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This invention relates to an improved process 
for saponifying fatty substances, more particu 
larly to an improved process for the saponifica 
tion of vitamin-containing oils and fats to recove 
the unsaponifable material therefrom. 
As is well known, the standard method of sa 

ponifying fatty substances involves heating the 
fatty substance with an aqueous solution of a 
caustic alkali until the esters are converted into 
the free alcohol and soaps of the fatty acids. 
This process has been successfully applied to the 
preparation of vitamin concentrates from fat 
soluble vitamin-containing oils and fats, since it 
has been found that vitamin concentrates may 
be recovered from the saponification mass by 
solvent extraction or other methods. However, 
this method of saponification is somewhat dis 
advantageous in that the Soap is always obtained 
in the form of an aqueous solution or emulsion 
thereof; thus when it is attempted to recover 
the vitamin concentrates from the saponification 
mass, it is necessary to extract the vitamins from 
the aqueous solution or emulsion, a step which 
often presents great difficulties in view of the 
strong emulsifying properties possessed by the 
SOap. 
In order to avoid some of the above-mentioned 

disadvantages, it has been proposed in U. S. Pat 
ent 1,813,454 to carry out the saponification of 
fatty substances with anhydrous caustic soda in 
the presence of an inert organic diluent in which 
glycerine or other alcoholic components of the 
fatty substance are insoluble; the process de 
scribed in this patent is carried out at tempera 
tures sufficiently high so that the glycerine Or 
other alcoholic component distills off during the 
course of saponification along with the Solvent 
employed. While this process has been found 
to be generally satisfactory with respect to the 
saponification of vitamin-free fatty Substances, 
the temperatures preferably employed in this 
process are such that treatment of vitamin-con 
taining fatty substances thereby results in the 
destruction of an appreciable amount of the vita 
mins. Furthermore, the soap produced by this 
process is in gel form and may have a certain 
amount of undesirable color due to decomposi 
tion or polymerization of some of the organic 
materials present in the fatty substance. 

It has been further proposed to obtain fat 
soluble vitamin concentrates from vitamin-con 
taining oils by adding dry sodium hydroxide to 
an oil such as cod liver oil, permitting the mixture 
to saponify, and then extracting the vitamin 
concentrate from the saponified maSS by means 
of a solvent therefor. This process has not proved 
to be particularly practical because of the diffl 
culties in obtaining complete saponification under 
these conditions and in extracting the vitamins 
from the complex Saponification maSS. 
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It is an object of this invention to provide a 
process for the Saponification of oils and fats, 

It is a more specific object of this invention 
to provide a process for the saponification of 
vitamin-containing oils and fats which avoids 
the aforementioned disadvantages. 

I have made the surprising discovery that the 
aforementioned disadvantages, incidental to pre 
vious procedures employed for the saponification 
of fatty substances, may be avoided by forming 
a mixture containing a substantially anhydrous 
strong alkali and a fatty substance dissolved in 
an alkali-stable fat solvent incapable of Sissolve 
ing Substantial amounts of anhydrous Soaps, and 
permitting this mixture to react at a temperature 
below about 100° C. until Saponification is sub 
stantially complete. My process is particularly 
applicable to the preparation of fat-soluble vita 
min concentrates from vitamin-containing fatty 
substances, since I have found that the sapon 
ification of Such fatty substances in accordance 
with my invention produces a mixture in which 
the vitamin concentrates liberated by the sapon 
ification are dissolved in the fat solvent, and thus 
may be easily and completely separated from the 
soap, I prefer to employ a fat solvent which is 
also a solvent for the glycerine or other alcoholic 
component of the fatty Substance, so that the 
alcoholic component formed by the saponification 
may also be readily separated from the Soap. 
However, my invention is not intended to be 
limited to the use of fat solvents capable of dis 
solving the alcoholic component of the fatty sub 
stance, since any alkali-stable fat solvent incapa 
ble of dissolving substantial amounts of anhy 
drous soaps may be employed. My invention 
constitutes a marked improvement Over other 
processes heretofore employed for the saponifica 
tion of fatty substances, since the soap is pro 
duced in Substantially anhydrous condition and 
thus may be easily recovered from the Saponifica 
tion mass because of its in Solubility in the Solvent 
employed. Moreover, when using a fat solvent 
capable of dissolving the glycerine or other alco 
holic component of the fatty substance, as is 
preferred in carrying out the process of my in 
vention, the soap and the alcoholic component 
may be separately recovered directly from the 
saponification mass. The relatively low tempera 
tures employed in my process also permit more 
economical operation. The application of my 
process to the preparation of vitamin concen 
trates possesses the important additional advan 
tage that at the low temperatures employed such 
concentrates may be obtained from the fatty 
substances without substantial OSS in vitamin 
activity. 
The alkali-stable fat solvent employed in ac 

cordance with my invention may be any fat sol 
vent which is stable to the action of strong alkali 



