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relatively little var ia t ion within species and were in 
exeellent agreement  with the data  in Table I. For  
example, the range of erueic acid content in Crambe 
abyssinica (6 samples, 3 locations) was 56 to 59%, 
in Eruca sativa (6 samples, 3 locations) 42 to 45%, 
and in Raphanus sativus (5 samples, 4 locations) 31 
to 34%. 

Seeds of selected Crueiferae are shown by this sur- 
vey to contain oils which, on the basis of chromato- 
graphic analyses, appear  to be suitable industr ial  
sources of linolenie acid and eieosenoic acid in addi- 
tion to the usual erueie acid. 
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Dilatometric Properties of Some Glycerides of 

Confectionery Fats I 
W. L A N D M A N N ,  2 N.V. LOVEGREN, and R.O. FEUGE, Southern Regional Research 
Laboratory, 3 New Orleans, Louisiana 

Two triglyeerides, l-oleodistearin and 2-pahnito-oleostea- 
rin, which are components of some confectionery fats, were 
synthesized and their melting behavior and dilatometric 
properties were determined. Expansivities and melting dila- 
tions of the various polymorphie forms were measured. 

1-01eodistearin was found to have two melting points, 30.3 
and 42.1~ while 2-pahnito-oleostearin was found to have 
melting points at 24, 37, and 40.5~ The rates of trans- 
fornlation of the thermodynamically unstable polymorphs 
at temperatures below their melting points were much nmre 
rapid than those for the corresponding 2-oleo isomers 
previously reported. 

Mixtures of 2-oleopalmitostearin with 2-pahnito-oleostea- 
rin and 1-oleodistearin with 2-oleodistearin were examined 
dilatometrieally. In each of these mixtures the components 
apparently do not temper at the same rate to similar poly- 
morphie forms and thus there is sonle degree of incompati- 
bility even though in each of these nfixtures the components 
are positional isonlers. The properties of the intermediate 
melting mixtures are dependent on the method of tempering. 

C 
OCOA BUTTER-LIKE fats  derived f rom domestic 
vegetable oils by processes involving interester-  
ifieation and f rom animal fats  by processes in- 

volving fraet ionat ion should contain sizable propor-  
tions of both 1-oleodistearin and 2-palmito-oleostearin. 
One of these glycerides is the positional isomer of 
2-oleodistearin, and the other is a positional isomer of 
2-oleopalmitostearin. The 2-oleo glycerides comprise 
about 80% of eocoa butter .  Unfor tuna te ly  in neither 
pa i r  of isomers do the members exhibit the same poly- 
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morphie behavior (11). The behavior ill nIixtures 
also should be different. Despite the conunml occur- 
rence of the two glycerides, 1-oleodistearin and 2- 
palmito-oleostearin, in fa t  products, there have been 
only a few investigations with the pure  componnds, 
and relat ively little is kuown about their properties.  

The synthesis and purifi,-ation of 1-oleodistearin 
has beeu reported several times (1, 5, 6, 11). Lut ton 
(11) nlade an investigation of polylnorphic behavior 
and found three forms which he called sub-alpha, 
alpha-3, and beta prilne-3. The sub-alpha was claimed 
to exist in modificatious A and B, and it was pre- 
sumed that the sub-alpha t ransformed reversibly to 
the alpha. The alpha-3 and beta prime-3 melted at  
:30.4 and 43.5~ respectively. Appa ren t l y  no one 
has made a dilatolnetric examination of 1-oleodistearin 
or of well-defined mixtures  containing it. 

2-Pahnito-oleostearill also has been prepared  and 
examined by several investigators (4, 9, 11, 13). Lut-  
ton (11) again is the only one who has made a thor- 
ough exaniination of polymorphic behavior. The poly- 
morphs which he found to exhibit melt ing and their 
associated melt ing points were alpha-2, 25.3~ ; sub- 
beta prime-3, 37~ and beta prime-3, 40.2~ The 
a lpha form was found to t r ans form reversibly to 
sub-alpha. The beta prime-3 fornI was obtained f rom 
solvent only. Appa ren t l y  no dilatometric data on 
2-pahnito-oleostearin have been published heretofore. 

