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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS

AND OTHER ANALYTICAL CHEMISTS

an Ordinary Meeting of the Society was held at 5 p.m. on Wednesday, May 3rd, at The
Chemical Society’s Rooms, Burlington House, London, W .1, with the President, Mr. S. Ernest
Mailing, in the chair. The following papers were presented and discussed: “The Detection
and Determination of Auxins in Organic Manures. Part Il—Extraction of Auxins from
Manures, and Applications of the Perchloric Acid Test for /3-Indolylacetic Acid and of the
Wert Pea Test” ; with a short introduction on Auxins, by J. Hubert Hamence, M.Sc.,
Ph.D., F.R.1.C.; “The Rapid Photometric Determination of Tellurium in Tellurium-Copper
Alloys,” by P. B. Crossley, F.R.1.C. (read by M. S Naik, B.Sc.).

NEW MEMBERS

Leonard Alfred John Balchin; Willlam Richard Ernest Clark, B.Sc. (Lond.), A.R.l.C.;
Percy Roy Clemow, B.Sc. (Lond.), F.R.I.C.; Miss Mary Comer, B.Sc. (Lond.), A.R.L.C.;
Arthur Thomas Cox, B.Sc. (Lond.), A.R.1.C.; Cecil Alfred Maunder Foster, M.Sc. Ph.D. (Liv.),
F.R.I.C.; Henry Hamilton Green, D.Sc. (Glasgow), Hon. D.Sc.Agric. (Univ. of S. Africa);
Robert Bruce Harley, B.Sc. (St Andrews), A.R.1.C.; Harold Hunter, D.Sc. (Lond.), F.R.1.C.,
AM.1.Chem.E.; William Roderick McLean, B.Sc. (Lond.); Charles Wiliam Mellon, B.A.,
M.Sc. (T.C.D.), A.R.L.C.*; Capt. Gudipaty Narasimhamurthy, B.A. (Andhra), M.Sc. (Benares),
F.R.I.C.; John Richard Percival O’Brien, B.Sc., M.A. (Oxon.); Frank Smith, Assoc. Fuel
(Sheff.); William Frank Stephenson, B.Sc. (Liv.), F.R.1.C.; Thomas Swinden, D.Met. (Sheff.);
Emest James Vaughan, M.Sc. (Lond.), A.R.C.S., D.I.C., F.R.I.C.; Percy George Ward,
B.Sc. (Lond.), AR.C.S.

DEATHS
witn great regret we record the deaths of the following members:
John Simpson Ford. Samuel Gordon Liversedge. Ernest John Parry.
T he V olum e tric D eterm in ation of T in in Brasses and
B ronzes after S eparation of C opper as O x alate

By F. H. EDWARDS, B.Sc., ana J. W. GAILER, B.Sc.

(Read at the Meeting, April 5 1944

Introduction—Ihe chemical methods for the determination of tin in routine sampLps
of brasses and bronzes have always been attended by some difficulty and, unless elaborate
precautions are taken, do not yield results of great accuracy or reproducibility. Gravimetric
procedures for the determination of tin normally give a precipitate contaminated with other
demrents, while with bronzes of high tin and phosphorus contents solution of the sample
in nitric acid is difficult to effect. The usual volumetric procedures for tin in these alloys,
involving the separation of tin by such reagents as ammonium phosphate or acetate, suffer
from the disadvantage that the precipitate is difficult to filter and wash. It therefore seemed
desirable to find a method for the preliminary separation of the copper which would leave the
bn in a condition suitable for reduction and subsequent titration.

Pretiminary Considerations—IN the early part of the work the use of sodium

pophosphite or red phosphorus as precipitant was studied. When, however, the separation
-ts followed by the iodimetric titration of tin, difficulty was experienced in obtaining a stable
endpoint. Several expedients were tried to overcome this defect, and in the course of the
investigation it was found that copper could be precipitated quantitatively by oxalic acid.

* Through the Scottish Section.
169
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A subsequent search of the literature revealed that Boumemann,1 Peters,2 and Gooch and
Ward3had used oxalic acid to precipitate copper about forty years ago, and it is perhaps
surprising that the separation is not more generally known or applied in modem analytical
methods. We have confirmed their findings. In particular, oxalic acid appeared to satisfy
the requirements specified in the introduction, since tin is known to form a stable and soluble
complex in dilute acid solution.

Oxalate Separation applied to Analysis of Copper-Tin Alloys— In d||ute mll’leral
acid solution copper is pptd. by oxalic acid except for the last traces (2 or 3 mg); this is
sufficiently good for the subsequent determination of tin by the Evans procedure.4 For
instance, a sample of a copper-tin alloy was dissolved in dil. hydrochloric acid with the aid
of hydrogen peroxide and the copper was pptd. as oxalate and filtered off. The filtrate wes
reduced by boiling in an inert atmosphere with sodium liypophosphite and a little mercuric
chloride. Careful work gave quite good results by this method. The effect of traces of
copper upon the end-point was overcome by introducing ammonium thiocyanate immediately
before titration. From a routine aspect, however, the method had three disadvantages,
viz., (D) possible loss of stannic chloride during removal of hydrogen peroxide; (2) necessity
for filtration and washing of the copper oxalate; (3 the Evans finish which, although accurate,
is rather awkward for large batches of samples.

A revised method was, therefore, substituted by opening the analysis with sulphuric
acid and hydrogen peroxide and performing the reduction of the tin with a nickel spiral.
After pptn. of the copper, the filtrate was diluted to a known bulk and an aliquot portion
was decanted off for the determination of the tin. Satisfactory results were obtained for
alloys containing up to 10% of tin, but with samples of higher content the tin tended to be
pptd. in the early stages. The addition of a small amount of hydrochloric acid after initial
solution of the material in sulphuric acid and hydrogen peroxide overcame this difficulty.

Methoas—(1) B ronzes (TiMme required 21 hours)—Treat 1-0g of fine drillings with
15ml of 50% sulphuric acid and 10-15 ml of hydrogen peroxide (100 vol) in a 4004mJ
conical beaker. Warm until dissolived and evaporate to low bulk. Dilute with 10m
of water and 10ml of 50% hydrochloric acid. Disregard any ppt. which may aopear
in the sulphuric soln., as this redissolves on warming with the hydrochloric acid. Add
100 ml of 8%6 oxalic acid soln. and boil gently for 15min.  Cool quickly, make up to 2501
in a measuring flask, retum to the original beaker and allow the ppt. to settle. pecant
the supernatant liquid through a No. 40 Whatman paper (dry), transfer by means of a pipette
50 ml into a flat-bottomed flask, and add 50 ml of hydrochloric acid (sp.gr. 1-16), 150ml of
water and Sg of sodium chloride. Boil briskly with a nickel spiral for 20 min. Cool uder
carbon dioxide, add 20 ml of 1% soluble starch soln., and titrate as rapidly as possible to a
full blue colour, using standard iodine or potassium iodate soln.

Standard solutions— Stock lodine Solution: 1069 g of iodine with 20 g of potassium iodide
per litre. Standardise against N /10 permanganate, using Ar/10 thiosulphate as intermediary
soln. Stock lodate Solution: 3 g of potassium iodate, 33 g of potassium iodide and 3go»
potassium hydroxide per litre. Both solutions are diluted to 1/5 strength for use and, with
each, 1ml = 0-10% of tin on 1g.

Results on Synthetic Samples—The volumetric figures for tin (Table I) are in dose
agreement with the quantities introduced into the synthetic samples. It is also apparent
that the added elements, representing normal alloying constituents or impurities assodated
with bronzes, have no appreciable effect on the tin estimation.

Results on Routine Samples of Bronzes—In Table 11 the tin results obtained by the volu-
metric method are compared with gravimetric figures and with those in which tin
estimated by difference, viz., copper determined electrolytica.Uy after removal of the tin by
treatment with brominated hydrochloric acid, phosphorus and the other elements being
determined separately. 0,

(: Brasses (Time required 2 hours)—Dissolve 2g of fine drillings in 20ml of
sulphuric acid with the aid of 20 ml of hydrogen peroxide (100 vol.).* The temperature sham
not exceed 40° C. during this operation and solution should be complete within 10run-
Remove the excess of peroxide by boding, cool slightly and add 10 ml of 50 %6 hydrochloric
acid. Warm until any ppt. dissolves. Dilute with 150 ml of 10%6 oxalic acid, boil for 15,

* If difficulty is experienced in dissolving tlie sample, nitric acid (sp.gr. 1-42) may be '‘spottwDEf
to assist solution.” Excess of nitric acid should be removed by evaporation until fumes of sulphur tn .
appear.



BRASSES AND BRONZES AFTER SEPARATION OF COPPER AS OXALATE 171

cool quickly and make up to 250ml. Decant 125ml through a No. 40 Whatman paper
(dry), and add 50 ml of hydrochloric acid (sp.gr. 1-16), 8g of sodium chloride and 75 ml of
water. Boil with a nickel spiral for 20min. Cool under carbon dioxide and titrate with a
standard iodate soln.

Table I
Composition of synthetic samples, in g Tin found, g
2 e——
Sn Cu . Fe Sb Zn Pb lodine lodate
0-10 —_- 0-0998 0-1003
0-0990 0-1000
0-0995 0-1000
0-0998 0-0998
0-10 0-90 — —_ T - - 0-1010
0-1008
0-10 0-90 0-005 - 0-1020
0-1020
0-1013
0-10 0-90 — 0-005 - 0-1008
0-1005
0-0995
0-10 0-90 ‘_ — 0-04 - 0-1010
0-1013
0-0995
0-10 0-90 - 0-04 — = 0-1010
0-1010
0-1005
0-10 0-90 0-005 0-005 0-04 0-04 — 0-1005
0-1005
0-1010
Table “
Tin, % Tin, 'y
A f A
(grav.) (diir.) (volumetric, (volumetric,
Sample iodine) iodate)
Phos-Bronze 12-91 12-92 12-75 12-85
(P 0-79%) 12-91 12-78 12-90
12-85 12-75
12-80
12-88
Phos-Bronze 12-17 12-22 12-20 12-35
(PO-07%) 12-25 12-15 12-23
12-23
12-25
12-20
Phos-Bronze 10-69 10-86 10-88 10-85
(P 0-72%) 10-73 10-80 10-80
10-85
10-70
10-78
10-85
Phos-Bronze 5-70 5-75 5-75 5-80
(P 0-18%) 5-68 5-75 5-75
5-75
5-70
5-75
5-80
Complex Bronze 6-07 6-08
(Pb 2-65%, Zn 5-58%, 6-05

Fe 0-18%, Ni 0-39%,
Sb 0-19%, Cu and Sn
remainder)

Standard Solutions—Stock lodate Solution: 1-80g of potassium iodate, 20 g of potassium

iodide and 2 g of potassium hydroxide per litre. Dilute to 1/10 strength. 1ml = 0-0003g
of tin, s=0-03% of tin on 1g of sample, as fractionated in the above method.
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Results on Synthetic Samples—T0O mixtures (60 :40) of pure copper and zinc known
amounts of tin were added from a standard solution. The results are given in Table Il1I.

Table 111
Tin added, % Tin found, %
0-10 0-10, 0-12
0-70 0-69, 0-69
1-00 1-00, 1-04
1-50 1-48, 1-49

Results on Routine Samples—A comparison of some results by the volumetric and the
gravimetric sulphide methods is given in Table IV for a variety of brass samples.

Table IV
Composition of brass sample Tin, %
{% element)
Grav. Vol.
Cu Pb Fe . Mn Al Ni Zn sulphide iodate
58-8 1-6 — — — — remainder 0-16 0-16
0-16 0-10
50-8 0-9 0-8 0-9 1-4 — 0-17 0-17
0-18 0-17
55'7 1-0 1-0 1-9 0-2 2-0 0-52 0%
0-52 ¢}
64-4 0-1 - — - - 0-83 0-81
57-8 0-9 — 1-4 — — 0-95 1-06
1-00 1-08
64-2 — — - — = 0-95 0-98
59-9 —_ 1-0 1-3 — - 1-16 1-17
1-18 1-19
56-6 — 2-1 0-9 — — 1-20 1-24
1-21 1-21

D iscussion of the Results and Conclusions— The t|n ﬁgureS quoted |n The tau%
represent results by several analysts and show the reproducibility obtained by the volumetric
determination. There is little to choose between the accuracy of the iodine and the iodate
finish, but the latter is preferred, as the end-point of the titration is much sharper.

For routine work with bronzes the volumetric method has the advantage that it'gives
an accurate determination of the tin content, whereas the tin oxide of the gravimetric method
(@D may be contaminated with other elements of the alloy (in routine work an empirical
deduction is usually made), and (2) is assumed to contain all the phosphorus of the alloy asP D5
The corresponding deduction for P.2D5depends upon the accuracy of a separate
determination and, moreover, in samples of high tin and phosphorus contents instances
occur in which all the phosphorus is not co-precipitated with the tin.

The gravimetric figures quoted in Table 11 were obtained as the result of the full gravi-
metric procedure, whereby the amount of contaminating oxides is determined chemically.
The consistency of the volumetric method for tin in a variety of brasses is exemplified in
Table IV. In this laboratory the method has been found much more reliable than the
gravimetric sulphide procedure. With the strength of standard iodate solution used, the
volumetric determination is also preferable for brasses of low tin content.

We wish to thank the Director of Scientific Research, Admiralty, for permission to
publish this paper and the Superintending Scientist, Bragg Laboratory, for facilities granted.
The help and co-operation of the Staff of this laboratory are"gratefully acknowledged.
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Discussion

Mr. F. L. Okell said that separation of the chief interfering substance byprecipitation, leaving tin
in a solution suitable for reduction by nickel, was an innovation inbronze analysis and an outstanding
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contribution to the subject that would be much appreciated by those with experience of the determination.
Nickel reduction would appear to be an important part of the method, since it would remove remaining
sources of interference, e.g., antimony, before the iodimetric finish.

Mr. Gailer, in reply to a question about the solution of tin bronzes in 1 : 1 nitric acid to give a
clear solution which upon boiling yielded a ppt. of metastannic acid, said that the explanation of this
depended upon the fact that the metastannic acid, originally formed, was soluble in the 1 : 1 nitric
acid. Upon heating, however, transformation to the beta form took place, and this was insoluble in the
nitric acid.

In reply to the question of what happened to lead and zinc in the oxalate separation, he was of
opinion that the bulk of the lead was precipitated with the copper and the small amount of lead remaining
in solution did not affect the subsequent determination of the tin. As regards zinc, it had been found that
the oxalate was not pptd. under those conditions or even in presence of small amounts of acetic acid
when copper was absent. In presence of copper, however, a certain amount of zinc was probably co-

pptd. with the copper oxalate. Their tests showed that most of the zinc remained in solution ev.en under
such conditions.

As regards the analysis of tellurium-copper alloys, they had applied the oxalate procedure to separate
the copper. An aliquot portion of the solution, after the separation of the copper, was evaporated,
treated with phosphoric acid and gum arabic, reduced with sodium hypophosphite and finally titrated
with standard iodine soln. The procedure after the copper separation was essentially that of Evans
{Analyst, 1942, 67, 346), who had recently published a method for selenium, tellurium and arsenic in copper.
The present authors would like, however, to stress the point that the method was only tentative as yet,
although quite good results had been obtained in preliminary work. The interference of selenium had not
been considered so far as they have gone, but the complete Evans procedure would eliminate any effect
of that element.

T h e A n aly sis of S our M ilk

By F. J. MACDONALD

Littie iIMprovement has been effected in the chemical examination of sour milks since the
maceration process was first devised by Dr. James Bell and discussed by Thorpel (1905) and
by Richmond and Miller2 (1906).

The actual maceration process for the separation of the fat and the solids-not-fat is
somewhat tedious, and methods for the determination of the decomposition prodhcts seem
capable of improvement. Determination of ammonia by the official method involves the
preparation of fresh standards on each occasion, whereas by the use of a suitable technique
the determination may be made in a B.D.H. Nessleriser with permanent colour discs. The
separation of alcohol from the milk by the usual distillation method normally requires con-
siderable attention, and is, on occasion, a rather speculative procedure. The evaporation
method for the determination of volatile acids is accurate only when the volatile acidity lies
between 0-1 and 0-2%% as acetic acid; moreover, the end-point of the titration is inclined to
be indefinite.

The present work represents an attempt to overcome some of these difficulties, and is
put forward in the hope that it may suggest further investigation of this problem. The
method is suitable for all milks except those in which considerable proportions of butyric
acid have been formed; it requires about. 15 ml of milk for a complete analysis.

Determination of Fat and Uncorrected SN.F—DryalED‘m COI’]IC&J ﬂaSk, A, and a
plug of non-absorbent cotton wool ¢a. 04 g) for 1 hr. at 98°/100° C., cool in a desiccator, and
weigh. Set the plug aside, re-weigh the flask, introduce 103 + 0059 of the milk,
and re-weigh. Add 50 ml of «-heptane (b.p. 99°/100° C.) and fit the flask to a Dean and
Stark receiver and condenser. Fill the receiver, which is graduated up to 10 ml and fitted
with a tap, with the same solvent. Boil the mixture for 2 hr. on a hot-plate, at the end of
which time the moisture, volatile acids and alcohol will have collected in the receiver and
Practically the whole of the fat will be dissolved in the »-heptane. Set the receiver aside for
fhe subsequent determination of volatile acids and alcohol. Decant the solution of fat from
flask A into a previously dried and tared flask, B, and recover the solvent by distillation.
Next, by grinding the remaining solids in flask A with 6-8 successive 25-ml portions of light
petroleum (b.p. 40/60° C-, dried over CaCl2), which are filtered through the cotton plug fitted
TMa4-cm glass funnel, transfer the remainder of the fat to flask B and rinse the funnel and
Plug with a little light petroleum; remove the light petroleum on the water-bath, and dry the
flask B and fat to constant weight at 98°/100° C. Remove any solids adhering to the glass
rod used for completing the separation of the fat by wiping with the cotton plug moistened
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with a few drops of 50% alcohol, put the plug into flask A with the solids-not-fat, and dry
at 98°/100° C. until constant in weight.

By this process efficient separation of the fat and solids-not-fat is effected. No re-
extraction of thé separated fat is necessary. Although there is slight, browning of the solids,
this does not appear to affect the accuracy of the method.

Determination of Volatile A cids—Add WatertO the a.ql,eousd'st'"ate II’I The receNeI’
to bring the vol. to 10 ml and, after mixing, run the watery layer into a dry test-tube. Titrate
5 ml with n /10 sodium hydroxide, using 5 drops of 0-5% phenolphthalein soln. as indicator.
Calculate the result as % of acetic acid.

