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In the last few years the canning of papaya juice
has become quite a prosperous industry in Puerto
Rico and for that reason large quantities of the small
black seeds of the ripe fruit are easily available at
the factories. These seeds, when dried at about 28°C.,
yield by expression an average of 10 to 15 percent

of fix

ed oil.**

The composition of papaya seed oil has been little
studied in the past. With the exception of a recent
investigation by von Loesecke and Nolte (1) on the
characteristics and composition of the ether extracted
oil from Southern Central Florida seeds, no other
complete report on the subject seems to exist in the
literature.

At the time we performed this investigation the
oil used was eight months old. It had a brown color,
a bland taste, and a faint odor somewhat resembling
that of the fruit. As ean be seen in Table I, its acid
and peroxide values were low.
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Experimental
Characteristics.

The physical and chemical

characteristics of expressed papaya seed oil are given
in Table I. The Official Methods of Analysis of the

TABLE I.

Characteristics of Fxpressed Papaya Seed Oil from Puerto Rico

Specific gravity 25°/25°
Refractive index 20°..
Iodine No. (Hanus)
Saponification No,
Acid value...
Acetyl value...
Reichert-Meiss
Polenske No......o.csu..
Unsaponifiable matter %..
Soluble acids %..........
Insoluble acids %.......
Saturated acids % (corr.)...
Unsaturated acids 9% (corr.
Todine No. unsaturated acids (Hanus).
Saponification No. unsaturated acids.
Peroxide No. (8)

............................ wesan

Association of Agricultural Chemists (2) were used,
unless otherwise stated.

* This work was supported by a grant from the Department of Agri-

culture

and Commerce of Puerto Rico.

** The oil examined was expressed at the Laboratory of Investiga-
tion and Industrial Development of the Department of Agriculture and
Commerce of Puerto Rico.

Unsaturated Acids. The unsaturated and saturated
acids were separated in the customary manner by the
lead salt ether method. Two hundred grams of oil
yielded 36.4 gm. of saturated and 153.2 gm. of un-
saturated acids.

The unsaturated acids did not yield either hexa-
bromostearic or tetrabromostearic acids on bromina-
tion at —10°C. This faet, together with the fact that
the iodine number of the unsaturated acid fraction
was 86.81, indicated that oleic acid was the only one
present in the fraction. Further evidence to substan-
tiate the above conclusion was afforded by the analysis
of the brominated material, which yielded a percent-
age of bromine of 36.65, that is, just a trifle more than
the theoretical (36.18%) for dibromostearic acid.

Therefore, the percentage of oleic acid in the oil
is the same as the percentage of unsaturated acids,
that is, 76.58 percent.

Saturated Acids. The saturated acids were esteri-
fied with methyl alcohol by the method deseribed in
Hilditeh (4). The methyl esters were separated by
distillation under reduced pressure into six fractions
whose boiling range lay between 152° to 182°C.
(4 mm.). The data of this distillation is recorded in
Table II.

The identity of each of the saturated acids in the
ester fractions was established by the melting point
of the isolated acids and of those of their correspond-
ing anilide derivatives, as shown in Table III.

TABLE III.
Melting Points of Saturated Acids and Derivatives

m.p.°C.
Acid Fractions m.p. °C. observed | reported in
literature
Myristic..ccooiniveienininnns 1, 2,3, 4 Acid 54.0 53.8
Anilide 84.0 83.4
Palmitic...oocoiivinniraiennsd 1,2,3,4,5,6 Acid 61.5 62.0
Anilide 89.6 89.5
Stearie.... 5.6 Acid 67.9 69.2
Anilide 92.7 92.8

The composition of the papaya seed oil according
to our findings 1s given in Table TV,

TABLE II.
Results of Analyses of Fractions Obtained by Distilling Methyl Esters of Saturated Acids
Mean " . X
. . . Esters of molecular Myristic acid Palmitic acid Stearic acid
Fraction Weight of Todine Saponifiea- | ypgaturated| weight of .
number fraction. number of tion value acids. esters of
Grams fraction of fraction Percent S“;uc’fgzed Percent Gm Percent Gm Percent Gm
1
1 4.09 . 3.12 228.2 3.79 244.1 84.84 3.47 5.87 024 | el e
2 4.65 4.76 213.6 5.78 260.6 30.75 1.43 58.28 2.71
3 4.88 5.91 208.1 7.17 267.4 9.02 0.44 78.89 3.85 | | e
4 5.51 7.64 206.2 9.27 269.5 2.36 0.13 83.67 461 | e | e
5 4.80 11.38 199.1 13.81 279.0 P 5.65 2.71 2.54 1.22
6 2.84 15.61 196.6 18.95 282.1 | .. 1 44.37 1.26 32.39 0.92
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TABLE IV,

Unsaturated and Saturated Acids in Expressed
Papaya Seed Oil

In unsat- In sat- In .
Acids urated urated original G'lycqugfes
acids % acids % oil 9% in oil %
[0 123 2 TR 100 76.58 80.02
Myristie.. 23.79 4.33 4.57
Palmitic.....coccenicrvvnnicennand) s 66.90 12.19 12.79
Stearic. i 9.31 1.70 1.78
Summary

The characteristics and composition of expressed
papaya seed oil from Puerto Rico have been deter-
mined.
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BONE MARROW ANALYSES ON CATTLE AND HOGS. S.
Schmidt-Nielson and Alf Bspeli. Kong. norske Vid.
Selsk. Fork. 14, 12 (1941). Z. Fleisch- u. Michhyg.
52, 232,

SPOILAGE OF ANIMAL AND VEGETABLE FATS; ESPE-
CIALLY BY RANCIDITY AND ITS PREVENTION. Hans
Werner. Z. Fleisch- uw. Milchhyg. 52, 207-11 (1942).

