing  o f feeds and  m anures. A lth o u g h  i t  is  
possib le to  use s ta in ing  as the  sole criterion , fo r  the  
best resu lts i t  is  necessary to  a cqu ire  a thorough 
know ledge o f th e  appearance o f various au then tic  
feed ing  stu ffs and  m anures a fte r  be ing  subjected 
to  the  s ta in ing  procedure, and  to  a p p ly  th is  know 
ledge in  segregating the  m anure partic les  from  un
digested p la n t m ateria l. A . O. J .
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O i l  f r o m  th e  S eed s  o f B o m b a x  M a l a b a r i c u m .
C . V . R a o ,  M .  N . R a o  a n d  A .  V e n k a te s w a r lu  
(J. Indian Chem. Soc., 1943, 20, 405-400)— K a p o k  
o il is derived  from  d is t in c t  genera o f p lants, Erioden- 
dron anfractuosum and B o m b a x  malabaricum. 
Som e earlier w o rk  gives constan ts  o f the o il w ith o u t 
reference to  the species (cf. Bull. Imp. Inst., 1920, 
24, 18; A n a ly s t ,  1926, 51, 465). Characteristics  
fo r  B o m b a x  malabaricum  o il were: m.p. 34° C., 
so lid if. p. 30° C „  sp.gr. 0-9362 a t 35° C „  1-4611, 
sap. val. 196-3, iod ine  va l. 68-11, a c id ity  (as o le ic 
acid) 32-58%, unsap. m atte r 1-761%, H ehne r val. 
94-8%. M ix e d  fa t ty  ac id  from  the o il had  sap. val. 
274-5 and iod ine  va l. 71-78. T h is  o il conta ined  
94-8% o f insol. m ixed  fa t ty  acids com posed o f 57% 
o f so lid  and  43%  o f l iq u id  acids. T h e ir  percentage 
com position , b y  w t. was: m y r is t ic  1-2, p a lm it ic
23-6, a ra ch id ic  2-8, o le ic  64-9, lin o lic  7-5, stearic 
ac id  no  trace. N o  insol. b rom ide was ob ta ined  on 
b ro in in a t io n  o f the fa t ty  acids. A fte r  ex trac tion  
o f  o il, the  seed cake con ta ined  34-4% o f crude 
prote in , b u t was considered un sa tis fa c to ry  as ca tt le  
food. Resu lts  p rev iou s ly  ob ta ined  b y  Sprinkm eyer 
fo r  B o m b a x  o il (Lew kow itsch , V o l. II)  b y  Georg i fo r  
Eriodendron anfractuosum (M a l a y  Agr. J., 1922, 10, 
284) and  b y  M e ldenbache r fo r kap ok  o il from  Japan  
(Oil and Soap, 1937, 14, 118) are a lso tabu la ted . 
Sp rin km eye r’s sam ple had  iod ine  val. 93-78; the 
d ifference fo r  the  present sam ple m ay  be due to  
c lim a t ic  cond itions. E .  B . D .

N o n - T e r t ia r y  B a s e s  in  C o m m e r c ia l  N ic o t in e .  
K .  B .  E d w a r d s  (/. Soc. Chem. Ind., 1944, 63, 
186-188)— T h e  n itrou s  ac id  m ethod fo r the  estim a
t io n  o f secondary a lka lo id s  in  com m erc ia l n ico tine  
p rodu cts  is in v a lid a ted  b y  presence o f so-called 
po lym erised  and  resin ified  a lka lo id s  fo rm ed du ring  
e x tra c tio n  and  storage o f the  a lka lo id s  and  th e ir 
salts. R esinous  bases are rem oved b y  trea tm ent 
w ith  l ig h t  petro leum  and potass ium  carbonate, b u t 
i t  is  d o u b tfu l i f  a ll a lte red  a lka lo id s  are so rem oved. 
T h e  presence o f these substances is in d ica ted  b y  the 
slowness o f steam  d is t illa t io n  and  fo rm ation  o f a 
b u lk y  f lu ffy  s ilico tungsta te  pp t. s lig h t ly  sol. under 
wash ing. Bow en  and  B a r th e l’s e s tim ation  o f 
no rn ico tin e  in  tobacco  (Ind. Eng. Chem., Anal. Edn., 
1943, 15, 740) is  n o t app licab le  to  com m ercia l 
n ico t in e  products, as i t  does n o t rem ove a lte ra tion  
p roducts  o f th e  a lka lo ids. T h e  presence o f n om i- 
co tine  o r anabasine in  apprec iab le  p roportio n  in  
com m erc ia l n ico t in e  p roducts  does no t appear to 
be established. E .  M . P .

D e t e rm in a t io n  a n d  I d e n t i f ic a t io n  o f 2- 
A m in o a n t h r a q u in o n e  i n  D  a n d  C  B lu e  N o .  9.
O . L .  E v e n s o n  (J. Assoc. Off. Agr. Chem., 1944, 
27, 317-319)— T h e  in te rm ed ia te  2-am inoanthra- 
qu inone  is  used in  the  p repa ra tion  o f D  &  C  B lu e  
No. 9 o r C arbanth rene B lu e  (3 ,3 '-d ich loro indan- 
threne), w h ich  occurs in  the  lis t  o f co lours th a t m ay 
be ce rtif ied  b y  the U .S . F o o d  and  D ru g  A d m in is 
t ra t io n  fo r  use in  drugs and  cosm etics. T h e  in te r
m ed iate is converted  in to  2-am ino- 1,3-dibrom o- 
an th raqu inone, w h ich  is iden tif ied  b y  its  m.p. and 
th a t  o f its  ace ty l d e r iv a t iv e  and estim ated co lo ri- 
m etr ica lly . D isso lve  0-2 g  o f D  &  C  B lu e  N o . 9 in  
ca. 3 m l o f su lp hu ric  ac id , using  a glass rod  to 
b reak  up  lum ps. C a re fu lly  add  75 m l o f a lcoho l 
in  sm a ll portions, s t ir r in g  a fte r each add ition . 
H e a t  on  the  steam -bath  w ith  occasiona l s t ir r in g  fo r 
30 m in., cool, d ilu te  to  100 m l and filte r. T o  
10 m l o r less o f the  f iltra te  and  to  a series o f standard  
solns. o f 2-am inoan th raqu inone con ta in in g  0-05- 
0-15 m g in  the  same vol. o f a lcoho l a c id ified  w ith

0-1 m l o f su lphu ric  ac id  add  0-1 m l o f b rom ine water, 
0-1 m l o f sat. hyd raz ine  su lpha te  soln. and 10 m l 
o f water. M ix  a fte r each ad d it io n  and  com pare 
the co lou r o f the sam ple soln. w ith  th a t  o f the 
standards. T o  ob ta in  the  in te rm ed ia te  fo r  id en ti
fica tion , d ilu te  the  ac id  a lcoho lic  f iltra te  (supra) 
w ith  tw ice  its  vo l. o f water, e x tra c t w ith  ether, 
w ash the e x tra c t w ith  a  few  m l o f w a te r and remove 
the  so lven t b y  evaporation . D isso lve  the residue 
in  95% a lcoho l (500 m l per 500 mg) and a c id ify  the 
soln. w ith  su lp hu ric  ac id  (ca. 2 m l per 500 ml). 
C oo l to  50° C., add  b rom ine (2 g p e r 500 m l), shake 
in  a  stoppered flask a t in te rva ls  fo r  15 m in., filte r 
and  wash the d e riv a t iv e  w ith  a  few  m l o f 50% 
a lcoho l. T h e  orange-brown 2-am ino-1,3-dibrom o- 
an th raqu inone, recrysta llised  from  alcoho l, melts 
a t  247° C. T o  prepare the  ace ty l derivative, 
d isso lve the d ib rom o d e riv a t iv e  in  acetic  anhydride  
and heat under re flux  fo r  10 hr. D ilu te  w ith  water, 
co lle c t th e  p ro d u c t b y  filtra tio n , w ash w ith  water 
and  rccrysta llise  from  95% a lcoho l. T h e  ye llow ish- 
green 2 -(N -d iace ty l)- l,3 -d ib rom oan th raqu inone  
m elts a t  211° C. A . O. J.

Im p r o v e d  D it h iz o n e  P r o c e d u r e  f o r  D e te r 
m in a t io n  o f  Z in c  i n  F o o d s .  O . R . A le x a n d e r  
a n d  L .  V . T a y lo r  (/. Assoc. Off. Agr. Chem., 1944, 
27, 325-331)— T h e  m ethod invo lves  w e t ox ida tion  
o f th e  sample, e lim in a tion  o f lead, copper, cadm ium , 
b ism uth , an tim ony, tin , m ercu ry  and  s ilve r as 
su lph ides a fte r ad d it io n  o f copper to  induce  com 
p le te  pptn., separation  o f n icke l and cob a lt together 
b y  e x tra c tio n  w ith  ch lo ro fo rm  a fte r ad d it io n  of 
d im e thy lg lo x im e  and  a-nitroso-j3-naphthol, ex
tra c t io n  o f z in c  d ith izo n a te w ith  ca rbon  te trach loride , 
transference o f the  z in c  to  h yd ro ch lo r ic  ac id  and 
re -extraction  o f z in c  d ith izona te  fo r  co lou r measure
m ent. H e a t  the  sample, no t exceed ing 25 g 
(25-100/ig o f zinc) and  evaporate to  low  b u lk  if  
liq u id , w ith  conc. n it r ic  ac id  u n t il the  firs t v igorous 
ac tion  subsides, add  5 m l o f su lphu ric  ac id  and 
con tinue  hea ting  w ith  ad d it io n  o f sm a ll am ounts 
o f n it r ic  ac id  as requ ired  u n t il fum es o f su lphur 
tr io x id e  are evolved  and  the soln. rem ains clear 
and  a lm ost colourless. A d d  0-5 m l o f perch lo ric  
acid, hea t u n t i l i t  has a lm ost a ll been removed, 
coo l and  d ilu te  to  ca. 40 m l. A d d  2 drops o f m ethy l 
red in d ica to r and  1 m l o f copper su lphate  soln. 
(8 g  o f C u S 0 4.5 H 20  pe r litre), neu tra lise  w ith  conc. 
am m on ia  (w hich shou ld  be red is tilled  i f  apprec iab ly  
con tam inated) and  add  enough h yd ro ch lo r ic  ac id  to 
m ake the  soln. ca. 0-15 N, (ca. 0-5 m l excess in 
50 m l). Pass in  hydrogen  su lph ide, co lle ct the 
pp td . su lph ides on fine  tex tu red  paper (W hatm an 
N o . 42) and wash w ith  3 o r 4 sm all p o rtion s  o f 
water. R em ove  hydrogen su lph ide  from  the f i l
tra te  b y  bo iling , a d d ing  b rom ine w ater to  remove 
the  las t traces, and d ilu te  to  100 m l. T re a t 20 m l 
o f the f iltra te  w ith  5 m l o f am m on ium  c itra te  buffer 
soln., 2 m l o f d im e thy lg ly ox im e  soln. and  10 m l of 
a-n itroso-/3-naphthol soln. (infra) in  a separating 
funne l and shake fo r 2 m in. D is ca rd  the  chloro form  
laye r and  w ash the aq. laye r w ith  10 m l o f ch loro
form . T o  the  aq. laye r (pH, 8-0-8-2) add  2 m l of 
d ith izone  soln. (infra) and  10 m l o f ca rbon  te tra 
ch lo ride  and  shake fo r 2 m in. A fte r  i t  has thorough ly  
settled  w ith d ra w  the  aq. laye r b y  means o f a 
p ipe tte  a ttached  to  suc tion  apparatus, add ca. 
25 m l o f w a te r and  w ith d ra w  th is  w ith o u t shaking. 
A d d  25 m l o f 0-04 N  h yd ro ch lo r ic  acid, shake for 
1 m in., d raw  o i l  and  d isca rd  the  carbon  te tra 
ch lo r id e  laye r a fte r d is lodg ing  the  d ro p  th a t usua lly  
floats on  the surface, and  add  5 m l o f am m onium  
c itra te  soln. and 10 m l o f ca rbon  te trach loride .
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.The p H  a t  th is  stage is  8-8-9-0. D ete rm ine  the  
am ount o f d ith izone  soln. to  be added as fo llows. 
T o  4 m l o f s tandard  z in c  soln. (infra) m ade up  to  
25 m l w ith  0-04 N  h yd ro ch lo r ic  a c id  in  a  separating  
funnel add  5 m l o f am m on ium  c itra te  soln. and 
10 m l o f ca rbon  te trach lo ride . A d d  the d ith izone  
soln. in  sm a ll increm ents, shak ing  b r ie f ly  a fte r each 
add ition , u n t il a  fa in t  y e llow  co lou r in  the  aq. layer 
ind icates s lig h t excess o f th e  reagent. M u lt ip ly  
the vo l. o f d ith izone  soln. b y  1-5 and  add  th is  vol. 
to a ll samples. Shake fo r 2 m in., p lace  5 m l o f the 
carbon te tra ch lo ride  laye r in  the  spectrophotom eter 
cell, add  10 m l o f ca rbon  te tra ch lo r ide  and  deter
m ine the transm iss ion  a t 530ni/i. T o  prepare 
standard  curves, d ilu te  solns. c on ta in in g  0, 5, 10, 
15 and 20 x̂g o f z in c  to  25 m l w ith  0-04 N  h y d ro 
ch lo ric  ac id  in  separating  funnels, add  5 m l o f am 
m onium  c itra te  soln. and e x tra c t the  z in c  as a lready  
described. P lo t  the  tran sm ittan ce  on  a  lo ga rithm ic  
scale aga inst concn. T h e  in te rcep t o f the  curve 
m ay v a ry  s lig h t ly  from  d ay  to  d ay  b u t the  slope 
should be p ra c t ic a lly  constan t. Z in c  added to  fru it  
cock ta il in  am ounts up  to  20 p.p.m . together w ith  
200 p.p.m . o f copper and  20 p.p.m . o f the  o the r 
in te rfe ring  elem ents was recovered w ith  sa tis facto ry  
accuracy. T o  prepare am m on ium  c itra te  bu ffer 
soln., d isso lve 225 g in  water, m ake a lk a lin e  to  
phenol red w ith  am m on ia  and  add 75 m l in  excess. 
D ilu te  to  2 litre s  and  im m ed ia te ly  before use add 
excess o f d ith izone  soln., e x tra c t w ith  ca rbon  
te trach lo ride  u n t il th e  e x tra c t is a c lear b r ig h t 
green, rem ove excess o f d ith izone  b y  repeated ex
tra ction  w ith  ch lo ro fo rm  and f in a lly  ex tra c t once 
more w ith  ca rbon  te trach lo ride . R e m ova l o f 
d ith izone m ust be com plete to  avo id  loss o f z in c  in  
the separation  o f n icke l and  coba lt. T o  prepare 
d im ethy l g lyox im e  soln., d isso lve 2 g  in  10 m l o f 
am m onia and  200-300 m l o f water, f ilte r  and d ilu te  
to 1 litre . T o  prepare a-n itroso-/5-naphthol soln., 
dissolve 0-26 g in  ch lo ro fo rm  and d ilu te  to  600 ml. 
T o  prepare d ith izone  soln., d isso lve 01 25  g  o f 
d ipheny lth iocarbazone in  5 m l o f am m onia, add 
250 m l o f w ater, e x tra c t repea ted ly  w ith  carbon  
te trach lo ride  u n t il the ex tra c t is b r ig h t green, 
d iscard the e x tra c t and filte r  th e  aq. soln. w h ich  is 
best p repared as needed. T o  prepare stock  standard  
zinc soln., d isso lve 0-5 g o f z in c  in  d il. h yd ro ch lo r ic  
acid and m ake up  to  1 litre . F o r  use, d ilu te  10 m l 
to 1 litre  w ith  0-04 N  h yd ro ch lo r ic  ac id  (1 m l =  
5/rg o f zinc). A . O. J .

B i o c h e m i c a l

D e te rm in a t io n  o f  G lu t a m ic  A c id  in  P r o t e in s .
H . S. O lc o t t  (J. Biol. Chem., 1944, 153, 71—82)—  
G lu tam ic ac id  can re a d ily  be converted  in to  
p y rro lidone-ca rboxy lic  ac id  b y  au to c lav in g  a t 
p H  3-4 ; b y  de te rm in ing  the  decrease in  am ino 
nitrogen, corrected  fo r  cystine , the  am oun t of 
g lutam ic ac id  can  be estim ated. W it h  th e  exception  
of cystine  no o the r am ino  ac id  is  affected b y  th is  
procedure. D isso lve  100-mg sam ples o f th e  pro te in  
in  2 m l o f 6 N  h yd ro ch lo r ic  ac id  b y  hea ting  on  the 
steam-bath. A t ta c h  a sm a ll condenser to  each o f 
the tubes and  hea t a t  120-125° C. fo r  48 hr. Cool, 
transfer the  so lu t io n  to  a flask, and  d ilu te  to  10 m l. 
F ilte r  and d ilu te  a 2-m l a liq u o t p o rt io n  o f the  
filtrate to  10 m l fo r  th e  con tro l, and  t it ra te  ano ther
2-ml po rtion  to  p H  3-3 w ith  N  sod ium  hydrox ide . 
Ad just a th ird  2-m l a liq u o t po rtion  to  p H  3-3 b y  
adding the requ is ite  am ount o f a lk a li thus deter
mined, and  d ilu te  w ith  w ater to  7 to  8 m l. A u to 
clave the soln. fo r  4 hr. a t  ca. 19-20 lb. p e r sq. in. 
(125—126° C.), coo l and  d ilu te  to  10 m l. Determ ine

the am ino  n itrogen  in  2-m l a liq u o t po rtion s  o f the  
con tro l, and  o f the  au toc laved  sam ple b y  the s tan 
dard  V a n  S lyke m anom etric  m ethod, using  a 3-m in. 
reaction  period. W h e n  a  100-mg sam ple o f p ro te in  
is  used the percentage o f g lu tam ic  ac id  equals

57,070 (N t -  Nf) -  0-78 C  (100 -  M )
(100 -  M )

w here N  l and iV 2 are the  am ounts o f am ino  n itrogen  
(m g/m l) in  the  o rig in a l and  au toc laved  samples 
respective ly , C  is th e  cystin e  con ten t (%) o f the 
p ro te in  and  M  the  m o istu re con ten t (%). T h e  
constan t 57,070 is  ob ta ined  b y  m u lt ip ly in g  together 
the  d ilu t io n  fa c to r (50), the  fa c to r (147/14) requ ired  
to  conve rt am ino  n itrogen  to  g lu tam ic  acid, the  
correction  fa c to r (100/92) fo r  incom p lete  convers ion  
to  py rro lid one -ca rb oxy lic  ac id  and 100 to  conve rt 
to  percentage. T h e  correction  fa c to r fo r cystine  is 
ob ta ined  b y  m u lt ip ly in g  the  am oun t (90%) su rv iv 
in g  the in it ia l h yd ro ly s is  b y  the am oun t (65%) lost 
on  au toc lav ing , and  conve rting  the va lue so ob 
ta ined  in to  its  g lu tam ic  ac id  equ iva len t. T h e  
recoveries o f g lu tam ic  ac id  added to  casein o r 
ge la tin  were w ith in  5% o f the  am ounts expected.

