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This invention relates to improved plastic 
Shortenings and to a process for making them. 

Plastic shortenings are conventionally pro 
duced by appropriate thermal and mechanical 
treatment of a mixture of low-melting oil com 
monly called "basestock” and of high-melting fat 
Commonly called "hardstock.' The basestock is 
Commonly unsaturated in character and pre 
dominantly liquid at ordinary temperatures, al 
though it may and frequently does contain a 
proportion of Saturated compounds. Vegetable 
Seed oils, such for example as cottonseed oil 
and SOybean oil, either unhydrogenated or par 
tially hydrogenated, are especially suitable for 
Such basestocks. The hardstock is commonly 
Saturated in character and solid at ordinary tem 
peratures, although it may and frequently does 
contain a proportion of unsaturated compounds. 
Extensively hydrogenated oils are examples of 
Such hardstocks. Even in the case of lard, a Small percentage of extensively hydrogenated 
fat is frequently added in order to obtain pre 
ferred consistency at high temperature. 

In producing plastic shortenings, the soften 
ing action of the liquid basestock and the stiffen 
ing action of the Solid hardstock are balanced so 
as to obtain the desired plasticity. If, within the 
range of temperatures ordinarily encountered in 
handling shortenings, the basestock is truly 
liquid even at the lower temperatures and the 
hardstock remains solid even at the higher tem 
peratures, a change in temperature within this 
range will inct greatly affect plasticity of the 
Shortening and it is said to have a wide plastic 
or Working range. Such ideal shortenings are 
seldom encountered. In actual shortenings, 
hardenings, hardness normally increases as 
temperature decreases, while on the other hand 
the material may become mushy at high tem 
perature before complete melting takes place. 
i3Oth Such behaviors are undesirable. 

Shortenings composed of mixtures of essen 
tially Saturated hardstock and of unhydrogen 
ated vegetable oils may have a desirable degree 
of plasticity over a range of temperature, but 
yet contain readily oxidizable, highly unsatu 
rated Constituents and hence be subject to ranci 
dity and deterioration on aging. To remedy this 
defect, the basestock may be partially hydro 
genated. As a result, some Saturated fats may 
inadvertently be formed, having a stiffening ac 
tion. On the Inixture. In general, if the propor 
tion of hardstock is too great, the shortening will 
be objectionably hard at lower temperatures, 
and will be plastic over only a limited tempera 
ture range. Keeping quality suffers, however, if 
the iodine value of the basestock is too high, and 
particularly if appreciable proportions of com 
bined fatty acids having two or more double 
bonds are present. 
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It is an object of our invention to provide a 
plastic shortening having an improved Working 
or plastic range of temperature. Another ob 
ject is to provide Such a shortening which Will 
have improved keeping quality On Storage. An 
other object is to provide a shortening of im 
proved resistance to the effects of heat. An 
other object is to reduce the degree of hydro 
genation required in order to produce Satisfac 
tory basestocks for such shortenings. Other ob 
jects will become apparent in the description 
which follows. 
We have found that these objects can be ac 

complished by appropriately introducing acetyl 
groups into the molecular structure of the base 
stock of the shortening, in conjunction. With other 
steps to be described more fully hereinafter. 
Mere mixtures of triacetin and conventional 
basestocks have serious disadvantages, Such for 
example as an excessive tendency to Smoke when 
used in frying. Substantially no triacetin should 
be present in the final product. In addition to 
the introduction of acetyl groups, rearrange 
ment of the original high molecular acyl groups. 
of the basestock also takes place in SOme cases. 
Introducing acetyl groups lowers the melting 

point, congeal point and cloud point of the 
basestock, while rearranging high molecular acyl 
groups, if they be saturated, may under Some 
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conditions constitute the production of hard 
stock in situ in the baseStock. 
Products prepared by our process have the gen 

eral qualities of conventional shortenings, but 
they exhibit better texture stability, improved 
creaming properties in cake making tests, leSS 
gum and foam formation in frying, equal or even 
improved digestibility and other advantages. 
Notably, they have as unusually wide range of 
working temperatures. Furthermore, our process 
provides shortenings of desirable plasticity from 
basestocks of lower iodine value than would 
other wise be possible, and as a result these 
shortenings are less susceptible to rancidity and 
other oxidative changes during Storage or at 
elevated temperatures. 

Acetyl groups may be introduced and other 
acyl groups may be rearranged by mixing triace 
tin with high molecular edible fat triglycerides, 
usually but not necessarily containing both Satu 
rated and unsaturated acyl groups, and inti 
mately contacting this mixture in known manner 
with a rearrangement catalyst until Substantial 
rearrangement of acyl groups in the triglyceride 
molecules has taken place. Rearrangement is 
then discontinued, either by removing or by in 
activating the catalyst, unreacted triacetin (and 
in some cases, as will be poined out hereinafter, 
other low-boiling material) is removed from the 
system in order to raise the smoke point which 

80 would otherwise be objectionably low, and to this 
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Substantially triacetin-free, acetyl-containing 
basestock, hardstock may or may not be added, 
depending upon the character of the baseStock 
and other considerations to be discussed herein 
after. The mixture is then pla.Sticized in Conven 
tional manner. 
The following examples, in which all partS are 

by weight, illustrate ways in which we practice 
our invention, but it is to be understood that the 
examples are illustrative only and that the in 
vention is not inited by the details thereof but 
only by the terms of the appended claims. 

Eacample 1-Refined cottonseed oil Was hydro 
genated to an iodine value of 74.3, dried under 
reduced pressure at 120-150° C. With nitrogen 
agitation and subjected to a preliminary random 
rearrangement of the fatty acid radicals (that is, 
rearrangement in accordance with the laws of 
chance) by treating it for 1.5 hours at 120 F. 
With 0.3% sodium methoxide catalyst. The cata 
lyst was then inactivated by acidifying With 
glacial acetic acid and the rearranged oil WaS 
water-washed until neutral and Stear-distilled 
for 1.5 hours at 200° C. under about 2 n. Of 
mercury pressure. (This preliminary rearrange 
ment is unnecessary; rearrangement with tri 
acetin leads to essentially the same results. Wheth 
er or not such preliminary rearrangement has 
taken place.) Five parts of the rearranged oil 
were then mixed with one part of triacetin (i. e. 
about 2 mols of oil to 1.6 nols of triacetin) and 
the acyl groups were again rearranged in the 
sane manner as above. The Catalyst was in 
activated as above and the oil Was Water-Washed 
and then Subjected to steam-distiliation for 1 
hour at 180° C. under about 2 inn. Enercury pres 
Sure. A large part of the unreacted triacetin Was 
renoved in the water WashingS. 
all of the remaining triacetin was removed by the 
steam distiliation, which latter step Was not 
sufficiently drastic to remove substantial amounts 
of other acetyl-containing triglycerides. Table 
1 shows changes effected in the oil by these re 
arrangement treatments. CalculatioS based On 
Saponification Value indicate that, on a molar 
basis, 37.4% of the acyl radicals of the Substan 
tially triacetin-fi'ee product were acetyl radicals. 