2. 
and which is incapable of dissolving substantial 
amounts of anhydrous Soaps. As hereinabove 
pointed out, I prefer to employ fat solvents hav 
ing the above characteristics which are also ca 
pable of dissolving the glycerine or other alco 
holic component of the fatty substance; many 
such solvents are well known to the art and as 
examples there may be mentioned acetone, 
methyl ethyl ketone, methyl butyl ketone and 
higher liquid aliphatic ketones, benzol, isopropyl 
alcohol, butanol and higher liquid aliphatic al 
cohols, isopropyl ether, dioxane, chlorbenzol and 
other aromatic halogen compounds. I prefer 
to employ acetone in the practice of my inven 
tion, since this solvent is readily available and 
is capable of dissolving the alcoholic component 
formed by the saponification while completely 
precipitating the anhydrous soap formed. Mix 
tures containing one or more df the above Sol 
vents may advantageously be used. For example, 
a mixture of acetone and benzene containing 
about 70% acetone or a mixture of acetone and 
petroleum ether containing about 87% acetone 
are both suitable; furthermore, mixtures of iso 
propanol with benzene or petroleum ether con 
taining about 30% and about 40% isopropanol, 
respectively, may be used with advantage. How 
ever, fat solvents having the above character 
istics, but in which the alcoholic components of 
the fatty substance are not soluble, may be used, 
such as, for example, heptane, gasoline, etc. 
Any saponifiable fatty substance may be 

treated in accordance with my invention; thus, 
for example, beef tallow, coconut oil, palm oil, . 
sperm oil and Other oils, fats and fatty Waxes 
may be processed. My invention is particularly 
applicable, as above pointed out, to the prepara 
tion of fat-soluble vitamin concentrates by the 
saponification of vitamin-containing fatty sub 
stances, such as, for example, cod liver oil, sword 
fish liver oil, tuna liver oil, shark liver oil, etc. 
It is to be understood that the term "fatty Sub 
stance' is used throughout the specification and 
claims to include oils, fats, and fatty waxes which 
may be saponified by treatment With Strong 
alkalis. 
The substantially anhydrous strong alkali emi 

ployed in accordance with my invention may 
be anhydrous sodium hydroxide, anhydrous po 
tassium hydroxide Or any other anhydrous strong 
alkali. The anhydrous alkalis may be made in 
any suitable manner, but I prefer to prepare them 
:by mixing an aqueous solution of the alkali with 
a relatively high boiling organic solvent such as 
kerosene, and then heating the mixture until all 
the water distills off. The alkali may be re 
covered from the slurry thus formed by the use 
of a centrifuge or the kerosene may be Washed 
therefrom with a suitable solvent. 
In carrying out the process of my invention 

as applied to the saponification of vitamin-con 
taining oils, the oil may first be dissolved in an 
alkali-stable fat solvent incapable of dissolving 
anhydrous soaps. The amount of solvent en 
ployed may vary Somewhat depending upon the 
particular solvent used, but ordinarily between 
about 5 and about 6 volumes Of Solvent for each 
volume of oil is suitable. The anhydrous caustic 
alkali may then be added to the Solution, prefer 
ably in a finely powdered condition; the amount 
of alkali added is Ordinarily determined by the 
amount of Oil it is desired to saponify and may 
be calculated stoichiometrically. If desired, the 
mixture may then be permitted to remain at 
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2,847,665 
room temperature until the saponification is sub 
stantially complete. However, I greatly prefer 
to heat, the mixture in order to accelerate the 
Saponification, the temperature in any event not 
exceeding about 100 C.; when using a solvent 
such as acetone boiling below 100° C., the mixture 
is most advantageously refluxed until saponif 
cation is complete. The time necessary for the 
Saponification ordinarily varies somewhat de 
pending upon the temperature employed; the 
employment of slightly elevated temperatures, as 
is preferred, usually effects completion of the 
Saponification from about 3 to about 4 hours. 
Upon completion of the saponification, it will 

be found that the soap formed thereby has pre 
cipitated from the solution in substantially an 
hydrous condition. The form in which the soap 
precipitates may vary with the particular solvent 
employed; thus if acetone is employed, as is pre 
ferred, Substantially anhydrous soap particles 
Separate from the Solution and may be recovered 
by filtration. On the other hand, the employ 
ment of solvents such as isopropyl alcohol may 
cause the Soap to precipitate in the form of a 
gel: the Soap may be recovered from such gels 
by evaporation of the solvent, or by precipitating 
the Soap by pouring the gel into acetone. The 
Soap recovered in accordance with my process is 
Substantially anhydrous and has no undesirable 
color attributable to the presence of decomposi 
tion or polymerization products. This soap may 
be treated as desired. If unsaturated fatty sub 
stances have been saponified, the resulting soap 
may advantageously be hydrogenated in order 
to yield hard soaps suitable for a wide variety of 
purposes, 
The Vitamin concentrates formed during the 

