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to be approximately as follows: (1) 2% trisatu-

rated, 20% 2-oleoyldistearin, 55% 2-palmitoyl-
oleoylstearin (OPS), 5% oleoyldipalmitin, 18% mono-
saturated. All three possible configurations have been
proposed for the principal glyceride, but the present
study shows that it is actually 2-oleoylpalmitoylstearin
(POS)* for which the earlier evidence was limited (3).

By a procedure modelled closely after that of Hil-
ditech and Stainsby (4) a ‘‘middle half’’ was sep-
arated from commercial cocoa butter by fraetional
crystallization from acetone in 11 steps. Five frac-
tions of intermediate solubility, grouped according
to refractive index, totalled 605 g. out of an original
1,200. Data for the cocoa butter and the selected
““POS portion’’ are compared with theory and liter-
ature values in Table 1.

A 71.6-g. charge of methyl ester of the ““POS por-
tion’’ was fractionally distilled. Calculations from
sapon. nos. of the six fractions indicated 0.6 % methyl
myristate, 31.2% palmitate, and the remainder C,,
(theory for POS, 31.2% palmitate).

X-ray examination of the ‘“‘POS portion’’ showed
alpha-2, beta prime-2, and beta-3 forms of m.p., re-
spectively; 17°, 27°, and 35.5° with short spacings
(A) 422 8;4.33 8, 411 8, 3.83 M-diff.; 543 W, 5.14
VW, 4618, 4.00 W, 385 VW, 3.74 W, 3.64 W, where
S is strong, M is medium, W is weak, VW is very
weak, diff. is diffuse. Long spacings (A) were, re-
spectively, 48, 44, and 64.3. These values compare
well with POS values (5), but the metastable beta
prime-3 form found for POS was not observed.

A cooling curve of a 75-g. sample of completely
hydrogenated ‘‘POS portion’’ showed the rapid rise
from the minimum expected for PSS as compared
with the long flat at the minimum typical of SPS (6).
Determinations of m.p. and x-ray data of alpha, beta
prime, and beta forms were in good correspondence
with those of PSS (7).

Subjecting the ‘‘POS portion’” to enzymatic hy-
drolysis by pancreatic lipase, which removes fatty
acids from 1- and 3-positions to leave 2-monoglyceride
(8), yielded fatty acids of iodine value 5 and mono-
glycerides of iodine value 89; this indicates saturated
acids in 1- and 3-positions and unsaturated in the
2-position.

The combination of evidence shows that the pre-

T HE GLYCERIDES OF COCOA BUTTER have been stated

1 Since the manuscript for this paper was submitted, it has come to
the author’s attention that the POS configuration has been recently
proposed by others on the basis of similar evidence (2).

dominant glyceride of cocoa butter is POS, which
largely determines the character of cocoa butter, e.g.,
its beta-3 phase. Compatible cocoa butter extenders
should therefore be of symmetrical, disaturated con-
figuration to promote beta-3 formation instead of un-
symmetrical, disaturated configuration, for which the
stable form is beta prime-3. Dilatometric and enrob-
ing studies indicate a compatibility of fractions from
such fats as aceituno oil, Borneo tallow, and palm
oil and the incompatibility of ‘‘OPS fractions’ from
lard.

The present conclusion with regard to the major
component of cocoa butter adds to the considerable
evidence in the literature that the disaturated glyc-
erides of vegetable fats are symmetrical. Further
support is given to the idea that triglycerides of spe-
cific eonfiguration are characteristic of natural fats
rather than triglycerides formed by random fatty
acid distribution.
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Summary

It is concluded from =x-ray diffraction, thermal
curve, and enzymatic hydrolysis that the predomi-
nant glyceride of cocoa butter is 2-oleoyl palmitoyl
stearin (POS) instead of 2-palmitoyl oleoyl stearin
(OPS), the configuration which has been rather gen-
erally accepted. Accordingly it is suggested that a
fully satisfactory cocoa butter extender should be
largely of symmetrical, disaturated configuration since
only thus is the characteristic beta-3 form of cocoa
butter likely to be preserved. ‘

An important aspeet of this finding is that all di-
saturated vegetable glycerides which have been well
characterized are of symmetrical, disaturated con-
figuration. This not only supports the idea of the
formation of specific glycerides in natural fats as
opposed to random fatty acid distribution but also
points to some important common feature in vege-
table glyceride metabolism.
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TABLE I
Analytical and Physical Data on Cocoa Butter and “POS Portion”

