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butter, and it became of great importance to investigate the physical and chemical
features of these two fats. For this purpose a number of samples were obtained
from widely different sources.

The following properties were considered: Specifio<t'gravity at 60°/15'5° C., and
at 99°/15'5° C., coefficient of expansion, viscosity, melting-point, iodine value (Wijs),
refraction [n]4DO (Zeiss), saponification equivalent, mean molecular weight of fatty
acids, melting-point of free fatty acids, and" titre" test on fatty acids.

The methods throughout were adopted having in view the fact that the data
obtained would be used under the ordinary routine conditions of a laboratory, and
that the refined methods sometimes adopted in research would not always be
possible.

It was obvious from the figures obtained that the coefficients of expansion were
so close as not to form a good basis for comparison. The viscosity was determined
at 60° C. in Redwood's instrument. A few readings were taken at 95° C. to establish
the" viscosity temperature slopes," but the latter proving to be practically identical

. for the two fats, this investigation was not pursued.
Melting-Point.-The following method was adopted: A porcelain crucible

containing mercury was placed on a wire gauze over a very small flame, the
thermometer being suspended therein with the bulb fully immersed. A shaving of
fat was placed upon the surface of the mercury, and the temperature raised gradually,
at the rate of not more than one degree per minute. The reading was taken when
the first signs of transparency were observed on the shaving. Before being finally
adopted this method was tested by the work of three different observers, two of
whom had no knowledge of the object of the investigation. The results confirmed
our opinion that the personal factor could be ignored.

The Saponification Equit'alent was determined in the usual manner. It was
found, however, that the value of cacao butter and illipe butter covered almost
identical ranges, but under the ordinary working conditions of the laboratory con
sistent results could not be obtained. It was therefore decided to reserve this
constant for further investigation if considered desirable.

Fatty Acids.-The fatty acids were prepared by heating 10 grms. of the fat in flo

porcelain basin with 50 e.c. of alcoholic potassium hydroxide solution (40 grms. per
litre) until the resulting soap became pasty. It was then dissolved in hot water, and
the solution boiled and acidified with dilute sulphuric acid. The fatty acids were
washed by boiling with water until free from sulphuric acid, and then dried and
submitted to the following tests;

Melting-Point.-The method adopted for the fats was used.
Mean Molecular Weight.-This was estimated by titration against 1;' alkali,

phenolphthalein being used as indicator. As might be anticipated, the objection
inherent in the saponification test applied equally to this test, and it was accordingly
rejected. A summary of the observations is appended:

Cacao Butter.-(12 observations): Minimum reading, 272'6; maximum reading,
296'0; average reading, 280'5; and mean reading, 284'3.

Illip» Butter.-(8 observations): Minimum reading, 269'4; maximum reading
295'7; average reading, 277'6; and mean reading, 282'5.





232 DETEOTION AND ESTIMATION OF ILLIPE BUTTER

TABLE C.-SUMMARY 01<' OBSERVATIONS.

Cacao Butter.

! 1 I
1 Maximum. [Minimum.l Average.

Spec~fic grav~ty at 600 C. • 0'8830 i 0'8823 I 0'8825
Specific gravity at 990 C. I 0·8581· 0'8572 ! 0'b575
Visc~sity.... ... ... 1101'3 1'99'1 99'9
Melting-point '" '''131'2 30'2 30'5
Iodine value '" ... 40'1 134'6 39'8
Fatty a?ids, melting-point 49'2 147'7 49'4
Refraction, [nJ to 1'4570 I 1'4568 1'4569

Illipe Butter.

I

Maximum. I Minimum. I Average.
0·8840 0'8822 0'8826
0·8579 0'8569 1 0'8577

104'9 100'7 103'7
34'7 31·0 33'2
33·4 27'4 31'5
54'1 I 52·0 52'8

1.4573 i 1'4561 1'4568

------------- _ .._----------------------'--------

" Titre" Test.--The following modification was adopted: Five c.c, were melted
in a test-tube in which a thermometer was suspended without touching the sides of
the tube. During the process of cooling, observations of temperature were taken at
half-minute intervals, and a time-temperature curve constrncted. The" titre"-point
was in all cases found to be about 0'5 0 C. higher than the melting-point. This
relation applied equally to the cacao butter and to the illipe butter, and there
appeared to be no advantage in adopting this test, which was accordingly rejected.

The observations of the above-mentioned constants were as given in Tables A
and Bon p. 231, and Table C above.

Consideration of these values indicates that if the average constant could be
taken as applicable in all cases, identification and estimation of either fat might be
possible, but the variations observed extend the range of each constant, so that for
the two fats they often overlap or approximate very closely to each other. It was
noticed, however, that if the observed values were compounded so that they could be
focussed in one factor this difficulty would be overcome. Further consideration
of the values with this object in view demonstrated that all .the constants given
above would be operative except that for refraction, which is practically identical
for both fats. As a general principle it was decided to multiply the various constants
together. It was observed that unless all the constants of cacao butter were higher
or lower than those for illipe butter, such multiplication would result in one constant
nullifying another. To obviate this it was decided that in all cases in which the
illipe constant was the lower, the reciprocal should be taken.