This is applicable to the bulk of sour milks encountered, but, as mentioned above, is
not suitable for those in which appreciable proportions of butyric acid have developed.
Acetic and propionic acids are recovered quantitatively when present in the milk in total
proportions up to 1%, whether singly or together. For concentrations of total volatile
acid up to 0-2%6, the maximum error involved in the ultimate S.N.F. correction by the
assumption that all of the acid is acetic would be of the order of 0-1%. With concns. higher
than this, advantage may be taken of the oxidation method of Fyleman3for the determination
of the higher member of the series, the lower being obtained by difference.

Determination of Alconoi4—Allow a further portion of the aqueous distillate t©
react at room temp, with a nitric acid soln. of dichromate, and measure in a Lovibond Tinto-
meter the resultant decrease in yellow units caused by the reduction of the dichromate.
The presence of acetic or propionic acid in concns. up to 1% does not interfere under the
experimental conditions. Pipette 1 ml of the aqueous distillate into a stoppered test-tube
graduated at 10ml. Add 2ml of a soln. of potassium dichromate in nitric acid (0-25% in
HNO31 : 2 v/v), mix and leave for 24 hr. at laboratory temp. Allow a further 1-ml of the
ag. distillate to react with 2 ml of potassium dichromate soln. (1-25% in HNO3 1 : 2 VA)
in a 50-ml graduated flask under the same conditions as above. After the reaction is com-
plete (24 hr.) make the soins, up to vol. and record the yellow units in a 1-amncell in a Lovibond
Tintometer. By the use of these two concns. of dichromate from O to 1 mg of alcohol per
ml and 1to 5mg of alcohol per ml may be estimated respectively, the proportions of alcohol
normally encountered being within these limits.

The graphs relating alcohol to yellow units are quite smooth, and pass through the
following points:

Potassium dichromate 0-25%

Alcohol in mg .. 0] 0-2 0-4 0-6 0-8 1-0

Lovibond yellow units 7-0 5-3 4-0 2-9 2-0 1-4
Potassium dichromate 1-25%

Alcohol in mg 0] 1 2 3 4 5

Lovibond yellow units 7'0 5-3 3-S 2-5 1-5 0-7

Satisfactory recoveries of alcohol, acetic acid and propionic acid were obtained by the above
methods from mixtures of the three in various proportions, both from aqueous solution and
from fresh milk to which additions, had been made.

Determination of A mmonia—'COnVVay,§ meﬂ’]Od prOVIdeS a useful means Of (bter'
mining ammonia in the proportions normally encountered in sour milks. Pipette 1 ml of
N hydrochloric acid into the central chamber of a Conway unit, whose rim has been smeared
with vaseline, and introduce 2 ml of milk into the outer chamber. Add-1 ml of a sat. soin.
of potassium carbonate, quickly replace the lid, and leave the unit for 2 hr. at laboratory
temp. Then by means of a fine-pointed pipette transfer the acid to a 100-ml graduated
vessel, rinse the central chamber 3 or 4 times with ammonia-free water, and add the washings
to thé same flask. Make up the mixture to volume, dilute a suitable aliquot portion to 50m
in a Nessler cylinder, add 2 ml of Nessler reagent, and match the colour against a pemmanent
colour disc in a B.D.H. Nessleriser.

Corrections of SNF for Decomposition P roductsG—Alcohol—FOr eaCh 184parB
of alcohol add 342 parts.

Ammonia—For each part of ammonia add 52 parts.

volatile Acids—For each 60 parts of acetic acid add (a) 60 parts to correct for removal
of acetic acid from solids during distillation; () 255 parts to correct for decomposition of
lactose during souring.

For each 74 parts of propionic acid add (a) 74 parts to correct for removal of propionic
acid from solids during distillation; () 6385 parts to correct for decomposition of lactose
during souring.
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Table | gives the results of the analysis of 20 samples of sour milk, corrected according
to the above scheme.  Nos. 7, 8, 13 and 14 were homogenised milk; Nos. 10 and 16 watered
milk. When No. 16 was opened it possessed a distinct smell of alcohol, and a suitably
diluted portion of the distillate was used for the determination of this constituent.

Table I
S.N.F., % r- A
a ~ Sour
Sour Alcohol Volatile acids, % Ammonia S.N.F.,
Fat, % un-  r-— *eee * < A N % .

5 a s cor- Cor- Pro- Cor- Cor- (cor- Dif- Age

Sample Origi- Differ- Origi- rect- rec- Acet- pion- rec- rec- rect- fer- in
No. nal Sour ence nal ed) % tion ic ic tion % tion ed) ence days
1 3-41 3-28 —0-13 8-85 8-51 0-065 0-12 0-114 — 0-16 0-031 0-16 8-95 +0-10 28
2 3-45 3-44 —0-01 8-82 8-63 0-034 0-06 0-102 — 0-14 0-036 0-19 9-02 +0-20 28
3 2-79 2-71 —0-08 8-90 8-52 0-055 0-10 0-114 — 0-16 0-012 0-07 8-85 —0-05 34
4 3-38 3-28 ' —0-10 9-10 7-81 0-055 0-10 0-212 0-310 0-90 0-013 0-07 8-88 —0-24 34
5 3-43 3-39 —0-04 8-79 8-67 0-048 0-09 0-108 — 0-16 0-008 0-04 8-96 +0-17 36
6 3-72 3-75 +0-03 9-12 8-79 0-066 0-12 0-120 — 0-17 0-004 0-02 9-10 — 0-02 54
7 3-54 3-43 -0-11 S-65 8-19 0-072 0-13 0-120 — 0-17 0-008 0-04 8-53-0-12 54
8 3-46 3-40 —0-06 9-17 8-86 0'072 0-13 0-144 — 0-20 0-010 0-05 9-24 +0-07 54
9 3-31 3-26 -0-05 8-94 8-48 0-071 0-13 0-108 — 0-16 0-008 0-04 8-81-0-13 28
10 2-78 2-71 — 0-07 8-01 7-61 0-073 0-14 0-120 — 0-17 0-020 0-10 8-02 +0-01 28
1 4-06 3-97 —0-09 9-17 8-97 0-015 0-03 0-120 — 0-17 0-012 0-06 9-27 +0-10 28
12 4-13 3-95 —0-18 9-19 8-91 0-063 0-12 0-10S —- 0-16 0-006 0-03 9-22 +0-03 33
13 3-13 3-08 -0-05 9-00 8-47 0-069 0-13 0-108 — 0-16 0-012 0-06 8-82-0 18 32
14 3-21 3-14 —0-07 8-85 8-47 0-020 0-04 0-102 — 0-14 0-015 0-08 8-73 —0-12 38
15 3-31 3-17 —0-14 8-82 8-13 0-063 0-13 0-226 0-150 0-61 0-010 0-05 8-92 +0-10 40
16 2-73 2-68 — 0-05 7-36 4-69 1-23 2-23 0-084 — 0-12 0-013 0-07. 7-11 — 0-25 48
17  2-08 1-95 -0-13 8-92 8-54 0-085 0-15 0-120 — 0-17 0-002 0-01 8-87 — 0-00 41
18 2-54 2-55 +0-01 9-19 8-78 0-053 0-10 0-096 — 0-14 0-001 —m 9-02-0-17 41
19 3-32 3-11 -0-21 8-92 8-61 0-044 0-08 0-108 — 0-16 0-003 0-02 8-87 — 005 38
20 3-22 3-10 —0-12 9-01 8-84 0-056 0-10 0-060 0-09 0-008 0-04 9-07 +0-06 38

The fat (on the fresh milks) was determined by the Rose-Gottlieb method, and the
total solids by the method described by Elsdon and Walker,6the S.N.F. being obtained by
difference. Estimation of the fat of fresh milks by the new method described above was
not completely satisfactory in every instance, repeated extractions with light petroleum being
necessary to obtain complete separation. It would appear that the protein associated with
the fat globules in the fresh milk tends to prevent free penetration by the solvent under the
experimental conditions, but that it is sufficiently denatured during the process of souring
to lose this property. .

Table
Sour milk

Fresh milk )
A 3N Corr. Differences
Sample Sp.gr. Fat Am - Sp.gr. Sp.gr. Fat Fat
No. at (Gerber) S.N.F., monia at at (Gerber) (corr.) S.I\AI.F., Fat S.N.F.
15-5° C. % % o 15-5°C. 15-5°C. % % %
1 32-1 3-40 8-84 5-7 29-1 32-2 3-20 3-40 8-87 nil + 0-03
2 32-0 3-45 8-83 4-8 29-5  32-1 3.25 3-40 8-84 -0-05 + 0-01
3 32-8 2-80 8-90 5-2 30-4 33-2 2-55 2-70 8-98 -0-10 + 0-08
4 33-2 3-40 9-12 4-8 30-1 32-7 3-25 3-40 8-99 nil -0-13
5 31-8 3-45 8-78 5-2 29-1 32-0 3-25 3-41 8-82 -0-05 + 0-04
6 32-9 3-70 9-10 4-8 300 32-6 3-40 3-60 9-01 -0-10 -0-09
7 31-3 3-55 8-68 5-7 28-4 31-5 3-20 3-40 8-70 -0-15 + 0-02
8 33-3 3-45 9-15 5-7 29-2 32-3 3-20 3-40 8-99 -0-05 -0-16
9 32-6 3-30 8-95 4-8 29-7 32-3 3-15 3-30 8-87 nil -0-08
10 29-1 2-95 8-00 4-8 26-2 28-8 2-70 2-85 7-91 -0-10 -0-09
u 32-6 4-35 9-16 5-7 29-6 32-7 3-85 4-05 9-12 -0-30 -0-04
12 32-8 4-15 9-17 4-8 29-2 31-8 3-80 4-00 8-89 -0-15 -0-28
13 32-9 3-15 8-99 6-5 28-2 31-8 3-00 3-20 8-73  + 0-05 -0-26
14 32-3 3-20 8-85 5-7 29-0 32-1 3-00 3-20 8-80 nil -0-05
15 32-1 3-30 8-82 5-2 29-0 31-9 3-05 3-20 8-76 -0-10 -0-06
17 33-5 2-10 8-93 4-8 30-1 32-7 1-90 2-00 871 -0-10 -0-22
18 34-2 2-55 9-20 4-8 30-9 33-5 2-50 2-60 9-03 + 0-05 -0-17
19 32-5 3-30 8-92 3-8 29-8 31-9 3-15 3-30 8-78 nil -0-14
20 32-9 3-20 9-00 5-2 30-1 33-0 3-00 3-15 9-02 -0-05 + 0-02

Determination YF EA:r ARB S.IN.F. by Treatment WITH Ammonia— FOr routine
purpases where the complete determination of decomposition products is not required we
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have found the following process to be of considerable use, and- it might be of interest t
outline the method adopted in our laboratories. Add to the whole sample sufficient of a
measured volume of 3N ammonia to provide a slight excess as judged by the odour. Mix
well, but gently, avoiding the formation of an emulsion, and leave overnight at room tenp.
As arule the milk is then in a suitable condition for examination, but with more obstinate
samples resort may be had to gentle warming. Measure the vol. of the mixture and
calculate the % by vol. of 3N ammonia.

Take the sp.gr. of the mixture by means of a lactometer or Sprengel tube and apply a
correction of +0-55 of a lactometer degree for each 1% of 3n ammonia present. In most
samples the fat may be determined by the Gerber method, but where much butyric acid hes
developed the Wemer-Schmid process may be employed; multiply the result thus obtained
by the appropriate factor to correct for the dilution of the original sample by the added
ammonia. Calculate the S.N.F. figure by the Richmond formula.

The results for 19 of the 20 samples examined above by the proposed gravimetric method
are shown in Table Il and are typical of some hundred samples so examined over a period
of several years.

summary—(Q) A method is described whereby the fat and S.N.F. (uncorrected) of sour
milk may be separated and determined, while volatile acids and alcohol are recovered in
the form of an agueous solution.

(@ Methods are described for the determination of the volatile acids, alcohol and
ammonia, required for the application of corrections to the S.N.F. obtained in (D).
< g (©)] _b'gge routine determination of fat and S.N.F. of sour milk by treatment with ammonia
is described.

I wish to thank Mr. B. Crowhurst for assistance in this work, and the Governing Director
of the Express Dairy Co., Ltd., for permission to publish.
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T h e S oftening-point of Fats

By C. R. BARNICOAT, M.Sc., Ph.D., F.R.I.C.

owing 10 the wide range of constituent fatty acids in butter fat, its melting-point is one of
the most difficult to determine with consistent results (particularly between different workers).

In connection with a series of investigations on New Zealand butter fat, it was necessary
to determine the m.p. as a routine procedure, and considerable attention was given t
available methods—capillary tube, “slip” point, floating pellet on mercury, setting-point
(modified Dalican’s titre test), and Wiley’s standard A.O.A.C. method.1 All except Wiley’s
method appeared to be unreliable owing to their doubtful end-points. Wiley's method
gave very reproducible results but was very tedious. The softening-point determination
(based on the ring and ball method for bitumen products? has given satisfactory results in
this Institute for some years past, yielding values close to those obtained with the standard
Wiley technique. The method is simple, the results are reproducible and several deter-
minations can be carried out simultaneously.

Method—Put 0-5ml of mercury in a thin-walled G x lcm external diam.) lipped
test-tube, and cool the tube and contents for some minutes in finely-cracked ice and water.
Above the mercury introduce 1 ml of melted fat; this rapidly solidifies, but leave the tube
in the ice-water for about 30 min. longer, and then, preferably in a refrigerator, overnight.

For the actual softening-point determination) all that is required is a large beaker of
water, a thermometer, to which is attached a metal plate with a number of holes (we use 8),
in which the tubes of fat are suspended by the lips. Place a | in. ball-bearing in each tubean
the fat, in the depression which always forms when the fat cools. The fat column must be
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level with the thermometer bulb. Immerse the tubes in water at about 20° C. for 30 min.,
and then raise the bath temp, at the rate of 0-5° C. per min., the water in the bath being stirred
vigorously by means of an air current. Within a degree or two of the softening-point the
fat begins to clear, and the temperature is recorded when the ball-bearing has fallen half-way
through the fat column. At this temp, the fat will not be quite clear.  Actually, the
temperature-range from the beginning to end of the passage of the ball-bearing through the
fat-layer is less than 1°C. Between workers, independently determined duplicate tests
should not vary by more than #0-2° C., and the agreement is usually closer.

Many experiments were made to test the relative importance of different stages of the
manipulation on the accuracy and reproducibility of the results. The main factors considered

'(1) Rate of Heating—The results for 2 samples of butter fat are shown in Table I. The
higher value recorded for the most rapid heating is due to lag, and emphasises the necessity
of keeping closely to standard conditions in raising the temperature of the water-bath.

Table I
Rate of heating per min., °C. .. 0-2° 0-5° 0-8°
Softening pt. of butter-fat. No. 1 .. 32-0° 32-4° 32-6°
No. 2 .. 30-9° 31-3° 31-5°

(@ Temperature for melting fat samples—A series of results with different samples of
butter fat heated in the oven at temps, from 40° to 100° C. showed that the temp, at which
the fat is melted is not important. A temperature of ca. 60° C. has been found convenient
for melting, “oiling-off,” and filtering butter fat.

) storage of prepared tubes—Holding the solidified fats in their tubes in a refrigerator
for long periods has no effect on the results.

@ oxidation of the fat— Oxidation of butter fat tends to lower its softening-point.
Thus two butter fats with initial softening points 32-4° and 31*3° C. gave, after oxidation
to the bleached “tallowy” stage, 32-1° and 3TO° C., respectively.

(®) Rate of cooling.—AS was to be expected this is of major importance (sse Table II).

Table “
Softening pt., °C. Softening pt., °C.
Conditions of cooling s of cooling ( \
No. 1 No. 2 No. 1 No. 2
As recommended .. .. 32-4 31-3 Ice, 10 min. 32-5 31-3
In air (ca. 15° C.) 7 hr. . 32-4 31-2 . 2 hr. . 32-5 31-3
24 hr. . 32-4 31-2 L, 7 hr. .- 32-4 31-3
Refrigerator (0°-5°C.) 7 hr. 32-4 Ice and salt, 10 min. 31-8 30-9*
24 hr. 32-4 1hr.4-6hr. 31-9 30-8*
refrigeration
Conditions of cooling No. 3 No. 4 No. 5
As recommended 33-1 32-0 32-7
Cooling very slowly (45°—13° C.) overnight 28-6 29-0 28-5

* Fats had glassy appearance.

Too rapid or too slow cooling thus tends to give low softening-points.

The foregoing results give the impression that a wide range of cooling conditions has no
effect on the result, butin practice, anomalous values were occasionally found (due, apparently,

to slow cooling caused by higher air temperatures than those recorded in Table II)
before the standard procedure of cooling in ice and water was adopted.

While the method was not satisfactory with a “sharply-melting” fatty ester (methyl
stearate, m.p. 38° C.), it has proved useful for certain other fats and hydrogenated products
and also for tropical butter-spreads with unusually high melting-points. The method is
suitable more particularly for those fats with wide melting-ranges and indefinite melting
points, which are difficult to determine by previous methods.

I am grateful to Mr. G. A. Cox, M.Sc., of this Institute, for his helpful criticism.
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D iscussion
/ Mr. K. A. Williams has sent the following communication: The method is an ingenious development
from the ring and ball method used for bitumen products and bears some resemblance to a method due to
Jean and described, without specific reference to the literature, by Lewkowitsch [Chem. Tech. and Anal, of

Oils, Fats and Waxes, 6th Ed., Vol. I, p. 327). It is straightforward and simple to carry out, and should
give the reproducible results the author claims. It will give as much information as the Wiley standard
A.O0.A.C. method, or the Ubbelohde method, standardised in the B.P. and by the B.S.l.; but it gives no

more information, as it determines only a single temperature at which the fat acquires a definite degree
of softness. Melting-points are of most use in arriving at some idea of the manner in which a fat melts,
that is, the range of temperature over which melting is spread, and the degree of softening at each point
in this range. Neither of these factors is necessarily related to a specific "softening-point,” even with
a single fat such as butter-fat. It would therefore appear that the author has allowed the needs of re-
producibility in routine analysis to dominate those for the fullest possible information about a sample,
and has thereby limited the value of his test to that of the two standard tests already mentioned. Never-
theless it has certain advantagesover them in easeof application orin avoiding the need for special apparatus.
The author rightly emphasises the need for great care in preparing the sample for the determination, and,
while the points to which he draws attention are not new, they can hardly be stressed enough.

