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LIVE OIL foots or sulfur olive oil is produced

by extracting with carbon disulfide olive pom-

ace from which the expressable olive oil has
been removed by hydraulic pressing. Sulfur olive oil
is used exclusively in soapmaking.”” This quotation
approximately summarizes the information on sulfur
olive oil imparted by textbooks devoted to fatty oils.
Thus apparently there is certain misinformation and
a paucity of knowledge of the production and uses of
sulfur olive oil, aceording to the writer’s first hand
information regarding this product.

The term sulfur olive oil has become a misnomer.
Many years ago when the Mediterranean countries
started to extract olive pomace carbon disulfide was
more readily available and cheaper than hydrocarbon
solvents and was used as the extracting solvent ; hence
the name sulfur olive oil.

There is no evidence, however, to mdlcate that Cali-
fornia producers ever used carbon disulfide as a
solvent and its use in Kurope has greatly dimin-
ished. Commercial hexane is in almost universal use
although a few small producers use the fireproof
chlorinated solvents. It would therefore appear that
extracted olive oil would be a more appropriate term
than sulfur olive oil. The term olive oil foots, also
applied to extracted olive oil, is unfortunate because
of possible confusion of this product with the soap-
stock resulting from the refining of olive oil.

Despite the fact that carbon disulfide is not used
as a solvent in the United States, the A.Q.C.8. Silver
Coin Test and the Silver Benzoate Test are used to
detect the sulfur supposedly present in extracted
olive oil, The writer has subjected genuine pressed
olive oils to the above tests and obtained positive
results which were attributed to sulfur-containing
sprays used on olive trees.

Efficient pressing of olives produces an olive pom-
ace of about 8% oil content, but a substantial per-
centage of California pomace contains as much as
129% to 13% oil. The olive pomace is ground, dried,
and brought into Intimate contact with hexane, the
solvent distilled off leaving the extracted olive oil.
Both batch and continuous extraction plants are in
use in California.

Extracted olive oil differs from pressed olive oil
because of the extraction of resins and gums from
the pits and the extraction of relatively large per-
centages of chlorophyll from the skins and pulp. The
unsaponifiable matter of extracted oil tends to be
higher than in pressed oil; the iodine value lower;
the color a much deeper green; and the apparent
viscosity much hlgher

“‘Sulfur olive oil is used exclusively for Soapmak-
ing.”” This statement is, to say the least, debatable.
To the writer’s knowledge, no pressed or extracted
olive oil produced in California is used for soapmak-
ing if it can be processed into an edible product. The
scarcity and high price of olive oil during the war
yvears gave especial impetus to perfecting refining
teehniques to convert all olive oil into edible oil. Like
the processing of other vegetable oils, olive oil proc-
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essing involves reducing the free fatty acid content,
improving the color of dark oils, winterizing oils that
deposit ‘‘stearine,’’ and deodorizing those of inferior
flavor and odor. .

Qil pressed from fresh, sound olives is invariably
low in free fatty acids ranging from a few tenths of
1% to as high as 1%. Ordinarily such oil requires no
processing other than separating it from water and
filtering. Oil pressed from damaged fruit (bruised,
mouldy, or fermented) may run as high as 10% FFA,
be of an unacceptable color, and possess poor flavor
and odor. Pressed oil of this type presents no proe-
essing difficulties; it can be readily caustic soda
refined, the loss running approximately twice the
FFA content; it bleaches readily, and will deodorize
to a bland, odorless oil.

It is extracted olive oil which presents difficulties
in processing; neutralizing is troublesome, bleaching
is often extremely difficult, and winterizing to remove
gums and gelatinous materials is slow and arduous.

Oil which has been extracted from fresh pomace is
generally fairly low in acidity, in the vicinity of 5%.
However, during the olive crushing season pomace
accumulates much faster than extraction plants can
extract it and consequently most pomace undergoes
adverse storage from a week to several months. Dur-
ing this storage fermentation and heating occur so
that the oil extracted is high in acidity, ranging from
10% to 409% and even higher. Acidity of 20% would
be near the average for a season’s production.

Obviously, processing such an oil requires consid-
erably different techniques from that employed on
oils such as corn, cottonseed, and soya where acidities
of 2% or 3% are considered high. Coupled with the
difficulty of high acidity is the fact that olive oil is
readily saponifiable so that excesses of alkalies in
refining are dangerous and to be avoided.

Preliminary to neutralization in the conventional
bateh refining kettle, treatments to precipitate gums
and resins are desirable. Washing the crude oil
with a salt solution containing a small percentage of

~an organic acid such as oxalic acid is beneficial.

This treatment removes certain emulsion-promoting
substances.