Table 1 

After Rearranging 
Before 

Rearrang 
ing Without With 

Triacetin Triacetin 

Saponification Walue...-------- 95 269.8 
Iodine Value----------------- 74.3 63.5 
Thiocyanogen Value---------- 63.9 54.7 
Coageal Point, C----------- 23.5 25.0 20 
Cloud Point, C------------- 5.7 8.7 8.8 

35.3 35.7 29. 6 Melting Point, Complete, C 

This substantially triacetin-free basestock WaS 
next plasticized with 1% of melted hardstock 
(i.e. 89% basestock--11% hardstock) consisting 
of cottonseed oil which had been hydrogenated 
to an iodine value of about 7, adjusting the ten 
perature of the mixture to 120° F., chilling on 
steel rolls cooled internally with running Water 
at 50-55 F., and then pumping into a picker 
box jacketed with cooling water at 70° E. The 
temperature and pressure of the plastic maSS at 
the pressure release waive of the picker box Were 
about 80 to 84 F. and 100 ft/sq. in. All of the 
resulting plastic shortening was then tempered 
for two days at about 80° or 90° E. and individual 
Samples for one day each at the particular tem 
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4. 
perature at which each was to be given a pene 
tration test in order to determine hardneSS and 
plastic range. The purpose of the tempering 
was to bring the mass more nearly into equilib 
rium so that there should be little further 
change in consistency with tirine. Table 2 gives 
typical penetration resuits, the method used be 
ing that of the A. S. T. M. Test D217-47T 
(A. S. T. M. Standards, 1947 supplement, part 
III-A, page 139). For comparison, resultS are 
also given for plastic shortenings prepared in a 
generally similar manner fron (d) the hydro 
genated oil before rearrangement, in the absence 
of triacetin, plasticized with 6% of the hardstock, 
and (b) the hydrogenated oil after the prelim 
inary rearrangement, in the absence of triacetin, 
plasticized with 5% of the hardstock. In general 
We find that shortenings which have usable plas 
ticity give penetration values by this method 
ranging frcin about 150 to about 275 units. 

Tobie 2 

Temperature of Test, F---------- 50 60 70 80 90 

Penetration Walues: 1 
Not RealTranged--------------- 90 123 210 22 253 
Rearranged without Triacetin- 128 160 179 255 328 
Rearranged with 20% Tria 
Cetin”.----------------------- 97 213 233 245 228 

1 These values represent the depth, in 110 mm., to which the pene 
trometer come sinks in the plastic fat. 
2. e. part triacetin to 5parts of oil. 

From the above table it is seen that the change 
in consistency With change in tenperature Was 
nuch less in the case of the shortening pre 
pared by rearrangement With triacetin in accord 
ance With our invention. The texture of the 
Shortening WaS Snooth and the texture-Stability 
On aging WaS good. Curn and foan formation 
Were ess and performance in cake baking was 
better than in the acetin-free not-rearranged 
preparation. 
Eacample 2.-Refined cottonseed oil was hydro 

genated to an iodine Value of 51 and was then 
treated as in Exampie (except that rearrange 
ment WaS at 130 F.) in order to give a plasticized 
shortening, using 1 part of triacetin to 2 parts 
of oil (i. e. about 2 mols of triacetin to 1 mol of 
oil) in the rearrangement step and only 9.5% 
hardstock in the plasticizing step. Constants of 
the material before adding hardstock and plasti 
cizing Were aS follows: 

Title 3 

After rearranging 
Before 

Rearrang 
ing Without With 

Triacetin Triacetin 

Saponification Value--------- 95 298.3 
Iodine Value----------------- 51.0 4.7 
Thiocyanogen Walue-- 49.5 41.0 
Congeal Point, C 39.5 38. <20 
Cloud Point, C------------- 32.8 32.6 6.2 
Melting Point, incipient, C. 41.5 39.7 27.3 

46.7 44.5 3.8 Meiting Point, Complete, C 

Calculations based on Saponification vaiue indi 
cate that, on a nolar basis, 46.3% of the acyl 
radicals of the Substantially triacetin-free prod 
uct. Were acetyl radicals. 
The penetration values of the plasticized short 

ening, after a tempering treatinent such as was 
described in Example i, were as follows, again 
giving for coinparison values for shortenings 
prepared in generally Siililar nainner from (a) 
the hydrogenated oil before rearrangement, in 
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the absence of triacetin, and (b) the hydrogen 
ated oil after the preliminary rearrangement, in 
the absence of triacetin, both of which base 
stocks were so hard that no hardstock was added 
thereto in the plasticizing. 

Table 4 

Temperature of Test, F-------.50 i. 60 O. "80 90 

Penetration. Walues: 
Not Rearranged--------------- 19 20 39 30 33 
Rearranged without Triacetin- 18 23 . . . . 4.5 40 
Rearranged with 50% Triace 
tin --------------- -- - - - - - - - 5 161. 208 248 281 

1.I. e. i part triacetia to 2 parts of oil. 
The acetin-shortening of Example 2 would 

have better Oxidative stability (as indicated by 
lower iodine and thiocyanogen values) than that 
of Example 1, but the texture is poorer and the 
plastic or Working range is less, i.e., the Shorten 
ing of Example 2 is harder at low temperatures 
and is softer at high temperatures than that of 
Example 1. However, the consistency of the 
shortening is such that it can be used in a normal 
manner, which is not possible with the hard 
shortenings prepared from the same hydrogen 
ated basestock which was not rearranged. With 
triacetin in accordance. With our invention. In 
fact, the plastic range is slightly better than 
that of a normal Shortening. 

Examples 1 and 2 also illustrate the fact that 
for workable consistency, larger proportions of 
triacetin Should be used the harder the basestock 
of the Shortening. 

Eacample 3.- Refined cotton Seed oil WaS hydro 
genated to an iodine value of 76.7 and then rear 
ranged by mixing with one fifth of its own Weight 
of triacetin and 0.3% sodium methoxide catalyst 
and holding at 130 F. for 1.5 hours. The cataly St. 
was inactivated With glacial acetic acid and the 
oil Was Water-Washed until neutral. It WaS then 
freed from unreacted triacetin by steam distilla 
tion at reduced pressure. The Saponification 
value (266) of this rearranged oil indicates that, 
on a molar basis, 35.7% of the acyl radicals of the 
substantially triacetin-free product were acetyl 
radicais. 

Plasticizing was carried out as in Example, i, 
except that there was used 15% of a hardstock 
consisting of lard hydrogenated to about 5 iodine 
value, this amount being required in order to give 
the desired consistency. The resultilag shorten 
ing was tempered for two days at 80 F. and was 
then subjected to penetration tests, with results 
as follows: 

Table 5 
Temperature (F.) of Test.------- 50 60 70 80. 90 

Penetration Values: Rearranged 
with:20%. triacetin-----------...-- 215. 209 23, 260 243 

This shortening had a Sinooth, velvety texture 
and stable consistency suitable for easy Working 
in practice even at ordinary refrigeration tern 
peratures and almost independent of tempera 
ture within the range from 50° to 90°F. 

Eacample 4.-Refined and bleached soybean oil 
was hydrogenated to an iodine value of 75.6. It 
was then vacuum dried with nitrogen agitation 
and subjected to a preliminary randon re 
arrangement by treating with 0.3% sodium meth 
oxide catalyst at 120 F. for 1.5 hours. The cat 
alyst was destroyed with glacial acetic acid and 
the rearranged oil was Water-Washed until neu 
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6 
tral and subjected to steam distillation at 200° C. 
for 1.5 hours at 2 mm. of mercury pressure. 

Five parts of this oil were then mixed with one 
part of triacetin and the acyl groups were again 
rearranged under the same rearrangement con 
ditions. Rearrangement was discontinued by 
eliminating the catalyst with glacial acetic acid, 
the Sample Was Water-washed until neutral, and 
unreacted triacetin and other low-boiling con 
stituents were removed by steam distillation for 
1 hour at 180° C. under about 2 mm. of mercury 
pressure. Table 6 shows changes in the oil 
caused by these rearrangement treatments, the 
preliminary random rearrangement in the ab 
Sence of triacetin being an unnecessary step in 
Our proceSS. 

