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Finally, it was necessary to establish whether the
phosphorus content obtained by the two methods of
extraction were genuine phosphatides. The quanti-
ties obtained were naturally rather small but it was
possible 1o refine some of the crude material by re-
peated precipitation with acetone from ether solution.
Of this refined material 0.092 grams gave 3.39% P,
an indication that the substance is nearly a pure plant
phosphatide. Another sample, not so highly refined,
was analyzed for phosphorus and nitrogen to estab-
lish the P:N ratio. The waxy, brown ether soluble
substance econtained 1.81% P and 0.95% N, showing
that it was only of about 50% strength. The P:N
ratio of 1.1:1 is a very satisfactory result eonsidering
the small quantities of material available.

It was not originally intended to go further into
the question of caffeine extraction, but as it was rela-
tively easy to extract, it was considered worthwhile
to investigate the question further, especially as the
usual caffeine extraction is rather tedious and fre-
quently gives rise to colored products. The caffeine
extracted with alcohol-benzene erystallizes out in
faintly yellow ecrystals in a nearly pure state. The
yields of caffeine in Table 1 eorrespond to the figures
of many previous authors. Only in one case was the
residual caffeine left after the alcohol-benzene extrac-

tion investigated. After the usual light petroleum
and aleohol-benzene extraction a sample of unroasted
Cameroon ecoffee was treated in the usual way for the
extraction of caffeine and only yielded 0.18% of caf-
feine. It therefore seems probable that the aleohol-
benzene would remove all the caffeine if the extrac-
tion were carried out long enough.

Conclusion

Fresh green coffee beans contain a rather high per-
centage of phosphatides in the light petroleum extraect
as well as in the subsequent aleohol-benzene extract.
Nearly all these phosphatides are destroyed by roast-
ing. By using alcohol-benzene as a solvent the major
portion—if not all—of caffeine is extracted also and
can easily be isolated in a pure state.

I desire to express my thanks to Charles M. Caines
who has been conducting a good deal of the analytical
work.
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Report of the Committee on Analysis
of Commercial Fats and Oils

Fat Stability Test

The Committee has not done any collaborative work
on the fat stability test during the past year. How-
ever, some work has been going on in one of the lab-
oratories, investigating some of the variables involved
in the test. There is nothing definite to report at this
time.

Unsaponifiable Matter

A group of samples was prepared by adding known
quantities of various types of unsaponifiable matter
to coconut oil. Coconut oil was used because of its
natural low content of unsaponifiable matter. These
samples were submitted to a subcommittee who de-
termined the unsaponifiable matter by several selected
methods. The results are shown in Table 1.

TABLE 1
% Unsaponifiable Matter in Refined
Coconut Oil
Labora-
tory Metbod Refined g%}s . Plus Plus 1?(‘728
Coconut| gholes- | 2%, 2% | Dénatur-
0il terel | Lanolin{Lecithin| jng Oi1
1 Kerr-Sorber(a) 0.60 0.68 2.46 1.85 1.12
2 Kerr-Sorber{a) 0.27 1.98 1.19 4.33 0.90
3 Continuous {b) 0.27 2.10 0.83 6.35 0.70
4 Continuous (b) 0.32 2.20 1.21 0.23 0.38
5 5. P, A. (s) 0,25 2.17 1.28 0.34 0.78
6 S.P. AL (a) 0.28 2.19 1.35 0.28 0.25
2 S.P. A (a) 0.55 2.49 1.50 0.62 0.61
5 F.A C. (b) 0.19 2.07 1.06 0.26 0.84
6 F.A.C. (b) 0,20 1.92 1.03 0.26 0.44

(a) Ethyl ether.
(b) Petroleum ether.

Attempts to use ethyl ether with the continuous and F.A.C. methods
were generally unsatisfactory, due to the formation of emulsions.

In the case of the original oil all methods gave
results within reasonable agreement. When unsaponi-
fiable matter was added, there was a tendency for the

SPA method to yield the highest results although
there was little to choose between it and the contin-
uous method. Denaturing oil is not completely recov-
vered by any method.