The" factors" calculated on this basis were, therefore, the products of the specific
gravity at 60° C., the specific gravity at 990 C., the viscosity, the melting-point, the
melting-point of the free fatty acids, and the reciprocal of the iodine value.

For twelve individual samples, each of cacao butter and illipe butter, the" factors"
thus obtained were as follows:

TABLE D.

Cacao Butter: 3347, 3266, 3252, 3251, 3194, 3191, 3169, 3149, 3130, 3123, 2972,
2839.

Illipe Butter: 4771, 4714, 4652, 4535, 4503, 4487, 4463, 4397, 4279, 4112, 3901
3890.
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Having regard to the limit of experimental error which must be allowed, it is
possible that a result approximating sufficiently closely to the actual value might be
obtained by an average addition of 2·I-i.e., half the maximum error-to all
observed values.

We prefer, however, to apply the absolute corrections shown in Table F, those
applicable to any value other than even intervals of 10 per cent. being easily
interpolated.

In order to test the method two series of mixtures were prepared, and each
mixture submitted to a full examination. It should be observed that no repetition
of work was made, the object being to ascertain how far the method was applicable
under ordinary routine conditions. Further, the fats used were not" average" fats
obtained by mixing several samples, but were purposely taken at random, and, in
the case of the first series, were not previously tested.

The results obtained were as follows:

TABLE G.
._~_.__ .._.- --~ - ----~---~~--_.-

I

I I

Specific Specific IViscoaity Mel~ing- I Iodine
Melting-

I Illipe Illipe
point of

Gravity Gravity at 600 O. POl11t. Value. - Fatty "Factor." Butter Butter
at 60° O. at 99° O. Acids. I Present. Found.

I
~_._-_.,"- --_._-_._--------_.,------~--_._"------~

Fil'St Series.
°0. °0. Per Oent. Per Cent.

0'8826 0'8575 99·4 31'0 35'0 48'3 3320 10 15'8
0'8827 0'8580 99'8 31'2 33'2 48'8 3466 20 28'6
0'8828 0'8577 100·0 31-5 33'3 49·5 3546 30 35'3
0·8829 0'8577 100·7 30'0 33'3 51'0 3503 40 31'8
0'8830 0'8577 102·0 32·0 32'6 50'8 3853 50 60'1
0'8830 0'8578 102'0 31'4 32'3 50'5 3793 60 55'4
0'8830 0'8579 102'2 32'1 32'2 50'6 3905 70 64'2
0'8830 0'8580 102'8 32·0 31'7 51'0 4010 80 72'0
0'8830 0'8580 103'0 32'3 31'4 52'8 4227 90 87'5

Second Series.

0'8825 0'8577 98'3 32'1 37'3 48'8 3125 0 0'0
0'8825 0'8576 99'3 32'0 36'3 49'0 3245 10 8'9'
0'8825 0'8576 99·1 32'5 35'8 50'0 3405 20 23'4
0'8826 0'8576 99'4 32'5 34'7 51'0 3595 30 31'0
0'8827 0'8578 100'2 32'8 34'6 I 51·2 3682 40 46'4
0'8827 0'8576 101'2 33'0 34'1 : 51'5 3780 50 54'5
0'8828 0'8578 101'8 32'0 33'5 i 52'0 3828 60 58'1
0'8827 0'8577 102'0 32"2 33'1 53'0 3983 70 70'0
0'8827 0'8578 102'9 32'8 32'6 I 53'5 4194 80 85'1
0'8828 0'8577 103'0 33'0 31'9 i 54'0 4357 90 96'7
0'8829 0'8579 103·4 34'7 31'2 . 55'0 4790 100 100-0

As a further check, two mixtures were made up containing cacao butter mixed
with two illipe fats of different origin, the latter being in about equal proportions,
and the following results Were obtained:
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A NOTE ON THE HOIL" OF OATS.

By ERNEST PAUL, B.Se., A.1tI().

(Read at the Meeting, May 4, 1921.)

HAVING had occasion to extract some pounds of freshly ground 'whole oats with
petroleum spirit and, with the exception of a paper by Btellwaag.! being unable to find
in the chemical literature on oils anything very definite as to the characteristics of
the oil, advantage was taken of this opportunity for recording them.

The variety used was" Black Tartary," grown on a Fen farm near Peterborough.
It yielded 4'32 per cent, of petroleum spirit extract, calculated on the dry sample.

The whole oats were dried to a moisture content of about 4 per cent. at 36° C.
in a fruit-drying closet, ground, and extracted by percolation under pressure with
hot petroleum spirit of boiling-point 40°_70° C., as long as any appreciable extract was
obtained. A bright filtrate was obtained from the spirit extract with the aid of a
mixture of kaolin and kieselguhr. On distilling off the solvent and partially drying
the residue on a water-bath, it was found that this residue, previously liquid, had
become semi-solid owing to the separation of a light brown granular mass, which
proved to consist largely, if not entirely, of lecithins. In order to get rid of this, the
whole mass was dissolved in dried ether and poured into excess of acetone, the
lecithide being thus reprecipitated as a dirty white granular precipitate, which was
filtered off by suction and proved to contain nitrogen and phosphorus; when dry and
fat-free it only amounted to about 1 per cent. of the total extract.