A C ell for th e Perform ance of A m perom etric

Titra tion s

By M. A. FILL ana J. T. STOCK, B.Sc., A.R.I.C.
(Read at the Meeting, April 5, 1944)

During recentyears Kolthoff et al.1 have developed the technique of amperometric titration,
based on polarographic technique. Although' the number of examples so far studied is not
large, the procedure appears promising, being very suitable for dilute solutions. Further,
the only expensive piece of apparatus required is a suitable galvanometer or other means of
measuring small currents.

Since polarographic methods measure concentrations and not total quantities, the use of
small volumes renders possible the estimation of very small amounts of substances. In
most of the amperometric titrations so far described vols. of ca. 40-50 ml have been used.
The cell here described permits the ready titration of 5-ml portions and has certain other
advantages, simplicity of construction being prominent among them.

The cellis shownin Fig. 1 Its construction is self-evident. The outer portion is mede

A,

A vr8

Fig. 2
from ordinary 1-in. diam. Pyrex boiling tube. The straight-through portions of the T-pieces
are so constructed that the dropping mercury electrode and the jet of the micro-burette
have a clearance of about 0-5 mm within them. The annular spaces thus formed are ample
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for the entry and egress of the stream of nitrogen or hydrogen used initially to remove dis-
solved oxygen and subsequently to stir the solution after each addition of reagent. The
longer T-piece effectively protects the tip of the dropping electrode from accidental damage.
Short jointing sleeves of rubber tubing2permit ready removal of the dropping electrode and
burette when desired.

A mercury pool is used as quiet electrode. It was shown by Majer3that, in presence of
halide ions, the pool remains at constant potential, provided that its area is at least 1cm2
In this cell a small amount of mercury (1-1-5ml) gives a pool of ample area. It is our
practice to measure the requisite quantity of mercury into the cell by means of the suctionless
pipette shown in Fig. 2, a device we have found useful for handling other (particularlty
corrosive) liquids; using a pool of definite size facilitates positioning of the dropping electrode,
efc., to permit titration of small volumes.

Removal of dissolved oxygen is rapid. With 5ml of soln., passage of gas at the rate of
2 bubbles per sec. for 5min. is sufficient. The titration is then carried out as described by
Kolthoff and Lingane.1 When the gas stream is passing, the agitation considerably increases
the flow of current through the soln., with consequent risk of damage to the galvanometer.
In the apparatus described, the soln. is forced away from the dropping electrode during the
passage of the gas, thus automatically breaking the circuit. Small impulses of current due
to the falhng of the charged mercury drops are all that is observed. When the stream of
gss is stopped the soln. rises to cover the tip of the electrode.

Titrations of copper with a-benzoinoxime, as described by Langer,4 and of nickel with
dimethylglyoxime reported by Neuberger5 and investigated much more fully by Kolthoff
and Langer,6were carried out with the apparatus.

Solutions (001 m) of copper sulphate and nickel ammonium sulphate were standardised
gravimetrically. The supporting electrolyte solns. were examined polarographically for
reducible impurities.

Solutions of 001l M a-benzoinoxime in 50%o alcohol
and of 0-02m dimethylglyoxime in 95% alcohol were
prepared and standardised by amperometric titration
of the copper and nickel solutions respectively, the
larger scale apparatus described by Kolthoff and Langer6 ,,
being used. £

The characteristics of the capillary used in this |
work (measured in 0L m potassium chloride at 25°C) £
werem = 0917mg sec.-1, t — 339 sec.  The symbols £
are those of Kolthoff and Lingane.1

The copper or nickel soln. was measured by means
of a 1-ml micro-burette into 5-ml portions of supporting
electrolyte contained in the cell. After removal of
dissolved oxygen by passing a stream of hydrogen the
titration was carried out with the use of a similar burette.

The current was measured by a calibrated Tinsley Fig. 3
with enclosed lamp and scale and was corrected for the diluting effect of
the titrant.1 Some of the results appear in Tables 1 and II.
Table I

Copper solution added to 5-00 ml of supporting solution of 0-1M ammonium chloride
—0-02 jVi ammonia containing 0-03% gelatin. Titrated with 0-01 M a-benzoinoxime

solution. Applied voltage, -1-7. T = 16-17°.
Copper taken, mg. .. 0-631 0-316 0-195 0-064 0-022
found, " .. 0-626 0-317 0-180 0-061 0-022
Error -0-005 +0-001 -0015 -0-003 0-000
Table “

Nickel solution added to 5-00 ml of supporting solution of 0-5M ammonia —0-1JWammonium
chloride containing 0-03% gelatin. Titrated with 0-02M dimethylglyoxime solution.

Applied voltage, —1-6. T = 15-16°.
Nickel taken, mg .. 0-583 0-291 0-145 0-059 0-018
found, " .. 0-588 0-296 0-140 0-061 0-020
Error +0-005 +0-005 -0-005 +0-002 +0-002

* This had the following characteristics: Max, sensitivity, 2-03 x 10~3amps, per mm; period, 3 sec.;
N tivity used for most readings, 1I/10th; effective resistance of galvanometer and shunt at sensitivity
1 10th, 780 ohms. The means of the galvanometer oscillations were used in calculating the current flowing.
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Langer4titrated copper in 20 ml of soln. with 0001 M a-benzoinoxime soln., but found
that the experimental points were scattered. We found that, when titrating 5-ml portions
of the soln. with reagent of this strength, quite reasonable results were obtained, considering
the very small amounts of oo&per (below 0-1 mg) being determined. Fig. 3 shows two of the
titration curves actually ob

A few experiments, usmg‘ 0-002m dimethyliglyoxime soln., to titrate similar amounts of
nickel, were not so successful
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N otes

A MICROMETER-CONTROLLED BURETTE

In a review of micro-volumetric apparatuslreference was made to a micro-burette in use in this laboratory,
in which are incorporated the advantages of several models, but which is based mainly upon the micro-
pipette devised by Rosebury and Heyningen.* The latter was used for the delivery of accurately known,
small volumes of heavy water for sp.gr. determinations by the falling-drop method, and was, in turn, a
modification of a similar pipette described by Keston, Rittenberg and Schoenheimer.1

The present micro-burette (see Fig. 1) was made in the railway workshops; internal parts are of steel,

Inches

Fig. 1

external parts of stainless steel. It consists essentially ofa piston cworking in acylinder d without lubricant,
the cylinder d and the capillary glass tube to which it is cemented at the lower end are filled with mercury,
which is displaced by the piston. The standard solution is contained in another capillary tube attached
to the former by an interchangeable ground joint g; its delivery is controlled by the movement of the

Furc tte readings are observed on the micrometer head a, the head being divided into 50 parts
and the vertical scale indicating the number of complete turns of the screw b in the usual manner. The
piston cis kept in contact with the micrometer screw by means of a light steel spring h (13 turns of No. IS
bAV.G. wire). The joints are made leak-proof in a manner similar to that described by Rosebury and
kteymngen2: (1) The piston passes through a well-fitting rubber washer* k -which rests upon the head of

* After 6 months' use the mercury had become fouled through attack by the sulphur contained in the
rubber; this could be replaced advantageously by Neoprene.
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the cylinder; tliis washer is protected from movements of the spring by a loose steel washer m. (2) The
cylinder is cemented to the glass capillary and the joint covered with self-adhering rubber tape*; the joint
was made with a paste of plaster of Paris and a chloroform solution of gum benzoin. (3) The lower cap is
screwed on to the outer casing e and bears on a 1/4-in. thick rubber washer* n fitting the capillary tightly.
Before being assembled the rubber washers are lubricated at the centre with glycerin. (4) Final sealing
of the joints, particularly that at A, is effected by filling the outer case e with mercury, a hole o being pro-
vided for its passage through the head of the cylinder d and another hole p serving as a ‘‘breather” in the
top of the outer case. The instrument is supported by a ring r carrying a thumb-screw for attachment
to aretort stand; the ring ris secured by a locking ring s and has a hole to give access to the screws fixing
the top to the casee. The bulbs shown in the capillary tube and detachable jet serve to adjust their volumes
to that traversed by the piston during its full travel.”

The micro-burette is assembled and filled in the following order: (1) Seal the expanded end to the
capillary, with the lower cap of the case e and the associated washer in situ; alternatively, a join may be
made in the capillary below the cap. (2) Cement the cylinder d in the capillary. (3) After the cement
has set fix the cylinder in position and screw up the lower cap. (4) By means of the reservoir/ fill the
capillary and cylinder d with mercury to the top of the latter. (5) Place in position the piston c, together

with the associated spring and washers. (6) Fix the top (carrying the micrometer) to the case and screw
down the micrometer until contact with the piston is indicated by movement of the mercury meniscus in
the capillary. (7) Almost fill the outer case with mercury.

To fill the burette with solution prior to titration: (1) Raise the piston ¢c by means of the micrometer
screw to the upper limit of its effective travel. (2) Raise the reservoir / (tap open) until the mercury
meniscus is near the top of the bulb in the left-hand branch of the capillary. (3) Raise a beaker of the
solution so that the tip of the detachable jet is just immersed. (4) Lower/until the solution just fills the
bulb below g. ~ (5) Close the tap communicating with/. During the titration the burette jet is immersed

in the soln. being titrated;the micrometer screw is turned only in the downward direction, to avoid drawing
partly titrated solution into the jet and to avoid possible "backlash” in the screw. The titration should
not be performed too rapidly or the air contained in the capillary and bulbs is compressed and delivery
of soln._continues after the micrometer screw has stopped turning. Since standard solution does not enter
the main part of the instrument, routine cleaning is restricted to the detachable jet; since mercury does
not enter this part it cannot react with the standard solution.

The range and sensitivity of the micro-burette obviously depend upon the dimensions chosen for the
piston ¢ and for the micrometer head respectively. In the instrument here described the micrometer
screw has a pitch of 1/40-in. and the piston has a diameter of 0-2476 in., it travels over 3/4-in. The capacity
is approx. 0-6 ml and the volume delivered per division of the micrometer head is 0-000395 ml; fractions
of adivision may be estimated if desired. The accuracy of the burette is dependentupon that of the cutting
of the micrometer screw and upon the constant diameter of the piston over its working length, both of
which may be guaranteed to approx. # 0-0002 in.;calibration by the usual methods is therefore unnecessary,
the volumes being calculated. Assuming the thermal coefficient of linear expansion of steel to be 11 x 10~4,
a part of the piston having a volume of 0-6 m| at 15° C. has at 25° C. a volume of 0:600198 ml, i.e., the
change corresponds to half a division in the micrometer head, and for ordinary purposes no correction is
necessary. The air separating the mercury from the standard solution is, however, more highly susceptible
to temperature changes, and it is important that these should not be large during the course of a titration;
itisrecommended that the instrument should be used in a glass case (the micrometer head projecting through
an opening in the top) to protect it from heat radiated from the operator. To minimise errors due to a
changing hydrostatic pressure, which would alter the volume of this air during titration, only solution
contained in the bulb is delivered from the burette, f

L.M.S. Railway Co., Research Department G. H. Wyatt
Chemical Laboratory, Stonebridge Park Deumber, 1943
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Privy Council

STATUTORY RULES AND ORDERS

1944— No. 65. Order, adding Regulation 55G to, and amending the Third Schedule to, the
Defence (General) Regulations, 1939. January 20, 1944.8

This Order prohibits, except with the consent of the Minister of Food, the sale by retail (as defined),

in any area in England specified in an order made by him, of milk which is not “"Tuberculin

Tested” or “Pasteurised,” or otherwise heat treated, and, in any areain Scotland, so specified,

of milk which is not "Certified,”" "Tuberculin Tested” or "Pasteurised,” or otherwise heat
treated. There is an exception, in England, for "Accredited Milk" and, in Scotland, for
"Standard Milk,” derived from a single herd. The Order also contains certain ancillary

provisions, notably requirements as to labelling.

* See footnote, p. 180.

f Owing to an arithmetical error, this effect is greater than was at first supposed. It may be over-
come readily by moving the ground joint g (see Fig.) to the upper horizontal portion of the capillary tube
~Nreplacing the jet by one made without a bulb from 3 mm-bore tubing, only the fine capillary being

§ H.M. Stationery Office. Italics signify changed wording.
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In its application to Scotland references to the Minister of Health shall he replaced by references
the Secretary of State, any reference to Sec. 68 of the Food and Drugs Act, 1938, by a reference
Sec. 16 of the Food and Drugs (Adulteration) Act, 1928, and ang reference to the Milk (Special
Designations) Order, 1936, by a reference to the Milk (Special Designations) Order (Scotland),
19%6.

1944—- No. 66. Order adding Regulation 57AA to the Defence (General) Regulations, 1939.
January 20, 1944. Price of Nos. 65-66 together, 2.
The purpose of this Order isto suspend the operation of Sec. 9 (D) of Gas Undertakings Act, 190,
and to allov an"undertaker for the purposes of Sec. 14 of the Gas Undertakings Act, 1934,
to average the calarific value of his ges, whatever the amount of the deficiey, over te
quarter in which the deficiency oocurred.

Ministry of Health

STATUTORY RULES AND ORDERS

- No. 349. The Heat-Treated Milk (Prescribed Tests) Order, 1944, dated March 23, 194,
made by the Minister of Health under Regulation 55G of the Defence (General)
_ Regulations, 1939. Price Id. . ) ) » .
This Order restricts the use of such termms as "heat-treated milk," “pasteurised milk," "sterilised milk
or the like calculated to deceive unless (inter alia) the milk has been treated by heat and otherwise,
and is in such condition as tosatisfy prescribed tests. These tests (a phos&hatase testand a methylene
blue test) shall ke carried out as prescribed in Part | and || of the Schedule respectively. ~ The
phosphatase lest shall be deemed to be satisfied by milk giving a reading of 2-3 Lovibond blue
units or less.  In the methylene blue test the milk must fail to decolorise methylene blue in 30 min.
under specified conditions.

Ministry of Food

STATUTORY RULES AND ORDERS

- No. 296. Order, dated March 18, 1944, amending the Feeding Stuffs (Regulation of
Manufacture) Order, 1943. Price Id.

This Order allons a manufacturer to regard the two quarters Jan./March and April/June as a
sirgle period for the purpose of calaulating his permitted production of compounds, con-
otrates, or livestock mixtures. It alters the composition of National Cattle Foods Nos. 1
and 3 by reducing the min. guantity of wheat by-products and "D flaur 1t0 20% by weight)
and increasing themin. (t015%) and max. (025%) quantities of cereals (including barley) and
dried potato products.

— No. 297. The Starch Food Powders (Control) Order, 1944. Dated March 18, 194.
Price Id.

In this Order, which rewokes and re-erects the Starch Food Powders (Cottrol) Order, 1911,
"'Comflour” means starch in powder form suitable for use in the preparation of human food
but does not include arromoot. ) ) o )

Art. 5 prohibits the removal of, addition to, alteration of, defacing or rendering illegible label, tidet
or marking on or attached to the wrapper or container of any cornflour, custard powder or blanc-
mange powder, but it shall ke a defence in any proceedings to prove (a) that the article wes
in the defendant's possession at the time of infringement otherwise than for sale; or (b) that he
acted without intent to deceive.

Ministry of Food Press Notice. P.N. 3145a, April 3, 1944, Vinegar .

The Ministry of Food is considering making a maximum prices Order for vinegar. As itwill be
necessary to defire various types of vinegar the Inter-departmental Committee on Food
Standards has recommended certain definrtios.

The definitions of distilled vinegar and malt vinegar conform to current prectice, the Ministry
having in 1942 sanctioned the addition of sugar (ot exceeding 15% of the sugars presarit
in the infusion) to the wort in the manufacture of malt vinegar.

“Artificial Vinegar” or ""Non-Brewed Vinegar’” means a solution of acetic acid of edible qality,
with or without added colour and/or flavouring matter containing not less than 4% v/v
and not more than 8% w/v of acetic acid, CHj .COOH, the acid not being wholly produced
by a process of acetous fermentation; but does not include such a solution cortaiining refther
colouring nor flavouring matter unless so sold or described as to lead an intending purchaser
to believe that he is purchasing a description of vinegar.

"'Concentrated Artificial Vinegar™” ot “Concentrated Non-Brewed Vinegar” means a solution of
acetic acid of edible qual ity with or without added colouring and/or flavouring matter con-
taining not less than 50% and not more than 60% w/v of acetic acid, CHj .COOH, the acid
being not wholly produced by acetous fermentation; but does not include such a solutian
containing reither colouring nor flavouring matter unless so sold or described as 1o leed an
intending purchaser to believe that he s purchasing a description of concerntrated vinegar.

"Spirit Vinegar’” means the product, with or without colouring matter and containing not les
than 4% and not more than 15% w/v of acetic acid, CHj .COOH, obtained by the acetos
fermentation of a distilled alocoholic liguid.
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'Distilled Vinegaj-" means the product, with or without added colouring matter and cortaining
not lessthan 4% w/v of acetic acid, CH3.COOH, obtained by the distillation of malt vinegar.

The Committee state that ifthe product artificial vinegar were now to be marketed for the first
time, they would have regarded "artificial” as a more approgrlate description and better
calaulated to convey 1o the public the idea of a product wh embodies some, but not al,
of the properties of malt vinegar. The Commlttee felt bound to take cognisance of the fact
that the description “non-brewed” has been in use for several years, that no instance of a
suocessful Food and Drugs Act prosecution was brought to treir notice, and that the d@crlp—
tion did not ecite any adverse comment in the County of London Sessios Appeal Case In
1937 cf. Analyst, 1937, &, @6). They were of opinion that the description *'non-brewed”

ly conveys no more to the gereral public than that the product is something differat
from malt viregar.”  In recommending the above definitios they therefore adopted the
altermative description “artificial vinegar or non-brewed vinegar.

Similarly for the (xroentrated products_requiring dilution before use the Committee adopted
the description ""‘Concentrated Artaficial Vinegar or Concentrated Non-Brewed Vinegar."
The Committee also recommend that as a safety precaution all such products should be
required 1o be sold at the same strength and be labelled with directions for diludon. It s
also suggested that consideration be given to prohibiting their sale in small bottles.

Ministry of Supply
NATIONAL COMPOUND FERTILISERS

Circular No. 29, May 5, 1944.
For the 1944745 season a change is made in the standard for National Compound Fertiliser No. 1to
Nmogen 7%; PD5, 7%; KD, 12%. The standards for Nos. 2 and 3 remain as in Circular
No. 37, June’ 22, 1943, Viz.