A comparison was made between vacuum and air
oven drying. The results appear in Table 2:

TABLE 2
% Unsaponifiable Matter After
Drying in
Vacuum oven
. at 70°C. for
Sample Air ovenoat 30 min. and
10%‘103 C. an absolute
or 15 pressure of
minutes about 112 mm.
of Hg.
Refined coconut oil......c.ceeeccenveenruecionnienane, 0.19 0.19
Refined coconut oil.. 0.25 0.25
Plus 29% cholesterol. 2.07 1.95
Plus 2% cholesterol.........cevvereeerneennns 2.18 2.17
Plus 2% lecithin 0.25 0.25
Plus 29% lecithin 0.37 0.30
Plus 2% lanolini e, . 1.08 1.01
Plus 29 1800HD. i merrrer e ccesoenns 1.28 1.28
Vacuum oven
. at 56°0..
Air Oven and an abso-
at 101°C. inte pressure
for 15-20 of 4 mm, Hg.
minutes to constant
weight
BOBPD.c ot et 0.66 072
Brown grease.....ooiviiiiiertrneiircoseesnesoncsennnsd 2.00 2.40
Light grease........ivceeeeeienrannnriensecronciascnses 0.86 0.91
Brown greas | 1.88 1.90
Yellow grease... 0.70 0.70
Yellow grease... 0.96 0.93

