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ABSTRACT OF THE DISCLOSURE 
A thixotropic shortening which is plastic at tempera 

tures below 90° F. when at rest and pourable at tempera 
tures above 50° F. when worked prepared by (1) mix 
ing, at a temperature at which both are non-crystalline, 
85%-90% liquid triglyceride base stock and 10%-15% 
hydrogenated triglyceride hardstock (iodine value less 
than 12) with predominantly beta-phase crystallization 
tendency, (2) rapidly cooling the mixture to 50—70° F., 
(3) holding the chilled stock till crystallized, (4) con 
verting the crystals to at least 95% beta-phase, (5) 
heating the stock to 1l5—120° F. without melting, and 
(4) cooling stock to 90—l05° F. 

This invention relates to a thixotropic shortening. More 
particularly, it relates to a shortening which has the gen 
eral characteristics of the solid state of matter when at 
rest and the general characteristics of the liquid state of 
matter when gently agitated. 

It is an object of this invention to provide a shortening 
having a thixotropic character. It is a further object of 
this invention a method for producing a thixotropic 
shortening. As used herein, the'term “thixotropic” de 
scribes a shortening capable of existing in the solid state 
when at rest, the liquid state when gently agitated, and 
capable of readily and continuously passing from one 
state to the other. 
An excellent thixotropic shortening having the above 

characteristics is made by appropriately combining from 
about 85% to about 90%, by weight, substantially com 
pletely liquid triglyceride base stock with from about 
10% to about 15%, by weight, substantially completely 
hydrogenated triglyceride hardstock having a predomi 
nantly beta-phase crystallization tendency and ‘subjecting 
the mixture to a carefully controlled crystallization proc 
ess as set forth hereinafter. 
The substantially completely liquid triglyceride base 

stock used in this invention should be liquid at room tem 
perature, that is, it should not have more than about 1% 
solids at 70° F., not more than about 5% solids at 50° 
F., and essentially no solids at 80° F. and higher. For 
the purpose of this invention, the percent solids at any 
given temperature can be approximately determined with 
suf?cient accuracy by the method described in 31 J. Amer. 
Oil Chemists Society, 98-103 (March 1954). 

Suitable liquid triglyceride oils for the purpose of this 
invention can be derived, for example, from the naturally 
occurn'ng liquid vegetable oils, such as soybean, cotton 
seed, corn, olive, peanut, safflower, sesame seed, and 
rapeseed oils. Also, suitable liquid oil fractions can be 
obtained from palm oil, lard, and tallow, such, for ex 
ample, as by graining or by directed interesteri?cation, 
followed by separation of the oil. These oils can be par 
tially hydrogenated, if desired, so long as the precent 
solids does not exceed the limits set forth hereinbefore. 
Re?ned and bleached soybean oil, partially hydro 

genated to an iodine value not lower than about 105 and, 
preferably, 107, is the preferred liquid triglyceride base 
stock of this invention. Soybean oils having iodine values 
greater than 120 can be used in this invention, but it is 
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preferable to avoid their use because of their tendency 
toward oxidative instability. 
The substantially completely hydrogenated triglyceride 

hardstock used in this invention should have an iodine 
value not greater than about 12. It should also have a 
predominantly beta-phase crystallization tendency as 
distinguished from an alpha phase or beta-prime phase. 
These types of polymorphic crystalline structures can be 
identi?ed by their X-ray diffraction patterns and are de 
scribed in US. Patents 2,52l,24l—2, granted to Paul J. 
Mitchell, Jr., Sept. 5, 1950. Many of the ordinary gly 
ceride fats can be crystallized in one or ‘more of these 
phases which generally depends upon the particular proc 
essing treatment to which they are subjected. 

Examples of trisaturated glycerides which have strong 
beta-phase-tending characteristics and which can be used 
in this invention are tristearin, tripalmitin and symmetri 
cal palm‘itodistearin. Other suitable triglyceride hard 
stocks having strong beta-phase-tending characteristics 
can be derived from substantially completely hydro 
genated fats and oils such as lard, sun?ower seed oil, saf 
flower seed oil, linseed oil, sesame seed oil, hazelnut oil, 
soybean oil, peanut oil, olive oil, and corn oil. A pre 
ferred beta-phase-tending triglyceride hardstock com 
ponent is substantially completely hydrogenated soybean 
oil having an iodine value of about 8. . 

It is desirable to include in the hardstock component 
of the shortening of this invention for “high-ratio” bak 
ing purposes, a minor portion of mono- and diglycerides 
of higher or “long-chain” saturated fatty acids having from 
about 12 to about 22 carbon atoms, such as mono- and 
distearin. By way of example, suitable mono- and di 
glycerides can be formed from substantially completely 
hydrogenated triglyceride superglycerinated to a mono 
glyceride content of about 40%. 
When mono- and diglycerides are used in the hard 

stock component, it is preferable to form the thixotropic 
shortening so that it comprises from about 85 % to about 
88% by weight substantially completely liquid trigly 
ceride base stock, from about 9% to about 14% by 
weight substantially completely hydrogenated triglyceride 
hardstock, and from about 1% to about 6% mono- and 
diglycerides. 