F .  A . R .

D e te rm in a t io n  o f A m m o n ia  E v o lv e d  f r o m  
a - A m in o  A c id s  b y  N in h y d r in .  D . A .  M a c F a d y e n  
(J. Biol. Chem., 1944, 153, 507-513)— Procedure A —  
Measurement of A m m o n i a  formed by Action of 
Ninhydrin— T re a t 1 m l o f am ino  ac id  soln. (con
ta in in g  1-1-4 m g o f am ino-n itrogen), ad justed  to  
p H  2-5 w ith  50-100 m g o f c itra te  bu ffe r m ixture , 
w ith  n in h y d r in  (50 mg), as described b y  V a n  S lyke 
etal. (J. Biol. Chem., 1941,141, 627; Abst., A n a ly s t ,  
1942, 67, 104), using  a reaction  tim e o f 8 m in. 
R em ove  the ca rbon  d io x id e  and traces o f a ir  from  
the reaction  vessel b y  suction  fo r  2 m in., and  then 
ad m it hydrogen  su lph ide  to  the  vessel u n t il atm os
pheric  pressure is  restored. Shake v igo rou s ly  fo r  
4 to  6 m in. to  p rec ip ita te  h yd r in d an tin  ; rem ove the  
excess o f hydrogen  su lph ide  b y  ap p ly in g  suc tion  
fo r  4 m in. o r longer. T ran s fe r the  soln. to  a  15-m l 
g raduated  flask w ith  the  a id  o f 3 wash ings o f c itra te  
bu ffe r soln. (50 m g o f c itra te  m ix tu re  o f p H  2-5 per 
m l o f water), d ilu te  to  the  m ark  and  filte r  from  the 
h y d r in d a n tin  pp t. E s t im a te  the  am m onia on 
10 m l o f f iltra te  b y  the ae ra tion  m ethod o f V a n  
S lyke and  C u llen  (/. Biol. Chem., 1914, 19, 211; 
1916, 24, 117). A b so rb  the  aerated am m on ia  in  
25 m l o f 4%  bo ric  ac id  soln. and  t it ra te  w ith  V / 7 0  
su lphu ric  ac id  o r absorb  in  12 m l o f 0-1 N  su lphu ric  
ac id  and  measure m anom etr ica lly  b y  the  m ethod o f 
V a n  S lyke et al. (J. Biol. Chem., 1941, 141, 681). 
Procedure B — Measurement of A m m o n i a  and Carbon 
Dioxide formed by the Action of Ninhydrin— F o llo w  
procedure  A ,  using  a  sm alle r sam ple con ta in in g  o n ly  
0-4 to  0-6 m g o f ca rb oxy l n itrogen  and, a fte r reaction  
w ith  n in hyd rin , m easure the  carbon  d iox id e  as 
described b y  V a n  S lyke  et al. (J. Biol. Chem., 1941, 
141, 627). E va cu a te  the reaction  vessel, f i l l  w ith  
hydrogen  su lph ide, and  con tinue  as in  procedure A . 
B y  e ither p rocedure  m ost am ino  ac ids y ie ld  constan t 
am ounts o f am m onia, b u t g ly c in e  and  a lan ine  y ie ld  
o n ly  0-86 and  0-90 m ol. and  try p top h an  o n ly  
0-34 m ol. o f am m onia. /?-AIanine, a-glucosam ine 
and  urea y ie ld  none. F .  A .  R .

P h o t o m e t r ic  A d a p ta t io n  o f th e  S o m o g y i 
M e th o d  f o r  th e  D e te rm in a t io n  o f  G lu c o s e .  
N . N e ls o n  (/ . Biol. Chem., 1944, 153, 375-380)—  
T h e  ch ie f ob jections to  the  various m od ifica tions  
o f the  Som ogyi m ethod  are th a t the  resu lts are n o t 
a lw ays rep roduc ib le  and  the  co lou r is  n o t ve ry
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stable. T h e  fo llow ing  m ethod is sa id  to  overcom e 
these d ifficu lties , and has been successfu lly  used fo r 
tissue glucose, g lycogen, u rine  reduction  equ iva
lents, m altose and g ly cu ron ic  acid. I t  was no t 
poss ib le  to  ca rry  o u t diastase determ inations b y  
the  m ethod. T h e  reagents are p repared as fo llows. 
Copper reagent A — D isso lve  25 g o f anhydrous 
sod ium  carbonate, 25 g  o f R o che lle  salt, 25 g of 
sod ium  b ica rbonate  and  200 g o f anhydrous sod ium  
su lpha te  in  abou t 800 m l o f w a te r and  d ilu te  to  
1 litre . F ilte r ,  i f  necessary, and  store a t n o t less 
than  20° C. Copper reagent B — D isso lve  15 g  of 
C u S 0 45 H 20  in  100 m l o f w a te r con ta in in g  1-2 drops 
o f conc. su lphu ric  ac id . Arsenotnolybdale colour re
agent— D isso lve  25 g o f am m on ium  m o lybda te  in  
450 m l o f water, add 21 m l o f conc. su lphu ric  acid, 
m ix , add  3 g o f N a 2H A s 0 47 H 20  d isso lved in  25 m i 
o f water, m ix  and  in cubate  a t  55° C. fo r 25 m in. 
w ith  adequate stirr ing . S tore the  reagent in  a 
glass-stoppered b row n  bottle . Procedure— M ix  one 
vo l. o f b lood  w ith  15 vols. o f w ater and  add  2 vols. 
o f 0-3 N  ba rium  hyd rox ide . A fte r  the  m ix tu re  
has turned  brown, add  2 vols. o f 5% ZnSO 40 H ,O  
soln. (w hich shou ld  be ad justed  so th a t 5 m l requ ire 
4-7 to  4-8 m l o f th e  b a rium  soln. to  p roduce a  de fin ite  
p in k  w ith  pheno lph tha le in ). M ix ,  leave fo r  a few  
m in., f ilte r and centrifuge. P ip e tte  1 m l o f the 
filtra te  in to  a narrow' test-tube graduated  a t 25 m l, 
and  add 1 m l o f a m ix tu re  o f 25 pa rts  o f reagent A  
to  one p a rt o f reagent B . A lso  add  s im ila r q uan 
t it ie s  o f the reagent m ix tu re  to  1 m l o f app ropria te  
s tandard  solns. and  to  1 m l o f w ater to  serve as a 
b lank . M ix , heat a ll the  tubes fo r  20 m in. in  a b o ilin g  
w 'ater-bath, cool, and  add  1 m l o f the  arsenom olyb- 
da te  reagent to  each tube. D ilu te  to  the m ark  and 
m easure the percentage transm iss ion  photoe lectri- 
c a lly  a t 500 or 520i«/i. A d ju s t  the  photom eter so as 
to  read 100% transm iss ion  th rough  the  b lank . T he  
co lou r is qu ite  stable, and  the erro r is genera lly  less 
th an  1-5%. T h e  co lo rim etric  m ethod  is a lte rna tive  
to  the  io d im e tr ic  m ethod  and, in  m ost instances, 
g ives id en t ica l results. F . A . R .

P h o to m e t r ic  M e th o d  fo r  th e  D e te rm in a t io n  
o f  C h o la te s  in  B i le  a n d  B lo o d .  J .  L .  I r v in ,
C . G . J o h n s t o n  a n d  J .  K o p a la  (/. Biol. Client., 
1944, 153, 439-457)— R e in h o ld  and  W ilso n  (J. Biol. 
Chem., 1932, 96, 637) describe a m ethod  o f estim at
in g  cho lic  ac id  w h ich  was accurate  w'hen used fo r 
pu re  solns. o r bile, and  w h ich  was specific  fo r 
con jugated  and uncon jugated  cho lic  acid. T h is  
m ethod  has now  been adapted  fo r use w ith  the 
pho toe le ctr ic  colorim eter, and  certa in  necessary 
m od ifica tions  have been in troduced . P u t  1 m l o f 
solns. o f sod ium  cho la te  con ta in in g  0-02 to  0-3 m g 
o f cho lic  ac id  per m l, in to  a series o f test-tubes, 
and  add 6 m l o f 16 N  w u lp h u r ic  ac id  and  1 m l o f 
1% fu rfu ra l soln. to  each. P repare  reagent b lanks, 
u s ing  1 m l o f w a te r instead  o f the  cho la te  soln. 
H e a t  a ll the  tubes fo r  ex a ctly  13 m in. a t 65° C. and 
then coo l ra p id ly  to  room  tem p. A d d  5 m l o f 
g la c ia l acetic  ac id  to  each tube, and  measure the 
co lours a t 620 o r 660m/r w ith  the  transm ittance  o f 
the  b la n k  set a t  u n ity . F ro m  the results p lo t  a 
ca lib ra t io n  curve. R e in h o ld  and  W ilso n  used 
a lcoho l to  depro te in ise b ile  fo r cho la te  deter
m inations, and  th is  m ethod proved  to  be satis
fac to ry , bu t' D u b ile t ’s m ethod (/. Biol. Chem., 
1936, 114, 289), in v o lv in g  the  use o f z inc su lphate 
and  sod ium  hyd rox ide  soln., p roved  to  be superior, 
as i t  gave a lm ost colourless solns. and  filtra te  
b lanks  were neg lig ib le . C o lou r deve lopm ent is 
ca rried  ou t d ire c t ly  on 1-m l po rtion s  o f e ith e r o f 
these filtrates, b u t w ith  a lcoho l filtra tes  a correction

has to  be made, using  a b la n k  con ta in in g  the dry 
residue from  an equ iv . p o rtio n  o f a lcoho lic  bile 
filtra te , 2 m l o f d is t ille d  w ater and 6 m l o f 16 N  
su lp hu ric  acid, heated fo r  35 m in. a t 65° C., and  then, 
a fte r coo ling  to  room  tem perature, d ilu ted  w ith  
5 m l o f g la c ia l ace tic  ac id . T h e  estim ation  of 
cho la te  in  b lood  was carried  ou t b y  tw o  m od ifica 
tions  o f Josephson ’s m ethod  (Biochem. J., 1935, 
29, 1519). T h e  first, used fo r rou tin e  estim ations, 
is  as fo llows. In to  a 250-ml vo lum e tric  flask con
ta in in g  50 m l o f abso lu te  a lcoho l, add  5 m l o f a 
sa tu rated  soln. o f b a rium  h yd ro x ide  con ta in ing
1 g o f ba rium  acetate per 100 m l. T h en  add  w ith  
shak ing  e x a ctly  10 m l o f heparin ised  w ho le  b lood 
o r plasm a, and  im m erse the flask in  b o ilin g  w ater 
fo r  5 m in . A d d  abs. a lcoho l a lm ost to  the  m ark 
and leave a t room  tem p, fo r  12 hr. F in a lly ,  d ilu te  
to  the  m ark  and filte r. A d d  a d rop  o f conc. su l
p h u r ic  ac id  to  the f iltra te  to  rem ove excess barium  
and m ake a lk a lin e  to  litm us  aga in  b y  a d d it io n  of
2 to  3 drops o f conc. sod ium  h yd ro x ide  soln. Leave 
fo r severa l hr., filte r, and  evaporate ex a c t ly  200 m l 
o f the  filtra te  to  abou t 10 m l under reduced pressure 
a t  be low  35° C. F i l t e r  and  v'ash w ith  abs. a lcoho l 
and  d is t il to  dryness under reduced pressure at 
b e low  35° C. D isso lve  the residue in  3 m l o f 0 1  N  
sod ium  hydrox ide , add  10 m l o f peroxide-free ether, 
shake and  a llow  to  separate. R epea t the ex traction  
three tim es and e x tra c t the com bined  ethereal 
solns. w ith  1 m l o f w ater m ade a lk a lin e  w ith  a few 
drops o f d il. sod ium  hyd rox ide  soln. A d d  th is 
w ash ing  to  the  aqueous soln. and  rem ove d isso lved 
ether b y  warm ing. ‘ Cool, nen tra lise  to  litm us, and 
ad ju s t to  the  5-m l m ark. One m l o f th is  soln. is 
used fo r co lou r developm ent, as described above. 
T h e  second m od ifica tio n  o f Josephson ’s m ethod is 
m ore accurate, g iv in g  greater specific ity . The 
procedure is  carried  th rough  as described above, 
except th a t  the  fin a l soln. is no t neu tra lised  or 
d ilu ted  to  5 m l. Instead, the  soln. is transferred 
to  a P y re x  test-tube constric ted  near the neck, 
and  e th y l a lcoho l and  so lid  sod ium  hyd ro x id e  are 
added to  g ive concns. o f 40 and 12% respective ly. 
Seal the  tube  and hea t in  an  au toc lave  a t 115° to 
120° C. fo r  10 hr. to  h yd ro lyse  the  con jugated  b ile  
salts. R em ove  the con ten ts  o f the  tube, transfer 
to  a flask, and  evaporate to  sm all vo l. unde r reduced 
pressure. T ran s fe r the  residue to  a separating 
funnel, and  a c id ify  to  p H  1 w ith  su lphu ric  acid, 
coo ling  the  funne l in  a ba th  o f ice water. E x tra c t  
w ith  five  15-ml po rtio n s  o f peroxide-free ether, 
d iscard  the aqueous phase and  wash the  com bined 
ethereal ex trac ts  once w ith  a 5-m l p o rt io n  o f 0-1 Ar 
su lp h u r ic  acid. D isca rd  the  wash ing. E x tra c t  
the  ether w ith  fou r 5-m l po rtion s  o f ether-saturated 
6-7 N  h yd ro ch lo r ic  acid, and  then ad ju s t the com 
b ined  ac id  ex tracts  to  p H  1 w ith  20% sodium  
hydrox ide , and  e x tra c t w ith  five  15-ml po rtion s  of 
peroxide-free ether. W ash  the com b ined  ethereal 
ex trac ts  once w ith  5 m l o f 0-1 N  su lp hu ric  ac id  and 
d iscard  the  aqueous phases. M ake  the  ex tract 
s lig h t ly  a lk a lin e  and  evaporate under reduced 
pressure. D isso lve  the ether-free residue in  water, 
m ake a lk a lin e  to  litm u s  w ith  sod ium  hyd rox ide  
soln. and  d ilu te  to  5 m l. E s t im a te  cho la te  in  1-ml 
sam ples o f th is  soln., as described above. W ith  
pu re  cho la te  solns. recoveries o f 99-1 ± 0-7% can 
be obta ined, and  w ith  b ile  96 ± 2% . T h e  average 
errors o f sing le determ ina tions were ±1-5%  fo r pure 
solns., and  ± 2-5% fo r bile. T h e  shorter ex trac tion  
procedure fo r  b lood  gave recoveries o f 92 ± 5%  of 
the  theo re tica l fo r  concns. o f 15 to  20 m g per 100 ml, 
and  85 ± 6% fo r concns. o f 5 to  10 m g per 100 ml.

F .  A .  R .
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D e te rm in a t io n  o f  U r in a r y  A m in o  N i t r o g e n  
b y  th e  C o p p e r  M e th o d .  A .  A .  A lb a n e s e  a n d  
V . I r b y  (/. Biol. Chem., 1944, 153, 583-588)—  
B y  m od ify in g  the m ethod o f Pope  and  Stevens 
(Biochem. 1939, 33, 1070), free am ino  acids can
be estim ated in  urine; the  presence o f am m onia 
and urea does no t interfere. C o lle ct the  u rine  in  
bottles con ta in ing  50 m l o f 15% h yd ro ch lo r ic  ac id  
(by vol.) and 1 m l o f 10% a lcoho lic  thym ol, and 
d ilu te  to  2 litres. T o  15 m l, con ta in ing  a t least 
1 mg o f am ino-n itrogen, add  4 drops o f thyrno l- 
ph th a le in  in d ica to r (0'25 g in  100 m l o f 50% 
alcohol) and  N  sod ium  h yd rox ide  soln. u n t il the 
co lou r is fa in t  green or blue. A d d  30 m l o f a  copper 
phosphate suspension ob ta ined  b y  m ix in g  1 vol. 
o f 2-73% CuC122 H jO  soln., 2 vols. o f 6-45% N a 3P 0 4 
soln., and  2 vo ls o f borate  bu ffe r (dissolve 57-21 g 
o f sod ium  bora te  in  1-5 litre s  o f water, add 100 m l 
o f N  h yd ro ch lo r ic  acid, and d ilu te  to  2 litres), 
d ilu te  to  the m ark, m ix, and, a fte r  s tand ing  fo r 
5 m in., f ilte r  in to  125-ml flasks. M easure the 
copper con ten t o f tw o  10-m l a liq u o t po rtion s  o f th is 
filtra te  io d im e tr ica lly  as fo llows. A c id ify  each 
po rtion  w ith  0-5 m l o f g la c ia l ace tic  acid, add 1 m l 
o f potass ium  iod ide  soln. (1 g  per m l), and t it ra te  
w ith  s tandard  0-01-Ar sod ium  th io su lpha te  (pre
pared from  a 0-1 ¿V soln., m ade b y  d isso lv ing  
49-6 g o f th io su lpha te  in  200 m l o f water, add ing  
20 m l o f am y l a lcoho l and  d ilu t in g  to  2 litres) from  
a m icro-burette, add ing  fi d rops o f s tarch  in d ica to r 
as the  end-po in t is  approached (1 m l o f 0-01 N  th io 
su lphate =  0-28 m g o f am ino  n itrogen). T h e  
recovery o f am ino  n itrogen  when various am ino  
acids were added to  u rin e  was p ra c t ica lly  theoretica l.

F .  A . R .