Further work will be done on drying methods with
special reference to the recovery of denaturing oils
because it is probably at this point that this material
is lost. Further work will also be done on the com-
parison of methods.
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Congeal Point Soap No. 3
Continuing the work started last year on the con- 2.58 8-2;* g-ig o-60 o-008 o-008
geal point, another group of samples was submitted 2007 | 0.34 0.22 0,62 | 0.008 | 0.001
to a subcommittee for trial with some modification of 3o 9-28 00 o.58 9-005 o000
the methods used last year. The results are shown in = S o o o b os | G608 | 0.001
Table 3 : 2.05 0.45 0.18 059 | 0.008 | 0.001
able o: . 211 0.38 0.17 0.61 0.01 0.001
Average. 2.05 0.36 0.18 0.60 | 0.009 |
TABLE 3 Std. devia p1s | o0032| o002 | 003 A
Samples A.0.C.8. Collaborative Samples—Tallow
Laboratory Tall N
16 17 18 19 allow No. 1
o ° o ° 0.06* 0.53 0.02 0.002
0. % C. o 0.22 057 | o001 | 0000
1.. 302 31.0 32.3 29.6 0.21 0.55 0.013 0.002
2 30.6 31.8 33.0 31.2 .20 0.53 0.01 0.000
3 31.3 318 34.0 31.4 0.21 0.58 | 0.01 | 0.000
4 319 36.3 37.4 35.7 0.20 055 | 0013 | 0.002
5.. 30.0 30.4 30.5 28.8 0.21 0.56 0.0138 0.001
019 038 | 0001 | 0.001
. . 0.21 0.56 | 0.012 | e
Although in a few instances there was agreement 057 | 001 0025 | ...
between different members, generally speaking there Tallow No. 2
was no improvement over resuits previously reported 2.10 0.47 009+ [ 090 | 001 | 0.001
i - 1.74 0.30 0.18 0.87 0.01 0.600
[Q}l & Sqap, 223, 101-107 (1945)]. Further study of Tea 058 018 079 0011 | 000086
this method will be necessary before any recommenda- 163 ggg 921 P 0.01 9-000
3 M 1.8 P . R:t: B X
tion can be made. A motion was made, seconded, and O RO T
carried at the November committee meeting to issue 130 o2l 0a5 | 0% 80071 3998
the statement that the committee has found none of 1.83 036 | 01T 083 | 001 | e
the present methods satisfactory and does not recom- 0.14 2 'r Y B
mend their use for the evaluation of solid fate. v
2.22 0.558% 0.06* 0,70 0.01
2.16 0.28 0.24 0.73 0.01
TABLE 4 2.20 0.24 .21 0.67 0.010
Speetrophotometric Analyses % ?é ggg 8}8 g g% gg%
A.0.0.8. Collaborati —Sean  Bueen] e A e | ]
8. Collaborative Samples—Soap 314 T o5y G756 6609
; : 1 o211 0.37 0.18 071 | 0.01
Labora- Non-Conjugated Conjugated | 213 0.32 0.20 070 | 0.01
tory Line- Lino- Arachi- . . Tetra- Std. deviation.| 0.11 0.060 0.02 0028 | .oee
leic lenic donic Diene Triene ene Nore: Results marked with an asterisk not included in average or
standard deviation.
Seap No. 1
2.22 086+ | 018 0.61 0.007 | ©.001
. .33 0.18 0.66 0.01 0.00
1.88 0.36 0.17 0.63 0.006 | 0.0008 F.A.C. Color Comparator
172 0.33 0.13 0.57 0.007 { 0.000 :
198 | 031 0.15 0.61 | 001 | 0.000 Mr. Whyte of Colgate-Palmolive-Peet Company has
204 | 089 1 01& 1 08 | Soal Saoot constructed and submitted another model of his pro-
e 195 ] 938 015 o e o posed FAC color comparator. However, it has not
Std.deviation.{ 0314 | 0.036 | 0019 | 0028} ... - been examined yet by all members of the subcommit-
Soap No. 2 tee so that no action ecan be taken.
g ?g 822* 0.14 0.57 0.008 0.001
.32 0.20 0.62 0.01 | 0.000 o . . .
207 | o046 | o012 | ol61 | 0009 | 0.0008 Stability of Sodium Thiosulfate Solution
1.85 0.51 0.16 0.51 0.008 | 0.000 - ; ) . . .
2.26 0.36 018 0.56 0.01 | 0.000 The stability of sodium thiosulfate solution as influ-
2.38 0.47 0.19 659 | 0.011] 0000 enced by the various suggested stabilizing agents 1s
10. 2.18 0.36 0.16 0.60 0.01 0.001 ] 3 +1
Aversger ol 214 | o038 | o1 | 0558 | 00000 | under investigation. The storage tests are not yet
Std.deviation.| 014 | 0063 | o026 0035{ .. | .. . complete so that no conclusion ean be made now.
TABLE 5
Tallow Refining-—Bleaching Tests
1 2 3 4 5
Laboratory Bleach Bleach Bleach Bleach Bleach
g A A
Fac | 00 Fac | 0 rac | F FAC | ¢ R FaC | ¢ R
Aeorrrrrienn ettt st ar e 11A 8 1.2 15 30 3.2 9 30 2.4 15 5.6 13 7 1.3
2 114 8 1.2 15 25 2.5 7 20 2.0 15 5.8 13 7 16
8 R Uy 11A 8 1.2 15 22 3.2 7 17 2.0 15 4.9 13 T 17
9... 1B | 10 1.4 15 20 2.6 7 20 2.4 17 6.6 11 7 19
oo esoee e srrene e eeeseeren 118 9 09 11B | 26 2.6 7 17 14 11B 5.4 11 9 09
AVOTAZL....covirrerrrirereeeriirans cererean R e 12 v 2.8 e 2.1 5.7 ... 1.8
Std. deviation..... . 0.16 0.31 0.27 o 0.56 . 0.35
8 7 9 10 11
Laboratory Bleach Bleach Bleach Bleach Bleach Bleach
AC FAC
FAC | ¢ R FAC | R FAC | ¢ 'R FAC | ¢ 'R ¥ v R v R
9 6 086 11A 5 1.6 g 8 1.3 13 25 2.3 9 10 1.7 11 7 0.6
9 7 09 11A 8 1.6 9 9 14 13 20 2.5 9 15 2.0 11 8 09
9 7 1.0 11A 8 1.7 9 9 16 13 17 21 9 20 16 11 8 1.1
g 7 1.8 11A 7 1.7 11 10 1.9 11 13 2.0 11 10 2.0 11 6 1.1
9 7 07 11A 11 1.2 9 12 1.2 13 18 1.8 g9 13 1.3 11 7 0.7
Average . 09 v 1.5 wee 1.5 e 21 e LT e 0.9
Std. deviatio . o024l o023l L " oea T 024 0.26 . o 020

FAC color determined on original sample as submitted.
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Standard Potassium Dichromate

A few years ago this Committee strongly urged the
U. 8. Bureau of Standards to prepare and maintain
a standard sample of potassium dichromate to serve
as a standard for oxidimetry and iodimetry. Such a
sample is now available and may be purchased from
the U. 8. Bureau of Standards at Washington, D. C.

