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T H E  A N A L Y S T

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

A n  Ordinary Meeting of the Society was held at 3 p.m. on Wednesday, November 1st, in The 
Chemical Society's Rooms, Burlington House, London, W.l, with the President, Mr. S. Ernest 
Melling, in the chair. The following papers were presented and discussed: ‘‘Some Experiences 
of Micro-biological Assays of Riboflavin, Nicotinic Acid and other Nutrient Factors,” by 
D. W. Kent-Jones, B.Sc., Ph.D., F.R.I.C., and M. Meiklejohn; "A New Method for the Esti­
mation of Micro-quantities of Cyanide and Thiocyanate,” by W. N. Aldridge.

NEW MEMBERS
Miss Lilian Marjorie Chamberlin, B.Sc. (Lond.), A.R.I.C.; Harold Crossley, A.M.C.T.,

A.R.I.C.*; Basil Walter Drinkwater, B.Sc. (Lond.), A.R.S.M., A.R.C.S., F.R.I.C.; Benjamin 
Leonard Embrey; Henry Francis Frost, B.Sc. (Lond.), F.R.I.C.*; Alexander Eltringham 
Heron, A.R.I.C.*; Sydney Heslop, A.C.T.C. (Birm.); Eric Holt*; Thomas Edward Victor 
Horsley, B.Sc. (Lond.), A.R.I.C.; George Inskip, B.Sc. (Durham); Morris Boris Jacobs,
B.S., M.S., Ph.D. (New York); John Thomas Jones, M.Sc. (Wales), A.R.I.C.; G. V. Joshi, 
M.Sc. (Bombay); Gavin Lawson, A.R.I.C., Ph.C.*; Alexander Joseph MacCallumj; Ian Peter 
MacEwan, B.Sc.Agric.; Kenneth Stuart McManus, A.R.I.C.; Arthur Charles Cecil Newman, 
B.Sc., Ph.D. (Lond.) A.R.C.S. D.I.C. F.R.I.C.*; Frank Albert Paine, B.Sc. (Lond.), A.R.I,C,; 
Israel Mordecai Rabinowitch, D.Se., M.D., C.M., F.R.C.P.; Ronald Alfred Rabnott; Arthur 
John Radford, B.Sc. (Lond.), A.R.I.C.; Harold Percy Rooksby, B.Sc., F.Inst. P.; Max 
Salomon; Norman Thomas Simmons, A.R.I.C. F.Inst. Fuel; Juan Antonio Sozzi; George 
White, B.Sc. (Lond.), A.R.I.C.; Arthur Desmond Wright, B.Sc. (Leeds).

DEATHS •
We deeply regret to have to record the deaths of Sir John Jacob Fox and Dr. Ernest Victor 
Suckling.

M i c r o  D e t e r m i n a t i o n  o f  A l k o x y l  V a l u e s

B y  A. A. HOUGHTON, B.Sc., Ph.D., D.I.C., F.R.I.C., a n d  H. A. B. WILSON
I n t r o d u c t i o n —Since the publication of the original method1 for the micro-determina- 

tion of alkoxyl values there have been numerous reports of erratic results and of the methods 
adopted to overcome the difficulties. Papers have been published on the subject in t e r  a l i a 7 
by Friedrich,2-11 Clark,3-9 Ware,4 Viebock and Schwappach,5 Viebock and Brecker,6 Rigakos,7 
Bruckner,8 Colson,10 Chinoy,12 Neumann,13 Leiff, Marks and Wright,14 Elek,15 Samsel and 
McHard.16

One of us first became interested in the method about 7 years ago, when it was found 
that inconsistent results were sometimes obtained with carbohydrate derivatives. The aim 
was to provide a method which would give accurate results rapidly for routine analysis, and 
occupy the minimum of the analyst’s time. The apparatus had to be robust, easy to handle 
and capable of running entirely unattended for an indefinite period. Only when these 
conditions had been fulfilled was the minimum sample on which an analysis could be carried 
out investigated. The method was worked out on carefully purified samples of phenacetin

*  T h ro u g h  th e  N o rth  o f  E n g la n d  S e c t io n . f  T h ro u g h  th e  S c o tt is h  S e c tio n .

363



364 HOUGHTON AND WILSON: MICRO DETERMINATION OF ALKOXYL VALUES
and a-methyl mannoside, and checked for consistency with a sample of ethyl cellulose in film 
form. Vanillin, several times recrystallised, which was at first used, was found to yield 
inconsistent results, a fact also recorded by Pregl1 and recently investigated by White.17

A p p a r a t u s —The apparatus, developed from that of Clark,9 and shown in the scale 
drawing (Fig. 1 ) was finally decided upon. The reasons for the various details are as follows.

In order that the apparatus might run unattended, it was necessary that there should 
be a perfectly steady passage of carbon dioxide through the receiver G and that bumping 
should be avoided. This was achieved by applying the carbon dioxide from a Kipp’s 
apparatus at an approx. constant pressure through a jet K designed to pass about 6 ml of 
gas per min. To prevent stoppage of the jet by moisture from the Kipp’s apparatus, a 
calcium chloride tube H was introduced. Bumping was prevented partly by the weighing 
spoon and partly by the flow of carbon dioxide through C to the bottom of the flask. The 
weighing spoon was designed to sit conveniently on the hooks of a micro-balance and not to

T a b l e  I — P e r c e n t a g e  R e c o v e r y  o f  A l k y l  H a l i d e  a f t e r  v a r i o u s  t i m e s  w i t h  v a r i o u s

Q u a n t i t i e s  o f  A l k o x y l  C o m p o u n d s

A lco h o ls, 10  m g  P h e n a c e tin  E t h y l  ce llu lo se
f A a ( A V an illin c _A__ A

T im e
m in .

iso- iso- 
M e th y l E t h y l  P ro p y l B u ty l

n- sec. 
P ro p y l B u ty l

n- tcrt- 
B u ty l  B u ty l 5 m g 20  m g  4 0  m g  2 0  m g 1 0  m g 5 0  m g  2 0  m g

5 55*7 2 3 0 — - 10-8 ,-- — — 15-9 23-0 15-3 1*2 24-1 2 5-4 -
10 9 6-6 80-4 35-6 -- 20-6 -- 6-1 __ 48-2 48-3 4 5-4 48-6 87-3 74-7 4 0 -0
15 99-7 — — 3 7-7 31*6 14-3 — 10-0 7 2-4 08-5 64-C 83*4 98*3 97*5 —
20 99-9 99-5 8 0-4 — 38-6 —- 16-3 . — 8 3 0 80-5 75-5 96-6 — 99-1 91*9
25 — 99-8 — .— 48-5  ' — — — 8 9-0 88-2 84*6 99-0 — 99-8 —
3 0 — — 99-3 72-8 56-6 4 5-8 27-1 12-5 92-0 93*5 91-1 99-5 — 100-1 —
3 5 — — i — ’ — — — — — 94-9 97-0 94-3 100-0 —  ■ — —
4 0 — — 99-8 :— 77*5 — 37*4 — 96-6 98-9 97-5 — — .— 99-0
45 — — — 98*1 — 7 6-4 — 14*7 97-9 99-5 98-6 — — — ■ —
5 0 • — — — — 97*1 — — — 98-8 100-0 99 -4 — — —
5 5 — — — — — — — — 99-5 — 100-1 — — — —
6 0 — — — 99*5 99*«  ■■ 98-5 55-2 16*8 - — — — — — 100-0
70 — — —  . 100-0 100-0 — 61-8 — -- — — — — — —
75 — — — — — 99-6 — 18-8 -- — — — — — —
8 0 — — —  « '—  . — • — 68-6 — - — — — — — —
9 0 — — — — -: 100-0 75-3

100 — — — — - — 85*1 — - — — — — .— —
110 — — — — - — 93-5 — -- — — — — — —
120 — — — — . - — 99-1 — -- — — — — — —
130 — — — — - — 99-7 — __ — _ _ _ _ _
140 100*1

spill its sample when in a vertical position. Further, the lower capillary boiling-tube portion 
(Clark) is of such length that the sample is readily washed out. To allow for the rapid ex­
pansion of air when A is heated, a second jet, Kx, and a two-way tap J are provided to give a 
flow of carbon dioxide of 1 mi per min. As it was found that the draughts caused violent 
volume fluctuations, it became desirable to boil the mixture strongly in A with a hot, mantled 
micro-bumer. This in turn made the water condenser D necessary. The condenser is as 
close as possible to the ground-joint with A to reduce to a minimum the hot vapour space 
which can be affected by draughts. The apparatus must be swept out with carbon dioxide. The 
bulbs L  and C are to allow for a small amount of sucking back; C is so arranged chat it drains 
completely into A. Only water was found necessary in the trap E, which is conveniently 
at right angles to the plane of the diagram. The receiver G contains 5 ml when filled to the 
top of the spiral. The pitch of the spiral is satisfactory at about 12 turns in 10 cm, when 
the bubbles take about 6 sec. to rise. Fewer turns increase the rate of ascent of the bubbles, 
and more do not provide sufficient room for liquid to flow down as the bubbles flow up. The 
bottom of the centre tube M and the receiver G are ground together and then a small groove 
is cut in the ground bottom surface of M, thus ensuring that the bubbles are perfectly uniform 
in size every time the receiver is assembled. The receiver is attached to the rest of the 
apparatus by the springs or rubber bands F. As either sort tends to be attacked by bromine 
vapour, fairly frequent replacement is necessary. The ground-joint between A and D is



*  T h e  h y d rio d ic  a c id  m a y  b e  m ad e b y  e v a p o ra t in g  1 l i t r e  o f  t i t r a t io n  resid u es to  2 0 0  m l, co o lin g , 
tr e a tin g  w ith  5 0  m l o f co n e , su lp h u ric  a c id  (w h ich  d riv es  o ff th e  b ro m in e), co o lin g  an d  tr e a tin g  w ith  a  
soln . o f  2 0  g  o f p o ta ss iu m  d ic h ro m a te  in  th e  m in im u m  o f w a te r . T h e  fin e p p t. o f io d in e  is  filte red  off, 
th o ro u g h ly  w ash ed  a n d  su sp en d ed  in  w a te r , an d  h y d ro g en  su lp h id e  is  p assed  in  u n til  th e  liqu id  is  s tra w - 
yellow  an d  n o  o b v io u s  io d in e  re m a in s . T h e  su lp h u r is  filte re d  o ff, an d  th e  liq u id  is  b o iled  u n d e r re flu x  in  
a s tre a m  o f c a rb o n  d io x id e  to  rem o v e h y d ro g en  su lp h id e . T h e  h y d rio d ic  a c id  is  th e n  d is tille d , an d  th e  
fra ctio n  b o ilin g  a t  127° C. is  re ta in e d  a n d  re d istilled . T h e  d is t illa te  is  t r e a te d  w ith  su ffic ie n t 5 0 %  h y p o - 
ph osp h orou s a c id  to  d isch a rg e  a n y  io d in e  co lo ra tio n .

Fig. 1

P r o c e d u r e —Place 5 ml of pure hydriodic acid (b.p. 127° C.) and 2-5 ml of B.P. liquefied 
phenol in the boiling-flask.* Introduce a little water into the trap, fit the condenser in position 
and boil the reaction mixture for about 1 hr., meanwhile passing carbon dioxide at the rate 
of 6 ml per min. If new reagents are being used, make a blank determination at this stage; 
repeatable blanks of 0-04 ml of ¿V/100 thiosulphate17 can be obtained. About 10 deter­
minations can normally be made before changing the acid and re-filling the trap.

Put into the receiver 5 ml of bromine soln., prepared by dissolving 17-6 g of potassium

inclined to leak with continued use and this is ascribed to attack by hydriodic acid, which has 
been observed by Samsel and McHard16 to attack glass wool. The apparatus is supported by 
two clamps, one at K and the other at the neck of A. It is found convenient to have two 
flasks and receiver units for each apparatus. Since it was found that ru'bber, in air saturated 
with methyl iodide, took up 5% of its weight in 16 hr., all rubber connections and bungs in 
contact with the alkyl halide have been rigorously avoided.

HOUGHTON AND WILSON: MICRO DETERMINATION OF ALKOXYL VALUES 365



hydroxide in 227 ml of glacial acetic acid and adding 2 ml of iodine-free bromine. Weigh- 
sufficient of the sample to give titres between 5 and 10 ml with the chosen concn. of thio- 
sulphate soln., in the weighing spoon, and introduce it into the reaction flask. Replace the 
condenser, turn on carbon dioxide at the rate of 1 ml per min., and put a hot mantled micro­
flame under the flask. When its contents boil, after about 1 min., increase the flow of carbon 
dioxide to 6 ml per min. for an appropriate time. Then remove the receiver and rinse the
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T a b l e  II—E x p e r i m e n t a l  R e s u l t s

A p p ro x . w t. 
o f sa m p le  

m g 
20

A lk o x y l v a lu e , %A M ax .
erro r

%

2-0

S u b sta n ce

V a n illin

T h e o ry

20-4 0

1
F o u n d

19 -6 0 , 2 0 -07  '
20 -0 4 , 19-92
19-85 , 2 0 -20
2 0 -2 2 , 2 0 -19  
19-92

P h e n a c e tin 50 25-14 2 5 -1 3 , 25-19 0-2
20 " 2 5 -1 0 , 2 5 -17  '  

2 5 -1 3 , 2 5 -0 9  
2 5 -20

0-24

2-5 -■ 25 -1 1 , 2 5 -2 4  1 
2 5 -0 5 , 2 5 -23 0 -40

1-5 - 25-80. 2 5 -6 9  1 
25 -5 7  J 2 -64

a -M e th y l m a u n o s id e . . 25 15-98 15-99 , 1 5 -99  1 
15-96 !» 0-12

10

5 ..

15-06, 1 6 -04  1
16 -02 , 15-90

15-82, 16-07  1 
15-91 , 15-99

0 -50

0-96

E t h y l  ce llu lo se  film  . . 20 — 45-10, 4 5 -1 4  '  
45 -1 6 , 4 5 -0 6  
4 5 -1 6

10 ---- 4 5 -0 1 , 4 5 -0 3  '  
4 5 -2 1 , 4 5 -1 7  
4 5 -1 4

5 ' 4 5 -2 7 , 4 5 -1 8  '
4 4 -9 5 , 4 5 -3 2
4 5 -0 6

« - B u t y l  cellu lo se , fib ro u s 4 0
10 z 12-52 , 12 -5 0  

12 -49

contents with water into 5 ml of a soln. of 250 g of sodium acetate per litre, contained in a 
100-ml conical flask. Discharge the bromine colour with 90% formic acid, remove the flask 
to another room, add a few drops of 1 0 % sulphuric acid and a few crystals of potassium 
iodide (AnalaR), and titrate the soln. by means of a micro-burette.

Prior to the titration another determination may be begun in a cool flask with another 
receiver. It is not claimed that the procedure makes unnecessary the use of higher concns. 
of hydriodic acid or of various solvents, such as propionic anhydride, recommended by other 
authors as appropriate in special circumstances.

D i s c u s s i o n —An investigation of the titration part of the analysis showed that the 
end-point sensitivity in a bromine-free atmosphere without starch in gocid light was con­
sistent at 0-01 ml of N /100 thiosulphate. In artificial light without starch figures of 0-05, 
0-03 ahd 0-04 ml were obtained. In artificial light with starch the sensitivity again became 
0-01 ml consistently. When the titration was carried out in the same room as thé rest of 
the expt. the bromine in the atmosphere gave blanks of 0-07, 0-04, 0-10, 0-05 and 0-09 ml of
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A/100 thiosulphate. A reagent blank in a bromine-free atmosphere was consistent at 
0-04 ml of A/100 thiosulphate, and the total experimental blank in a bromine-free atmosphere 
ranged from 0-14 to 0-28 ml of A7/ 100 thiosulphate (5 tests). This blank was shown to be due 
to hydriodic acid mist parsing the trap and could be filtered out with cotton or glass-wool 
plugs; the total experimental blank then fell consistently to 0-04ml of A / 1 0 0  thiosulphate. 
All attempts to introduce either cotton-wool or glass-wool plugs during the actual deter­
mination gave low results. The lost alkyl halide could not be recovered by sweeping the 
apparatus through with carbon dioxide, nor after continually running did plugs become 
saturated with alkyl halide. No explanation of this phenomenon can be offered.

R e s u l t s—The results on which the time of an analysis is based are shown in Table I. 
In Table II are recorded experimental results with pure compounds and samples of cellulose 
ethers.

Su m m a r y —An apparatus and procedure are described for the micro-determination of 
alkoxyl groups. The method requires the minimum of attention. With mcthoxyl and 
ethoxyl groups an analysis can be completed every hour and only takes about 2 0  min. 
of the analyst's time. The accuracy of the method appears to depend on the variability of 
the blank, the latter being relatively insignificant with a 10-mg sample. With a 1-5-mg 
sample, errors of 3% can be anticipated. The blank is attributed to hydriodic acid mist 
passing the trap. All successful methods of filtering out the mist gave low results. A 
table is given showing the con -o of alkyl iodide recovery from all the eight alcohols up to 
butyl and from various sized samples of phenacetin, vanillin and ethyl cellulose. A second 
table gives results obtained with different weights of some pure materials.

R e f e r e n c e s
1. Roth, H., "Quantitative Organic Microanalysis of F. Pregl,” trans. E. B. Daw. 3rd Ed. London

1937.
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3. Clark, E. P., /. Amer. Chem. Soc., 1929, 51, 1481.
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5. Viebock, F., and Swappach, A., Ber., 1930, 63B, 2818.
6. Viebock, F., and Brecker, C., Id., 1930, 63, 3207.
7. Rigakos, D. R., J. Amer. Chem. Soc., 1931, 53, 3903.
8. Bruckner, V., Mikrochem., 1932, 12, 153.
9. Clark, E. P., J. Assoc. Off. Agr. Chem., 1932, 15, 1366.
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14. Leiff, M., Marks, L., and Wright, G . F., Canad. J. Res., 1937, 15, 529.
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17. White, E. P., Id., 1944, 16, 207.
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“ L e a d  P r i n t s ”  f o r  t h e  D e t e c t i o n  o f  t h e  P r e s e n c e  

a n d  S e g r e g a t i o n  o f  L e a d  i n  S t e e l s  a n d  B r a s s e s *

By  B. S. EVANS, M.C., M.B.E., D.Sc., F.R.I.C.
S i n c e  lead, added to steel and brass to improve machinability, is disseminated through the 
mass of the metal in the form of minute discontinuous particles, it is possible to reveal its 
presence and distribution by means of prints on paper applied to the surface of the metal 
and containing reagents which can be made, to yield coloured lead compounds. Many such 
methods are in use, the great majority of which rely on the formation of brown lead sulphide. 
Such a method can yield admirable prints where the lead content is high or where it is highly 
segregated; with low, evenly distributed, lead contents, however, I have found it very un­
certain, such uncertainty being bound up with the fact that it is easy to get a greenish-grey 
print from the carbon in the specimen and that, if an alkaline conversion to sulphide has been 
used, there is probably some greenish-black ferrous sulphide mixed with the lead, of the 
complete removal of which it is difficult to be sure. If, on the other hand, an acid conversion 
is used, this necessitates passing hydrogen sulphide through the paper, an operation of some 
difficulty with large prints. In the process described below the sulphide conversion has been 
abandoned and in its place conversion to the scarlet dithizOne compound has been adopted; 
this colour is so distinctive that there is no possibility of confusion with other substances. 
The lead chromate colour (sometimes used) is also distinctive, but far too faint to be visible 
when the content is low.

It is usual in printing methods to use gelatin paper {e.g ., “fixed” photographic paper). 
Initial trials by the qualitative method given below failed to give any result whatever with 
this paper. This difficulty has now been overcome (v id e  in f r a ) , but for,the detection of lead 
the method of hsing filter-paper is quicker and simpler. For the demonstration of segregation, 
on the other hand, the gelatin paper should be used; the surface is far better for photographic 
reproduction and the minute points of lead are shown as dots instead of rings or smudges, 
as they tend to be on the filter paper; also, where large surfaces are to be handled, the robustness 
of the gelatin paper is a valuable asset.

D e t e c t i o n—Rub down the specimen to a bright surface with emery paper and etch it 
with nitric acid (the attack should be allowed to proceed until it is vigorous or even slackening). 
Hold the specimen under a running tap and well rub it with the finger to remove loose carbon 
as far as possible; then, without touching the prepared surface further, rinse the specimen in 
acetone and allow it to dry. Cut a piece of thick, close-grained, filter-paper to the required 
size, immerse it in a mixture of equal parts of conc. acetic acid and 1 0 % solution of chromium 
trioxide (Cr03), allow it to drain for a-few sec. with its lower edge touching a piece of filter- 
paper and apply it to the surface of the specimen, smoothing it down with the fingers to remove 
air bubbles but taking care not to let it move relative to the surface. During the smoothing 
operation, pressure applied should be the maximum consistent with not rubbing away too 
much of the paper. Finally, press it down very firmly all over with a folded sheet of filter- 
paper, still taking care to avoid lateral movement. Allow the paper to remain in position 
for 6 min.; then, holding it by one corner, strip it off and transfer it to a beaker containing 
10% acetic acid. The iron, etc., dissolves out in brown clouds, and the paper should be 
allowed to remain in the liquid, with occasional swirling, until this process seems to be com--, 
plete. Wash the paper, like a photographic print, in a stream of cold running water for 
2 or 3 min., at the end of which time it should be perfectly white (there'Tnay be pale lemon- 
yellow spots of lead chromate but all brown should have been removed). Prepare a mixture 
in the proportion of 50 ml of a 1% .soln. of potassium cyanide and 5 ml of a 0-1% soln. of 
dithizone in chloroform; shake vigorously, place in a dish or beaker and transfer the paper 
to it. Leave for 15 min.. with occasional swirling, then wash it again in cold water for a few 
min.; finally spread the paper on a sheet of glass and allow it to dry at the ordinary tem­
perature and out of direct sunlight. The presence and distribution of lead in the surface 
is indicated by red spots on the white background of the paper.

The method was tried on (i) six plain carbon steels containing 0-33, 0-25, 0-23, 0-21,
0-20, 0-17% of lead respectively; (ii) a segregated steel (“No. 4”) of high lead content; 
(iii) an edge-segregated billet.

368 EVANS: "lead prints” for the detection of the presence and

* C o m m u n ica tio n  fro m  th e  A rm a m e n t R e s e a r c h  D e p a r tm e n t (fo rm erly  th e  R e s e a r c h  D e p a rtm e n t 
W o o lw ich ).
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P la te  I I I  
D e m o n stra tio n  o f  S e g reg a tio n .

A, B  a n d  C a re  su ccessiv e  g e la tin  p r in ts  ta k e n , w ith  in te rm e d ia te  p o lish in g  and e tch in g , 
from  a se c tio n  o f  a b a r  o f  lead ed  s te e l a t  r ig h t a n g le s  to  th e  d ire c tio n  o f  ro llin g , l h e  sa m e  
esse n tia l p a t te r n  c a n  b e  tra ce d  th ro u g h o u t.

D  is  th e  g e la t in  p r in t o f a  p la te  o f  p la in  c a rb o n  s te e l in to  w h ich  h as  b een  in la id  a  c irc le  o f  
lead  d iscs  o f  g ra d u a lly  d e crea sin g  d ia m e te r . T h is  s y n th e t ic  sa m p le  sh ow s t h a t  th e  p r in ts  g iv e  
a n  a c c u r a te  p ic tu re  o f  th e  lead  p re sen t.
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Photographs of all these prints are shown (Plates I and II). The intensities of the "plain 

carbon" steel prints are roughly, but not exactly, in the order of the lead content. Sulphide 
prints taken of the two segregated steels show exactly the same patterns.

A number of plain carbon steels and alloy steels free from lead but containing one or 
more of the following elements: Al, Cu, Cr, Mo, Mn, Ni, Se, Si, Ti, V and W, were also printed. 
In none of these was anything shown, the paper remaining white. Photographs of two of 
these are included (Plate I), the printed area being outlined in black to show its extent.

L e a d e d  B r a s s —Exactly the same process is applicable to brasses, of which are included 
photographs of prints obtained from the following (Plate II): (i) Brasses, 60 : 40, containing
1-S4 and 3-0% of lead; (ii) gun metal (6 specimens), 4-18% of lead; (iii) brass, 60 : 40, with 
no lead.

It will be noted with regard to the brass prints, as contrasted with those from steel, that, 
whereas the spots are sharper, the apparent amount of lead is relatively much less; this is 
probably due to the much lower solubility of the brass in the acid medium.

D e mo nstration of Segregation—The initial failure with gelatin paper was probably due 
to the difficulty of washing it free from the acetic acid. The p H  requirements of the dithizone 
test are somewhat precise, and the small amount of cyanide in the developing liquid was 
probably insufficient to neutralise the residual liquid. In addition to this, it is desirable to 
form the lead chromate in, or behind, the gelatin layer, otherwise the dithizone ppt. may be 
washed off the surface.

P r o c e s s—Prepare the specimen as for detection (v id e  s u p r a ) . Soak a piece of “fixed” 
photographic paper in acetic acid soln. (1 : 1 ) until the curve of the paper is reversed; remove 
the excess of liquid with fdter-paper and place on the specimen, remove air bubbles as usual 
and press down as firmly as the slippery nature of the acetic-gelatin surface will allow; leave 
for 5 min. Cover with a piece of dry filter-paper and drop on to this a 10% soln. of chromic 
acid, beginning in the middle and working outwards until the soln. has spread all over (the 
paper should not be too wet). Ensure contact of the filter-paper with the underlying gelatin 
paper, press down with dry filter-paper and allow to stand for 5 min. Strip off the gelatin 
paper, remove and discard the filter-paper and immerse the gelatin paper in acetic acid 
soln. (10%). Leave for 10 min., with occasional agitation. Wash the paper in running water 
for about 5 min., transfer to 10% potassium cyanide soln. and leave for 10 min. with occasional 
agitation. Rinse in water and transfer to a mixture in the proportion of 100 ml of 10% 
potassium cyanide soln. to 1 0  ml of a 0 -1 % soln. of dithizone in chloroform, shaking the 
mixture before the addition of the print. ,

Leave for £ to 1 hour (or longer) according to the speed of development, with occasional 
gentle swirling. Finally, wash the paper in running water until the orange colour is almost 
removed from the back of the print, remove and dry (Plate III).

fioTES—(a) The soln. of chromium trioxide and acetic acid does not keep and should be 
made up fresh daily.

(b) The dithizone-cyanide mixture must be fresh and should not be used, at most, 
more than three times before replacement. The chromic soln., the cyanide, soln. 
and the dithizone soln. seem reasonably stable.

(c) Alloy steels may not show lead by the above treatment, and the following modifica­
tion is necessary. After preparation of the specimen, as above, treat the surface 
with a 2 0 % soln. of sodium hydroxide saturated with potassium persulphate and 
sodium phosphate. Leave for 30 min., rinse first with water and then with acetone, 
and proceed as usual.

(d) If, as is usual, the finished prints are covered with an orange stain, this can be 
removed by soaking in 50% pyridine soln. and re-washing.