E s t im a t io n  o f N ic o t in a m id e  M e th o c h lo r id e  
in  U r in e .  R .  A .  C o u ls o n ,  P .  E l l i n g e r  a n d  
M .  H o ld e n  (Biochem. / . ,  1944, 38, 150-154)— I t  
has been shown th a t the  fluorescent substance 
" F j , "  sa id to  be excreted a fte r ingestion  o f n ico t in a 
m ide and re lated com pounds, is  o n ly  form ed a fte r 
treatm ent w ith  a lk a li and  transference in to  iso- 
butano l, and  th a t the  substance a c tu a lly  excreted 
is the non-fluorescent n ico t in am ide  m ethoch loride. 
A  m ethod o f es tim ating  th is  substance has been 
developed w h ich  invo lves  its  separation  from  urine 
b y  adso rp tion  and  e lu tion , and  transfo rm ation  in to  
fluorescent substances b y  trea tm ent w ith  a lka li. 
D ilu te  no t m ore than  5 m l o f u rine  to  10 m l, f ilte r 
through a  sm all co lum n o f D eca lso  (1 g), and wash 
w ith  50 m l o f water. E lu te  the  co lum n w ith  14 m l 
o f 25% potass ium  ch lo r id e  soln., and d iv id e  the 
eluate in to  tw o  equa l portions. A d d  to  each 2 m l 
of non-fluorescent isobutano l, and  to  one o f the  tubes 
1 m l o f 15% sod ium  h yd ro x id e  soln. Shake fo r 
5 m in. and, a fte r separation, transfe r the  iso- 
bu tano l layers in to  id en tica l non-fluorescent test 
tubes each con ta in in g  100 m g o f anhydrous sod ium  
sulphate. Com pare the fluorescence in ten s ity  of 
the tube  con ta in ing  the a lka li-trea ted  so lu tion  w ith  
tha t o f standards, us ing  the  o ther tube  as a b lank. 
Prepare the standards b y  passing 10-m l po rtions 
of so lu tions con ta in in g  1 to  12/ig per m l o f c ry s ta llin e  
n ico tinam ide  m ethoch lor ide  th rough  1-g Deca lso  
columns, wash and  e lu te  w ith  14 m l o f 25% potas
sium  ch lo ride  soln., and  tre a t the  e luates as described 
above. Com pare the fluorescence in tensities  v isu a lly  
in  the filte red  366m/i line  o f a  m ercu ry  vapou r lam p. 
Accurate  estim ations are possib le fo r  concns. greater 
than 0-6/xg per m l. Be tw een  0-6 and 10/xg per m l 
the error is ab ou t 10%, and  above TOpg per m l i t  
is abou t 5% . F .  A . R .

Q u a n t it a t iv e  M ic r o - m e t h o d  fo r  th e  S e p a ra 
t io n  o f  I n o r g a n ic  A r s e n it e  f r o m  A r s e n a t e  in  
B lo o d  a n d  U r in e .  T .  B . B .  C r a w fo r d  a n d  
I. D . E . S to re y  (Biochem. / . ,  1944, 38, 195-198)—  
I t  has been found  tha t, a lthough  arsen ite can be 
ex tracted  from  ac id  soln. w ith  sod ium  e th y l xan tha te  
d isso lved in  carbon  te trach lo ride , arsenates do  no t 
react w ith  the xan tha te  agent to  fo rm  a carbon  
te trach lo ride -so lub le  p roduct. A rsen ite  can be 
separated q u a n tita t iv e ly  from  arsenate in  b lood  and 
u rine  b y  ex tra c tion  w ith  th is  reagent. D isso lve  
1 g o f sod ium  hyd rox ide  pelle ts in  10 m l o f pu re d ry  
e thano l b y  warm ing, shake v igo rou s ly  fo r abou t 
15 m in., centrifuge, and  decan t the  supe rna tan t 
liq u id . D ete rm ine  the a lk a li con ten t b y  t it ra t io n  
and ad just to  a  concn. o f 7% . T o  9 vols. o f the 
soln., add s low ly, w ith  coo ling, one vo l. o f re
d ist illed  carbon d isu lph ide  and, a fte r m ix in g  and 
filte ring , store in  the  ice-box. T o  prepare the 
xan tha te  reagent, d ilu te  50 m l o f the stock  soln. 
(which keeps fo r a fo rtn igh t) to  1 litre  w ith  d ry  re
d is t ille d  carbon  te trach lo ride . T ran s fe r no t more 
than  80 m l o f th e  arsen ic-conta in ing  soln. to  a 
150-ml separating  funnel, and  a c id ify  w ith  10 m l of 
conc. su lphu ric  ac id  d ilu ted  w ith  2-3 vols. o f water. 
Shake v igo rou s ly  fo r 2 m in. w ith  one 40-ml and tw o  
20-ml po rtions  o f the  xan th a te  reagent, r in s ing  the 
stem  o f the funne l w ith  5 m l o f ca rbon  te tra ch lo ride  
a fter each ex traction . W ash  the com bined  ex
tra cts  w ith  10 m l o f 2 AT su lp hu ric  ac id  and  evapor
ate a fte r add it io n  o f water, add ing  the  w ash ing  
to  the  aqueous phase. D e te rm ine the  to ta l 
arsen ic (Levvy , Biochem. / . ,  1943, 37, 598) on the 
evaporated  e x tra c t (arsenite fraction) and  on the 
aqueous phase (arsenate fraction). C a rry  b lan k  
solns. th rough  the same procedure and ap p ly  
corrections fo r  the  arsen ic p resent in  the reagents. 
Recoveries o f arsen ite added to  b lood  haem olysates 
ranged from  81 to  87%, and o f added arsenate from  
87 to 104%. T h e  correspond ing  va lues fo r urine 
d ia lysates were 86 to  104%, and 98 to  111%, 
respective ly. F .  A . R .

N e w  C o u p l in g  C o m p o n e n t  a n d  S im p l i f ie d  
M e th o d  fo r  th e  E s t im a t io n  o f  S u lp h a n i la m ld e  
D ru g s .  F .  L .  R o s e  a n d  H .  G . L .  B e v a n  (Biochem. 
/ . ,  1944, 38, 116)— T h e  use o f a new  coup ling  com 
ponent, N -/3-su lphatoethyl-m -to lu id ine (H O jS O C , 
H 4N H .C n H 4.C H 3) is suggested in  p lace o f N - ( l-  
n ap h thy lje thy lened iam ine  d ihydroch lo ride , p ro 
posed b y  B ra tto n  and M a rsha ll (/. Biol. Chem., 
1939, 128, 537). T h e  advantage o f the  new  com 
pound is th a t i t  g ives water-so lub le co lours w ith  
spa r in g ly  so lub le  drugs; in  add ition , i t  g ives no 
apprec iab le  co lou r w ith  n itrou s  acid, so th a t tre a t
m ent w ith  su lpham ate to  rem ove excess o f the la tte r 
is unnecessary. M ix  0-2 m l o f b lood  w ith  2-8 m l 
o f 0-05% sapon in  soln. and  1 m l o f 15% tr ich lo ro 
acetic  acid,- cen trifuge im m ed ia te ly  fo r 10 m in. 
and transfe r the  supe rnatan t liq u id  to  a second 
tube, w ash ing  o u t the  firs t tube  w ith  0'8 m l o f 5% 
trich lo roa ce tic  acid. A d d  1 m l o f 0-1% sod ium  
n itr ite  soln. and, a fte r 2 m in., add 2 m l o f 1% 
N-j3-su lpha toethy l-m -to lu id ine soln. (stored in  an 
am ber b o ttle  and  m ade fre sh ly  each m onth). 
Com pare the  red dye in  a v isua l co lo rim eter o r 
pho toe le ctr ic  absorp tiom eter -with standards p re 
pared from  0-2 m l o f s tandard  solns. con ta in in g  5, 
10 and 20 m g/100 m l o f the test drug. F o r  the 
estim ation  o f to ta l drug, trea t the b lood sam ple as 
before and  transfe r to  the  second tube, note the 
leve l o f the  liq u id , and  add 1 m l o f N  h yd ro ch lo r ic  
acid. H e a t in  a b o ilin g  w ater-bath  fo r  45 m in..
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cool, add  0-4 m l o f 2-5 N  sod ium  hydrox ide , d ilu te  
to  th e  m a rk  and deve lop  the  co lou r as before. F o r  
b lood  sam ples o f 0-02 to  0-03 m l use one-quar-ter o f 
th e  above q uan tit ie s  and ad ju s t the fin a l vo l. to  
2 m l. T h e  m ethod can genera lly  be app lied  d ire c tly  
to  cerebrosp ina l f lu id  and d ilu ted  urine. F .  A . R .

U r in a r y  1 7 -K e to s te ro id s  i n  M e ta b o l is m .
1. S ta n d a rd is e d  C h e m ic a l  E s t im a t io n .  R .  L .  
C a h e n  a n d  W . T .  S a lt e r  (/ . Biol. Chem., 1944, 
152, 489-499)— T h e  m ethods o f P in cu s  (Endocrinol., 
1943, 32, 170; J. Clin. Endocrinol., 1943, 3, 195) 
and  Z im m erm an (Z. Physiol. Chem., 1935, 233, 
257; 1936, 245, 47) were com pared, and  the con
d it io n s  o f the  Z im m erm an procedure were stan 
dard ised  so th a t a g iven  concn. o f any  o f the  ch ie f 
17-ketosteroids w ou ld  a lw ays deve lop  the  same 
degree o f colour. In  add ition , th e  m ethod was 
m odified  so th a t  extraneous p igm ents and  un 
desirab le chrom ogens were la rge ly  e lim inated . T he  
im proved  m ethod com prises fo u r stages. (1) 
Hydrolysis of conjugated urinary steroids— T h is  
was ca rried  ou t as described b y  H o lto r f l  and  K o ch  
(J. Biol. Chem., 1940, 135, 377; Abst., A n a ly s t ,  
1941, 66, 78). H e a t  under re flux  250 m l o f a
24-hr. sam ple o f th e  u rine  w ith  25 m l o f 12 N  
h yd ro ch lo r ic  ac id  fo r 10 m in. and  then  coo l im m e
d ia te ly . (2) Extraction and separation of androgenic 
n-ketosleroids— E x t ra c t  the  hyd ro lysed  u r in e  w ith  
three 80-ml- po rtion s  o f ether, rem ove the  ac id  
fra c tio n  from  the  e x tra c t b y  shak ing  w ith  80 m l o f 
sa tu ra ted  sod ium  b ica rbonate  soln. and  then  the 
pheno lic  fra c tio n  b y  shak ing  w ith  tw o  80-ml po rtions  
o f 15% potassium  h yd ro x ide  soln. F in a l ly  wash 
the  ethereal e x tra c t w ith  80 m l o f w ater, and 
evaporate to  dryness, f irs t on the  steam -bath  in 
vacuo and  then  in  a  desiccator. T ran s fe r the  residues 
q u a n t ita t iv e ly  w ith  96% a lcoho l to  g raduated  
flasks and  then  to  20-m l storage bottles; store in  
the re fr ige ra to r u n t i l requ ired. (3) Colorimetric 
assay— T h e  m ethod  o f P in cu s  and  Pea rlm an  
(Endocrinol., 1941, 29, 413) was used, except th a t 
the  m ix tu re  was in cuba ted  fo r  60 instead  o f 45 m in. 
and the reaction  m ix tu re  was kep t in  the  d a rk  a t 
20° C. P r io r  to  the  in cu b a tio n  w ith  ace tic  ac id  in  
the  d a rk  the  soln. is  heated w ith  an tim ony  t r i
ch lo r id e  soln. fo r  20 m in. on  the b o ilin g  water-bath . 
Th ree  m od ifica tions  o f th e  Z im m erm an m ethod, 
were used: first, the  procedure o f C a llow  el al. 
(Biochcm. J., 1938, 32, 1312) as m odified  b y  
l'r ie d good  and  W h id d e n  (Endocrinology, 1939, 25, 
919; 1941, 28, 237) in  w h ich  2 N  aqueous potass ium  
h yd ro x id e  soln. is  used to  deve lop  the co lou r; 
second ly  the m ethod 'o f H o lto r f l and  K o ch  (loc. cit.), 
in  w h ich  5 N  po tass ium  hyd rox ide  soln. was 
used; th ird ly , m easurem ent o f the  co lou r a fte r ex
tra c t io n  in to  0-5 vol. o f ch lo ro fo rm . Cis(jS-) and 
trans (a-) u r in a ry  17-ketosteroids were separated 
b y  the  m ethod o f B aum ann  and M e tzger (Endo
crinology, 1940, 27, 664) and  each fraction , together 
w ith  the to ta l 17-ketosteroids, was m easured co lo ri- 
m e tr ica lly  b y  the  P in cu s  m ethod, b y  the  o r ig in a l 
Z im m erm an m ethod, and  b y  the  Z im m erm an m ethod 
using  a  K le tt-Sum m erson  co lo rim eter w ith  a 
C om ing  f ilte r  52. T h e  resu lts ob ta ined  fo r the  three 
m ethods agreed fa ir ly  w e ll w ith  one another, a l
though  the  o r ig in a l Z im m erm an m ethod gave 
s lig h t ly  h igher resu lts th an  the m od ified  m ethod  o r 
the  P in cu s  m ethod. T h e  recoveries o f added andro- 
sterone and  dehydroandrosterone ranged from  92 to  
98% o f the  theoretica l. O n  the w ho le, th e  P in cu s  
reagent was preferred, because the abso rp tion  m ax i
m um  o f the  green com pound  form ed d iffe rs  g rea tly

from  th a t  o f the  con tam ina ting  red and  brown, 
p igm ents; thus, th e  m ethod  avo id s  the  necessity 
fo r  a co lou r correction . F .  A . R .

H u m a n - m i lk  F a t .  1. C o m p o n e n t  F a t t y  
A c id s .  T .  P .  H i ld i t c h  a n d  M .  L .  M e a r a  
(Biochem. J., 1944, 38, 29-34)— H u m a n  m ilk  fa t, 
exam ined b y  m ethods p rev iou s ly  described, was- 
found  to  con ta in  the  fo llow in g  fa t ty  acids, expressed 
as w e igh t and  m o la r percentages respective ly:

A c id W e igh t, % M o la r, %
D ecano ic . 0-5- 2-7 0-8- 4-2
L a u r ie . 5-1- 7-0 6-7- 9-0
M y r is t ic . 7-6-13-9 8-7-15-8
P a lm it ic . 22-4-24-6 22-8-25-2
S tearic . 7-3- 9-6 6-7- 8-8
A s  A r a c h id ic .. . 0-9- 1-8 0-8- 1-5
A s  D eceno ic  .. trace trace
A s  Dodeceno ic 0-1 0-2
A s  Te tradeceno ic . 0-4- 1-3 0-5- 1-5
A s  Hexadeceno ic . 2-8- 3-7 2-9- 3-8
O le ic . 30-2-36-6 27-6-33-9
O ctadecad ieno ic . 5-5- 8-2 5-1- 7-7
U nsa tu ra ted  C 20_22 . . 2-9- 5-7 2-4- 4-7

T h e  acids o f hum an m ilk  fa t  therefore d iffe r from  
those o f cow  m ilk  fa t  in  c on ta in in g  none lower 
in  the  series th an  decano ic  acid, and  in  c on ta in in g  
m ore d ie theno id  C 18 ac ids and  unsatu rated  C 20- 22 
acids. H u m a n  m ilk  fa t  resembles a  ty p ic a l m ar
garine  fa t  b lend  ra ther than  b u tte r fat. F .  A .  R .

I o d im e t r ic  a n d  C o lo r im e t r i c  M e th o d s  f o r  th e  
E s t im a t io n  o f  C a lc iu m  in  S e r u m  b a se d  o n  th e  
u se  o f a n  im p r o v e d  P e rm a n g a n a te  S o lu t io n .  
J .  A .  D e  L o u r e ir o  a n d  G . J .  J a n z  (Biochem. J., 
1944, 38, 16-19)— In  the  estim ation  o f ca lc ium  b y  
the m ethod o f C la rk  and  C o llip  (J. Biol. Chem., 
1921, 49, 487), th e  fin a l perm anganate t it ra t io n  
suffers from  certa in  d isadvantages, nam ely, th e  
inconven ience o f keep ing  solns. a t  80° C., v a r ia t io n s  
due to  d ifferences in  speed o f t it ra t io n , and  un 
ce rta in ty  o f the  end-po int. T o  overcom e these 
d isadvantages, a  m od ified  perm anganate reagent 
has been devised w h ich  reacts w ith  o x a lic  ac id  a t 
room  tem perature . T h e  reagent a lso reacts sto i- 
ch iom e tr ica lly  w ith  potass ium  iod ide, so th a t  i t  is  
poss ib le  to  t it ra te  the  excess perm anganate io d i-  
m etr ica lly . A lte rn a t iv e ly , th e  excess o f perm an
ganate can  be m easured co lo r im e tr ica lly . T o  
prepare the reagent (approx. 0-1 N), d isso lve
3-5 g o f po tass ium  perm anganate in  1 lit re  o f a  
soln. con ta in in g  50 g  o f M n S O J.4 H 20  and  350 m l o f 
cone, su lphu ric  ac id . T h e  reagent has a  character
is t ic  raspberry-red  co lou r and  is  fa ir ly  s tab le  when 
stored a t  0° C . ; a t  room  tem p, i t  s lo w ly  deposits 
m anganese d iox ide , b u t  the  supe rna tan t flu id  
rem ains p e rfe c t ly  clear, and f ilt ra t io n  is  therefore 
unnecessary. T o  prepare m ore d ilu te  solns. d ilu te  
the OT N  soln. w ith  the m anganese su lpha te  soln. 
and  n o t w ith  w ater. T o  s tandard ise  the  soln., 
add  1 m l o f 0-01 N  sod ium  oxa la te  (dissolve 0-335 g 
in  1 lit re  o f 35% su lp h u r ic  acid) to  2 m l o f the  
perm anganate  soln. and  a fte r  30 m in . a t  room  
tem p, d ilu te  w ith  ab ou t 50 m l o f w a te r and  add
3-5  m l o f 5%  potass ium  iod ide  s o ln .; t it ra te  w ith  
0-01 N  sod ium  th iosu lphate . S ub tra c t from  the 
t it re  th e  vo l. o f th io su lpha te  requ ired  to  t it ra te  
a m ix tu re  o f 2 m l o f th e  perm anganate soln., 
50 m l o f w ater, and  3 -5  m l o f po tass ium  iod ide  
soln. O ne m l o f 0-01 N  th io su lpha te  =  0-2 m g o f 
ca lc ium . F o r  the  t it ra t io n  o f ca lc ium  oxa la te  
p rec ip ita te s  from  serum, d isso lve the pp t. in  a sm all 
d rop  o f 50% n it r ic  ac id , add  2 m l o f 0-01 N
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potassium  perm anganate, and  a fte r 30 m in. d ilu te  
w ith  w ater and  t it ra te  as in  the  s tandard isa tion . F o r  
the co lo rim etric  m ethod, 0-002 N  po tass ium  per
m anganate is  used, and its  co lou r d ens ity  (L) is 
measured in  an  E v e ly n  pho toe le c tr ic  co lo rim eter 
w ith  a green f ilte r  tra n sm itt in g  a t 520m/r. D is 
solve the ca lc ium  oxa la te  ppt. in  a d rop  o f 50% 
n itr ic  acid, add  exa c t ly  10 m l o f 0-002 N  potass ium  
perm anganate, and, a fte r 30 m in. read the  co lou r 
dens ity  (i). T h e  am oun t o f ca lc ium  (mg pe r 100 ml) 
=  K ( L — l), w here AT is  a  constan t depend ing  on 
the con stru ction  o f the  apparatus. D e te rm ine  the 
value o f K  b y  p a r t ia lly  reduc ing  a  s tandard  pe r
m anganate soln. b y  means o f a standard  reductant, 
p re ferab ly  sod ium  oxalate, though  iod ide-th io- 
su lphate and  fe rrous am m on ium  su lpha te  g ive 
ap p rox im a te ly  the  same results. T o  5 m l o f
0-002 N  sod ium  oxa la te  in  35% su lp h u r ic  a c id  add  
5 m l o f 0-004 N  po tass ium  perm anganate and  
measure the co lou r dens ity  (I1) in  an  E v e ly n  p h o to 
electric  co lo rim eter together w ith  th a t  o f 0-002 N  
potassium  perm anganate (L l ). T h e  d ifference 
between these tw o  read ings represents the  loss o f 
co lou r due to  the  a c tio n  o f 10 m l o f a 0-001 N  soln.

