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a large extent in the industry-—which circumstance would seem
to be a reason to consider that the grade scale corresponding
to the use of the proposed earth would classify refined oils
more reliably for commercial utilization than does the current
official (English) earth.

In considering the variations in the equivalent dosage found
on different samples of refined oil, it must he emphasized that
different kinds of bleaching earths act differently in bleaching
vegetable oils. The pigment systems of the oils are not simple,
and experience has shown that fuller’s earths remove various
pigments selectively to some extent; also the selectivity of one
earth may be quite different from that of another earth of a
different type. We therefore have to expeet some appreeciable
variation in the percentage of one earth mnecessary to bleach
different oils, even of the same kind, to the same color as an-
other earth of a different type—especially one which is far
more active, or far less active. An outstanding piece of evi-
dence of this is the cireumstance that a very much smaller equiv-
alent dosage for the proposed earth was found applying to
soybean oil than was found for cottonseed oil.

Accordingly, in reaching the deeision to change the type of
its official bleaching earth from that of English earth having
relatively low activity, to a domestic earth eomparable in a
degree to domestic earths being used in commereial bleaching,
it should have been understood that even a fair degree of uni-
formity of equivalent dosages between the two earths, when
compared on different oils, could not neeessarily be expected;
and had such uniformity been set up as a prerequisite for
making the ehange to a domestic natural earth, we believe that
such a requirement should have been sufficient to rule out the
change in the first place.

Although somewhat disappointed at first, after studying the
matter and taking into consideration the differential selective
action, the committee considered that the oil-to-oil uniformity
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of the proposed earth in relation to the official earth was as
good as could be expected when comparing two entirely differ-
ent types of earth—two which differ in aetivity as much as do
these. Once the change is made, if it is made, there seems ade-
quate reason to believe that the new earth will perform in the
desired function as well as the English earth. About the same
percentage of the refined cottonseed oil made should still be
graded as bleachable as before, although a few oils here and
there, a small percentage of the whole, will undoubtedly grade
bleachable with the new earth, when it would have failed to do
80 with the old English earth—and vice versa.

In such cases, if one asks which earth gives the ‘‘correct’’
indication, the committee believes that there is just as much
reason to favor the indication of the proposed, more active
earth than there is to let the indication of the old (English)
official earth determine the grade. In fact, since the proposed
earth is far more similar to the earths used by many refiners
in ecommercial practice, this should perhaps make it the pre-
ferred one in cases of conflicts of grade indication. But it is
significant to recall that with only one earth to use, there could
be no such thing as conflict between the two.

In this last connection we might also consider that if the
industry had been using an official earth similar to the pro-
posed earth during the past 25-odd years and for some reason
it were considered desirable or necessary to change over to a
‘“‘new’’ official earth similar to the currently-official earth, ex-
actly the same discrepancies would be encountered, and one
believes that such objections as might be voiced to making the
change would probably be much louder than we are likely to
hear in the present instance, if this change is approved—espe-
cially as it would represent a considerable departure from
commercial practice.

EeBERT FREVER.
February 12, 1954

Fatty Acid Contents of Certain Processed Foods®

CONSTANCE WILLARD, R. D. ENGLERT, and L. M. RICHARDS, Stanford Research Institute,

Stanford, California

N recent years the role of fat in the diet has been

found to be much more significant than was pre-

viously realized. In particular, such unsaturated
constituents of fat as linoleic and arachidonic acids
have been found to be essential to the health of labo-
ratory animals (5, 6, 11). While there is less evidence
concerning the role of these fatty acids in human nu-
trition, a deficiency of these acids in humans may be
associated with certain forms of eczema and with
other symptoms comparable to the first elinical mani-
festations of essential fatty acid deficiency in animals
(4, 10).