The purpose of the present  investigation was to 
determine dilatometric and other propert ies  of 1-oleo- 
distearin and 2-pahlfito-oleostearin and of a simple 
mixture  of each of these eompomlds with its positional 
isomer occurring ill cocoa butter.  
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Experimental 
Synthesis of Glycerides. 2-Palmito-oleostearin was 

prepared  by a modification of the procedure of Ver- 
kade et al. (14). The intermediate 1-stearoyl-2-pal- 
mitoyl tr i tylglycerol  was p repared  as described in a 
previous publication (10). The lat ter  compound was 
detr i tyla ted by hydrogenolysis in glacial acetic acid 
with 10% palladimn-on-carbon as catalyst. Af te r  a 
reaction time of 5 hr. at 45-50~ the catalyst  was 
filtered off and washed several times with glacial 
acetic acid to remove adhering product.  The filtrate 
and washings were combined and poured into about 
10 times their  volume of water  at 10~ The 1-stearo- 
2-palmitin which precipi tated was filtered immedi- 
ately and washed with cold absolute ethanol. The 
precipi tate  was dissolved in commercial hexane, 
washed with water  until  neutral ,  and dried over an- 
hydrous  sodium sulfate. Af te r  several crystalliza- 
tions f rom petroleum ether, a mixture  of ether and 
95% ethanol, and finally commercial hexane, the 1- 
stearo-2-palmitin had a melt ing point of 69.4~ 

To p repare  the 2-palmito-oleostearin, 0.0123 mole 
of oleoyl chloride in chloroform was added slowly to 
a chloroform solution containing 0.0081 mole of 1- 
stearo-2-palmitin and 0.085 mole of quinoline. Af te r  
refluxing for  3 hr., the result ing mixture  was allowed 
to stand overnight  at room temperature .  The mixture  
was dissolved in ethyl ether and washed successively 
with cold 0.5 N sulfuric acid, 5% potassimn bicar- 
bonate solution, and water. Af ter  drying over anhy- 
drous sodium sulfate, the ether solution was filtered, 
and the ether was evaporated under  reduced pressure. 
The 2-palmito-oleostearin was crystallized several 
times f rom a mixture  of petroleum ether and acetone  
The purified 2-palmito-oleostearin melted a t  40.5~ 

The 1-oleodistearin was p repared  essentially by  the 
method of Dauber t  et al. (6). 1-Mono-olein in the 
amount  of 0.0281 mole was dissolved in a solution 
cmttaining 0.0852 mole of d ry  quinoline in 100 ml. 
of chloroform. To this solution 0.0617 mole of stearoyl 
chloride was added slowly with stirring. The solution 
was allowed to react for 3 days at 45~ Then ethyl 
ether was added and the solution was washed sue- 
cessively with cold 0.5 N sulfuric acid, 5% potassimn 
bicarbonate solution, and water. The solution was 
dried over anhydrous so:tium sulfate and filtered, and 
the ether was removed by distillation under  reduced 
pressure. The 1-oleodistearin was crystallized several 
times f rom a solution of ether and ethanol and f rom 
acetone to obtain the purified product  melt ing at 
42.1~ 

Analyt ical  data  for  the two glyeerides are recorded 
in Table I. The 2-oleodistearin and 2-oleopahnito- 
stearin were the same compounds whose prepara t ion  
and propert ies  were described earlier (10). 

Dilatometric Measurements. The dilatometric ex- 

TABLE I 

Analytical and Physical Data for 2-Palmit~-oleostearin and 
1-Oleodistearin 

2-Palmito- I -Oleodistearin Property oleostearin 

Capillary melting" point, ~ 
Form I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Form I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Form I I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DensitY, g./ml, at 60~ . . . . . . . . . . . . . .  
t~efractive index, n 45. ........................ 

1) 

Iodine value 
Found .......................................... 
Calculated 

40.5 
37.0 
24.0 

0.8778 
1.45413 

28.6 
29.5 

42.1 
30.3 

0.8771 
1.45489 

27.3 
28.5 

aminations were carried out in dilatometers of the 
gravimetr ic  type with mercury  as the confining liq- 
uid. The construction of these dilatometers, their  
method of use, and niethods employed in correcting 
dilatometric readings for the expansion of mereury  
and glass and making various other calculations were 
in accordance with previously published deseriptions 
(2 ,3) .  