Nitrogen P A kD
National Compound Fertiliser, % No. 2 9 75 45
No. 3 6 12 -

Notes from the Reports of Public Analysts

The Editor would ke glad to receive reports containing matter of, special interest
CITY OF MADRAS: REPORT OF THE PUBLIC ANALYST FOR 1942

The number of samples analysed under the Madras Prevention of Adulteration Act, 1918, was 1775, as

red with 1990 inthe previousyear. This fallingoffwas due to the large exodus of the city popullation
during the months of Aprill, May and June, 1942, with the result that sampling was confined to the very
fewshops that remained open.  The figures indicate an improvement inmilk, butterand ghee, and adultera-
ticnofedible ails continues tobe salll.  The adulterated ghee samples from shops were only 7-2% of those
taen, but the corresponding figure for the samples from hawkers was, as usial, 100%. Higher fireswere
imposed in adulteration cases, but they are sl far from deterrent.  There was a sudden increese in the
adulteration of aoffee and (nﬁ'eetzi)lets 49 of the 129 samples examined being adulterated.

Coffee and Coffee Tablets— Acoordlng 1o the Act, mixtures of aoffee and chicory may be sold,
provided that they are labelled with the % of chicory. No other substance may be present even with
adeclaratory ldel.  Probably owing to the high price of aoffee and the Lra\rdllabllltyofmlaxy prohibited
adulterats, such as Bengal gram and mahua florers, were used.  Coffee pericarp was another new adul-
terait met with during the year. One sample was adulterated with a mixture of coffee pericarp and
mahua floers.

Coffee berry perlcarp— This may be identified under the microscope by the daracteristic round and
Aal parenchyma, with spiral bodies from the fibres and bundles of ariss-aossad sclerenchyma from the
parchment.  An estimate of the quantity presenit may be made by determining the ligit petroleun extract.
Coffee seed gives from 12 to 13% of extract and perll/carp less than 2%. The pericarp was almost always
assooiated with immature coffee barries, and it seems probable that the fraud may be due to the use of

rejected angflmmature whole coffee berries for the preparation of the powder rather than to a separate
ixture of pericap.

Mahuaflowers— Mahua (Bassia) florersmay be identified microscopical ly by (2) the rounded parenc
ma ofmesoftpetal (@ darecteristic spiral vessels; @) long hairswith one end taperingand a bend at

@ draracteristic pollen grairs

Roasted and ground mahua Floners %ave the follpmr‘% results (dry besis).  Aqueous extract, 67%;

total ash, 6-4%; inity of ash [N/10 HC1 per 59), 11-0 light petroleun extract, 1-6%. The Floners

sclossly resemble chicory in their chemical daracmnstl(s there s also a pronounced resemblance in

tse. An estimate of the quantity present in admixture with coﬁiaemay be made from () aqueous extract;

i - tPetr°leum extract; @ allkalinity of ash; (@ caffeire. For routine analysis, the aqueous extract is
g/t iFmahua floers are the only adulterant present.

Presumptive Standard for Butter and Ghee— An important decision was given by the Madras

S1 Court in a case of butter adulteration. The Court held that since low Reichert-Wollny values.
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low sgponification values, efc., are possible in abnormal cases, and since no statutory value for Reichert-
WolIny value had been fixed by the Madras Government, the presence of an adulterant should be directly
proved to sustain a conviction.  For these reasons the Court gave the benefit of the doubt to the acaused.
As a reault of this decision the Madras Government has fixed a statutory presumptive minimum
Reichert-Wol Iny value of 28 for genuine butter and ghee. V. Venkatachalam

Legal Notes
The Editor would he glad to receive particulars of cases with points of special legal or chemical interest
"SUBSEQUENT OFFENCE." FUNCTION OF EXPERT WITNESSES
Concentrated Foods Ltd. v. Champ

On January 17th, 194, in the King"s Bench Divisiomal Court, Concentrated Foods Ltd. appealed against
a conviction by Justices at Maidenhead on October 13th, 1942, under Sec. 83 @ of the Food and Drugs
Act, 1938, forgivingwith an article of food a label which was calaulated to mislead as to itsrature, substance
and quality, contrary to Sec. 6 ) of the Act. The ggpellants, on May 27th, 1941, had sold an aticke
lakelled *"Concentrated Cordial Essence: Orangette,” with directions as to e, to a wholesaler who on
June 4th, 1941, had sold it toa retailer, who in his tum had sold it to a sampling officaron September 4th,
192. The articlp consisted of a solution of phosphoric acid flavoured with a little orange ail.

In his judgment, Mr. Justice Laurence said that three points had been argued. FAirst, the gopellats
had submitted the label to a Public Analyst, Mr. F. W. Edwards, who had approved it. Mr. Edwards was
called as a witness before the Magistrates; another Public Amalyst, Mr. T. McLachlan, was also called
(by the prosecution) and gave it as his opinion that the label was dojectiongble. The appellants had
argued that, as they had taken the opinion of Mr. Edwards before the lael was used, the megistrates could
not find that they had not discharged the onus of showing that they did not know and could not with
reasonable diligence have ascertained that the label was of a character calculated to mislead. No persn
from the Hant company gave evidence before the megistrates, who had said that they preferred the
evidence of Mr. McLachlan to that of Mr. Edwards where such evidence arflicted. The magistrates hed,
itwas evident, addressed their minds to the two questions of fact which were before them, narely, the
character of the lakel and the onus resting upon the gopellants.  The magistrates had evidently thought
that it was material for them to have heard evidence of some officar of the company. It appeared ©
him therefore that there was artnﬁele evidence upon which the magistrates could find as a fect that the
gppellants had not di onus.

The second questiion was whether the prosecution was out of time. It appeared to him that itwas
clear from the words of Sec. 83 @) that the offence with whiich the appellants were charged was comitted
on September 4th, 1942 (i.e., the retail sale) and was not the offence which they actually conmitted on
May Z7th, 1941 (the prosecution was not out of time in respect of the offence of September 4th, 190).

The third pointwas: was thisa ““subsequent offence” ?  This point had apparently already been decided
by a Divisional Court, but the case had not yet appeared in the ordinary Reports though mentioned inthe
Justice of the Peace for October 0th, 1943. That case, ifproperly reported, would be binding upon them,
but in any event in his opinion the offence of which the appellarts had been found guilty was comitted
on September 4th, 1942, and that was at a time after the various convictions of the appellants referred o
inthecae. Thiswas thus a sul uent offence and the amount of the finrewas competent to the Jstices.

For all these reasons the appeal should be dismissed.

Mr. Justice Lewis concurred and said that in an appeal by way of Case Stated this Court cannot
afticie and reverse a finding of fact by the megistrates when they had directed their minds to the proper
8.5ticn,. and he was satisfied they had in this case. He referred o Collins Arden Products Ltd. g. Parking

orporation (1943, 1 KingsBench, p. 419), inwhich the Court had reversed the decision of the megistrates
on the point of law; he distinguished this from the present case, for itwas actually a decision under Sec. 3
sub-sec. 1, and the megistrates had not add their minds to the defence against the charge uder
Sec. 6, with which they never dealt properly, or indeed at dl.

Mr. Justice Wrottesley said: “I agree. | have only thisto add. | notice that considerable argument
was based on some evidence which, contrary to the usual practice, found Ffisway Into thiscase- the evidence
of a Public Yyalyst who issaid to have been consulted by the limited company, the defendants here, and
who s said to have approved the lael and to have told the company that the contents of that label were
unabjectionable; the argument was therefore this: What then could the company do? That i, itwas
put, Teasonable diligence” referred to In Sec. 6. That evidence, having regard to the nature of the el
which used words with which we are all familiar, seems to be both irrelevait and inednissible, anyhow in
eanination-in-chief. But that question as to whether the lael was dbjectionable meant, of curse,
whether it offended against the Act. That was a matter not for any rt witness but for the Gourt.
This kind of argument s in my judgment founded on a misconception of the true scope and function of
expert witnesses.  Experts in these cases are of course demists.  They are there to inform the Court of
the composition of the subject matter of the charge.  In addition they are, likeall expert witnesses, entitled,
ifasked, to give their opinion based on their examination of the subject matter, provided it iswithin the
scope of their special knovledge.  The question whether a label is calculated to mislead means calaulated
to mislead the public, not the qalified chemist, and -0 it isa question not for gualified chemists but for the
Justicss, for the Court.  Unfortunately, of course, in these cases we fird that manufacturers are very prore
10 use phrases such as ‘toncentrate, * “extract,” ‘essence,” ‘tordial - phrases which may very well have secial
meaning to the chemist. It isnot surprising, therefore, that a chemist should =l the Court that an artide
isnot his idea of an essence or an extract. But that isnot the test.  The test is:what does the ordinary
man understand by the language? Was he misled? Not whether the chemist was misled but whether
the ordinary man was misled. That was pointed out in the case of Collins Arden Products Ltd. v. Barking
Corporation; itwas pointed out by Mr. Justice Stable who used the phrase ‘the ordinary person.” Nor B
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such an enquiry, that isto say, of the analyst, in a case of this kind prinerily, inmy judgment at any rate,
kind of reasonable dili referred to or the inquiry referred to in Sec.’6. It savours too much of an
naquiry-how close can 1 sail to the wind wirthout being taken to book ? That isnot the sort of diligence that
Parliament had inmind inSec. 6 or inthe co ing Sc. &.

"Different considerations would apply if the subject matter were a drug or some chemical compound
the nature of which would not be known to the ordinary person in the street.  If, for instance, this fim
had chaosen to put up something which they called first class phosphoric acid, itmight have been a reasonable
inquiry of a chemist as to whether this stuff could be called first-class phosphoric acid. That s not the
case before these justices. | think in this case these justicss took the true meaning of this proviso, that
the sllar "did not know, and could not with reasonable diligence have ascertained, that the lael was of
such a character as aforesaid,’and 1 am not surprised at their finding that anyone having Imang.?((]:]e of the
ocontents of the bottle in chpestion ocould have had no doubt that the label was calculated to misleed.  That
finding of fact disposes of all the defences in this case.”

5%

Bibliography on Metals in Foods and Biological Materials

(Supplementing the series published in The Analyst up to 1933, 58, 340, and
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J. H. Singer

Drinking Water Standards in U.S_A_*

The standards are not rigid and the acceptance of a supply which falls below standard in some respect B
left to the disoretion of the certifying authority. )

Coliform Organisms— The alftemative methods specified for the determination of coliform organisms
are those described in Standard Methods for the Examination of Water and Sewage, 8th Ed., 1936, as the
Completed lest, the Confirmed test (using 2% Brilliant Green bile lactose broth), and the Confirmed test
(using Crystal Violet lactose broth, Fuchsin lactose broth, or formate ricinoleate broth).  Incubation
isfor48hr. at 37° C. I five 10-ml portions of the sample are examined, not more than 10% of the total
number of tests per month may give positive reults.  Also, not more than 5% of positivesare alloned if

* U.S. Publ. Health Repts., 1943, 58, 69-111.
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e 100-ml ions of the samplle are tested on each occasion
gtthan 60%

3ormore tubes argfmsitive inone et
of total, or not more than 20%

the total number of positive tubes per month must be
ifall 5 tubes are positive In one st

Bacteriological Sampling—_The of ling for becteriological examination, based on
a population sza?e st b% asng"OAS:frequerW SaTping 9

Population served (millias): 0-0025 0-010-025 01 1-0 2-050.
_ No. of samples per month: 1 7 25 100 300 39050.

Turbidity s limited 10 10 p.p.m. @lia szlke).

Colour i limited t 20 (standard cobalt s=le).

Limits for Inorganic lons= Lead 0, fluoride 1-0, arsenic 00, selenium 006, copper 30, ironand
manganese together 0-3, in&%nesium 125, zinc 15, chloride 250, sulphate (@ S0™) 250, total solids preferably
o00and not more than , dll as p.p-m. by wt.

Phenols should not exceed 0-001 p.p-m. (& C8 5.0H). These substances (ard the i
are 1 be determined by the methods described in Standard Methods for the Examination of
Sewage or by the A.0.A.C. methods. Altemative acceptable methods are: arsenic as determined by
Jacobs and Nagler (Ind. Eng. Chent. Anal. Ed., 1942, 14, 442; Analyst, 1942, 67, 403); fluorides as ap-
proved by an American Water Works Committee (cf. J. Atner. Water Works Assoc., 1941, 33, 1965-2017)-
and selenium by the method of Robinson et al. (Ind. Eng. Chcm., Anal. Ed., 1934, 6, 274). Bariunp

excluded™ chromium® heav>" metal glyoosides, and other definitely toxic substances are specifically

ic IaB)
ter and

Alkalinity The total alkalinity (T.A.) of a lime-soda softened water may not exceed the hardness

by more than 35 p.p-m. (@ CaC0a).
notexceed 15 404 x T
Discussion of the Standards— It s

In a chemical ly treated water the caustic alkalinity (es CaC0,) must
A., the effect of which st limit the pH to 10-6 approx.

that soluble pol ttes should preferably not

exceed 10p.p-m., and that free chlorine and chloramine might be limited to 1 and 2 p.p-m., respectively.
eformulae of Moore (/. Atner. Water Works Assoc., 1939, 31, 51) have been used to compute the hydroxyl,

carbonate, bicarbonate and free carbon dioxi

de concentratiions corresponding with various values for T.A.

and p H ;these are shown on a triangular diagram. In addition t various techrological matters conceming
the protection of sources of supply, treatment and delivery, suggestions for the routine laboratory control

of chlorination are made.

The minimum residals

are: free chlorire 02 p.p.m. for at lesst

suggested
fTi”*anbramine (o-tolidire method) 0-4p-p-m. for 2 hr-, or with breakpoint chlorination 0-05-0-10 p_p-m.
\Ca SR IR b’ b

of chlorine should be Tound at all poi

ABSTRACTS OF PAPERS

Food and Drugs

Determination of Soluble Pectin and Pectic
Acid by Electrodeposition. K. T. Williams
and C. M. Johnson (Ind. Engi. Chem., Anal. Ed.,
194, 16, 23-25)- Since soluble pectinous bodies
are negatively charged olloids, the possibility of
oollecting the pectin on the anode of a suitably

electrolytic em was investigated.
It was found that pectin can be quantitatively
determined by electirodeposition provided that the
conn. of electrolyte in the 0In. s low.  lo-
exchange resirs can be used when it s necessary
t remove electiolytes before electrodeposition.
The (tus cosists of a mercury cathode cli
constructed from a 250-ml beaker towhichamercury-
filldsice arm isfitted and a platinum wire is
mto the sick. Clean mercury, completely covering
the platinum wire in the ves=l, senes as the
cathooe, and the anode isa disc of 45-mesh platinum
gauze of 25 in. diam. edged with 0-03 in. platinum
;'gre ~ ve rigidity and supported bi\;a 6 in. piece

0-06 in. platinum wire a the oantre,
this arrangement of mercury cathode with disc
anode makes it possible 1o have all the son. in the
Held without staming.  lon-exchange resin columns
ae prepared from 24 x 190mm glass tubing
arstricted toa 6 mm autlet, and 10g (drained wt.)
°f resin supported on a glass-wool mat s used in
each tbe. The upper cation-exchange column B
Mounted so that the efflut drips directly into the
orer acid-absorbing column. For deposition of
pectin from solns. of low ash the procedure is as
odons—Dilute an aliquot portion of the <oin.,
cortaining 5-50 mg of pectin t 58 ml with water
m the electiolytic vessel and add 42ml of 95%
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ibution system.
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aloohol with siimirg. The conen. of alocool i
important. Pptn. of pectin at this stage indicates
that the concn. of electiolyte s too high and that
electiolyte must be removed. During electrolysis
immerse the vessel in water and ice to prevent
undue rise of temp. After applying a current of
220 wlt G-20milliap.) withdraw the anode,
immerse it In 99% aloohol for 3 min. and then in
anhydrous ether for 3 min.  Finally dry the anode
at 105°C. for 1 hr. and weigh the deposit. For
the removal of electro from solrs. having a
high ash two commercial resirsmay be used. The
IR 100 resin removes the cations by exchange with
hydrogen im, and the IR 4 resin removes the acids
which would interfere by conductance with the
el ition. The ity and ration
ofecumﬂmirs are chscr(ﬁh%%cbtyﬁ‘e marﬁgenelrfacmrer
(Resinous Products and Chemical Go., Philadelphia.
"The Anberlites™™). Solns. containing 0-4-1-0 mg
of pectin per ml are treated as folloxs- Rinse the
columns with two 10- to 15-ml portions of the solin.
with thorough drainage between the rirsirgs.
Discard the rinsings and allow the soln. 1o peroolate
through the columns at the rate of ca. 3ml per min.
Mineral matter s thus reduced to 0-54mg per
100ml. To determine pectin in fiuit (€9, grape
fiuit, gople, , disi the fiurt in a
Waring Blendor with addition of enough water
and hydrochloric acid to make a thin paste of
pH 1-/2-0. Heat the product on the water bath
at &°C. for 30min., filler through CGallite and
treat the residial pulp twice in the same manner.
Adjust the combined extracts to a pectin content
of ca. 1mg per ml. Treat the s0In. with o+
exchan%e resirs, If necessary, and determine the
pectin by electrodeposition.  None of the extracts
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used for investigation cortained starch or dextrin,
but it is probable that amylolytic treatment before
treatment with resins would prevent interference
by these substances.  Anallyses by el ition
gave results from 9 t 13% higher than those
obtained by the method of Emmet and Carré
(Biochem. J°., 1926, 20, 6; Analyst, 196, 51, 307).
If, however, fruit extracts were treated with resirs
and then subjected to the preliminary acetone
purification and hydrolysis of the process of Emmet
and Carré, the agreement was closer. A. 0. J.

Biochemical

Determination of the lodine Value of Whole
Phospholipid. P. L. MacLachlan (J. Biol.
Chem., 1944, 152, 97-102)- The determination of
the iodine value of whole phospholipid by the
method of Yasuda (J. Biol. Chem., 1931-2, 94, 401),
inwhich chloroform isused to dissolve phospholipids
pptd. with acetone and aladholicmagnesium chloride
in., leads o earatic and variable reallts, ap-
parently owing to some of the magnesium chlorice,
often exceeding the phospholipid In amount, being
taken up by the chloroform soln. It has now been
found that accurate and reproducible results can
be obtained when a 1 : 1 mixture of chloroform and
ether is used ; this mixture (likevisea 2 :1or3 :1
mixture) does not, however, dissohe the phospho-
lipid as letely as does chloroform. Satis-
factory results can also be obtained when the
chloroform extract s rated to d and
the residke is redissolved in chloroform. The
folloving procedure Is therefore recommended.
Precipitate the phospholipid (O3 to 2-0mg in 1ml
of ligit petroleum) with 7ml of acetone and
01 ml of a 30% soIn. of magnesium chloride in
95% aladol. Dissolve the phospholipid in two
successive portians, 7- and 3-ml each, of chloroform
and, after centrifging, rate a suitable
aliquot part of the chloroform soln. to dryness and
redissohve the lipid in chloroform for the
determination of the iadire value. F.A_R.