Because these acids are highly unsaturated and
therefore subject to possible alteration or destruction
by the oxygen of the air, chemicals, or heat, the effects
of ordinary processing and cooking of fat-containing
foods are of significance in human nutrition. Most
fat analyses reported in the literature have been per-
formed on unprocessed, raw samples (12). Recently
however studies of the effect of cooking on the essen-
tial fatty acids of meats and poultry (8), and of
baked and fried foods (7) have been made. In the
present work the fatty acid contents of certain foods
which had undergone various types of processing are
reported. The foods studied include meats cured by
several processes, American and Swiss type of process
cheeses, and vegetable oils altered by hydrogenation.

Samples
Fresh, representative samples of bacon, ham, lunch-
eon meat, and frankfurters were obtained directly

1 This research was supported in part by the U. 8. Department of
Agriculture through a contract sponsored by the Bureau of Human
Nutrition and Home Economics.

from a processing plant. The luncheon meat and
frankfurters contained both pork and beef,

Samples of Swiss- and American-type processed
cheese, together with corresponding samples of
“‘cheese raw material,”’ taken just before addition of
the emulsifiers to the cheese prodnets, were obtained
from a manufacturer.

Oleomargarine was purchased over the counter,
and a sample of bakers’ shortening was obtained from
a distributor.

General Procedure and Results

Two sets of data were obtained for each sample
analyzed:

I. A small portion of fat was converted to fatty
acids (see following section), and these were analyzed
spectrophotometrically for polyunsaturated compo-
nents.

2. A second portion of fat was converted to methyl
esters by methanolysis except in the case of the cheese
fats. By use of special techniques the fatty acids of
the latter 'were esterified 4n fofo by conventional
means without the conventional prior steam distilla-
tion of volatile components. In all cases the total
methyl esters were fractionated in one distillation
without separation of saturated and unsaturated
portions.

Individual distillation cuts were combined into
fractions representing acids having the same number
of carbon atoms or into transiticn fractions repre-
senting acids of two different earbon chain-lengths.
Bach fraction was then analyzed chemically and
spectrophotometrically to determine both saturated
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and unsaturated fatty acid components. Typical dis-
tillation curves are illustrated in Figures 1 and 2.

Comparison of polyunsaturated components deter-
mined on the total fatty acids (Procedure 1) and in
the methyl esters, calculated to the fatty acid basis,
(Procedure 2) are presented in Table I. The per-
centages of total fatty acids of each chain-length ob-
tained by analysis of the methyl esters (Procedure 2)
are presented in Tables II, ITI, and IV for cheeses,
cured meats, and hydrogenated oils, respectively.

The weight percentage of the fatty acid constitu-
ents in each food are presented in Table V.

Methods

Care was taken to prevent undue exposure of the
samples to heat, light, and oxygen of the air. Where-
ever necessary, procedures were carried out in a ni-
trogen atmosphere or in the presence of a solvent
which provided a protective blanket of vapor.

Extraction of Fat. Fat was extracted from the
meat products and the ‘‘cheese raw materials’’ by
blending 100-g. batches of roughly cut material with
200 ml. chloroform in an Oster blender for one-min-
ute periods. The blended mixture was filtered with
suction and the filtrate dried over magnesium sulfate.
Oleomargarine, the only sample requiring special
treatment, was heated to boiling with twice its weight
of chloroform. The chloroform layer was separated
while hot from the emulsified aqueous layer, which
was re-extracted with two more small portions of hot
chloroform. The combined chloroform layers were
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TABLE I

Comparison of Polyunsaturated Acids Determined on Total Faity Acids
and on the Distillation Fractions of the Methyl Esters of Food
Fats (Converted to the Fatty Acid Basis)

(weight percentage acids in total fatty acids)