In  geueral the procedure followed in examining 
the lower melt ing polymorphs was to melt the sample, 
solidify it in ice water, and then eool it to about 
- 37~  With most tr iglyeerides this procedure will 
give the alpha form. Af ter  about 20 rain. at  this ini- 
tial t empera ture  and at each successive temperature ,  
the mercury  in the weighing flask of the dilatometer 
was weighed and the sample was heated to the next 
temperature .  When polymorphie  transi t ion or melt- 
ing was encountered, this period of 20 rain. was not 
sufficient to reach equilibrium conditions. This non- 
a t ta inment  of equilibrium was indieated by the posi- 
tion of the mercury  at the tip of the dilatometer a f ter  
the flask containing the excess mercury  was weighed 
and was ready to be reat taehed to the dilatometer. 
Format ion  of drops of mercury  at  the t ip indicated 
melt ing was still in progress. A contraction of the 
mercury  into the di latometer away f rom the tip indi- 
cated a polymorphic transit ion was in progress. In  
either case additional t ime at that  t empera ture  was 
necessary to reach equilibrium. 

Where rapid  polymorphic t ransformat ions  were 
encountered a " t h r u s t - i n "  technique (10) was used 
to obtain dilatometric data  on the unstable poly- 
morphie forms. For  example, 2-palmito-oleostearin 
was melted at tempera tures  above 60~ solidified 
in ice water  for 5 rain., and then placed in the bath 
at 25~ The mercury-containing flask attached to 
the di latometer was looseued and lowered so that  
mercury  could drop f rom the dilatometer into the 
flask as the sample expanded but could not be sucked 
backed. Af te r  about 1 rain. the mercury  stopped 
dropping into the flask and pulled up into the dila- 
tometer  stem away f rom the tip. This contraction 
continued for about 8 rain. a f te r  which time volu- 
metric equilibrium of the sample was reached and the 
end of the mercury  eolunm ceased to move. The ex- 
pansion of the sample dur ing  the first minute  meas- 
ured the thermal  expansion of the lowest melt ing 
polymorph before this expansion was counterbalanced 
by conversion to the intermediate melt ing polymorph.  
In  this par t icular  test the 2-palmito-oleostearin was 
converted completely at the end of 8 rain. to the inter-  
mediate melt ing polynlorph, which was much more 
stable at this t empera ture  than was the lowest melt ing 
polymorph.  

To olltain the highest melt iug polymorphs  for dila- 
tometric examination, the samples were par t ia l ly  
melted and resolidified dur ing  the early stages of 
temper ing;  and then they were tempered by keeping 
them just  below their  melt ing points for  a sufficient 
length of time. 

Melting Points. The several melt ing points were 
determined by the capi l lary  tube method. Determina-  
tions were made on samples obtained by fract ional  
crystall ization f rom solvents and on samples af ter  
melting, resolidification, and tempering. The samples 
were fu r the r  examined over short t empera ture  inter- 
vals by the " t h r u s t - i n "  technique (7). The tempera-  
ture and length of t ime required to t rans form a lower 
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melting polymorph into one having a higher melting 
point were noted. 

Results and Discussion 

Melting Behavior. Three capillary melting points 
were found for 2-pahnito-oleostearin. The lowest melt- 
ing polymorph, Form III ,  was found af ter  melting 
the sample in hot water and then solidifying it in ice 
water for about 10 see. This polymorph melted slowly 
in a water bath at 24.0~ requiring about 20 see., 
but then quickly resolidified. When this sample was 
held at 24.0~ for an additional 10 see. af ter  the 
start  of resolidifieation, Fo rm I f  was obtained, and it 
then had to be plunged into a bath at 37.0~ to effect 
melting. I f  the sample was then held at 37.0~ it 
became cloudy af ter  about 1 rain. and began to trans- 
form into the highest melting pol)qnorph, Form I. 
After  complete conversion into Form I, the sample 
melted at 40.5~ 

The melting points which were found are in fair ly 
good agreement with those reported by Lut ton  (11). 
However, Lut ton  stated that  the highest melting poly- 
morph was obtained only by crystallization from sol- 
vent, whereas the present sample could be tempered 
readily to this form. 

Only two melting points were found for 1-oleodi- 
stearin. When the sample was melted in hot water, 
chilled for 5 see. in ice water, and then plaeed in a 
bath at 30.3~ slow but complete melting occurred 
(Form I I ) .  When the sample was melted and chilled 
as above and then tempered for 40 inin. at 25 ~ C., 
complete melting at 30.3~ no longer occurred, indi- 
cating a fa i r ly  quiek part ial  conversion to the highest 
melting form. After  complete conversion to Form I, 
melting occurred at 42.1~ 

1-Oleodistearin and 2-palmito-oleostearin were tem- 
pered to their highest melting polymorphie forms 
much more rapidly  than were 2-oleodistearin and 
2-oleopalmitostearin, which were examined earlier 
(10). This difference in relative rates was unexpected 
in view of the fact that  the symmetrical, diacid tri- 
glyeerides of the saturated fa t ty  acids having an even 
nmnber of carbon atoms temper more rapidly than 
do the corresponding unsymnletrieal triglyeerides 
(1~).  