Theory and Lit.(4) for

Cocoa “POS

butter portion” POS OPS OSP
Todine No. «..ocovrvrnncnne U 40.0 31.4 32.8
Sapon. No. ......ceeune . 191.7 195.6 195.2
% Saturated acids. 54.7 62.6 62.8
% Oleic acids......... 37.4 31.4 32.8
% Linoleic acids.... 3.2 1.6
Rapid complete M.P. (7)... 17.0° 18.2° 25.3° 26.3°
Complete M.P......corveeneens 33-385.5° 38° 37—40° 39.8°
Phase (from solvent) Beta-3 Beta-3 Beta Prime-3 Beta Prime-3
Complete M.P. of completely hydrogenated sample (7).. 64.8° 65.2° 68° 65.2°
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Isomerization of unsaturated fatty-acid esters. I. Effect of
catalysts on double-bond migration. J. J. A. Blekkingh, H. J.
J. Janssen and J. G. Keppler (Unilever Res. Lab., Vlaardingen,
Neth.). Rec. trav. chim. 76, 35-48(1957). Methyl esters of
oleic, elaidic, eruecie, petroselenic, physeterie, 10-hendecenoic,
12-acetoxy-9-octadecenoic, and linoleic acids were isomerized
by stirring 4 to 10 g. with 0.4 to 1.0 g. nickel catalyst(econ-
taining sulfur) in carbon dioxide atmosphere for 8 hours at
constant temperature. With nickel eatalyst migration of the
double bonds occurs predominantly toward the methyl group.
No migration was observed with elaidinization ecatalysts(sulfur
dioxide, selenium, nitrogen trioxide) or with alkali isomeriza-
tion. During simultaneous hydrogenation with platinum cata-
lyst, migration of the double bond in methyl oleate occurred
only after reduction of the main portion of the ester.

II. Location of double bonds by oxidative degradation methods.
J. G. Keppler. Ibid. 49-57. Oxidative degradation methods
for location of double bonds based on potassium permanganate
in acetic acid, ozonolysis, sodium dichromate and chromic ox-
ide were investigated. A procedure using ionization followed
by treatment with silver oxide in alkaline medium was pre-
ferred. Amnalyses of the fission products were by chromato-
graphic methods. (C. 4. 51, 10927)

Esterified olive oil and tests for peanut oil. V. Gazzi(Lab.
chim. provinciale, Bologna, Italy). Boll. lab. chim. provinciale
(Bologna) 7, 150-4(1956). The presence of peanut oil in
rectified B grade olive oil cannot be determined by the usnal
A.0.A.C.-1955 test or its variations, by Allavena’s method,
nor by Blane’s method. (C. 4. 51, 10786)

Peroxide estimation in fats. L. Hartman(D.S.L.R., Wellington).
J. New Zealand Inst. Chem. 20, 132-6(1956). A review. (C. 4.
51, 10925)

Spectrophotometric estimation of chlorophylls and pheophytins
in olive oil. Mariano M. Lorenzo. Anales inst. nacl. invest.
agron. (Madrid) 5, 295-307(1956). Maximum ecoefficients of
absorption of chlorophyll a, chlorophyll b, pheophytin a, and
pheophytin b occur at wave lengths 6700, 6525, 6775, and 6625
A., respectively. Beer’s law holds at these wave lengths for
concentrations of between 0 and 10 p.p.m. Thus, by determin-
ing the absorption coefficients for these wave lengths on a
sample of olive oil, the contents of the chlorophylls and the
pheophytins can be determined by use of equations. A table
of absorption coefficients is presented in the original. (C. 4. 51,
10927)

Inhibitols of soybean and olive oils. W. Heimann(Tech. Hoch-
schule, Karlsruhe, Ger.). Fette, Seifen, Anstrichmittel 58,
343-7(1956). Antioxidant compounds of raw soybean and
olive oils are isolated by absorption on aluminum oxide. These
inhibitols are found in the upper third of the adsorption
column, They can be eluted with petroleum ether and are
readily soluble in acetone and ethyl ether. The soybean in-
hibitol is soluble in 96% alcohol while the olive oil inhibitol
is only partially soluble. (C. 4. 51, 10927)