(e) In using gelatin paper it has been found advantageous to cover it with a weighted 
glass plate during both the acetic acid and chromic’ acid attacks to prevent a 
tendency of the paper to detach itself from the specimen.

Thanks are due to Mr. D. G. Higgs for carrying out the work on the non-leaded samples 
and to the Director General of Scientific Research and Development for permission to publish 
this paper.

October, 1944
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T h e  U s e  o f  p - D i m e t h y l a m i n o b e n z y l i d e n e  R h o d a n i n e  
a s  a n  I n d i c a t o r  f o r  t h e  V o l u m e t r i c  D e t e r m i n a t i o n  o f  

C y a n i d e s
B y  J. A. RYAN a n d  G.‘ W. CULSHAW

T h e  standard method of determining cyanides volumetrically is by titration against standard 
silver nitrate soln., using potassium iodide or diphenylcarbazide as indicators. With the 
first indicator the end-point is shown by the appearance of precipitated silver iodide, and 
with the second by the pink colour becoming very pale violet on the colloidal precipitate 
before the opalescence ‘is visible.1

With both indicators, when working in dilute solutions, i .e . , 0-2 N  or less, the exact end­
point is difficult to determine with accuracy. For instance, Jacobs® states that when the 
method is used to determine hydrocyanic acid in air, with potassium iodide as indicator, by 
means of 0-3% silver nitrate soln. (approx. 0-018 N )  the end-point is somewhat difficult to see 
unless the illumination is favourable. Daylight is more satisfactory than artificial light. The 
end-point is quite sharp when the titration is carried out in semi-darkness, with a condensed 
beam of light passing through the solution in a generally horizontal direction. Satisfactory 
results may be obtained by the use of a focusing flashlight or the more'powerful beam of a 
microscope illuminator. With such illumination a slight excess of silver nitrate produces a 
distinct Tyndall effect.

Recently, a determination of Prussian blue in spent oxide was required, and the usual 
method was employed, potassium ferrocyanide being separated and decomposed with boiling 
dil. sulphuric acid and the liberated hydrogen cyanide being absorbed in sodium hydroxide 
soln. The resulting sodium cyanide was then titrated against standard silver nitrate soln.

In the determination in question the silver nitrate used was 0-02 N ,  and with both potas­
sium iodide and diphenylcarbazide it was difficult to observe the end-point. To overcome 
this, an indicator was sought which would give a sharp colour change at the first formation 
of silver argentocyanide.

It was thought that ̂ -dimethylaminobenzylidene rhodanine3 
H N  CO
SC C =  CH— f  >-N(CH3)2

\ /
might be of use for this purpose. In acetone solution this reagent is yellow, whilst the 
silver salt is red-violet and is formed from slightly acidified silver salt solns. on adding a 
solution of the reagent. This specific reaction of the /»-dimethylaminobenzylidene rhoda­
nine occurs only in acid solution. In alkaline solution, owing to the tautomeric change of 
the rhodanine component,

H N  CO N ---CO N  = =  COH
I I  II I H I ISC CHa ---> HSC C H 2 and SC CH 2
\ s/  /  \ /

it forms -OH and -SH groups in such quantities that the formation of a colour or ppt. with 
nearly all heavy metals is possible.4 However, this difficulty ought not to be encountered, 
pro vided that silver nitrate and alkali cyanide are the only solutions used in the final deter­
mination. Thus, for example, mercuric cyanide could be determined by the method of Rose,5 
the final filtrate being acidified and the hydrogen cyanide distilled off into sodium hydroxide 
soln.

The reactions involved in cyanide titration with silver nitrate are as follows. First 
Ag* -{- 2CN' ^ [Ag(CN)2]'. When this reaction is complete further addition of silver nitrate 
yields insol. silver argentocyanide Ag* + [Ag(CN)2]' -> Ag[Ag(CN)»].

The instability constant6 of the complex ion [Ag(CN)„]' is 1-0 X 10~21, i .e . ,

[Ag][CN]®_
[Ag(CN)2] i u x i u  •

Thus, although dissociation does take place, the amount of silver ions in solution is too small
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to affect the indicator. Furthermore, by the Law of Mass Action, addition of potassium 
hydroxide to the cyanide soln. should decrease the dissociation :

K[Ag(CN)2] ^ K ‘ + [Ag(CN)2]' -> Ag* + 2CN'.
However, as soon as silver argento-cyanidc is fonned, which is comparatively strongly 

ionised, silver ions appear in the solution in sufficient quantity to be detectable by the 
indicator.

E x p e r i m e n t a l —To determine whether the use of ÿ-dimethylaminobenzylidene 
rhodanine was satisfactory in practice, standard soins, of silver nitrate were titrated against 
soins, of sodium cyanide in alkaline soins, with the use of potassium iodide as well as the 
reagent as indicators.

R e a g e n t s—(i) Silver nitrate standard solutions: 0-1000N ;  0-0200N ; 0-0100N  prepared 
from A.R. silver nitrate, (ii) Sodium cyanide solutions of approx. strengths 0-2; 0-04; 
0-02 N .  (iii) Ammonium hydroxide: Q N .  (iv) Sodium hydroxide: 10% soin. B.D.Ii.; 
Laboratory Reagent, (v) Potassium iodide soln.: 10%. (vi) p-Dimethylaminobenzylidene 
rhodanine: 0-02% soln. of B.D.H. reagent in acetone.

T it r a t io n s—(1 ) The cyanide soln. (25 ml) was pipetted into a conical flask and 10 ml of 
sodium hydroxide soln. were added together with 3 drops of the indicator ÿ-dimethylamino- 
benzylidene rhodanine, and the whole was titrated against silver nitrate soln. to the first 
appearance of a red colour.

(2) Twenty-five ml of the cyanide soln. were titrated against the silver nitrate soln. in 
presence of 2 ml of 10% potassium iodide soln. and 5 to 6 drops of .6 N  ammonium hydroxide, 
until the first appearance of an opalescence against a black background in daylight.

A m o u n t o f
T a b l e  I 

0 -1 0 0 0  N  A g N 0 3 0 -1 0 0 0  N  AgNOa
0-2  N  N aC N  ta k e n re q u ired  in  p resen ce re q u ired  in  p re sen ce  

o f  “ rh o d a n in e ”fo r  t i t r a t io n o f K I
m l m l m l
25 2 4 -6 0 2 4 -0 0
25 2 4-58 24-6 0
25 24-01 2 4 -6 0

A m o u n t o f
T a b l e  II 

0 -0 2 0 0  N  AgN O a 0 -0 2 0 0  N  AgNOa
0 -0 4  N  N aC N  ta k e n req u ired  in  p re sen ce re q u ired  in  p resen ce  

o f  " r h o d a n in e ”fo r  t i t r a t io n  * o f K I
m l m l m l ■
2 5 2 4 -8 4 2 4 -8 0
2 5 2 4 -7 8 2 4 -8 0
25 2 4 -9 9 24-81
25 2 4 -9 6 2 4 -7 9

A m o u n t o f
T a b l e  III

0 -0 1 0 0  N  A g N O j 0 -0 1 0 0  N  AgNOa
0 -0 2  N  N aC N  ta k e n re q u ire d  in  p re sen ce req u ired  in  p re sen ce  

o f  " r h o d a n in e ”fo r  t i t r a t io n o f K I-
m l m l m l
2 5 2 4 -4 0 2 4 -3 8
25 2 4 -6 0 2 4 -3 6
2 5 2 4-53 2 4-37
2 5 2 4 -4 8 2 4-36
2 5 24-57 2 4 -3 6

N o t e s—In making these titrations it was found that with 0-04 A’ and 0-02 N  solns. and 
when potassium iodide was used as indicator the first appearance of a turbidity could only be 
discerned with difficulty, particularly with 0-02 N  solns., whereas the -̂dimethylamino- 
benzylidene rhodanine gave a sharp colour change in every instance from pale yellow to red- 
violet, provided that the amount of the reagent added was not such that a strong yellow colour 
tended to obscure the first appearance of the red-violet end-point.

R e f e r e n c e s
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4. F e ig l , F . ,  an d  M a tth e w s, J .  W ., “Qualitative Analysis by Spot Tests.”
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S o m e  E x p e r i e n c e s  o f  M i c r o b i o l o g i c a l  A s s a y s  o f  
R i b o f l a v i n ,  N i c o t i n i c  A c i d  a n d  o t h e r  N u t r i e n t  F a c t o r s

By I). W. KENT-JONES, Ph.D., B.Sc., F.R.I.C., a n d  M. MEIKLEJOHN
D iscussion

f o l lo w in g  the p a p e r  re a d  at the M e e t in g  o n  N o v e m b e r 1 ,  see A n a l y s t , 1 9 4 4 ,  69, 3 3 0

D r. E .  Barton-Wright co n g ra tu la te d  D r. K e n t - Jo n e s  o n  h is  c le a r  an d  in te r e s tin g  re n d erin g  o f a  
d ifficu lt s u b je c t .  H e  th o u g h t t h a t  i t  w as sa fe  to  s a y  a t  th e  p re se n t tim e  t h a t  m icro b io lo g ica l m e th o d s  
o f a s s a y  o f  th e  v ita m in  B -c o m p le x  h ad  co m e to  s ta y . W ith  th e  e x c e p tio n  o f  a n cu rin e  (v ita m in  B , )  a ll th e  
re m a in in g  m e m b ers  o f  th e  B -c o m p le x  w ere d ifficu lt to  e s t im a te  b y  c h e m ica l m eth o d s . A ll th e  c h e m ica l 
m eth o d s d ev ised  u p  to  th e  p re se n t t im e  w ere tire so m e , te d io u s a n d  o f d ifficu lt m a n ip u la tio n , a n d  i t  w as 
im p o ssib le  t o  a s s a y  m o re  th a n  o n e  o r tw o  sam p les  a t  a  tim e . M o reo v er, th e  a p p a ra tu s  re q u ired  w as 
ex p e n s iv e . O n  th e  o th e r  h an d , m icro b io lo g ica l m eth o d s  w e re  re a so n a b ly  e x p e d itio u s  a n d  a c c u r a te ; 
th e y  re qu ired  n o  sp e cia l o r ex p en siv e  a p p a ra tu s , an d  a  re la t iv e ly  la rg e  n u m b e r o f  sam p les  cou ld  b e  assay e d  
to g e th e r . T h e  a s s a y  o f  n ic o t in ic  a c id , u sin g  th e  o rg a n ism  Lactobacillus arabinosus, req u ired  n o  sp e cia l 
c o m m e n t b e ca u se  th e  m eth o d  w as p e r fe c tly  s tra ig h tfo rw a rd . T h is  o rg a n ism  w as less e x a c t in g  in  i t s  
v ita m in  re q u ire m e n ts  t h a n  Lactobacillus helveticus (casei «), a n d  h e  su g g ested  t h a t  th e  e v e n tu a l a ssa y  o f 
p a n to th e n ic  a c id  an d  b io tin  w ould b e  b y  m ea n s o f  th is  o rg a n ism  r a th e r  th a n  L. helveticus. T h e  a s s a y  o f 
r ib o fla v in  w ith  L. helveticus w as r a th e r  m o re  d ifficu lt, an d  in  th e  a ssa y  o f  c e r ta in  m a te r ia ls , n o ta b ly  co o k ed  
food s, e.g., b re a d , sp e cia l p re ca u tio n s  h ad  to  b e  ta k e n  in  th e  e x t r a c t io n  p ro cess . H e  th o u g h t  i t  w ou ld  b e  
b e t te r  in  th e  c o n s tru c t io n  o f  th e  s ta n d a rd  cu rv e  fo r  r ib o fla v in  i f  D r . K e n t - Jo n e s  to o k  m o re  a n d  low er 
lev els  o f  r ib o fla v in  an d  t h a t  th e  r a th e r  h ig h  b la n k s  o b ta in e d  fo r  th e  n ic o t in ic  a c id  s ta n d a rd  c u rv e  cou ld  
b e  o b v ia te d  b y  w ash in g  th e  in o cu lu m  o n ce  w ith  s te r ile  sa lin e  so lu tio n , a s  th is  h ig h  b la n k  w as e n tir e ly  d u e 
to  " c a r r y  o v e r” o f  n ic o t in ic  a c id  fro m  th e  in o cu lu m .

M r. A . L . Bacharach sa id  th a t ,  in  sp ite  o f— o r b e c a u se  o f— m a n y  y e a rs ' e x p e rie n c e  in  c a rry in g  o u t 
b io lo g ica l a ssa y s  w ith  w h ole  a n im a ls , h e  w elcom ed  th e  a d v e n t o f  m icro b io lo g ica l te s t in g  w ith  en th u sia sm . 
I t s  a d v a n ta g e s , w h ich  th e  a u th o rs  o f  th e  p a p e r h ad  c le a r ly  p o in te d  o u t, u n d o u b te d ly  c o n s t itu te d  i t  o n e  o f 
th e  m o st im p o r ta n t  o f re c e n t  a d v a n ce s  in  m e th o d s  fo r  d e te rm in in g  th e  n u tr ie n t  a n a ly se s  o f  fo o d s. I t  
w as, h o w ev er, s tra n g e  t h a t  th e  t r e a tm e n t  o f  re su lts  o b ta in e d  b y  th is  m eth o d  w as a lo n g  lin e s  t h a t  h a v e  now- 
b e e n  la rg e ly  ab a n d o n ed  b y  th o se  c a rry in g  o u t  a n im a l a ssa y s , in  fa v o u r  o f  re la t iv e ly  s im p le  s t a t is t ic a l  
p ro ced u res , w h ich  p e r m itte d  e x t r a c t io n  fro m  th e  d a ta  o f m u ch  m o re  in fo rm a tio n  th a n  cou ld  b e  g o t b y  
s im p ly  a v e ra g in g  in te r p o la te d  v a lu e s ; n o ta b ly  th e se  p ro ced u res  m a d e  i t  p o ssib le  to  d e te rm in e  w ith  a c c u ra c y  
th e  d eg ree o f  in a c c u r a c y  o f th e  a ssa y . T h e y  m a d e  i t  p o ssib le , fu r th e r , to  d isc o v e r  w h e th e r  th e  resp o n se  
cu rv e , w h ich  re la te d  th e  size  o f  d ose to  i t s  e f fe c t, w as th e  sa m e fo r  t e s t  su b s ta n ce  an d  s ta n d a r d ; i f  th e y  
w ere n o t th e  sam e, th e  a s s a y  w as in v a lid , a n d  p ro b a b ly  in d ica te d  t h a t  th e  sa m e a c t iv e  s u b s ta n ce  w as n o t  
re sp o n s ib le  fo r  b o th  s e ts  o f  e f fe c ts . A s D r. K e n t - Jo n e s  h ad  p o in te d  o u t, i t  w as n ece ssa ry , b y  lite r a tu r e  
se a rch  o r  e x p lo r a to ry  te s t ,  to  know- fo r  a s s a y  p u rp o ses a p p r o x im a te ly  th e  p o te n c y  o f  th e  t e s t  su b s ta n ce . 
T h is  b e in g  a lre a d y  kn ow n , i t  sh o u ld  b e  p o ssib le  in  a n  a ssa y , w ith o u t in c re a s in g  th e  to t a l  n u m b e r  o f  o b se r­
v a tio n s , to  re d u ce  th e  n u m b e r o f  p o in ts  d e te rm in e d  o n  th e  c u rv e , b u t  to  m a k e  m o re  re p lic a te  o b se rv a tio n s . 
T h e se  w ou ld  fu rn ish  in fo rm a tio n  a b o u t th e  m e a n  v a r ia n c e  (th e  sq u a re  o f  th e  s ta n d a rd  d e v ia tio n ) o f  a  s in g le  
o b se rv a tio n , a n d  a b o u t th e  e x t e n t  t o  w h ich  th e  p o in ts  o n  th e  " c u r v e ” d e p a rted  fro m  lin e a r ity . T h e  u se o f 
th e se  s t a t is t ic a l  m e th o d s  w as q u ite  p o ssib le  w ith o u t a n y  know-ledge o f  th e  th e o r e tic a l  m a th e m a tic s  on  
w-hich th e y  w ere fou n d ed , a n d  h e  w as sa tis f ied  t h a t  th e ir  a p p lic a tio n  to  m icro b io lo g ica l a ssa y  w ould p ro v e 
a s  v a lu a b le  a s  i t  h ad  fo r  te s ts  w ith  an im a ls .

M r. E .  C. Wood en d o rsed  M r. B a c h a r a c h ’s  re m a rk s , an d  su g g ested  t h a t  a  c o m p e te n t s ta t is t ic ia n , if 
co n su lte d  on  th e  design o f  m icro b io lo g ica l a ssa y s , co u ld  u n d o u b te d ly  in c re a se  co n s id e ra b ly  th e  a m o u n t o f 
in fo rm a tio n  o b ta in a b le  fo r  a  g iv en  e x p e n d itu re  o f  la b o u r  an d  m a te r ia ls . T h e  g r e a t ly  e n h a n ce d  a c c u ra c y  
o f m icro b io lo g ica l a ssa y s , as co m p ared  w ith  o rd in a r y  b io lo g ica l a ssa y s , u sin g , e.g., ra ts ,  w as o f  co u rse  du e 
to  th e  f a c t  t h a t  th e  q u a n t ity  e s t im a te d  in  e a ch  te s t- tu b e  w as a  m easu re  o f  th e  a g g re g a te  g ro w th s o f sev era l 
m illio n  in d iv id u a ls . I f  se v e ra l m illio n  r a ts  co u ld  b e  u sed  fo r  a n  a s s a y  in  e a c h  d o sag e-g ro u p , th e  a c c u ra c y  
o f th e  r e s u lt  w ou ld  d o u b tle ss  b e  o f  th e  sa m e  o rd e r  a s  t h a t  o b ta in e d  b y  D r . K e n t - Jo n e s .

M r. H . C. H . Graves sa id  t h a t  p re lim in a ry  w o rk  on  th e  lin e s  p ro p o sed  by- M r. B a c h a r a c h  h a d  already- 
b een  d o n e (P r ic e  an d  G ra v e s , Nature, 19 4 4 , 1 5 3 , 4 6 1 ). I n  th e  co u rse  o f  th e  w o rk  i t  w as fo u n d  e sse n tia l 
e i th e r  to  en su re  u n ifo rm ity  o f  te m p e ra tu re  a t  a ll p a r ts  o f  th e  in c u b a to r  o r, in  th e  c o m p u ta t io n  o f  re su lts , 
t o  m a k e  p ro p e r  a llo w an ce s fo r  p re v io u sly  d e te rm in e d  n on -u n iform ity - o f  te m p e ra tu re . M r. E .  C. F ie lle r , 
th e  w ell-k n o w n  s ta t is t ic ia n , h a d  sh ow n  t h a t  in  th is  w ay , w ith  a  to ta l  o f  a s  few- a s  S tu b e s , 4  s ta n d a rd  and 
4  unknow-n, th e  s ta n d a rd  o f  accu racy- a tta in e d  la y  b e tw ee n  8 3  an d  1 2 0 %  (P  =  0 -9 5 ) . A  la rg e r  n u m b e r o f  
tu b e s , su c h  a s  D r . K e n t - Jo n e s  reco m m en d ed , w ould fu r th e r  in c re a se  th e  p re cis io n  o f th e  re su lts . D r . E .  M . 
N elso n , o f  th e  U n ite d  S t a te s  D e p a r tm e n t o f  A g r icu ltu re  (p r iv a te  c o m m u n ic a tio n ), ag reed  th a t ,  u sin g  
m icro b io lo g ica l e q u ip m e n t s ta n d a rd  in  h is  D e p a r tm e n t, sp e cia l p re ca u tio n s  to  en su re  u n ifo r m ity  o f  te m ­
p e r a tu re  a t  a ll  p o in ts  w ith in  th e  in c u b a to r  w ere e sse n tia l. B y  u sin g  a  m e c h a n ic a lly  s t ir re d  w a te r-b a th , 
a s  w a s n ow  re co m m en d ed  in  th e  r ib o fla v in  a ssa y  m e th o d  p u blish ed  in  a  S u p p le m e n t to  th e  U n ite d  S ta te s  
P h a rm a c o p o e ia  X I I ,  re su lts  ag reed  to  w ith in  ± 2 % .

M r. N . L . Allport sa id  t h a t  a  few  m o n th s  ag o , b e in g  fa ce d  w ith  th e  p ro b le m  o f  d e te rm in in g  r ib o fla v in  
in  c e r ta in  fo o d  m a te r ia ls , h e  a p p ro a ch ed  D r . K e n t - Jo n e s  fo r  h e lp . T h is  w as m o s t g e n e ro u sly  a cco rd ed , 
an d  D r . K e n t - Jo n e s  a n d  M iss M e ik le jo h n  ’d e v o te d  a  w h ole  m o rn in g  to  g iv in g  d e ta ile d  in s tru c t io n s  fo r  c a rry in g  
o u t  th e  p ro ced u re . H e  w ou ld  lik e  to  s t a te  th a t ,  s in ce  th e n , h e  h a d  c o n d u c te d  m a n y  d e te rm in a tio n s  w ith o u t 
ex p e rie n c in g  any- d ifficu lty , a n d  re p e a te d  tr ia ls  in  w h ich  k n o w n  a d d itio n a l a m o u n ts  o f  r ib o fla v in  h a d  been  
f ir s t  ad d ed  to  sa m p les  in d ica te d  em in ently- sa tisfacto ry - re co v e rie s . H e  h a d  n o t  in d u lg ed  in  any- a tte m p ts
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to  m o d ify  th e  p ro cess  b ey o n d  o cca s io n a lly  in c lu d in g  tw o  a d d itio n a l p o in ts  o n  th e  g ra p h  a n d  so m etim es  
w o rk in g  in  tr ip l ic a te ;  in  so  d o in g  h e  h a d  a p p a r e n tly  im p lem en ted , in  p a r t  a t  le a s t , th e  su g g estio n s o f  
D r. B a r to n -W r ig h t  an d  M r. B a c h a r a c h . H o w ev er, th e r e  seem ed  to  b e  n o  d o u b t t h a t  th e  m eth o d , w h en  
c o n d u cte d  p re c ise ly  a s  d e scrib ed  b y  D r . K e n t - Jo n e s  an d  M iss M e ik le jo h n , w as q u ite  s a t is fa c to ry .

M r. G . Taylor sa id  t h a t  th is  m eth o d  w a s b a sed  o n  th e  g ro w th  o f  m icro -o rg a n ism s, a s  d e term in ed  b y  
t i t r a t io n  o f  th e ir  m e ta b o lic  a c id ity . D r . K e n t - Jo n e s ,  e a r ly  in  h is  a c c o u n t o f th e  m eth o d , re ferred  to  
tu r b id ity  a s  b e in g  a lso  a n  in d ica t io n  o f th e  a m o u n t o f  g ro w th . W a s  th e re  a n y  p r a c t ic a l  a l te r n a tiv e  t o  th e  
d e te rm in a tio n  o f a c id ity  fo r  th e  p u rp o se  o f d e te rm in in g  g ro w th  o f th e  m icro -o rg a n ism s ?

D r. J .  H . Hamence a sk e d  w h a t w ere th e  sm a lle s t q u a n tit ie s  o f  r ib o fla v in  an d  n ic o tin ic  a c id  w h ich  
cou ld  b e  d e te c te d  in  fo o d stu ffs  b y  th e  m e th o d s  d e scrib ed  b y  th e  a u th o rs . A lso , h ad  a n y  e x t r a c t io n  m eth o d s 
b een  d ev ised  w h ereb y  r ib o fla v in  an d  n ic o t in ic  a c id  co u ld  b e  e x tr a c te d  fro m  a  v e ry  la rg e  q u a n tity  o f m a te r ia l  
a n d  so  in c re a se  th e  s e n s it iv ity  o f th e  m e th o d  ?

D r . A . J .  Amos sa id  t h a t  t in s  p a p e r re p rese n ted  a  m o st v a lu a b le  c o n tr ib u tio n  to  a  fie ld  w h ich  w as 
a lre a d y  o f im p o rta n c e , a n d  w ou ld  ra p id ly  b eco m e m o re  im p o rta n t , t o  th e  P u b lic  A n a ly s t  an d  th e  c o n ­
su ltin g  c h e m is t . T h e  v a s t  n u m b e r o f  v ita m in  p re p a ra tio n s  an d  v ita m in  fo o d  a d ju n c ts  t h a t  h ad  ap p e ared  
on  th e  m a r k e t  in re c e n t  y e a rs  h ad  led  a  few  ch e m is ts  to  b eco m e ex p e rie n c e d  in  th e  d e te rm in a tio n  o f v ita m in s , 
b u t  i t  h ad  re m a in ed  a  m a tte r  o f p e rso n a l ch o ic e  w h e th e r  a n y  c h e m is t  h ad  f it te d  h im se lf to  u n d e rta k e  su ch  
w ork . T h e  p o s itio n  h a d , h o w ev er, n ow  ch an g e d , s in ce  th e  R e g u la tio n s  im p o sed  by- th e  re c e n t F o o d  
L a b e llin g  O rd er req u ired  t h a t  in  fu tu re  th e  d e te rm in a tio n  o f v ita m in s  w ou ld  lie  w ith in  th e  sco p e o f  e a c h  
P u b lic  A n a ly s t. P e rso n a lly , h e  fe l t  c e r ta in  t h a t  th e  a c ce p te d  m eth o d s  o f  th e  fu tu re , c e r ta in ly  a s  fa r  as 
th e  B ,  v ita m in s  w ere c o n cern e d , w ou ld  b e  m icro b io lo g ica l. H e  w ou ld , h o w ev er, sou n d  a  n o te  o f w arn in g . 
A n a ly s ts  sh ou ld  re v iew  th e se  m e th o d s  in  th e ir  tr u e  p e rsp e c tiv e  a n d  sh o u ld  re a lise  t h a t  b e c a u se  th e ir  re ­
l ia b ility  h a d  b een  e s ta b lish e d  fo r  a  ra n g e  o f fo o d stu ffs  i t  d id  n o t  fo llow  t h a t  th e y  co u ld , w ith o u t m o d ifica tio n , 
b e  ap p lied  w ith  e q u a l su ccess  to  a n y  ty p e  o f  m a te r ia l. A  p ro d u ct o f  u n kn ow n  co m p o sitio n  m ig h t c o n ta in  in -  
te r fe r in g  fa c to rs , o f  e ith e r  a  s t im u la t iv e  o r  a n  in h ib ito ry  n a tu re , an d  th u s  re q u ire  a  v a r ia tio n  o f  th e  te ch n iq u e . 
T h e  p re se n ce  o f  su ch  in te r fe r in g  fa c to r s  w as u su a lly  re v ea led  b y  a  d r if t  in  th e  re ad in g s o b ta in e d  a t  d iffe re n t 
lev els  o f  th e  m a te r ia l, b u t  e v en  so , w h en ev er a  s u b s ta n ce  n o t p re v io u sly  te s te d  w as b e in g  e x a m in e d , a n  
a n a ly s t  sh ou ld  a d o p t th e  o n ly  sa fe  co u rse  an d  in c lu d e  in  th e  a ssa y  a  re co v e ry  t e s t  o n  th e  p u re  v ita m in . 
A n u n s a t is fa c to ry  re co v e ry  w ou ld  b e  a n  in d ica t io n  t h a t  in te r fe r in g  fa c to r s  w ere p re se n t, a n d  th e  te ch n iq u e  
o f th e  a ssa y , o r  th e  m eth o d  o f p re p a rin g  th e  sa m p le , w ould th e n  n eed  to  b e  m od ified  so  a s  to  e lim in a te  th e  
e f fe c t  o f  th ese .