Antioxidants such as butylated hydroxytoluene, but 
ylated hydroxyanisole, citric acid and methyl silicone can 
be employed in the shortening of this invention, also, for 
their antioxidant properties. 

Brie?y stated, the shortening of this invention is pre 
pared as follows: the substantially completely liquid tri 
glyceride base stock and the substantially completely 
hydrogenated hardstock are mixed together at a tempera 
ture sufficiently high to eliminate all crystalline material, 
for example, at a temperature higher than about 50° F. 
but less than about 200° F. The hot liquid mixture is 
rapidly cooled, in less than about 10 minutes and pref 
erably in less than about 3 minutes, for example, in a 
conventional “freezer” or “Votator,” with agitation, to a 
temperature of from about 50° F. to about 70° F. in 
order to initiate fat crystallization therein. The chilled 
stock is then held without substantial addition or removal 
of heat and without agitation until crystallization is sub 
stantially complete. This can usually be accomplished in 
about 30 minutes. Thereafter, the material is permitted to 
transform at rest or under mild agitation at about 95° F. 
to about 105° F. until the fat crystals are converted to 
at least 95 % beta-phase crystals, preferably having a ?ne 
particle size of from about 1 to about 12 microns. This 
can usually be accomplished in about an hour. The 
transformed stock is then heated over a period of a few 
minutes to about 1 hour to a temperature from about 
115° F. to about 120° F. and then cooled over a period 
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of a few minutes to about 1 hour to a temperature of 
from about 90° F. to about 105° F. The resulting short 
ening stock is immediately packed into containers without 
further cooling or heating. 
The term “at rest” is used herein to exclude the pres 

ence of agitation and fluid flow of the shortening. The 
term “worked” is used herein to de?ne a condition where 
by the shortening is not at rest but is stirred, shaken, or 
otherwise gently agitated. 
At 70° F., the shortening of this invention has a 

“worked" viscosity of from about 15,000 to about 35,000 
centipoises and an “at rest" viscosity not less than 10,000 
centipoises higher than its “worked” viscosity. The vis 
cosity can be easily determined by a descending Brook 
?eld Helipath Viscometer for the “at rest” value, and by 
a stationary Helipath for the “worked” value. 
A convenient container and dispenser for the thixo 

tropic shortening of this invention is described in US. 
Patent 3,094,255, granted to Robert V. Burt, June 18, 
1963. 
The following example is illustrative of the process and 

product of the invention and, when taken together with 
other parts of this speci?cation and the appended claims, 
will enable any person skilled in the art to which the in 
vention appertains to devise many more examples which 
come within the scope of the claims. 

EXAMPLE 

A mixture of 86 parts by weight re?ned, bleached soy~ 
bean oil base stock having an iodine value of about 107, 
10 parts by weight re?ned, bleached soybean oil hard 
stock having an iodine value of about 8, and 4 parts by 
weight of a mono-, di-, and triglyceride mixture prepared 
from re?ned and bleached soybean oil hydrogenated to 
an iodine value of about 8 and superglycerinated to a 
monoglyceride content of about 40% was heated in a con 
ventional mixing tank to 140° F. with agitation. Nitrogen 
gas (12% by volume) was injected into the melted oil 
mixture. The melted oil mixture was then pumped through 
a scraped wall heat exchanger (“Votator”) in which the 
oil was rapidly chilled with agitation to 60° F. in less than 
two minutes. The mixture which issued from the re 
frigerated heat exchanger was then allowed to pass by 
“solid” slippage without substantial addition or removal 
of heat and without agitation through a cylindrical tube 
six inches in diameter, ?ve feet long, and having mod 
erately heated walls (jacketed) at about 100° F. to 120° 
F. The chilled shortening took about 30 miuntes to pass 
through the tube during which time the heat of crystal 
lization raised the temperature of the shortening to about 
87° F. The shortening was then passed through a scraped 
wall heat exchanger which raised its temperature to about 
105° F. and then into a tank where it was held for about 
65 to 70 minutes with gentle agitation with a slow-sweep 
blade. During the 65 to 70 minute hold time, substan 
tially all the shortening hardstock solids were converted 
to beta-phase crystals as determined by X-ray diffraction 
patterns. The transformed stock was then heated to 118° 
F. in a scraped wall heat exchanger (without melting the 
shortening) and held at that temperature for about 20 
minutes. The shortening was cooled to about 99° F. and 
then throttled through a conventional homogenizing valve 
into containers with a pressure on the upstream side of 
the throttling valve of 250 p.s.i.g. 
The resulting product was a stable, thixotropic short 

ening. It had a desirable opaque and brilliant white color 
which resembled a plastic shortening in appearance when 
at rest. Upon being slightly agitated by shaking, the short 
ening Was easily poured for measurement from a small 
narrow-mouthed container. It remained stable without 
settling out clear oil, solids, or large gas ‘bubbles for 
storage periods up to six months at 70° F. to 90° F. The 
particle size of the bulk of the crystals as determined by 
microscopy ranged between 1 and 12 microns. The aver 
age particle size was about 3.7 microns. The Brook?eld 
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viscosity of the shortening at rest was 42,000 centipoises; 
and when the shortening was stirred and shaken, the vis 
cosity was reduced to 27,000 centipoises. The shortening 
also remained pourable at temperatures as low as about 
50° F. 