Conj.
Conj. Conj. Tet- Tet-
Diene Diene | Triene| Triene| raene | raene
Bacon
Total Acids....... 11.3 0.22 0.56 Trace 0.51 T.ace
Distillation
Practions......... 10.0(1) 0.26 0.57 0.01 0.42 Trace
Cheese, American )
Total Acids....... 1.39 1.58 0.81 0.04 0.46 0.01
Distillation
Fractions.......... 1.48 1.08 0.88 0.01 0.18 0.00
Cheese, Swiss
Total Acids....... 1.43 1.60 0.78 0.03 0.40 0.00
Distillation
Fractions.......... 1.07 1.30 0.76 Trace 0.13 0.00
PFrankfurters
Total Acids....... 8.53 0.28 0.60 Trace 0.40 Trace
Distillation
Fractions..........| 8.01 0.30 0.47 0.01 0.28 Trace
Ham
Total Acids....... 10.2 0.26 0.60 0.00 0.47 0.00
Distillation
Fractions.......... 9.62 0.36 0.72 0.01 0.43 Trace
Luncheon Meat
Total Acids....... 7.40 0.47 0.51 0.01 0.44 0.00
Distillation .
Fractions.......... 7.55 0.43 0.19 0.01 0.42 Trace
CMEFBY
Shortening
Total Acids....... 5.06 0.17 0.04 Trace 0.00 0.00
Distillation
Fractions.......... 4.74 0.23 0.07 0.01 Trace 0.00
QOleomargarine
Total Acids....... 14.3 0.47 0.00 0.06 Trace 0.00
Distillation
Fractions 13.8(8) 0.47 0.05 0.2 Trace 0.00

NOTE: Figures which are not significant have been placed in paren-
theses.

washed with small portions of hot water and dried
over magnesium sulfate.

Fat and Moisture. Determinations were made on
all samples in accordance with the appropriate A.O.-
A.C. methods (2). The bone and rind were removed
from the ham, and the easing from the luncheon
meat. The fat from the ‘‘cheese raw material’”’ was
analyzed; the results were calculated to the basis of
the processed cheese, using the percentage of fat and

TABLE II

Composition of Fatty Acids of Cheeses
(weight percentage acids in total fatty acids)

American Cheese Swiss Cheese
{Processed) (Processed)
Oy Butyrie.. - 2.72 2.36
Cg Caproic 1.76 2.17
Cg Caprylic. 1.18 1.11
Octenoic 0.01 Trace
Cyp Capric... 2.32 2.42
Decenoic 0.10 0.10
Oz Lauric... 2.48 2.49
Dodecenoic.. 0.25 0.24
Cy4 Myristic....... 10.5(5) 10.8
Tetradecenoic. 0.78 0.88
Cye Palmitic.... 26.2 25.6
Palmitoleic 2.21 2.11
Cys Stearie... 11.6(4) 12.6
i 30.6(8) 31.8
Linoleie......... 1.48 1.06
Conjugated.... 0.27 1.18
iene
Linolenic 0.80 0.74
Conjugated. 0.01 Trace
Oz Saturated.... 1.75 0.58
MONOENE. .uvvvieririerinireeereevererainsans 1.74 1.43
Diene
Conjugated......occeeeeiverneiiiarans 0.81 0.12
Triene
Non-conjugated...ccccceeeerirarrvanes 0.08 0.02
Tetraene
Arachidonic... 0.18 0.13

NoOTE: Figures which are not significant have been placed in paren-
theses.



Aprir 1954

TABLE III

Composition of Fatty Acids of Cured Meats
(weight percentage acids in total fatty acids)
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TABLE 1V

Composition of Fatty Acids of Hydrogenated Oils
(weight percentage acids in total fatty acids)