10"5
o f s tandard  reductan t, so th a t K  =  — - .  T h e

iod im etric  m ethod  is  m ore accu ra te  th an  the co lo r i
metric, b u t  the  la tte r  is m ore conven ien t w hen a 
large num ber o f estim ations are to  be ca rried  out. 
In  the  estim ation  o f ca lc ium  in  serum, the  p robab le  
error o f the  la tte r  m ethod  is  ±1-0% , and  th a t o f 
the fo rm er ±0-8% . F . A . R .

S e p a r a t io n  o f  C a ro te n e  f r o m  V i t a m in  A  fo r  
the  D e te rm in a t io n  o f  V i t a m in  A  in  B lo o d  
P la s m a .  P .  D . B o y e r ,  P .  H .  P h i l l i p s  a n d  
J .  K . S m it h  (/. Biol. Cliem., 1944, 152, 445-452)—  
Since carotene in terferes w ith  the  estim ation  o f 
v itam in  A  b y  the  C a rr -P r ic e  reaction, i t  m ust be 
removed before sa tis fa c to ry  va lues fo r  the  v ita m in  A  
con ten t o f c a tt le  b lood  can be obta ined . Phase 
separation between lig h t petro leum  and  e thy l 
a lcoho l is no t sa tis factory , b u t a  m ethod  based on 
the d iffe ren tia l so lub ilit ie s  o f carotene and v ita m in  A  
in  50-60%  e th y l a lcoho l gave good results. A d d  
0 m l o f 0-05% sod ium  ch lo r id e  soln., w ith  shaking, 
to 8-0 m l o f a n  abs. e th y l a lcoho l soln. o f the.sam ple 
in  a 50-m l test-tube; leave fo r 30 m in. in  a  re frige
rator, f ilte r  and  w ash the test-tube and  filte r  w ith  
10 m i o f a m ix tu re  o f 4 pa rts  o f abs. e th y l a lcoho l 
and 3 pa rts  o f the  sod ium  ch lo r id e  soln. Carotene 
is rem oved b y  th is  procedure, w h ils t  v itam in  A  and 
part o f the  x a n th o p h y ll rem ain  in  the  filtra te; 
97% or m ore o f th e  carotene was rem oved, and 
recoveries o f 97-99%  o f the  v ita m in  A  were ob 
tained from  m ix tu re s  o f carotene and  v ita m in  A  
in  w h ich  the concn. o f th e  fo rm er was ten  tim es th a t 
o f the la tter. Be fo re  a p p ly in g  the procedure to 
fish liv e r  o ils  o r concentrates p repared b y  d is t il la 
tion  these m ust f irs t be saponified. T h e  procedure 
used fo r b lood  ana lys is  is  as fo llow s. T o  10-0 m l 
o f p lasm a in  a 50-m l test-tube, add  10 m l o f 95% 
ethy l a lcoho l and  24-0 m l o f l ig h t petro leum . 
Stopper the  tube, seal w ith  m inera l o il and  shake 
gently fo r 10 m in., leave in  the  re frigera to r fo r 1 hr. 
to separate and  then, acco rd ing  to  the  am ount of 
carotene present, e ither use 10 m l o f th e  petro leum  
extract o r d ilu te  a p o rt io n  (1-4 m l) w ith  lig h t 
petroleum  and estim ate the- carotene content. 
Transfer a  20-0 p o rtio n  o f the  ex tract, add ing  i f  
necessary some o f th e  u nd ilu ted  soln. used fo r the 
carotene estim ation , to  a  75-m l P y re x  test tube  and  
remove the pe tro leum  in vacuo, f in a lly  w arm ing  
to 70° C. C oo l th e  tube, release the  vacuum ,

and d isso lve the residue im m ed ia te ly  in  S-0 m l 
o f abs. e th y l a lcoho l. (If sapon ifica tion  is neces
sary, d isso lve the  residue in  10 m l o f a lcoho lic  
20% potass ium  h yd ro x id e  soln. instead  o f abs. 
a lcoho l, h ea t fo r 15-20 m in. in  a b o ilin g  water- 
bath , add  an equa l vol. o f w ater and  ex tra c t w ith  
fo u r 5-m l po rtion s  o f ether. W ash  the ex tracts  
tw ice  w ith  w ater and  again  a fte r ad d it io n  o f 5 m l 
o f lig h t petro leum . T ran s fe r the  soln. to  a 75-ml 
P y re x  test-tube, evaporate to  dryness, and  d isso lve 
the residue in  8-0 m l o f abs. e th y l a lcohol.) P re 
c ip ita te  the  carotene and rem ove b y  f iltra t io n  as 
described above, d ilu te  the  filtra te  w ith  w ater so 
th a t the  a lcoho l conc. is ca. 40%, and  then ex tra c t 
b y  shak ing  th o roug h ly  fo r  10 m in. w ith  13-0 m l o f 
l ig h t petro leum . Leave  the  m ix tu re  in  the  re
fr ig e ra to r and  transfe r 10 m l o f the  petro leum  laye r 
to  an  E v e ly n  co lo rim eter tube. M easure the co lou r 
w ith  a N o . 440 filte r  and  estim ate the  xan th op h y ll 
concn. from  a standard  curve. Rem ove  the  lig h t 
petro leum  in vacuo as before, d isso lve the  residue 
in  1-0 m l o f ch lo ro fo rm  and  estim ate the  v ita m in  A  
b y  th e  C a rr -P r ic e  reaction . Recoveries  o f added 
v ita m in  A  a lcoho l were 95-97%  o f the theoretica l, 
b u t the  resu lts ob ta ined  w ith  m ilk  were n o t satis
facto ry , o n ly  an 85% recove ry  be ing  obta ined.

F .  A . R .

C o lo r im e t r ic  D e te rm in a t io n  o f  N ic o t in ic  
A c id .  A .  E .  T e e r i  a n d  S . R .  S h im e r  (/. Biol. 
Chem., 1944, 153, 307-311)— D ifficu lt ie s  are fre 
q u en tly  encountered in  de term in ing  n ico t in ic  ac id  
b y  reaction  w ith  cyanogen brom ide and a p r im a ry  
or secondary a rom atic  am ine, ow ing  to  the  necessity 
o f w a it in g  fo r  th e  co lou r to  develop, to  the  in 
s ta b ility  and  low  in te n s ity  o f the  colour, and to 
tu rb id ity  o r co lou r in  the  b lanks. T h e  use of 
m -pheny lened iam ine and  20% h yd ro ch lo r ic  ac id  
overcom es m ost o f these d ifficu lties. T o  10 m l o f 
a soln., c on ta in in g  n o t m ore th an  60/ig o f n ico t in ic  
acid, add  5 m l o f bu ffe r soln. p H  6-6, and 5 m l o f 
4% cyanogen b rom ide soln. L eave  fo r 20 m in. 
and  add  1 m l o f 5% m -phenylened iam ine d ih yd ro 
ch lo ride  soln. fo llow ed  im m ed ia te ly  b y  1 m l o f 20% 
hyd ro ch lo r ic  ac id . M easure the co lou r w ith in  
15 m in . in  a pho toe lectr ic  co lo rim eter w ith  filte r 
400mp.  C a lcu la te  the  resu lts in  the  usua l way. 
T o  overcom e the d ifficu lt ies  due to  coloured or 
tu rb id  solns., i t  is necessary to  measure tw o  b lanks. 
F irs t, determ ine the  sam ple b la n k  b y  m easuring 
the co lou r o f a m ix tu re  o f 10 m l o f the extract, 
5 m l o f bu ffe r soln., 6 m l o f water, and  1 m l o f 20% 
h yd ro ch lo r ic  acid, and then measure in  the  same 
w ay  the  reagent b la n k  cons ist ing  o f 16 m l o f water, 
5 m l o f cyanogen b rom ide soln., and  1 m l o f the  
m -phenylened iam ine soln. T h e  la tte r  b la n k  is 
constan t and  need be determ ined  on ly  once fo r  a 
series o f assays. Set the  in strum en t a t  zero aga inst 
d is t ille d  w a te r and  then sub tra ct the  sum  o f the 
read ings o f the  tw o  b lanks  from  th a t  o f the  u n 
know n. W h en  th is  p rocedure  was used, the recovery 
o f added n ico t in ic  ac id  was 97 to  104% o f the  
theoretica l. F .  A . R .

B a c t e r i o l o g i c a l

D ir e c t  C o u n t  o f  M ic r o - o r g a n is m s  in  C i t r u s  
P r o d u c t s  [a n d  P o w d e r e d  P e c t in ] .  J .  W . 
S te v e n s  a n d  T .  C . M a n c h e s te r  (J. Assoc. Off. 
Agr. Chem., 1944, 27, 302-307)— S ince c itru s
p roducts  are sterilised d u ring  m anufacture, d irec t 
m icroscop ica l counts m ust rep lace p la te  m ethods 
to  in c lude  the dead organism s th a t in d ica te  low
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q u a lity  fru it  o r  in san ita ry  m anu factu ring  con
d itions. T o  the sam ple (1 m l o r its  weighed equ iva 
lent) in  a 10- o r 25-ml graduated cy lin d e r add from
1 to  11 m l o f w ater (accord ing to  the  d ilu t io n  re
quired) and  an equa l vol. o f a fre sh ly  prepared
0-5% soln. o f ge la tin  know n  to  be p ra c t ica lly  free 
from  m icro-organism s. S topper the  cy lin d e r and 
m ix  the con ten ts  b y  in ve rtin g  a t least 25 times. 
T ran s fe r tw o  O -l-m l po rtion s  o f th e  soln. im m e- 
d a te ly  to  app ropria te  squares o f a  s lide  w ith  etched
1-cm squares and spread the sam ples even ly  w ith  a 
p la t in u m  needle. D r y  the  film  a t room  temp., 
heat g en tly  b y  passing three tim es th rough  a sm a ll 
flame, f ix  the  film  b y  flood ing  w ith  fo rm a lin  and 
a llow ing  i t  to  stand  fo r 1-5 m in. P o u r  o ff the 
excess o f fo rm a lin , a llow  the film  to  become a lm ost 
d ry, w ash g en tly  w ith  35% a lcoho l and  then  w it l i  
w a te r and d ry  a t room  tem p. F lo o d  the film  w ith  
m ethy lene b lue soln. (prepared b y  add ing  excess 
o f the  dye to  1 p a rt o f 95% a lcoho l and  1-5 p a rt  o f 
w a ter and f ilte r in g  the soln. a fte r i t  has stood over
n ight) and  ap p ly  gentle heat o ccas iona lly  du ring
2 m in . Rem ove excess o f the sta in  and  wash the 
film  b y  d ip p in g  the  s lide in  2 o r m ore po rtion s  o f 
w ater and  d ry  a t room  tem p. E xa m in e  the film s 
w ith  an  o il im m ersion ob jective  (ca. 95 x )  and  an 
8 o r 10 x  eye-piece fitted  w ith  a B reed  and  B rew  
o cu la r m icrom eter disc. S tandard ise the  m icro 
scope as described in  the  B reed  m ethod (Science, 
1913, 98, 204). T h e  num ber o f fie lds to  be counted 
depends upon  the num ber o f organism s pe r fie ld 
and  the  prec is ion  requ ired. I f  th e  firs t few  fie lds 
show  less than  50 organism s o f any  one class (yeast, 
m ould  spores, m ou ld  m yce lia  o r bacteria) i t  w i l l  be 
necessary to  coun t th is  class in  50 fie lds (25 on each 
film ) fo r  a  p robab le  erro r o f 10%. W hen  the  
num ber per fie ld  is greater th an  50, the  coun ting  o f 
25 fie lds w il l  suffice to  m a in ta in  the  same probab le  
error. A  coun t o f m ore th an  100 fie lds' d iv ided  
between the tw o  film s is seldom  necessary, regard
less o f how  few  organism s are present. T h e  fie lds 
shou ld  be so d is tr ibu ted  th a t  un ifo rm  coverage o f 
each film  is  atta ined . C ount each type  o f o r
gan ism  separate ly  fo r each fie ld  and  bacte ria  o n ly  
w ith in  the  inne r c irc le  o f the m icrom eter d isc  where 
d e fin it io n  is  best. D e te rm ine the m ean coun t per 
fie ld  fo r  each class on the  firs t f ilm  and the corre
spond ing  figure on  the second film  and  average the 
tw o m ean va lues fo r  each class. N o . o f organism s 
per m l =  (fields per sq.cm . x  100) X  average coun t 
p er fie ld  x  d ilu tion .

T o  test pow dered  pectin , w e igh  2 g  ra p id ly  in  a 
sterile  beaker, transfe r q u ic k ly  to  a sterile  250-ml 
w ide-m outhed glass-stoppered bo ttle , t i lt in g  and  
tapp in g  the b o ttle  so th a t the  p ec tin  co llects  on  one 
side o f the  bottom . T i l t  the  b o tt le  in  the  opposite 
d ire c tio n  and add  7 m l o f sterile  00° B r ix  s im ple 
sy rup  from  a p ipe tte  so th a t i t  does n o t com e in to  • 
con ta ct w ith  the pectin . M ix  the  syrup  and pec tin  
w ith  a sterile  glass rod  u n t il a sm ooth  suspension is 
form ed, q u ic k ly  add  92 m l o f sterile  w ater and  shake 
u n til d ispersion  o f the  pec tin  is  com plete. A lte r 
na tive ly , d isperse a m ix tu re  o f 2 g  o f p e c t in  and  
ca. 12 g  o f 4-6  m esh sterile  sand in  99 m l o f sterile 
w ater b y  s tir r in g  w ith  a  sterile  glass rod. F o r  the  
d ire c t to ta l coun t m ix  the 2% pec tin  sol w ith  2 parts  
o f 0-25% ge la t in  soln. and  1 p a rt  o f w ater and 
prepare sta ined  film s as a lready  described. T h is  
p rocedure does no t show  yeast and bacteria  spores 
because o f th e  d iff ic u lty  o f s ta in ing  these bodies. 
N e isser’s spore-sta in ing procedure, as described 
b y  T an n e r ("Bacteriology and Mycology of Food,” 
1st E d ., p. 85; Jo h n  W ile y  &  Sons, Inc., N e w  Y o rk , 
1919), was found  satis factory . S ta in  the film s w ith

an ilin e  w ater and  fuchsin , p a r t ly  decolorise w ith  
h yd ro ch lo r ic  acid, and  f in a lly  countersta in  w ith  
m ethy lene b lue as p rev iou s ly  described. The 
spores are sta ined red and the vegetative cells blue, 
so tha t to ta l counts and  spore counts m ay be made 
on  the same film . Resu lts  are g iven  fo r a  num ber 
o f c itru s  ju ice  p roducts  and com m ercia l pectins 
but, as yet, the da ta  are in su ffic ien t to  ind ica te  a 
crite r ion  from  the san ita ry  s tandpo in t. T h e . 
m ethod appears to  be adap tab le  to  fru it  p roducts 
o the r than  c itrus. A . O. J.