The oil obtained by evaporation of the filtrate on a water-bath until constant in
weight was a clear yellow-green fluid at ordinary temperatures, becoming thick and
granular at 100 C., and solidifying completely in twenty-four hours at 5° C.; it had a
marked acrid and irritating taste.

The constants of this oil are tabulated below, together with those obtained by
Stellwaag on a filtered ether extract not otherwise treated for the separation
of lecithins.

Konig 2 states that the ether extract of oats consists chiefly of free fatty acids
While this work was in progress a comprehensive article by R. A. Berry 3 on oats,
including some particulars about the oil, appeared. The main points of interest in
this connection are that, according to Berry, the free fatty acids in the oil from
freshly ground oatmeal are negligible, but that hydrolysis of the oil occurs to an
extent depending upon the time elapsing between the grinding and the extraction,
and that the effect of drying is to decrease the rate of hydrolysis, but not to prevent it.

Although no special precautions were taken to guard against hydrolysis or
oxidation during extraction, it seems unlikely that free acid to the extent of over one
third of the total extract could have been produced in this way; it seems more
probable that, even in the fresh oat, the true fatty matter is associated with
a considerable amount of free fatty acid.

1 Stellwaag, A. : Lands», Versuchs. Stat., 1890, 37, pp. 135-155.
2 Konig, J. : Landw. Versuehs. Stai., 1874, 17, p. l.
a Berry, R. A. : J. Aqric, Science, 10, Part IV., October, 1920.
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Volumetric Estimation of Sulphuric Acid. C. Pezzi. (Giorn. Chim. Ind.
Appl., 1921,3, lO-l1.)-Raschig's method of estimating sulphuric acid volumetrically
by precipitating it as benzidine sulphate and titrating the latter, suspended in water,
with ;(J' sodium hydroxide solution at 50° C., is useles~n presence of ferric salts,
which tenaciously retain o,ccluded benzidine sulphate. The author finds that
titration of the precipitate with standard sodium nitrite solution gives results low by
only about 0'2-0'3 per cent., even when ferric salts are present. Two grms. of
benzidine are dissolved in 750 C.c. of water containing 3 C.c. of hydrochloric acid, the
clear solution being made up to a litre; 150 c.c. are sufficient for 0'1 grm. of H 2S04,

This solution is added in the cold, with continual stirring, to the sulphate soll,ltion
containing hydrochloric acid, the precipitate being allowed to settle. The mother
liquor is filtered in small quantities through two filter-papers on a Biichner funnel, the
precipitate being afterwards introduced and washed first with the mother-liquor and
finally several times with hot water, 15 c.c. in all being used. The precipitate is
washed into a beaker, and should be finely divided in the liquid, whilst the papers
are destroyed in a small beaker by means of 15 C.c. of concentrated hydrochloric
acid, and this solution added to the suspension of the precipitate. The whole liquid
is then titrated with -Yo sodium nitrite solution at 10-12° C. until, even 15 minutes
after the titration is finished, a drop of the liquid colours potassium iodide-starch
paper. One c.c. of -,;\ sodium nitrite corresponds with 0'002452 grm. H 2S04 or
0'0024015 grm. SO4' T. H. P.

Detection of Volatile Alkamines in the Presence of Ammonia and of
Tertiary Alkamines in the Presence of Primary and Secondary Alkamines.
Ii. E. Woodward and C. L. Alsberg. (J. Bial. Ohem., 1921, 46, 1-7.)-The food
stuff is distilled with water, and the distillate received in a slight excess of acid. The
acid solution is evaporated to a small volume, made alkaline by the addition of
sodium hydroxide, and distilled into about 1 C.c. of 40 per cent. formaldehyde in a
test-tube. One c.c. of a solution containing 12 per cent. of potassium bromide and
18 per cent. of mercuric bromide is added, and the test-tube gently warmed. In the
presence of over 0·5 mgl'm. of amino nitrogen there is produced a white precipitate
of mercurous bromide which is insoluble on the addition of more formaldehyde.
This reaction is approximately quantitative when employing about 10 C.c. of solution
containing 1 C.c. of formalin and between r{';o and 2~O of the amine. Under these
conditions the precipitate obtained is nearly twenty times the weight of the amino
nitrogen. To detect tertiary alkamines in the presence of others, the volatile sub
stances are distilled off and collected in a slight excess of dilute acid. The acid
solution is evaporated to a small bulk, filtered if necessary, and precipitated
by the addition, from a graduated pipette or burette, of ¥ayer's reagent containing
45 grms. of mercuric iodide and 33 grms. of potassium iodide per 100 c.c., until no
more precipitation is observed. Each c.c. of the reagent precipitates 59 mgrms. of
trimethylamine. By filtration and distillation of the precipitate with a solution con
taining sodium hydroxide and sodium sulphide, the trimethylamine may be recovered
free from traces of mono- and dimethylamine. T. J. W.
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