L ie u t .  J. Berkeley, M .B .,  p u t fo rw ard  th e  h y p o th e s is  t h a t  b a c te r ia  su ffe r  fro m  d e fic ie n cy  o f v ita m in s . 
I t  h ad  lo n g  b e e n  k n ow n  t h a t  a n  in d iv id u a l p erso n  cou ld  su ffe r  fro m  a  fo o d  d e fic ie n cy  d ise ase . I n  th e  
British Medical Journal (A u g u st, 1944) th e r e  w as a  d e scr ip tio n  o f r ib o fla v in  d e fic ie n cy , an d  i t  m ig h t b e  
in ferred  t h a t  th e  individual cell su ffered  fro m  “ d e fic ie n cy  d ise a se .”  I t  w as now  k n o w n  t h a t  Lactobacillus 
helveticus re q u ired  r ib o fla v in  fo r  i t s  m u ltip lic a tio n . W h o  k n ew  w h a t en zy m es o r  v ita m in s  th e  n u m b erless  
p a th o g e n ic  b a c te r ia  req u ired  fo r  su ccessfu l re p ro d u c tio n ?  F u r th e r , m ig h t n o t th e  b e n e fic ia l th e r a p e u tic  
e f fe c t o f u lt ra -v io le t  l ig h t in  c e r ta in  d iseases b e  du e t o  i ts  d e stro y in g  v ita m in s  B ,  C, e tc . ,  in  o r n e a r  th e  
su rfa ce  o f  th e  sk in , an d  so  d e p riv in g  p a th o g e n ic  b a c te r ia  o f  n e ce ssa ry  v ita m in s , th e r e b y  in h ib itin g  th e ir  
g ro w th  ?

C o rp o ra l S . Parkin, R .A .F .  (N u tr it io n  S e c t io n ), S ch o o l o f  A g ricu ltu re , C am b rid g e, re fe rr in g  t o  th e  
v a r ia b il i ty  o f t i t r e  ca u sed  b y  th e  p o sitio n in g  o f tu b e s  in  th e  in c u b a to r , su g g ested  th e  a d v is a b ility  o f  in ­
c re a s in g  th e  in c u b a tio n  p erio d . T h e  s ta n d a rd  a d o p te d  in  th e  R .A .F .  la b o r a to r y  w as now  4  d a y s  fo r  
Lactohelveticus casei in s te a d  o f  72  h r. a s  reco m m en d ed . T h e  re sp ira tio n  o f  th e  o rg an ism s co n tin u e d  
fo r  a p p ro x . 6 d a y s, an d  a n  in crea sed  in c u b a tio n  h a d  b e e n  fo u n d  to  re d u ce  d e v ia tio n s  in  th e  t i t r a ta b le  
a c id  p ro d u ced  fro m  id e n tic a lly  tr e a te d  tu b e s  o f n u tr ie n ts , p lu s  s ta n d a rd  in o cu lu m , w h en  s u b je c te d  to  
v a r ia tio n s  in  th e  te m p e ra tu re  o f  th e  in c u b a to r .

• D r . Kent-Jones, re p ly in g  to  th e  d iscu ssio n , sa id  t h a t  M iss M e ik le jo h n  an d  h e  w ou ld  c e r ta in ly  g iv e 
co n sid e ra tio n  to  th e  p o in t ra ised  b y  D r . B a r to n -W r ig h t  fo r  im p ro v in g  th e  te ch n iq u e . W ith  re s p e c t t o  
th e  re m a rk s  o f  M r. B a c h a r a c h , M r. G ra v es  an d  M r. W o o d  o n  s t a t is t ic a l  a n a ly s is  o f  re su lts , h e  a p p re c ia te d  
th e ir  o b se rv a tio n s  b u t  fe lt  t h a t  i t  cou ld  b e  c la im e d  t h a t  a  h ig h  d eg ree o f  a c c u ra c y  w as o b ta in e d , see in g  
t h a t  th e r e  w as c lo se  a g re e m e n t w ith  d u p lica te  tu b e s  a t  th re e  lev els , t h a t  s a t is fa c to r y  c h e ck s  w ith  o th e r  
■workers h ad  b een  o b ta in e d  a n d , a b o v e  a ll, t h a t  th e  re c o v e ry  w h en  k n o w n  a m o u n ts  o f v ita m in  w ere ad d ed  
w as e x c e lle n t. H e  w as g r a te fu l fo r  th e  o b se rv a tio n s  o f D r . A m o s w ho h a d  b een  a sso c ia te d  w ith  h im  in  
th is  w o rk  an d  h e  e sp e c ia lly  co m m en d ed  th e m  to  th e  m eetin g . I n  re p ly  to  M r. T a y lo r  an d  D r. H a m e n ce , 
h e  sa id  t h a t  th e  l ite r a tu r e  s tro n g ly  re co m m en d ed  u sin g  th e  d e te rm in a tio n  o f  a c id ity  r a th e r  th a n  th e  
d e te rm in a tio n  o f tu rb id ity  an d  h e  h a d  e x p e rie n ce  o n ly  o f th e  fo rm e r  p ro ce d u re ; i t  w as p o ssib le  t o  d e term in e  
very- sm all q u a n tit ie s  o f th e  v ita m in s , s in ce  in  th e  a ssa y  tu b e s  o n e  req u ired  o n ly  0 -0 5 -0 -2 0 /ig  o f  th e  v ita m in s  
an d  5  m l o f th e  fo o d  e x t r a c t  co u ld  b e  used  t o  c o n ta in  th is  sm a ll a m o u n t— in  fa c t ,  a s  a  ru le , th e  food e x t r a c ts  
h ad  to  b e  d ilu te d  to  f i t  in to  th e  tu b e  ran g e . W ith  re s p e c t to  t im e  o f  in c u b a tio n  th e y  h a d  n o t  en co u n tered  
e r r a t ic  re su lts  w h en  u sin g  7 2  h o u rs  in  th e ir  ow n in c u b a to r , b u t  th e  lo n g er t im e  m ig h t lead  to  in crea sed  
a c c u ra cy , a lth o u g h  o n e h a d  to  b e a r  in  m in d  th e  im p o rta n c e  o f  n o t  c o m p lica tin g  th is  te s t  a n d  a lso  o f k e ep in g  
i t  a s  rap id  a s  p o ssib le .

Erratum— October issue, p. 302. (M i n e r a l  C o n t e n t s  o f  F o o d s ) — The two lines 
above Table I should read "All the results are expressed as percentages.”
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N o t e s
P R E C I P I T A T I O N  O F  IR O N  W I T H  A M M O N IA  IN  M I X T U R E S  O F  E T H Y L  A L C O H O L

A N D  W A T E R

A s  is  w ell kn ow n , th e  d e te rm in a tio n  o f  iro n  b y  p p tn . as fe r r ic  h y d ro x id e  w ith  a m m o n ia  is  te d io u s , fo r , 
o w in g  to  th e  n a tu r e  o f  th e  p p t ., f i l tr a tio n  is  slow  a n d  w ash in g  is  d ifficu lt. I f ,  h o w ev er, th e  iro n  is  p p td . 
a s  fe rr ic  h y d ro x id e  fro m  a  b o ilin g  m ix tu r e  o f a lco h o l an d  w a te r  (1 : 1), th e  p p t . is  g ra n u la r , f i l tr a t io n  is  
rap id , an d  w ash in g  (w ith  b o ilin g  5 0 %  a lco h o l c o n ta in in g  a  l i t t le  a m m o n ia  in  so lu tio n ) is  ea sy . A  lo n g - 
s tem m e d  fu n n el m a y  b e  used , an d  th e  p p t. m a y  b e  ig n ite d  w h ile  s t il l  m o is t. T h e  re su lts  a re  v e ry  a c c u r a te ; 
n o  s a lts  in so l. in  5 0 %  a lco h o l sh ou ld  b e  p re sen t.

T h e  m eth o d  o f p re v e n tin g  sh rin k a g e  o f  th e  p p t . o n  th e  f i lte r  d u rin g  w ash in g  is  th e  sa m e a s  w ith  
a q u e o u s  so ln s.1 A  h o t  1 %  so ln . o f  am m o n iu m  c h lo r id e  in  5 0 %  a lco h o l is  u sed  a s  th e  w a sh in g  liq u id . T h e  
p p t .  sh ou ld  n o t  b e  a llow ed  t o  s ta n d  o n  th e  f i lte r  u n til  w ash in g  is  co m p le te , o th erw ise  ch a n n e ls  a re  fo rm ed  
a n d  so m e o f th e  p p t. e sca p es b e in g  w a sh ed . W h e n  v e ry  e x a c t  re su lts  a re  re q u ired , th e  p p t. is  tr e a te d  as 
p re scrib ed  fo r  p p ts . fro m  aq u eo u s so ln s.,2 b e in g  d isso lv ed  in  h o t  h y d ro ch lo r ic  a c id  in  5 0 %  a lco h o l and 
re -p p td . w ith  a m m o n ia . A s a  ru le , th is  p ro ced u re  is  u n n ecessary .

T h is  m eth o d  o f p p tn g . iro n  m a y  a lso  b e  fo u n d  su ita b le  fo r  o th e r  e lem en ts , e.g., fo r  th e  q u a lita t iv e  
se p a ra tio n  o f  c e r ta in  c a tio n s , e sp ecia lly  .in  se m i-m icro  te c h n iq u e . I n  p a rt icu la r , i t  sh ou ld  find  a n  a p p lic a ­
t io n  fo r  th e  f i ltr a t io n  o f v e ry  v o lu m in o u s p p ts .3 w h ich  c a n  b e  m a d e  g r a n u la r  b y  p p tn . fro m  a  m ix tu r e  o f 
a lc o h o l an d  w a te r .

I t  is  p o ssib le  t h a t  o th e r  so lv e n ts  m isc ib le  w ith  w a te r , e.g., m e th y l a lco h o l o r  a c e to n e , m a y  b e  fou nd  
s u ita b le  in  c e r ta in  in s ta n ce s .
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A  M A C R O  A N D  M IC R O  M E T H O D  F O R  T H E  E S T IM A T IO N  O F  P Y R O G A L L O L  
T A N N IN S  A N D  C A T E C H O L  T A N N IN S  IN  P R E S E N C E  O F  E A C H  O T H E R *

Classification o f  th e  ta n n in s  in to  iro n -b lu e in g  (p y rogallo l) a n d  iro n -g re e n in g  (ca te ch o l) ta n n in s  w as 
su g g ested  a s  lo n g  a g o  a s  1 7 7 2 , b u t  so  fa r  n o  a n a ly t ic a l  m eth o d  lia s  b e e n  d e scr ib ed  fo r  th e  s e p a ra te  e s t im a tio n  
o f  th e  ta n n in s  o f  th e se  tw o  g ro u p s w h en  b o th  a re  p re se n t in  th e  sa m e p la n t ;  th is  w a s p o in te d  o u t b y  M ie lk e,2 
w ho d e scr ib ed  a  n u m b e r  o f  a b o r t iv e  e x p e r im e n ts  t h a t  h e  h a d  m a d e . H o w ev er, N a u m a n n ’s  in v e s tig a tio n s3 
o f  th e  d is tr ib u tio n  o f  th e  ta n n in s  in  fu n g i seem ed  to  u s to  o ffer a  so lu tio n  o f  th is  v e x e d ' p ro b lem .

N a u m a n n  fo u n d  t h a t  fu n g i grow in g  on  w ood co n ta in e d  e ith e r  p y ro g a llo l ta n n in  o r  c a te c h o l ta n n in , 
e v en  i f  w ood  su ch  a s  o a k , w h ich  is  k n o w n  to  c o n ta in  b o th  ta n n in s ,4 w ere used  a s  a  m ed iu m . T h u s  h e  fo u n d , 
fo r  e x a m p le , t h a t  Polyporus e x t r a c ts  fro m  o a k  w ood th e  p y ro g a llo l ta n n in , w h erea s  Collybia ta k e s  u p  th e  
c a te c h o l ta n n in . F r o m  th is  w e co n clu d ed  (i) t h a t  Polyporus an d  Collybia a s s im ila te  th e ir  re s p e c tiv e  ta n n in s , 
a n d  (ii) t h a t  th e se  tw o  fu n g i p ro d u ce  e ith e r  p y ro g a lla se  o r ca te c h o la se , re sp e c tiv e ly , w h ich  th u s  d e stro y  
e ith e r  th e  p y ro g a llo l ta n n in  o r  th e  c a te c h o l ta n n in . O u r re su lts  co n firm  th e s e  d e d u c tio n s  in  e v e ry  re sp e c t.

N ich o lso n , N ie re n s te in , P o o l an d  P r ic e5 p ro d u ced  p y ro g a lla se  w ith  th e  a id  o f  Aspergillus niger. U sin g  
Collybia crassipas S c h a e ff, w e o b ta in e d  th e  id e n tic a l en zy m e, w h ereas w ith  Polyporus velutinus P e rs . w e 
p re p a re d  ca te c h o la se . I n  o u r e x p e rie n ce  th e  p ro d u ctio n  o f  th e se  tw o  en zy m es b y  fu n g i is  f a r  su p erio r  to  
t h a t  b y  m o u ld s, as m u ch  la rg e r  y ie ld s  a re  o b ta in e d .

T h e  fu n g i w ere g row n  o n  th e  fo llo w in g  m ed iu m , w h ich  is  b a sed  o n  th e  a n a ly t ic a l  d a ta  o f  Z e lln e r6 : 
c a lc iu m  c a rb o n a te , 2 7 0  g ;  p o ta ss iu m  c a rb o n a te , 2 0  g ;  m ag n esiu m  p h o sp h a te , 2 0  g ;  sod iu m  ch lo r id e , 5 g ;  
fe r r ic  a m m o n iu m  o x a la te , 5 g ;  glu cose, 1 0 0  g , d isso lv ed  in  ta p  w a te r . T o  th is  m ed iu m  w e ad d ed  5 0  g 
o f  p y ro g a llo l o r  4 0  g  o f c a te c h o l a lso  d isso lv ed  in  ta p  w a te r . A t  th e  su g g estio n  o f  P ro fe ss o r  Z e lln e r w e 
u sed , in  p re fe re n ce  to  th e  sp o res, th e  m y c e lia  o f  th e se  fu n g i, w h ich  w ere k in d ly  su p p lied  to  u s  b y  P ro fesso r  
Z e lln e r  o r  th e  la te  D r . O. V . D a rb ish ire , P ro fe s s o r  o f  B o t a n y  in  th is  U n iv e r s ity . T h e  fu n g i w e re  grow n 
in  a n  in c u b a to r  a t  3 7 °  C. in  la rg e  v e sse ls  m a d e  fro m  W in c h e s te rs  fro m  w h ic h  th e  to p s  h a d  b e e n  c u t  off, 
a n d , in  o rd er to  a v o id  th e  a c cu m u la tio n  o f  c a rb o n  d io x id e , s t ic k s  o f  sod iu m  h y d ro x id e , s l ig h tly  m o isten ed , 
w ere k e p t in  th e  in c u b a to r . I t  to o k  a p p r o x im a te ly  3 m o n th s  fo r  th e  so ln s. to  b eco m e c o lo u rle ss ; o n  ad d ing  
a  few  d ro p s o f  d il. fe r r ic  am m o n iu m  o x a la te  so ln ., h o w ev er, th e y  b e ca m e  e ith e r  g reen  o r  b lu e , th u s  show ing 
t h a t  a n  e x c e ss  o f  c a te c h o l o r  p y ro g a llo l re m ain ed . T h e  en zy m es w ere  p re p a re d  a cco rd in g  t o  N icho lso n , 
N ie re n s te in , P o o l an d  P r ic e ,6 w h o  sh ow ed  t h a t  th e y  a re  a  m ix tu r e  co n s is t in g  o f  a  la rg e  n u m b e r o f en zym es, 
in c lu d in g  ta n n a se . T h e  e s tim a tio n s  w ere m a d e  in  th e  a p p a r a tu s  d e scrib ed  b y  N ich o lso n  an d  R h in d ,7 
f i t te d  w ith  e ith e r  a  b lu e  o r  a  g reen  b u lb .f

F o r  o u r p re lim in a ry  e x p ts .  w e u sed  a c e r ta n n in ,8 a  ty p ic a l  p y ro g a llo l ta n n in , a n d  p a u llin ia  ta n n in ,9 
a  ty p ic a l  c a te c h o l ta n n in . B o t h  a c e r ta n n in  a n d  p a u llin ia  ta n n in  c ry s ta llis e  w ell an d  th e ir  c o n s t itu t io n  
h a s  b e e n  fu lly  e s ta b lish e d . A c e rta n n in , C20H ,0O 13, c ry s ta llise s  in  tw o  fo rm s, i.e., w ith  tw o  o r  fo u r m ols. o f

*  I  b e g a n  th is  in v e s t ig a tio n  m o re  th a n  3 0  y e a rs  ag o , w h en  I  w ork ed  fo r  so m e t im e  a t  K e w . I  ta k e  
th is  o p p o r tu n ity  o f e x p ressin g  m y  g r e a t  a p p re c ia tio n  o f  a ll  th e  k in d n ess  sh ow n  m e  b y  th e  la te  S ir  A rth u r  
H ill, th e  D ir e c to r  o f  K e w  G ard en s, an d  th e  la te  M r. B o o d le , th e  H e a d  o f th e  Jo d r e l l  L a b o r a to r y .— M . N .

f  W e  h a v e  t o  th a n k  th e  O sra m  C o m p a n y  fo r  th e  tr o u b le  th e y  to o k  t o  o b ta in  a  p e r fe c t  c o lo u r m a tc h  
a n d  fo r  k in d ly  p re se n tin g  u s  w ith  se v e ra l lam p s.
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w a te r , an d  b eco m es a n h y d ro u s a t  160° C. T a n n a se  h y d ro ly sis  y ie ld s  2  m ols. o f  g a llic  a c id  a n d  1 m ol. o f 

.a ce r ito l. U n d e r th e  sa m e co n d itio n s  p a u llin ia  ta n n in , C38H 36O20, y ie ld s  2 m ols. o f c a te c h in  c a rb o x y lie  a c id , 
•CijH14Ö e.C Ö O H , an d  1 m ol. o f g lu cose . P a u llin ia  ta n n in  w as o rig in a lly  p re p a re d  fro m  g u a ra n a  p a s te  m ad e 
fro m  th e  e x t r a c t  o f th e  cru sh ed  seed s o f Paullinia cupana H .B .  e t  K . ,  b u t  th e  y ie ld  is  p oor. W e  find  t h a t  
th e  seed less p od s o f Paullinia cupana var. opposilofolia, F i la t .  g iv e  a s  m u ch  as 4 3 %  o f w e ll-cry sta llis in g  
p a u llin ia  ta n n in . D u rin g  th is  in v e s t ig a tio n  w e ex a m in ed , in  c o lla b o ra tio n  w ith  M r. S .  N . B a r r ,  a  la rg e  
n u m b e r o f v a r io u s  k in d s o f  Paullinia p od s, an d  o u r re su lts  w ill b e  p u blish ed  elsew here.

In  a d d itio n  t o  th e se  tw o  n a tu r a lly  o c cu rrin g  ta n n in s , w e a lso  u sed  “ S y n ta n s ,”10 p re p a re d  fro m  e ith e r  
p y ro g a llo l o r c a te c h o l b y  c o n d e n sa tio n  w ith  fo rm a ld eh y d e  in  p re sen ce  o f h y d ro ch lo ric  a c id , a s  d escrib ed  
b y  N ie re n s te in  an d  W e b s te r .11 T h e se  tw o  S y n ta n s  c ry s ta ll is e  w ell, an d  th e ir  c o n s t itu t io n  is  t h a t  o f  th e  
N erad o ls, w h ich  a re  g e n e ra lly  k n ow n  in  in d u stry  as A , B ,  e tc .  N erad o ls. F o llo w in g  th is  sy ste m , w e su g g est 
th e  n a m e s  a -  a n d  j3-N erad ols fo r  S y n ta n  fro m  p y ro g a llo l a n d  c a te c h o l, re sp e c tiv e ly . M ix tu re s  o f  p a u llin ia  
ta n n in  an d  a c e r ta n n in  b y  th e m se lv e s  o r  w ith  e ith e r  a -N e ra d o l, /¡-N erad o l, o r  m ix tu r e s  o f th e  tw o  N erad o ls  
b y  th e m se lv e s , g av e  s a t is fa c to r y  re su lts , th e  e rro rs  b e in g  ± 0 - 3 % .

E r r o r s  o f  th e  sa m e m a g n itu d e  w ere a lso  o b ta in e d  w ith  th e  fo llo w in g  p y ro g a llo l ta n n in s : 3 sam p les 
■of c o m m e rc ia l g a llo ta n n in  o b ta in e d  fro m  th re e  d iffe re n t so u rces, M itc h e ll ’s  g lu co se -fre e  g a llo ta n n in ,13 
2  sa m p les  p u rified  a cco rd in g  to  G ea k e  an d  N ie re n s te in ,13 2 sam p les  o f  g a llo ta n n in  freed  fro m  fre e  g lu cose 
a c co rd in g  to  N ie re n s te in , S p ie rs  an d  H a d le y ,14 an d  th e  s y n th e t ic  ta n n in s  o f  A rm stro n g , B a r to n  and 
N ie re n s te in .15

S o  fa r , p a u llin ia  ta n n in  is  th e  o n ly  k n o w n  c ry s ta llis in g  c a te c h o l ta n n in . T h e  ta n n in g  m a te r ia ls  w ere 
th e re fo re  e x tr a c te d  w ith  a  m ix tu r e  o f c a rb o n  te tra c h lo r id e  an d  ch lo ro fo rm  (1 : 1) , . fo llow ed  b y  e x tra c t io n  
w ith  e th e r , so  a s  to  re m o v e  th e  c a te c h in s  p re se n t, an d  th e n  e x h a u s tiv e ly  p e rco la te d  w ith  co ld  w a te r  u n d er 
a s e p t ic  co n d itio n s . T h e  ta n n in  c o n te n t  w as e s tim a te d , f ir s t  b y  th e  m e th o d  o f T r o tm a n  a n d  H a c k fo rd ,16 
a n d  th e n  b y  N ie re n s te in ’s m e th o d .17 W e  o b ta in e d  e rro rs  o f  a b o u t  th e  sa m e m a g n itu d e  w ith  th e  fo llow in g  
s u b s ta n c e s : A ssam  an d  C h in a  te a , oakw ood  (and a lso  firw ood ), c h e s tn u t  b a rk , o a k  b a rk , b irc h  b a rk , 
g a m b ie r  c u tc h , a c a c ia  c u tc h . S o m e o f th e  c u tc h e s  in v e s t ig a te d  w ere  o f  co m m e rc ia l o rig in  a n d  o th e rs  
w ere  m a d e  b y  u s in  th e  la b o ra to r y . ,

Micro-analysis— F o r  th is  w e u sed  ta l l  N ess le r tu b e s  o f 10 m l c a p a c ity  an d  h a d  n o  d ifficu lty  in 'e s t i -  
m a tin g  0 T  m g  o f th e  ta n n in s  m en tio n ed . O u r m eth o d  g av e  re su lts  co m p a rin g  fa v o u ra b ly  w ith  th o se  
•obtained b y  th e  m eth od ' r e c e n t ly  d e scrib ed  b y  N ie re n s te in .17
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T H E  P H O T O M E T R IC  A N A L Y S IS  O F  C O P P E R - B A S E  A L L O Y S :
I .  T H E  D E T E R M I N A T I O N  O F  IR O N  A N D  M A N G A N E S E  

The o rig in a l m e th o d s  d ev ised  b y  V a u g h a n 1 fo r  th e  d e te rm in a tio n  o f  m a n g a n e se  an d  iro n  in  c o m p le x  b ra sse s  
h a v e  b e e n  a p p lied  to  co p p e r-b a se  a llo y s in  g en era l w ith o u t r e s tr ic tio n  a s  t o  iro n  o r m a n g a n e se  c o n te n t. 
" S t a n d a r d  b la n k s ”  (m ad e fro m  a llo y  sam p les  o f  k n o w n  co m p o sitio n ) a re  u sed  in  c o h ju n c t io n  w ith  a  su ita b le  
n e u tra l f i l te r .3 S a m p le  w eig h ts  a n d  a liq u o ts  m u st b e  su ch  t h a t  th e  fin a l c o n c e n tr a tio n s  a r e :  Iron— n o t 
.g re a te r  th a n  0 -65  m g /1 1 0  m l— p re fe ra b ly  b e tw ee n  0 -5  an d  0-6  m g /1 1 0  m l. Manganese— n o t  g r e a te r  th a n
1-6 m g /1 0 0  m l— p re fe ra b ly  b e tw ee n  1-0 an d  1-4 m g /1 0 0  m l.

Method— D isso lv e  0 -5  g  o f a llo y  in  1 5 -2 0  m l o f  a c id  m ix tu r e  (4 5 0  m l o f su lp h u ric  a c id  (sp .g r . 1 -84 ), 
2 0 0  m l o f  n it r ic  a c id  (sp .gr. 1-42) an d  1 4 0 0 m l c f  w a te r ) ;  w h en  so lu tio n  is  co m p le te , b o il fo r  a  few  m in ., 

■cool an d  m a k e  u p  to  10 0  m l w ith  w a te r . ‘ 'F u m in g ”  t o  re m o v e  n it r ic  a c id  is  u n n ecessary .
Iron determination— T a k e  a  su ita b le  a liq u o t in  a  v o lu m e tr ic  fla sk  g ra d u a te d  a t  10 0  a n d  11 0  m l (cf. 