M e th o d  fo r  th e  A s s a y  o f  P e n ic i l l in .  N .  G . 
H e a t le y  (Biochcm. J., 1944, 38, 01-65)— M ake  up 
the fo llow ing  m ed ium  w ith  ta p  w ater: Lem co  m eat 
ex tract, 1%; bacte rio log ica l peptone, 1% ; sodium  
ch lo ride  0-5%, agar 2%, and  add  50 m l o f M / 1-5 
phosphate bu ffe r p H  6-8 per litre  and  pheno l red to 
a  fin a l concn. o f 0-0025%. S te rilise  a t 15 lbs. per 
sq. in. fo r  20 m in. and pou r 20-m l quan titie s  in to
4 in. P e tr i dishes. Coo l and  seed the  p la tes w ith  a 
16-24 hr. b ro th  cu ltu re  o f Staphylococcus aureus 
(N .C .T.C . 6571). T i l t  and  shake to  cover the 
surface o f the  agar w ith  the cu ltu re, d raw  o ff the 
surplus, and  m ark  the  edge where the cu ltu re  is 
d raw n  off. D r y  in  a 37° C. in cu b a to r fo r 1-2 hr. 
w ith  the  lid  lifte d  ab ou t J  in. above the bo ttom  of 
the  d ish, and  then  p lace on  the surface o f the  agar 
a num ber o f sm a ll glass o r v itreous  po rce la in  cy 
linders, 9-6 m m  h igh  and 5-1 and  7-2 mm. in te rna l 
and  ex terna l d iam ete r respective ly . O ne end of 
these cy lin de rs  is beve lled  in te rn a lly  and  the sharp 
edge is g round p ra c t ica lly  plane. T h e  cy lin de rs  
are  d ry-ste rilised  in  a  P e t r i d ish  and  m om entarily  
flam ed before be ing  p u t on  to  the  agar. A d ju s t  the 
soln. to  be tested so th a t the  p H  is between 5 and S, 
and  d ilu te  to  a concn. between 0-5 and  2-0 O xford  
u n its /m l w ith  0-02 M  phosphate  bu ffe r o f p H  7. 
P o u r  the  solns., w h ich  need n o t be sterilised, in to  
the  cy linders, in cub a te  th e  p la tes a t  37° C. fo r 
16-24 hr. and  measure the d iam eters o f th e  zones 
o f in h ib it io n  e ither b y  m eans o f a transparen t scale 
o r w ith  ca lipers. T o  ob ta in  the  best results, a 
s tandard  soln. o f p e n ic illin  c on ta in in g  2, 1 and 
0-5 u n its /m l shou ld  be tested w ith  each ba tch  of 
unknow ns. T h e  resu lts are ca lcu la ted  from  the 
cu rve  ob ta ined  b y  p lo tt in g  the d iam eters given 
b y  the standard  solns. aga inst th e ir  potencies. 
I t  is im p o rta n t th a t  the  cy lin de rs  shou ld  be arranged 
on  the  p la tes in  a p a rt ic u la r  w ay, as the  cy linders 
near the  p o in t  a t  w h ich  the  p la te  has been dra ined 
tend  to  g ive lo w  results. In  a quad rup lica te  assay, 
i t  is best to  arrange the sam ples in  the  same order 
on a ll fo u r p lates, b u t on  each successive p la te  the 
series is begun 90° fa rth e r round  re la tive  to  the  side 
from  w h ich  surp lu s cu ltu re  was dra ined. I f  9% is 
taken  as the  coe ffic ien t o f va r ia t ion , then fo r 
P  =  0-01 the lim its  o f a ccu racy  fo r  a sing le assay 
in  quad rup lica te  are ±23-2% , fo r an  assay in  
t r ip lic a te  ±26-9%  and  fo r an  assay derived  from  
o n ly  tw o  m easurem ents ±36-7% . T h e  correspond
ing  figures fo r  P  =  0-05 are ±19-5, 22-7 and 
27-7% respective ly . F .  A . R .

Im p ro v e d  S h o r t  T im e  T u r b id im e t r i c  A s s a y  
fo r  P e n ic i l l in .  J .  R .  M c M a h a n  (J. Biol. Chem., 
1944, 153, 249-258)— P u t  a num be r o f sm a ll glass 
test tubes, 4 in . b y  | in., in to  su itab le  racks, cover 
w ith  in verted  sta in less steel tra ys  J  in. deep to  keep 
ou t du st con tam ina tion , and  d ry  sterilise  a t  170° C. 
fo r  1J  hr. P u t  am ounts rang ing  from  0 to  0-12 m l 
o f a s tandard  so lu t io n  o f p e n ic illin  con ta in ing
5 O x fo rd  un its  per m l in to  one set o f tubes, and 
s im ila r  vols. of the  so lu t io n  to  be tested in to  another
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set o f tubes, us ing  a m icro-p ipe tte . P repa re  a 
basal m ed ium  con ta in in g  16 g per lit r e  o f D ifco - 
Bacto  n u tr ie n t b ro th  and  4 g  per lit re  o f yeast 
ex tract and  sterilise  a t 15 lb. fo r 15 to  20 m in. 
Add  65 m l per litre  o f a 14-18 hr. cu ltu re  of 
Staphylococcus aureus S tra in  H , g row n  on  a m edium  
con ta in ing  8 g o f D ifco -B a c to  dehyd ra ted  pow der 
per litre , p u t  7 m l o f the  in ocu la ted  basa l m ed ium  
into  each tube  and  in cuba te  a t  37° C. fo r  3 hr. 
Steam  fo r  10 m in. and  measure the  tu rb id it ie s  w ith  
a Lum e tron  N o . 402 E  co lorim eter, us ing  a 530m/j. 
filter. C a lcu la te  the  resu lts from  the ca lib ra t io n  
curve ob ta ined  w ith  th e  s tanda rd  so lu tions. T h e  
p rec ision o f the  test is sa id  to  be som ew hat better 
than th a t o f the  O x fo rd  p la te  m ethod  (cf. preced ing  
abstract), and  i t  is cons iderab ly  m ore rap id .

F .  A . R .

W a t e r

C o n c e n t r a t io n s  o f  c e r t a in  T r a c e  M e t a ls  in  
D r in k in g  W a te r s .  R .  A .  K e h oe , J .  C h o la k  a n d
E. J .  L a r g e n t  (J. Amer. Water Works Assoc., 1944, 
36, 637-644)— D r in k in g  waters from  some eastern 
and cen tra l states o f the  U .S .A . were ana lysed to 
determ ine the  degree o f con fo rm ity  w ith  recent 
lim its  fo r in o rgan ic  elem ents (cf. A n a ly s t ,  1944, 69, 
186). Spectrog raph ic  m ethods were used to  
determ ine manganese, lead, tin , iron, copper, and  
silver, po la rog raph ic  m ethods fo r  arsen ic and  zinc, 
and H u b b a rd 's  m ethod  (Ind. Eng. Chem. Anal. 
Edn., 1940, 12, 768) fo r  m ercury. A  d is t illa t io n  
m ethod was used fo r iso la t io n  o f fluorine. N o n e  o f 
the w aters con ta ined  concns. o f lead, copper, zinc, 
or arsenic as h igh  as the  respective lim its . Several 
exceeded the  com b ined  lim it"  fo r iron  and  m an
ganese (0-3 p.p.m .), ow ing, p robab ly , to  loca l 
corrosion in  iron  p ipes. Concns. o f fluo rine  >  
10  p.p.m . were found  o n ly  in  areas where denta l 
fluorosis was know n  to  be endem ic. N o  increase in  
the concn. o f iron  o r a lu m in iu m  resu lts from  the 
use o f sa lts o f these elem ents in  w a te r treatm ent. 
Dangerous concns. o f lead, copper, o r  z in c  were no t 
found in  a n y  instance, a lthough  sam ples were 
obta ined from  system s using  copper, brass, lead, 
and ga lvan ised  pipes. T in ,  m ercury, and  arsen ic 
were found  in  o n ly  a few  samples, and  s ilve r was 
either absent o r p resent in  a concn. <  0-0005 p.p.m ., 
the lim it  o f the  an a ly t ica l m ethod  em ployed.

D . D .

D e te rm in a t io n  o f  C a r b o n  D io x id e  i n  W a te r .
D . S. M c K in n e y  a n d  A .  M .  A m o r o s i  (Ind. Eng. 
Chem., Anal. Ed., 1944, 16, 315-316)— A n  adap ta 
tion o f P a rtr id g e  and Schroeder's ev o lu tion  m ethod 
(A .S.T.M ., P a r t  I I I ,  1942) is  described. T h e  sam ple 
is titra ted  between the  end-po in ts  a t  p H  8-5 (9 when 
phosphates are present) and  p H  5, ac id ified , bo iled  
to expel ca rbon  d iox ide , coo led and  re -titra ted  
between the same tw o  end-points. T h is  doub le 
titra tio n  e lim ina tes the  effect o f in te rfe ring  sub
stances, the  d iffe rence between the tw o  readings 
g iv ing the am oun t o f ca rbon  d io x id e  present. 
Samples shou ld  be ana lysed  p ro m p t ly  and  tra n s
ferred from  one vessel to  ano the r b y  siphon ing. 
A  prec ision o f ± 1 p.p.m . is  ob ta inab le . Reagents—  
Mixed indicator: 0-1 g  o f m ethy l red and 0-1 g o f
o-cresolphthalein (or pheno lph tha le in ) in  200 m l o f 
50% alcohol. Buffer solns.: fo r  p H  8-5 (or 9-0) and  
p H  5. Hydrochloric acid: 0-02 N .  Sodium hy
droxide: approx. 0-02 N,  carbonate-free, stored in  
waxed bo ttles  fitted  w ith  soda-lim e traps. Method 
— A d d  0-4 m l o f m ixed  in d ica to r  to  100 m l o f 
p H  8-5 and p H  5 bu ffe r solns. in  250-m l stoppered

flasks. A d d  the same am oun t o f in d ica to r  to  
100 m l (V s) o f the sam ple to  be tested and  t it ra te  
to  p H  8-5, using  ac id  o r a lk a li as requ ired  and 
m atch ing  the buffered soln. I f  h yd ro x id e  is added 
record the  vo l. (V lx m l). A d d  0-02 N  ac id  to  p H  5 
(V j m l). A d d  20% excess o f ac id  (not less th an  
5 drops), b o il s trong ly  fo r  2 m in., coo l ra p id ly  to  
room  temp., add  a lk a li to  p H  8-5 (V 2I m l), and 
t it ra te  w ith  ac id  to  p H  5 (V 2 m l). M ake  the fo llo w 
in g  correction  fo r ca rbon  d io x id e  in  the  sod ium  
hyd rox ide  soln. T it ra te  80 m l o f carbon-d iox ide- 
free w ater to  p H  8-5 w ith  sod ium  h yd rox ide  soln., 
then  add  0-02 N  ac id  to  p H  5 (A m l). A d d  im m e
d ia te ly  20 m l o f sod ium  h yd rox ide  soln. and aga in  
note  the  vo l. o f ac id  requ ired  to  change the p H  
from  8-5 to  5 (B  m l). I f  X m l  is  the  am ount o f 
ac id  requ ired  to  rem ove ca rbon  d io x id e  in  1 m l o f 
th e  sod ium  h yd rox ide  soln. X  =  (B — A)/20 . T h e  
am oun t o f ca rbon  d io x id e  in  th e  sam ple is g iven  b y  
the equation :

C 0 2(in p.p.m .)
=  1 0 0 0 .K .N [(V j— V 2 X )  — (V 2— V 2IX ) ] / V 3

where K  =  45-56 fo r the p H  8-5 to  5 o r 43-95 fo r 
th e  p H  9 to  5 t it ra t io n , AT =  n o rm a lity  o f the  acid. 
L a rg e  am ounts o f su lp h ite  o r su lph ide  destroy  the  
in d ica to rs  though  sm all am ounts o f su lp h ite  do  n o t 
in terfere. A  correction , fo r  w h ich  the o rig in a l 
p aper shou ld  be consu lted, can be m ade fo r sm a ll 
am ounts o f su lph ide. C. F .  P .

T h e  D e te rm in a t io n  o f  S o lu b le  P h o s p h a te  
a n d  S i l i c a  in  W a te r  w i t h  th e  S p e k k e r  A b s o r p t io -  
m e te r .  T .  S. H a r r i s o n  a n d  H .  S t o r r  (J. Soc. 
Chem. Ind., 1944, 63, 154-157)— C on tro lled  re
ductions  o f phosphom o lybdate  and  s ilicom o lybda te  
b y  q u in o l to  m o lybdenum  b lue are used fo r the  
dete rm ina tion  o f phosphate  and  s ilicate , each in  
absence o f the  other, in  bo ile r water. M o d ifica t ion s  
o f a c id  concn. can  be m ade to  g ive cond itions  in  
w h ich  c ith e r rad ica l m ay  be determ ined in  presence 
o f the  other, (i) Procedure for phosphate in absence 
of silica— F ilte r  a su itab le  p o rt io n  o f the  sam ple and, 
i f  necessary, neu tra lise  the  f iltra te  b y  the ca lcu la ted  
a d d it io n  o f N  su lp hu ric  ac id . T o  a conven ien t 
fra c tio n  add  the fo llow in g  reagents in  order, 
m ix in g  tho rough ly  a fte r each a d d it io n : 2 m l o f 
am m on ium  m o lybda te  soln. (5% in  N  su lp hu ric  
acid), 2 m l o f qu in o l soln. (5% in  w ater con ta in ing  
1 m l o f N  su lp hu ric  ac id) and  3 m l o f sod ium  
su lp h ite  soln. (fresh ly prepared, 20% in  water). 
M ake  up  the  b lue soln. to  60 m l and  f i l l  a  4-cm  ce ll 
fo r  the  absorp tiom eter m easurem ent, using  I lfo rd  
red filte rs  (No. 608). C onvert the  read ing  to  P 0 4'" ,  
us ing  a g raph  ob ta ined  w ith  standard  solns. o f 
A n a la R  sod ium  phosphate  (1 p a rt  P O / "  per 
100,000) treated  exa ctly  as the  sam ple, (ii) Pro
cedure for silica in absence of phosphate— Proceed 
as in  (i) b u t read “ s il ic a ”  fo r  phosphate  and  ensure 
th a t (a) a t  least 2 m in. is a llow ed  fo r the  deve lopm ent 
o f th e  s ilicom o lybda te  p r io r  to  its  reduction , and 
(b) each co lou red  liq u id  is set aside fo r  a t least 
15 m in. before m ak ing  the absorptiom eter measure
m ent. C a lib ra te  b y  using  a standard  s ilica  soln. 
(1 p a r t  S iO . per 100,000) prepared  b y  fus ing  pu re  
s ilic a  w ith  sod ium  carbonate in  a p la tin um  crucib le , 
d isso lv ing  in  water, ad ju s ting  to  n e u tra lity  w ith  
N -su lp h u r ic  ac id  and  m ak ing  u p  to  volum e, 
(iii) Procedure for phosphate in presence of silica—  
A s  in  (i), b u t  add  7 m l o f N  su lphu ric  ac id  p r io r  to  
the  m o lybda te  to  p reven t in terference from  silica, 
add  7 m l o f N  cau stic  soda im m ed ia te ly  a fte r th e  
su lph ite  to  in ten s ify  the  co lour. Ca librate , using  a 
g raph  prepared  from  standard  solns. treated  ex a c t ly
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as the  sample, (iv) Procedure for silica in presence 
of phosphate-— A s  in  (ii), b u t add  10 m l o f 0 N  
su lp h u r ic  ac id  a fte r th e  m o lybda te  to  p reven t in te r
ference from  phosphate, o m it the  su lph ite , take 
read ings a fte r a 20 m in. in te rv a l and  in te rp re t 
from  a s im ila r ly  p repared  ca lib ra t io n  graph. B.S.C.

A g r i c u l t u r a l

M o d i f ic a t io n  o f th e  P i c r i c  A c id  M e th o d  fo r  
D e te rm in a t io n  o f  H y d r o c y a n ic  A c id  in  W h ite  
C lo v e r  P la n t s .  J .  T .  S u l l iv a n  (J. Assoc. Off. 
Agr. Client., 1944, 27, 320-325)— W h ite  c lover 
p lan ts  m ay  be grouped in to  4 classes— I, p lan ts  
con ta in in g  b o th  g lucoside and enzym e; II, p lan ts  
c on ta in in g  the  g lucoside b u t n o t the  enzym e; 
I I I ,  p lan ts  con ta in in g  the  enzym e b u t n o t the 
g lucoside; IV ,  p lan ts  con ta in in g  n e ith e r g lucoside 
no r enzym e (Cork ill, N e w  Zealand J. Sci. Tech., 
1940, 2 2 B , 65). T h e  g lucoside has been found 
to  be a  m ix tu re  o f lin am a rin  and  lo toaustra lin  
(M e lv ille  and  D oak, Id., 1940, 2 2 B , 67) and  show n 
to  be hyd ro lysed  b y  linam arase prepared  e ither 
from  linseed o r from  the c love r p la n t (Coop, Id., 
1940, 22 B , 71). E x p ts .  m ade w ith  classes I  and  I I  
to  estab lish  the  cond ition s  under w h ich  a ll the  
h yd ro cyan ic  ac id  in  the  g lucoside can  be determ ined 
led  to  the  fo llow ing  m ethod. G r in d  10 g  o f fresh 
c lo ve r leaves w ith  w ater in  a W a r in g  B le n d o r o r 
w ith  sand in  a m ortar. T o  the  liq u id  and  lea f 
fragm ents in  a  fla sk  add  1 m l o f linam arase soln. 
(Coop, loc. cit.) and  a few  m l o f to luene, stopper the  
fla sk  t ig h t ly  and  in cuba te  a t room  temp, fo r  a t 
least 1 day. Rem ove the  stopper and im m ed ia te ly  
steam  d is t il 80-90 m l, rece iv ing  the d is t illa te  in  a 
beaker con ta in in g  5 m l o f 2% potass ium  hyd rox ide  
soln. and  keep ing  the  t ip  o f th e  condenser be low  
the  surface o f th e  liq u id  fo r the  f irs t h a lf o f the  d is 
t illa t io n . H e a t  an a liq u o t p o rtio n  o f the  d is t illa te  
w ith  a lk a lin e  p ic ra te  and com pare the  co lou r change 
w ith  th a t o f a b lank  expt. b y  means o f the  p h o to 
m eter as p rev iou s ly  described (J. Assoc. Off. Agr. 
Chem., 1939, 22, 781; A n a ly s t ,  1940, 65, 122). 
Takad iastase , w h ich  was tr ied  as an  a lte rna tive  to  
linam arase, som etim es gave a low er y ie ld  o f 
h yd ro cyan ic  acid. A . O. J.

E f fe c t  o f  F lu o r in e  o n  D e n ta l H e a lt h  [o f Sheep ].
G . F .  B o d d ie  (Lancet, 1944, 247, 46)— T h e  effect of 
ch ro n ic  fluorine  po ison ing  in  sheep is  described. 
I t  is be lieved  th a t 1 p.p.m . in  d r in k in g  w ater is 
necessary to  p reven t d en ta l caries, ..whereas when 
m ore th an  4 p.p.m . are present, the  tee th  w il l  show  
m o ttlin g  and p it t in g  (cf. A in sw orth , A n a ly s t ,  1934, 
59, 380). In  the im m ed ia te  v ic in ity  o f an  a lu 
m in ium  fa c to ry  herbage was found  to  con ta in  
between 44 and 61 p.p.m . o f fluorine, w h ils t runn ing  
w a te r from  a  stream  con ta ined  0-1 p.p.m . F lo ck s  
in  the  ne ighbourhood  were unhea lthy , the sheep 
becam e d eb ilita te d  and lam bs were born  weakly. 
T h ree  types o f d en ta l lesion were shown; in  a d d it io n  
to  p it t in g  the  teeth  were so soft th a t irregu la r wear 
occurred  and  o ften  sharp  edges developed. W ith  
such teeth  the an im a l was unab le  to  chew  its  food 
p roperly . T h e  th ird  stage was the deve lopm ent o f 
severe in flam m ato ry  changes around  the  teeth. 
T h e  jaw  bones o f these an im a ls  had  a fluorine  
con ten t o f 0 -30-T25%  com pared w ith  ca. 0-24% 
in  no rm a l sheep. J . A .