Spectroscopic Methods

A subcommittee undertook to analyze a group of
soap and tallow samples by the spectroscopic method
of the Rubber Reserve Company. The results obtained
are shown in Table 4. A committee has recently been
appointed on spectroscopic methods with R. C. Still-
man as chairman, and any further work of this kind
will be referred to that Committee.

Tallow Refining-Bleaching Test

Work was started this year in an effort to find some
better means of evaluating fats from the standpoint
of color for soap production. This began with a col-
laborative study using a method proposed by L. B.
Parsons [Oil & Soap, 20, 256-7 (1943)]. This method

is not concerned with refining loss, but only with the
bleached color. The data obtained on a series of sam-
ples appear in Table 5.

These samples were bleached with an activated
bleaching earth. It is evident from these data that
there is no correlation between the FAC color of the
original fat and the color after refining and bleaching.
Further work will be done this coming year on this
method.

Rewriting Methods

During the past year a subcommittee has worked
extensively with the editor of the Analytical Methods
in reviewing the methods of the entire section on Sam-
pling and Analysis of Commercial Fats and Oils for
the new book of methods which is in preparation.
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The Evaluation of Bleaching Earths*

The Adsorptive Capacity of Some Bleaching Earths of Various
pH for Chlorophyll in Soybean Oil

HERBERT F. HINNERS, JUSTIN J. McCARTHY, and RAYMOND E, BASS
Lever Brothers Company, Edgewater, N. J.

T is generally recognized that few, if any, types

of bleaching earths are equally well suited for the

adequate color reduction of all kinds of oils. Nearly
all bleaching-earth manufacturers produce several
types of adsorbents for industry, at times recommend-
ing a particular type for a specific 0il. Assuming that
the bleaching-earth producers know how to prepare
a type of earth which is especially suitable for a very
specific group of oils, it is still almost totally unknown
why an earth prepared in a specific manner is suited
for one type of oil and at the same time, ineffective
for others. It is also interesting to note that this indi-
vidual suitability of bleaching earths is sometimes
very seleetive. An earth designated by the manufac-
turer for one group of oils will bleach some oils of this
type to a greater extent than other oils of the same
type (1).

Parsons (2) sunggested that the decolorization of
oils by fuller’s earth was due to adsorption. Subse-
quent work has led to the general acceptance of this
point of view. Many of the earlier adsorption studies
were correlated by Rogers, Grimm, and Lemmon (3)
who showed that in bleaching experiments, using a
number of petroleum products and several different
types of adsorbents, that Freundlich’s (4) equation
applies accurately when the amount of color removed
is used as a measure of the amount of material
adsorbed.

In attempting to follow this procedure in the de-
colorization of vegetable oils, one is confronted with
the problem of determining the true color of the

* Presented at the 19th annual Fall Meeting, American Oil Chemists’
Society, Nov. 7-9, 1945, Chicago, Ill.

unbleached and bleached oil. Obviously, the Lovi-
bond system of color matching, as is universally used
today in the vegetable oil industry, is inadequate in
this respect for it is impossible to obtain a satisfac-
tory match by a combination of red and yellow
glasses for an oil, such as soybean, which contains
varying amounts of red, yellow, and green pigments
(5). The values of a true color must be additive
in the sense that the color, C,, of a mixture of two
oils having colors C, and C, will be given by the
equation:

Ca Va + Cb Vb
100

where V, and V, respectively are percentages (by
volume) of the oils whose colors are C, and C, (6).
Therefore, in the present work, observations have
been confined to the chlorophyll band of the spec-
trum, whereby more accurate and comparative values
could be obtained spectrophotometrically to satisfy
the conditions of the above equation.

The chemieal properties of bleaching clays, natural
and artifieially aetivated, as well as aetivated carbens,
have been studied extensively by many investigators.
and it has been generally concluded that in most in-
staneces the bleaching action must be determined em-
pirically because there appeared to be no definite
relationship to chemically determinable values.

Parsons (7), however, in discussing the properties
of fuller’s earths, pointed out that all earths which
had been found valuable for bleaching showed a dis-
tinet so-called ‘‘acid reaction.”” If a wetted sample
was touched to neutral litmus paper, the paper turned

Cn=