S tro ss3), an d  a d d  e ith e r  20 m l o f  1 5 %  n itr ic  a c id  o r  20 m l o f  10%  h y d ro ch lo r ic  a c id  an d  10 m l o f  0 -5 %  
a m m o n iu m  p e rsu lp h a te  so ln . M ak e  up  t o  10 0  m l w ith  w a te r  an d , p r io r  t o  ta k in g  a  re ad in g , m a k e  u p  to
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1
Table I  

2  3 4 5 6 7 8 . 9
5-2S 10-50 5-17 1-04 1-05 1-03 0-96 2 -13 2-20
5-26 10-48 5-27 1-04 1-01 1-00 0-96 2-10 2 -1 5
0 -46 0-41 0-43 0-20 0-15 0-17 1-01 1-89 2-06
0 -44 0-42 0-43 0 -19 0 -15 0-1S 0-99 1-91 2-10

th e  1 1 0 -m l m a rk  w ith  2 0 %  sod iu m  th io c y a n a te  so ln . M easu re  th e  a b so rp tio n  w ith  th e  S p e k k e r  A b s o rp tio -  
m e te r , u sin g  2 -cm  g lass  ce lls  a n d  I lfo rd  .S p e c tru m  B lu e -G re e n  filte rs  (103 o r  W r a t te n  N o. 7 5 . S e t  t h e  
A b so rp tio m e te r  t o  re ad  0 -2 6 5  w ith  a  s ta n d a rd  b la n k  o f  a  fin a l co n c n . o f  0 -5 4 0  m g  o f iro n  p e r  11 0  m l, c o n ­
tro llin g  th e  s e tt in g  b y  m ea n s o f  a  n e u tra l filte r— Ilfo rd  6 0 2  o r  H ilg er g rey  H .508 .'-

Manganese determination— O x id ise  a n  a liq u o t b y  b o ilin g  w ith  0 -05  g  o f p o ta ssiu m  p e r io d a te1 an d  10 m l 
o f  3 0 %  p h o sp h o ric  a c id , b rin g in g  th e  co p p er co n cn . to  0 -25  g  w h ere  n ecessa ry . Cool, tr a n s fe r  t o  a  100 -m l 
v o lu m e tric  flask  an d  m a k e  up  to  th e  m a rk  w ith  w a te r . M easu re th e  a b so rp tio n  o f  th is  so ln ., u sin g  W r a t te n  
72  filte rs , 2 -cm  g la ss  ce lls  an d  a  n e u tra l filte r  (H ilg e r H .5 0 8 ) , an d  a  s e tt in g  a t  0 -1 5 .2

T h e  in s tru m e n t is  c a lib r a te d  w ith  s ta n d a rd  so in s, o f  th e  tw o  e le m e n ts  w ith o u t m a k in g  a  su p p le m e n ta ry  
co p p e r grap h .

T h is  co m p o site  m eth o d  h a s  p ro v ed  u sefu l fo r  o v e r  a  y e a r  o n  a  w id e ra n g e  o f  co p p e r-b a se  a llo y s  an d  is- 
q u ic k  an d  a c c u ra te . T a b le  1 g iv es  ty p ica l re su lts .

S a m p le  N o.
Iro n , p h o to m e tr ic , %

„ g ra v im e tr ic , %
M an g an ese, p h o to m e tr ic , %

,, v o lu m e tr ic , %

T h a n k s  a re  dud t o  M r. W . T . E d w a rd s , A .R .I .C . ,  C h ie f C h em ist, fo r  a d v ice  an d  c r itic ism , an d  t o  
M r. E .  L e e , B .S c . ,  fo r  in v a lu a b le  h elp  w ith  th e  ch e ck s.
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T H E  D E T E R M I N A T I O N  O F  U N S A P O N I F I A B L E  M A T T E R  IN  P A C I F I C  D O G F IS H  L I V E R
O I L  B Y  T H E  S .P .A . M E T H O D

I  have used th e  S .P .A . m eth o d  fo r  th e  d e te rm in a tio n  o f u n sa p o n ifia b le  m a t t e r  in  a n  o il1 fo r  se v e ra l y e a r s  
w ith  v e ry  good  re su lts . T h e re  is  r a r e ly  d ifficu lty  d u e t o  é m u ls ifica tio n , a n d  d u p lic a te  a n a ly se s  u su a lly  
a g re e  c lo se ly .

K ir s te n -  re p o rte d  t h a t  th e  m eth o d  affo rd s a  m o re  co m p le te  e x t r a c t io n  th a n  d o es th e  m od ified  K e r r -  
S o r b e r  m e th o d .3 B .  E :  B a ile y , fo rm e rly  o f  th is  S ta t io n , an d  I  co n firm ed  th is  co n c lu sio n  b y  d e te rm in a tio n  
o f th e  u n sa p . m a tte r  in  th e  l iv e r  o il o f tw o  P a c if ic  d og fish  (Squalus sttckleyi) b y  b o th  m eth o d s , w ith  t h e  
fo llow in g  re su lts .

f M odified
K e r r - S o r b e r  S .P .A .

U n sap . m a tte r  in  m e th o d  %  m e th o d  %
D o g fish  l iv e r  o il, (A) . . . . 2 1 -4  28 -1 , 28-1

(B ) . .  . .  10 -5  14-6, 14-9

H o w ev er, w ith  P a c if ic  d og fish  l iv e r  o ils  h ig h  in  u n sap . m a tte r ,  th e  reco m m en d ed  th re e  e x t r a c t io n s  a re  
in s u ff ic ie n t t o  re m o v e  c o m p le te ly  th e  u n sap o n . m a tte r .  I n  o n e  e x p t .  th e  p ro ced u re  w as ca rrie d  o u t  w ith  
tw o  o ils  a s  p re scrib ed , e x c e p t  t h a t  fiv e  in s te a d  o f  th re e  e x t r a c t io n s  w ere m ad e. A t  a n o th e r  t im e  tw o  sam p les  
o f  d og fish  liv e r  o il3 w ere sap o n ified  an d  e x t r a c te d , o n e  fo u r t im e s  a n d  th e  o th e r  th re e  tim e s . I n  b o th  
e x p ts ,  e a c h  s e p a ra te  e x t r a c t  w as w ash ed  th re e  tim e s  w ith  a lk a li  an d  w a te r  a n d  th e n  w ith  w a te r  to  n eu tra lity -. 
T h e  w e ig h ts  o f  o il sap o n ified  w ere b e tw ee n  2 -3  an d  2-4  g, less th a n  th e  l im it  o f  2 -5  g  g iv en  in  th e  m eth od ,. 
a  l im it  t h a t  w a s em p h asised  in  a  la te r  p a p e r.1 T h e  re su lts  fo llow .

Total E xtract as %  of O il
OU 3

N o. o f  ,--------------K-------------- ,
;tra c tio n s o n  i O il 2 i i i

1 13-75 14-57 17-45 17-092 1 9-14 19-27 2 4-79 2 4 -8 4
■ 3 2 0 -4 4 2 0 -5 7 2 6-41 2 6-23

4 2 0-82 20-9S 2 6 -6 0
5 . 2 0 -94 2 1 -1 5

W ith  o il 2  th e  fo u rth  e x t r a c t  g a v e  a  s lig h t re a c t io n  fo r  c h o le s te ro l, b y  th e  L ie b e rm a n n -B u r c h a rd  te s t ,  
a n d  ev en  th e  f if th  sh ow ed  fa in t ly  th e  flu orescen ce  c h a r a c te r is t ic  o f  v ita m in  A  in  u lt ra -v io le t  lig h t. T h e  
e x t r a c ts  o f  th e  tw o  sa m p les  o f  o il 3 w ere c o m b in ed , d isso lv ed  in  e th a n o l an d  t i t r a te d  w ith  a lc o h o lic  sod iu m  
h y d ro x id e  so ln . E a c h  req u ired  0 -3  m l o f  0 -04  A’ a lk a li, w h ich  is  e q u iv a le n t t o  th e  l im it  sp ecified  by- t h e  
m e th o d .

I n  a n o th e r  e x p t .,  s im u la tin g  m o re  c lo se ly  th e  a c tu a l  p ro ced u re , fo u r 2 -3 -g  sa m p les  o f  d og fish  liv e r  o il T  
w ere  sap o n ified . T w o  w ere e x t r a c te d  th re e  t im e s  an d  y-ie lded '26-4 an d  2 6 -1 %  o f u n sap . m a tte r  re sp e c tiv e ly . 
T h e  o th e r  tw o  w e re  e x tr a c te d  fo u r t im e s  an d  y ie ld ed  2 6 -8  a n d  2 6 -8 %  o f u n sap . m a tte r .  E a c h  e x t r a c t io n ' 
w a s m a d e  w ith  v ig o ro u s sh a k in g  fo r  1 m in .
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I t  w ould th e re fo re  seem  t h a t  fo u r e x t r a c t io n s  g iv e  a  m o re  co m p le te  re m o v a l o f  u n sap o n ifiab le  m a tte r  

fro m  P a c if ic  d og fish  l iv e r  o il th a n  th re e . I t  sh o u ld  b e  em p h asised  t h a t  th e  o n ly  o ils  w ith  w h ich  th is  
e x a m in a tio n  h as  so  fa r  beerr u n d e rta k e n  w ere fro m  th e  liv e rs  o f  P a c if ic  dogfish.

R eferences
1. R e p o r t  o f S u b -C o m m itte e  to  A n a ly tic a l  M eth o d s C o m m itte e , S .P .A .,  Analyst, 1 9 3 3 , 5 8 ,  2 0 3 .
2 . K ir s te n , G ., J. Assoc. Official Agr. Chem., 1942 , 25, 728 .
3 . Ja m ie s o n , G . S . ,  "Vegetable Fats and, Oils,” 2n d  E d .,  R e in h o ld  P u b lis h in g  C orp ., 1 9 4 3 , p. 39 0 .
4 . B o lto n , E. R .,  an d  W illia m s , K .  A ., Analyst, 1938 , 63, 65 2 .

Pacific Fisheries Experimental Station Lyle A . Swain
8 9 8 , Richards St., Vancouver, B .C . October 194 4

M i n i s t r y  of F o o d
S T A T U T O R Y  R U L E S  A N D  O R D E R S *

1944— No. 1156. General Licence, dated October 6, 1944, under the Fish (Supplies to Catering 
Establishments) Order, 1943. P r ic e  Id .

This General Licence replaces an earlier General Licence and specifies the fish that catering establish­
ments may obtain without limit as to quantity.

"C u re d  (p ick led ) h e rr in g s "  m ea n s h e rr in g s  (g u tte d  o r  u n g u tte d ) , h a n d  p a c k e d  in  t ie r s  w ith  s a lt  in  
b a rre ls , b u t  d oes n o t  in c lu d e  rou sed  o r  sp r in k led  h errin g s .

—  No. 1165. The Fish (Maximum Prices) (No. 2) Ortler, 1944. Dated October 11, 1944.
P r ic e  4d .

T h is  O rd er re p la ce s  th e  F is h  (M axim u m  P rice s) O rd er, 19 4 4 , N o . 5 1 1 , a s  am en d ed  b y  S .R .  & O ., 
1944 , N o. 875 .

“ F i l l e t "  now m ea n s fish  fro m  w h ich  a ll g u ts , bo n es, h ead , ta i l  a n d  fin s an d , in  th e  ca s e  o f  fresh  an d  
sm o k ed  sk in n ed  fish , flap s, h a v e  b een  re m o v ed , a n d  in  th e  ca s e  o f h a d d o ck  an d  w h itin g  
in c lu d es a  b lo ck  fi l le t  n o t  e x ce e d in g  3 / 4  lb . in  w e ig h t, p ro v id ed  t h a t  fo r  th e  p u rp o ses o f  th is  
d e fin itio n — (a) th e  sm a ll b o n e s  in  th e  fla p s n eed  n o t  b e  re m o v e d ; (6) flap s so ld  se p a ra te ly  
sh a ll n o t  b e  re g ard ed  a s  fille ts .

—  No. 1199. Order, dated October 21, 1944, amending the Feeding Stuffs (Regulation of
Manufacture) Order, 1944. Price Id.

T h is  O rd er a lte rs  th e  c o m p o sitio n  o f  N a tio n a l B a b y  C h ick  F e e d  a n d  N a tio n a l C h ick  F e e d  b y  
in c lu d in g  a  m in im u m  o f  20%  o f m aize  in  th e  fo rm e r an d  a lte r in g  th e  p ro p o rtio n  o f c u t  w h e a t 
a n d  m aize  g r its  in  th e  la t t e r .  ,

A B S T R A C T S  O F  P A P E R S  P U B L I S H E D  I N  O T H E R  J O U R N A L S
F o o d  a n d  D r u g s

Determination of Cholesterol to Estimate 
the Egg Solids Content of Noodles. R. C. 
Koehn .and F. A. Collatz (/. Assoc. Off. Agr. 
Chem., 1944 , 27, 4 5 1 - 4 5 5 ) — I n  1941 th e  ch o les tero l 
m e th o d  (J. Assoc. Off. Agr. Chem., 1942 , 25, 63 , 69) 
fo r  e s t im a tio n  o f  th e  egg so lid s c o n te n t  o f  noodles, 
e tc . ,  w as a d o p ted  o ffic ia lly  in  p la c e  o f  th e  lipoid  
p h o sp h o ru s m eth o d . 'T h e  ch o le s te ro l m eth o d , 
u n lik e  th e  o ld er p ro ced u re , re q u ire s  n o  co rre c tio n  
fo r  losses in  m a n u fa c tu re  o r  lo n g  s to ra g e . T h e  
sa m p le  is  sap on ified , th e  u n sa p o n ifia b le  p o rtio n  is  
t r e a te d  w ith  b ro m in e  t o  fo rm  .in so l. ch o le s te ro l 
d ib rom id e , an d  th is  is  c o lle c te d  b y  filtr a tio n , d is­
so lv ed  in  e th e r  an d  a lco h o l an d  h y d ro ly sed  b y  a lk a li. 
T h e  re s u lta n t  a q . so ln . o f  p o ta ss iu m  b ro m id e  is  
o x id ised  w ith  h y p o c h lo r ite  a n d  th e  b ro m a te  is  
d e te rm in e d  io d im e tr ica lly . T w o  lo ts  o f  d u ru m  
p a t e n t  flo u r an d  3 lo ts  o f  c o m m e rc ia lly  fro zen  egg 
y o lk s  w ere ex a m in e d  b y  th e  m e th o d  o f H a e n n i 
(J. Assoc. Off. Agr. Chem., 1941 , 24, 1 1 9 ; Analyst, 
1 941 , 66, 2 4 5 ). T h e  u n sa p . m a tte r  o f egg y o lk s  w as 
fo u n d  t o  b e  so m e w h a t h ig h e r th a n  th e  a v e ra g e  
re su lt re p o rte d  b y  H a e n n i, b u t  th e  s te ro l c o n te n t 
w as th e  sa m e , a n d  a  v a lu e  o f  2-88%  (d ry  basis) 
m a y  b e  ta k e n  a s  a n  a c c u r a te  e s t im a te  o f  th e  ch o le ­
s te ro l C o n ten t o f  c o m m e rc ia l fro z en  egg. T h e  
v a lu e  fou n d  w ith  b o th  sa m p les  o f  d u ru m  flou r

( 0 0 2 8 % )  v a r ied  m o re  w id ely  fro m  th e  v a lu e s  
p re v io u sly  re p o rte d  (av er. 0  0 2 4 % ) ,  th e  d iffere n ce  
b ein g  p ro b a b ly  d u e t o  sea so n a l v a r ia tio n , m illin g  
p ra c t ic e , g e o g ra p h ica l o rig in  o r  v a r ie ty  o f  w h e a t. 
T h r e e  sam p les  o f  n ood les o f  k n ow n  co m p o sitio n  
w ere e x a m in e d . D u p lic a te  d e te rm in a tio n s  agreed  
s a t is fa c to r ily , a n d  w h en  th e  fa c to r  0 -0 2 8 %  o f 
ch o le s te ro l in  d u ru m  flo u r w as used , th e  re su lts  
ag reed  c lo s e ly  w ith  th e  k n o w n  a m o u n t o f eg g  
p re se n t. W ith  th e  fa c to r  0 -0 2 4 % , a g reem en t, 
a lth o u g h  s t il l  s a t is fa c to r y , w a s n o t  so  c lose , b u t  
th is  w as to  b e  e x p e cte d , s in ce  th e  flou r w as t h a t  
used  fo r  th e  d e te rm in a tio n  o f  th e  fa c to r . R e s u lts  
b y  th e  lip o id  p h o sp h o ru s m eth o d  w ere c o n s is te n tly  
low . A fte r  5 - 6  m o n th s ' s to ra g e  in  p a p e r c a rto n s , 
th e  c h o le s te ro l c o n te n t  o f  th e  n ood les h a d  n o t 
a lte re d , w h ereas  th e  lip o id  p h o sp h o ru s c o n te n t  h a d  
d e creased . C o m m erc ia l n ood les m a d e  to  c o n ta in
5 -6 %  o f eg g  so lid s (d ry  basis) w ere e x a m in e d  b y  th e  
m e th o d  an d , b y  u se o f th e  fa c to r  0 -0 2 8 %  fo r  th e  
c h o le s te ro l c o n te n t  o f  flour, s a t is fa c to r y  re s u lts  
w ere o b ta in e d . _ A . O . J .

Action o f  Copper Sulphate on Phenylosa- 
zones of the Sugars. Phenyl-d-gliicosotriazole. 
R. M. Hann and G. S. Hudson (/. Amer. Chem. 
Soc., 19 4 4 , 66, 7 3 5 -7 3 8 )— F fe a tin g  a  su sp en sio n  o f 
p h en y l-d -g lu co sazo n e w ith  a n  aq u eo u s so ln . o f  
co p p e r su lp h a te  lead s to  th e  fo rm a tio n  o f a n ilin e

*  O b ta in a b le  fro m  H .M . S ta t io n e r y  O ffice . I ta l i c s  in d ic a te  ch a n g e d  w ord in g .
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a n d  a  v e ry  s ta b le  s u b s titu te d  tr ia z o le , n ow  n am ed  
p h en yl-iZ -g lu cosotriazo le  (m .p . 1 9 5 -1 9 6 °  C .). T h e  
tr ia z o le  is  o n ly  s lig h tly  sol.- in  w a te r  a t  o rd in a ry  
te m p s ., c ry s ta ll is e s  ea s ily  an d  h a s  c h a r a c te r is t ic  
m .p ., ro ta t io n  an d  c ry s ta llin e  a p p e a ra n ce ; i t  is  
su g g ested  a s  a  re a g e n t fo r  co n firm in g  th e  id e n t ity  
o f  p h en y lg lu co sazo n e , e sp e c ia lly  w ith  sm a ll sam p les. 
T h e  fo llo w in g  t e s t  is  reco m m en d ed . H e a t  u n d er 
re flu x  fo r  1 h r . a  su sp en sio n  o f  0-2 g  o f pow dered  
o sazo n e in  18 m l 'o f  w a te r , >1 m l o f  0 -5  N  su lp h u ric  
a c id , 0-6 g  o f co p p e r su lp h a te  p e n ta h y d ra te  an d  
12 m l o f iso p ro p y l a lco h o l, u sin g  p o ro u s p o rce la in  
f ra g m e n ts  to  en su re  e v en  b o ilin g . T h e  o sazon e 
d isso lv es  w ith in  15 m in ., th e  so ln . th e n  b e in g  deep 
r e d ; d u rin g  th e  n e x t  3 0  m in . th e  c o lo u r fa d es  to  
o ra n g e  a n d  fin a lly  y e llo w ish -g ree n . C o n ce n tra te  
th e  so ln . o n  th e  s te a m -b a th  b y  a n  a ir  c u rr e n t to  
a b o u t  5 m l; th e  o so tr ia z o le  c ry s ta llise s  d u rin g  
e v a p o ra t io n  an d  o n  fu r th e r  k e ep in g  th e  so ln . in  th e  
re fr ig e ra to r  fo r  3 h r. F i l te r  th e  ta n -co lo u re d  p p t ., 
w ash  w ith  w a te r , b o il w ith  3 0  m l o f w a te r  an d  
0-1  g  o f  d e co lo ris in g  ca rb o n , a n d  filte r  h o t. L o n g  
n eed le s  o f p u re  o so tr ia z o le  s e p a ra te  o n  s ta n d in g  
in  th e  co ld  o v e rn ig h t ; y ie ld  2 0 - 4 0  m g . I n  2 5  m l 
o f  p y r id in e  so ln . 18-3  m g  g a v e  a  ro ta t io n  a D — 0-23° 
in  a  4 -d m  tu b e , th e  c a lc u la te d  v a lu e  b e in g  — 0-24 . 
M e th y l a lco h o l m a y  b e  s u b s titu te d  fo r  iso p ro p y l 
a lc o h o l i f  th e  re flu x in g  t im e  is  in c re a se d  to  2 h r . ; 
y ie ld  5 6  m g , m .p . 1 9 5 -1 9 6 °  C ., o b serv ed  r o ta tio n  
fo r  5 0  m g  in  25  m l o f  p y r id in e  so ln . in  4 -d m  tu b e , 
— 0 -6 4 ° , c a lc u la te d  — 0 -6 5 ° . T h e  t e s t  w ould b e  
a p p lic a b le  t o  p lienyl-Z -g lu cosazon e, th e  o so tr ia z o le  
o f  w h ich  w ou ld  b e  d e x tr o r o ta to r y ; th e  p o s itiv e  
d e te c t io n  in  n a tu r e  o f  th e  Z-forms o f  g lu cose , m a n - 
n o se  o r  fru c to se , is  o f b io lo g ica l in te r e s t .  T h is  
re a c t io n  ap p e a rs  to  b e  g e n e ra l w ith  a ll su g ar 
p h en y lo sa z o n es, an d  th e  p ro p e rtie s  o f se v era l o f  th e  
d e r iv a t iv e s  a re  g iv en . E .  M . P .

H e x a b r o m id e  M e t h o d  f o r  D e t e c t io n  o f  S m a l l  
Q u a n t i t i e s  o f  L i n o l e n ic  A c id  i n  A n i m a l  F a t s .  
D e t e c t io n  o f  H o r s e  M e a t  in  A d m i x t u r e  w i t h  
P o r k  o r  B e e f .  G .  K .  C r o w e l l  ( / .  Assoc. Off. Agr. 
Client., 1944, 2 7 ,  448-451)— T h e  m e th o d  is  a  m o d i­
f ic a tio n  o f  t h a t  o f  P a s c h k e  (Z. Unters. Lebensm., 1938, 
7 6 ,  476; Analyst, 1939, 6 4 ,  47) ta k in g  in to  a c c o u n t 
t h e  s o lu b ility  o f  th e  p p td . h e x a b ro m id e  a n d  p re ­
v e n tin g  p p tn . o f  f a t t y  a c id s  o th e r  th a n  h e x a b ro m id e  
f a t t y  a c id s  d u rin g  b ro m in a tio n . P a s s  th e  m e a t 
sa m p le  tw ic e  th ro u g h  a  m e a t  g r in d er, w a rm  i t  to  
ca. 60° C ., c o v e r  i t  w ith  l ig h t p e tro le u m  a n d  w h en  
b o ilin g  h a s  ceased  ad d  m o re  l ig h t  p e tro leu m  t o  c o v e r  
t h e  sa m p le  an d  le a v e  i t  o v e rn ig h t a t  ro o m  te m p . 
F i l t e r  th e  e x t r a c t  th ro u g h  a  d ry  filte r , re m o v e  th e  
s o lv e n t on  th e  s te a m -b a th  in  a  c u rr e n t o f  n itro g e n  
o r  c a rb o n  d io x id e  an d  s to re  th e  f a t  in  a  re fr ig e ra to r . 
B o il  10 g o f th e  f a t  u n d er re flu x  w ith  100 m l o f 
0-5 N  a lc o h o lic  p o ta ss iu m  h y d ro x id e  fo r  30 m in. 
R e m o v e  ca. 8 0  m l o f  a lco h o l b y  d is t i lla t io n  an d  to  
t h e  w arm  resid u e in  a  se p a ra tin g  fu n n el ad d  250 m l 
o f  w a te r , 15 m l o f 5 N  su lp h u ric  a c id , 250 m l o f 
s a t .  s a l t  so ln . a n d  50 m l o f d ry  e th e r . A fte r  sh a k in g  
v ig o ro u sly  w ith d ra w  th e  e th e re a l la y e r , w ash  i t  
w ith  th re e  15 -m l p o rtio n s  o f  s a t .  s a lt  so ln ., filte r , 
c o o l to  5°-10° C. a n d  m a k e  u p  t o  50 m l a t  th is  
te m p , w ith  d ry  e th e r . T o  10 m l (2 g) o f  th e  
e th e r e a l  so ln . in  a  ta r e d  c e n tr ifu g e  tu b e  (6 in  x  1 in .) , 
a d d  15 m l o f a n h y d ro u s  e th e r  s a tu ra te d  w ith  h e x a -  
b ro m in a te d  f a t t y  a c id  p re p a re d  fro m  h o rse  f a t  
(B a ile y  an d  B a ld s ie fe n , J. Ind. Eng. Chem., 1920, 
1 2 , 1189; cf. Analyst, 1921, 4 6 , 104) a n d  2 m l o f 
g la c ia l  a c e t ic  a c id . C ool th e  tu b e  fo r  15 m in . in  
ic e  an d  s a l t  ( — 5 ° t o  — 10° C.) an d  ad d  fro m  a  
b u r e tte ,  d rop  b y  d rop , 2 m l o f b ro m in a tin g  so ln .

(2 m l o f b ro m in e  an d  8 m l o f  g la c ia l a c e t ic  a c id ), 
k e ep in g  th e  tu b e  in  th e  ic e -b a th  d u rin g  b ro m in a tio n  
a n d  fo r  5 m in . a f te r .  -P la c e  th e  s to p p ere d  tu b e  in 
th e  re fr ig e ra to r  o v e rn ig h t. Cool th e  tu b e  in  th e  
ic e -b a th  fo r  15  m in ., re m o v e  th e  s to p p e r an d  
c e n tr ifu g e  a t  9 0 0 -1 0 0 0  r .p .m . fo r  2 -4  m in . D e c a n t  
a ll  th e  e th e r  fro m  th e  tu b e , ad d  10 m l o f  w ash in g  
e th e r  .(p re p ared  b y  ad d in g  2 m l. o f  g la c ia l a c e t ic  
a c id  t o  25  m l o f  th e  e th e r  s a tu ra te d  w ith  h e x a - 
b ro m in a te d  f a t t y  a c id ) t o  th e  resid u e , s t ir  v ig o ro u sly , 
coo l th e  tu b e  fo r  15 m in . an d  ce n tr ifu g e  as b e fo re . 
R e p e a t  th e  w ash in g  p ro cess  u n til  a ll occlu d ed  
b ro m in e  h a s  b e e n  re m o v ed , b u t  a v o id  e x c e ss iv e  
w ash in g . D ry  th e  tu b e  a t  1 0 5 ° -1 1 0 °  C. fo r  3 0  m in . 
an d  w eigh  th e  b ro m in a te d  f a t t y  a c id . T h e  m .p . 
o f  th e  b ro m in a te d  a c id  fro m  h o rse  f a t  ag re e s  w ith  
t h a t  g iv en  in  th e  l i te r a tu r e  fo r  lin o len ic  ac id  
h e x a b ro m id e : 1 7 9 -5 ° -1 8 0 °  C. (co rr .). T h e  fo llo w ­
in g  re su lts  wrere o b ta in e d  fo r  th e  h e x a b ro m id e1 
v a lu e s  (m g p e r  g  o f  fa t )— b e e f fa t ,  2-0; p o rk  fa t ,  
7 -5 ; h o rse  fa t ,  50 -8 . K n o w n  m ix tu r e s  o f  h o rse  f a t  
w ith  b e e f or p o rk  f a t  g a v e  re su lts  ag ree in g  w ith  th e  
c a lc u la te d  figu res. T h e  m e th o d  d oes n o t  len d  its e lf  
t o  th e  q u a n tita t iv e  d e te rm in a tio n  o f  h o rse  m e a t  in  
a d m ix tu re  w ith  b e e f  o r  p o rk , s in ce  h o rse  m e a t 
c o n ta in s  less f a t  th a n  is  u su a lly  p re se n t in  b e e f  an d  
p o rk . T h e  fa ts  u sed  in  th e  in v e s t ig a tio n  w ere 
e x t r a c te d  fro m  le a n  m e a t  c o n ta in in g  th e  a v e ra g e  
a m o u n t o f f a t t y  t issu e . T h e  use o f  f a t ty  tissu e  w as 
av o id ed , s in ce  i t s  c o m p o sitio n  v a r ie s  w ith  its  
p o s itio n  in  th e  a n im a l. ' A . O . J .