Fat of Sows Milk. P. B. D. de laMare and
F. B. Shorland (Nature, 1944, 153, 380)—
Analytical values for a sample of Berkshire sows
milk (130ml comtaining 7-0% of fat, obtained by
hand-milking over a period of 1 week) and for pig
outer back fat were, ively: Steamwolatile
fatty ecids, 24, — ;nyristic ecid, '8, 1-0; palmitic
acid, 28-3, 28-8; stearic acid, 6-1, 11-5; hexadecenoic
acid, 88, 5-8; oleic acid, 3-0, 46-0; octadecadienoic
acid, 140, 57; CD2 acids, 36, 1-2mols.-% (cf.
Laxa, Analyst, 1931, 56, 31). The palmitic acid
content is within the range (28-30mols.-%) con-
sidered to be typical of animal depot fats, as found
by other workers for buffalo and camel milk fats,
but not for sheep, goat or cow milk fats. In com-
parison with butter fat it seems likely that sows
milk fat contains more octadecadienoic &cid, the
assimilation of which from the diet of the suckling
pigs s a reasonable explanation of the increase in
the iadire val. GfPig depot fat from birth until
weaning. It is wnlikely that the large amount of
polyethenoid acids present was assimilated by
the sow from a maize and barley meal diet, since
the Cjg acid from these cosists mainly of lirolic
acid, of which evidence only of traces was dotained.
The high unsaturation of the Cj8 fractions may
arise from pasture lipicswhich are known 1o contain
an octadecadienoic acid_isareric with lirolic acid
(cf. Smith and Chibrall, Biochem. J., 192, 26, 218).
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However, limlenic acid, a major constituent of
pasture lipids, was not detectable in the son's
milk fat J-9-

Use of Streptococcus lactis R for the
Measurement of Folic Acid. T. D. Luckey,
G. M. Briggs and C. A. Eivehjem (J. Biol. Chem.,
1994, 152, 157-167)— The folloving method hes
proved relicble for the estimation of folic ecid.
Prepare inocula of Streptococcus lactis R directly
from a stab aulture imto a sterile inoculum medium,
aonsisting of the basal medium plus 20/rg of
"solubilised Iiver'” per 10ml, and incubate for
8-30hr. at 30°C. Prepare a curve using

raded amounts of from O to of "solubilisd
ner." Where itisnecessary o i combined
folic acid in natural materials, put 1g of the firehy~
ground sample into 8ml of 1%" sodium acctate
In. at pH. 45-4-7 and add 20 mg of takediastase
in 1ml of water. Incubate the mixture under
toluere for 24 hr. at 37°C., reutralise, autoclave
for 15min. at 15 bs. and dilute as required. Put
5ml of the 0In. to be tested Mo test-tubes, add
5ml of the basal medium and sterilise for 15 min.
at 15Is. Cool, add 1 drop of inoculum and in-
cubate at 30°C. for 16hr. It s unnecessary
plug the tubes with cottonwool, provided that a
cover is put over each rack during sterilisation and
incubation, for possible contamination s of littke
importance in view of the rate at which the organ-
ism grons. Measure the with a
electric turbidimeter and calaulate the amount of
folic acid in the unknown from the standard cune
iit terms of the standard of “'solubilisd Iiver.” If
the material s aailable, the activity can be ex-
pressed as wits in terms of the standard Iner
extract described by Mitchell and_ Seell (Univ.
Texas Pub., 1941, Ho. 4137, %), which isgiven a
potency of 1; folicacid isassumed to have a potency
of 40,000. When the les are ocoloured or
turbid the amount of growth can be estimated by

an.
Basal Medium for Streptococcus lectisR in 16 hour
“Folic Acid" Assay.
Constituent Amount
per tube
Sodium acetate - 20 mg
Glucose .. .- - U (00 s
Casein (acid-hydrolysed) .. .. 50 ,
-Oystire - - - - i
/-Tryptophan 3 .
Adenine sulphate .. .- - o1 .,
Guanine hydrochloride .. - 01,
Xanthine . .. .. .. o1 ,,
Thiamine hydrochloride 2ug
Riboflavin =~ .. - 2,
Niootinic acid -- - »
Pyridoxine hydrochloride .. .- 12
Calcium pantothenate - - 4
Biotin (concertrate) - 4 mug
KjHPOj 50 mg
Water to make 5mi

Abstractor's Note— The "solubilised Iiver” used
by American workers isnot available inthiscountry,
and supplies of material standardised in the U.S.A.
are sirictly limited. It is hoped that folic acid
preparations made and standardised in this coutry
may soon become aaileble. F.A_R.

Microbiological Determination of Amino
Acids. L Valineand Arginine. J. R.w ¢ anan
and E. E. SneU (J. Biol. Chem., 194, 152, 83-95)—
Stock cultures of the organisms Lactobacillus casei
and L. arabinosus 17-5, are carried as stsb
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aulures on yeast extract—gl N d.p(ll% gluoose,

1% yesst extract, 1-6% an icate tubes
of each organism are |%rbated for 24-48hr. at
30-37°C. and stored in the refri until
required. One of each isused for preparing inocula
and the other for preparing further stab aultures
at fortightly intenals. Put 10-ml portions of a
medium containing, per litie, 5 g of Bacto—peptone,

19 of Bacto-yeast extrect, 10g of sodium acetate,

10g of glucose and 5ml of inorganic st
wls A and B £f. footrote, Anai.yst, 194, 69,

157) into tubes, plug with cotton-wool and Serilie
for 15min. at 15 bs. pressure.  Inoculate these
tubes from the stod-aultures 18-24 hrs. before the
inoculun s required and incubate at 32°C. The
%sal medium for the assay of amino ecids Is as

Basal Medium for Assay of Amino Acids— Items I

oV, mixed in the amounts designated, form the
medium for 80 assay
1. Solution 1, 80 ml
Adenine sulphate - .- 10mg.
Guanine - .- 10 ,,
Xanthine .. .- .- 10 ,,
Urecil .. .. - .. 10 ,,
— )-Cystire 100 ,,
Glycine ... ... . ... 100 ,,
4 )-Hydroxyproline .. 10 ,
dZ-Holeucine .. - .. 200,
(ZAethionire 200 ,,
<ZNorlewcire .. 200 ,,
JZNonvalire .. 200 ,,
-Prenylalanire 200 ,,
-) - Tyrosine - 100 ,,
Ammonlum sulphate.. 30g-
Sodium acetate (arhydrws) 60 ,,

SaltsB| 5—Oml
Dissolve by heatlng with V\ater add
NaOH to pH 6-8-7-0, dilute 400 ml.

. Sals A} 2

. Glucose, 2 g

IV. Solution 2, 10ml
~—Aminobenzoic acid..
Biotin ..

Calcium pantothenate ,- 200 fig
letdguca:r:(yjdrochl - 200 ,,
idoxine ori .. 600 .,
FR){Eoflalln - .- .. 200 ,,
Thiamine chloride - 200 ,,
Folicacid*. ... .. ...... 800mg units
Choline chloride 50mg
Incsitol 50 ,,
Water to make 100ml
V. Solution 3, 10ml
dzZ-Alanine - - ., 200mg
Z(H)-Arginine
monohydrochlorldef 100 ,,
Z(+)-Aspartic acid . 400 ,,
Z(+)-Glutamic acid 1000 ,,
Z( -Histidine . 100 ,,
(—LeLclre - - .. 100 ,,
Lysme e - .. 100 ,,
—Prollns .. . 100 ,,
Serlne .- .- .. 200 ,,
(Z-Thremire .. - .. 200 ,
—T%?tophan .- 100 ,,
cé 2 200

Dissolve in 30ml ofv\ater “add NaOH
, .pH 6"8-7-0, dilute to 50 ml.
-da suitsble aliquot portions of a standard soln.
;arglnlne @Xig per ml) or cZelire (200fig
or Gfme in hydrolysate under testto
f"rex test-tubes. To construct a standard curve
r valire, use amounts ranging from O to 16pg
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per tube with increments of 2fig; for arginire use
amounts ranglng from O to Sfig per tube with in-
crements of 1h;. Use the protein hydrolysates in
amounts sufficiat to give at lesst 6 points on the
standard aune. The standard solrns. and hydroly-
sates can either be diluted so that ordinary 1- or
2-ml pipettes can be used, or can be used undiluted
with special micro-pipettes; the adv: e of the
iy Sl con b (R, Prepors. Ty
can i Prepare
r? medlum as described above, adjust to pH

6-S-7-0 and dilute with an e(pal vol. of water.
Add 25ml of this diluted medium t each tube,
plug with cotton-wool, steriliseat 15 ks. for 15 min,
and oool t room temp. Centrifuge the inoculum
and re- the clks in 10ml of sterile slire,
add 0-2-0-5ml of this ion to another 10-ml
of sterile salire and use 1 drop of this suspension
to inoculate each . Incubate in a water-
bath at 32° + 0-1°C. for 72hr. The amount of
growth can be estimated by titration, by measure-
ment of the pH. or ‘llerIderEtrlQ‘i"y the last
procedure s gererally used.  In any everit, the
valire or arginine content s calaulated from the
standard curve obtained by the particular procedure
used. The most convenient method of hydrolysing
proteins s to sl them in tubes with 10% hydro-
chloric acid and autoclave at 15 ks. pressure for
10hr. The method gave reproducible results and
the recovery of arginine from casein and gelatin
hydrrolysates was 92-109% of the threoretical. The
results with arginire were in close agreement with
those obtained by chemical methods.  F. Az R.

Estimation of Inositol in Animal Tissues.
B. S. Platt and G. E. Glock (Biochem. /., 1943,
37, 709-712)— Remove the tisse from the animal,
cut into sectios on a freezing microtome and
dry them in Petri dishes in a cold room over silia
el in vacuo. Complete the drying in an oven at
110° C., powder the material and presene in the
cold until required. Mix an amount of dried tisse
comtaining 0-5-1"0mg of iositol (1-2g of dry
muscle@vder) with 50 ml of water, heat to boiling
and fi through a small plug of cottonrwool .
Rinse the vessel twice with water Gml) and fila,
repeat the process twice and evaporate the com-
bined extracts to about 50mi. Add acetone to
give a firal concn. of 70%, filler and remove the
acetone from the filtraie by distillation. Evaporate
the-extract to about 25 ml and extract with ether.
Wash the ethereal extract once with 20 ml of water,
add the washings to the ag. reside, and concen-
trate to 30ml. If conbined, as vell as free,
insitol i o be estimated, divide the <oih. iInto
two portions and remove the glucose from one
portion by yeast fermentation, as folloas.  Shake
1 part by weight of pressed baker’s yeast with
5 parts of water and certrifuge; repeat the process
four times and dilute the washed suspension to the
origimal wl. Check the potency of the yesst,
which should be prepared fresh each day, by in-
cubating 2ml with 25ml of a soin. cortaining

* Any concentrate of "'po
s suiteble (Mitdell, Sell and Willians
Chem. Soc., 1941, 63, 2284). Material
3000 was used |ntr‘eprmrt inestigation. 800 mg
wni'ts of this material weigh 800 —3000 = 0-27 mg.

fWhen the medium & used for valine assay,
valire is keft out of this S)I!rnft when it is used for

inine assay, inire aut.
arg See footnotgngnalyst, 1944, &, 157.

tency’” 1000 or greater
/. Amer.
potency
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5mg of glucose for 10min. at 37° C., and estimate
the reducing power of the supematant liquid by
Hagedorn and Jensens ferricyanide method.
Incubate the tisse extract at 37° C. with 2ml of
the yeast suspension for 10 min. and then centrifuge.
Remove the supermatant liquid and wash the yeast
twice by oentrif#grg with 10-ml polrtior’s of
water, retaining washings separately. Next
remove interfering substances, such as creatine
and cregtinire, by means of carbonaceous zeolite*
for cation exchange and “M.P.D. Resin”* for
anion exchange; treatment with a mixture of the
two adsorbents i more efficiett than successive
treatments with the two materials separately, but
the adsorbents cannot then be regenerated.  Shake
of the carbonaceous zlite at intervals with
2wls. of 2N hydrochloric acid, filter and wash
with about 5 Iitres of water. Dry at 100° C. and
siee 0 that the particles are 20/40 mesh sie.
Treat the “M.P.D. Resin” in the same way with
2N ammonia, washing with at lesst 1 litre of hot
weter. Mix equal parts of the two adsorbents and
put 15 g of the mixture into a tube 20 x 7/16 n.
narrowed at the bottom to rox. 3/16 in., and
frtted with a small piece of rubber tubing carryinga
glass tip and provided-with a screw dip. Wash the
adsorbent with 100 ml of water or more uitil the
firal washings give no blank when allowed to react
with 5ml of O-0L M periodic acid for 10min. at
room temp. Pour the supermatant liquid from the
yeast treatment ino the tube and allow It to run
through the column so that the Whole of the liquid
through in about 9Omin. Add the first
10-ml portion of the yeast washings and adjust the
rate of flov so that this passes through In about
15min. Suck the column of adsorbent dry on a
filter-pinp, add the second 10-ml portion of the
yeast washings, and again suck dry. Finally, wash
the column with 15 successive 5-ml portions of
water. The only substances present in the filtrate
which react are glyocerol and iositol, and at
low temperatures these react with periodic acid
at different rates. Thus, at 8°C. g 1 reects
qmtnatl\,ely in Omin. and yields 90% of
the theoretical amount of formic acid, whereas
inositol reacts to the extent of only 2% under
these aoditios. Dilute the filtrate from the
adsorbent t 200 ml and divide the soln. in half.
Cool both portions to 8°C., add 10ml of OT M
periodic acid to one portion and allow this to react
for 48 hr. Add 2ml of periodic acid to the other
portion and allow t react for 90 min.  Stop both
reactions by adjusting the pH to 65 by adding
5ml of phosphate huffer soin. (12g of NajHPOj -
12Ha&D and 20 ml of N sulphuric acid per 100ml)
folloned by 5ml of 5% potassiun iodide soln.
After 5min., titrate the liberated iadine in both
2ls. with 0-0%N sodium thiosulphate =oln,,
using 1% solble starch in saturated sodium
dhloride s0In. as indicator, and stabilise the end-
Bointby addition of a few drops of saturated sodium
icarbonate soln. Allow a s0In. of 1 mg of incsitol
in 100 ml of water ® react with 10ml of 0-01 M
periodic acid for 4Shr. at 8°C., and ttrate the
liberated iadire as above. Calaulate the inositol
content in mg by subtracting the value obtained
after 90 min. from that obtained after 48 hr. and
dividing the result by the titre given by the standard
in. Firally, multiply by 1-® to correct for the
slight oxidation of inositol after 90 min.  Combined
inositol s estimated by hydrolysing the portion of
the tisse extract reserved for this purpose with

* Obtainable from Permutit Co., Ltd.
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acid according to the method of Woolley (J. Biol.
Client., 1941, 140, 453). Dilute the extract t©
50ml and reflux for 6hr. with hydrochloric acid
of such a strength that the firal concn. i 18%.
Remove the hydrochloric acid by distillation under
reduced pressure and rinse out the flask with water
t give a firel vol. of 25ml. Neutralise by the
dropwise addition of sodium hydroxide soln. and
then subject to the fermentation, adsorption and
oxidation described above. F. AL R.

Measurement of Thiourea in Ultra-flltrate
of Serum. T. S. Danowski (.Biol. Client., 194,
152, 201-206)— Withdraw a vol. of blood under al
sufficiatt to yield 7-10 ml of serum. Transfer the
serum by means of capillary pipettes into celloghene
oylinders, and connect these to a source of nitrogen
at a press.Jre of 15cm of mercury. Maintain
for 24-48hr. at 6-10°C. and oollect the ultra-
filbale @5ml), which ocontains any thiourea
injected 1Mo the animal or added to the serum
prior to ultra-filbation. Prepare a quantity of
Grotes reagent by dissolving 0-5g of sodium
nitroferricyanide in 10ml of water at room tam,,
adding 0-5g of hydroxylamine hydrochloride and
1-0g of sodium bicarbonate. When the ewolution
of carbon dioxide stops add 10 small dr(%)s of
bromine; this causes a second ewolution oFS;
when this filler and dilute to 25ml with
water; dilute five-fold immediately before e
Since the reagent has a sligit and variable amount
of colaur, fresh standards must be prepared far
each group of determinations. Prepare a ali-
bration curve from a mixture of 9ml of vater,
1-0ml of serum ultra-filtrate from an animal before
treatment with thiourea, 1-Oml of a standard soin.
of thiourea and 1-Oml of diluted Grote™s reegat,
added in that order. Four thiourea standards,
containing 3, 5, 6 and 8mg per 100 ml ofthlcuea,
are used. | Mix the contents of the tubes and leae
at room temp. Measure the green, greenish-blue
or blue colour after 60 min. in an Evelyn oclori-
meter, using filter 5566. Follow the identical pro-
cedure with the unknown soln. using 10 ml and not
9ml of water. Calaulate the concn. of thiourea
from the calibration cunve. The method can al
be used for the amalysis of urine: Dillute 2 or 4ml
of urire t 100ml and mix 1-Oml with 10-Oml of
water and 1-Oml of Grote"s r?‘rt Oompare
the colour with that of a series
reading may be taken at any time up_to Zlkr
after mixing. No blank Is necessary with uire.
The recovery of added mlourea was Wlmln 01 mg
per 100 ml of the expected F. A.R.