Excellent quality cakes can be prepared from recipes 
using the thixotropic shortening of this invention with the 
convenience in dispensing and measuring of an ordinary 
liquid shortening. Suitable cake recipes for this purpose 
are ‘found in U.S. Patent 2,874,053, granted to Victor 
Mills, Feb. 17, 1959. 

Comparable quality thixotropic shortenings are ob 
tained when other beta-phase crystal-tending hardstocks 
such as tristearin, tripalmitin, and symmetrical palmito 
distearin are substituted for the substantially completely 
hydrogenated soybean oil in the above example, and 
When other substantially completely liquid triglyceride 
base stocks such as cottonseed oil, corn oil, and sa?iower 
oil are substituted for the soybean oil in the above ex 
ample. 
What is claimed is: 
1. A method of making an opaque thixotropic short 

ening having the appearance of a normally plastic short 
ening at temperatures below about 90° F. when at rest 
and being pourable at temperatures above about 50° F. 
when worked comprising 

(a) forming a mixture, at a temperature sut?ciently 
high to eliminate all crystalline material, of from 
about 85% to about 90% by weight substantially 
completely liquid triglyceride base stock and from 
about 10% to about 15% by weight substantially 
completely hydrogenated triglyceride hardstock hav 
ing an iodine value not exceeding about 12 and 
having a predominantly beta-phase crystallization 
tendency; 

(b) rapidly cooling in less than about 10 minutes the 
hot liquid mixture with agitation to a temperature 
of from about 50° F. to about 70° F. to initiate fat 
crystallization; 

(c) holding the chilled stock without substantial addi 
tion or removal of heat and without agitation until 
crystallization is substantially complete; 

((1) converting the crystalline phase of the shortening 
stock to at least 95% beta-phase crystals; 

(e) heating the transformed stock over a period of a 
few minutes to about 1 hour to a temperature of 
from about 115° F. to about 120° F. without melt 
ing, and 

(f) cooling over a period of a few minutes to about 
1 hour the shortening stock to a temperature of from 
about 90° F. to about 105° F. 

2. The method of claim 1 in which the crystalline phase 
of the chilled shortening stock is transformed to at least 
95% beta-phase crystals without substantial agitation. 

3. The method of claim 1 in which the crystalline phase 
of the chilled shortening stock is transformed to at least 
95% beta-phase crystals without substantial agitation at 
a temperature of about 100° F. for about 60 minutes. 

4. A method of making an opaque thixotropic short 
enlng having the appearance of a normally plastic short 
ening at temperatures below about 90° F. when at rest 
and being pourable at temperatures above about 50° F. 
when worked comprising 

(a) forming a mixture, at a temperature suf?ciently 
high to eliminate all crystalline material, of from 
about 85% to about 88% by weight substantially 
completely liquid triglyceride base stock, from about 
9% to about 14% by weight substantially completely 
hydrogenated triglyceride hardstock having an iodine 
value not exceeding about 12 and having a predomi 
nantly beta-phase crystallization tendency, and from 
about 1% to about 6% mono- and di-glycerides of 
long-chain saturated fatty acids having from about 
12 to about 22 carbon atoms; 
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(b) rapidly cooling in less than about 10 minutes the 
hot liquid mixture with agitation to a temperature 
of from about 50° F. to about 70° F. to initiate fat 
crystallization; 

(c) holding the chilled stock without substantial addi 
tion or removal of heat and Without agitation until 
crystallization is substantially complete; 

(1d) converting the crystalline phase of the shortening 
stock to at least 95% beta-phase crystals; 

(e) heating the transformed stock over a period of a 
few minutes to about 1 hour to a temperature of 
from about 115° F. to about 120° F. without melt 
ing, and 

(f) cooling over a period of a few minutes to about 
1 hour the shortening stock to a temperature of from 
about 90° F. to about 105 ° F. 

6 
5. The method of claim 4 in which the crystalline phase 

of the chilled shortening stock is transformed to at least 
95 % beta-phase crystals without substantial agitation. 

6. The method of claim 4 in which the crystalline phase 
5 of the chilled shortening stock is transformed to at least 
95% beta-phase crystals without substantial agitation at 
a temperature of about 100° F. for about 60 minutes. 

7. The opaque thixotropic shortening prepared by the 
method of claim 1. 

10 References Cited 

UNITED STATES PATENTS 
2,521,242 9/ 1950 Mitchell __________ __ 99—118 

15 2,815,285 12/1957 Holman et al. ______ _._ 99—118 

MAURICE W. GREENSTEIN, Primary Examiner. 