Frank- Luncheon “MFB” .
Acids Bacon furters Ham Meat Shortening Oleomargarine
Ciz Lauric. i 0.10 0.10 0.47 0.22 Crt MYTISHC coeeeeeirireceernnrrnrenaeeerenees: 1.04 0.54
Cyy Myristie. 1.03 1.08 1.75 0.72 Cye Palmitic.... 13.8 22.0
Tetradecenoic 0.08 Palmitoleic 0.21 2.09
Cy¢ Palmitic 21.7 25.0 21.7(2) 25.4 6.99 2.77
Palmitoleic 2.57 3.34 2.71 3.51 40.2 34.1
Iso-oleie.. 20.9 17.5
Cyz Stearic.... 9.72 11.5 13.7(2) 9.3(4) Diene
Olei 50.4 47.4 44.4(1) 48.0 Linoleic 4.7 13.36
Iso-linoleie 541 3.66
9.56 7.73 9.07 7.23 Conjugated 0.02 0.22
Conjugated........c.... 0.10 0.18 0.16 0.12 Triene
Triene Linolenie. 0.04 0.01
Linolenic.......ouvvenns 0.45 0.46 0.57 0.11 Conjugated. Trace Trace
Cuy Saturated... 0.66 0.28 0.40 1.24 Cso Saturated 3.25 1.87
Monoene. 2.59 2.08 3.60 2.97 Monoene.... 1.84 0.94
Diene Iso-monoene..... 1.08 0.44
Non-conjugated...... 0.45 0.28 0.55 0.32 Diene
Conjugated............. 0.16 0.12 0.20 0.31 Non-conjugated 0.04 0.08
Triene Iso-diene...... 0.28 0.11
Non-conjugated...... 6.12 0.1%1 0.15 0.08 Conjugated 0.21 0.25
Conjugated........o.e.. 0.01 0.01 0.01 0.01 Triene
Tetraene Non-conjugated 0.03 0.04
Arachidonic...........| 0.42 0.28 0.43 0.42 Conjugated 0.01 0.02
Conjugated ...l Trace Trace Trace Trace

Norg: Figures which are not significant have been placed in paren-
theses.

moisture obtained on the finished produet. This pro-
cedure was followed because separation of fat from
finished processed cheese, containing emulsifiers, re-
guires chemical treatment which may alter the fat.
In contrast, fat may be obtained from ‘‘cheese raw
material,”’ to which emulsifiers have not yet been
added, by simple extraction. The procedure of going
from cheese raw material to finished produect, involv-
ing 5 or 6 minutes’ blending at approximately 65°C.,
was considered not to have any effect on the fat.
Preparation of Faity Acids. A portion of each fat
solution was stripped of solvent under nitrogen with
the use of reduced pressure. Fatty acids free from
non-saponifiable materials were prepared from the
fat by the method of Lundberg (15). Special care
was taken to insure quantitative recovery of low mo-
lecular weight constituents in the case of cheese fats.
Preparation of Methyl Esters of Meat Fats and
Hydrogenated Otls. The methanolysis procedure of
Kurz (13) was used except that the fat was in chloro-
form rather than ethereal solution. The percentage of
fat in an aliquot of the chloroform extract obtained
from a sample was determined to ingure correct pro-
portions of the reactants; free fatty acids in the fat
solution were determined (they were always neghi-
gible) to ascertain the essential neutrality of the so-
lutions. Finally the reaction mixtures obtained were,
after being worked up, subjected to a second meth-

anolysis to econvert traces of unreacted glycerides to
esters.

Preparation of Methyl Esters of Cheese Fats. The
fat, freed from solvent, was converted to fatty acids
in 50-g. bateches by Lundberg’s method (15) except
that sulfuric rather than hydrochloric acid was used
to liberate the acids after saponification and removal
of the alecohol. The acids were extracted with ether,
dried over magnesium sulfate, and the ether removed.
The acids, 4n foto, were then esterified with purified
methanol, using sulfuric acid as the catalyst, and
worked up by essentially conventional procedures:
The catalyst was nearly neutralized, most of the meth-
anol distilled off, and the esters, taken up in ether,
were washed with water, sodium carbonate, and wa-
ter again. The ethereal solution was dried over mag-
nesium sulfate and stripped of solvent. Unesterified
acids were recovered from the alkaline wash, esteri-
fied, and added to the main produect.