Dilatometric Behavior. The volumetrie expansion 
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TEMPERATURE, ~ 
Fro. 1. Di l a tomet r i c  curves for  t he  po lymorphs  of 2-palmito-  

oleoste~rin:  A, ~ 'orm I ;  B,  :Form I I ;  C, :Form I I I ;  and  D, 
F o r m  I I I  de te rmined  by "thrust-in" method.  

vs. temperature  for the polymorphs of 2-pahnito-oleo- 
stearin are shown graphically in Fig. 1. The most 
imtable proper ty  of 2-pahnito-oleostearin is its rapid 
rate of conversion to the highest melting form. Curve 
C was obtained on solidifying the sample in ice water, 
chilling to -37~ and then raising the temperature  
gradually. The holding time at each test temperature  
was 20 min. Curve C exhibits a slight change in the 
rate of expansion at about -10~  When the sample 
was held at 5~ for 0.5 hr., a very  slight conversion to 
the next higher melting polymorph occurred. At tem- 
peratures of 10 to 20~C. faster rates of eonversio~L 
were found. At 25~C. conversion was complete within 
0.5 hr. Because of this rapid conversion the dila- 
tometrie melting point of this form could not be de- 
termined. 

Curve D was obtained by the " t h r u s t - i n "  method 
in which individual points were determined inde- 
pendent ly  of each other. The failure of Curves C 
and D to coincide could be due to slight tempering 
during the preparat ion for the run represented by 
Curve C. By the " t h r u s t - i n "  method the dilatomet- 
ric expansion curve could be extended to about 20~ 
without too great an amount of conversion to the 
next higher polymorph. 

The intermediate melting form, Curve B, was ob- 
tained by melting the sample, solidifying it in ice 
for 5 min., and then tempering for about 20 rain. at, 
25~ before chilling to -37~  Near its melting 
point this polymorph eonverts rapidly to the highest 
melting form. 

The highest melting or stable form, Curve A, was 
obtained by tempering the sample for several days 
at room temperature  or for a lesser time at tempera~ 
tures up to 37~ 

Dilatometric curves for the two t>olymorphs of 1- 
oleodistearin are given in Fig. 2. The low-melting 
form, which was obtained by solidifying the melted 
sample in ice water, exhibits a distinct change in ex- 
pansivity just below 0~C., which tends to eonfirni 
Lut ton ' s  claim of the existence of two modifications 
of one polymorphie form of this compound (11). 
Above about 15~ it was necessary to use the " th rus t -  
i n "  method. 

The high-melting form was obtained by slowly 
warming the low-nielting form and then tempering 
just below 42'~'C. Using this procedure the conversion 
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TEMPERATURE, ~ 
Fro.  2. I ) i la tomeh ' ie  curves for  the  po lymorphs  of 1-oleodi- 

s t ea r in :  A, F o r m  I ;  and  II, F o r m  I I .  
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was completed in 2-3 hr. The conversion could also 
be carr ied out by storing the quickly solidified sample 
overnight  at  about 25~ Even at 16~ about  half  
converted to the highest melt ing form overnight.  

Some evidence of another  solid form less dense 
than  the low-melting form mentioned above was ob- 
tained on very  rapid  solidification, but the evidence 
was not always reproducible. The possibility that  
1-oleodistearin can be solidified in an amorphous form 
should not be ruled out. In  an earlier dilatometrie 
investigation it was found that  1,2-diaeeto-3-olein 
could be readily cooled to a glass-like solid (8). The 
1-oleodistearin did not behave like most tr iglyeerides 
in that  it was difficult to remove dissolved gas by  the 
usual method of repeated melt ing and solidification 
dur ing  the process of filling the dilatometer. The 
melt ing and solidification had to be repeated a large 
number  of times. The solid form had a very waxy 
appearance.  