G a s  A n a l y s i s

G a s o m e t r ic  D e t e rm in a t io n  o f N i t r i c  O x id e .
D . J .  L e  R o y  a n d  E . W . R .  S te a c ie  (Ind. Eng.

Client., Anal. Ed., 1944, 16, 341)— G rin d  together a 
pe lle t o f po tass ium  hyd rox ide  and sod ium .su lph ite  
crysta ls, w h ich  w il l  p roduce a th ic k  paste. Fo rm  
the paste in to  a bead on a loop  o f p la t in u m  w ire  and 
d ry  i f  necessary, b u t no t too  m uch, as otherw ise 
abso rp tion  does n o t take  place. In troduce  the 
bead in to  the  gas m ixture . N it r ic  ox ide  is com 
p le te ly  absorbed as sod ium  hypon itrososu lphate  
in  5-10 m in. W . R . S.

I n o r g a n i c

P r e d ic t a b le  C o n c e n t r a t io n  o f  S ta n d a rd  S o lu 
t io n s  o w in g  to  E v a p o ra t io n .  H .  A .  L ie b h a fs k y
(Ind. Eng. Client., Anal. Ed., 1944, 16, 349)— A  
ca lcu la tion  has been m ade o f th e  concen tra tion  o f a 
vo lum e tr ic  soln. in  a closed con ta iner w hen the soln. 
used is  d isp laced  b y  d ry  a ir  w h ich  becomes saturated 
a t  the  expense o f the  soln. before the  n ex t w ith 
draw a l. I f  15 litre s  o f soln. are used in  th is  way 
u n t il 1-5 litre s  rem ain, th e  con cen tra tion  from  this 
cause w i l l  increase the n o rm a lity  b y  0-02%.

L .  A . D.

D e te rm in a t io n  o f  S u lp h u r  in  B r a s s  and  
B r o n z e  b y  th e  C o m b u s t io n  M e th o d .  A .  C. 
H o l l e r  a n d  J .  P .  Y e a g e r  (Ind. Eng. Chem., Anal. 
Ed., 1944, 16, 349)— T h e  com bustion  m ethod  of 
de te rm in ing  su lphu r (com bustion  o f the  m etal 
sam ple a t h igh  tem p, in  a  stream  o f oxygen, ab
sorp tion  o f the su lphu r oxides in  a su itab le  soln. 
and  t it ra t io n  o f th e ir  equ iva len t o f acid) m ay  be 
used on brass and  bronze. T h e  e x it  end o f the 
com bustion  tube  is packed fo r h a lf an in ch  w ith  
ign ited  asbestos fib re  in  a po s it io n  where the 
asbestos is heated to  redness. C h rom ium  sesqui- 
ox ide, ig n ited  in  oxygen  a t 2,400° F .  (1320° C.), 
is the  on ly  su itab le  bedd ing  m ate ria l fo r  use in  the 
boats. Method— Use OT to  1-0 g. o f 20 to  60-mesh 
sam ple and  bu rn  a t 2100° F . (1150° C.) in  a  2 litre /  
m in. cu rren t o f oxygen. T it ra te  w ith  standard 
N a O H  5 to  10 m in. a fte r b eg inn ing  the  com bustion  
and  con tinue  the oxygen  flow  fo r 5 m in. m ore to 
con firm  th a t the reaction  is  com plete. U se bromo- 
cresol green as in d ica to r  to  avo id  in terference by 
g raph ite  in  the  sample. L .  A . D.

D e te rm in a t io n  o f I r o n  w i t h  o - P h e n a n th ro lin e .
S. L .  B a u d e m e r  a n d  P . J .  S c h a ib le .  (Ind. Eng. 
Chem., Anal. Ed., 1944, 16, 317-319)— In  the 
pho tom e tric  d e te rm ina tion  o f iron  in  ashed egg 
y o lk  and  wh ite , sod ium  c itra te  is recom m ended as 
a  bu ffe r instead  o f sod ium  acetate. T ran s fe r an 
a liq u o t p o rt io n  o f soln., su itab le  fo r  the  range of 
the  photom eter, to  a 25-m l flask, add  1 m l o f 1% 
hyd roqu inone  soln. and  2 m l o f o-phenanthro line 
soln. (0-5 g in  200 m l o f water) and  25% citrate 
soln. in  the  o rder nam ed; the firs t tw o  shou ld  be 
fresh ly  p repared  or colourless. T h e  am ount of 
c it ra te  requ ired  to  p roduce p H  3-5 m ust be deter
m ined  b y  t it ra t io n , b u t fo r seria l analyses o f s im ila r 
m ateria ls  an  average vo l. o f bu ffe r m ay  be used. 
A d ju s t  the vo lum e to  25 m l, set aside fo r 30 m in. at 
above 20° C., and  take the  pho tom e tric  reading 
w ith  1-cm abso rp tion  ce lls  and  a 12-5 m m  N o . 430 
dark-shade blue-green C o rn in g  filte r. A  b lank  
de te rm ina tion  shou ld  be run. C a lcu la te  the  iron 
concn. b y  reference to  a cu rve  m ade b y  m eans o f a 
s tandard  soln. (1 g  o f e le c tro ly tic  iron  in  50 m l of 
10% su lp hu ric  ac id , d ilu ted  to  1 litre) subm itted  to 
the  same treatm ent. W .  R . S.
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(I) D e t e rm in a t io n  o f  C a r b o n  b y  th e  L o w -  
p re s s u re  C o m b u s t io n  M e th o d .  W . M .  M u r r a y
and  S. E .  Q . A s h le y  (Ind. Eng. Chcm., Anal. Ed., 
1944,16, 242-248). (2) D e te rm in a t io n  o f  C a rb o n
in  L o w - c a r b o n  S te e l. P r e c is io n  a n d  A c c u r a c y  
o f th e  L o w - p r e s s u r e  C o m b u s t io n  m e th o d . 
R . W . G u r r y  a n d  H . T r i g g  (Id., 248-250)— The  
m ethod discussed in  b o th  papers is b a s ica lly  th a t 
of W oo ten  and G u ld n e r (Ind. Eng. Chon., Anal, 
lid., 1942, 14, 836). T h e  sample, in  a  re frac to ry - 
lined p la t in u m  a llo y  crucib le , is heated b y  h igh  
frequency in d u c t io n  in  oxygen  a t  150-200 m m  
pressure in  a closed system . T h e  ca rbon  d io x id e  
formed is frozen  in  a co ld  trap, the  excess o f oxygen 
is pum ped away, and  the  ca rbon  d io x id e  is a llow ed  
to w arm  up  to  room  tem p, and to  expand  in to  a 
known vo lum e in  w h ich  its  pressure is measured.

(1) T h e  design and  constru ction  o f th e  apparatus 
has been m odified  in  several w ays and  d iagram s of 
two versions are given. A  dev ice has been added, 
consisting o f a tube  w ith  m any  branches from  w h ich  
samples can be m oved b y  means o f a m agnet in to  
the com bustion  cruc ib le ; severa l sam ples m ay  thus 
be b u rn t w ith o u t open ing  the  appara tus  to  the  air. 
The p la t in u m  a llo y  c ru c ib le  m ust be s trong ly  
re inforced to  have a good life ; line rs  o f b e ry llia  are 
considered the best y e t used, m agnesia a lso being 
good. T h e  opera tion  o f the  appara tus  and  ca lcu 
lation  o f resu lts are described in  deta il. Several 
conclusions are d raw n  from  experience w ith  the 
method, in c lu d in g  the fo llow ing . T h e  prec is ion  is 
about ±0-0005% o f carbon  on  sam ples usua lly  
con ta in ing  m ore than  0 004% , and  the hom ogene ity  
of the sam ple becomes o f m a jo r im portance . T h e  
blank averages abou t 0-0005% o f ca rbon  except on  
the firs t ru n  o f the  day, w hen i t  m ay  exceed 0-001%. 
The sam ple need n o t be ve ry  fin e ly  d iv id e d — e.g., 
c lipp ings o f sheet s ilicon  steel w e igh ing  30 m g are 
used, fine r d iv is io n  resu lting  in  con tam ina tion  from  
the too ls  em ployed. W ash in g  the  sam ples w ith  
organic so lvents tends to  cause h igh  resu lts; p re
heating sam ples in vacuo to  rem ove adsorbed gas 
causes loss o f ca rbon  and  lo w  results. D e te rm ina 
tions m ay  take  2 hr. o r less, and  the  m ethod is 
preferred to  m od ifica tions  o f o ld e r p rocedures w h ich  
have been tried , e.g., separation  o f ca rbon  and 
carbides b y  so lu t io n  o f th e  steel in  potass ium  copper 
ch loride soln. o r com bustion  and  abso rp tion  o f the 
carbon d io x id e  in  ba rium  h yd rox ide  soln.

(2) T h e  p rec is ion  and accu racy  o f the  resu lts 
obta ined b y  the W oo ten  and  G u ldne r m ethod 
(w ith s lig h t m od ifica tions  to  the  appara tus  and 
procedure) have been determ ined. T h e  precision, 
determ ined from  resu lts on  0-5-g samples o f 4 steels 
of carbon con ten t 0-015-0-026%, is abou t ± 0  0005% 
of carbon  and in  favou rab le  c ircum stances m ay 
approach the  b la n k  va lue  (about 0-0002%). T h is  
is a t least 3 tim es as good as the  usua l com bustion  
method. A g a in  the  im po rtan ce  o f a  homogeneous 
sample is stressed. T h e  a ccu racy  o f the m ethod 
l i p  been determ ined  b y  m easuring the carbon  
d iox ide evo lved  from  fragm ents o f Ice land  spar 
and is such th a t  the  average d ev ia t io n  o f the  ob
served resu lt from  the ca lcu la ted  resu lt is equ iva len t 
to 0-0007% o f ca rbon  on a 0-5-g sample. Curves 
obtained b y  p lo tt in g  the  num ber o f gram  mols. o f 
gas in  the  appara tus  aga in st th e  tra p  tem perature 
ind icate th a t the  gas m easured is  v ir tu a lly  pure 
carbon d iox ide . N o  su lp hu r d io x id e  was detected 
in an expt. w ith  B u reau  o f S tandards Sam ple 55a, 
which con ta ins 0-014% C  and 0-02% S (see below). 
O ther observations in c lu d e  the fo llow ing . T h e  
blank is n o rm a lly  determ ined  b y  hea ting  the em pty  
crucible, and  the  expe rim en ta l cond ition s  are no t

id en tica l w ith  those d u rin g  a determ ination , w hen 
the b u rn in g  sam ple raises the  cru c ib le  temp. 
T h e  d ifference between the  determ ined b la n k  and  
the " t ru e ”  b la n k  is, however, believed to  be 
neg lig ib le . Sam ples o f sheet are cleaned b y  
abras ion  and  cu t u p  w ith o u t hand ling. Sam ples 
prepared  b y  m ach in ing  are washed a t least 3 tim es 
w ith  pure acetone in  a glass tube, w ith  a porous 
A lu n d u m  bo ttom  th rough  w h ich  the so lven t is 
rem oved b y  suction, and  ke p t o vern igh t under
10-3 m m  pressure. N o  s ign ifican t con tam ina tion  o f 
the  sam ple b y  th is  p rocedure has been found. 
R e su lts  ob ta ined  b y  the  low  pressure m ethod in  
va rious  laboratories, in c lu d in g  th a t o f M u rra y  and  
A sh le y  (above) g ive a m ean va lue  o f 0-0114% C  
fo r Bu reau  o f S tandards Sam ple 55a and i t  is 
suggested th a t the  accu racy  o f th e  ce rtif ica te  
va lue  o f 0-014% needs reconsideration . L .  A . D .

B a s ic  L a n th a n u m  N it r i t e .  G . R .  S h e rw o o d
(/. Atner. Client. Soc.t 1944, 66, 1228-1229)— A  
stab le basic n itr ite  (m olar ra t io  L a 20 3 : N 20 3 =  1) 
was ob ta ined  b y  trea ting  co ld  0-05 M  lan thanum  
ch lo r id e  o r n itra te  solns. ( p H  5) w ith  co ld  sod ium  
n itr ite  soln. to  g ive 0-5-2 M  n itr ite  concn. and 
subsequently  b o ilin g  the soln. W ith  the  n itr ite  
m uch  be low  0-5 M m the pp t. fo rm ed on b o ilin g  is 
m a in ly  lan thanum  hydrox ide . F ra c t io n a l n itr ite  
pptn . has been used fo r the separation  o f y t t r ia  from  
o the r y t t r ia  earths (Id., 1914, 36, 1418).

W . R . S.

D e te rm in a t io n  o f  S u lp h id e  S u lp h u r  [ in  K r a f t  
P a p e r  M i l l  L iq u o r s ] .  P .  B .  B o r le w  a n d  T .  A .  
P a s c o e  (Paper Trade J., 1944, 119, J u ly  6, 
T.A.P.P.I. Sect., 0-10)— T h is  w o rk  is  p a rt  o f a 
s tu d y  o f m ethods fo r the  rou tin e  ana lys is  o f k ra ft 
m ill liquors. I t  was estab lished th a t the  m ethods o f 
D ow , R ip a n t i and  N o la n  ( A n a ly s t ,  1943, 68, 63) 
g ive sa tis fa cto ry  resu lts so long as the  d e ta il o f the  
techn ique  is  adhered to. T h e  fo llow ing  m ethod 
g ives good resu lts fo r th e  de te rm ina tion  o f su lph ide  
su lphur. Pass carbon  d io x id e  from  a K ip p  generator 
th rough  a  con ica l flask p rov id ed  w ith  absorp tion  
bu lbs  and  con ta in in g  sat. sod ium  b icarbonate  soln. 
(to tra p  ac id  spray) and  then th rough  a long  ve rtica l 
tube  in to  a large test-tube, w h ich  is the reaction- 
vessel. T h e  top  o f th is  test-tube is w idened in to  
a foam  trap , th rough  w-hich the gas (after b ubb lin g  
th rough  the reaction-m ixture) passes in to  a con ica l 
flask. In  the  neck o f the  flask is  a M eyer absorber 
(a long  s tra ig h t tube in  w h ich  8 bu lbs  are b lown), 
and  the fla sk  and  absorber are t ilte d  a t  an angle o f 
ca. 30° to  the  ho rizon ta l; th e y  con ta in  50 m l o f
0-1 N  iod ine. T h e  absorber leads in to  a sm all 
con ica l fla sk  con ta in in g  a know n  vol. o f standard  
sod ium  th io su lpha te  soln., to  tra p  any  iod ine  
b low n  over. P la ce  a  know n  vo l. o f sam ple in  the 
reaction-tube w ith  a few  d rops o f g lyce rin  (to reduce 
the danger o f o x id a tio n  o f th e  su lp hu r com pounds) 
and  1-2 g  o f so lid  ca lc ium  c h lo r id e ; the to ta l vo l. 
shou ld  be ca. 20 m l. Pass the  gas th rough  fo r 
1 hr., and  then  wash the  con ten ts  o f the  vessels 
con ta in in g  the  iod ine  and  th io su lpha te  solns. in to  
a beaker, and  determ ine the excess o f iod ine  b y  
t it ra t io n  w ith  standard  sod ium  th io su lpha te  soln. 
I f  the abso rb ing  liq u id  con ta ins su lp hu r pa rtic les  
o f such a size th a t  th ey  w il l  o cc lude iod ine, co lle c t 
these partic les, d isso lve the su lp hu r in  carbon  d i
su lph ide, and  determ ine the occ luded  iod ine  b y  a 
separate t it ra t io n . B la n k  tests on solns. c on ta in in g  
know n  am ounts o f sod ium  su lph ide  showed th a t 
sa tis fa c to ry  resu lts are ob ta ined  in  presence o r  in  
absence o f sod ium  sulph ite. J .  G.
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M i c r o c h e m i c a l

M lc r o - t i t r a t lo n  M e th o d  fo r  D e te rm in a t io n  
o f  S m a l l  A m o u n t s  o f  C i t r i c  A c id .  G . W . P u c h e r  
</. Biol. Client., 1944, 153, 133-137)— C itr ic  ac id  
is  ox id ised  b y  potass ium  perm anganate in  presence 
o f  po tass ium  b rom ide to  pentabrom oacctone, w h ich  
can  be ex tracted  w ith  lig h t petro leum . W hen  
trea ted  w ith  sod ium  su lph ide  pentabrom oacetone 
y ie ld s  a y e llow  colour, the  in te n s ity  o f w h ich  is 
p ropo rtio n a l to  the  am ount o f c it r ic  ac id  o r ig in a lly  
present. T o  su itab le  a liq u o t po rtion s  o f the  c it r ic  
ac id  so lu tion , add  3 m l o f 18 N  su lphu ric  acid, b o il 
the  m ix tu re  fo r  5 m in. o r u n t il the  vo l. is reduced 
to  ca. 35 m l, coo l to  20-25° C., and  add  2 m l o f 
M  po tass ium  b rom ide soln. and  5 m l o f 1-5 N  
potassium  perm anganate. L e ave  fo r 10 m in., 
coo l to  be low  10° C., and  decolorise b y  dropw ise 
a d d it io n  o f 3% hydrogen peroxide. T ran s fe r the 
m ix tu re  to  a 125-ml separating  funne l w ith  a short 
stem, cleaned beforehand w ith  ch rom ic  acid, and 
add  25 m l o f l ig h t petro leum  used fo r r in s ing  ou t 
th e  beaker, shake fo r 30 sec., ru n  o ff the  aqueous 
layer, and  re -extract w ith  20 m l o f l ig h t petro leum . 
W ash  the com bined  petro leum  ex trac ts  w ith  fou r 
3 to  4-m l quan tit ie s  o f water, shake w ith  a  3- and 
then  w ith  a 1-ml p o rtio n  o f 3% sod ium  su lph ide  
soln., and then  w ith  2-m l po rtion s  o f w a ter u n t il 
th e  aqueous soins, are no  longer coloured. T o  the 
com b ined  aqueous extracts, add  0-5 m l o f 6 N  
su lp h u r ic  ac id , b o il fo r 1 to  2 m in. to  expe l hydrogen 
su lph ide, and  coo l to  be low  15° C. A d d  0-5 m l o f
1-5 N  po tass ium  perm anganate, and  decolorise the 
excess w ith  halogen-free hydrogen peroxide. A d d  
1 m l o f conc. n it r ic  acid, 1 m l o f 30% fe rr ic  
am m on ium  su lpha te  soin., 1 m l o f 20% sod ium  
su lpha te  soln., and  exactly 2 m l o f 0-01302 N  
s ilv e r  n itra te . A fte r  5 m in. t it ra te  the  soln. 
w ith  0-01302 N  am m on ium  th io cyana te  added 
from  a  m icro-burette. T h e  end -po in t is in d ica ted  
b y  a sa lm on-p ink  colour. T h e  am ount o f c it r ic  
a c id  (mg) =  1-166 [0-500 (m l A g N O ,  -  m lN H ^ N C S ) 
— 0-020). T h e  recoveries o f added c it r ic  ac id  was 
p ra c t ic a lly  theoretica l. F .  A . R .