D e t e c t io n  o f  A d u l t e r a t i o n  o f  O l iv e  O i l  u s e d  
in  P a c k i n g  M a in e  S a r d i n e s .  M .  D . V o th
[J. Assoc. Off. Agr. Chem., 19 4 4 , 2 7 ,  4 5 5 -4 5 8 }—  
I n  th e  co u rse  o f a n  in v e s t ig a tio n  i t  w as n o te d  t h a t  
th e  H a n u s  io d in e  v a lu e  o f  th e  su rp lu s o il d ra in e d  
fro m  ca n n ed  fish  w as n o t  m a te r ia lly  d iffe re n t fro m  
t h a t  o f  th e  o rig in a l o il u sed  fo r  p a ck in g , a n d  e x p ts . 
w ere m a d e  w ith  fish  ca n n ed  in  o liv e , p e a n u t, 
m aize , c o tto n se e d  an d  s o y a  o ils . I t  w as e v id e n t 
t h a t ,  w h en  p la in  o r sm o k ed  M ain e  sa rd in e s  a re  
p a ck e d  in  o il, v e ry  l i t t le  ch a n g e  ta k e s  p la c e  in  th e  
H a n u s  io d in e  v a lu e  o r  in  th e  o f  th e  p a ck in g  
o il d u rin g  an d  a f t e r  p ro cessin g . E x p t s .  w ith  o th e r  
f ish  (h errin g , k ip p e r, b lo a te r , sm o k ed  m a c k e re l an d  
sm o k ed  sa lm o n ) sh ow ed  t h a t  th e  a m o u n t o f  o il in  
t h e  fish  h ad  a  d ir e c t  b e a r in g  u p o n  th e  e x t e n t  o f 
c h a n g e  t h a t  ta k e s  p la c e  in  th e  io d in e  v a lu e  o f  th e  
o il, b u t  t h a t  i t  is  o n ly  in  v e ry  o ily  fish , su ch  as 
sm o k ed  m a ck e re l, t h a t  th e  ch a n g e  is  co n sid e ra b le . 
I n  th e se  e x p ts .  o n ly  th e  d ra in ed  o il w as e x a m in e d . 
I t  is  p o ss ib le  t h a t  th e  o il re ta in e d  in  th e  fish  m a y  
h a v e  a  so m e w h a t d if fe re n t io d in e  v a lu e  fro m  t h a t  
o f th e  o il ex u d ed  in  th e  h e a t  p ro cess . A d u lte ra tio n  
o f  th e  o liv e  o il u sed  in  p a c k in g  M a in e  sa rd in e s  c a n  
th u s  b e  d e te c te d  b y  d e te rm in in g  th e  H a n u s  io d in e  
v a lu e  o f th e  d ra in e d  o il. T h e  n“  a lso  se rv e s  a s  a  
rap id  so rt in g  te s t .  A . O . J .

A d s o r p t io n  o f  F a t t y  A c id  b y  t h e  L i n e a r  
C o m p o n e n t  o f  M a iz e  [ C o r n ]  S t a r c h .  T .  J .  
S c h o c h  a n d  C . B .  W i l l i a m s  (J. Amer. Chem. 
Soc., 19 4 4 , 66, 1 2 3 2 -1 2 3 3 )— T h e  p re se n ce  o f  sm all 
a m o u n ts  o f  f a t t y  a c id  in  m aize  s ta rc h  m a rk e d ly  
re p resses  io d in e  a d so rp tio n . T h u s , th e  io d in e  
a d so rp tio n s  (d ete rm in e d  p o te n tio m e tr ic a lly )  o f 
c o m m e rc ia l m aize  s ta r c h  c o n ta in in g  0 -6 5 %  o f f a t t y  
m a te r ia l  w ere 4 -1 - 4 -4  an d  5 -3 %  fo r th e  o rig in a l 
s ta r c h  an d  th e  d e fa tte d  s ta r c h  re sp e c tiv e ly  [cf. 
W ilso n , S c h o ch  an d  H u d so n , J. Amer. Chem. Soc., 
1 9 4 3 , 6 5 ,  1 3 8 0 , 1 4 2 1 ; Analyst, 1 9 4 3 , 68, 192 ). 
E x p e r im e n ta l ev id e n ce  in d ica te s  t h a t  th is  e f fe c t  is  
d u e to  p re fe re n tia l a d so rp tio n  o f  f a t t y  a c id  b y  th e



BIOCHEMICAL 379
-p resu m ed  lin e a r-c h a in  co m p o n e n t, w h ich  is  se le c ­
t iv e ly  p re c ip ita te d  b y  b u ta n o l (cf. S c h o ch , J. Amer. 
Chem. Soc., 1942, 64, 2957; Analyst, 1943, 68, 
119) a n d  is  re sp o n sib le  fo r  th e  b lu e  io d in e  a d so rp tio n  
co m p le x . T h e  h ig h e r  f a t t y  a c id s  (e.g., o le ic  acid ) 
a lso  a c t  a s  s e le c t iv e  p r é c ip ita n ts  fo r  th e  lin e a r  
c h a in  co m p o n e n t. H en ce , b e fo re  p o tc n tio m e tr ic  
d e te rm in a tio n  o f  io d in e  ad so rp tio n , c e re a l s ta rc h e s  
m u st b e  co m p le te ly  d e fa tte d . T h e  p ro p o rtio n  o f 
l in e a r  c h a in  c o m p o n e n t c a n  b e  c a lcu la te d  a p p ro x i­
m a te ly  a s  th e  ra tio  o f  io d in e  a d so rp tio n  o f d e fa tte d  
m aize  s ta r c h  (5-3%) to  t h a t  o f th e  re p e a te d ly  
re cry s ta llise d  b u ta n o l-p re c ip ita te d  f r a c t io n '(19-0%), 
i.e., 28%. W h ile  th e  r e s u lt  is  h ig h e r  th a n  t h a t  
o b ta in e d  p re v io u sly  fro m  p p tn . w ith  b u ta n o l, i t  
a g rees  w ith  v a lu es  g iv en  b y  im p ro v e d  m eth o d s  o f  
p p tn . w ith  c e r ta in  a m y l a lco h o ls . T h e s e  re su lts  
in d ic a te  t h a t  th e  so -ca lle d  a -a m y lo se  o f  th is  s ta r c h  
is  p a r t  o f th e  l in e a r  c h a in  c o m p o n e n t, m a d e  p o la r  
th ro u g h  a d so rp tio n  o f m aize  s ta rc h  f a t t y  a c id .

E .  B .  D .

B i o c h e m i c a l
M i c r o - d e t e r m in a t i o n  o f  V o l a t i l e  F a t t y  A c id s  

in  B lo o d .  J .  F .  M c C le n d o n  ( / .  Biol. Chem., 
1944, 154, 3 5 7 -3 6 0 )— A d d  th e  b lo o d  to  5 t im e s  its  
vo l. o f  2% Z n S 0 ., .7 H 20  so ln ., m ix  an d  ad d  12 m l 
o f th e  m ix tu r e  to  2  m l o f 0 -5  N  sod iu m  h y d ro x id e . 
C e n trifu g e  o r  f i lte r  a n d  p u t  7 m l o f  th e  f i l t r a te  
(e q u iv . to  1 m l o f blood) in to  th e  s t i l l  o f th e  a p ­
p a ra tu s  (F ig . 1) b y  m ea n s o f a  p ip e t te  in tro d u ced

A

J ■
a t  A . A d d 0-5  m l o f  s y ru p y  p h o sp h o ric  a c id  
(th ro u g h  w h ich  s te a m  h a s  b e e n  b lo w n  w h ile  i t  is  
h o t) a t  A , c irc u la te  co o lin g  w a te r  th ro u g h  th e  
co n d en ser, a n d  p la c e  a  5 0 -m l co n ica l flask , g ra d u a ted  
a t  30  m l, u n d e r C. Im m e rse  th e  s t il l  in  a  g ly ce r in  
b a th  an d  h e a t  th is , to g e th e r  w ith  th e  s te a m  
g e n e ra to r , b y  m ea n s o f  m icro -b u rn e rs . W h e n  th e  
b a th  te m p , re a ch e s  120° C ., in s e r t  th e  s to p p e r a t  A , 
so  t h a t  s te a m  e n te rs  fro m  B  a n d  b u b b le s  th ro u g h  
th e  f i l tr a te  in  th e  s t il l .  R e g u la te  th e  b u rn e rs  so 
t h a t  th e  te m p , o f th e  b a th  is  k e p t a t  1 2 0 °  C. an d  
th e  w a te r-se a l a t  D  is  m a in ta in e d . C o lle c t 3 0  fill

o f  d is t illa te , ad d  3  d rop s o f 0 -0 4 %  b ro m o th y m o l 
b lu e  so ln . an d  b u b b le  a ir , p u rified  b y  p assag e  
th ro u g h  sod iu m  h y d ro x id e  so ln . an d  w e t P e rm u tit ,  
th ro u g h  th e  d is t i lla te  in  a  fin e s t re a m  fo r  10 m in . 
a n d  d u rin g  th e  t i t r a t io n .  T i t r a t e  w ith  0-01 N  
sod iu m  h y d ro x id e  (C O .-free ) u n til  th e  c o lo u r is  
id e n tic a l w ith  t h a t  o f  a  m ix tu r e  o f  3 0  m l o f C O .-frc e  
w a te r , 3 d ro p s o f  in d ic a to r  an d  3 m g  o f sod iu m  
a c e ta te .  O b serv e  th e  e n d -p o in t w ith  th e  a id  o f  a  
“ d a y lig h t "  flu o re sce n t la m p  an d  a n  o p a l g lass  
d iffu ser. M a k e  a  b la n k  e x p t .,  u sin g  R in g e r 's  so ln . in  
p la c e  o f b lood , a n d  s u b tr a c t  th e  t i t r e  fro m  th e  v a lu e  
fou nd  in  th e  d e te rm in a tio n . U n d e r th e  c o n d itio n s  
sp ecified  a b o v e , a ll  th e  c a p ro ic  a c id , b u ty r ic  a c id  
a n d  a c e t ic  a c id  a re  re co v ere d  in  th e  d is t i lla te , b u t  
p ro b a b ly  n o t  a ll  th e  fo rm ic  a c id . N eg lig ib le  
a m o u n ts  o f  p y ru v ic  a c id , jS -h y d ro x y b u ty ric  a c id  o r  
la c t ic  a c id  c o lle c t  in  th e  d is t illa te . F .  A . R .

D e t e r m i n a t io n  o f  O x a l i c  A c id  in  U r in e .
H . H . P o w e r s  a n d  P .  L e v a t in  ( / .  Biol. Chem., 
1944 , 1 5 4 , 2 0 7 -2 1 4 )— T h e  m e th o d  d ep en d s on  th e  
e x tr a c t io n  o f  th e  o x a lic  a c id  fro m  th e  u rin e  w ith  
e th e r , p re c ip ita tio n  a s  c a lc iu m  s a l t  from  a n  acid ified  
6 0 %  a lco h o lic  so ln ., an d  t i t r a t io n  o f  th e  o x a la te  
w ith  p e rm a n g a n a te  b y  th e  io d im e tr ic  te ch n iq u e . 
T h e  e x t r a c t io n  a p p a r a tu s  c o n sis ts  o f  a  2 5 -m l 
te s t- tu b e , a b o u t  15  cm  long , in to  w h ich  d ip s a  
fu n n el-sh a p e d  tu b e , 20 c m  long , m a d e  fro m  h a lf 
o f  a  2 5 -m l p ip e tte . T h e  s te m  en d  o f th is  tu b e  is  
sea led  an d  fo u r sm a ll h o les a r c  m ad e n e a r  th e  
sea led  en d . A  3 -m m  h o le  is  d rilled  n e a r  th e  to p  
o f  th e  te s t- tu b e , an d  th e  te s t- tu b e  a n d  fu n n el a re  
su sp en d ed  in  a  la rg e r  te s t- tu b e , 3 0  x  2 -5  cm , b y  
m ea n s o f  a  n ic h ro m e  w ire  h oo k ed  th ro u g h  th is  h o le  
a n d  p a ssin g  o v e r  th e  ed ge o f  th e  o u te r  tu b e . A  
sm a ll “ co ld -fin g e r”  co n d en ser is  in serted  in  th e  
o u te r  tu b e , so  t h a t  th e  co n d e n sa te  w ill c o lle c t  in  th e  
fu n n e l an d  so  flow  th ro u g h  th e  h o le s  a t  th e  b o tto m  
in to  th e  sm a ll te s t- tu b e . T h e  e x t r a c t io n  is  ca rrie d  
o u t  o n  a n  e le c tr ic  h o t-p la te  co v e re d  w ith  a n  a sb e s to s  
s h e e t , in  w h ich  a  sm a ll h o le  is  c u t  to  ta k e  th e  b o tto m  
o f th e  tu b e . Method— T h e  u rin e  m a y  b e  c o lle cted  
w ith  a  few  m l o f  fo rm a ld e h y d e  a s  p re se rv a tiv e . 
F i l l  a  2 5 -m l g ra d u a te d  fla sk  t o . t h e  m a rk  w ith  th e  
u rin e , ad d  1 m l o f  co n c . h y d ro ch lo r ic  a c id , m ix  an d  
im m e rse  in  a  b o ilin g  w a te r -b a th  fo r  3 0  m in . t o  
h y d ro ly se  th e  o x a lu r ic  a c id . C ool, f i l te r  an d  
tr a n s fe r  10 m l to  th e  in n e r  tu b e  o f  th e  e x tr a c t io n  
a p p a ra tu s . P u t  3 o r 4  g lass  b e a d s , 2 m l o f  w a te r  
a n d  a b o u t  2 5  m l o f  e th e r  in to  th e  o u te r  tu b e , an d  
a d ju s t  th e  h o t-p la te  so  t h a t  e th e r  d r ip s  fro m  th e  
co n d en ser tu b e  a t  a b o u t 1 00  d rop s p e r  m in . A fte r  
6 h r . e x t r a c t io n  re m o v e  th e  in n e r  tu b e  a n d  rin se  
i t  d ow n w ith  2 m l o f  9 5 %  a lco h o l. A d d  1 m l o f  
2%  a c e t ic  a c id  to  th e  c o n te n ts  o f  th e  o u te r  tu b e  
w ith  g e n tle  a g ita tio n , d r iv e  o ff th e  e th e r  b y  w arm in g  
t o  a b o u t  7 0 °  C ., a n d  tr a n s fe r  th e  aq u eo u s so ln . to  
a  15 -m l co n ic a l c e n tr ifu g e  tu b e , th e  tip  o f  w h ich  is  
d raw n  to  a n  in s id e  d iam . o f  1 m m . T h e  t r a n s fe r  is  
b e s t  e ffe c te d  b y  s ip h o n in g  w ith  th e  a id  o f  g e n tle  
su c tio n . R in s e  th e  sid es o f th e  e x t r a c t io n  tu b e  
w ith  2 m l o f  9 5 %  a lco h o l a n d  tr a n s fe r  th e  w ash in g s 
to  th e  c e n tr ifu g e  tu b e . R e p e a t  th e  w ash in g . A d d 
0 -5  m l o f 1 0 %  c a lc iu m  ch lo rid e  so ln . to  th e  c e n tr i­
fu g e  tu b e  a n d  s t ir  w ith  a ir  b lo w n  th ro u g h  a  fin e 
c a p illa ry . A d d 2  m l o f  a  m ix tu r e  o f  6 0  m l o f  9 5 %  
a lco h o l, 10 m l o f  2%  a c e tic  a c id  an d  20 m l o f  w a te r  
so, t h a t  i t  fo rm s a  la y e r  o n  th e  su rfa c e  o f  th e  liqu id  
in  th e  tu b e . L e a v e  o v e rn ig h t, ce n tr ifu g e  fo r  
3 0  m in ., d e c a n t an d  in v e r t  to  d ra in  fo r  a  few  m in . 
R in s e  th e  sid es o f  th e  tu b e  w ith  2 m l o f  th e  a c id - 
a lc o h o l so ln . an d  b re a k  u p  th e  p p t. w ith  a  fin e g lass  
s t irr in g -ro d . R e m o v e  t h e  rod , w ash  w ith  3 m l o f
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th e  a c id -a lco h o l so ln ., a g a in  c e n tr ifu g e  fo r 3 0  m in ., 
d e c a n t, d ra in  a n d  h e a t  on  th e  w a te r -b a th  to  re m o v e 
a lc o h o l. T o  th e  p p t . a d d  1 m l o f  .2 0 %  su lp h u ric  
a c id  an d  0-5  m l o f  4 %  m a n g a n e se  su lp h a te  so ln ., 
m ix  w ith  a  fin e g lass  rod  an d  ad d  e x a c t ly  3 m l o f 
0 - 0 1 N  p o ta ss iu m  p e rm a n g a n a te . S t ir  w ith  a  
c u r r e n t  o f  a ir , le a v e  fo r  8-10 m ins. an d  th e n  ad d  
0 -5  m l o f  1 0 %  p o ta ss iu m  iod id e so ln . a n d  m ix . 
A d d 4  d ro p s o f 1 %  s ta rc h  so ln . a n d  2  d ro p s o f 
sa tu ra te d  b a riu m  h y d ro x id e  so ln . (th e  w h ite  p re ­
c ip ita te  o f  b a riu m  su lp h a te  re n d ers th e  en d -p o in t 
e a s ie r  t o  see ). T it r a t e  th e  e x ce ss  p e rm a n g a n a te  
w ith  0-01 iV sod iu m  th io su lp h a te  fro m  a  m icro ­
b u r e tte . S u b tr a c t  fro m  th e  t i t r e  th e  re a g e n t b la n k  
a n d  m u ltip ly  th e  re su lt b y  0 -45  to  c o n v e r t  to  m g  o f 
o x a lic  a c id . A p p ly  a  v o lu m e c o rre c t io n  o f  1-04  fo r 
th e  h y d ro ch lo ric  a c id  ad d ed . R e c o v e r ie s  o f  o x a lic  
a c id  a v e ra g in g  9 0 %  w ere  o b ta in e d , ev en  w ith  
c o n c e n tr a tio n s  a s  low  a s  0 -7 5  m g  p e r  100  m l.

F .  A . R .

D i r e c t  D e t e r m i n a t io n  o f  5 - K e t o - d - G lu c o n i c  
A c id .  W . E .  M i l i t z e r  ( / .  Biol. Chem., 1944 , 1 5 4 , 
5 2 5 - 3 3 0 ) — 5 -K e to -rf-g lu co n a te  c a n  b e  e s t im a te d  b y  
m ea su rin g  th e  t im e  n e ce ssa ry  to  re d u ce  co ld  
B e n e d ic t 's  re a g e n t. S u g a rs  su ch  a s  g lu cose, 
g a la c to se , m a n n o se  a n d  fru c to se , an d  2-k e to -d - 
g lu co n a te  o n ly  in te r fe re  w h en  p re se n t in  h ig h  
c o n c n s ., b u t  i-a sc o rb ic  a c id  a n d  its  o x id a tio n  
p ro d u c ts , d e h y d ro a sco rb ic  a c id  a n d  2 ,3 -d ik e to -i-  
g u lon ic  a c id , an d  re la te d  co m p o u n d s in te r fe re  an d  
m u st b e  rem o v ed . P u t  5  m l o f  B e n e d ic t ’s  re a g e n t 
(d isso lv e C u S 0 4.5 H „ 0 , l S g ;  sod iu m  c a rb o n a te , 
15 0  g ;  p o ta ss iu m  c it r a te ,  2 0 0  g ;  p o ta ss iu m  th io - 

c y a n a te ,  125  g  in  w a te r , ad d  5 m i o f  5 %  p o ta ssiu m  
fe rr ic y a n id e  so ln . a n d  d ilu te  to  1 l itre )  in to  te s t  
tu b e s , 5 in . x  1 in ., c o a te d  o n  th e  o u tsid e  w ith  
w h ite  e n a m e l to  a  h e ig h t o f  2 in . fro m  th e  b o tto m . 
Im m e rse  th e  tu b e s  in  a  c o n s ta n t  te m p e ra tu re  b a th  
a t  2 5 °  C. a n d  ad d  fro m  a  p ip e t te  5  m l o f  th e  so ln . 
t o  b e  te s te d  o r  o f  s u b s ta n d a rd s  m a d e  fro m  a  
s ta n d a rd  so ln . p re p are d  b y  d isso lv in g  e x a c t ly  
2 -5  g  o f  ca lc iu m  5 -k e to -rf-g lu co n a te  an d  0 -75  g 
o f  o x a lic  a c id  d ih y d ra te  in  2 0  to  3 0  m l o f  w arm  
w a te r , filte r in g  off th e  c a lc iu m  o x a la te  an d  d ilu tin g  
t h e  f i l t r a te  to  5 0  m l. S h a k e  d u rin g  th e  a d d itio n  
o f  th e  g lu co n a te  so ln . an d  n o te  w ith  a  s to p -w a tch  
t h e  t im e  ta k e n  fo r  th e  co m p le te  d isa p p e a ra n ce  
o f  th e  b lu e  co lo u r, c o u n tin g  fro m  th e  f irs t m o m e n t 
o f  a d d in g  th e  g lu co n a te  so ln . F o r  m a x im u m  
a c c u ra c y , th e  t im e  ta k e n  to  ad d  th e  so ln . to  th e  
re a g e n t sh ould  b e  15  t o  2 0  se c . P lo t  th e  co n cn s. 
o f  5 -k e to -g lu c o n a te  in  th e  s ta n d a rd  so ln s. a g a in s t 
th e  tim e s  re q u ired  fo r  co m p le te  re d u c tio n  an d  
fro m  th e s e  c u rv e s  c a lc u la te  th e  co n cn . o f  5 -k e to - 
g lu co n a te  in  th e  u n k n o w n  so ln . G e n e ra lly , th e  
re d u c tio n  t im e s  c a n  b e  “d u p lica te d  w ith in  5  sec.

F .  A . R .

M i c r o  M e t h o d  f o r  t h e  D e t e r m i n a t io n  o f  
A c e t o n e  a n d  K e t o n e  B o d i e s .  L .  A . G r e e n b e r g  
a n d  D . L e s t e r  (J. Biol. Chem., 1 9 4 4 , 1 5 4 ,  1 7 7 -1 9 0 )  
— T h e  m eth o d  w as d ev elo p ed  p r im a rily  to  m easu re  
th e  c o n c e n tr a tio n  o f  a c e to n e  v a p o u r in  a ir , b u t  i t  
c a n  a lso  b e  u sed  to  m easu re  th e  a m o u n t o f k e to n e  
b o d ies  in  b lo o d  an d  u rin e . I t  is  te n  t im e s  m o re  
se n s itiv e  th a n  p re v io u s m eth o d s , an d  w ith  0-2 m l 
o f  b lo o d , co n cn s. a s  low  a s  0-1 m g  o f a c e to n e  or 
0 -2 -0 -3  m g  o f to t a l  k e to n e s  p er 100  m l o f  b lo o d  ca n  
b e  e s t im a te d  w ith  e rro rs  o f  ± 0 - 0 5  a n d  ± 0 - 1 2  m g  %  re ­
s p e c t iv e ly . I n  d e te rm in in g  a c e to n e  in  a ir  th e a b s o lu te  
s e n s it iv ity  is  O T-O -2/rg w ith  a n  erro r  o f  ± 0 0 6 / r g .  
T h e  a c e to n e  is  co n v e rte d  to  i t s  2 : 4 -d in itro p h e n y l- 
h y d ra z o n e , w h ich  is  e x tr a c te d  w ith  ca rb o n

te tra c h lo r id e  an d  th e n  d e te rm in e d  c o lo r im e tr ic a lly . 
In te r fe re n c e  fro m  k e to -a c id s  c a n  b e  p re v e n te d  b y  
e x t r a c t in g  th e  c a rb o n  te tra c h lo r id e  so ln . o f  th e  
m ix ed  h y d ra z o n e s \with a lk a li. T h is  a lso  re m o v es 
th e  d in itro p h e n y lh y d ra z o n e s  o f  fo rm a ld e h y d e  an d  
(u n less la rg e  q u a n tit ie s  a re  p re sen t) o f a cc ta ld e h y d e .
Measurement of colour intensity— P u t  2 m l o f .  a  

0 T %  so ln . o f 2  : 4 -d in itro p h e n y lh y d ra z in c  in  2  N  
h y d ro ch lo ric  a c id  in to  a  10-m l g lass-sto p p e red  
g ra d u a te d  cy lin d e r, a d d  th e  a c e to n e  so ln . to  b e  
a n a ly se d  an d  d ilu te  to  5  m l. A d d  e x a c t ly  2  m l o f 
c a rb o n  te tra c h lo r id e , s to p p e r th e  cy lin d e r an d  
s h a k e  fo r  10  m in . R u n  off th e  s u p e rn a ta n t so ln ., 
w ash  th e  c a rb o n  te tra c h lo r id e  la y e r  tw ice  w ith  
w a te r  a n d  th e n  s h a k e  fo r  3 m in . w ith  3 m l o f 
0-5 N  sod iu m  h y d ro x id e  so ln . M easu re  th e  co lo u r 
in te n s ity  o f  th e  c a rb o n  te tra c h lo r id e  so ln . in  a  K le t t  
m icro -c o lo r im e te r  tu b e  a g a in s t  a  s im ila r  tu b e  
co n ta in in g  c a rb o n  te tra c h lo r id e , u sin g  a  f ilte r  t r a n s ­
m itt in g  a t  420)»/i. F r o m  th e  re ad in g , s u b tr a c t  
th e  b la n k  o b ta in e d  b y  u sin g  d istille d  w a te r  in  p la ce  
o f  th e  so ln . to  b e  an a ly sed . S m a ll losses o ccu r 
d u rin g  th e  e x t r a c t io n  p ro ced u re , b u t  th e se  a re  
a p p r o x im a te ly  co m p en sa ted  fo r  b y  th e  en h a n ced  
co lo u r d u e to  th e  p re sen ce  o f  a  l i t t le ,  d in itro p lie n y l- 
h y d ra z in e  a n d  o f a lk a li , so  t h a t  re p ro d u cib le  an d  
c o n s ta n t  re su lts  a re  o b ta in e d , p ro v id ed  th e  v o lu m e s 
sp ecified  a b o v e  a re  s t r ic t ly  ad h ered  to . Determina­
tion of acetone in air— P u t  3 m l o f  th e  2 : 4 -d in itro - 
p h c n y lh y d ra z in e  so ln . in to  th e  tu b e  o r fla sk  in  
w h ich  th e  a ir  sa m p le  is  t o  b e  c o lle c te d , e v a c u a te  
w ith  a  w a ter-p u m p  a n d  m easu re  th e  n e g a tiv e , 
p re ssu re . T h e  v o l. (V) o f th e  sa m p le