Table 6 

After Rearranging 
Before 

Rearrang 
ing Without With 

Triacetin Triacetin 

Saponification Value- 191 ------------ 
Iodine Value----- 75. 6------------ 66 
Thiocyanogen Val 72.9 ------------ 63.4 
Congeal Point.-- 25.5 25.3 200 
Cloud Point.----------------- 2.2 8.3 6.0 
Melting Point, Incipient, C- 32.5 33.4 2.5 

Calculations based on Saponification value in 
dicate that, on a molar basis, 40.7% of the acyl 
radicals of the substantially triacetin-free prod 
uct. Were acetyl radicals. 
This Substantially triacetin-free basestock was 

next plasticized with 13% of melted cotton 
Seed oil hydrogenated to about 7 iodine value, 
the conditions being the same as those described 
in Example 1. After 2 days tempering at 80° F., 
the consistency of the shortening was tested by 
the penetrometer method. Table 7 gives the re 
Sults, as well as results on shortenings similarly 
prepared from (d) the hydrogenated oil before 
rearrangement, in the absence of triacetin, plas 
ticized with 4.5% of the hardstock, and (to) the 
hyrogenated oil after the preliminary rearrange 
ment, in the absence of triacetin, plasticized with 
5% of the hardstock. - 

Taible 7 

Temperature of Test, F------ ---. 40 50 60 70 80 90 

Penetration Watles: 
Not Rearranged.---------------- 46. , 63. 88 135 16024 

Rearranged without Triacetin...... 68 95, 164, 183 285 
Rearranged with 20% Triacetin.----191. 214, 222228. 

This shortening, rearranged with triacetin, had 
desirable plastic properties over a wide range of 
temperature. 

EacGimple 5-Refined, and bleached soybean 
oil was hydrogenated to 61.8 iodine value and was 
then treated as in Example 4, using 50% tri 
acetin (i.e. 1 part of triacetin to 2 parts of oil) 
in the rearrangement and 12.5% hardstock in 
the plasticizing. The Saponification value (31.1.2) 
Of the rearranged - oil before adding aardstock 
indicated that 50.2% (on a nolar basis) of the 
acyl radicals of the Substantially triacetin-free 
product Were acetyl radicals. Table 8 gives the 
results Of penetration tests, upon the finished 
shortening. A wide working range is indicated, 
Such as Would not be possible with soybean oil 
of this iodine value when converted into a short 
ening by conventional methods. 
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Table 8 

Temperature of Test, F--------- 50 60 70 80 90 

Penetration Value---------------. 66 20 213 249 225 

Examples 1-5 illustrative ways in which hard 
stock can be plasticized with an acetyl-contain 
ing basestock of low melting point to yield short 
enings of good keeping quality, the desirable coil 
sistency of which is only slightly affected by Wide 
changes in temperature. S. 
As another modification of our proceSS, We may 

form hardstock in situ from and in the Sane oil 
that is used as the basestock, thus avoiding the 
difficulty and expense of separately obtaining 
hardstock. This formation in situ may be 
brought about, for example, in the Inanner de 
scribed in U. S. Patents 2,442,531 and 2,442,532, 
by rearranging triacetin and an edible fat tri 
glyceride mixture constituted of combined high 
molecular fatty acids whose molecular structures 
differ in respects affecting solubility of tri 
glycerides thereof in the triglyceride System. 
Such rearrangement comprises, in brief, inti 
mately contacting the mixture of triacetin and 
said edible fat triglyceride mixture with a low 
temperature rearrangement catalyst at a ten 
perature at which at least a portion of the SyS 
tem is liquid and below i80° F., and then estab 
lishing the temperature of the Systern within a 
range of temperature of which the lower limit 
is the lowest temperature at Which a portion of 
the triacetin-fat mixture is liquid and the Upper 
limit is the highest temperature at Which higher 
melting triglycerides can crystallize in the liquid 
portion of the mixture as they are formed by re 
arrangement. 
Rearrangement in this mixture is effected by 

lowering the temperature progressively within 
such range while progressive crystallization of 
higher melting triglycerides, as they are formed, 
takes place and until a substantial increase in 
the proportion thereof has occurred. Thereafter, 
the reaction is discontinued by inactivating the 
catalyst, and unreacted triacetin is removed. The 
temperature may from the beginning of the re 
arrangement be sufficiently low to permit crystal 
lization, as they are formed, of Solid triglycerides 
of low solubility. Alternatively, the temperature 
may at the beginning be too high for Such CryS 
tallization but may subsequently be lowered to 
permit such crystallization to take place. 
The mixture of Solid triglycerides which form 

and crystallize during rearrangement (and which 
are largely high melting, high molecular, Satu 
rated and acetyl-free) and of liquid triglycerides, 
(which predominantly contain both unsaturated 
high molecular acyl groups and acetyl groups in 
their molecular structure) may then be plas 
ticized with or without the addition of other hard 
stock, depending upon the nature of the oil and 
of the thermal treatment to which it is Sub 
jected during rearrangement. Molecular rear 
rangement of this kind we shall call "directed re 
arrangement' because it is subject to control 
by varying the temperature, to distinguish it from 
the “random' type hereinbefore described where 
in the composition of the resulting product is 
controlled by the laws of chance and depends 
upon the relative proportions of the constituents 
present. The following example shows how di 
rected rearrangement may be adapted to the 
process of our invention. 

Eacample 6-Refined and bleached cottonSeed 
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8 
oil, hydrogenated to 76.7 I. W., was mixed with 
one-fifth of its own weight of triacetin and with 
0.3% sodium methoxide catalyst at 120 F. for 
1.5 hours to effect random rearrangement there 
of. The mixture was then continuously agitated 
in a closed vessel while the temperature was 
dropped stepwise as follows: 3 days at 80 F. dur 
ing which initial precipitation of solid began, 2 
days at 70° F., 2 days at 60°F., 3 days at 50 F. and 
2 days at 40°F. At the end of this cycle, the rear 
langement reaction in the semi-solid fat Was 
checked by adding glacial acetic acid to inactivate 
the catalyst, and the mixture Was Water-washed 
until neutral and purified by Steam distillation at 
160-180° C. for 1 hour at 2 to 3 mm. preSSure. Sa 
ponification value (266) of the rearranged oil in 
dicates that 35.7% (on a molar basis) of the acyl 
radicals of the substantially triacetin-free prod 
uct Were acetyl radicals. The Solid fats which 
crystallized out were essentially acetyl-free, Satu 
rated, and high molecular. 
The substantially triacetin-free, acetyl-con 

taining rearranged oil, containing Substantially 
acetyl-free saturated solid triglycerides, was 
heated to 120° F., chilled on rotating steel rolls 
having a temperature of 53 F., and transferred 
to and mechanically Worked in a picker box main 
tained at 65° F., pressure at the release valve 
being 100it/sq. in. The plasticized fat was then 
tempered for 4 days at 80° C. and subjected to 
penetration testing as shown in Table 9. The 
data, of this table are not comparable with pene 
tration data by the A. S. T. M. method previously 
presented, since a modified technique was here 
used. The results are, however, indicative of a 
wide range of temperatures (30° F. or more) 
Within Which the consistency of the product does 
not change excessively. 