Special care however was taken in this procedure to
prevent loss of soluble and volatile low-molecular
weight components. All aqueous washes were ex-
haustively extracted with ether, and the extracts
added to the main solutions; solvents (ether and ex-
cess methanol) were stripped using an efficient col-
umn. Finally the aqueous washings were steam-dis-
tilled, the distillate titrated with standard base, and
the results caleulated as butyric acid. Better than
96% yield of esters could thus be obtained. No sepa-
ration of ‘‘saturated’’ and ‘‘unsaturated’’ portions
of the esters was made in any instance.

TABLE V
Weight Percentage Fatty Acids in Foods
Saturated Unsaturated
Percentage | Percentage

Moisture Fat irz O and Total . . Total

in Food Food Cya Cu Cig Cas Above | Saturated| Monoene | Diene | Triene Tetraene sa,tggt.ed
Bacon.......ceeee STTTITIIYON 23.75 59.45 .06 0.59 12.3 5.5 0.37 18.8(2) 31.63 5.82 0.32 0.24 38.0(1)
Cheese, Amprlpan 1 40.39 30.75 0.52 3.1 7.6 3.4 0.51 17.6(4) 10.37 0.75 0.25 0.05 11.4(2)
Cheese, Swiss 2., 42 .39 26.14 0.61 2.9 6.3 3.1 0.14 14.8(3) 9.08 0.58 0.18 0.03 9.8(7)
Frankfurtsrs 48.10 33.05 0.03 0.34 7.9 3.6 0.09 11.9(6) 16.72 2.64 0.19 0.09 19.6(4)
Ham..oooooevviennn, 56.25 2511 0.11 0.42 5.2 3.8 0.09 9.1(2) 12.238 2.40 0.16 0.10 14.8(9)
Luncheon Meat..'. 57.50 20.37 0.04 0.14 4.95 1.82 0.24 7.1(9) 10.62 1.55 0.03 0.08 12.2(8)
“MFB” Shortening . 0.073 99,93 0.99 13.2 6.67 3.11 23.9(7) 61.29 10.19 0.08 | ... 71.5(6)
Oleomargarine 14.04 80.64 | ... 0.42 17.0 2.14 1.44 21.0(0) 42 .47 13.57 0.05 ' .. 66.0(9)

!In addition to acids tabulated, contains 0.78% Gy, 0.51% C,, 0.834% Cs, and 0.67% Cyo saturated acids.
2 In addition to acids tabulated, contains 0.589 Cy, 0.53% (4, 0.27% Cy, and 0.60% Cyo saturated acids.

3 Assumed.

*In converting fatty acids in fats to fatty acids in foods, the non-saponifiable matter in the fat was ignored for purposes of calculation,
Note: Figures which are not significant have been placed in parentheses.
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Distillation of Methyl Esters. Distillations were
made through a jacketed, electrically-heated column
with a total econdensation, variable take-off head. The
column, constructed of 14-mm. Pyrex tubing, was
packed with single-turn Y4-inch glass helices for a
length of 32 inches. The 500-ml. distilling flask was
heated by an oil bath. Bumping was prevented by
use of a magnetic stirrer.

In most cases 120-g. samples were taken. Distilla-
tions were carried out at 5.0 mm. until the end of the
(., plateau was reached, when the pressure was low-

ered to 1 or 2 mm. and distillation continued until the -

C,, range was attained. About 25 cuts were taken in
a continuous distillation which usually took some 24
hours to complete.

In the case of the cheese fat methyl esters 300-g.
samples were taken to insure sufficiently large
amounts of each component for satisfactory analysis.
Distillation was started at atmospheric pressure, and
the pressure was gradually diminished, being ad-
justed to 5.0 mm. by the time the C,, range was
reached. Sixty-five to 70 cuts were taken in distilla-
tions lasting 55 to 60 hours. The refractive index
was determined on each cut after weighing and
plotted against total grams of esters distilled.