' ( F t -  S)(P1 -  P a)2 7 3  
7 6 0 ( 2 7 3 .+  t)

w h ere  F j  is  th e  to t a l  v o l. o f  th e  v esse l, S  th e  v o l. 
o f  th e  h y d ra z in e  so ln ., Py th e  b a ro m e tr ic  p ressu re , 
P ,  th e  p ressu re  in s id e  t h e  tu b e  an d  t th e  te m p e ra tu re . 
O pen th e  tu b e  in  th e  a tm o sp h e re  t o  b e  e x a m in e d  
a n d , a f te r  c los in g , s h a k e  fo r  1 - 2  m in . T ra n s fe r
2  m l o f  th e  h y d ra z in e  so ln . to  a  4 0 -m l g ra d u a te d  
cy lin d e r And d ilu te  to  5  m l w ith  w a te r . D e te rm in e  
th e  a m o u n t o f  a c e to n e  b y  th e  p ro ced u re  d escrib ed  
a b o v e . S ta n d a rd ise  th e  c o lo r im e te r  b y  tr e a t in g  
in  th e  sa m e w a y  a  m ix tu r e  o f  3 m l o f a  s ta n d a rd  
a c e to n e  so ln . c o n ta in in g  2 - 4  m g / l i t r e  an d  2  m l o f 
th e  a c id  h y d ra z in e  so ln . Determination of acetone 
in blood and urine— A dd 0-2 m l o f  b lo o d  o r u rin e  
to  1 m l. o f  w a te r  in  a  10-m l te s t- tu b e  an d  th e n
3 m l o f  5 %  tr ic h lo ro a c e tic  a c id ; f ilte r  o r c e n tr ifu g e  
an d  p u t 3 m l o f  th e  c le a r  so ln . in to  a  10 -m l g ra d u a ted  
cy lin d e r. A d d 2  m l o f  th e  h y d ra z in e  so ln . an d  
p ro cee d  as d e scrib ed  a b o v e . Determination of total 
hetone bodies in blood and urine— T h e  u su a l m eth o d  
fo r  d e te rm in in g  k e to n e  b o d ies  is  to  c o n v e r t  a c e to - 
a c e t ic  a c id  in to  a c e to n e  b y  a c id  h y d ro ly s is  an d  
/3 -h y d ro x y b u ty ric  a c id  in to  a c e to n e  b y  o x id a tio n  
w ith  a c id  d ic h ro m a te . .  T h e  a c e to n e  is  th e n  sep ­
a ra te d  b y  d is t i lla t io n  o r  b y  p p tn . a s  a  c o m p le x  
m e rc u ry  s a lt . I n  th e  p re se n t m e th o d , d is t illa t io n  
is  a v o id ed , an d  th e  h y d ro ly s is  a n d  o x id a tio n  a re  
ca rr ie d  o u t  s im u lta n e o u sly  in  a  P y r e x  g la ss  te s t -  
tu b e  w h ich  is  su rrou nd ed  b y  a  w a te r - ja c k e t  an d  
in to  w 'hich is  in s e rte d  a  "c o ld -fm g e r” co n d en ser to  
w ith in  3  cm  o f th e  b o tto m . F i r s t  d e p ro te in ise  th e  
b lo o d  o r  u rin e  b y  a d d in g  a  0 -2 -m l sa m p le  to  2 -3  m l 
o f  w a te r , a llo w in g  th e  b lo o d  to  la k e  a n d  th e n  a d d in g  
1 m l o f 0 -1 5  N  b a riu m  h y d ro x id e  fo llow ed  b y  1 m i 
o f  2 -5 %  Z n S O .,.7H „0  so ln . T h e  b a r y ta  so ln . 
sh o u ld  b e  so  a d ju s te d  t h a t  5  m l w ill p ro d u ce  a  
p e rm a n e n t p in k  co lo u r w h en  5  m l o f  th e  z in c  so ln . 
a re  t i t r a te d , w ith  p h e n o p h th a le in  a s  in d ica to r . 
M ix , ce n tr ifu g e  iof 2 o r  3 m in ., a n d  tra n s fe r1 3 m l o f
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t h e  s u p e rn a ta n t liqu id  to  th e  re flu x in g  tu b e  co n ­
ta in in g  se v e ra l g lass  b ea d s. A d d  0 -6  m l o f a  
0 -4 6 %  so ln . o f  p o ta ss iu m  d ic h ro m a te  in  15-6  N  
su lp h u ric  a c id  an d  in s e r t  th e  "c o ld -f in g e r .” H e a t  
u n d e r re flu x  b y  m ea n s o f  a  m icro -b u rn e r  fo r  10 m in ., 
a llo w  to  co o l so m e w h a t an d  th e n  ad d  0 -5  m l o f 1 0 %  
p o ta ss iu m  d ic h ro m a te  so ln . C lose th e  tu b e  an d  
c o n tin u e  h e a tin g  fo r  a  fu r th e r  10 m in . C ool th e  
a p p a r a tu s  an d  tr a n s fe r  3 m l o f  th e  so ln . to  a  10-m l 
g ra d u a te d  cy lin d er. A d d  0 -4  m l o f  1 5 %  sod iu m  
s q lp h ite  so ln . to  d e s tro y  th e  d ich ro m a te , an d  p roceed  
a s  d e scrib ed  a b o v e . F r o m  th e  re a d in g  s u b t r a c t  a  
b la n k  o b ta in e d  b y  a d d in g  0-6 m l o f  a c id  d ich ro rtia te  
so ln . a n d  0-5  m l o f  1 0 %  d ic h ro m a te  so ln . to  3 m l 
o f  w a te r  a n d  c a rry in g  th ro u g h  th e  p ro ced u re  s u b ­
s e q u e n t t o  th e  re flu x in g . S ta n d a rd  so ln s. a re  
s im ila r ly  p re p are d , u sin g  3 m l o f s ta n d a rd  a c e to n e  
so ln . in s te a d  o f w a ter. F .  A . R .

Agricultural
O r a n g e - c o l o u r e d  P i g m e n t  o f  C o t to n s e e d .

C .  H . B o a t n e r ,  M . C a r a v e l l a  a n d  C . S .  S a m u e ls
( / .  Amer. Chem. Soc., 1 9 4 4 , 66, 8 3 8 -8 3 9 )— A n 
o ra n g e -co lo u red  p ig m e n t is  iso la te d  fro m  co tto n se e d  
a s  fo llow s. R e - e x t r a c t  th e  e th e re a l e x t r a c t  o f th e  
sa m p le  w ith  dil. sod iu m  h y d ro x id e  so ln . co n ta in in g  
so d iu m  d ith io n ite  (N a2S 20 , , ) ;  n e u tra lise  w ith  co n c . 
h y d ro ch lo r ic  a c id  a n d  w ith d ra w  th e  y e llo w  e th e re a l 
la y e r  w h ich  se p a ra te s . A fte r  se p a ra tio n  o f  g ossy p ol 
" a c e t a t e ” fro m  th is  la y e r  b y  a d d itio n  o f g la c ia l 
a c e t ic  a c id , a n  o ra n g e -co lo u red  so lid  is  s lo w ly  
p p td . fro m  th e  f i l tr a te  on s ta n d in g . E x t r a c t  th is  
p ro d u c t w ith  a c e to n e , an d  th e n  c ry s ta ll is e  i t  fro m  
h o t  a c e to n e  an d  fin a lly  fro m  h o t  c h lo ro fo rm -e th e r  
m ix tu r e . T h e  p ig m e n t is  less  sol. th a n  go ssy p o l 
in  m o s t o rg a n ic  so lv e n ts , in so l. in  a lk a li, a n d  m e lts  
a t  2 1 2 °  C. (co rr.) t o  fo rm  a  so lid  o f  d e ep er co lo u r, 
m .p . 2 3 8 -2 3 9 °  C. (d eco m p .), i t  d oes n o t  g iv e  a  
p p t . w ith  a n ilin e , re d u ce  F e lil in g  so ln . o r  r e a c t  in  
th e  fu ch sin -a ld e h y d e  te s t .  T h e  p ro d u c ts  o b ta in e d  
w ith  h y d ro x y la m in e  an d  w ith  d in itro p lie n y l- 
h y d ra z in e  d iffer in  m .p . fro m  th e  co rre sp o n d in g  
g o ssy p o l d e r iv a t iv e s . In  co n c . su lp h u ric  a c id  th e  
p ig m e n t fo rm s a  b r i l l ia n t  y e llo w  so lu tio n  w h ich  
s lo w ly  ch a n g e s  co lo u r to  th e  s c a r le t  c h a r a c te r is t ic  
o f  g o ssy p o l in  su lp h u ric  a c id . C on c. h y d ro ch lo ric  
a c id  a lso  c o n v e rts  th e  p ig m e n t in to  gossy p ol. 
P r io r  t r e a tm e n t  w ith  co n c . h y d ro ch lo ric  a c id  th e r e ­
fo re  a lte rs  th e  s p e c tra l a b so rp tio n  o f th e  co lo u r 
p ro d u ced  b y  th e  a n tim o n y  c h lo r id e  te s t .  O c­
cu rre n ce  o f  h ig h  co n cn s. o f th is  p ig m e n t— w h ich  
is  a lso  d istin g u ish ed  s p e c tro sc o p ica lly  fro m  g o ssy p o l 
— in  so m e c o tto n se e d  m eals is  re g ard ed  a s  b e in g  
p a r t ly  th e  re a so n  fo r  th e  la c k  o f  c o rre la t io n  b etw een  
th e  g o ssy p o l c o n te n t  an d  to x ic i ty  o f th e se  m ea ls  
w h en  go ssy p o l is  d e te rm in e d  a s  th e  d ia n ilin e  co m ­
p o u n d . E .  B .  D .

O r g a n i c
I d e n t i f i c a t io n  o f  M o n o c h l o r o a c e t i c  A c id  a s  

B a r i u m  M o n o c h l o r o a c e t a t e .  J .  B .  W i l s o n  a n d
G . L .  K e e n a n  ( / .  Assoc. Off. Agr. Chem., 19 4 4 , 2 7 ,  
4 4 6 - 4 4 8 ) —-W h en  c o n sid e ra b le  p ro p o rtio n s  o f  m o n o ­
c h lo r o a c e t ic  a c id  a re  p re s e n t an d  w h en  o th e r  ac id s  
so lu b le  in  e th e r  a re  n o t  p re s e n t in  e x c e ss iv e  a m o u n ts , 
i t  is  p o ssib le  t o  id e n t ify  th is  a c id  a s  i t s  b a riu m  s a lt. 
T o  1 0 0  m l o f  th e  sa m p le , c o n ta in in g  5 0  m g  o r m o re  
o f  m o n o c h lo ro a c e tic  a c id , ad d  3 m l o f su lp h u ric  
a c id  an d  e x t r a c t  th e  m ix tu r e  w ith  a n  eq u a l v o l. o f 
e th e r , or, i f  em u lsio n s fo rm , in  a  co n tin u o u s  e x ­
t r a c t o r  fo r  1 - 2  h r. T o  th e  e th e re a l e x t r a c t  in  a  
se p a ra tin g  fu n n e l ad d  p h e n o lp h th a le in  in d ic a to r

a n d  5  m l o f 0-1 N  b a riu m  h y d ro x id e  an d  s h a k e  fo r 
3 0  sec . I f  th e  a q . la y e r  is  p in k , f i l te r  i t  in to  a  sm a ll 
b e a k e r , ad d  0 -0 5  N  a c e t ic  a c id  u n til  th e  c o lo u r is  
d isch arg e d , e v a p o ra te  to  1 o r  2 m l o n  th e  s te a m - 
b a th  a n d  a llo w  th e  re sid u a l liq u id  to  e v a p o ra te  
sp o n ta n e o u sly  in  th e  a ir  an d  fin a lly  in  a  d e s icca to r . 
I f  5 m l o f 0-1 N  b a riu m  h y d ro x id e  d oes n o t  g iv e  a  
p in k  a q . la y e r , a d d  5 m l m o re  a n d  s h a k e  b e fo re  
se p a ra tin g . R e p e a t  th e  e x tr a c t io n  w ith  b ariu m  
h y d ro x id e  so ln . se v e ra l t im e s  o r  u n til a  p in k  so ln . 
is  o b ta in e d , e v a p o ra t in g  e a c h  e x t r a c t  in  a  s e p a ra te  
b e a k e r . E x a m in e  th e  c r y s ta ls  u n d er a  p o la ris in g  
m icro sco p e . B a r iu m  m o n o c h lo ro a c e ta te  c r y s ta l ­
lises fro m  w a te r  in  h e x a g o n a l p la te s  w ith  sh a rp ly  
p o in te d  en d s an d  w ith  tw o  o p p o site  s id es o n ly  
ca. l / 3 r d  th e  le n g th  o f  th e  re m a in in g  e q u a l sides. 
I n  th e  o v e rla p p in g  la y e rs  u su a lly  fo rm ed , th e  
sh a rp ly  p o in te d  en d s a re  v is ib le  ev en  in  fin e ly  
p ow d ered  m a te r ia l. In  p a ra lle l p o larised  lig h t 
(crossed  n ico ls) th e  e x t in c t io n  is  p a ra lle l an d  th e  
e lo n g a tio n  n e g a tiv e  in  t l ie  m o re  e lo n g a te d  p la te s . 
T h e  p la te s  in v a r ia b ly  e x t in g u ish  sh a rp ly  w ith  
cro ssed  n ico ls  an d , th e re fo re , in te r fe re n c e  figu res 
a re  n o t  o b serv ed  in  c o n v e rg e n t p o larised  lig h t. 
S in ce  th e  p la te s  p e r s is te n t ly  lie  in  o n e  o r ie n ta t io n , 
th e  s ig n ific a n t re fra c tiv e  in d ice s  w e re  d eterm in ed  
b y  th e  s t a t is t ic a l  m e th o d , an d  th e  lo w est an d  
h ig h e st, a r b it r a r i ly  d e sig n a ted  ha. (1 -5 8 2  ±  0 -0 0 2 ) 
a n d  ny (1 -611  ±  0-002), w ere  m easu red , o n  p la te s  
sh ow in g  th e  m a x im u m  a m o u n t o f d ou b le re fra c tio n . 
T h e  p ro ced u re  w as su c ce ssfu lly  a p p lied  to  id e n tify  
10 m g  o f m o n o c h lo ro a c e tic  in  100 m l o f w a te r  an d  
3 0  m g  p e r  10 0  m l in  cre m e  so d a  a n d  o ra n g e  sod a 
b ev era g es. F r o m  o th e r  sa m p les  c o n ta in in g  su b ­
s ta n c e s  t h a t  in te r fe re d  w ith  c ry s ta ll is a t io n  n o  
id e n tif ia b le  c ry s ta ls  w ere  o b ta in e d . S o ln s . c o n ­
ta in in g  d ic h lo r o a ce tic  a c id  y ie ld  a  v itre o u s  h y g ro ­
sco p ic  b a riu m  s a lt . C ry s ta llin e  b a riu m  tr ic h lo ro - 
a c e ta t e  is  fo rm ed  u n d e r th e  co n d itio n s  o f  th e  m e th o d , 
b u t  i t  h a s  n o t y e t  b e e n  fou nd  su ita b le  fo r  m icro ­
s c o p ic a l s tu d y , a lth o u g h  i t s  c ry s ta ll in e  h a b it  is 
d is t in c t ly  d if fe re n t fro m  t h a t  o f th e  m o n o ch lo ro ­
a c e ta te .  A . O . J :

I s o l a t i o n  a n d  P r o p e r t i e s  o f  s o m e  N a t u r a l l y -  
o c c u r r i n g  O c t a d e c e n o ic  [ O l e ic ]  A c id s .  R .  C . 
M i l l i c a n  a n d  J .  B .  B r o w n  (J. Biol. Chem., 1944 , 
1 5 4 ,  4 3 7 - 4 5 0 ) — T h e o re t ic a lly , 16  iso m e ric  o c ta ­
d e ce n o ic  a c id s  c a n  e x is t ,  e a c h  d ifferin g  in  th e  p o sitio n  
o f  th e  d o u b le  b o n d , b u t  o n ly  tw o  o r  th re e  o f th e se , in 
a d d itio n  to  o le ic  a c id , h a v e  b e e n  fo u n d  in  n a tu re . 
P e tr o s e le n ic  (6: 7 -o c ta d e ce n o ic ) a c id  h as  b e e n  fou nd  
in  p a rs le y  seed a n d  iv y  seed  oil, v a c c e n ic  (11 : 12- 
o c ta d e ce n o ic ) a c id  w as fo u n d  in  w h ale  o il an d  
b e e f fa t ,  an d  h a s  b e e n  re p o rte d  in  b u t te r  fa t ,  
m u tto n  f a t  an d  la rd , a n d  th e  p re se n ce  o f 10 : 11 - 
o c ta d e ce n o ic  a c id  h a s  b e e n  su g g ested  in  p o rk  liv e r  
lip id s. T h e  p re p a ra t io n  o f 'p u re o le ic  a c id  w as 
fo rm e rly  e x tre m e ly  d ifficu lt, b u t  im p ro v ed  m eth o d s , 
in  p a r t ic u la r  lo w -te m p e ra tu re  c r y s ta ll is a t io n , h a v e  
sim p lified  i t .  A  m e th o d , d u e t o  F o re m a n , h a s  now  
b e e n  em p lo y ed  fo r  th e  iso la tio n  o f  th e  o le ic  a c id  
fr a c t io n  fro m  se v e ra l a n im a l a n d  seed  fa ts  an d  oils. 
T h e  m e th o d  co m p rises  ca re fu l fr a c t io n a t io n  o f  th e  
m e th y l e s te rs  o f th e  o il th ro u g h  a n  e le c tr ic a lly -  
h e a te d  a n d  p a ck e d  co lu m n  (w h ich  g iv es  a  p ro d u c t 
c o n ta in in g  o n ly  C 18 e ste rs ) , re m o v a l o f  m e th y l 
s te a r a te  b y  c ry s ta ll is a t io n  fro m  a c e to n e  o r  m e th y l 
a lco h o l a t  — 2 5  to  — 3 0 °  C ., an d  re m o v a l o f  m e th y l 
l in o la te  b y  c ry s ta ll is a t io n  o f th e . f i l tr a te  a t  
— 6 0 °  C. T h e  re su ltin g  m e th y l o le a te  is  sap on ified  
w ith  a lc o h o lic  p o ta ss iu m  h y d ro x id e  so ln ., th e  
a lco h o l is  re m o v ed  u n d er red u ced  p ressu re , an d  
th e  a c id  is  l ib e ra te d  an d  p u rified  b y  d is t illa t io n .
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O le ic  a c id  p rep ared  in  th is  w a y  fro m  o liv e  o il h a d  
a  p u r ity  o f 9 9 -8 % , an d  w as ta k e n  a s  a  s ta n d a rd  in  
th e  p re se n t w ork . T h e  fo llo w in g  a n a ly t ic a l  d a ta  
w ere d e term in ed  fo r  e a c h  o f th e  o le ic  a c id s  o b ta in e d  
b y  th is  p ro ced u re  fro m  o th e r  o ils :  n™, m .p ., 
io d in e  v a lu e  an d  th io cy a n o g e n  v a lu e . T h e se  w ere 
co m p ared  w ith  th e  co rre sp o n d in g  v a lu e s  fo r  p u re 
o le ic  a c id , viz., 1-4G 00, 1 3 -3 -1 3 -5 °  C „ 8 9 -9 8 , 89-90 , 
re sp e c tiv e ly . S e v e r a l o f  th e  fr a c t io n s  w ere a lso  
o x id ised  to  th e  co rre sp o n d in g  d ih y d ro x y  a cid s, an d  
th e se  w ere co m p a red  w ith  d ih y d ro x y s te a r ic  acid , 
m .p . 1 3 1 -1 3 2 °  C ., p re p a re d  fro m  o le ic  a c id . T h e  
seed  fa ts  o f  o liv e , c o tto n se e d , m aize  an d  lin seed  o il 
a p p e a red  to  c o n ta in  o le ic  a c id  a n d  n o  o th e r  iso m er, 
w h ils t th e  o le ic  a c id  fr a c t io n s  o b ta in e d  fro m  so y a  
b e a n  a n d  ra p e -see d  o il, la rd , b e e f  ta llo w ,' ad ren a l 
p h o sp h a tid e s , p o rk  l iv e r  lip id s an d  h u m a n  f a t  
ap p e ared  t o  b e  m ix tu re s  o f o c ta d e ce n o ic  a c id s, o f 
w h ich  o le ic  a c id  w as th e  p rin c ip a l co m p o n en t. 
T h e se  re su lts  su p p o rt B e r t r a m ’s co n c lu s io n  t h a t  
b e e f f a t  a n d  la rd  c o n ta in  v a c c e n ic  a c id  (Biochem. Z., 
1 9 2 8 ,1 9 7 ,4 3 3 ) .  F .  A . R .

A n a l y s i s  o f  C h lo r in a t e d  X y le n o l  M i x t u r e s  
w i t h  S p e c i a l  R e f e r e n c e  t o  t h e  U n c h lo r in a t e d  
P h e n o ls  C o n t e n t .  W . H . R i t c h i e  a n d  W . E .  
H a m e r  ( / .  Soc. Chem. Ind., 1 9 4 4 , 6 3 ,. 2 4 7 -2 4 9 )—  
C o m m ercia l ch lo r in a te d  x y le n o l m ix tu r e s  c o n ta in  
u n ch lo r in a te d  p h en o ls  (x y len o ls , e th y lp h e n o ls  an d  
h ig h er h om ologu es) a s  w ell a s  m o n o - a n d  h ig h e r 
ch lo r in a te d  com p ou n d s. E f f ic ie n t  fr a c t io n a tio n  (a t  
red u ced  p ressu re) re m o v e s  th e  u n c h lo r in a te d  an d  
som e m o n o ch lo rin a te d  m a te r ia l, an d  d e te rm in a tio n  
o f  th e  ch lo r in e  c o n te n t  p ro v id es  d a ta  fo r  c a lcu la t in g  
th e  free  p h en o ls c o n te n t  o f th e  d is t i lla te  an d , h en ce , 
o f  th e  o rig in a l m ix tu re . T h e  a p p a ra tu s  c o n sis ts  o f  a  
1 3 0 -m l fla sk  f it te d  in to  a n  a sb e s to s  b o x  c o n ta in in g  a  
c irc u la r  n ich ro m e  w ire  h e a te r  r a te d  a t  a b o u t 
200 w a tts , th e  so u rce  o f h e a t  b e in g  th e  lo w -v o lta g e  
se c o n d a ry  2 0 - 5 0  v o lts  o f  a  tra n s fo rm e r , co n tro lle d  
b y  a  v a r ia b le  re s is ta n ce . A  re flu x  r a te  m e a su re r  is 
a t ta c h e d  to  th e  fla sk  b y  g ro u n d -g lass jo in ts ,  an d  
a b o v e  th is  is  a  33  th e o r e tic a l  p la te , sp ira l scree n  
co lu m n  o f 50-"m esli g au ze s ta in le ss  s te e l, th e  sp ira l 
b e in g  p itc h e d  6 tu rn s  to  th e  in c h  o n  a  c e n tr a l  h o ld in g  
rod  an d  f i t t in g  o n  to  a  P y r e x  g la ss  t u b e ; th e  p a ck e d  
le n g th  is  2  f t .  a n d  in te r n a l d iam . 0 -6  in . (L e c k y  an d  
E w e ll, Ind. Eng. Cliem., Anal. Ed., 1 9 4 0 , 12 , 5 4 4 ). 
T h e  n u m b e r o f  th e o r e t ic a l  p la te s  w as d e te rm in e d  
w ith  a  t e s t  m ix tu r e  o f  b en z en e  a n d  e th y le n o  
ch lo rid e  (B ra g g , Ind. Eng. Chem., 1 9 4 2 , 3 4 ,  10 8 3 ). 
T h e  co lu m n  is  su rro u n d ed  b y  a  v a cu u m  ja c k e t  w h ich , 
fo r  h ig h -b o ilin g  liq u id s o f  th e  p h e n o l ty p e , is  p re ­
fe ra b ly  h e a te d  b y  f it t in g  a  n ic k e l s h e a th  t o  slid e  
t ig h t ly  o v e r  th e  ja c k e t ,  co v e r in g  th is  w ith  2  o r 3 
la y e rs  o f  a sb e s to s  p ap e r, w in d in g  o v e r  th is  in s u la tio n  
a  n ich ro m e  w ire  t o  d iss ip a te  200 w a t ts  m a x . a t  th e  
v o lta g e  o f th e  tra n s fo rm e r  se co n d a ry , a n d  c o v er in g  
th e  n ich ro m e  -w inding w ith  a sb e s to s  p a p e r  o r 
s t r in g ; th e  h e a t  d ev elop ed  in  th e  w in d in g  is  c o n ­
tro lle d  b y  a  v a r ia b le  re s is ta n ce . T h e  to p  o f th e  
co lu m n  c a rr ie s  a  G-in. w a te r  co n d e n se r  a n d  a  s im p le  
c a p illa r y  ta p  ta k e -o ff , w h ich  en su res a  v e ry  sm all 
re te n tio n . T h e  d is t i lla t io n  is  c a rr ie d  o u t a t  a  
re d u ced  p re ssu re  o f  5 0 - 7 0  m m  o f m e rc u r y ; b elow  
th is  th e  a m o u n t p a ss in g  th ro u g h  th e  co lu m n  is  v e ry  
sm a ll a n d  flood in g  e a s ily  o ccu rs . T h e  d is t i lla te  is  
rem o v ed  in te r m it te n tly , 1 m l e v e ry  12 m in .