Tabge 9 

Temperature of Test, F--------- 50 60 70 SO 90 

Penetration Values--------------- 188 200 230 281 425 

The products of Examples 1 to 6, all of which 
melt below 125 F., have Smooth texture and 
good digestibility and are Suitable for use in mak 
ing cakes and for other customary uses of short 
elingS. 
A variation of the process illustrated in Ex 

ample 6 is first to Subject the basestock to di 
rected rearrangement in the absence of triacetin, 
operating at a Sufficiently low temperature to 
cause Solid triglycerides of high melting point and 
low Solubility to precipitate from the liquid por 
tion of the triglyceride System. Without per 
mitting the temperature to rise sufficiently to re 
melt or redissolve the crystallized solids, We next 
add triacetin and continue the rearrangement, 
within the temperature limits previously recited. 
in this manner acetyl groups are introduced into 
the still liquid portions of the basestock, without 
affecting the Solid portions. Catalyst is inac 
tivated and unreacted triacetin is removed as be 
fore. 
Another modification which is sometimes use 

ful is to grain the basestock before rearranging 
it with triacetin. For example, an edible tri 
glyceride fat, constituted of combined fatty acids 
which in their free state differ in melting point, 
may be grained by chilling to a temperature with 
in a range the lower limit of which is the lowest, 
temperature at which a portion thereof is liquid 
and the upper limit of which is the highest tem 
perature at which higher melting triglycerides 
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thereof can crystallize in the liquid portion there 
of. The system is held within this temperature 
range while a substantial amount of crystalliza 
tion of solid fat occurs. The partially crystallized 
fat is then mixed with triacetin and a low tem 
perature rearrangement catalyst and the rear 
rangement is continued within this temperature 
range until substantial rearrangement of acyl 
groups has taken place in the liquid portion of 
the system. This rearrangement may be carried 
out in either random or directed manner, as de 
Sired. r 
When a solid phase is precipitated during the 

course of our process, whether it be the result 
of graining in the absence of triacetin or of di 
rected rearrangement either in the presence or 
in the absence of triacetin, it is possible and some 
times desirable to remove the solid phase, for 
example by filtration. The liquid or oleine frac 
tion is then used, either directly as the basestock 
Or as the oil to be subjected to rearrangement 

cent of the value determined at 50 F. when the 
temperature of the shortening is raised from 50° 
F. to 80° F. To the best of our knowledge such 
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a desirable plastic range as this is unprecedented 
in shortenings prepared from basestocks below 
80 iodine value; heretofore, basestocks of much 
higher iodine value have been required in order 
to produce shortenings of equally broad plastic 
range, and such shortenings accordingly have 
poor oxidative stability. . . . . . . ... . . . . 
The penetration data of these tables also illus 

trate the fact that from fats of exceptionally low 
iodine value and therefore of exceptionally good 
oxidative stability, we are able by our process 
to produce shortenings of workable plasticity at 
room temperature. Thus from our triacetin-free 

20 

with triacetin. Limited, hydrogenation of the 
Oleine fraction can be carried out and regulated 
So as to eliminate highly unsaturated acyl groups 
Such as those of linoleic or linolenic acid, while 
leaving oleic acyls substantially unaffected, and 
thus Susceptibility to rancidity may be decreased. 

25 

Partial hydrogenation of the original oil or 
fat is also commonly practiced. If this hydro 
genation is extensive, it may so harden the oil 
as to make it useful as hardstock. If the hydro 
genation is of moderate extent it improves the 
Stability of the oil as a basestock. Hydrogena 
tion is permissible before rearranging, or after re 
arranging but before removing excess triacetin, 

or after adding hardstock. 
Our process makes available as basestocks not 

only oils which have been hydrogenated more 
extensively and to a harder consistency than is 
the case in conventional shortenings, but also 
unhydrogenated oils and fats which are normally 
too hard for use as basestocks unless mixed with 
softer stocks. Thus fats such as tallow, palm 
oil, Chinese vegetable tailow, shea, butter, cotton 
Seed Stearin (obtained by winterizing cottonseed 
oil), hydrogenated cottonseed oil stearin and the 
like, the fatty acids of which have titres of about 
40 to about 54, may be utilized as basestocks 
after being softened by suitable introduction of 
acetyl groups. Beef tallow or palm oil, for ex 
ample, when rearranged by our process (prefer 
ably with about 30 per cent to 50 percent of 
their own weight of triacetin) may be plasticized 
With conventional hardstocks. 

It will be seen that the range of triglycerides 
which are suitable for shortening manufacture 
is Widely extended by our process and in general 
includes both naturally occurring edible fat tri 
glycerides and those prepared synthetically from 
high molecular fatty acids, by which we mean 
fatty acids containing about 12 to about 22 carbon 
atoms. Especially Satisfactory shortenings are 
made by our process from edible fats of from 
about 45 to about 80 iodine value, derived from 
such high molecular fatty acids, which fats, after 
rearranging with triacetin and removing unre 
acted triacetin by our process, normally have 
iodine values of about 40 to about 70. 

Penetration data of Tables 2 and 4 to 9 illus 
trate the fact that from oils within these iodine 
value limits we are able by our process to produce 
shortenings of Workable plasticity and of such 
wide plastic range that penetration values by the 
A. S. T. M. method increase by less than 50 per 

30 

35 or after both rearranging and removing triacetin, 

acetyl-containing basestocks of iodine value about 
40 to about 55 we can prepare shortenings which 
are highly resistant to rancidity and which have 
at room temperature (60° to 90°. F.) plasticity 
such that penetration values by the A.S.T.M. 
method are above 150. To the best of our know 
ledge, it has not been possible prior to our inven 
tion to make shortenings of such high penetra 
tion values as this from basestocks of such low 
iodine value as this. r 
Our basestock oils are commonly refined and 

bleached prior to treatment with triacetin, al though these steps may be introduced at later 
points in the process. For example, alkali refin 
ing is often practiced advantageously after in 
activating the catalyst, the excess acid used in 
this step being neutralized in refining. Similarly, 
deodorization of the rearranged oil and removal 
of unreacted triacetin may take place as one and 
the same step. However, the basestocks should 
be dried before the catalyst is added. is. 
A number of catalysts are known to the art 

which may be used to introduce acetyl groups 
into, or to rearrange other acyl groups, in the 
basestocks. Among them are alkali metal soaps or 
other alkaline salts which are effective at ele 
wated temperatures and especially in the pres 
ence of promoters such as glycerol or other com 
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pounds capable of supplying alcoholic hydroxyl 
groups. To obtain a high degree of reaction in 
a short period of time, without subjecting the 
oil to the dangers inherent in high temperature 
treatment, we find especially satisfactory the low 
temperature rearrangement catalysts which op 
erate efficiently at temperatures below 120° C. 
using these in the substantial absence of free 
alcoholic hydroxyl groups. Examples of catalysts 
of this kind are the alkali metal alkoxi - - - - 
particularly sodium alkoxides of monohydric al 
cohols containing less than 5 carbon atoms, as 
for example Sodium methoxide or sodium eth 
Oxide. Finely divided sodium or other alkali 
metal, conveniently suspended in xylene or other 
inert liquid medium, may also be used as a cata 
lyst. The amount of catalyst required commonly 
ranges between about 0.05 per cent and 0.5 
per cent, based on the weight of the fat-triacetin 
mixture. Larger amounts may be used but are 
usually unnecessary. The drier the fat, the less 
catalyst is required. In most cases, about 0.3 
percent catalyst is ample. It is added, with stir 
ring, to the dried fat or to the dry acetin or to 
the mixture of the two at a temperature high 
enough to cause the mixture to be substantially 
liquid, but not above 120° C. lest the activity 
of the catalyst be destroyed. 
Under these conditions, random rearrangement 

rarely requires longer than an hour, after which 
time the mixture is completely liquid. In the case 
w 
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of directed rearrangement, longer periods are 
commonly allowed for crystallization to take 
place, for example one or inhore days at each Suc 
cessively lower temperature step. Following re 
arrangement, the catalyst is either renoved, as 
for example by washing with water, or inore con 
monly is inactivated, as by adding acid. Warious 
acids may be used. Phosphoric and acetic acids, 
for example, give good results. 
While most of the unreacted triacetin, as well 

as water-soluble salts and free acid, are removed 
by alkali refining and/or water washing, we con 
monly utilize distillation under reduced pressure 
to remove the last of the triacetin, as well as 
other low-boiling constituents which would ad-l 
versely affect quality. Temperature, pressure and 
time are usually so regulated as to avoid decon 
position or distiilation of substantial amounts of 
triglycerides of higher boiling point than tri 
acetin, e. g. diacetyl triglycerides, monoacetyl 