Estimation of “True Ascorbic Acid” in
Blood. D. Richter and P. G. Croft (Biochem
1943, 37, 706-708)— Put 4ml of oxalated blood
into a 15-ml centrifuge tube containing 0-6ml of
C. alcohol and bubble ccal gas through the
wIn. Add 4ml of water and continue the ggssing
for 10min. Add 2ml of freshly-prepared 32%
hypophosphorous acid, 1ml of 25% lead acetate
In. and 2ml of saturated sodium acetate <oin.
Centrifuge the ion and take 2-ml portias
of the supermatant liquid for itratian.  Standardise
the 2 :6-dichlorophenolindophenol soln. @mg/
100ml of warm water) by titration against a
freshly—prepared soln. containing 2mg of asoorbic
acid in 400 ml of 2% hypophosphorous acid. Add
the dye soIn. from a 2-inl micro-burette to 2-0ml of
ascorbic acid soln. ina small onical vessel, stiimirg
the soIn. after each addition uitil a faint pink
colour persists for 10sc. and matches that of a
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sIn. made by adding 005 ml of dye to 1ml of 1%
hypophosphorous acid in a similar conical vessel.
Suptract the amount of dye s0In. added in the
blank from the firal burette reading. A correction
must then be applied for the ascorbic acid retained
by the protein ppt. This contained 65% of water,
ad, with the \ols. given above, occupied a vol. of
about 2-2ml. Thus the effective \ol. of the
agueous In. B13-0— (@22 x 0-3B) = 12-2ml, and
the amount of ascorbic acid found in whole blood
(mg per 100ml) is equal to the amount found in
2ml of supermatant liquid nultiplied by the factor
12-2/2 x 100/4 = 125. By this method re-
ciably loner values were obtained than by direct
ttratin, between 10 and 30% of non-ascorbic
amd—redmngsubslzance ingpreserit.  The method
results in close agreement with the ascorbic
acid oxidase method of Richter and Croft (Lancet,
1943, 1, 8), but was more oonvenlentto':carryA Rout

Apparent Vitamin C in Foods. F. Wokes,
J. G. Organ J. Duncan and F. C. Jacoby
(Biochem. /., 1943, 37, 695-702)— It has recently
been esteblished that the rent vitamin C
content of foods may become considerably higher
than the true vitamin C content under ocertain
conditions of manufacture and storage. Sub-
stances appear to be formed which, although aiti-
soorbutically irective, are titazble with 2 :6-
dldﬁloropf%r'ollrtmenl 1j\Qlf.tz?mlnIdChydnEelf [S
destroyed treatment wi rmaldehyde at pH
45for6 mlny whereas littleof the apparentwtalﬁln
C ectivity B lost under these coditias. By
titrating the 0In. before and after treatment with
formaldehyde, therefore, using the same time
intenals and rate of dye addition in each titratian,
the true vitamin C content can-be estinated, the
result of the second titration being subtracted from
that of the fis.  The action of the formaldehyde
5 stopped at the end of 6min. by adding excess
hypophosphorous acid to bring the pH to 1-0.
Apparent vitamin C s produced when potatoes,
cabbeges, carrots and germinated grains are treated
wnh various conons. of ecids, whilst with certain

apgar ent vitamin C s produced by heating
(o) 100‘ without addition of acid; with malt
extracts this effect s partiacularly marked. Ap-
parent vitamin C may also be formed gradually
during storage under normal conditions.
F. A. R.
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Determination of Small Amounts of Acrylo-
nitrile In Air. G. W. Petersen and H. H.
Radke (Ind. Eng. Chem., Anal. Ed., 194, 16,
63-64)— The recent widespread use of acryloitrile
In the manufacture of one type of synthetic rubber
recessitates a method for its deftermmatlon in air.
toxicity determinations (Dudley and Neal, J. Ind.
™y&. Toxicol.,, 1942, 24, 27) indicate 1‘hatthemax-
permissible linit isca. 20 p-p-m. and an amalytical
method must be accurate to at lesst that conon.
in the melthod andabsorbmgI $!\?Ieml m:jng ﬁ

nitrile s made strong ire an
%sed with hydrogen pe¥ro><|de Upon re-
nuxing, acrylonitrile s converted quantitatively
to ammonia which is determined by distillatian
Into standard acid. The method is limited by the
tectthat the airmust not contain other nitrogeneous
compounds convertible to ammonia. The absorp-
o trep aorsists of a 0-5-in. test tube forming
ore limb of a U-tube, the other limb (sealed Into
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the bottom of the test tube) being a narrow tube
bent at rigtt angles so that its vertical portion
isca. half length of the test tube. This seres
as the inlet tbe. The test tube comtains glass
beads to a depth of ca. 1 in and 2ml of coc.
sulphuric acid and s closed by a rubber stopper
carrying a short autlet tube.  Two such absorption
are used In series and are placed in a water
and ice bath. The air sample isdrawn through at
the max. rate of 04 litre per min., the rate being
accurately measured by a rotameter, and the \ol.
of sample should represent ca. 6mg ofacrylcnrmle
The sample s washed imo a refluxing flask and
0-2g of copper acetate s added to prevent poly-
merisation. Connect the refluxing flask with a
\ertical reflux water condenser whiich is connected
with the top ofa non-reflux vertical water condenser .
A sintered glass bubbler attached to the loner end
of the second condenser dips into 25 ml of 0-025N
sulphuric ecid.- I?g ﬁrl?e: condenser isﬁ(:osed by a
stopper carrying tube connecting two con-
densers and a tap furel. With the system closd,
place 50ml of 50% sodium hydroxide soln. in the
tap furel. Run the allali into the refluxing flask
through the firstcondenser, add 10 ml ofwater inthe
same manner and firallyadd 20 ml of30% hydrogen
peroxide from the furel. After refluxing gerrl:ly
for 30 min. drain the water from the jadet of the
first condenser and allow ca. half of the sample
to distl ino the standard acid. Rinse down the
second condenser with water and titrate the excess
of acid with O-OLN sodium hydroxide, using
methyl red as indicator. I AA 5 the nomality
of the acid, VBmI the vol. of sodium hydroxide used
in ttratian, V, litres the \ol. of air sawpled, Ar,
the nomality of the sodium hydroxude and C the
gas factor 22,400 corrected to sampling temp, and
pressure, then the concn. of aarylonitrile in p.p-m.

by wol. 8 (& - jWw») xy. The amlysis

is based upon Radziszewski"s reaction-
0
HD2 NaOH /
,RCN SR— c—NH2--"mNH, + R—-

0 \>Na
A. O.J

Spectrographic Determination of Lead in
Blood. A. Tracy and J. McPheat (Biochem. J..
1943, 37, 683-685)- An improved method of
estlrratlng lead spectiographically was developed
for investigating suspected industrial leadpoison-
T o sl Renes, A e Alger (arte

as possible, . A large Hilger quartz
spectrograph with a range of 1910-8000a was used,
with the following standard conditions: wave
band, 2700-4300a; ditwidth, 0-015mm (foed slit)
arc gap, 2mm; \wltage, 120dc amperage,
upper electrode, H.S. graphite pomted o 80° argle'
lover electroce, H.S. graphite 10mm diam. cut to
form a crater to receive sample; eqosure, 1min.;
plate, IHod H. and D., 70; developed @ 905&:

at 195°C.; @) foed, acid *7 15min. ©
washed in running water 15min.; © dried
current of warm air. For the lead mestlgatlm
the region 2700-4300a was used and the lires were
icentified by the Judd Lewis Comparator. The
amount of lead presentwas calculated from a graph,
prepared by measuring with a Hillger non-recording
microphotometer the ratio of the lire densities of
different known amounts of lead and a constant
amount of an imemal reference elerent. From
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this graph the amount of lead in the sample under
examination was estimated. Origirally, biswth,
with a lire at 2808a, was chosen as intermal refer-
ence element, but itwas found that bismuth may
be encountered normally in blood. Platinum,
which has a lire at 2830a, was subsequently found
1o be more satisfactory; it isadded to a oIn. of the
ash in aqua regia in the form of a soin. containing
10mg per 100ml of sulphuricacid. By varying the
amount of platinum and the exposure time and
tF1:v"ge of plate in accordance with the sasitivity of

element under investigation, platinum can also
be used for the amalysis of other elements.

As 2860-%  Ni 3002a Cr29864a Au 2767a

P t2830a P1t2998a 3015a Pt 2702a
Pt 2998a

Th 2837a V 3063-7A Mn 2798-3A Cd 2980a

Pt2830a Pt 304-7a P t2830a Pt 2998a

E!art]inum has rg;]elzqadva ntage ﬁatdthe lires are of
ig spectm% ic imensity and are not over-
shadowed. The material used for preparing the
standard curve was a synthetic ash which gave a
main base spectrum similar to that of blood; It
comtained 1-2/ry of lead per 100g. Different
known amounts of lead and a constant amount of
platinum vve;e a(cjlded t 50-mg samples of this
synthetic ash and these were spectrographed in
duplicate; the standard curve was constructed
from the mean of two sets of reaults. Five-nl
samples of blood, urire, efc., were transferred to
a lead-frree silia crucible and treated with 3ml of
leed-free sulphuric acid. The samples were then
ashed in a electric fumace at 110°C.,
for 12 hrs. and then at 500° C. for 8hrs. The low
iron content of serum, urine and cerebrospinal
fluid gave a weak base spectrun, and 20mg of
ic ash were therefore added to such sarples.
The results obtained with serum and urine were
accurate o + 10/4Ag/100ml.  The results indicate
that in normal individuals the blood lead concen-
tration may vary from 5 to 120/rg/100ml with a
mean of 40/jg/100 ml; the most common values e
between 40 and C/r/IC0Oml. A value of 130y
100 ml is regarded as the aitical concentration for
leadpoisoning. F. A R.

Agricultural

Colorimetric Analysis of Xanthone Spray
Residues. C. C. Cassil and J. W. Hansen
(Ind. Eng. Chem., Anal. Ed., 1944, 16, 35-37)—
Xanthone s reduced by sodium amalgam to

rol. When this B with hydro-
dhloric acid, the hydroxyl group is replaced by
chlorire and the resulting compound gives a bright
yellowsoln. inconc. hydrochloricacid. The following
procedure serves to estimate xanthone residues on
apples which have been sprayed with xanthone as
an insecticice. To prepare standards, dissolhve
50mg of pure xanthone iIn pure toluene and make
up 0 250ml. Dillute 2 ml of the standard soln. t
20ml with toluene in a 125-ml flask fitted with a
ground-glass joint, add 10 ml of as. methanol and
0-5-1 ml of sodium amalgam and heat the mixture
beneath a reflux water condenser for 30 min.
Cool the flask before removing itfrom the condenser,
add 20 ml of water and shake vigorously to remove
methanol from the toluene soin. and pour the soin.
into a 50-ml Nessler dlass, retaining, the amalgam
in the flask. Pipette 5ml of the toluene layer
comtaining the xanthydrol imto a 100-ml flask
cotaining exactly 10 ml of conc. hydrochloric acid
and develop the colour by swirling the mixture
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Pour into a &l and measure
the collour of the acid layer inaphotometer. Repeat
the procedure with r aliquot portions the
standard soin. A glass colour filler having max.
transmission at 424 mp gives satisfactory reaults
in a Type F Aminco photometer. Prepare a
standard graph by plotting the quantities of
xanthone agg'igrst the koy. of the corresponding
photometer readings. The light transmission of
1484q of xanthone, read under the stated conditions
ina 25cm dl, is50%. Statistical amalysis hes
shown that 20 t 25 apples taken from differait
parts of a tree costitute a satisfectory sample far
reside determination. Weigh the apples in a
tared glass jar, calaulate the surface area by means
of a previously determined relationship, add
100-200 ml of toluere, according to the amount of
xanthone and the siz of the gples, and shake far
5min. in a machine by the process described by
Fahey (J. Assoc. Off. Agr. Client., 1943, 26, 1%)).
Filter a portion of the extract and use an aliquot
portion (not exceeding 10ml) of the filtate far
aalysis, as described for the preparation of
standards. Read the amount of xanthone from
the standard graph. Toluene may comtain an
inpurity, probably a thi derivative, that
gives a yellow colour with hydrochloric acid. The
folloving procedure senes both t purify the
origiral toluene and to render toluene residues firam
the analyses awailable for subsequent use.  Allow
each litre of toluere to stand for 24 hr. with 50nil
of oconc. sulphuric ecid, the two |
and distal ﬁgu tluere, diseparatesmrding the first m?ﬁ:ys
portion of the distillate. To sodiun
amalgam, cautiously melt 9g of sodium in 20ml
of toluene and add 750 g of mercury, drop by drop

"at first, and then more repidly. Most of the
toluene will evaporate but some should be kept over
the amalgam stored in an air-tight contairer. The
solubility of xanthone in toluere s 1439 Par
100 ml. ~ Since apple wax appears to disohe, any
xanthone covered by wax is included. _ Interferece
with the amalysis by lead arsenate is rggligible,
and eqts. with weathered apples showed that
decomposition products of xanthone either do not
remain on the apple or do not interfere with te

aalysis. A. 0. J

Simple Gasometric Apparatus for Estima-
tion of Carbon Dioxide [inGrain]. T. A. Oxley
Chem. and Ind., 1944, 24-25)- Howe and Oxley
Bull. Ent. Res., in the press) have estimated inssct
infestation of grain by determining the concentra-
tion of carbon dioxide developed In inter-grarullar
spaces of the sample sealed and incubated under
standard conditions. The apparatus arsists df;
a graduated tube BC connected with tube D
through three-way tap A; B isgraduated in 0-OLmi
fron 0 (op) o 1ml (botton). The wl. ©
from the top graduation to the tap is4ml. A alo

connects with a_U-tube oorrtainingraﬁiassiun
hydroxide s0In., with lewel near the g ion F.
The right-arm top of the U-tube (34mm bore) B
closed by rubber tubing and clip H. A dlsss
water-jacket J, with divided cork closure at tmp,
encloses the whole; B passes through a rubber
r in the bottom and is connected, by rubber
and wide glass T-iece, 1o short wide rubber tubing
K closed at the bottom ends.  These may be com-
pressed by flap L, hinged at M; B and K cotain
mercury; ad{;ljesment of flgp L varies the mercury
lewel in B. thod— Close L by screw N uttil tre
mercury completely filkB, C and D. Connect the
syringe containing the air sample t D, draw m

gently forca. 1min.
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“4-7-49ml and, In order that alr in the comnections
may not stlari_cxsly ﬂ(:K(e)ntam_inate tge rg?drtim sde\';earmgl]
n, reepel 1Mo inge an raw

times, by repeatedly rggirg and lowering the mer-
cury leel. Connect C with the potash tube and
adjust the mercury leel util the potash leel
ooircides with F, making the firal adjustment after
stiming J and closing H.  After reading the leel
in B, raise and lower the mercury about 10 to 20
times to mix the sample in the potash ttbe. Bulbs
E prevent the drawing of potash imto B and C.
Adjust the mercury leel uttil the potash leel
again ooincides with F, after stirring the water-
Jadet J by means of air blown in through a tube
(ot shown) passing through the divided cork.

5on CARBON DIOXIDE GASOMETRIC
ESTIMATION APPARATUS

From the readings of B the \ol. of carbon dioxide
may be calaulated. Possible sources of error are
disassed.  HFair isdrawn directly from grain into
-aPParatus the solution must be in
equilibriun with 65% relative humidity (9
1-2%6 at 15°C.); for grain with moisture content
2 to 15% the error i within £0-2%. A table
shows the vol. % of water vapour in air for various
relatie humidities at 10 t 30“C. From this,
thevol. of air examined may be corrected for water
vapour present.  The apparatus iseasy to construct,
hut improved portzbility, greater S|rrpI|C|ty and
greater operational speed aredesireble.  E. B. D.

Organic

Colour Reactions for Certain Amino Acids.
«a Tauber (J. Amer. Chetn. Soc., 1944, 66, 310)-
Certain amino acids are converted by heating into
chromogens, alodholic extracts of which become
more deeply coloured on addition of allali, and
oolardess or much lighter on subsequent ecidifica-
s+ The procedure is: Heat 10mg of amino acid
nadry Pyrex test-tube uttil the firstcolour change
J'urs- awiding over-heati Cool, add 3m| of

terol, boil for 30 sc. and divide the oin.
(,Portlons To the first add 02ml of 0—1 '\/
odium hydroxide, to the second 02ml of OT N

phuric acid, and to the third 0-2ml of vater.
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The behaviour in this test of 21 biolagically im-
portant amino &cids s di . Three (£
alenire, ¢/~alire and ¢/~olacire) leave no
pigment or reside. Twelve (/-ostire, /- ire,
ghycire, Z-hydroxyproline, ¢/-methionine, glutamic
acid, ¢/-aspartic acid, ¢/~serire, /-prolire, ¢-arginine
rochloride, </ lysire and ¢-lysire) change
ONOh brown or black deomposmflom prr?dwts
Wlthout romogenic properties.  Six form chromo-
s, which reect as folloss in the above tEsts:
Red-brown on heating, light brown or reddish in
aladolic soin., darkening on addition of alkali:
Ztyrosin, /- and ¢/-threine; on ad-
dition of acid to alkalire aladolic oin., ligit
yellow: /-tyrosin, or light brown: and
J/-thremire. Light brown on I“eatirg, ligt
yellow in alcoholic soin., deep yellov on addition
of allali, and almost oolaurless on ecidification:
Hlstldlne monohydrochloride. Partly subliming on
heating, changing to yellowv, and giving a yellow or
light yellow colour in alodholic soin., becoming deep
yellow on addltlondcr1f__I alkali anj_/almost/ oolaurless
on subsequent ecidification: ¢/~/j- or -Ba-lpl
alanine and /lacire. The alkalire H}A
0In. of the "Nphenylalanines shows a greenish-
yellow fluorescence, which is particularly strong in
ulra~violet light, without addition of alkali. The
isolation of this fluorescent pigment s described.
E. M. P.

Determination of a-p-Dimethylstyrene in
presence of p-Methylstyrene, Styrene and
p-Cymene. J. H. Elliott and E. V. Cook (#.
Eng. Chem., Anal. Ed., 1944, 16, 20-23)- According
1 Markomnikoffs rule addition of H X (where X
is chlorire or bromlne) o ap-dimethylstyrene or
£-methylstyrene results in the formation of com-
pounds @) and @ respectiely.

X X

CH.— ., — CH- K C_CH.