M ic r o - s e p a r a t io n  o f  C o p p e r  f r o m  N ic k e l  b y  
M e a n s  o f E th y lx a n th a te .  P .  W e n g e r ,  Z. B e s s o  
a n d  R .  D u c k e r t  (Helv. Chttn. Acla, 1944, 27, 
291-293)— T o  the soln. (3 m l; 2 m g o f each m etal) 
a d d  6 d rops  o f s trong  am m on ia  and, a ll a t once,
1-5 m l o f fresh 2% potass ium  e th y lxan th a te  soln. 
S t ir  u n t il the  pp t. is  coarse ly floccu lent, and, i f  it  
is n o t pure ye llow , add  ano the r d rop  o f am m onia. 
Set aside fo r 15 m in.; f ilte r  in  a  filte r-s tick  and  
wash w ith  1% am m on ia  soln. T h e  n icke l in  the 
filtra te  m ay  be determ ined  d ire c t w ith  g lyox im e, 
th e  pp t. be ing  co llected  in  a  m icro  G ooch  cru c ib le  
and  washed w ith  20% a lcoho l. D igest the  copper 
xan th a te  in  the  pp tn . vessel w ith  n it r ic  acid, 
evaporate  to  dryness, d isso lve the  residue in  w ater 
(1-2 m l) and  add  sod ium  acetate (p H  5-6) and  1-2 
m l o f an  a lcoho lic  1% soln. o f sa lic y la ld o x im e ; 
s t ir  and  set aside fo r  20 m in. C o lle c t the  pp t. in  a 
d ry  tared  filte r-tube, w ash a lte rn a te ly  w ith  w ater 
and  a lcoho l, d ry  a t  105° C., and  w e igh  (Cu factor, 
0-1S93). W . R . S.

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 .

S p e c t ro f lu o re s c e n c e  w i t h  S p e c ia l R e fe re n c e  
to  S u g a rs .  S . J u d d  L e w is  (J. Soc. Chem. Ind., 
1944, 63, 157-160)— T h e  au th o r defines “ spectro
fluorescence”  as the  fluorescence produced  b y  a

fluorescent substance when i t  is illum in a ted  by  a 
spectrum . T h e  techn ique  adopted  fo r exciting  
and  m easuring th is  ra d ia tio n  is as fo llows. The 
m a in  d ispersing  system  is id en tica l w ith  the  m edium- 
size H ilg e r  qua rtz  spectrograph  o f large aperture, 
b u t in  o rder to  have the  p la te  ho lde r pos ition  hori
zonta l, so as to  deal w ith  pow ders and  solns., the 
in strum en t is  tu rned  on  its  back. A  pa ra lle l sided 
ce ll o f qua rtz  is m ounted  in  the  p lane o f th e  plate 
and  d iv ided  in to  tw o  sections b y  a w a ll o f t in fo il 
a long  the  o p t ic  axis. O ne section ho lds  the  sub
stance to  be exam ined, the  o the r ho lds a standard. 
L ig h t  from  a pow erfu l tungsten  a rc  (40-50 volts, 
8-5-9 amp.) passes th rough  a w ide  s lit, 0-1 mm, on 
the  in strum en t and  is  d ispersed in to  a spectrum  
w h ich  is focussed on the  upper surface o f the  quartz 
p la te  fo rm ing  the floo r o f th e  cell, i.e., on the under 
surface o f th e  la ye r o f fluorescent pow der o r soln. 
A  tw o-aperture wedge in  fro n t o f the s lit  enables 
the  spectrum  to  be d irected  on to  e ither section of 
the  cell. F ro m  below, the  resu lting  fluorescence is 
photographed a t u n it  m agn ifica tion  b y  a camera 
w ith  a glass lens, th is  cam era and  the  d ispersing 
system  being  b u ilt  in to  a sing le lig h t- t ig h t housing. 
T h e  glass cam era lens excludes reflected exciting  
rad ia tio n  o f w ave length  <3500a, b u t tran sm its  the 
fluorescent rad ia tion . In ten s ity  m easurem ents are 
m ade b y  v a ry in g  the tim e o f exposure on the 
s tandard  to  ob ta in  a m atch  a t each wavelength 
w ith  the  sam ple under test. F o r  sugars, exposures 
o f the  o rder o f 20 m in. are necessary. Com m ercia l 
m ann ito l, re crysta llised  fo u r tim es from  water, 
was found  to  be the m ost sa tis fa c to ry  standard. 
F luo rescence curves fo r  glucose, fructose, sucrose 
and lactose were a ll determ ined in  term s o f th a t of 
m ann ito l and  show  cha racte r is t ic  d ifferences one 
from  another. In  ad d it io n  to  th is  d iffe ren tia tion  it 
is poss ib le  to  d isc r im ina te  between a pu re  substance 
and  one con ta in in g  a sm a ll p rop o rtio n  o f another 
com pound, e.g., sucrose a lone and w hen m ixed 
w ith  1% o f raffinose. B . S. C.

S p e c t r o p h o to m e t r ic  D e t e rm in a t io n  o f  L e u c o  
C r y s t a l  V io le t  a f t e r  O x id a t io n  w i t h  B e n z o y l 
P e r o x id e .  W .  S e a m a n , A .  R .  N o r t o n ,  J .  T . 
W o o d s  a n d  J .  J .  H u g o n e t  (Ind. Eng. Chem., Anal. 
Ed., 1944, 16, 336-339)— One m ethod fo r the pro
d u ct ion  o f c ry s ta l v io le t  invo lves  the in it ia l prepn. 
o f leuco  c ry s ta l v io le t, p, p ', p "-m etheny ltr is- 
(N, N -d im ethy lan ilin e ), fo llow ed  b y  ox id a tion  to 
the  fin ished  p roduct. P rop e r con tro l o f the  process 
necessitates a  know ledge o f the  con ten t o f the 
leuco  form . N o  specific  m ethod  o f determ in ing 
th is  com pound  appeared to  be ava ilab le ; i t  was 
therefore decided  to  investiga te  the  cond itions 
under w h ich  o x id a t io n  to  the  co lou red  fo rm  under 
con tro lled  cond it io n s  cou ld  be used as a basis fo r a 
p ho tom e tr ic  determ ination . Procedure— Disso lve  a 
sam ple con ta in in g  0-15 to  0-23 g o f leuco crystal 
v io le t in  g la c ia l acetic  ac id  and  d ilu te  to  100 ml. 
D ilu te  10 m l o f th is  to  100 m l, transfe r 10 m l o f this 
d ilu t io n  to  a test-tube, and  add  5 m l o f standard 
benzoy l perox ide  soln. (0-25 g o f C .P . benzoyl 
perox ide  in  g la c ia l ace tic  ac id , d ilu ted  to  100 ml). 
M ix  the  con ten ts  o f the  tube, im m erse in  a  b risk ly  
b o ilin g  w a ter-ba th  fo r  ex a c t ly  4-5 m in. to  develop 
the  co lour, tran sfe r im m ed ia te ly  to  an  ice-bath  and 
shake fo r ab ou t 1 m in. to  reduce to  room  temp, as 
ra p id ly  as possible. T o o  long  coo lin g  m ay  lead to 
freez ing  o f th e  ace tic  a c id ."  D ilu te  5 m l o f the 
co loured  soln. to  100 m l w ith  g la c ia l acetic  acid. 
T ran s fe r a su itab le  p o rt io n  to  a  glass ce ll and 
m easure the  transm iss ion  o f the  soln. a t A=580»ip, 
us ing  a su itab le  spectrophotom eter. T h e  am ount
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of lcuco com pound  is ca lcu la ted  from  the fo rm u la  
Leuco con ten t (%)

. . ___________ — 22-87 Iogl0T ___________

leng th  o f ce ll (cm) x  w t. o f sam ple (g)

T, the transm iss ion , is expressed as a decim al. 
Th is m easurem ent shou ld  be ca rried  ou t w ith in  
1 hr. o f p reparing  the soln. T h e  standard  benzoy l 
peroxide soln. m ay  be kep t fo r  a  few  days in  the 
dark, b u t m ust be d iscarded  w hen  i t  deve lops a 
yellow  co lour. B en zoy l perox ide  m ust n o t be 
ground o r exposed to  heat, as i t  m ay  explode. 
C rystal v io le t, itse lf, is in c luded  in  the  va lue  so 
obtained fo r leuco c rysta l v io le t, b u t i t  can be 
determ ined separate ly  w ith o u t o x id a t io n  and  a 
correction made. T h e  p rec is ion  o f the m ethod is 
represented b y  a standard  dev ia t io n  fo r  a sing le 
value o f ±0-25%  o f the  to ta l leuco c ry sta l v io let.

B . S. C.

E f fe c t  o f  W a v e le n g th  o p  th e  C o n t r a s t  o f 
P h o to g ra p h ic  P la t e s  in  th e  U l t r a - V io le t .
E . H . A m s t e in  (/. Soc. Chem. Ind., 1944, 63, 
172-177)— T h is  paper extends p rev ious w o rk  on 
the va ria t ion  o f p la te  con trast (y) w ith  w ave leng th  
(Coates and  Am ste in , J. Soc. Chem. Ind., 1942, 
61, 65; Abst., A n a ly s t ,  1942, 67, 310) to  13 types 
of com m erc ia lly  ava ilab le  pho tog raph ic  p lates, 
a ll o f w h ich  m igh t be su itab le  fo r spectrograph ic 
analysis. T h e  de te rm ina tion  was carried  ou t 
using a ro ta t in g  stepped sector, and  i t  was found  
that the presence o f spectrum  background  ap 
parently depressed the va lue  o f y. Care was there
fore taken, w hen de term in ing  y a t the  va rious w ave
lengths, to  choose spectrum  lines free from  b a ck 
ground a ris ing  from  a con tinuum  o r from  the 
p rox im ity  o f ano ther v e ry  dense line. T h e  de
pendence o f y on in te n s ity  o f ir ra d ia t io n  was founp  
to be neg lig ib le . R esu lts  are as fo llows.

o f th e  pu re  sod ium  ch lo r id e  m ust a lso be pho to 
graphed, and  the in ten s ity  ra t io  o f th e  correspond ing  
d iffra c tio n  lines o f sod ium  ch lo ride  in  the  tw o  
pa tte rns  m ay  then be obta ined  as a  fun c tion  o f the  
" in te rp la n a r  spac ing ." T h is  in ten s ity  ra t io  is then  
app lied  as a  correction  fa c to r to  the  in tensities  of 
th e  app rop r ia te  d iffra c tio n  lines o f the  constituen ts  
o f unknow n  p roportions in  the  m ixtu re . A  s im p le 
ca lcu la tio n  then determ ines these unknow n  p ro 
portions. T h e  m ethod is  stated to  g ive resu lts 
w ith in  5% o f the am ount p resent and  is illu s tra ted  
b y  the de te rm ina tion  o f the  q ua rtz  and  tr id ym ite  
constituen ts  o f a rhyo lite . T h e  m ethod m ust be 
used w ith  cau tion  in  presence o f poss ib le  so lid  solns. 
and  o f m ateria ls  w ith  p a rtic le  s ize in  the co llo id a l 
range. B . S. C.

P h o to e le c t r ic  P h o to m e t r y .  R .  H .  H a m i l t o n
(Ind. Eng. Chem., Anal. Ed., 1944, 16, 123-126)—  
In  using  pho toe lectr ic  photom eters o f the  abridged  
spectrophotom eter type  one m ethod o f m easuring 
the abso rp tion  o f l ig h t b y  a so lu te in  the m ore or 
less na rrow  w ave leng th  band selected invo lves  the  
fo llow ing  operations, (a) Se tting  the  ga lvanom eter 
a t zero w hen no lig h t is  reach ing  the photoce ll; 
(b) w ith  so lven t o r b lan k  in  the  abso rp tion  cell, 
ad ju s ting  the c ir cu it  so th a t the  ga lvanom eter 
reads 100; (c) read ing  the  ga lvanom eter w hen  the 
so lven t o r b la n k  is rep laced  b y  the lig h t absorb ing  
soln. M a th em a tica l and experim enta l p roofs show  
th a t errors in  the  tw o  settings and in  the  one read ing  
p roduce h igh  re la tive  errors w hen the  soln. being 
investigated  has h igh  o r low  absorp tion . F o r  
m ax im um  accuracy, cond ition s  shou ld  be so chosen 
th a t the  ga lvanom eter read ings resu lting  from  
opera tion  (c) fa ll on  the  centre p o rtio n  o f the  scale.

B . S. C.

A p p a r a tu s  fo r  R a p id  P o la r o g r a p h lc  A n a ly s is .  
J .  J .  L in g a n e  (Ind. Eng. Chem., Anal. Ed., 1944,

P la te

W ave leng th  range 
over w h ich  y  is 

constan t V a lu e  o f y
I lfo rd  deve loper No. 

and  processing deta ils

I lfo rd  Process 2450-3100 1-5 I .D .13. 18° 3 m in.
„  T h in  film s, h a lf tone 2450-3200 1-15 I .D .13. 18° 4 „
,, O rd in a ry 2500-3100 1-1 I .D .13. 1:1. 18° 6

2500-3100 0-85 I .D .2. 1:1. 20° 6 „
,, Specia l R a p id 2550-3250 1-15 I.D .2 . 1:2. 20° 5 „
,, Press .. 2550-3100 1-05 I .D .2. 1:2. 20° 4 „
„  Zen ith 2550-3100 1-15 I .D .2. 1:2. 20° 4 „

-  Q . i .............................. 2350-3100 1-4 I .D .13. 18° 4 „

K o d a k  S low  spectrograph ic 2450-3050 1-8 I .D .13. 18° 6 „
B . 5 .......................... 2450-3150 1-45 I .D .13. 18° 6 „
B . 1 0 .......................... 2400-3150 1-5 I .D .13. 18° 5 „
B . 2 0 .......................... 2450-3150 1-5 I .D .13. 18° 4 ,.
0 .120 2500-3250 1-15 I .D .2. 1:2. 20° 7 „
P . 2 5 .......................... 2450-3150 1-4 I .D .13. 18° 4 „

A lthough  there are s lig h t v a r ia t ion s  o f y  w ith in  
jhe range quoted, no  apprec iab le  e rror shou ld  arise 
in assum ing i t  constan t between 2500 and 3100a .

B . S. C.

Q u a n t ita t iv e  D e te r m in a t io n  o f C r y s t a l l in e  
M a te r ia ls  b y  X - r a y  d if f r a c t io n .  S . T .  G r o s s  
and D. E . M a r t i n  (Ind. Eng. Chem., Anal. Ed., 
1944, 16, 95-98)— In  a m u lti-com ponen t m ix tu re  
° f crysta lline m ateria ls  the  re la tive  p roportion s  o f 
the constituents can  be determ ined  from  an X - ra y  
d iffraction p a tte rn  b y  using  an  in te rn a l standard. 
In the exam ples quoted, a k now n  p ropo rtio n  of 
sodium ch loride , added to  the  unknow n  m ixtu re , 
serves as the in te rn a l s tandard . A  reference pa tte rn

16, 329-330)— A  new  design o f p o la rog raph ic  ce ll 
has the  fo llo w in g  features. A b o u t  3 to  7 m l o f 
soln. are requ ired. A  2-way tap  is  fit te d  w h ich  
a llow s pure n itrogen  to  be passed th rough  the  soln. 
u n t il d isso lved  oxygen is  rem oved (3 m in.), and  
over the  soln. d u rin g  the  record ing  o f a  polarogram . 
T h e  rate o f m ercu ry  flow  th rough  the d ropp ing  
e lectrode m ay  be determ ined au tom a tica lly  from  
the  read ing  o f a  synchronous electric  c lock . T h is  is 
started and  stopped b y  the action  o f fixed  tungsten 
con tact po in ts  in  a glass tube  from  w h ich  the m ercury  
is fed to  the  cap illa ry . T h e  second electrode is a 
close sp ira l, 2 cm  long, o f 22 gauge s ilve r w ire  w ound 
on the  ca p illa ry  itse lf, s ta rt in g  3 to  4 m m  from  the 
t ip . A  th in  coa ting  o f s ilve r ch lo ride  is deposited



324 REVIEWS

c le c tro ly t ic a lly  on the  w ire. In  a n y  g iven  ch loride- 
con ta in ing  soln. th is  e lectrode is  0-046 v o lt  more 
negative than  a saturated  ca lom el electrode in  the 
same soln. I t  is su itab le  fo r use in  solns. w h ich  do 
no t d isso lve s ilve r ch loride , e.g., o f a lk a li and 
a lka lin e  ea rth  halides, h yd ro ch lo r ic  ac id , acid, 
n eu tra l o r basic ta rtra tes  con ta in ing  ch lo r id e  ion, 
sod ium  hyd rox ide  and  te tra -a lk y l am m on ium  ha lide  
or hydrox ide . I t  m ay n o t be used when stab le 
com plex  ions o f s ilv e r can  form , e.g., in  am m on ia  or 
cyan ide  soln. In  general, i f  10 m l o f the  soln. g ives 
a p p t . , n o t necessarily  o f s ilv e r ch loride , w hen a d rop  
o f s ilv e r n itra te  soln. is added, the  electrode m ay 
sa fe ly  be used. L .  A . D .