PREPARATION OF FISH MEAL AND FISH OIL. J. A. S.
van Deurs. Ingenioren 51, No. 19, K 20-3 (1942);
Chem. Zentr. 1942, 11, 1191. The processing of lean
and fat fish, crayfish, and other offal by a method in
which the stock is acidified to a pH of 2 with an org.
acid and followed by centrifuging to separate the oil
is described. (Chem. Abs.)

THE COMPONENT GLYCERIDES OF LINSEED OIL. SEG-
REGATION BY CHROMATOGRAPHY. II. THE THIOCYANO-
GEN VALUE OF LINOLENIC Acip. F. T. Walker and M.
R. Mills. J. Soc. Chem. Ind. 62, 106-9 (1943).

THE COMPONENT GLYCERIDES OF VEGETABLE FATTY
omLs. Parr II. SarFLower oiL. N. L. VipyartaL J.
Indian Chem. Soc. 20, 45-50 (1943). The safflower
seeds (Carthamus tinctorious) yield 30.5% of oil
which contains myristie acid (along with laurie and
other lower acids) 1.5%, palmitic aecid 3%, stearie
- acid 1%, archidiec acid with a trace of lignoceric acid
0.5%, oleic acid 33%, linolic acid with a trace of
linolenic acid 61%.

IODINE NUMBERS AND REFRACTIVE INDEXES OF DO-
MESTIC (ARGENTINE) EDIBLE OILS. Geza Eckstein. In-
dustria Y quim. 5, 25-34 (1943). (Chem. Abs.)

DETERMINATION OF THE IODINE NUMBER OF POLY-
MERIZED FooD 0OIL. Robert Nergaard and Finn Jakob-
sen. Tids. Kjems, Bergvesen Met. I, 177-80 (1941);
Chem. Zentr, 1942, II, 1192, Known methods were
compared. Waller’s method gave low results, Kauf-
mann’s did not give a definite end point and the
Wijs' method gave the best reproducible results.
Recommended were ICl soln. prepd. with pure IClL
and the I no. should be detd. at 16-18° with 2 hrs.
reaction time and with at least 200% excess reagent.
(Chem. Abs.)

ANTIOXYGENIC EFFECT OF CEREAL-FLOUR PASTE AS
COATING ON CONTACT WRAPPERS FOR FATTY FOODS. W.
L. Davies. J. Indian Chem. Soe., Ind. & News Ed. 3,
174-82 (1940). (Chem. Abs.)

FAT ABSORPTION IN SPRUE AND JEJUNOILETIIS. Nufr.
Revs. 1, 331-2 (1943).

NUTRITIVE DIFFERENCES IN RATIONS CONTAINING UN-
HYDROGENATED OR HYDROGENATED FATS AS SHOWN BY
REARING SUCCESSIVE GENERATIONS OF RATS. H. G. Mil-
ler. J. Nutr. 26, 43-50 (1943). In the experiments
nutrition was not improved by replacing the lard with
unhydrogenated soybean oil. However, when partially
hydrogenated soybean oil or partially hydrogenated
cottonseed oil replaced the lard, there was a decided
improvement in relation to the number of young
which were born, the number of young which were
weaned, and the breeding of successive generations of
rats. Hydrogenation does not destroy the vitamin E
present in vegetable oils. Under conditions where oxi-
dation may cause destruction of essential factors in
the diet, use of hydrogenated oil is preferable to the
use of unhydrogenated vegetable or animal fats.

CHANGES INDUCED BY ANEMIA IN THE BONE MARROW
Lipips oF cATS. R. F. Krause. J. Biol. Chem. 149,
395-404 (1943). In anemia, bone marrow loses total
lipid owing to a reduction in the neutral fat fraction.
The phospholipid, free fatty acid, cholesterol, and
cholesterol-free non-saponifiable fractions inerease in
anemia. The ratios of free to bound cholesterol, of
phospholipid to cholesterol, and of the molar concen-
tration of choline to that of phosphorus show no sig-
nificant change during anemia. There is no signifi-
cant change in the iodine number or mean molecular
weight of the fatty acids of marrow during anemia.
The lipemia after acute hemorrhage may be due to
the transport of lipids to and from the marrow.

PATENTS

Process or reFINING. B. H. Thurman (Refining,
Inc.). U. 8. 2,327,569. Special means for injecting
refining agent into flowing oil has been designed for
use in a continuous system.

TREATMENT OF PAPER AND PAPERBOARD. S. Musher
(Musher Foundation, Ine.). U. 8. 2,325,624. In the
method of making antioxygenic paper and paper-
board there are the steps of providing the paper and
paperboard with a pII of between about 4 and 6.9,
incorporating with the paper and paperboard between