Treatment of Distillation Fractions, From consid-
eration of the distillation curves, individual cuts were
combined quantitatively into b or 6 fractions for each
sample or, in the case of the cheese fat esters, into 12
or 14 fractious, representing acids of the same carbon
chain length or transition fractions containing acids
of two chain lengths.

The final fraction in each case contained the distil-
lation residue and was assumed to include all the non-
saponifiable material originally present in the ester
sample. This fraction was therefore converted to non-
saponifiable-free fatty acids by Lundberg’s procedure
(15). Non-saponifiable matter was determined quan-
titatively on a sample of the original methyl esters;
the amount in the total charge was calculated and
subtracted from the weight of the residue.

Saponification equivalents (or neutral equivalents,
in the case of fatt: zeids) were run on all fractions.
Todine values (V7ijs) were determined ou all frae-
tions except the U, and C, cuts of the cheese fat
methyl esters. Polyunsaturated components were de-
termined spectrophotometrically on all cuts contain-
ing C,, or higher components by the original method
of Brice et al. (3) excep’ that nitrogen blanketing
was 1sed during isomerization. ‘‘Liquid and solid
fatty acids’’ were determined on the hydrogenated
fats, and froiin ithese results and the speetrophoto-
metric daia already obtained, iso-diene acids were cal-
culated by the method of Tiemon (14).

All determinations were made at least in duplicate.
Official methods of the American Oil Chemists’ So-
ciety (1) were used wherever applicable.

Calculations

Calculations of fatty acid components from the
ester-fractionation data were made essentially as de-
scribed by Hilditech (12) for fractions up to and in-
cluding the C,, fractions. In the fractions containing
C,4 or higher components, total unsaturated material
obtained by spectrophotometric analysis and iodine
value determinations was caleulated, and the satu-
rated portion obtained by difference.

Acids in the final fraction, both saturated and un-
saturated, were calculated as C,, acids though small
proportions of higher molecular weight acids were no
doubt present in some instances. All aecids over C,,
are tabulated simply as ‘‘C,,”” acids. In the case of
hydrogenated acids it was assumed that ‘‘higher’’ un-
saturates would isomerize in the same manner as C,,
material and that the ratio of ‘‘higher’’ iso-monoene
acid to ‘‘higher’’ iso-diene acid would be the same as
that of iso-oleic to iso-linoleic acid.

Finally the standard factor 0.956 was used to con-
vert the percentages of individual fatty acids to per-
centages fatty acids in fat except in the case of those
from cheese, where the factor 0.945 was used.

Discussion

The various procedures employed in the manufac-
ture of the samples studied seem to have little effect
on the essential fatty acid contents except, of course,
in the case of oils which have been hydrogenated.
These samples still contained significant proportions
of linoleic acid, plus iso-acids which may or may not
function as essential acids (9).

Also it may be noted that even the relatively severe
conditions of distillation seem to have little effect on
the polyunsaturated components in the distilled com-
pared with the non-distilled material. In no instance
was there any significant increase in conjugated ma-
terial in the distilled esters. This is in agreement with
a previous study on the effect of heat on fatty esters
(16) in which it was shown that the changes effected
even in the course of prolonged distillation were less
significant than the effect of chemical reagents prior
to distillation.

Milk fat has always posed a problem to the analyst,
not only because of its complexity but because of the
volatility and water solubility of its lower molecular
weight components when converted to free acids or
methyl esters for analysis. The ether extraction of the
acids and removal of the ether prior to esterification
of the whele sample, as was done in the present work,
involves less handling of the fatty material in its most
sensitive form than the usual 4- or 5-hour steam-dis-
iillation of the fatty acid mixture. Furthermore fatty
acids separated by steam contain, besides the nor-
mally steam-volatile components, traces of oleic and
presumably of other acids. When such a mixture is
fractionated and analyzed, ealeulations are necessar-
ily somewhat uncertain for a small proportion of the
acids. Although methanolysis, as used on the other
samples, is undoubtedly the mildest method possible
for the preparation of methyl esters, this process did
not seem advisable in the case of the cheese fats be-
cause of the solubility of the lower molecular weight
esters in the aqueous washes required. Therefore
methy! esters of the total cheese fatty acids were pre-
pared by conventional means. Tt was felt that frac-
tionation of the entire sample in a single distillation
should provide more reliable results than can be ob-
tained by usual techniques.