C h arg e  th e  fla sk  w ith  8 0 - 1 0 0  g  o f  th e  m ix tu r e  
to  b e  e v a lu a te d  a n d , w h en  th e  c o r r e c t  p re ssu re  is  
re a ch ed  an d  k e p t c o n s ta n t  b y  a  m a n o s ta t ,  ap p ly  
h e a t  t o  th e  co lu m n  ja c k e t  a n d  c o n tro l b y  th e  
v a r ia b le  re s is ta n ce  so  t h a t  th e  w a tta g e  d iss ip a ted  
b y  th e  h e a te r  is  7 0 - 7 5 .  A p p ly  h e a t  to  th e  flask ,

b o ilin g  th e  c o n te n ts  so  t h a t  flo o d in g  o ccu rs , this-- 
" w e tt in g -o u t” o f th e  p a c k in g  b e in g  n e c e ssa ry  to  
g iv e m a x . e f f ic ie n c y ; a llow  th e  flo o d in g  t o  su b sid e  
an d  re p e a t flood in g  u n til  th e  flood  liq u id  is  b o ilin g  
an d  v a p o u rs  rise  to  th e  co n d en ser. A llo w  to- 
su b sid e an d  a d ju s t  th e  h e a tin g  u n til  th e  d is t illa t io n  
r a te  is  ju s t  b elow  th e  flo o d -p o in t. A fte r  e q u ilib riu m  
is  re a ch e d , a s  sh o w n ,b y  th e  te m p e ra tu re  a t  th e  to p  
o f th e  co lu m n  b e c o m in g  s te a d y , c o lle c t  th e  dis-w 
t i l la te  in  a  ro u g h ly  c a lib r a te d  re c e iv e r  m a d e  b y  
sea lin g  a  s id e -a rm  on  to  a  te s t- tu b e , ch a n g in g  th e  
re ce iv e r  a f t e r  e a c h  p o rt io n  o f  5 m l h a s  b e e n  c o l­
le c te d . W e ig h  e a c h  fr a c t io n  a c c u r a te ly  an d  d e te r ­
m in e  th e  sp .g r. T h e  sp .g r. fa lls  fo r  se v e ra l fr a c t io n s  
a n d  th e n  su d d e n ly  r is e s ; s to p  th e  d is t i lla t io n  a t  th is  
s ta g e , w h ich  re p re se n ts  th e  c u tt in g -p o in t  b e tw ee n  
th e  " f r e e ”  x y le n o ls  p lu s  m o n o ch lo ro -co m p o u n d s 
an d  th e  m o n o - p lu s p o ly ch lo ro -co m p o u n d s. F o r  
ro u tin e  te s tin g , c o lle c t  th e  d is t i lla te  in  o n e  f r a c t io n ;  
a t  th e  c u tt in g -p o in t th e  d is t illa t io n  a lm o s t s to p s  
fo r  a  t im e  an d  th e n  d ro p s o f d is t i lla te  a re  m o re  
v isco u s  an d  o b v io u sly  o f h ig h e r  sp .g r . U n ite  th e  
d is t i lla te  fr a c t io n s  u p  to  th e  c u tt in g -p o in t  an d  
d e te rm in e  th e  ch lo r in e  c o n te n t. F r o m  th e  re s u lts  
c a lc u la te  th e  p e rce n t , o f  u n ch lo r in a te d  x y le n o ls . 
R e te n t io n  b y  th e  c o lu m n  an d  p re sen ce  o f  t r a c e s  o f  
d ich lo ro -co m p o u n d s in  th e  d is t i lla te  ca u se  th e  
re su lts  to  b e  s lig h tly  low , b u t  w ith  a n  e ffic ie n t 
co lu m n  th e  la t t e r  e f fe c t  c a n  b e  ig n o re d ; th e  m a x . 
e r ro r  du e to  c o lu m n  re te n tio n  is  o f th e  o rd e r  o f  1% . 
T h e  sm a ll p e rce n t , o f  h ig h e r  h o m o lo g u es o f p h e n o l 
p re s e n t w ill m a k e  th e  re su lts  u p  to  ca. 1%  to o  h ig h .

E .  ¡VI. P .

D e t e r m i n a t io n  o f  P r i m a r y  p lu s  S e c o n d a r y  
A m i n e s .  J .  M i t c h e l l ,  J r . ,  W .H a w k in s  a n d  D . M .  
S m i t h  ( / .  Amcr. Chem. Soc., 1 9 4 4 , 66, 7 8 2 -7 8 4 )—  
P r im a r y  p lu s se c o n d a ry  a m in e s c a n  b e  e s t im a te d  
b y  a c e ty la t io n , b a sed  on  th e  re a c t io n s
RNH, +  (CH3CO) .O= CH3C O N H R + CHjCOOH
R N H R '- f  (C H 3CO) 20 = C H 3C O N R R '+ C H 3C O O H
(C H 3CO) 20  +  H 20 = 2C H 3C O O H .

E x c e s s  o f  a c e t ic  a n h y d rid e  a f t e r  a c e ty la t io n  is  d e te r ­
m in ed  b y  h y d ro ly s is  fo llow ed  b y  t i t r a t io n  o f  th e  
e x c e ss  o f w a te r  w ith  K a r l  F is c h e r  re a g e n t u n d e r 
co n d itio n s  p re v io u s ly  re p o rte d  (S m ith , B r y a n t  a n d  
M itch e ll, J. Amer. Chem. Soc., 1 9 4 1 , 6 3 ,  1 7 0 0 ). 
T h e  p ro ced u re  is  a s  fo llow s. P r e p a r e  th e  a c e ty la t in g  
re a g e n t b y  m ix in g  1-5 g -m o l. (1 4 2  m l) o f  p u re  a c e t ic  
a n h y d rid e  in  su ffic ie n t d ry  p y r id in e  to  m a k e  1 l i t r e  
o f so ln . T h e  h y d ro ly s is  re a g e n t is  1 0 0  g  o f  ( J .  T .  
B a k e r  C .P . o r  M e rck  A .R .)  d r y  so d iu m  io d id e  a n d  
22  m l o f  w a te r  in  1 l i t r e  o f  p y r id in e  so ln . T h e  
p re p a ra t io n  o f  th e  K a r l  F is c h e r  re a g e n t h a s  b e e n  
d e scrib ed  b y  S m ith , B r y a n t  a n d  M itc h e ll (J. Amer. 
Chem, Soc., 1 9 3 9 ,6 1 ,  2 4 0 7 ) . I n  a b se n ce  o f  h y d r o x y l, 
tr a n s fe r  th e  sam p le , c o n ta in in g  up  to  10 m g -e q u iv . 
o f  p r im a ry  p lu s  se co n d a ry  a m in e  to  a  2 5 0 -m l g la ss - 
s to p p ere d  g ra d u a te d  fla sk , w eig h in g  th e  sa m p le  
d ir e c tly  o r  a d d in g  i t  v o lu m e tr ic a lly  in  p y r id in e  
so ln . A d d  e x a c t ly  2 0  m l o f  th e  a c e ty la t in g  re a g e n t. 
S to p p e r  th e  fla sk  (a lso  a  fla sk  c o n ta in in g  a  b la n k ) ,  
sh a k e , a n d  le a v e  fo r  3 0  m in . a t  ro o m  te m p . ( In  
p re se n ce  o f  p r im a ry  h y d r o x y l, l im it  th e  sa m p le  s ize  
to  10 m g -e q u iv . o f  a m in e  p lu s  h y d r o x y l a n d  a llow  
a n  e x t r a  3 0  m in . a t  60 ±  1° C. t o  e f fe c t  c o m p le te  
a c e ty la t io n .)  A d d  2 5  m l o f  th e  h y d ro ly s is  
re a g e n t, u sin g  a  c a lib r a te d  p ip e tte . P la c e  th e  
fla sk  in  a  w a te r -b a th  a t  6 0 °  ±  1 ° C ., m o m e n ta r ily  
ra ise  th e  s to p p e r  t o  a llo w  fo r  e x p a n sio n  o f  t h e  
in clu d ed  a ir , f irm ly  s to p p e r  an d  m a in ta in  a t  
60’ ±  1° C. fo r  3 0  m in . A llow  to  co o l s p o n ta n e o u s ly  
to  ro o m  te m p , an d  t i t r a t e  fo r  w a te r  w ith  K a r l  
F is c h e r  re a g e n t. T i t r a t e  10  m l (u sing  a  c a l ib r a te d
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p ip e tte ) o f  th e  h y d ro ly s is  re a g e n t fo r  w a te r . D e ­
te rm in e  fre e  w a te r  in  th e  sa m p le  b y  t i t r a t in g  a  
p o rtio n  o f  th e  sa m p le  a c id ified  w ith  g la c ia l a c e t ic  
a c id . T o ta l  a n h y d rid e  ad d ed  is  e q u iv . to  th e  w a te r  
used  d u rin g  h y d ro ly s is  o f  th e  b la n k , w h ich  is  d e te r ­
m in ed  b y  s u b tr a c t io n  o f th e  w a te r  fou nd  fro m  th e  
to t a l  w a te r  ad d ed  b e fo re  h y d ro ly s is . E x c e s s  o f 
a n h y d rid e  a f te r  a c é ty la t io n  is  d e te rm in e d  b y  su b ­
t r a c t in g  w a te r  fo u n d  fro m  to t a l  w a te r  ad d ed  to  th e  
sam p le , in c lu d in g  fre e  w a te r  o r ig in a lly  p re se n t. 
T h e  n e t  a n h y d rid e  is  eq u iv . t o  th e  p r im a ry  p lu s 
s e co n d a ry  a m in e  in  th e  sam p le . -U n d e r th e  
m od ified  co n d itio n s  p r im a ry  a lco h o ls  r e a c t  q u a n ­
t i ta t iv e ly ,  b u t  n o t  se co n d a ry  a lc o h o ls ; te r t ia r y  
h y d r o x y l r e a c ts  o n ly  s lig h tly . N o  in te r fe re n c e  is 
en co u n te re d  fro m  a m id es, u re th a n s , n itr i le s  or 
t e r t ia r y  a m in e s. A ce ta m id e , u re a  an d  a c e ta n ilid c  
d o  n o t  r e a c t .  A c e to n itr ile  a n d  a d ip o n itr ile  r e ­
a c te d  to  th e  e x t e n t  o f  0 -7 %  a n d  0 -4 % , re s p e c tiv e ly ; 
d im e th y la n ilin e  t o  th e  e x t e n t  o f  1 -3 % , p o ssib ly  
ow in g t o  se co n d a ry  a m in e  im p u rity . T h e  m eth o d  
c a n  b e  u sed  fo r  th e  in d ir e c t  d e te rm in a tio n  o f 
t e r t ia r y  a m in e s b y  c o rre c t in g  th e  to t a l  b a se  t i t r e  
fo r  p r im a ry  p lu s  se c o n d a ry  a m in e . E .  M . 1 '.

Determination of Amino Alcohols by means 
of Karl Fischer Reagent. D. M. Smith, 
J. Mitchell, Jr., and W. Hawkins (J. Amer. 
Chem. Soc., 19 4 4 , 66, 7 1 5 -7 1 6 )— T h e  e s té r if ic a tio n  
m eth o d  fo r  th e  d e te rm in a tio n  o f a lc o h o lic  h y d ro x y l 
(B r y a n t ,  M itch e ll an d  S m ith , J. Amer. Chem. Soc., 
1940 , 62, 1), d ep en d in g  o n  th e  re a c t io n  R O H  +  
C H 3C O O H  =  C H 3C O O R  +  H aO , u sin g  b o ro n  t r i ­
flu orid e a s  c a ta ly s t ,  h a s  b e e n  e x te n d e d  to  in c lu d e  
h y d ro x y la m in e s . T h e  w a te r  lib e ra te d , w h ich  is 
e q u iv . to  th e  h y d ro x y l esterifie d , is  d e te rm in e d  b y  
t i t r a t io n  w ith  K a r l  F is c h e r  re a g e n t. T h e  p ro ced u re  
is  a s  fo llow s. P re p a re  th e  e s té r if ic a tio n  re a g e n t b y  
d isso lv in g  a b o u t  200 g  o f  b o ro n  tr iflu o rid e  g as  in  
su ffic ie n t (M erck  C .P .) g la c ia l a c e t ic  a c id  to  m a k e  
o n e  li tr e  o f  so ln . W e ig h  th e  sam p le , co n ta in in g  
up  to  0-1 g -e q u iv . o f h y d ro x y l, in to  a  5 0 -m l g la ss- 
s to p p ere d  g ra d u a te d  fla sk  a b o u t  o n e -th ird  filled 
w ith  g la c ia l a c e t ic  a c id , p re fe r a b ly  ch illin g  th e  fla sk  
b e fo re  a d d in g  th e  sam p le . M ak e  th e  so ln . up  to  
v o lu m e w ith  a c e t ic  a c id . U sin g  a  c a lib r a te d  
p ip e tte , tr a n s fe r  5 m l to  a  2 5 0 -m l g la ss-sto p p e red  
g ra d u a te d  fla sk  an d  ad d  20 m l o f  th e  e s té r if ic a tio n  
re a g e n t. (W h ere  c o n v e n ie n t, w eigh  th e  sam p le , 
c o n ta in in g  up  to  10 m g -e q u iv . o f h y d ro x y l, 
d ir e c tly  in to  th e  2 5 0 -m l flask , ad d in g  5  m l o f 
g la c ia l a c e t ic  a c id  to  th e  co o led  fla sk  c o n ta in in g  th e  
sa m p le  b e fo re  a d d in g  th e  re a g e n t.)  S to p p e r  th e  
fla sk  t ig h t ly  a n d  p la c e  i t ,  an d  a  c o n tro l co n ta in in g  
2 0  m l o f  re a g e n t an d  5 m l o f  a c e t ic  a c id , in  a  w a te r- 
b a th  o r o v e n  a t  7 0  ±  2 °  C. fo r  2 h r. A llo w  th e  flask s  
to  co o l sp o n ta n e o u sly  to  room  te m p ., ad d  10 m l o f 
d r y  p y rid in e  (d ry  B a k e r  C .P . o r  E a s tm a n  K o d a k  
N o. 2 1 4 - H  p y rid in e  used w ith o u t fu r th e r  p u rifica ­
tio n ) to  e a c h  fla sk , an d  t i t r a t e  w ith  K a r l  F is c h e r  
re a g e n t p re p are d  a s  p re v io u sly  d e scrib ed  (S m ith , 
B r y a n t  an d  M itch e ll, J. Amer. Chem. Soc., 1 9 3 9 , 61, 
2 4 0 7 ). A fte r  c o rre c t io n  fo r  th e  w a te r  in  a c e t ic  
ac id , e s té r if ic a tio n  re a g e n t an d  p y r id in e , th e  
m g -m o l. o f  w a te r  p re s e n t a f t e r  re a c t io n , less th e  
w a te r  o rig in a lly  p re se n t, a re  e q u a l to  th e  m g -e q u iv . 
o f f re e  h y d r o x y l in  th e  sa m p le . T h e  w a te r  o rig in a lly  
p re se n t m a y  b e  fo u n d  b y  t i t r a t in g  5 m l o f  th e  
o rig in a l a c e t ic  a c id  so ln . w ith  K a r l  F is c h e r  re a g e n t. 
A  c o rre c t io n  fo r  th e  w a te r  in  th e  a c e t ic  a c id  is  
o b ta in e d  b y  t i t r a t in g  a  5 -m l p o rtio n  an d  c o rre c t in g  
to  th e  v o l. o f a c id  p re se n t in  th e  sa m p le  so ln . T h e  
p ro ced u re  is  a p p lic a b le  in  p re se n ce  o f a m m o n ia  or 
a m in e s, b u t  is  a ffe c te d  b y  a ld e h y d es, k e to n es ,

a c e ta ls  a n d  k e ta ls  (B r y a n t ,  M itc h e ll a n d  S m ith , 
J. Amer. Chem. Soc., 1940 , 62, 1). O rth o -e ste rs  
r e a c t  q u a n tita t iv e ly  w ith  th e  a c e t ic  a c id  in  th e  
e s te r if ic a tio n  re a g e n t. E .  M. P .

Identification of 2-Methyl-1,4-naphthoquin- 
one. A. Novelli and J. S. Conticello (J. Amer. 
Chem. Soc., 19 4 4 , 66, 8 4 2 )— I n  N o v e lli’s  t e s t  fo r 
2-m e th y l- l ,4 -n a p h th o q u in o n e  (m en ad ion e) b y  m ean s 
o f  2 ,4 -d in itro p h e n y lh y d ra z in e  (Science, 1 9 4 1 , 9 3 , 
358 ) th e  co lo u red  p ro d u c t is  in so l. in  w a te r  an d  
m u s t b e  e x t r a c te d  w ith  a m y l a lco h o l. F o r  v e ry  
sm a ll a m o u n ts  o f m en ad io n e, th e  ye llo w  c o lo u r o f 
2 ,4 -d in itro p h e n y lh y d ra z in e  in te r fe re s  w ith  th e  g reen  
o f th e  p ro d u ct. T o  a v o id  th e se  d ra w b a ck s , p- 
c a r b o x y -  o r  p -su lp lio n p h en y lliy d ra z in e , in  1 %  
a lc o h o lic  o r  in  co ld  s a tu ra te d  a q . so ln . re sp e c tiv e ly , 
m a y  b e  used , a s  fo llow s. A dd 1 m l o f e ith e r  re a g e n t 
to  0-1-1  m l o f  m en ad io n e  so ln ., h e a t  fo r  lO m in . a t  
7 0 -8 0 °  C ., co o l an d  ad d  1 m l o f  1 %  sodiu m  
h y d ro x id e  s o ln .;  th e  s ta b le  re d d ish -v io le t co lo u r 
fo rm ed  is  p ro p o rtio n a l in  in te n s ity  to  th e  co n cn . 
o f  q u in o n e  p re se n t. O n e ;rg is  d e te c ta b le .

E .  B .  D .

Potentiometric Determination of Acidity in 
Highly Coloured Materials. Application to 
Ne w  and Used Petroleum Lubricants contain­
ing Additives. L. Lykken, P. Porter, H. D. 
Ruliffson and F. D. Tuemmler (Ind. Eng. 
Chem., Anal. Ed., 1944 , 16, 2 1 9 -2 3 4 ) -—T h e  d e v e lo p ­
m e n t is  d e scrib ed  o f p o te n tio m e tr ic  m eth o d s fo r 
th e  t i t r a t io n  o f a c id ic  co m p o n en ts  o f  m a te r ia ls  
so lu b le  o n ly  in  n o n -a q u eo u s s o lv e n ts ; th e  m eth o d s 
a re  e sp e c ia lly  a p p lica b le  to  h ig h ly  co lou red  o r 
o p a q u e  so ln s. in  w h ich  co lo u red  in d ica to rs  a re  
u se less. I t  is  c la im e d  t h a t  d e te rm in a tio n s  m a y  b e  
m a d e  o f  fre e  a n d  co m b in ed  a c id s  an d  b a se s  in  
m a n y  k in d s o f  lu b r ic a n t, a n im a l a n d  v e g e ta b le  o ils  
a n d  fa ts ,  a sp h a lt, resin s , p o ly m ers , em u lsio n s an d  
o th e r  su b s ta n c e s  b e fo re  o r a f t e r  sa p o n ific a tio n ; t h a t  
in  a  sin g le  t i t r a t io n  i t  is  p o ssib le  to  d e term in e  tw o  or 
m o re  co m p o n e n ts  o f  a  m ix tu r e  o f ac id s  o r b a ses  
w h ich  a re  n o t  d is tin g u ish a b le  in  aq u eo u s t i t r a t io n s ;  
th a t  e s t im a te s  m a y  b e  m a d e  o f  th e  d isso c ia tio n  
c o n s ta n ts  o f  a c id s  a n d  b a se s  w in ch  a re  sp a r in g ly  
so l. in  w a te r . N o  u se fu l re la t io n  b e tw ee n  a c id  
v a lu es  d e te rm in e d  b y  th e se  m e th o d s  a n d  th o se  
o b ta in e d  w ith  th e  u se o f  co lo u red  in d ica to rs  h as 
b een  fo u n d . T h e  re q u ire m e n ts  o f th e  m eth o d  a re  
d iscu ssed  a n d  th e  o b je c t io n s  t o  v a rio u s e lec tro d e  
sy s te m s  a re  g iv en . A  g lass  an d  ca lo m e l e lec tro d e  
sy s te m  is  a d o p te d  an d  u sed  in  a  1 to  1 b en zen e  an d  
iso p ro p y l a lco h o l m ix tu r e  c o n ta in in g  a b o u t 0 -5 %  
o f w a te r . T h e  b e h a v io u r o f  a b o u t 4 0  d iffere n t 
co m b in a tio n s  o f so lv e n ts  a n d  e le c tro d e s  is  d e ta iled . 
S o lu tio n s  o f  h y d ro ch lo ric  a c id  o r  p o ta ssiu m  h y ­
d ro x id e  in  iso p ro p y l a lco h o l a re  g e n e ra lly  used  as 
re a g e n ts . In f le c tio n  p o in ts  in  th e  t i t r a t io n  cu rv e  
o r  fix e d  ce ll p o te n tia ls  a rc  ta k e n  a s  en d -p o in ts . 
F o r  p a r t ic u la rs  o f th e  a p p a ra tu s  used (som e ite m s 
o f w h ich  a re  c r it ic a l) ,  p ro ced u re , p re ca u tio n s , in te r ­
p re ta t io n  a n d  d e ta ils  o f  th e  b e h a v io u r o f  sp ecified  
m a te r ia ls , th e  o rig in a l sh ou ld  b e  co n su lted .

L . A . D .

In o r g a n i c
Determination of Bismuth. I. Gravimetric 

Analysis with Phenylarsonic Acid. A. K. 
Majumdar (J. Indian Chem. Soc., 1944 , 21, 
1 1 9 -1 2 4 )— A  m eth o d  fo r  th e  p re c ip ita tio n  o f 
b ism u th  a s  p h e n y la rso n a te  (su ggested  fo rm u la  
C8H -A s O ,.B i(O H ), w hich  c o n ta in s  4 9 -0 6 %  o f
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bismuth) from an acetic acid soln. buffered with 
sodium or ammonium acetate (pH 6-1-5-33) is 
described. By this method bismuth can be 
separated from thallous, alkali, alkaline earth, 
cobalt, silver, mercuric, cadmium, copper, nickel, 
zirconium, thorium, tin and lead salts. Iron, 
aluminium, beryllium, uranium, titanium, chrom­
ium, zinc, manganese, antimony, mercury(ous), ci­
trate, tartrate, oxalate, phosphate, arsenate, 
fluoride and chloride must be removed. Reagents—  
Phenylarsonic acid, 1% soln. in water; sodium 
acetate, 10%; ammonium acetate, 10%'; acetic 
acid, 2 N. Method I— Add an excess of reagent 
to a faintly acid soln. of bismuth nitrate (0-02 to 
0-2 g of bismuth in ca. 250 ml) and then sufficient 
sodium acetate soln. to neutralise the mineral acid. 
Boil and stir until the gelatinous ppt. becomes 
crystalline. Add a little more sodium acetate if 
the ppt. remains gelatinous, but avoid a large 
excess. Leave to settle, filter hot on a Gooch 
crucible, wash with hot water and dry at 110- 
120° C. Method II— Add excess of reagent to a 
bismuth soln. acidified with nitric acid (if sulphate 
ions are present bismuth sulphate may precipitate 
at this stage; add a little more nitric acid and warm 
to effect solution before continuing). Neutralise - 
with 2 N  ammonia, acidify with acetic acid and add 
2 ml in excess and 20 ml of ammonium acetate soln. 
Dilute to 250 ml, boil, and stir until the ppt. becomes 
crystalline. Separation from copper, silver, cad­
mium, cobalt and nickel— Add excess of reagent to 
a nitric acid soln. containing bismuth and any of 
the above, neutralise with ammonia and add suffi­
cient potassium cyanide to keep the other cations 
in soln., acidify with acetic acid and proceed as in 
Method II. Separation from zirconium and tin—  
Add excess of reagent to a 5% hydrochloric acid 
soln. to ppt. the zirconium or tin and filter. Wash 
the zirconium ppt. with 1% hydrochloric acid and 
the tin ppt. with 4% nitric acid. Evaporate the 
filtrate and washings to dryness and “fume" with 
the min. amount of sulphuric acid. Dissolve the 
residue in a few drops of nitric acid, to prevent 
hydrolysis, and dilute with water. Proceed as in 
Method II. Separation frotn thorium— Precipitate 
the thorium from a nitrate soln. (400 ml), containing 
75 ml of acetic acid and 5 g of ammonium acetate, 
by dropwise addition of the reagent. Filter off the 
ppt., wash, dissolve in hydrochloric acid (1 : 1), 
re-ppt. and filter. Evaporate the combined filtrates, 
“fume” with the min. quantity of sulphuric acid 
and proceed as in Method II. A  volumetric method 
is under investigation. C. F. P.
Colorimetric Determination of Chromium in 

Steel. L. Singer and W. A. Chambers (Ind. 
Eng. Chem., Anal. Ed., 1944, 16, 507-509)— A  rapid 
method is described not involving any separation, 
based on the fact that the colourless ferric per­
chlorate intensifies the colour of the chromic acid. 
Take 1 g of steel for chromium up to 0-1%, and 
0-5 g for higher percentages. Dissolve in 10 ml 
of nitric acid (1 : 1) and 20 (15) ml of perchloric 
acid in a 125-ml beaker. Evaporate until dense 
fumes are evolved and boil gently for 5 min. to ' 
peroxidise the chromium. Cool in running water, 
dissolve the solids in 20 ml of water, transfer the 
soln. to a glass-stoppered 50-ml flask and adjust the 
volume. Transfer an aliquot to the absorption 
tube of a Klett-Summerson photoelectric colori­
meter, reduce the soln. with a small crystal of 
ferrous ammonium sulphate (0-01-0-02 g), and 
adjust the instrument to zero. Insert another 
aliquot and take a second reading, which gives the

colour due to chromium. Unless appreciable 
amounts of other highly coloured ions are present, 
make subsequent measurements by taking a reading 
with the oxidised soln. first, then reducing with 
ferrous salt prior to the second reading, and take 
the difference between the two. An absorption 
tube of 12-5 m m  internal diameter and a colour- 
filter transmitting at 410-480 mp were used. The 
results are read on a graph constructed with 
samples of known composition similar to that of 
the test sample. W. R. S.
Polarographic Reduction of Rhodium C o m ­

pounds. J. B. Willis (/. Amer. Chem. Soc., 1944, 
66, 1067-1069)— Tests made with chloride solns. 
after treatment with excess of various complex- 
forming compounds proved that polarographic 
steps could be observed, indicating the possibility 
of analytical application. Reduction of a number 
of complexes took place through the rhodous stage; 
direct reduction to metallic rhodium was not ob­
served. A pyridine-potassium chloride soln. gave 
a well-defined step at the rhodous stage, and it is 
thought to be the most suitable medium for 
analytical work. W. R. S.
- Analysis of Anhydrous Hydrofluoric Acid. 
W. B. Sherry, C. F. Swinehart, R. A. Dunphy, 
and S. C. Ogburn (Ind. Eng. Chem., Anal. Ed., 
1944, 16, 483-486)— The detailed description of the 
method of sampling, the constructional details of 
the Saran weighing tube (made by The Harshaw 
Chemical Co., Cleveland, Ohio) and the general 
precautions required in these operations should be 
read in the original. The anhydrous acid is re­
ceived in the tared weighing tube containing ice, 
and the determinations are made on aliquots of 
aqueous acid taken by weight. Sulphur dioxide—  
Determine this first to minimise risk of loss. Into 
a tared waxed 250-ml beaker containing 50 ml of 
water, 10 ml of 0-1 N  iodide-iodate soln. and a 
Bakelite rod, pour 50 g of an aliquot portion and 
weigh to ± 0-5 g. Titrate the excess of liberated 
iodine, using starch and 0-1 N  thiosulphate. If 
no colour appears upon addition of the starch, 
titrate with iodide-iodate to a blue end-point. 
Total acidity— Submerge a platinum weighing- 
bottle containing the weighed aq. acid (7-8 ml) in 
a 200-ml platinum dish containing 25 ml of water, 
1 ml of 0-1% phenolplithalein soln. and 75 ml of N  
sodium hydroxide; loosen the cover, stir, and titrate 
with more alkali to the first appearance of per­
manent pink. Heat to boiling and continue the 
titration if the colour fades. Hexafluorosilicic 
acid— Weigh 50 g (± 0-5 g) of aq. acid in a platinum 
beaker (dull finish). Stir in 0-2 g of sodium chloride 
and evaporate to dryness on a steam-bath. Dissolve 
in 25 ml of water, stir in 2 g of potassium chloride, 
and add 1 ml of phenolphthalein soln. Cool in 
ice for at least 15 min., titrate cold with silica-free Ar 
sodium hydroxide to near the end-point, and finish 
with 0-1 N  sodium hydroxide to the first pink 
persisting for at least 15 sec. The vol. of alkali 
used is not required. Heat the soln. to boiling, 
titrate with 0-1 N  alkali to a pink end-point, re­
heat to boiling and finish to a pink persisting for 
45 sec. 1 ml of alkali consumed in the hot titration 
=  0-0036 g of H,SiFg. A correction factor should 
be applied for iron, if present. For 0-02% of Fe, 
add 0-007% of H.SiF,; for 0-04%, 0-017; for
0-06%, 0-031; for 0-10%, 0-049%. Sulphuric and 
fluosulphonic acids— Evaporate a 50-g aliquot in a 
platinum dish to dryness on a steam-bath, add 
10 ml of water and again evaporate. Repeat
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until no odour oi hydrofluoric acid can be detected 
while the liquid is hot, then evaporate once more. 
Add 25 ml of water free from carbon dioxide, 
X g of neutral sodium fluoride free from silica to 
form ferric and aluminium complexes, and potassium 
oxalate if any copper, nickel, or lead is present. 
Titrate with 0-1 N  alkali (plienolphthalein as 
indicator), and calculate to sulphuric acid equiva­
lent. Water is found by difference. W. R. S.