5 

20 
triglycerides or triglycerides containing no acetyl 
groups, which triglycerides increase in boiling 
point in the order named, although in Some cases 
more drastic distillation may be utilized, as will 
be more fully pointed out hereinafter. 
tion may be aided by introducing a slow stream 
of inert gas. It is our common practice to steam 
distill under about 2-3 mm. mercury up to about 
180°C. 
The hardstocks which are used in practicing 

our invention are the high molecular, Substan 
tially saturated triglycerides used in making con 
ventional shortenings. Vegetable oils such for 
example as cottonseed, soybean, peanut, rape 
Seed and corn oils and the like are Weil Suited for 
such use when hydrogenated to sufficiently low 
iodine value, below 10 for example. The stearine 
fraction of grained oils, particularly if hydrogen 
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lated, may also in some cases be used for the pur 
pose. The relative proportions of hardstock and 
baseStock in the Shortenings of Our invention inay 
vary widely as is the case with conventional 
Shortenings, although the hardstock is always 
present in Cairnor proportion (usually less than 
one-fifth by Weight of the total) in accordance 
with the requirements for stiffening, while the 
baseStock is always present in imajor proportion. 
When rearrangement, With triacetin has oc 

curred, a complex inixture results, the propor 
tions of the various constituents depending upon 
the proportions of triacetin and high molecular 
fat used and upon the conditions of the rear 
rangement. Thus the rearranged mixture, prior 
to removing triacetin, will comprise triacetin, 
high molecular triglycerides, noncacyl diacetins 
and diacyl monoacetins, and each of these latter 
groups will be subject to variation depending on 
the particular glyceryl carbon atoms to which 
the various acyl groups are attached. We prefer 
that at least an average of One of the high molec 
ular acyl groups of the original triglyceride 
should be replaced by acetyl, and for this pull 
pose, at least one mole of triacetin should be add 
ed, prior to rearrangement, to two moles of high 
molecular fat. The objects of our invention may 
be attained to a greater, or lesser extent even 
when some molecules of the fat contain no acetyl 
groups, and this is particularly true when di 
rected rearrangement occurs. However, it is ad 
vised that at least one-fifth (on a molar basis) 
of the coinbined fatty acids of the triacetin-free 
rearranged oil should be acetic acid SO that this 
oil, which is the basestock of the shortening, will 
be predominantly liquid at room temperature. It 
will be understood by those skilled in the art 
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12 
that a small percentage of solid fat crystals may 
So interlock as to give rigidity, opacity and ap 
parent Solidity to a fat, even though liquid fat 
enmeshed by the crystals may be predominant 
in annount. 

It will be understood that when chilling and 
plasticizing the substantially triacetin-free mix 
ture take place, the major constituent is the pre 
dominantly liquid basestock oil into the molecu 
lar structure of which one or more acetyl groups 
have been introduced, and that as minor con 
StituentS there are other triglycerides, compris 
ing high molecular, acetyl-free inoiecules un 
changed during the rearrangerient and those 
changed by rearrangernent and any additional 
normaliy Solid hardstock Which Ray be intro 
duced after the rearrangelinent is completed. 
In addition, water Inay be present, as in inar 
garines, and also Small amounts of high molecut 
lar monoglycerides or diglycerides which are 
frequently used in Coraziercial shorteningS 3S in 
proving agents. Other improving agents includi 
ing minor amounts of free fatty acids, soaps, 
lecithin, and emulsifying agents of various types 
2ay also be used. 
ihe novel shortening b2Sestocks which we have 

described may be prepared in a variety of ways. 
One of these Ways involves interesterification of 
random molecular rearrangement of esters, in 
which process there is interchange of acyl groups 
between acetic esters and esters of high molecul 
lar fatty acids. Molecular rearrangement of tri 
acetin and conventional fats has been described 
hereinbefore. It is obvious that instead of us 
ing triacetin for rearrangeFilent With fatS, Otile 
non-glyceride acetic esters may be used if de 
sired, Such for example aS 122ethyl Or ethyl acetate. 
Conversely, instead of triglycerides of high 
molecular fatty acids, other non-glyceride esters 
of these fatty acids, such for exalthple as the 
methyl or ethyl esters, may be interesterified 
with triacetin. In using ester's (Whether of ace 
tic acid or of high molecular fatty acids) of al 
cohols other than glycerin, those esters should 
ordinarily be selected which have lower boiling 
points than diacetyl triglycerides of high no 
lecular fatty acids, in order that any excess of 
these non-glyceride esters. Inay readily be re 
noved from the reaction product, or the Sare 
reason, any non-glyceride acetic acid esters are 
ordinarily subject to the further imitation that 
they should be only those of alcohols Which, wher. 
reesterified with high inolecular fatty acids, for;n 
therewith esters nore volatile than the high 
molecular diacetyl triglycerides. it willi thus be 
seen that in general, except as pointed out here 
inafter, the rearrangement reaction mixture 
should be free of non-glyceride esters except those 
which are more volatile than diacetyl tri-glyc 
erides which contain a high molecular acyl group. 

Interesterification processes whereby high no 
lecular mono- or diacetyl triglycerides are for:red 
are also feasible with incornplete or partial glyc 
erol esters, i. e. with mono- or diglycerides, which 
may be generically called Superglycerinated fats. 
For example, steary diacetin can be formed by 
catalytically rearranging acyl groups in a mix 
ture of triacetin and in Oostearii). 

Acetylation of Superglycerinated fats is as 
feasible by Ways other than Yaolecular rearrange 
ment. Thus Superglycerinated fat, either melt 
ed or dissolved in a solvent, may be heated with 
acetic anhydride in the presence of Sodiuin a cer 
tate or with acetic acid in the presence of a de 
siccating agent and a catalyst, or with acetyi 
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chloride in the presence of sodium carbonate, 
pyridine or other tertiary amine as an acid ac 
ceptor. 
: All of these processes whereby triglycerides are 
formed which contain both high molecular acyl 
groupS and acetyl groups in their molecular struc 
ture are for convenience referred to herein and 
in the appended claims as "acetylation,' and the 
reactants from which the acetyl groups are 
derived, whether acetic acid, acetic ester, acetic 
anhydride, or acetyl chloride, are likewise referred 
to as "acetylating agents.' It will be perceived 
that in each case an excess of acetylating agent 
may be used and that this excess may be in the 
reaction mixture as Such (as in the case of tri 
acetin or acetic acid, for example) or it may be 
converted into a derivative (as for example, ace 
tic acid from acetic anhydride or acetyl chio 
ride). 