Neutralization of an oil containing 20% FFA re-
quires special procedures to promote a separation of
the soap from the oil and subsequent settling of the
soap in the refining kettle. A procedure which has
proved successful is to heat the ecrude oil during
agitation to 140° F. to 150° F., emulsify with 10%
water and then add enough 45° Bé lye to exactly
neutralize the free fatty acids. Agitation is discon-
tinued immediately after the addition of the alkali.
An alternate method involves heating the oil during
agitation to 125° F., adding sufficient 20° Bé lye
to exactly neutralize the free fatty acids, heating to
135° F. and adding 10% to 15% of a 10% soda ash
solution, heating to 160° F. and then stopping agita-
tion. The soda ash solution promotes ‘‘graining’’ of
the soap and aids in settling.

The refining loss using the above methods has been
somewhat more than twice the FFA content of the
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oil. Oils as high as 35% FFA content have been re-
fined, but 35% is generally considered the maximum
for refining by conventional methods.

The writer has perfected methods and equipment
for the esterification with glycerol of the FFA in
very high acid extracted olive oil. The esterification
is continued until the oil has an FFA content of
about 5%. The oil is next subjected to conventional

high temperature, vacuum deodorization, not for the -

purpose of deodorizing at this point, but to convert
mono- and diglycerides to triglyeerides. Attempting
to alkali refine esterified. olive oil containing traces
of mono- and diglycerides results in emulsions.

Bleaching extracted olive oil is often extremely
difficult. In general, massive dosage of activated
clays and activated carbon and very high bleaching
temperatures are required. As an example, 10% aecti-
vated clay plus 1% activated carbon at a temperature
of 300° F. (under vacuum) has been necessary to
secure a merchantable color. The addition of %%
of a 50% solution of sulfuric acid to the oil-clay mix-
ture has resulted in improved color in some instances.
Oils which are objectionably red after bleaching may
be agitated at 200° F. with %% to 1% of alfalfa
meal and filtered. Oils so treated acquire a delicate
green color characteristic of pressed olive oil.

Winterizing of extracted olive oil is necessary to
produce an oil which will remain clear at room tem-
peratures. This process is slow because, when chilled,
the oil forms a gel rather than erystals. A paper
dressed filter press and low filtration pressure is
required for satisfactory processing.

Deodorization presents no special difficulties. De-
odorization at 400° F. at 5 mm. to 10 mm. pressure
for 4 or 5 hours yields a bland, odorless oil. To
digress for a moment, the writer at one time was
required to process an olive oil which had been acei-
dentally contaminated with cottonseed oil. The oil
showed a very positive Halphen test, a strong pink,
indicating 1% or more contamination. After pre-
liminary laboratory experiment, a 20,000-b. batch
of the oil was placed in the deodorizer together with
1 1b. of sulfur, 1 gallon of amyl aleohol, and 1 gal-
lon of carbon disulfide. After 5 hours’ deodorization
the oil was bland and odorless and showed an abso-
lutely negative Halphen test! Deodorization without
the Halphen reagents did not destroy the Halphen
reaction.

Refined extracted olive oil conforms closely with the
chemical and physical characteristics of pressed olive
oil but, of course, does not have the characteristic
olive flavor for which olive oil is so highly valued.
Consequently, refined olive oil is almost never mar-
keted as such, but is blended with pressed olive oils
with strong olive flavors and the blend marketed as
““Pure Olive Oil.”’

Summary

Extracted olive oil is not used exclusively for soap-
making but in fact is used to the utmost extent in
edible oils. General processing procedures are out-
lined for the production of edible olive o0il from high
acid extracted olive oil.
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os. E. L. D’Aquin, J. J. Spadaro, H. L. E. Vix,
J. Pominski, L. J. Molaison, and E. F. Pollard (South-
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Mill Gaz. 51, No. 10, 17-19 (1947). The experiments
were undertaken to obtain information required for
the design and operation of pilot plant equipment
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traction. Crude cottonseed oils were produced on a
pilot plant scale from a single lot of prime cotton-
seed by hexane extraction of the cooked and the un-
cooked meats and by standard hydraulic pressing of
the cooked meats. Refining and bleached color tests

showed that the crude oil obtained by solvent extrae-
tion of either the cooked or uncooked meats with
removal of solvent at a temperature below 140° I,
compared favorably in quality and grade to the oil
prepared by hydraulic pressing. The lightest-bleached
oil colors were obtained from the oil produced by sol-
vent extraction of the uncooked meats. The solvent-
extracted oils appeared to refine better and still give
comparable color and refining tests. The oils pro-
duced from the 3 different processings were subjected
for 1 hour to heating temperatures from 150-240° F.
In all cases the bleached oils were darker in color as
the heating temperature was raised. The oil ex-
tracted from the uncooked meats, although of lighter
original bleached color, appeared to degrade in color
more rapidly at the 150° and 240° F. temperature
levels than did the oil extracted from the cooked
meats; and its final bleached color was darker after
heating at 240° F. The hydraulic-pressed oil was
markedly less affected by heating than either of the
2-hexane-extracted oils and did not exhibit a sharp
bleached color degradation as did the hexane-ex-
tracted oils. It is not known to what extent: the
darker bleached oil colors which resulted from heat-
ing the crude oil can be attributed to actual dark-
ening of the oil n situ during heating or to fixation
of the original pigments. (Chem. Abs.)