M i c r o c h e m i c a l
Microscopical Identification of Strontium, 

Ammonium, Copper and Zinc by means of 
their Crystalline Picrolonates. W. V. Eisen- 
berg and G. L. Keenan (/. Assoc. Off. Agr. Chein., 
1944, 27, 458-462)— The method previously de­
scribed for the identification of sodium and potassium 
(/. Assoc. Off. Agr. Chem., 1944, 27, 177; Analyst, 
1944, 69, 225) is applicable to the detection of 
strontium, ammonium, copper and zinc. To a 
fragment of the unknown substance, or to a neutral 
or very slightly acid drop of soln., add a drop of a
0-5% soln. of picrolonic acid in 50% alcohol. Warm­
ing is not usually necessary. Each cation is identi­
fiable by its characteristic crystal, which forms 
immediately and is visible at 200 x . When the 
crystalline form has been observed, allow the ppt. 
on the slide to dry at room temp, and examine it 
by the immersion method with the polarising 
microscope. The tabular prisms (with "envelope” 
and "roof-top” modifications) of strontium picrolo- 
nate are formed in presence of relatively large 
concns. of barium and calcium ions, and the bi­
furcated yellow rods of ammonium picrolonate are 
formed slowly even in presence of relatively large 
concns. of sodium and potassium ions. For the 
detection of copper the test is very sensitive. 
Copper, zinc, sodium and potassium ions form yellow 
needles and rods, and their identification requires 
optical-crystallographic determinations on several 
crystals. The minimum refractive indices (na) are 
— strontium, T448; ammonium, 1-644; zinc, 1-650; 
copper, 1-734. The ammonium and zinc com­
pounds have an intermediate index (nf) of 1-734, 
and the maximum index (ny) for all four com­
pounds, as well as for the potassium and sodium 
salts, is >1-734. The strontium salt shows in­
clined extinction, the ammonium, zinc and copper 
salts parallel extinction. The strontium salt shows 
negative elongation, and the ammonium, zinc and 
copper salts positive elongation. Strontium and 
ammonium picrolonates are thus identifiable by 
their crystalline form. With the picrolonates of 
the other four elements, needles exhibiting inclined 
extinction will indicate potassium, and those show­
ing parallel extinction will indicate copper, sodium 
or zinc. The elongation is negative for sodium and 
positive for copper and zinc. Copper and zinc 
crystals are distinguished by their refractive indices. 
The procedure described is most effective with salts 
of these cations present in dry physical mixtures 
[e.g., in food and drug products), from which the 
unknown material may be isolated as minute 
fragments under a low power, wide-field binocular 
microscope. A. O. J.
Colorimetric Mlcro-determination of Sul­

phate. B. Klein [Ind. Eng. Chem., Anal. Ed., 
1944, 16, 536-537)— The sulphate is pptd. with 
benzidine salt, and the ppt. is diazotised and 
coupled with N-(l-naphthyl) ethylenediamine di- 
hydrochloride (Bratton and Marshall’s reagent, 
J. Biol. Chem., 1939, 128, 537). Introduce the

sample soln. (0-015-0-15 mg of sulphate) into a 
15-ml centrifuge tube, with narrowed conical 
bottom, containing 1 ml of glacial acetic acid and
1 ml of benzidine hydrochloride soln. (4 g of the 
salt in 250 ml of 0-2 N  hydrochloric acid). Mix, 
add 2 ml of acetone-alcohol (1 : 1), close the tube 
and roll it between the hands. Set aside for 
30 min. in ice, then centrifuge for 10 min. (2500 
r.p.m.). Pour off the clear liquid in one quick 
motion and touch the end of the inverted tube with 
a clean filter pad; allow the tube to drain on the 
pad for 5 min., rinse down with 2 ml of acetone- 
alcohol without disturbing the ppt., centrifuge for 
5 min., pour off and drain as before. Repeat the 
washing once more. Dissolve the washed ppt. in
2 ml of 0-2 N  hydrochloric acid, place the tube in 
ice, add 1-0 ml of freshly-prepared 0-1% sodium 
nitrite soln., mix by shaking, and set aside for
3 min. Add 1 ml of 0-5% ammonium sulphamate 
soln., mix and set aside for 2 min. Add 1-0 ml of 
a 0-1% soln. of the reagent, mix and set aside for 
20 min. Transfer the violet soln. to a 60-ml 
graduated flask, adjust the volume, and examine an 
aliquot portion in a Klett-Summerson photoelectric 
colorimeter, using a green filter (Klett No. 54). 
Make a blank assay on 2 ml of 0-2 N  hydrochloric 
acid to obtain the zero reading. Standardise on 
either a benzidine soln. (which need only be diazo­
tised and coupled) or a potassium sulphate soln. 
The former is made from 0-4014 g of pure hydro­
chloride dissolved in 100 ml of 0-2 N  hydrochloric 
acid, and 1 ml of this stock soln. is diluted to 
100 ml with the dil. acid; 1 ml =  0-015 mg of 
sulphate. Phosphates should not be present in the 
material to be analysed; chloride can be tolerated 
below a weight ratio of Cl :S =  30. Above this, the 
benzidine sulphate pptn. is incomplete. W. R. S.
P h y s i c a l  M e t h o d s ,  A p p a r a t u s ,  etc.
Spectrographic Determination of Lead in 

Pectinous Materials. C. R. Jeppesen, E. J. 
Eastmond and H. G. Logan [J. Opt. Soc. Amer., 
1944, 34, 313-318)— Lead in solns. of apple pomace 
extract, about 1 part in 107 or 108, and in solid 
pectin, about 1 part in 10a, may be determined 
spectrographically on dry-ashed samples. Samples 
in solution contain 1 -5% to 2-5% of total solids and 
the solid samples have ash contents 0-3% to 0-8%. 
Dry-ashing avoids contamination from' chemical 
reagents, gives a sample which will burn satis­
factorily on the arc and concentrates the lead. 
Use of an added internal standard and a spectro­
scopic buffer avoids difficulties associated with 
variability of ash composition. Maximum stability 
of the arc may be obtained by using specially- 
shaped graphite electrodes; these are j in. diam. 
and each has a centre post, -J- in. diam., J in. long, 
turned on the end. In addition, the positive 
(lower) electrode has its centre post surrounded 
by a moat, 1/32 in. wide, 3/32 in. deep, in which 
the sample is placed. With an arcing current of 
15 amp. the arc strikes between the two posts and 
wanders less than with the usual centre-cup elec­
trodes. Procedure— Mix some of the dry-ashed 
sample in a mortar with an equal quantity of a 
synthetic aSh (5% of basic magnesium carbonate, 
25% of calcium carbonate, 25% of sodium carbon­
ate, 30% of silicic acid, 5% of ferrous sulphate and 
10% of chromium oxide) and three times its weight 
of lithium carbonate containing 0-233% of bismuth. 
Also prepare standard samples by adding known 
amounts of lead to some of the synthetic ash and 
mixing the same additional quantities of the



386 ABSTRACTS OF CHEMICAL PAPERS
synthetic ash and standard buffer as for the un­
known samples. Arc about 15 mg of the sample 
on the positive electrode of a D.C. pure graphite 
arc and prepare the spectrogram in the normal 
manner. Calibrate by using the standard samples 
to obtain a relation between lead content and ratio 
of the intensities of the lines Pb2833a and Bi2898A. 
Concns. of lead as small as 0-000001% in the 
original sample and 0-005% in the ash have been 
detected and measured. With triplicate exposures, 
the results of repeated determinations on a single 
sample gave a standard deviation of 3-7% and, 
with separately ashed samples, 7%. B. S. C.
Spectrographic Method for Small Amounts 

of Calcium in Magnesium Metal. T. Whitehead 
and A. J. Boyle (Ind. Eng. Chem., Anal. Ed., 
1944, 16, 455-456)— Calcium may be determined in 
amounts ranging from 0-0005 to 0-1% by the 
use of a high voltage spark between a sample of 
magnesium metal and a high purity graphite 
electrode. Since no satisfactory chemical method 
was found for the estimation of these small calcium 
concns., the calcium content of those samples 
selected to serve as standards for calibration was 
determined by a spectrographic procedure. Solns. 
of these samples, with and without known small 
additions of a calcium salt soln., were examined 
spectrographically by arcing or sparking impreg­
nated graphite electrodes. Extrapolation of the 
curves obtained for these synthetic solns. gave the 
calcium contents of the selected metal samples. 
These then served as a basis for the construction 
of a final calibration curve for the routine method.

B. S. C.
Photometric Method for the Determination 

of Hemicellulose. C. J. Barton and A. J. 
Prutton (Ind. Eng. Client., Anal. Ed., 1944, 16, 
429—430)— The first step in the production of viscose 
rayon is the steeping of the pulp in 18% sodium 
hydroxide soln. A rapid and reliable method for 
the determination of the alkali-soluble material, 
hemicellulose, is necessary where a close control of 
the concn. of the steeping soln. is required. Pro­
cedure— Take an amount of sample, according to the 
amount of hemicellulose present, as follows. Concn. 
range 0-00-0-12% required 25 ml of sample; 
concn. 0-12-0-30%, 10 ml; concn. 0-30-1-20%,
2-0 ml; concn. l-2-2-4%, 1-0 ml. For samples less 
than 25 ml add sufficient pure sodium hydroxide 
soln. or distilled water to bring the vol. to 25 ml. 
The sodium hydroxide concn. should be approx. 
the same as that used in the hemicellulose solns. 
from which the calibration curve is prepared. Add 
5 ml of AT potassium dichromate and then, in a 
250-ml Erlenmeyer flask, add cautiously 25 ml of 
conc. sulphuric acid. Boil the soln. for 30 sec. 
and cool. The final vol. is 49 ± 1 ml and is stable 
in colour. Measure the transmission of a suitable 
thickness (13 mm) at 600m/x with a spectrophoto­
meter or absorptiometer and deduce the hemicellu­
lose concn. from a calibration curve prepared from 
samples of known concn. Determine the hemi­
cellulose in the calibration samples iodimetrically 
from the excess of dichromate. Beer’s Law- holds 
up to a hemicellulose concn. at which nearly all 
the chromic acid is reduced. The photometric 
method gives a precision under routine conditions 
of ±1-5% and determinations can be completed 
in 5 min. B. S. C.
Infra-red Analysis of Butadiene. L. J. Brady 

(Ind. Eng. Chem., Anal. Ed., 1944, 16, 422-424)—  
Refined butadiene contains varying amounts of

impurities such as butene-1, butene-2, perhaps 
traces of isobutylene and acetylenes, together with 
small amounts of saturates, the latter usually 
amounting to less than 5% of the total impurities 
present. At wavelength 6-9¡t, butadiene is rela­
tively transparent, but the above impurities all 
absorb strongly. In particular, the absorptions 
of the major impurities, butene-1 and butene-2, at 
this wavelength are of the same order of magnitude. 
Thus, as long as the concns. of the total impurities 
remains constant, fluctuations in their relative 
amounts will have no significant effect on the 
optical densities of refined butadiene samples. 
Measurement of the transmission of the sample at
6-9/i enables the total impurities to be determined, 
the butadiene being determined by difference. A 
simplified form of infra-red spectrometer may be 
used as a plant control instrument. After standard­
isation, only 10 min. is required to make duplicate 
infra-red determinations of butadiene, whereas the 
maleic anhydride method requires 5 to 6 hr.

B. S. C.
Chemical Analysis by Powder Diffraction. 

L. K. Frevel (Ind. Eng. Chem., Anal. Ed., 1944, 16, 
209-218)— This paper illustrates by a number of 
examples the application of X-ray powder diffraction 
methods to chemical analysis and deals briefly 
with several of the difficulties, encountered in 
practice, which can give rise to incorrect interpre­
tation of the patterns. The subjects discussed 
include absorption edges, fluorescence of the 
specimen, resolution (including suitable standards 
for calibrating cameras), absorption in the specimen, 
preparation of the specimen, the validity of pub­
lished standard patterns (several examples are 
given of standards in which the compound con­
cerned is wrongly described or obviously impure, 
and a few in which the diffraction data are in­
correct), and the distribution of reference lines with 
respect to inter-planar spacing. There is already 
difficulty in locating desired standard patterns, 
and this will increase as the number of standards 
grows. A  systematic classification is proposed 
which is based on knowledge of the elements present 
in the specimen whose pattern is sought, and is 
intended to be used in conjunction with preliminary 
spectrographic and chemical examination. Many 
tabulated data illustrating the points discussed are 
given. The tables comprise; (i) chemical, micro­
scopical and diffraction analysis details of a boiler 
scale; (ii) diffraction data for the same boiler scale, 
showing the setting-out of the measurements and 
the comparison witl. '-ndards; (iii) the preparation 
i powder specimens and difficulties and precautions 

associated with various methods; (iv) details of 
the examination of a sample of magnesium oxide, 
showing the setting-out of the data and the scope 
of the information which should be recorded; 
(v) ambiguities arising from solid solution or iso­
morphism ; (vi) partial ambiguities due to iso­
morphism; (vii) ambiguities arising from structural 
similarities; (viii) defect structures; (ix) index to 
the patterns of aluminium-containing substances, 
which with (x) is a model of part of the proposed 
classification; (x) index to the patterns of iron- 
containing substances; (xi) powder diffraction data, 
exemplifying the use of the -proposed tables. A 
bibliography of 63 items is given. L. A. D.
Physical Methods of Separating Fibres. 

R. Lassé (Melland Textilber., 1943, 24, 466-470)—  
For qualitative or quantitative analysis of mixtures 
of textile fibres, disintegrate 2 sq.cm. of the
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co n d itio n e d  an d  w eighed  sa m p le  an d  s h a k e  th e  fibres 
v ig o ro u sly  w ith  a  liqu id  o f  s u ita b le  sp .g r. {vide infra) 
in  a  7 -m l stop p ere d  g lass  tu b e  w ith  a  co n ica l b ase . 
T h e n  p la ce  th e  tu b e  in  w a te r  a t  6 0 °  C. u n til  s e p a ra ­
t io n  b y  flo ta tio n  is  c o m p le te , p o u r o ff th e  flo a tin g  
fib re s , w ith  a ll b u t  ca. 0 -5  m l o f  th e  liqu id , th ro u g h  
a  f ilte r , an d  d r y  an d  w eigh  th e  re su ltin g  m a t  o f 
fib res. In s e r t  in  th e  m o u th  o f  th e  tu b e  a  co rk  
h a v in g  a  s l i t  in  i t s  s id e an d  h o ld in g  a  n a rro w  tu b e  
w ith  a  b e n t  p o in te d  en d , an d  e v a p o ra te  th e  re sid u a l 
liq u id  b y  d raw in g  a ir  th ro u g h  th e  tu b e ;  w eigh  th e  
re sid u a l fib re . T h e  m eth o d  is  rap id , re q u ire s  v e ry  
l i t t le  sam p le , an d  m a y  b e  ap p lied  to  m o s t te x t i le  
m ix tu r e s ; m a n y  e x a m p le s  a re  g iv en . T h e  m ic ro ­
sco p e  is  a n  aid  in a sc e r ta in in g  w h en  s e p a ra tio n  is 
c o m p le te ; th e  fib re s  sh o u ld  b e  s ta in e d  se le c t iv e ly  
an d  m o u n ted  in  m ed ic in a l p a ra ffin . T h e  ra n g e  o f 
th e  m eth o d  m a y  b e  e x te n d e d  b y  th e  u se  o f  se le c tiv e  
s o lv e n ts  fo r  c e r ta in  fib res, o r b y  a lte r in g  th e  re la t iv e  
f lo a t ib ility  o r  sp .g r. o f  th e  c o n s t itu e n ts  o f  fib re  
m ix tu r e s  w h ich  a re  o th erw ise  s im ila r  in  th e se  
re sp e c ts . T h u s , w ool is  f irs t d e -fa t te d  b y  e th e r , 
o r  c o llo id a l m e ta l [e.g., s ilv er , gold  o r co p p er) is  
d e p o sited  on  th e  f ib r e s ; th e  l a s t  m eth o d  h a s  p rov ed  
u se fu l in  s e p a ra tin g  ra m ie  an d  m a t t  v isco se  ra y o n . 
T h e  p rin c ip a l liqu id s u sed  a lo n e  o r  m ix ed  fo r  
s e p a ra tio n  b y  flo ta tio n  a r e :  a c e to n e , e th e r , e th y l 
a lc o h o l, b en zen e, g la c ia l a c e t ic  a c id , ch lo ro fo rm , 
c a rb o n  te tra c h lo r id e  an d  b ro m o fo rm . F ib r e s  w hich  
m a y  b e  se p a ra te d  in  th is  w ay  (w ith  th e ir  sp .g r.) a re  
cu p ra m m o n iu m  ra y o n , 1 -5 2 ; v isco se  ra y o n , 1-42—
1 -5 3 ; lin e n , T 4 6 ;  c o tto n , T 4 8 - T 5 6 ;  p la n t  fib res,
1 -5 0 ; n a tu r a l s ilk , 1 -3 7 ; a c e ta te  ra y o n  (o fte n  so l. in  
th e  re a g e n t) , 1 -2 5 -1 -3 3 ; sh eep ’s w ool, 1 -2 6 -1 -3 4 ; 
“ T io la n ,”  1 -305 . J .  G .

Determination of the Permeability to Aromas 
of Packaging Materials. F. Kiermeier {Chem. 
Tech., 1 9 4 3 , 16 , 2 0 4 -2 0 6 )— S in ce  i t  is  n o t p ra c t ic a b le  
to  t e s t  p a c k a g in g  m a te r ia ls  fo r p e r m e a b ility  to  a ll 
o f th e  m a n y  co m p o n en ts  o f od ou rs an d  flav o u rs, i t  
is  n e c e ssa ry  to  se le c t  a  few  ty p ic a l su b s ta n ce s , 

• e.g., e th y l a c e ta te  (rep re sen tin g  fr u it  este rs ) , 
t r im e th y la m in e  (fish  od o u rs), n a p h th a le n e  (rep re ­
se n tin g  so lid  co m p o u n d s w h ich  su b lim e re a d ily  a t  
n o rm a l te m p s.) an d  lim o n en e (re p re se n ta tiv e  o f 
so lid  co m p o u n d s w h ich  a re  w a ter-in so l. a n d  d o n o t 
re a d ily  v a p o rise ). P e rm e a b ility  to  e th y l a c e ta te  is 
d e term in ed  b y  u sin g  th e  sa m p le  to  b e  te s te d  to  
sea l a  m e ta l cu p  c o n ta in in g  a  kn ow n  vo l. o f  a  0 -5 %  
a q . so ln . o f th e  re a g e n t, an d  a n a ly s in g  th e  resid u al 
so ln . b y  th e  p o ta ss iu m  d ic h ro m a te  m eth o d  a f t e r  
s to ra g e  u n d e r a p p ro p ria te  co n d itio n s . A  s im ila r 
m e th o d  is  u sed  fo r  t r im e th y la m in e ; th e  re a g e n t is 
t i t r a te d  w ith  0-1 N  HC1. A  c o rre c t io n  fo r  losses 
d u e to  v a p o risa tio n  in to  th e  a ir -s p a ce  insid e th e  
cu p  is  o b ta in e d  fro m  a  b la n k  te s t  in  w h ich  a  m e ta l 
s h e e t is  s u b s titu te d  fo r  th e  sa m p le . I n  te s ts  w ith  
n a p h th a le n e , a  filte r -p a p e r  is im p re g n a te d  w ith  th e  
re a g e n t an d  p la ce d  b e tw ee n  2 d iscs  o f  th e  sam p le, 
th e  ed ges b e in g  s e a le d ; th e  r a te  o f loss o f  w t. o f th e  
a sse m b ly  is  m easu red , b u t  a  c o rre c t io n  (o b ta in ed  b y  
o m itt in g  th e  im p re g n a te d  p ap er) m u st b e  m ad e to  
e lim in a te  th e  e f fe c t  o f  ch a n g e s  in  th e  re la t iv e  
h u m id ity  o f th e  la b o ra to r y . A v e sse l co n ta in in g  
lim o n en e  is  sea led  w ith  th e  sa m p le  a n d  p laced  in  a  
c losed  g lass-v esse l w ith  a  d ish  o f  co n e , su lp h u ric  
a c id . T h e  v a p o u r  p a ssin g  th ro u g h  th e  sam p le  is  
a b so rb e d  in  th e  a c id , a n d  m a y  b e  d eterm in ed  b y  
th e  p o ta ss iu m  d ic h ro m a te  m eth o d . D a ta  fo r  
16  sam p les  a re  ta b u la te d . J .  G .

R e v i e w s
P lastics f o r P r o d u c t i o n . By P. I. Sm i t h . Pp. viii + 180. London: Chapman & Hall, 

Ltd. 1944. Price 12s. 6d.
According to some very enthusiastic technologists we have reached the beginning of 

what future historians are to call the “Plastic Age,” and many books are now being written 
about the universal materials of that age. The present work, however, is not concerned with 
“boosting” of that character; to quote from the preface, it is an attempt to “present a 
balanced review . . .  a sober and, indeed, somewhat critical study” of the more important 
plastics. Repercussions on civilisation are not discussed, nor are the economics of the 
subject. In fact, it is refreshing to read a book on plastics in which not even the sources of 
raw materials are examined, but which is devoted solely to a description of the properties of 
these undoubtedly important products.

A warning is necessary, however, for the chemist will find but little chemistry in this 
account, while the analyst is not considered at all. Besides discussion in general terms and 
from many aspects, this book consists largely of numerical values for physical and mechanical 
characteristics, including thermal, optical and electrical data where relevant. The reader 
is advised of pitfalls in interpreting such data, and the value of actual service tests is pointed 
out; a difficulty-is that “published results appertaining to one particular resin may not 
necessarily apply to a similar and apparently identical product manufactured at a different 
plant.” Chemical information is nearly restricted to the behaviour of thermo-plastic resins 
towards solvents, etc., this being important for materials employed for tank linings and 
similar purposes. A few errors of a chemical nature occur; for example, on p. 69 phosphorus 
is mentioned instead of the pentoxide as a desiccant, while on p. 156 “H,02 100% vol.” is 
an unfamiliar expression. “Nylon” is described correctly on p. 20 as a super-polyamide, 
and it is unfortunate, and possibly misleading, that tables of its properties should be given 
(p. 169) without any textual matter, immediately following a description of polymbutylene.
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Two features of the book which detract from the pleasure of reading it are: (1) the 

constant use of "Deg.” instead of the degree sign (31 times on one page!), and (2) the inclusion 
of references in the main body of the text, often in a very extended form. These defects, 
however, are of a secondary character, and the book will be found useful, particularly for 
reference to the many numerical data. G. H. Wyatt

H a c k h ’s  C h e m i c a l  D i c t i o n a r y . 3 r d  Ed. Revised and Edited b y  J u l i u s  G r a n t , M .S c . ,  
Ph.D., F.R.I.C. Pp. ix + 925. London: J. & A. Churchill, Ltd. Price 60s.

It is about thirty years since Ingo Hackh conceived the idea of a chemical dictionary on 
novel lines. Besides giving definitions like those in ordinary chemical dictionaries, it was 
intended also to illustrate the evolution of ¿hemistry and to include technical names as well 
as terms used in cognate sciences, such as physics, astronomy, geology and botany. His 
effort met with immediate success, and within a few years there was a demand for a second 
edition. In the preparation of this, Dr. Grant collaborated with Dr. Hackh, with the result 
that much more space was given to the work of British chemists than in the first edition.

Hackh died in 1938, and the third edition has been edited by Dr. Grant alone, who has 
made the dictionary still more representative of the work of both nations. The historical 
notices have been well distributed between European, American and British chemists, and 
a few new portraits have been added. Of the older portraits, some are still good, whilst 
others have begun to look like caricatures, owing to the blocks having become worn. Another 
minor point is that the wording of the notice on Jocelyn Field Thorpe tends to suggest that 
he was an originator as well as the later editor of T h o r p e ’s  D ic t io n a r y  o f  A p p l ie d  C h e m is t r y .

The total number of definitions in the Dictionary is now more than 57,000, including 
a good selection of trade names, such as Diakon, Hemit, Luminogram, Freon, Gummou and 
so forth. Where necessary, there are good diagrams, e .g ., of apparatus, alchemical symbols, 
chemical structure, crystallograms, and periodic arrangements of the elements. As regards 
the definitions of chemical compounds, we have tested the Dictionary on a number, including 
some unusual ones, with which we happen to be familiar, and have not once found it wanting.

The work should continue its successful career as a handy book for general reference.
E d i t o r

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

The inaugural meeting of the Physical Methods Group will take place on Wednesday, 
February 7th, 1945. Particulars of the meeting will be sent to members of the Group in 
due course. The Hon. Secretary will be pleased to receive the names of any further members 
of the Society who wish to become members of the Group.

P a p e r s  for Publication in T H E  A N A L Y S T
T h e  Editor welcomes Papers and Notes for insertion in T h e  A n a l y s t , whether 
from members of the Society or non-members. The}' are submitted to the 
Publication Committee, who decide on their suitability for insertion or otherwise.

Authors and prospective authors are reminded that, owing to the paper 
shortage, all contributions to the journal must be condensed as far as possible.

The Publication Committee have recently issued a circular containing Advice 
to Authors on the writing of Papers for T h e  A n a l y s t . This can be obtained on 
application to the Secretary, Society of Public Analysts and Other Analytical 
Chemists, 7-8, Idol Lane, London, E.C.3. All Papers submitted will be expected 
to conform to the recommendations there laid down and any that do not may be 
returned for amendment or rejected.
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Under present conditions, don't overlook pure Calcium Hydrate. It’s 
often used to save soda, making which necessarily consumes more man­
power and fuel, Where possible, therefore, substitute pure Calcium 
Hydrate in the national interest. Prepared by our process it is a very 
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