- Superglycerinated fats to which reference has 
been made may be readily prepared in various 
WayS. A convenient method is to rearrange 
molecularly a mixture of glycerin and a high 
molecular fatty acid ester, commonly an edible 
fat, in randon manner under the influence of 
a rearrangement catalyst, preferably one which 
is effective at low temperatures. Conditions of 
Such rearrangement may be substantially those 
described in Example 1, the relative proportions 
of glycerin and fat being so selected as to give 
the desired proportions of the desired glycerides, 
ConrnOnly a major proportion of mono- and di 
glycerides, in the finished product. 
by Feuge and Bailey, in “Oil and Soap,' vol. 23, 
page 359, for an exposition of the relationship 
between initial and final proportions of constitu 
ents in the random rearrangement of glycerin 
fat mixtures. 
The rearranged mixture, commonly compris 

ing rearranged triglycerides, free glycerin, and 
a major proportion of mono- and diglycerides, 
may be acetylated in conventional manner, for 
example with acetyl chloride. The acetylated 
mixture Will thus comprise rearranged high no 
lecular triglycerides, triacetin (from glycerin), a , 
major proportion of diacetyl and monoacetyl tri 
glycerides (from mono- and diglycerides re 
spectively), and in addition, free acetic acid (from 
excess acetylating agent) will also commonly be 
present. For use in shortenings, impurities Such 
as acetic acid and triacetin which have a lower 
boiling point than the diacetyl triglycerides, are 
then removed as previously described by distill 
lation, and the thus purified material may be 
mixed with hardstock and plasticized in Conven 
tional manner. 
... Before acetylating the rearranged glycerin-fat 

• mixture of the preceding paragraph it may be 
freed of uncombined glycerin by Washing with 
20..per cent sodium sulfate Solution, in Which 
case the step of subsequently removing triacetin 
is not required and a brief distillation Suffices to 
remove low-boiling impurities. 

Instead of reacting glycerin. With fat or other 
high molecular fatty acid esters, the glycerin 
may be esterified in known manner With leSS than 
its equivalent weight of the mixed fatty acids 
themselves, thereby forming a mixture Which in 
addition to free glycerin and high molecular tri 

• glycerides contains a major proportion of mixed 
mono- and diglycerides. This reaction product 
may also be acetylated, freed from low-boiling in 
purities and used as a shortening baseStock. 
Throughout this description, reference has 

been made to distillation as a method of freeing 

See article 
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14 
the reaction product of triacetin or other low 
boiling inpurities. ... It is to be understood, how 
ever, that means other than distillation, such for 
example, as Crystallization or fractional solvent 
Separation, can be used for such purification. 
Our invention therefore contemplates use of such 
other means also, and is not to be restricted to 
purifications by distillation. . . 

Furthermore, our invention has been described 
as though it were limited to removal from the 
acetylation reaction mixture of those materials 
Which have a lower boiling point than diacetyl 
triglycerides. However, our invention is in fact 
not. So limited. For example, if distillation is 
to be used to remove low-boiling materia from 
the acetylation reaction mixture, we may if we 
desire raise the temperature and/or lower the 
preSSure or otherwise make more drastic the dis 
tillation. So that substantially all material is re 
moved which boils at a lower temperature than 
monoacetyl triglycerides of high molecular fatty 
acids. Thus diacetyl triglycerides as well as tri 
acetin may be removed, and by so doing a base 
stock is produced which is improved with respect 
to Smoking, i.e. the shortening therefrom may be 
heated to a higher temperature before smoking 
becomes objectionable. If diacetyl triglycerides 
are thus removed, it is in general necessary in 
Order to attain a given softness to use larger 
proportions of the acetyl-containing triglycerides 
than is the case when diacetyl triglycerides are 
allowed to remain. 
In case diacetyl triglycerides are to be removed, 

leSS narrow limitations need be imposed on the 
esters from which the acetylated fat is to be ob 
tained. It is then required only that in the case 
Of nonglyceride esters, those should be selected 
Which have a lower boiling point range than do 
monoacetyl triglycerides of the high molecular 
fatty acids in question, and likewise that any 
nonglyceride acetic acid esters used as acetylat 
ing agents be those of alcohols which, when re 
esterified with the high molecular fatty acids in 
question, form thereWith esters more volatile than 
the monoacetyl triglycerides of such fatty acids. 

It Will thus be seen that our process of produc 
ing acetylated baseStockS. may be broadly gen 
eralized thus: We prepare a mixture comprising 
essentially triglycerides which contain in their 
molecular structure both acetyl groups and acyl 
groups of high molecular fatty acids. We do this 
by acetylating mono-, di- or triglycerides of high 
molecular fatty acids or mixtures of such glyc 
erides, or if the acetylation be by molecular re 
arrangement, instead of rearranging triacetin 
With high molecular triglycerides as is custom 
alry, We may if we desire either (a) rearrange 
triacetin with low-boiling, non-glycerol esters of 
high molecular fatty acids or (b) rearrange a, 
low-boiling, non-glyceride ester of acetic acid 
With high molecular triglycerides, the non 
glyceride esters in either case being so. Selected 
that any non-glyceride esters present in the re 
arrangement reaction mixture are more. Wolatile 
than diacetyl triglycerides (or in a narrower 
a Spect of the invention, monoacetyl triglycerides) 
of high molecular fatty acids. Following ace 
tylation, the reaction mixture is Substantially 
freed from materials which are more volatile 
than diacetyl triglycerides (or in a narrower as 
pect of the invention, monoacetyl triglycerides) 
of high molecular fatty acids, such for example 
as exceSS acetylating agent or low-boiling prod 
ucts derived therefrom. The purified product, 
which is commonly a mixture of monoacetyl and 
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diacetyl triglycerides and triglycerides containing 
no acetyl groups, is then Suitable for use as a 
shortening basestock. 
In the foregoing discussion of the various WayS 

of making the products claimed herein the Word 
“may' is used to indicate that one has a choice 
between two or more entirely practical alter 
natives; it denotes ability, not mere possibility. 
All of the foregoing methods result in Satisfactory 
preparation of the novel products of the inven 
tion. 

Having thus described our invention, What We 
claim and desire to secure by Letters Patent is: 

1. A process of manufacturing plastic shorten 
ings containing an amount of hardstock consist 
ing of triglycerides of high molecular Weight Sat 
urated fatty acids materially in excess of the 
amount of such triglycerides obtainable by ran 
dom rearrangement of all the glycerides of Said 
shortenings, which comprises preparing a mix 
ture comprising essentially triglycerides which 
contain in their molecular structure both acetyl 
groups and acyl groups of high molecular fatty 
acids, said mixture being free of non-glyceride 
esters whose volatility is not greater than that 
of diacetyl triglycerides, removing from said 
mixture materials more volatile than diacetyl tri 
glycerides of said fatty acids, the combined fatty 
acids of the resultant mixture being at least /3 
acetic on a molar basis, chilling substantially tri 
acetin-free triglycerides comprising as a major 
component the thus purified product, and coin 
prising a minor amount of Said hardstock as a 
firming agent and forming same into a plastic 

SS. . 

2. A process for producing plastic shortenings 
containing an amount of hardstock consisting 
of triglycerides of high molecular Weight Satu 
rated fatty acids materially in excess of the 
amount of such triglycerides obtainable by ran 
doin rearrangement of all the glycerides of said 
shortenings, which comprises (a) acetlyating a 
mixture of glycerides comprising at least one 
member of the group consisting of mono-, di 
and triglycerides of high molecular fatty acids, 
thereby obtaining a mixture of triglycerides free 
of non-glyceride esters whose volatility is not 
greater than that of diacetyl triglycerides of said 
fatty acids, a substantial proportion of the tri 
glycerides of which mixture have in their mo 
lecular structure at least One acetyl group and 
at least one acyl group of a high molecular fatty 
acid; (b) freeing the reaction product substan 
tially of material more volatile than diacetyl 
triglycerides of said fatty acids; the combined 
fatty acids of the resultant product being at least 
/6 acetic on a molar basis, and (c) chilling sub 
stantially triacetin-free triglycerides comprising 
as a major component the thus purified product, 
and comprising a minor amount of Said hard 
stock as a firming agent and forming Same into a, 
plastic mass. 