Saponification remain dissolved in the alkali 
stable fat solvent and may be recovered there 
from in any suitable manner, such as, for exam 
ple, by vacuum distillation in an inert gas atmos 
phere. Thus the vitamins are readily recovered 
in a form such that they are completely uncon 
taminated with the soap; furthermore, the yields 
of the vitamin concentrates are excellent because of the relatively low temperatures employed. 
The glycerine formed during the saponification 

may remain dissolved in the alkali-stable fat sol 
vent providing a glycerine solvent is employed. 
When operating in accordance with the preferred 
embodiment of my invention, i. e. when using 
acetone as the alkali-stable fat Solvent, the glyc 
erine remains dissolved in the acetone and may 
be recovered therefrom by evaporation of the 
acetone. I have found that this method of Oper 
ation is particularly advantageous, since the glyc 
erine appears to carry with it a large part of the 
coloring matter contained in the vitamin oils, 
thus yielding Vitamin concentrates pOSSessing ex 
tremely light colors. However, if a solvent Such 
as heptane is employed in which glycerine is not 
Soluble, the glycerine separates from the Saponi 
fication mass along with the soap and may be 
removed from the soap by extraction with a Suit 
able solvent. 
While the above detailed description is confined to the Saponification of vitamin-containing fatty 

Substances, it is to be understood that my inven. tion is equally applicable to the Saponification 
of vitamin-free fatty substances and to the recov 
ery of Soap and glycerine or other alcoholic com 
ponent from the reaction mass. 
The following examples are illustrative of my 

invention; amounts are given in parts by weight, 
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Eacample I 

100 parts of cod liver oil containing 1870 A 
units per gram were dissolved in 400 parts of 
acetone. Anhydrous caustic soda was prepared 
by adding kerosene to an aqueous caustic soda, 
solution and evaporating the water; the resulting 
product contained 59.1% sodium hydroxide, the 
remainder being kerosene, 24 parts of this anhy 
drous caustic soda-kerosene mixture were washed 
with acetone to remove the kerosene and a slurry 
of the caustic soda in acetone was then added to 
the oil solution. The mixture was refluxed with 
agitation for about 2% hours, the soap removed 
by centrifuging, the separated soap washed with 
acetone and re-centrifuged; the acetone solutions 
recovered were combined. The acetone was then 
evaporated from the combined solutions; when 
most of the acetone had been driven off, two lay 
ers formed. The upper layer contained the un 
saponifiable material and the lower layer coni 
tained glycerine. The upper layer was removed 
and the remaining acetone distilled off; the re 
sulting product was an oil containing about 10,200 
A units per gram. 

Eacample II 
l,000 parts of cod liver oil containing 180 A 

units per gram were dissolved in about 6,000 parts. 
of acetone. 205 parts of anhydrous caustic Soda. 
containing 76% sodium hydroxide, the remainder 
being kerosene, were washed with heptane to re 
move the kerosene, and the anhydrous caustic 
soda containing a little heptane was then added 
to the cod liver oil solution. The mixture was 
refuxed with agitation for 2 hours, cooled and 
the precipitated soap filtered therefron by means 
of a filter press in a nitrogen atmosphere and 
under about 5 lbs. pressure. The soap was 
washed with acetone and this acetone solution 
combined with the filtrate from the filter press. 
The acetone was then evaporated from the coin 
bined solutions; when most of the acetone had 
been driven off, two layers formed. The upper 
layer contained the unsaponifiable material and 
the lower layer contained glycerine. The upper 
layer was withdrawn and the remaining acetone 
was distilled off. She resulting product contained 
about 2,150 A. nits per grana. 

Eacgi?ple it 
100 parts of baef tallow having a saponification 

value of 97 were dissolved in 480 parts of ace 
tone, 23.9 parts of a hydrous caustic Soda con 
taining 59.1% sodium hydroxide and prepared 
as described in Example I were washed with 
acetone to remove the kerosene, and the anhy 
drous caustic soda containing a little acetone Was 
then added to the tallow solution. The mixture 
was refixed with agitation for 2% hours. At the 
end of this tirae, the reaction Sixture was per 
mitted to-cool and the soap was centrifuged from 
the inixture. The soap was washed with acetone and dried, whereby a light-gray, anhydrous Soap 
containing only about 0.2% free alkali was ob 
tained Glycerine was recovered by evaporating 
the acetone from the Solution thereof. 