D r y  I n d ic a t o r  M e th o d  fo r  T e s t in g  th e  W a te r  
R e s is ta n c e  o f  A s p h a lt e d  P a p e r s .  E .  G . M u l le n  
(Paper Trade J., 1944,119, J u ly  12, T.A.P.P.T. Sect.,
11-12)— T h e  test described is a m od ifica tion  o f the  
T.A.P.P.I. s tandard  d ry  in d ica to r test (T.A.P.P.I. 
Standard , T433m -41; cf. Codw ise, A n a ly s t ,  .1943, 
68, 292) su itab le  fo r  papers con ta in in g  an in te rn a l 
la ye r o f aspha lt, s ince fo r these the co lou r change is 
n o rm a lly  so g radua l as to  in vo lv e  a h igh  personal 
fa c to r (G rant, A n a ly s t ,  1935, 60, GO). C on d it io n  
the sam ples ( 3 x 3  sq. in.) b y  the  standard  m ethod, 
and seal th e ir edges (to p reven t pene tra tion  o f 
water) b y  d ip p in g  them  in  a m ix tu re  o f m o lten  
beeswax and rosin; i t  m ay be necessary to  do  th is  
tw ic e  w ith  creped papers, o r w ith  papers con ta in ing  
a fa b r ic  re -in fo rc ing  laye r w h ich  m ay  condu c t w ater 
b y  c a p illa ry  action . Sp rin k le  the  in d ica to r  pow der 
on the  paper surface in  a th in  even layer, and  seal 
a 2-in. w a tch  glass over i t  w ith  the  m o lten  beeswax- 
rosin m ix tu re , us ing  a p ipe tte . F lo a t  the  sam ple on 
the surface o f the water, a vo id in g  in c lu s ion  o f any  
a ir  bubb les; creped o r o the r uneven surfaces shou ld  
firs t be w etted  w ith  a so ft brush. R e co rd  the tim e 
requ ired  to  p roduce an  easily  percep tib le  colour- 
change over the  w ho le  area o f the paper; m ake 
4 tests on  each side. R esu lts  are presented fo r 
1 tr ip le x  and  8 dup lex  papers o f th is  type. D iffe ren t 
papers gave curves o f a s im ila r  type  re la ting  the 
pene tra tion  tim e and the tem p, o f the w ater used, 
and  a  defin ite  re la tionsh ip  between these tw o

variab les is ind ica ted . S ince the rate o f penetration  
a t  100° F . is ca. 5 tim es th a t a t  73° F ., i t  is possible, 
b y  using  the fo rm er temp., to  acce lerate the  test 
considerab ly; th is  m od ifica tion  is recom m ended for 
rou tin e  and  con tro l w ork. M oreover, sharper end
po in ts  are ob ta in ed  in  the  acce lerated tests. J .  G.

E f fe c t  o f  H u m id i t y  o n  th e  P h y s ic a l  P ro p e r- ,  
t ie s  o f  P a p e r .  F .  T .  C a r s o n  (U.S. Nat. Bur. of 
Standards, Circular 445, 31.1.44, 1-12)— M ost 
p h y s ica l tests on  paper m ust be m ade a t a  specified 
tem p, and  re la tive  h u m id ity  (R .H .) i f  th ey  are to 
be com pared w ith  s im ila r tests on o the r papers. 
I t  is, however, undesirab le to  use graphs based on 
experim enta l d a ta  to  .convert a p a rt ic u la r  value 
obta ined  a t  a non-contro lled  (though known) temp, 
and R .H .  to  the  va lue  fo r th e  specified cond itions, 
because papers w h ich  are appa ren tly  s im ila r m ay not 
behave a lik e  in  th is  respect (hysteresis effects m ay 
resu lt w hen a paper is transferred  from  one set o f 
cond ition s  to  another), and because va ria t ion s  in  the 
na tu ra l h u m id ity  o f the  room  m ay  occur w h ile  the 
paper is  a tta in ing  eq u ilib r ium  in  it. G raphs 
show ing the % change in  various properties o f paper 
w ith  change in  % R .H .  have been com p iled  from  
da ta  from  11 (book, w rit ing , bond, ledger, index 
B ris to l, k ra ft  and  rope m anila) papers over the 
range 15-83%  R .H .  a t 15-5° o r 21° C. A  typ ica l 
sigm oid  cu rve  u sua lly  relates m o istu re con ten t and 
R .H .,  and  the  change in  the fo rm er is approx. pro
p o rtio n a l to  the  change in  basic ream  w t., s ince the 
% d im ensiona l change o f the paper is sm all. The 
bursting-streng th  a tta in s  a m ax. a t 30-50%  R .H ., 
and then fa lls  o ff ra p id ly ; the  tensile strength 
behaves s im ila rly , except th a t the  ra te o f increase 
w ith  R .H .  is greater. T h e  g raph  re la ting  the % 
increase in  tearing  s treng th  and  the  % increase in 
R .H .  is  approx. linear th roug hou t the  range 
measured. In  general, the fo ld ing  s treng th  increases 
w ith  increase in  R .H .,  b u t  its  v a r ia t io n  is th e  least 
p red ic tab le  o f those o f the phys ica l properties 
exam ined, a lthough  in d iv id u a l papers behave con
sistently. T h e  increase in  stre tch  is approx. pro
p o rtio n a l to  the increase in  R .H .  up  to  ca. 65% R .H ., 
a fte r w h ich  i t  is greater. J . G.

R e v ie w s
V a l e n c y ,  C l a s s i c a l  a n d  M o d e r n .  By W. G. P a lm e r .  Pp. x + 242. Cambridge Uni

versity Press, 1944. Price 10s. 6d. net.
This valuable and interesting book should command the attention of anyone who can 

claim to be a serious student of chemistry. Although the subject of valency dates back to 
the middle years of the nineteenth century, and much progress was made in chemical theory 
on the classical conceptions of valency which were wholly independent of any ideas regarding 
atomic stmcture, the modern development of the subject on electronic lines may be dated 
from Bohr’s theory of atomic spectra (1913) and the work of Kossel, Lewis, and Langmuir 
since 1916, which resulted in a clear recognition of the fundamental distinction between 
electrovalent and covalent linkages.

After a clear, but possibly all too brief, historical sketch of the development of the origins 
of valency from the foundations of the atomic theory by Dalton and Avogadro, the author 
has traced the evolution of the subject as the result of the work of Berzelius, Gerhardt, 
Frankland, Kekulé, Cannizzaro and others up to the elaboration of the periodic law by 
Mendeléeff. This is followed by a most interesting application of the classical conceptions of 
valency to a number of problems in inorganic and organic chemistry, and particular care has 
been exercised in pointing out some of the limitations which are inseparable from that mode of 
treatment. This is extremely important, because there is a widespread misconception in 
the minds of many students that the theory of valency is in some manner conditioned with 
the acceptance of the Rutherford-Bohr theory of atomic structure. The author has succeeded
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admirably in showing how much the conclusions reached by the classical methods of pure 
chemistry have been extended by the aid of the' array of new experimental methods, such as 
those of X-ray analysis of crystals and electron diffraction for gases. The treatment of the 
subjects of bond lengths and of the shapes of some of the simpler types of molecules is full of 
interest.

Viewing the work as. a whole it may be said that the first half of the book will make a 
strong appeal to the majority of chemists, including those whose interests are centred in 
analytical chemistry. Thus in a discussion of the quadrivalency of cerium, attention is 
directed to the high oxidation potential of the eerie ion and the use of eerie sulphate as a 
volumetric oxidising agent. Another example is to be found in dealing with the electro
positive character of iodine in iodine monochloride, in which reference is made to Andrews’ 
method of direct titration with iodates. The latter half of the book, which is largely concerned 
with the electronic spin theory of valency, is much more physical in outlook, and is definitely 
difficult. Nevertheless, the topics which are dealt with, such as the application of the spin 
theory to the heavier elements, co-ordination compounds and aromatic character are highly 
important. Resonance, as understood by Pauling and others, is treated in a most interesting 
manner.

The book is attractively produced and contains a very complete and well-arranged index.
A. J. B e r r y

C o l o r i m e t r i c  D e t e r m i n a t i o n  o f  T r a c e s  o f  M e t a l s .  By E. B. S a n d e l l ,  Ph.D. Pp. 
xvi + 487. New York: Interscience Publishers, Inc., 1944. Price $7.00.

Almost every analyst, whatever his special field of activity, has occasion to determine 
traces of metals present in commodities either as essential elements or as impurities ; conse
quently a fair-sized book entirely concerned with the question is certain to arouse interest. 
This important work is divided into a General Part consisting of four chapters occupying 109 
pages and a Special Part, including detailed accounts of the methods used for the colorimetric 
determination of 45 metals, together with the rare earths considered as a group.

Throughout, the treatment is spacious. The first chapter comprises a discussion of the 
general methods of trace analysis with which, however, one might presume most chemists are 
already familiar, although few may realise that scandium is more abundant than either 
mercury or bismuth. Then follows a disquisition on the principles employed in the isolation 
of substances present in traces and a third chapter expounding the physical basis of colour 
measurement. The final section of this General Part consists of a detailed discussion of those 
colorimetric reagents which are applicable to the determination of several metals and is replete 
with graphical formulae, tables, discourses on keto and enol tautomeric forms, absorption 
curves and mathematical expressions. Nearly half this section is devoted to dithizone 
which, perhaps not altogether wisely, has been forced into service for the colorimetric 
determination of many metals.

Coming to the Special Part, which is the real substance of the book, a separate chapter 
is assigned to the colorimetric determination of each metal, excepting that columbium 
(niobium) and tantalum are discussed together and a short section is allotted to the rare earths 
exclusive of cerium. Each monograph opens with an account of the methods for preliminary 
separation, then follow details for conducting the actual determinations by well-selected 
procedures which are amplified by notes on applications to certain inorganic materials, such 
as alloys and silicate rocks or other appropriate substances and, finally, the technique to be 
employed in the examination of biological materials. Actually, the treatment is more 
comprehensive than the above description suggests and digressions occur wherever the 
complexity of the subject demands, while there is abundant information concerning 
deficiences inherent in the methods and errors likely to be encountered owing to interference.

In turning over these pages the reviewer is acutely conscious how much easier it is to 
criticise than to produce and, therefore, it is hoped that the remarks which follow will not be 
interpreted as intended to minimise the worth of this book. One notices many instances of 
repetition, a feature largely occasioned by the existence of the somewhat redundant General 
Part. Again, the American predilection for reproducing curves showing the relation between 
concentration and light extinction is evident throughout and, according to the author, they 
are included "with the purpose of indicating the sensitivity . . .  the reproducibility, and, 
sometimes, adherence to Beer’s law.” In most instances small tables would have provided 
all the data required, and the space could have been more profitably used for additional 
diagrams of special apparatus such as, for example, Melaven’s electrolytic cell for the removal



326 REVIEWS

of alloying metals in the determination of aluminium { In d .  E n g .  C h e m ., A n a l .  E d . , 1930, 2, 
180) or the still recommended by Law ( A n a l y s t ,  1942, 67, 283) for the isolation of tin as 
stannic bromide. While the applications to inorganic materials are well described, there is 
an evident weakness in the corresponding accounts referable to the determination of metals in 
biological materials, which may be attributable to the author’s particular interest in the study 
of silicate rocks.

One cannot but feel disappointed at the paucity of British work included for description. 
Out of a total of approximately 790 references to scientific papers, about 390 are taken from 
journals of the United States, some 220 allude to German literature, while British sources 
account for little more than 60, about two-thirds of these being from T h e  A n a l y s t .  Surely 
this is out of proportion to the work accomplished in this country. Thus, under Arsenic the 
Gutzeit method is not described, and it is natural for the author to refer his readers to the 
O f f ic ia l a n d  T e n t a t iv e  M e th o d s  o f  A n a l y s i s  of the A.O.A.C. ; but would not the Society’s Report 
on the Determination of Arsenic ( A n a l y s t ,  1930, 55, 102) make a helpful complementary 
study? In the monograph on Lead the sulphide method is not mentioned, dithizone being 
favoured for the actual colorimetric determination following the preliminary separation by 
means of the same reagent, and no allusion is made to the work of Monier-Williams entitled 
L e a d  i n  F o o d  (Reports on Public Health,and Medical Subjects, No. 8 8, 1938), although there 
can be little doubt that this represents the best that has been written on the theme. Dithizone 
is also recommended for the determination of mercury, and one looks in vain for an account 
of the method due to Strafford and Wyatt ( A n a l y s t ,  1936, 61, 528), using p-dimethylamino- 
benzal-rhodanine, although, strangely enough, the reference to this classic paper is given on 
page 104 in the chapter on general colorimetric reagents. In considering the question of the 
determination of traces of nickel present in steel the useful procedure recommended by 
B. Jones ( A n a l y s t ,  1929,54,582) is not noticed, although he was the first to apply the reaction 
between dimethylglyoxime and quadrivalent nickel to this particular purpose.

But these remarks invite the charge of insularity and must certainly not be interpreted 
in a spirit of condemnation; on the contrary, this is a truly excellent book and one that every 
analyst will be glad to possess. We British owe much indeed to our American friends, and 
not the least to American scholarship. Concluding, one notices that this handsome volume is 
produced in full compliance with the Government’s regulations for conserving paper and other 
essential materials: O what plenitude prevails in that mighty Federation of United States!

N. L. A l l p o r t

I n s e c t  P e s t s  o f  F o o d .  B y  H. E. H in t o n ,  A. S. C o r b e t  and W .  H. T .  T a m s .  H.M.
Stationery Office, 1944. Price 5s.

Although modestly described as a “pamphlet,” this booklet extends to 148 pages and 
consists of two elaborate papers prepared for the Ministry of Food under the direction of the 
Keeper of the Department of Entomology of the Natural History Branch of the British 
Museum. Two of the authors (Dr. Hinton and Dr. Corbet) are at present serving as officers 
in the Ministry of Food, and these papers, as explained in a foreword by Mr. W. McAuley 
Grade, Director of Infestation Control, have been written primarily for the use of inspectors 
of the Ministry.

The first paper, by Dr. Hinton, is concerned with the identification of the larvae of the 
many species of lepidoptera associated with stored food—chiefly by minute observation of the 
form and arrangement of their setae (chaetotaxy), in illustration of which the author has 
prepared as many as 128 finely executed drawings, although it may perhaps be regretted that 
no pictures are given of the larvae themselves either as seen by the naked eye or under 
magnification, such, for example, as those by Mr. Britten contained in Mr. Hayhurst’s more 
popular book on “ In s e c t  P e s t s  i n  S to re d  P r o d u c t s ” previously reviewed in these pages 
( A n a l y s t ,  1942, 67, 377).

The second paper, by Dr. Corbet and Mr. Tams, deals with the identification of the 
lepidoptera in the mature insect form, and this is prefaced by nearly forty good photographic 
pictures. Many drawings are given of wing venation, but the greater part of the paper is 
devoted to the morphology of the male and female genitalia of the many species discussed 
and to their microscopical investigation as an aid to identification, the text being illustrated 
by some 250 drawings.

To prevent possible disappointment, it should perhaps be added that both papers are 
confined to the problems of identification, there being no description or discussion of measures 
for the control of infestation. B e r n a r d  D y e r
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T h e  C h e m ic a l  A n a l y s i s  o f  W a t e r s ,  B o i l e r ^  a n d  F e e d - W a t e r s ,  S e w a g e ,  a n d  E f f l u e n t s .  

By D e n i s  D i c k i n s o n ,  M .S c . ,  F.R.I.C. Pp. xii 140. London and Glasgow: 
Blackie & Son, Ltd., 1944. Price 6s. net.

This excellent book is an amplification of the author’s practical notebook, and the needs 
of the industrial chemist have been his primary consideration. It is essentially a practical 
guide, but the principles of methods described have been mentioned where necessary, and 
there are many references to original papers—given, fortunately, at the foot of the pages 
concerned.

The usual methods of water and sewage analysis are concisely and accurately dealt with 
in separate chapters, followed by a section on residual chlorine, fluorine and silica, and others 
on boiler-feed water, grease in sewage effluents and the expression of results. This last 
chapter is not as clear as it might be. There is a good description of a simple apparatus for 
electrometric titration and for determining hydrogen ion concentration using antimony 
electrodes fluorescent indicators for determining acidity and alkalinity of coloured trade 
effluents are mentioned, and the use of methyl orange screened with xylene cyanole F.F. or 
methylene blue is advised. The author states that it has been possible to include only a 
fraction of the known methods, but it would have been an advantage to describe some of 
the newer ones, such as the determinations of magnesium by precipitation as the oxine 
complex; of sodium as magnesium uranyl sodium acetate; of aluminium, colorimetrically, 
with aurin tricarboxylic acid. The process described for the determination of lead in coloured 
waters is tedious and the modification of Manley ( A n a l y s t ,  1940, 65, 403) entailing wet 
oxidation, alcoholic precipitation of lead sulphate and solution in ammonium acetate is 
simpler and accurate. Sintered glass crucibles are rightly dismissed with contumely for the 
determination of suspended matter in sewage, but they have their uses, e .g ., the filtration of 
calcium oxalate prior to volumetric determination or the filtration of the magnesium oxine 
and sodium uranyl precipitates. No mention is made of the determination of traces of 
phenol or other tar acids in water; these cause tastes in chlorinated water supplies and are 
detrimental to fish life. The method of Fox and Gauge or that of Houghton and Pelly 
( A n a ly s t ,  1937, 62, 117) is satisfactory.

These, however, are minor criticisms and suggestions and may form subject matter for 
subsequent editions. The author covers the ground of “the very wide subject of water 
analysis” in a competent manner, and his book is worthy of a place on the bookshelf of every 
water analyst, in the august company of “Thresh” and A.P.H.A. Standard Methods—and 
that is high praise.

The book is well printed and produced and is very reasonable in price.
W .  G o r d o n  C a r e y

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

S e v e n t y  members have signified their wish that a Group dealing with physical methods of 
analysis should be formed within the Society, and the Council has decided to proceed with 
the formation of such a Group. The Hon. Secretary will be pleased to receive the names of 
any further members of the Society who may wish to become members of the Group.

S O C I E T Y  F O R  V I S I T I N G  S C I E N T I S T S

5, O ld  B u r l in g t o n  S tre e t ,  L o n d o n ,  W . l .  T e le p h o n e :  R e g e n t  1069

We are asked to make known the formation of this Society and the following particulars: 
O f f i c e r s :  P r e s id e n t : Professor F. G. Donnan, C.B.E., F.R.S.

S e c r e t a r y : Mr. J. G. Crowther.
O b j e c t s :  T o  serve as a focus for scientists from overseas visiting Britain, and to

provide an information centre and hospitality.
A c c o m m o d a t io n :  Reception rooms, a refectory, and two dormitories.
M e m b e r s h i p: No fee will be charged for the duration of the war.
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The Council has approved the following notice by the Publication Committee, which is 
here given in condensed form.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1. D unn , J .  T ., and  B lo xam , H . C. L .,  ]. Soc. Chem. Ind., 1933, 52, 189x.
2. A lle n , A . H ., "Commercial Organic Analysis,”  C h u rch ill,  L o ndon , 1882.

Notes on the Presentation of Papers before Meetings of the Society are appended to the 
"A d vice,1' copies of which may be obtained on application to the Secretary, 7/8, Idol Lane, 
London, E.C.3.
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