Dilatometrie  data were obtained on a 1 : 1  mixture  
of 2-pahnito-oleostearin and 2-oleopalmitostearin. The 
low-melting form of the mixture,  Curve C, Fig. 3, 
was obtained by melt ing the sample, solidifying it 
in ice for a few minutes, and then cooling to - 3 0 ~  
Simple expansion was encountered up to about 10~ 
but  as the t empera tu re  was increased above this level 
the mixture  converted to higher melt ing forms at 
increasing rates, and the " t h r u s t - i n "  nlethod was 
used to complete Curve C. At  22-25~ conversion 
to higher melt ing forms was very rapid,  and the solid- 
ifieation t ime had to be kept  to a minimum (5 min.) 
to re ta rd  conversion. 

When the sample was tempered for  1 hr. at  25~ 
af ter  being solidified in ice water, it exhibited rela- 
t ively uni form melt ing over the range of about 18 
to 32~ With  this sample no distinctive dilatometric 
curve was obtained; that  is, the exact form of the 
curve was not reproducible. 

Curve B of Fig. 3 was obtained by melt ing the 
sample, solidifying it in ice water, and then temper-  
ing overnight at  25~ before s tar t ing  the run. The 
shape of Curve B indicates a broad melt ing range 
with the midpoint  occurring at about 27~ The 
melt ing rate  above 28~ is more or less uni form to 
about 36~ Somewhat independent  melt ing of the 
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FzG. 3. Oilatometrie curves for the composition 72.2% 

1-oleodistearia and 27.8% 2-oIeodlstearin: A, both glycerides 
in Form I;  B, both glycerides mostly in Form II, and C, both 
glycerides in Form III .  

individual  components and polymorphic  forms seems 
to occur. 

When  the sanlple was solidified as mentioned above 
and then tempered for several days at  room tempera-  
ture before the dilatometric examination was made, 
much of the sample apparen t ly  was converted to the 
highest melt ing polymorphs,  but melt ing star ted about 
5 ~ lower than it did for a thoroughly tempered sample. 

Curve A of Fig. 3 was obtained with a sample which 
was thoroughly tempered by holding it at  30~ for  
2.5 days. The greater  port ion of this tempered sample 
melts between 32 and 36~ and the midpoint  of 
melt ing is about 34~ 

This mixture  of 2-palmito-oleostearin and 2-oleo- 
pahni tostear in  possessed a melt ing range which was 
definitely longer than those of mixtures  of 2-oleo- 
pahni tostear in and 2-oleodistearin examined earlier 
(10). The lat ter  tended to behave like single com- 
pounds. Wi th  the present  mixture  the point  of com- 
plete melt ing always was relat ively high, apparen t ly  
because the 2-palmito-oleostearin readily converts to 
its highest melt ing polymorph.  

Dilatometrie measurements  were made on a mixture  
of 27.8% 2-oleodistearin and 72.2% 1-oleodistearin. 
This proport ion was selected to facil i tate comparison 
with a mixture  of 2-oleopahnitostearin and 2-oleodi- 
stearin examined earlier (10). Solidification of the 
present  mixture  in ice water  produced lower melt ing 
polymorphs which were fa i r ly  stable, Curve C of 
Fig. 4. However,  at 30~ conversion was rap id  
enough so tha t  the " t h r u s t - i n "  method had to be used 
to determine the melt ing port ion of Curve C. 

While quickly solidified samples of the mixture  
tended to undergo polymorphie  t ransformat ion  on 
being warmed to 30~ a melt  of the mixture  cooled 
to 31.8~ gave no indication of solidifying over a 
period of 16 hr. The tendency to remain in a super- 
cooled condition was quite marked. 

Limited temper ing  of the quickly solidified mixture  
yielded various types and proport ions of intermediate 
forms. Curve B of Fig. 4 was obtained when the mix- 
ture was melted and heated to 50~ chilled in ice 
water, and then tempered at  26~ for 2.5 days. This 
curve shows a slight amount  of conversion to the 
highest melt ing form because complete melt ing does 
not occur unti l  the t empera ture  reaches 42~ 

o . , e -  I I I I I I i I I _  
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TEMPERATURE, ~ 
Fro. 4. Dilatometrie curves for a mixture of eqnal par ts  of 

2-oleopalmitostearin and 2-pMmito-oleostearln; A, both glycer- 
ides in Form I ;  B, both glycerides mostly in Form II ,  and C, 
both glycerides in Form I I I .  
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Temperature Coefficient Melting Melting 
Compound or mixture interval, Polymorphic of expansion, dilation, point, a 

~C. form m l . / g . / o c ,  ml./'g, ~ 

2 -P almito-oleostear in . . ................................. 

1-Oleodistearin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2-Oleopalmitostearin and 
2-palraito-oleostearin ( 1 : 1 )  ............................................ 