A h
y ® y O
CH, CH3

The halogen in ) isattached to a tertiary carbon
atom, that in @ 1o a secondary carbon atom. The
halogen in ) smuch more essily hydrolysed than
l1)‘he halogen(ijrg (hZ)_d The C ! bromide formed
y action ydrogen bromide on styrere
hydrolysed under relatively mild coditios, and
the conditions of hydrolysis of tertiary halide must
be so chosen as to awid interference from the
secondary halides preseit. /)-Cymene does not
reect with HX. Treat the sample (0-5-1¢), dis-
solved in 25ml of carbon tetrachlorice, with

hydrobromic acid (gererated by dropping
bromine on to naphthalene and purified by means of
saveral towers filld with lene and one
filled with Drierite) for 30 min. at the rate of 3 or
4 bubbles per ssc. Rinse the addition tube with
10ml of carbon tetrachloride and remove unreacted
hydrogen bromide by means of a brisk stream of
nitrogen.  Cool the product in ice and salt for
10min., add 30 ml of cooled 90% aladol, swirl the”
mixture for a few sc. and titrate the cold liquid
rapidly with 0-LN aladolic potassium hydroxide
(methyl red as indicator) untal the bright yellow
end—point parsists for 10sc. Hydrogen cdloride
(prepared by dropping conc. hydrochloric acid inmo
oconc. sulphuric acid and drying the gas with conc.
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sulphuric acid) may be used instead of hydrogen
bromide, with the folloving changes.  Use benzene
as sohvertt, hydrolyse the tertiary halide with 40 ml
of 80% alodol and titrate at room temp, t the
brigit yellow end-point of methyl red persisting
for 30 sc. With hydrogen chloride the process B
somewhat essier and the end-point .
Analyses of known mixtures showed that the
recovery of a—-p-di 1 s arsistentl

G 95H and & corrBetic fockor of 105 5 Berctors
used. The low recovery is probably due to the
fact that a small fraction of the addition takes place
contrary to Markownikoffs rule. The precision
of the method isca. 3% of the amount of a-p-
dimethylstyrene preserit.  The ric
method has been suocessfully used to determine the
amount of each styrene present in the mixture
within® 2% of the known amount. Absorption
data were obtained with a Beckman quartz spectro-
photometer, the solventbeingethanol.  The formula
used to obtaiin a sxecific absorption axefficienta was

lagio y -
c
where /,, and | are the intensities of transmission
of solvent and soln. iely, C isthe conen. of
solute in g/100ml and | s the length (an) of the
In. The styrenes have strong absorption bands
in the region 248-252»ifi with distinct but less
pronounced bands in the region towards 300wX.
For the three the bands in the first men-
tioned region are so similar as to be unsuitable for
quantitative measurements. A larger scale graph
of the absorption in the region 280-300mpi shows
that at certain wavelengths there are sufficiait
differences ina topermitquantitativemeasurements.
Cymene has absorption values below 280nifi and
therefore does not appreciably affect absorption
values above 280n/i even when it is present up t©
70 or 80%. At a given wavelength, components
a, b, ¢, present in the soin. o the extent of X, Y, z°/0
respectively will give a total absorption value

represerited by Kn = r and

with three equations at different wavelengths the
values of X, Y and z can be determined. With
mixtures of the pure compounds the absorption
data at wavel 285, 291 and 295m/i gave
values differing from the known composition by less
than 2%. Data at wavelengths 283, 287 and 291
gave equally accurate results, and it i therefore
possible  use two sets of wavelengths to sene
as checks on each other. A. 0. J

Determination of d-Galactose in Plant
Mucilages by Selective Fermentation. L. E.
Wise and J. W. Appling (Ind. Eng. Chem., Anal.
Ed., 194, 16, 28-32)- The method depends upon
the use of two yeasts: Saccharomyces carlsbergensis
var. manchuricus, N.R.R.L. No. 379 and S. bayanus,
N.R.R.L. No. 966. Neither organism has more
than a sligit effect upon arabinose, xylose and
glycuronic acid. No. 379 ferments d-gluoose,
mannose, fructose and galactose almost quantita-
tively within 48 hr., whilst No. 966 ferments the
first three readily within the same period but has
no action on galactose. These yeasts can be kept
in good condition by monthly® transfers on glucose
agar (Bacto-Dextrose Agar, dehydrated) and show
no decrease in potency™ in 8 months. Agar slait
aultures 2 to 7 days old are used for preparation
of the suspensions required for inocullation of the
sugar solns.  The following procedure is for either
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yeest. Pipette ca. 2ml of sterile water into the-
tube comtaining the agar slat culture and remove
the surface growth by means of the pipette, which
senes also to stir the suspension.  For each bottle
slant of glucose agar required, remove 0-5ml of the
suspension and spread it over the surface by tiklarg
the bottle. Incubate the slats for ca. 48 hr. at
30°C. One bottle slart fumishes enough inocullum
for four sugar amlyses. Add 10ml of daike
water to the slait, and gently tilt the hottle
loosen the growth. Pipette 5ml of the dense
yeast ion into a sterile dilution bottle and
add 20-30ml of sterile water according to the
, turbi(iity shown by a Cenco- -Sanford
ometer .

ions giving readings of
10-16 (water = 0) ferment mixtures satis-
factorily.  Adjust suspensions falling outside this
range by” addition of yeast or water. Plate couts
showed this density range to correspond with
35 miltion cells per ml. It s expedient to ue
25—md 1 portigrs a"sugar In. in thelfementatl ions
and t make epts. In 125-ml Erlenmeyer
flds. The total reducing sugar in such oks.
should not exceed 2% and the galactose com.
should be within the range 40-250 mg per 25nml.
To the s.;g%ar oIn. add 15ml of fikersd yesst
extract (in r% sterilise the mixture at 15 h
pressure min., ocool to 30°C. and inoaulate
under asegptic conditions with 10ml of the appro-
priate yeast suspension. Incubate at 30°C. far
at lesst 48hr. Run the fermentations in pairs
under identical conditions, inocullating one with
No. 966 and the other with No. 3. Rotate tte
flads 3 or 4 times during incubation to bring the
bottom yeasts imto contact with the sugars. At
the end of fermentation dilute the olns. t 100ml,
mix thoroughly and filter through two Whatman
No. 50 rs. Anal ali ions of tre
ﬁltralesp@e the L&Ja)gseMuns%ﬁ—th?Eer method.
Asbestos used in the Gooch crucibles should be
digested thoroughly with hot Fehlings soln. and
with conc. nitric acid uttil 1t pemits the filration
of hot Fehlings soin. containing yeast extrect
Subtract the wt. of cuprous oxide obtained with
organism 379 from that obtained with organism 966
and determine the corresponding amount of galac-
tose from a curve prepared by the amalysis of pure
alactose Dlrs. Errors due o presence of pentoses,
glycuroniic acid and galacturonic acid are regligible
in this diffeettial process. In higher coos.
galactose shows a sligt- but persistent residal
reduction after fermentation with organism 3P,
and this accounts for a sligitly low recovery oi
galactose from solrs. of known conposition.  This
reduction s due either to very small amounts ot
unfermented galactose, or more probably, to te
sligitreducingpower of the products of fermentation.
The method was applied successfully to a seriesof
mannogalactan mucilages isolated from seed endo-
Sl The arses muerlage v Tyctolveet! by
. The dried mucilage was ro

boiling forca. 6 hr. with 2% sulphuric acid and the
oooled soIn. was brought to pH 5-6 by addiion
of solid sodium carbonate before being subjected ©
difforendal fermentation. Yeast extract for e
in the method described may be prepared as follos.
Heat a 10% suspension of starch-free yeast for 1 hr.
in an Armold sterilisr at ca. 100°C. and subse-
quently for 20min. at 15 Ib. pressure (121°C).
Filter the oooled suspension saveral times with
CGallite through fluted paper. Sterilise the sligtly
turbid filtrate in 80-ml portions in plugged fleds
for 20 min. at 15kb. pressure and store in a
refrigerator. A. 0. F
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Analysis of Petroleum Oil-soluble Sodium
Sulphonates by Adsorption. J. M. Koch (Ind.
Eng. Client, Anal. Ed., 194, 16, 25-28)— In the
manufacture of medicinal white ol by treatment of
petroleun stocks with fuming sulphuric acid sul-
phonic acids are formed, some of which remain
dissohed in the all layer after its separation from
the acid sludge. Neutralisation with allkali resulits
in the formation of sodium sulphonates (mahogany
sogs) which are extracted with ag- aladol, re-
fired and marketed as ewlsifiers acosisting of
approx. equal proportions of ol and soap con-
taminated with a Iittle organic matter. To control
the ratio of ail t soap it Is necessary to estimate

at lesst one of these costittents. Distillaion
and aystallisation are not suitsble methods for
semraucn and, although separation can be effected
ic nultiple extractions with ligtt
petro eun and ag. aladol, the method s tedious
and subject to difficulties caused by emulsions.
Sodium sulphonates can be selectively adsorbed
from naphtha soIn. and can be mw dis-
placed from the adsorbent by 1. The
apparatus aosists of a 250-ml semratlrg furel
connected with a 250-ml extraction flask by a per-
oolation twbe, 40cm long and of intermal diam.
1-5cm, with a delivery tube 5cm long and of
inermal diam. 3mm. To prepare the colum,
which s supported on a cotton-wool plug, tamp
suocessive 5-cm portions of fresh Attapulgus clay
(Attapulgus Clay (., 260, South Broad <,
Phlladalmla) tlthIywnh a gla$ rod uttil ca. 359
have been uced InMto the lator. The
clay should be 30-60 mesh calcined at 482°C.
Dissolve ca. 2 g of the sample in 25 ml of petroleun
naphtha in the extraction flask. Naphtha of
boiling range 30°-80° C., distilled from a paraffin
base crude ail and A.S.T.M. precipitation naphtha
of 50°-130° C. b.r. are satisfectory. Transfer the
In. to the separating fuel and stopper the
furel, and place the stem in the percolation tube
0 that It just touches the surface of the clay.
Open the tap of the funel and allow the soin. o
poroolate. The stoppered furel will then act
as an automatic feeding device and the percolate
will be received in the taled extraction flak. As
soon as the last drop of soln. has entered the per-
olator, rinse the stem of the fumnel and the top
of the percolator with naphtha and run the washings
through the peroolator.  Finally allov 100ml of
naphtha to percolate from the furel.. [f the total
peroolate isnot clear, run itthrough a second column
with the same procedure.  Evaporate the combined
peroolates and dry the residual oil for 15-min.
Periods at 100-105° C. until its wt. s constant.
Alllow 100 ml of abs. methanol to percolate through
each of the columns used, evaporate the solvent
“ dNdry the residal soap for 15min. periods at
1-0-130° C. uttl ms wt. B oonstat.  With soap
and all mixtures containing resins the method
needs modification, since resin s adsorbed on the
day. Bgts. showed that ethyl acetate and diethyl
ether are good resin eluatts.  The procedure i as
alreedy described, but, after washing the column
with 100ml of naphtha, extract the resin from the
colum with erther eluent. Percolation with
methanol then folloas. A. 0. J.

[Estimation of] Amorphous Swol len Cellulose
by an Improved Thallous Ethylate Method.
. Haas and C. B. Purves

(/-Amer Chem. Soc 1944 66, 59-65)— One method
of estimating amorphous cellllose i 1o measure the
dersity of the diffuse "background” rediation in the
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X—ray diffrection, pattem of the fiore (Vark, Ind.

Eng. Chem., 1942, 34, 449). In other methods the
wolid cellulese s submitted to a chemical reaction
and the proportion of the more aooessible, amorphous
portion is calaulated from the initial, more rapid
change. There i evidence that the amount of
amorphous_cellulose has an important bearing on
the the absorptive capacity and other
valueble irdstrial properties of the fibre (J. Phys.
Chem., 1910, 44, . Some of the chemical
methods of estimation suffer from the drawbacks
that the reagents may peretrate the cellulose
aystallites and also cause swelling during the
estimation. To prevent this, Harris and Purves
(Paper Trade J., 1940, Feb. 8, 110, 29) used thellos
ethylate dissolved in ether or benzene (non-

roxylic, non-srelling_liquids)"to measure _the
amorphous cellulcs inramie.  The reactiondepends
upon the conversion of cellulose hydroxyl groups
into thalliun acllulosates-

Cellulce OH+TIOEt  mCelluloseOTI + EtOH
The thalliun cellulosate s heated with excess of
methyl iodide or dimethyl sulphate in benzene and,
after purification, the methoxyl content of the
partly methylated cellulcse s determined, and the

methoxyl substitution is as proportloral
t the number of hydroxyl groups that came in
comtact with the thallous late reegerit. The

present paper describes an improved technique for
the procedure, with exact details for thallation and
methylation and a description of the Pyrex appara-
tus used. The tabulated results show that the
absolute amount of amorphous cellulcee in cotton
linters, ramie and visoose rayon shows great
variations.  Estimation ofCeIIquse Hydroxyl Groups
means of Methyl magnesium Tlodide— Dried,

highly swollen linters (0-117 ) were brought into
cotact with an approx. 0-4M soin. of methyl-
magnesium |od|de in isoamyl ether (J. Amer. Chem.
Soc., 1930, 3736) in a modified Zerewitinoff
apparatus (Ind’ Eng. Chem., Anal. Ed., 1938, 10,
19%5; 1939, 11, 169, and 4-9%ml of methane ((n‘r
o NTP) were oollected. This amount oorre-
spon ed to the active hydrogen in 10-2% of the
hyd It]qa ps inthe le. Parallel estimations
by ﬁ\e llationnethylation method gave 6-5-

6-8% of methoxyl with thallous ethylate in the same
sohvent, indicating that 11-5% of the hydroxyl
groups had been methylated. Although the
Zerewrtinoffmethod can be used to check the thallous
ethylate technique, its udlity s limited by its
sarsitivity to traces of moisture in the sample and
by the fact that it isnecessary to use a solvent with
low vapour pressure.

Inorganic

Spot-Test for Small Amounts of Chromium
in Steel. R. H. Williams (Metal Progress, 1943,
44, 1125; Nichel Bull., 1944, 17, 38)- A sasitivity
down t 0-02% of chromium i claimed for the

folloving test. Clean the area to be tested by
filigor grinding. Place one drop of acid mixture
water, 250ml; conc. nitric acid, 200ml; 85%

ric acid, 50ml) on the surfae. After
exactly 30 sc., trasfer the drop by means of a
glass rod to a spot on filterpgper which has received
1 drop of oxidising soln. (water, 400 ml; sodium
hydroxide, 20g; bromine, 25ml). Add 1 drop
Gfdllute (1:5) sulphuric a:ld follored léy 1drop
of phenol solution (pherol, Sg, acetic acid, 50 ml).
Add firelly 1 drop of freshly prepared diphenyi-
carbazide solution (diphenylcarbtezide, 1g; aostic
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acid, 5ml; ethyl alodol, 50ml). A faint pink
colour indicates *"low chromium cortent.”
S.G.C.

Spectrographic Determination of Thorium
in Tungsten Filament Wire. S. L. Parsons
ngpt Soc.Amer., 1943, 33, 659-662)— For the

of thorium in tungsten wires over the range
from 0-9% to 2% the folloving method s used.
Square the ends of two £ in. graphite electrodes
and drill each with a small hole (0-04 in. diam.
a depth of about 1 in. Pack several piecss of the
wire into each hole and cut off so that they
project about 3/32 in. above the grgghite. Run
on a 2200 wlt, 24amp. A.C. arc, giving a 50-s=x.
prebum and a 6)-sc. exposure on an Eastman 33
plate. Calibrate each plate gbla:le’llrg/mterslty
relation), using an iron arc and a rotating stepped
sector; then use this calibration to determine the
k. intersity ratio of the thorium lire 2899-3a to
the tungsten line2904-Ca. Deduce the corresponding
thorium concn. from a previously constructed
analytical curve obtained by the use of chemically
analysed standards. This method has proved
suitable for thoriated tungsten wires of dianeters
ranging from 0004 in. to 0-013 in. Trials made
on 84 samples from a batch of known composition
gave a standard deviation of 3-54% from the mean.
The method s being used for routine examination.
B. S.C.

Separation of Erbium from Yttrium. T.
Moeller and H. E. Kremers (. Amer. Chem.
Soc., 194, 66, 307)— Fractional pptn. with fao-
cyanide is more rapid than besicity methods; the
sliminess of the pot. can be reduced by a high
concn. of nitric acid (Pradtl, Z. anorg. allgem.
Chem., 1931, 198, . The authors” altermative
process awids undesirable oxidation of the ferro-
oyanide. To the oold, 3N hydrochloric acid soln.
containing 2%_of rare earths and 10% of am-
monium chlorice, slowmly add during constant
stirring enough 20% potassium ferrocyanide soln.
to pot. about one-half of the rare eartis. The
pptn. is gradual and begins only after all of the
ferrocyanide has been added. Set aside for some
hours, collect ppt. by suction filtratian, and boil it
with 50% sodium hydroxide soin. Dilute, filta,
and igite the pot., dissolwve it in hydrochloric ecid,
and eliminate the llast of the iron by double oxalate
potn. Even traces of iron interfere by producing
celatinous fel ide pots. The products were
examined by spectrophotometry (489 and 653]
erbium absorption bands). 69g of a blnanr!;/
mixture containing 87% Erd3 yielded 3-14g of
98-5% erbia after two fractioatios. Three
fractionations of 459 of 17% Er2)3 gave 569 of
48% erbia. , W. R.S.

Reaction of Indium Sulphate with Potassium
Chromate. M. F. Stubbs (J. Amer. Chem. Soc.,
1944, &6, 498)- The salts react in dil. agueous
solution to yield a yellow ppt, which ins t
form at pH 3-30 and floooulates out at pH 3-36-
342, Amalysis of the ppt. after filerirg off,
washing with water and drying, showed that it
consisted mainly of indium hydroxide with a small
amount of indium chromate. Indium hydroxide
ispptd. inabsence of chromate at pH 3-41-3-43.

S.G.C.

Photometric Determination of Sulphate
in Nickel Nitrate. P. von Stein. (Chemist-
Analyst, 1943, 42, 62-63; Nickel Bull, 194, 17,
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0)- The solution of nidel nitrate hexahydrate
(00 ml, cotaining 14-6 g of the salt) ismixed with
5ml ofglycerinand 20 ml of barium chloride reagent
200 g of barium chloride and 50 ml of conc. hydro-
loric acid per lire) at room temperature. The
liquid B trasferred o a rectangular glass cli
illuninated on one face by a 15-watt electric bulb
(this face has an etched surface for diffusion of
Ilgrt?le and after 3 minutes the light transmitted
opposite face ismeasured by a photoelectric
ligit meter (@ "‘General Electric Exposure Meter
Type DW-48""). The sulphate content s deter-
mined by reference to a calibration curve which
has been plotted from measurements made on a
sries of solutions of known sulphate content with
the same illunination. The 3-min. pptn. periad
was selected as the min. time required for com-
parative results; no great variation occurred futhin
the next 15min.  Amounts of sul from 0-006
1 0-11% were determingble. A suitsble
can be extemporised from a wooden block bored
t accommodate the ligtt source, &l and ligt
meter . S.G. C.

Physical Methods, etc.

A Compendium of Line Pairs and Operating
Conditions used in Spectrographic Analysis.
E. S. Hodge (J. Opt. Soc. Amer., 1943, 33, 656-
659)— In making a compilation of information on

raphic analysis from most of the aailable
Irterature it was noted that many good pepers, &
jJudged by the quantitative results, were of littke
value because iImportant operating coditios
had been omitted. It s considered essmtial that
data relating to the folloving three items be in-
cluded in published methods: The spectrum lire
pairs used, the concentration range covered and the
type of source used for excitation of the sectra.
It i also suggested™that the fullest data on the
operating conditions would include: Instrument
used; source woltage; source currenit or poner;
ndJctanoe capacity; source gap; upper and loner
electrode rraterlals dit width; exposure (eqressed
as prebuming tine, exposure time, radial sctor
opening or screen ic emnlsion;
developer; development tlme tenperature;
calibration method used; buffer lsed lens used
and method; other remarks (eg., sample pre—

paration).