3. A process for producing plastic shortenings 
containing an amount of hardstock consisting of 
triglycerides of high molecular Weight Saturated 
fatty acids materially in excess of the amount of 
such triglycerides obtainable by random rear 
rangement of all the glycerides of said shorten 
ings, which comprises: (1) acetylating a mixture 
comprising glycerol and Superglycerinated fat of 
high molecular fatty acids, thereby to form a mix 
ture comprising triacetin and triglycerides which 
contain in their molecular structure both acetyl 
groups and acyl groups of high molecular fatty 
acids, said mixture being free of non-glyceride es 
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ters whose volatility is not greater than that of 
diacetyl triglycerides of Said fatty acids, (2) re 
moving triacetin from the acetylated mixture, the 
combined fatty acids of the resultant mixture be 
ing at least /3 acetic on a molar basis, and (3) 
chiiiing substantially triacetin-free triglyceries 
containing as a major component the resulting 
fixture, and a minor amount of Said hardstock 
as a firming agent, and forming same into a plas 
tic mass. 

4. A process for preparing plastic shortenings 
containing an amount of hardstock consisting of 
triglycerides of high molecular Weight Saturated 
fatty acids materially in excess of the amount of 
Such triglycerides obtainable by random rear 
rangement of all the glycerides of said shorten 
ings, which comprises molecularly rearranging 
acyl radicals in a liquid mixture of an acetic acid 
ester and triglycerides of high molecular fatty 
3cids, said mixture being free of non-glyceride 
esters whose Wolatility is not greater than that of 
diacetyl triglycerides of said fatty acids, remov 
ing from the reaction product materials more 
Volatile than diacetyl triglycerides of said fatty 
acids, the combined fatty acids of the resultant 
product being at least 6 acetic on a molar basis, 
and chilling Substantially triacetin-free triglyc 
erides comprising as a major component the thus 
purified product, and comprising a minor amount 
of Said hardstock as a firming agent and form 
ing same into a plastic mass. 

5. A process for preparing plastic shortenings 
containing an amount of hardstock consisting of 
triglycerides of high molecular weight saturated 
fatty acids materially in excess of the amount of 
Such triglycerides obtainable by random rear 
rangement of all the glycerides of said shorten 
ings, which comprises molecularly rearranging 
acyl radicals in a liquid mixture of triacetin and 
eStel's of high molecular fatty acids, said mix 
tUre being free of non-glyceride esters whose 
Volatility is not greater than that of diacetyl tri 
glycerides of Said fatty acids, removing from the 
reaction product materials more volatile than di 
acetyl triglycerides of said fatty acids, the com 
bined fatty acids of the resultant product, being 
at least /s acetic on a molar basis, and chilling 
Substantially triacetin-free triglycerides compris 
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ing as a, inajor component this purified product, 
and comprising a minor amount of said hardstock 
as a firming agent, and forming same into a plas 
tic maSS. 

6. A process for producing plastic shortenings 
Containing an amount of hardstock consisting of 
triglycerides of high inolecular weight saturated 
fatty acids haterially in excess of the amount of 
Such triglycerides obtainable by random rear 
rangement of all the glycerides of said shorten 
ings, which comprises molecularly rearranging 
acyl radicals in a mixture of triacetin and high 
molecular edible fat, triglycerides under the in 
fluence of a rearrangement catalyst, discontinu 
ing the rearrangement reaction, removing unre 
acted triacetin from the rearranged mixture, the 
combined fatty acids of the resultant mixture be 
ing at least 6 acetic on a molar basis, chilling 
Substantially triacetin-free triglycerides compris 
ing as a major component the resulting rear 
ranged iaixture, and comprising a minor amount 
of Said hardstock as a firming agent and form 
ing Same into a plastic mass. 

7. The process of claim 2 wherein the high 
molecular edible fat contains both saturated and 
unsaturated triglycerides and has an iodine value 
between 45 and 80, - 
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8:::A; process; for pr ng plastic: shortening 
containing an amount of hardstock consisting of 
triglycerides of high-molec weight-saturated 
fatty, acids materially in excess of the amount of 
such triglycerides: obtainable by random rear 
rangement of all the glycerides of said shorten 
ing, which comprises the steps of (1): molecularly 
rearranging; acyl radicals in a mixture of tri 
acetin and high molecular edible fat, the molar 
ratio of triacetin:fat being at least 1:2, and the 
said rearranging being effected by intimately, con 
tacting said mixture, in the substantial absence 
of: compounds containing alcoholic hydroxyl 
groups, with: a low-temperature rearrangement 
catalyst at a temperature, below:120° C., at which 
the said mixture, is at least partially liquid and 
continues so to be during the rearrangement re 
action; (2), inactivating the catalyst; (3) remov 
ing-substantially all-unreacted triacetin, from the 
rearranged mixtu 
tially; tiri 
major component the resulting purified mixture, 
and: compi airaor amount of said hard 
stock, as: a fi ageat, and forming. Same into a 
plastic mass, the rearrangement of step (1), ber 
ing continued until at least one-fifth, on a molar 
basis, of the acyl radicals; of the triacetin-free 
rearranged product are acetyl radicals. 
9:A proce 

containing an amount of hardstock consisting of 3( 
triglycerides of high molecular weight saturated 
fatty acids, 
such triglycerides obtainable by random 
rangement of all the glycerides of said shorten 
ing, which comprises molecularly rearranging 
acyl radicals in a mixture of triacetin, and tri 
glycerides of high molecular fatty acids by inti 
mately, contacting said, mixture in liquid state 
at a temperature, below 125°C. with a catalyst 
which is an alkali netal alkoxide of a monohy 
drie-alcohol-containing less than 5-carbon atoms, 
acidifying the reaction mixture to inactivate the 
catalyst, removing unreacted triacetin from the 
rearranged, mixture by distillation under reduced 
pressure at a temperature, insufficiently, high to 4: 
distill substantial quantities of other triglycerides 
containing. acetyl groups, the combined fatty 
acids of the resultant mixture being at lea 
acetic. On a molar basis, chilling. Substantially 
triacetin-free triglycerides comprising as a major 
conponent, the resulting rearranged mixture, and 
comprising: a minor amount of said hardstock 
as; a firlining agent, and-forming same into a plas 
tic mass. ...'... . 

10. The process of claim 2 wherein high melt 
ing substantially saturated edible fattriglycerides 
are added to the substantially triacetin-free re 
arranged mixture-prior. 
same into a plastic.mass . . . . ... " 

1:1. A process for producing plastic shortenings 
containing ah; amount...of hardstock consisting: of 
triglycerides of high, molecular weight saturated 
fatty... acids...na 
such trigly 

to chilling and forming 

es obtainable by random, rear 
rangement glycerides of said shorten 
ings, which, comp intimately contacting tri 
acetin, high molecular edible fat triglycerides 

; and (4), chilling substan- 20 
triglycerides, comprising as a 

or producing plastic shortening 

aaterially in excess of the amount of 

40 

i-----us. -- --w formed in the rear 
t takes place, and until a substantial 
the proportion, thereof, has a 

the rearranged 
bined fatty, acids of the results 

t least, %, acetic on a molar 
tantially, triacetin-free tri 
as a major component the 

ad, comprising, a minor 
as a firming agent, and 

rearrangement catal; 
160 E. and within; a range of temperature of 
which: the lower-limitis, the lowest, temperature 
ab, which a-portion of the triglyceride mixture is 
liquid. and the upper limit is the highest tem 
perature- at which the higher melting triglyceride 
molecules can crystallize in the liquidportion of 
the mixture, as they are formed, by rearrange 
ment; maintaining the temperature of th is 
ture. Within. Said range. while progressive crys 
tallization of higher melting triglycerides formed 
in the rearrangement, takes place and until a 
Substantial increas the proportion thereof 

I has occurred; adding triacetin to the-rearranged 

60. 