Polymerized components in sulfur-olive oil. J. Graciin Tous,
E. Vioque, and P. de la Maza (Inst. Gras y Sus Derivados, Ser-
villa, Spain). Fette, Seifen Anstrichmittel 58, 353-6(1956).
Sulfur-olive oil foots contain polymerized compounds which
could be decomposed by strong hydrolysis. (C. 4. 51, 10928)
Reagent splitting: investigations in countercurrent and in a
laboratory apparatus. E. Schlenker. Fette, Seifen, Anstrich-
mittel 58, 356-8(1956). A laboratory apparatus is deseribed

for hydrolysis of fats in which there is no change in volume of
the reaction mass due to either condensation or evaporation.
Countercurrent hydrolysis does not appear to offer industrial
advantages. (C. 4. 51, 10926)

Nonsaponifiables from deep-fry fats. Dolores Torres, Toni
Trinchese, Sister Emeran Foley and J. V. Karabinos(College
of St. Francis, Joliet, Ill.). Trans. Illinois State Acad. Sci. 49,
205-6(1956). Seven vegetable, animal, and mixed fats which
had been used 10-180 days for deep fat frying foods and an
unused eorn oil were analyzed for nonsaponifiables. The un-
used corn oil gave 1.5% of nonsaponifiables which gave a
strong Lieberman-Burchard test, while the others gave 0.3—
1.3% of nonsaponifiables with negative to slightly positive
Lieberman-Burchard test. (C. 4. 51, 10786)

Contemporary methods for distillation of fatty acids. M. V.
Dmitrievskaya (Moscow’s Factory “Steol”). Masloboino-Zhiro-
vaya Prom. 23(2), 27-32(1957). Apparatus for the fractional
distillation of fatty acids are described. (C. 4. 51, 11735)

A study of the palm oil. E. Kellens. Bull. agr. Congo Belge
47, 1611-24(1956). Spontaneously segregated oil fractions
with 4.52 and 2.4% acetone insolubles were hydrogenated with
Ni at 170-220° for 15-20 minutes. Their iodine number de-
creased from 52.4 and 54 to 52-50.9 and 52.9-51.8, the amount
of isooleic acid formed was 3.1-7.5%. They had very good
organoleptic properties and were very stable; exeellent mar-
garine could be compounded with such oils. Fractions with
6.73 and 8.59% acetone insolubles, after hydrogenation and
compounding gave somewhat brittle or sticky margarines, but
they were of acceptable quality. It is stressed that the weakly
hydrogenated palm oil is a natural food, low in trans fatty
acids. (C. 4. 51, 10786)

Lipoxidase-catalyzed oxidation of polyunsaturated fatty acids.
W. O. Lundberg(Univ. of Minnesota, Minneapolis). Fette,
Seifen, Anstrichmittel 58, 329-31(1956). The principal normal
products of the lipoxidase-catalyzed oxidation of polyunsatu-
rated fatty acids are optically active cis-trans conjugated diene
hydroperoxides. The lipoxidase oxidation may involve some type
of chain oxidation, which must differ from that involved in
autoxidation. (C. 4. 51, 10602)

Structure of petroselenic acid. A. K. Plisov and A. I. Byko-
vets. Trudy Odess, Tekhnol. Inst. Pischchevoi 4 Kholodil. Prom.
6, 51-6(1955). Petroselenic and petroselaidie acids and methyl,
propyl, and benzyl esters of these were prepared and reactions
of oxidation, hydrogenation and saponification investigated.
Oxidation and hydrogenation of petroselenic acid and its esters
proceed with higher speed than that of petroselaidic acid and
its esters. Saponification of petroselinates proceeds slower than
that of petroselaidates. (C. 4. 51, 10370)

Polishing wax. Harm Moes(trading as Firma Chemische Fab-
riek ‘‘De Komeet’’). Dutch 80,341. To prepare polishing
wax in noneoherent powder form, a mixture of waxes con-
taining 50-70% ozoeerite and a solvent is indireetly heated
in a jacketed kettle and kept fluid and then with the aid of a
preheated gas is sprayed in a nonheated chamber. (C. 4. 51,
10932)

The difference between olive oil and ‘‘sulfur’’ olive oil. J.
Gracian Tous and J. Martel (Inst. Fats and Derivatives, Se-
ville). Grasas y Aceites(Seville, Spain) 8, 3-10(1957). Olive
oil pressed from olives but having high unsaponifiable content,
can be distinguished from lower grade solvent-extracted oil or
‘“sulfur’’ oil by subjecting the unsaponifiable residue insoluble
in 85% ethyl alcohol to chromatographie study. The residue in
olive oil is largely hydrocarbons and in ¢‘sulfur’’ oil is largely
fatty alecohols. The hydrocarbons are soluble in petroleum