Summary

Fatty acid constituents of two cheeses, four cured
meats, and two hydrogenated oils were determined;
two sets of data were obtained for each sample. Un-
saturated acids were determined spectrophotomet-
rically in the total fatty acids prepared from each fat,
and saturated and unsaturated components were de-
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termined chemically and spectrophotometrically on
each fraction obtained from distilling the methyl es-
ters prepared from the fats. Close agreement was ob-
tained between the percentages of unsaturated com-
ponents found in distilled and non-distilled samples.
Methyl esters of cheese fats were prepared without
prior distillation of steam-volatile acids; no separa-
tion of saturated and unsaturated components was
made on any sample. Fatty acid components were
also converted to percent of each fatty acid in each
food.
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Fatty Acid Contents of Several Food Products’

CONSTANCE WILLARD, R. D. ENGLERT, and L. M. RICHARDS, Stanford Research Institute,

Stanford, California

N connection with a program for determining the

fatty acid contents of certain processed foods (1),

the fats of several foods which had undergone only
relatively mild processing were also analyzed. These
slightly processed foods were rolled oats, whole white
corn meal, roasted peanuts, peanut butter, and wal-
nuts. Also included in the program were Crisco
shortening and raw peanuts.

The amount of each fatty acid constituent in each
food is reported in Table I as the percentage by
weight in the food.

The analytical methods used were essentially those
previously described (1). The extracted fats were
converted to their methyl esters by methanolysis, the
methyl esters fractionally distilled, and the fractions
analyzed chemically and spectrophotometrically.

The handling of these samples differed from that
of the samples already reporied prineipally in de-
tails of the distillation procedure. Bumping was pre-
vented by means of a fine nitrogen capillary, except
in the case of the corn oil and walnut oil esters. The

1This research was supported in part by the United States Depart-

ment of Agriculture through a contract sponsored by the Bureau of
Human Nutrition and Home Economiecs.

distillations, other than these same two samples, were
carried out intermittently nearly to the end of the C,,
plateau. The remaining high-boiling components
were then (except in the case of corn o1l esters) dis-
tilled through a small vapor take-off column. The ex-
ceptions noted were treated by the refined procedures
reported in the previous paper: a magnetic stirrer
was utilized to prevent bumping, and fractionation
was completed in a single continuous distillation.
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TABLE I

Fatty Acids in Foeds
(weight percentage)

Saturated Unsaturated
Cao and Total Total
Cig Cie Cig Above Saturated | Monoene Diene Triene Tetraene Unsaturated
Cornmeal (3.77% Fat) eoveeicrviiiiniennne]  ee 0.33 0.05 0.4(5) 1.39 1.74 0.02 3.1(5)
Crisco (100.0% Fat)......... 0.56 14.1 6.3 22.5(8) 61.18 11.64 0.20 73.0(2)
Peanut Butter (51.65% Fa 0.54 5.84 2.9 13.2(8) 18.8 17.3 36.1(0)
Raw Peanuts (50.25% Fat). 0.5 5.9 3.3 14.7(0) 17.4 15.94 33.3(4)
Roasted Peanuts (51.3% Fai 0.4 5.9 2.3 11.4(0) 21.8 15.84 . 87.6(4)
Rolled Oats (5.929, Fat) 0.02 0.76 0.24 1.2(8) 1.88 2.42 0.07 4.3(8)
Walnuts (66.8% Fat).... 0.29 3.49 1.86 5.6(4) 10.63 38.90 8.66 58.1(6)

Norm: Figures in parentheses are not significant.
1Probably due to autoxidation products of linolemic acid (2).