Eagingpie V 
90 parts of a soap stock containing 90 parts 

of beef tallow and 10 parts of coconut oil were 
dissolved in 500 parts of acetone and 14.1 parts 
of anhydrous crystal.ne caustic soda were added 
to the solution. The mixture was then refluxed 
for 2 hours, at the end of which time the Soap 
was gremoved in a centrifuge, washed with acetone 
nm - avoia- -- a snar, this nhtained was sustan 

tially anhydrous and contained only 0.09% free 
alkali. Glycerine was recovered by evaporating 
the acetone solution. 

Eacample V 
100 parts of a soap stock containing 90 parts of 

beef tallow and 10 parts of coconut oil were dis 
solved in 500 parts of isopropyl alcohol and 14.1 
parts of anhydrous crystalline caustic soda Were 

0 added to the solution. The mixture was then re 
fluxed for 2 hours, at the end of which time the 
mass was permitted to cool and the gel-like layer 
containing the soap was removed from the glyc 
erine solution by filtration. The isopropyl alcohol 
was then evaporated from the gel, whereby an 
anhydrous soap containing only 0.07% free alkali 
was obtained. Glycerine was recovered from the 
solution thereof by evaporation of the isopropyl 
alcohol. 

2) Eacample VI 
100 parts of cod liver oil were dissolved in 500 

parts of a mixture of acetone and petroleum ether 
containing about 87% acetone. 24 parts of an 
hydrous caustic soda, containing 59.1% sodium 
hydroxide and prepared as described in Example 
were washed with acetone to remove the kerosene, 
and the anhydrous caustic soda containing a little 
acetone was then added to the Solution of cod liver 
oil. The mixture was refluxed for about 3% hours, 
the soap formed was removed by centrifuging, the 
separated soap washed with additional quantities 
of the above mixture and re-centrifuged; the 
acetone-petroleum ether Solutions recovered were 
combined and about 50 additional parts of petro 

Sleum ether were added thereto. The glycerine 
formed by the saponification was precipitated by 
the addition of the petroleum ether and was sepa 
rated from the solution. The vitamin concentrate 
was then recovered by evaporating the solvent 

40 therefrom in a vacuum. 
It will be evident from the above description 

that the process of my invention provides a novel 
and highly economical process for the saponifica 
tion of oils and fats. From the above description, 

45 it will also be evident that my invention is par 
ticularly applicable to the preparation of vitamin 
concentrates by the Saponification of vitamin 
containing-oils and fats. Therefore, my invention 
will be of great interest to those engaged in the 

50 manufacture of vitamin products, as well as to 
those employed in the Soap making industry. 
The specific Examples I-VI recite separation of 

the undissolved soap from the liquid remaining 
after Saponification by filtration or centrifuging. 

65. These are examples of mechanical separation 
Without change of state of any component of the 
mixture remaining after the saponification. 
Since certain changes may be made in carrying 

out the above process without departing from the 
60 scope of the invention, it is intended that all mat 

ter contained in the above description shall be 
interpreted as illustrative and not in a limiting 
SeSe. 

Having described my invention, what I claim as 
65 new and desire to Secure by Letters Patent is: 

1. In the saponification of a fat containing a 
fat soluble vitamin, with preservation of the vita 
nin, the method which comprises forming a mix 
ture containing the fat, a substantially anhydrous 

70 alkali metal hydroxide, and a liquid that is a so 
vent for the fat and vitamin of the fat but a non 
solvent for the said hydroxide and for anhydrous 
alkali metal soaps, so that the alkali metal hy 
droxide Originally used and the soaps as formed 

75 remain in undissolved condition, warming the 



4. 
mixture to a temperature not substantially above 
100° C. until the fat is saponified, and separating 
the thus formed undissolved soap from the re 
maining solution, the separating of the undis 
solved soap from the remaining solution being 
effected mechanically without change of state of 
any component of the mixture of soap and 
Solution. 

2. The method of preparing a vitamin concen 
trate, which comprises forming a solution of a fat 
containing a fat-soluble vitamin in a liquid that 
is a Solvent for the fat, vitamin of the fat, and 
glycerine but a non-solvent for alkali metal hy 
droxides and for anhydrous alkali metal soaps so 
that the alkali metal hydroxide originally used 
and the Soaps as formed remain in undissolved 
condition, Suspending a substantially anhydrous 
alkali metal hydroxide in the said solution, warm 

2,847,565 
ing the solution and suspended hydroxide to a 
temperature not substantially above 100° C. until 
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the fat is Saponified and alkali metal soap is pre 
cipitated, separating the precipitated soap from 
the remaining solution, and then separating the 
said liquid from the vitamin concentrate and 
glycerine in the remaining solution, the separation 
of the precipitated soap from the remaining solu 
tion being effected mechanically without change 
of state of any component of the mixture of soap 
and Solution. 

3. The method described in claim 2, the alkali metal hydroxide used being sodium hydroxide and 
the said liquid being acetone. 

4. The method described in claim 2, the said 
liquid being isopropyl alcohol. 
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