2-Oleodistearin and 1-oleodi- 
distearin ( 27 .8 :72 .2 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--38 to 0 
--37 to 0 
--30 to --10 

50 to 60 

--36 to 0 
--32 t o - - 1 0  

5 t o  20 
45 to 60 

--36 to --10 
--  5 1 o 2  
--30 to --5 

42 to 60 

--136 to 0 
--30 to 0 
--30 to --15 

46 to 60 

I 
J I  
I I I  

L iqu id  

I 
I [  
I I  

L iqu id  

I 
I1 
I I I  

L iqu id  

I 
I I  
I H  

Liquid  

0 ,000403 
0.000485 
0.000581 
0 .000gS t  

0.000441 
0.000614 
0 .001116  
0.000859 

0.000381 
0 .000543 
0 .000586 
0 .000858 

0.000482 
0.000501 
0 .000594 
0 .000866 

0.1161 
0.1035 
0.0695 

0.1117 

0,1050 

0069s 

0.0966 
0.0822 
0.0722 

40 .3 (40 .5 )  
(37.o) 
(24,0)  

42 ,2 (42 .1 )  

30 .6 (30 .3 )  

36.5 

23.4 

42.0 
38,3 
29.8 

Melting points in parentheses are capillary melting points, others are dilatometrie melting points. 

When the mixture was solidified s lowly from the 
melt by cooling in air at  25~ and then held at this 
temperature for several days, melt ing occurred be- 
tween the range of the intermediate forms, repre- 
sented by Curve B, and the highest melt ing forms, 
represented by Curve A. Dilatometric curves obtained 
with s lowly cooled samples exhibited slight breaks in 
the melt ing portions, indicating that individual melt- 
ing of components  tended to occur. Possibly under 
the eonditions of slow cooling nonhomogeneous  com- 
positions were obtained. 

The mixture in the highest  melt ing forms, Curve 
A, was obtained by tempering for 4 days at 28~ a 
sample containing seed crystals of the highest melt- 
ing forms. The tempering of some seeded samples 
could be effeeted in less time by using a higher tem- 
perature. Only 2 hr. was  required in one instance. 

The coefficients of expansion in the solid and liquid 
states, the dilatometric or capil lary melt ing points 
or both, and the volume changes aeeolnpanying melt- 
ing were determined for the two glyeerides and the 
two mixtures and are recorded in Table II. 

The mixing  of one triglyceride with another is gen- 
eral ly  recognized to retard the rate of any polymor- 
phie transformations.  In an earlier examination of 
2-oleopalmitostearin and 2-oleodistearin, the major 
components  of cocoa butter, this was retold to be true 
(10) .  Furthermore,  2-oleopalmitostearin and 2-oleo- 
distearin exhibited similar polymorphic  beha~,ior, and 
their mixtures tended to behave like a single com- 

! pound. 

in  the present investigation 2-oleopahnitosteariu 
and 2-oleodistearin were each mixed with a positional 
isomer, and the binary mixtures were exalnined, Tile 
admixed isomer in each ease exhibited a nmch faster 
rate of polynlorphil, transfornmtion and a different 
pattern of transformation.  On the basis of the data 
obtained it nlust be concluded that the mixing of two 
glyeerides which exhibit widely different rates of 
polyn-torphic transformation may actually serve to 
increase the rate of transformation of the slower one. 
Possibly the more easily transformed component  can 
serve as "seed"  for the other. The mixtures of the 
isomers which were examined behaved otherwise as 
would be expected of a triglyceride mixture.  
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Further Studies on 

Some Natural Fats 

the Pancreatic Hydrolysis of 

M.H. C O L E M A N ,  Unilever Research Laboratory, Colworth House,  Sharnbrook, Bedford, England 

A series of animal and vegetable fats has been subjected 
to hydrolysis with pancreatic lipase. From the results ob- 
tained, the triglyceride compositions of the original fats 
have been calculated by the method previously proposed by 
Coleman and Fulton. 

These compositions show substantial agreement with those 
obtained by other methods. Similarities and differences be- 

tween fats are shown to be reflections of similarities and 
differences in glyceride composition. The middle position 
of the triglycerides has been shown to be largely occupied 
by unsaturated acids in the ease of shea, illip6, and cocoa 
butters; and by pahnitie acid in the ease of lard. From a 
study of the glyceride compositions of a series of lards, of 
differing fatty acid content, it is suggested that the glycer- 