Sampling, Mixing and Grinding Techniques
in the Preparation of Samples for X-ray and
Spectrographic Analysis. J. W. Ballard, H. L
Oshry and H. H. Sclirenk (J. Opt. Soc. Amer.,

, 33, 667-675)— During the investigation of
the composition of atmospheric particulate matter
a study was made of the most suitsble tednioues
for preparing very stall samples for quantitative
analysis by X-ray diffraction and by spectrographic
methods. The factors common to both tecniques
are that a very small sample must often be pre-
pared as representative of a large gross saple,
and that the small sample must usually be G-
mately mixed with another material to sene asan
intermal - For grossmaterial a “Diamond"
mortar, ore grinder, mixing cloths and riffle ae
used for ootaining a small representative sarple.
One interesting feature in the preparatlon of te
spectiog ic sanples B the use ally
designed miniature bell mills made of
Since this elerent is also used as the intarel
standard, contamination s thus reduced  a
minimum-. B.S.C.

Apparatus,
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Base Electrolytes for Use in Polarographic
Determinations.” H. Wolfson (Nature, 1944, 153,
375-376)- The method was devised originally for
the determination of iron (12-18%) and molybde-
num (2-5%) in presence of more than 70% of
nidel, with other metals (elg oopper and man-
gi'ee). Dissolve the sample in a mixture of
sulphuric and nitric ecids, dllute to a known \ol.
and transfer aliquot portions to a graduated flask
For the determination of molybdenum all the
nitric acid should first be removed b heatlng the
2in. uttil the sulphur trioxide appear .
Then add the base electrolyte, a mlxture of citric
and sulphuric acids in proportions such as to
produce firal concns. in the flesk, of 06M and
0N, resectively. Under these conditions the
polarogram for molybdenum shows 2 sharply-
defined waves, having half-wave potentials (against
the sulphate elecirok) of — 0-35 and — 0-85\wolt;
ircnand copper, however, tend to interfere with the
former, and poorer results are obtained when the
drop time of the capillary in this 0In. s less than
25sc. at zero applied potential. With alloys of
the above type (.9, "Permalloy™) normal polaro-

graphic methods failed to give accurate iron
aotents, but improved results were obtained when
the base electolyte contained 0-3M  triethano-
lamire, with 1-OM ammonia and 0-8&5M am-
monium chlorice. The iron s then reduced in
stages 05 and 16wlt; standard calarel
elecrak, S.C.E.); the first gives the better defined
wave. Copper interferes to some extertt, and most
of it should be first retoved.  This work has led
10 a gereral study of the effects of organic amines
mixed with certain inorganic salts, on the sup-
pression, shiftig and separation of the waves
corresponding with the various metal ios. Base
electiolytes of this type are lilely to be of great
use in the determination, inter alia, of iiran, copper,

nldel leed, cadmium, barlun cobalt and Zirc.
J.G.
-Modification to the C osco ic Equation.

A. V. Brancker, S- J. Leac V. A. Daniels
(Nature, 1944, 153, 407)— The relatlcrshlp between
the depression of the freezing pt. (AY) of the sohent
ina oIn. of a pure solute (rml wt. M) of molecular
concernttration m is usual ly expressed by the equatiion
A<= Kfin, where K| is the cryosocopic constant of
r, not strictly constanit,

(ef. Meldrum, Saxer and Jones, J. Amer. Chem Soc
1943, 65, 2023) The authors s%sst

a nodified equation Ai = K They have
examined a number of solutes of known mol.
dissolhved in benzene and camphor respectlvely
and have found that a straight lire was obtained
when log At was plotted against log m, indicating
that 6 was a constant, which could be determined.
/Vith solrs. containing from 0-68 1o 11-13% by wt.
of tetralin in benzene, the simple equation
(i = 5229m) gave valles of M from 1116
1349, and the modified equation (Af=5-229 p0S3)
values from 13-4 o 137.0.

Projection Arrangement for Determination
of Fibre Dimensions. J. A. Graff and J. R.
Feavel (Paper Trade J., 1944, 118, T.A.P.P.l.
sect,, 53-57)— Existing methods are inaccurate and
legthy and give little consideration to the relative
wildths of the filres, and to the relative % of whole
p@.broken filres, ray cells and fibre

Projection type methods are rendered more accurate
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if fibres are straightened out in parallel lires under
a dissecting microscope, and when the angular
aperture of the projection les s large enough to
coyer the whole field of the parallel filxes; alwo, the
focal length of the lens must be short enough t
ensure that the projection distance corresponding
with the magnification necessary to attain a desired
accuracy isnot unduly grest.  An_apparatus which
fulfils these requirements is described. It aosists
of a prOJectlon microscope from which the micro-
socope tube has been removed; a f."2-8 projection
lens (focal length, 12-5mm) repla:m the dojective.
The microscope and illuninant are placed in a
blackened box on toE of which is a firely-groud
gless plate, on which the image B projected via
a reflecting mirror. A series of lel lirss are
drawn at 7-5-mm intenals on the ground glass
plate, and the plate s protected from extraneous
ligit by a blackened hood. Thoroughly disin-
rate 1-5 g of sample (e.g., paper or pulp), squeeze
it between the firgers, and place it in a mixture of
BrightsstainsA and B at room temp, forca. 1min.;
this stain i because the stained fibres do
not fade reedily, and both bleached and unblleached
fibres are stained. Stralnﬂ‘ggmlpmrough nainsook
cloth, wash itwith 500 ml of water, strain it again,
squeeze it, and immerse it in 50ml of Brights
stain C for 2min.; strain, squeeze and wash in
500 ml of vater. Firally, strain the pullp suspen-
sion and dilute it so that 1 drop (celivered from a
dropper having a et of 5mm intermal diam.)
cottains ca 25 Divide this suspension
between41€st11b$ shake each in tum and at
onoeira"sfer2dropsfromead1toapa|rof
mltéroscope slidss (I)e Sl asitﬁeobtam 4 pairs of
1-drop i0s Dry preparations at
50°C., add 1 drop of a soIn. of calcium chloride
(sp.gl’ :IL -3 gt 28‘;Cg andmalfm;’hZe msllnl(_bren&ove ﬁI\e
us liquid partly by tildrg and partly
wnh the :g:j of filtar paper; take care that no fibres
are kst. Tease out all the filres, so that they are
straight and paallel, under a dissectirg micro-
soope, and cover them with a cover dlip,
o0 that one is close to the ends of the fibres;
imigate the calcium chlloride soln. under this edge
of the cover dlip. Project the preparation on to
the ground glass, and measure the length and width
of each fibre to within 0-1 and 0-0L mm., respec-
twely, with the aid of a micrometer
sale. With a megnification of X75 it is possible
to distinguish whole fibres, fibre debris and ray
alls. At lesst 200 measurements should be made;
the 8 slices are uswally afficiett. Data are
T 1o, the averege wadth. e satio (gt
ave wil ratio
width), the average amrgofﬁ\eﬁh'es and the %
frequencies of the length and area.  For all prac-
tcl purposes it is safe to calallate the wts. from
the aress, since it may be assumed that all fibres
of the same origin have the same gr. By
plotting the % distribution by wt. of short (%:5 mm,
and k) medium (O5-1-5mm) and_ long (mer
1-5mm) fibres on a triangular dart, it s possible
0 s at a glance the relative proportions of the
3 types of fibres present.  The % probable errors
for the weighted average fibre | and for the
average fibre width are considerably less than for
the aritmetic average fibre legth. Thus s im-
portant, because the weighted average fibre length
s inersely proportional to the mo. fibres in 1g
of pulp. J.G.

Testing Wood Preservatives. J. lLeutritz
(Nature, 1944, 153, 441)- In the Bell Laboratory
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method outlined- ©f. Bell Lab. Rec., 1943, 22,
No. 4 stids (O-B X 0-7/5 x ca. 0 In) are cut
from boards of Southern pine sapwood, and 20 of
them are placed in a cylinder, which s then evac-
uated and, after a secified intenal, filled with
the preservative (ca. 30 Ib/ft.3 of wood), under an
appropriate pressure for the “full celf’ method.
With the "empty clI” method the re of the
air in the cylinder is first raised t 25-50 Ib./in.2,
the preservative s pumped in, and the pressure
raised sl further so as to foree it into the wood;
on relessing the pressure the expansion of the air
trapped by the preservative foroes the excess of
the latter out of the wood so that, assumedly,
only the call valls are coated. The celks are then
almost completely emptied by applying a vacuum
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after the pressure s releesed. The nigal air
pressure thus largely determines the amount of
preservative which will be forced out of the dis,
while the difference between the initial and firdl
pressures determines its distribution and degree of
ion. The amount of preservative retained
IS given by the increase in wt. resulting from the
treatmenit. The specimens are then cut into halhes,
one of which s subjected to a laboratory rot tet,
whilst the other halves are buried 7 in., ina uniform
distribution, throughout the test plot. They are
examined at suitable intenals (e.g., anually), and
the amounts of decay at or below the groundline
are noted. If a material gives promising reaults,
then the field test s extended first to samples of
fence posts siz and then to 10t posts. J. G.

Review s

The Extra Pharmacopoeia (Martindale). Volume Il. Editor: C. E. Corfield, B.Sc.,
F.R.1.C., Ph.C. 22nd Edition. Pp. xxxiv 4 1217. London: The Pharmaceutical
Press. 1943. Price 27s. 6d.

There can be no doubt that Vol. 11 of the twenty-second edition of ""Martindale” abun-
dantly supports the high tradition now so long associated with this classicwork. It isdivided
into forty-one main sections containing detailed descriptions of practical procedures together
with numerous notes and references on analytical chemistry, biochemistry, bacteriology,
pathology, nutrition and clinical methods. The volume opens with 372 pages of Analytical
Addenda to Materia Medica which, besides embracing all significant data embodied in the
British Pharmacopoeia and the British Pharmaceutical Codex together with their respective
Addenda and Supplements, also includes assays and standards of the United States Pharma-
copoeia X1l and the American National Formulary VII. The methods for the alkaloidal
assay of aconite, gelsemium and lobelia developed by the Poisons Sub-Committee appointed
by our Society are given in full. This first section, which by itself constitutes a substantial
book of reference, has been brought up to date in a truly commendable manner.

The next chapter, dealing with Proprietary Medicines, gives a detailed history of the
law controlling these commodities and the formulae as disclosed on the labels of approximately
750 so-called "patent” medicines. This list does not include the “ethical” proprietaries
customarily developed under direct medical guidance and now described in Vol. 1 of the
Extra Pharmacopoeia. There follows a helpful section on the Nomenclature of Organic
Compounds, a discourse on the Relation between Chemical Constitution and Therapeutic
Effect, then more analytical data, including a Scheme for the Recognition of Organic Chemical
Substances used In Therapeutics together with tables of corroborative tests for 378 compounds.
Notes on Hydrogen lon Concentration, Oxidation-Reduction Potentials, Indicators, Chroma-
tographic, Microchemical and Spectrophotometric Analysis constitute useful introductions
to the study of these specialised subjects, and iIn this connection an interesting and newly
introduced section on Polarographic Analysis seems to be indicative of “the shape of things
to come.”

Analytical and legal information concerning Margarine, Jam, Vinegar, Food Preserva-
tives, Food Colouring Materials, a re-written section on Flour and Bread, a general account
of the composition and control of war-time Food Substitutes®and a useful summary of the
more important Statutory Rules and Orders affecting the composition of Food are features
of vital interest to Public Analysts. Much work has gone into the preparation of the mono-
graph on Vitamins and the chapter on the all important subject of Nutrition has been revised
in the light of modern experience.

Copious notes on the Chemical and Microscopical Examination of Urine, Blood, Cerebro-
spinal Fluid and Stomach Contents fill 78 closely printed pages, while the extensive section
on Bacteriological and Clinical Notes with- Reference to Special Diseases is largely comple-
mentary to the information concerning anti-toxins, sera and vaccines given in Vol. 1 of
Martindale. Other monographs of allied interest are headed Culture Media, Sterilisation of
Materials for Injection and Surgical Dressings, Disinfectants and Antiseptics, and the book
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winds up with chapters devoted to accounts concerning special principles of medical treatment
such as X-Ray Diagnosis, Radium Therapy, Electrotherapy, Diathermy and Actinotherapy.
The Index covers both volumes of the work and occupies 111 pages printed in double columns.

One hesitates to offer even constructive criticism on such a monumental work: what is
the limited purview of a reviewer compared with this encyclopaedean survey? However,
a few minor points concerning analytical practice may be mentioned in the hope that they
will be of assistance for the next revision. Thus, under Blood Analysis it might have been
possible to include an account of the highly successful alkaline haematin method of Clegg
and King {Brit. Med. J., 1942, ii, 329) for the determination of haemoglobin. Again, one
notices that for the determination of sulphanilamide the obsolete method of Marshall et al.
[J- Amer. Med. Assoc., 1937, 108, 953, and J. Biol. Chern., 1937, 122, 263), using dimethyl-a-
naphthylamine as coupling reagent, is given, whereas the modified method of Bratton and
Marshall [J. Biol. Chem., 1939, 128, 537) using N-(I-naphthyl)-ethylenediamine dihydro-
chloride is unquestionably the method of choice; fortunately, King®"s micro modification
[Lancet, 1942, 242, 207) of the latter is included as an altemative. Under Milk and Milk
Products one looks in vain for an account of the resazurin test, fully developed by 1940,
and so valuable for detecting the incidence of mastitis in herds. The Notes on Water
Analysis include a method for the direct colorimetric determination of fluorine, using the
zirconium-alizarin S reaction, but there can be little doubt that preliminary distillation from
perchloric acid is essential (Lockwood, Analyst, 1937, 62, 774), while the volumetric method
involving the use of thorium nitrate has superseded the unsatisfactory colour test. Turning
to the examination of potable waters for nitrates, it may not be inappropriate to observe
that if one applies the strangely forgotten technique due to Frederick (Analyst, 1919, 44,
281) it is possible to conduct accurate determinations with the use of phenoldisulphonic acid
without removing chlorides, even when the concentration of the latter amounts to 100 parts
of chlorine per 100,000, and a description of this procedure might well replace portions of
the existing account.

Against the weight of so great a book these trifling details are imponderable. The editor,
his assistants, the Revision Committee and that little band of people with familiar names
acknowledged at the end of the Preface may justifiably congratulate themselves upon the
successful consummation of a task so well completed despite more than four years of direful
war . N. L. Allport

Modern Synthetic Rubbers. By H. Barron, Ph.D., F.R.I.C. «Second Edition.
Pp. xii 4 355. London: Chapman & Hall, Ltd. 1943. Price 28s.

The present edition of this topical work follows closely the arrangement of the first
(Review, Analyst,1943, 68, 97), but there isan increase of 81 pages, containing 76 additional
tables. Much information is therefore available for the extra 3s. demanded for the second
edition. The new material is dispersed throughout the book, but the most immediately
obvious Is a chapter devoted to ethyl cellulose. The section on the history and future
prospects of the synthetic rubber industry, with special reference to competition with the
natural product, is brought up to date and the new data support the author’ optimism
concerning the former (an enthusiasm maintained in spite of some adverse criticisn), but
peace will be accompanied by conditions at present difficult to forecast.

One may be certain, however, that elastomers have®already become established and
analysts will be well advised to study the later parts of this book, describing the chemistry
and processing of the various synthetic materials. An account isgiven of the polymerisation
of the raw materials, also their compounding and “vulcanisation” where these processes
are appropriate. Here the non-specialist may be somewhat mystified through the use of
trade names, without explanation, for grades of carbon and other ingredients of compounded
rubbers. Although the author is concerned primarily with the technological aspects of his
subject, many characteristics of the elastomers are noted in these pages and the book ends
with a chapter on their properties. This chapter has been extended by 6 pages but, from the
analytical standpoint, the position has not changed since the earlier edition was published,
and the additional information now given presents the practising analyst with little foundation
for his determinations. Consideration of the complexity of the chemistry of the elastomers
immediately reveals the difficulty of devising a general scheme of analysis, but one must
agree with Dr. Barron that “it is not rubber that iswanted, but the properties of rubber.”
This attitude of mind leads to the establishment of performance tests, many of which are
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already familiar in the rubber industry, yet one can visualise circumstances (e.g-, in forensic
chemistry) in which the chemical nature of the material might well prove important.

In spite of corrections to the first edition, the book retains numerous typographical
errors, the most important being the omission of a line from page 279 and the transposed
titles of Figs. 55 and 56, but the findings of the previous review deserve repetition: "The book
can be thoroughly recommended to all interested in the subject.” G. H. wyatt

Electronic Theory and Chemical Reactions. By R. W. Stott, M.A. Pp. vili + 112,
London: Longmans, Green & Co., Ltd. Price 6s.

Probably the major advance in chemistry during the last decade is in the application
«of electronics to chemical reactions. Since very little information on this matter is to be®
found outside original papers and highly specialised books, the appearance of an elementary
treatment of the subject should be very welcome.

The author, assuming a general acquaintance with the electronic structure of the
elements and the various types of valency arising therefrom, plunges, after a brief introduction,
into a lucid and convincing account of the causes of the uniqueness of water and of acidity
in certain inorganic compounds. OFf necessity, most of the book deals with organic com-
pounds. Among the subjects treated are: the activity of hydrogen atoms adjacent to
carbonyl groups, the hydrolysis of esters and esterification. Included are two excellent
chapters on the structure of benzene and substitution in the benzene nucleus. The book
closes with an account of some uses of radioactive and other isotopes in elucidating reaction
mechanisms and in biological investigation. - In passing, the increasingly important subject
of the hydrogen bond receives considerable attention.

Throughout, stress is laid on the tentative nature of the theories discussed. Nevertheless
the author has succeeded in producing a very stimulating and interesting volume which should
be useful to scholarship candidates and first-year university students. Perhaps, too,
graduates of long standing may find in it the key to the understanding of much modern
organic chemical theory. Harold Toms

INAUGURAL MEETING OF THE MICROCHEMICAL GROUP

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

PROPOSED FORMATION OF A GROUP DEALING WITH
PHYSICAL METHODS OF ANALYSIS

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

1. Spectrographic methods
(@ Emission spectrograph;
® U.V. and visible absorption spectrograph;
© Infra-red absorption spectrograph;
(@ Mass spectrograph.
2. Quantitative photometric methods by means other than spectrophotometry.
3. Polarographic methods.
4. X-Ray diffraction.
The Council’ decision as to the formation of the Group will depend on the number of
members of the Society desirous of joining it Members of the Society who wish to become
members of the Group are asked to notify the Hon. Secretary of the Society, 7/8, Idol Lane,

% 3

London, E.C.3. Lex / .
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