In excess of the anaount of : 

65 

constituted of combined high molecular fatty 
acids; whose, molecular structures: differ in re- i. 
spects affecting solubility of triglycerides thereof 70 
in the triglyceride. system, and a low, tempera 
ture rearrangement catalyst at a temperature 
at which at least a portion of the triacetin-fat 
mixture is liquid and below 160. F.; establishing 
the temperature of the mixture within a range of 

tial exchange of acetyl groups and of high mo 

comprising a minor 

containing, an amour 
triglycerides of h 

mixture and continuing the rearrangement with 
in the Saidi temperature, range until a substan 

lecular acyl groups has taken; place in them 
cules of the mixture: discontinuing the 
rangement reaction; removing unreacted it 
acetin from the rearrang the com 
bined fatty; acids of the resultan ture, being 
at least.% acetic on a molar basis; chilling sub 
stantially triacetin-free triglycerides; comprising 
as a raajor componen mixture, and 

I of Said hardstock as 
afirining agent, and forming same into a plastic 
na-SS, v 

13. A process, for prod 'plastic shortenings 
'dstock consisting of 

fatt h; excess of the amount of 
inable by random rear 

ides of said shorten 
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highest temperature at which higher melting tri 
glycerides of said fat can crystallize in the liquid 
portion of said fat; holding the said fat within 
this temperature range while a substantial 
amount of crystallization of solid fat occurs; in 
timately mixing the partially crystallized fat 
with triacetin and with a low temperature re 
arrangement catalyst at a temperature within 
said temperature range; holding the mixture 
within the said temperature rainge until Substan 
tial molecular rearrangement of acyl groups has 
taken place; inactivating the catalyst; renov 
ing substantially all unreacted triacetin from the 
rearranged mixture, the combined fatty acids of 
the resultant mixture being at least 6 acetic on 
a molar oasis; chilling Substantially triacetin 
free triglycerides comprising as their major com 
ponent the resulting mixture, and comprising a 
minor amount of Said hardstock as a firming 
agent, and forming Same into a plastic na SS. 

14. A process for producing plastic shortenings 
containing an amount of hardstock consisting of 
triglycerides of high molecular Weight Saturated 
fatty acids materially in excess of the amount of 
Such triglycerides obtainable by random rear 
rangement of all the glycerides of said shorten 
ings, which comprises chilling edible fat trigylc 
erides, constituted of combined fatty acids which 
in their free state differ in melting point, to a 
temperature within a temperature range the 
lower limit of which is the lowest temperature 
at Which a portion of Said fat is liquid and the 
Upper limit of which is the highest tenperature 
at Which higher melting triglycerides of Said fat 
can crystallize in the liquid portion of said fat; ; ; 
holding the said fat Within this temperature 
range until a substantial amount of solid fat has 
Crystallized; removing the crystallized solid fat 
from the System; intimately mixing the residual 
liquid fat with triacetin and a low temperature 
rearrangement catalyst at a temperature at 
which the system is liquid and below 120° C.; 
maintaining the mixture at Such temperature 
until Substantial molecular rearrangement of 
acyl groups has taken place; inactivating the 
catalyst; removing Substantially all unreacted 
triacetin from the rearranged mixture, the corn 
bined fatty acids of the resultant mixture being 
at least ys acetic on a molar basis; adding high 
neiting Substantially Saturated edible fat to the 
Substantially triacetin-free rearranged mixture; 
chilling the product and forming same into a 
plastic maSS. 

15. A plastic shortening which melts below 125° 
F., the fatty components of which consist of a 
minor proportion of triglycerides of high molec 
ular Saturated fatty acids materially in excess 
of the amount of such triglycerides which would 
result from random rearrangement, of all the 
glycerides of said shortening, and a major pro 
portion of a mixture of low melting triglycerides 
in which at least 20 per cent of the combined 
fatty acids, on a molar basis, are acetic and in 
which there is substantially no triacetin, 

16. A plastic shortening which melts below 125° 
F., the fatty components of which comprise a 
minor proportion of high molecular saturated 
triglycerides containing substantially no acetyl 
groups, materially in excess of the amount of 
Such triglycerides which would result from ran 
don rearrangement of all the glycerides of said 
shortening, and a major proportion of triglyc 
erides having at least one acetyl group per mole 
cule, the said shortening being substantially free 
from triacetin. 
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17. A plastic shortening the fatty matter of 

which consists of: (a) a major amount of a 
mixture of glycerides which is predominantly 
liquid at room temperature and has an iodine 
Value of about 40 to 70, a major proportion of 
which glycerides are triglycerides characterized 
by a molecular structure in which at least one 
acetyl group is present, and (b) a minor amount 
of normally solid substantially Saturated glyc 
erides of high molecular fatty acids, materially 
in excess of the amount of such glycerides which 
Would result from random rearrangement of all 
the glycerides of said shortening; said shorten 
ing being substantially triacetin-free and having 
a plastic range such that penetration values de 
termined by the A. S. T. M. method increase by 
less than 50 per cent when the temperature of 
the shortening is increased from 50° F. to 80° F. 

18. A plastic shortening the fatty matter of 
which consists of (a) a major amount of a mix 
ture of glycerides which is predominantly liquid 
at room temperature and has an iodine value of 
about 40 to 55, a major proportion of which glyc 
erides are triglycerides characterized by a mo 
lecular structure in which at least one acetyl 
group is present, and (b) a minor amount of 
normally Solid Substantially Saturated glycerides 
of high molecular fatty acids, materially in ex 
cess of the amount of such glycerides which 
WOuld result from randon rearrangement of all 
the glycerides of said shortening; said shortening 
being Substantially triacetin-free and being of 
Such plasticity that its penetration value as de 
termined at room temperature by the A. S. T. M. 
method exceeds 50. 

19. A Substantially triacetin-free plastic short 
ening baseStock composed essentially of mixed 
triglycerides of combined acetic acid and con 
bined high molecular fatty acids of titre between 
40 and 54, the molar ratio of acetyl groups to high 
molecular acyl groups in said basestock being 
from about 1:4 to about 2:1. 

20. A process of manufacturing plastic short 
enings containing an amount of hardstock con 
sisting of triglycerides of high molecular weight 
Saturated fatty acids materially in excess of such 
triglycerides which would result from randon 
rearrangement of all the glycerides of said short 
elings, which comprises preparing a mixture 
comprising essentially triglycerides which con 
tain in their molecular structure both acetyl 
groups and acyl groups of high molecular fatty 
acids, Said mixture being free of non-glyceride 
esters whose volatility is not greater than that 
of monoacetyl triglycerides of said fatty acids, 
removing from said mixture materials more 
Volatile than monoacetyl triglycerides of said 
fatty acids, the combined fatty acids of the re 
Sultant mixture being at least 4 acetic on a 
molar basis, chilling substantially triacetin-free 
triglycerides comprising as a major component 
the thus purified product, and comprising a 
minor amount of said hardstock as a firming 
agent, and forming same into a plastic mass. 

FREDERIC J. BAUR. 
WILLY LANGE. 
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