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The Gossypol Content and Oil Composition of

A RESULT of selective breeding, a strain of cot-

13 »
Gossypol-Free” Cottonseeds
S D7
A tonseed has been developed which is said to be
free of gossypol. V. L. Frampton of the South-
ern Utilization Research and Development Division
in New Orleans supplied us with a sample of such
seeds, grown in Shafter, Calif., during 1958 by Scott
MecMichal of the United States Department of Agri-
culture, Crops Research Division. The widespread
interest in this program leads us to report briefly
the results of our analyses for the presence of gossy-
pol in a sample of this seed. In addition, the oil from
this seed has been cxamined to determine whether
any changes in this component occurred.

The seeds were rolled, flaked, extracted with hex-
ane, and air-dried. The desolventized flakes and a
corresponding sample of flakes from a sample of cot-
tonseed that contained pigment glands were analyzed
for gossypol content. ‘‘Free’” gossypol was deter-
mined by the chromatographic method of Schramm
and Benedict (1). We have recently found that some
of the gossypol in cottonseed flakes is associated with
other components, which give it physical properties
that have led us to refer to it as ‘‘soluble-bound’’
gossypol. This ‘‘soluble-bound’ gossypol was frac-
tionated into that associated with phospholipid and a
second fraction of a more hydrophilic nature. The
basis for this separation has been reported (2) and
will be described in detail in a subsequent publication.

The values obtained for these various gossypol com-
ponents are given in Table L. Only trace amounts of
any of the forms of gossypol were found in the gland-
free cottonseeds.

TABLE I

Gossypol Components in Hexane-Extracted Flakes from Gland-Free and
Gland-Containing Cottonseeds

Gland-
Gland-free iy
containing
cottonseed cottonseed
o To®
‘‘Free’’ gossypol 0.002 0.40
Phospholipid bound gossypol. 0.002 0.16
Hydrophilic soluble-bound gossypol........ 0.007 0.07

+ The values are reported as percentage of gossypol equivalent.

The erude oil obtained by hexane extraction of the
gland-free cottonseeds was analyzed by the standard
procedures of the American Oil Chemists’ Society (3).
The values obtained are given in Table II and are
similar to those for oil obtained from cottonseeds that
contain pigment glands.

The triglycerides were isolated from the oil by the
chromatographic procedure of Quinlin and Weiser
(4). The location of the fatty acids in the triglycer-
ide molecules was determined by hydrolysis with pan-
creatie lipase (5). The fatty acid composition of the
original triglycerides and the monoglycerides isolated
at the end of the enzymatic splitting was determined
by vapor-phase chromatography. The results of these
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TABLE II

Analytical Values Oblained on Crude Oil Extracted from
Gland-¥Free Cottonseeds

Acid value . 25
Hydroxyl value. . 4.0
Unsaponifiable, % . 1.2
Total fatty acids, % . 95.0
Todine value ........ccccoemviccrverenns .108.1
Fatty acid compositio

Saturated, 27.6

Oleic, % ... 19.3

Linoleie, % 53.1

tAlkali isomerization-spectrophotometric method,

analyses are given in Table III. For purposes of com-
parison the values obtained on oil from cottonseeds
which contained glands are shown also. Trace amounts
of myristic, palmitoleie, and linolenie¢ acid were de-
tected in both samples but are not reported because
of the large relative error at these low concentrations.

TABLE III

The Percentage Distribution of Fatty Acids in the Triglycerides of
Gland-Free and Gland-Containing Cottonseeds »

Palmitic | Stearic Oleic | Linoleic
Fatty acid composition of
whole triglycerides
Gland-free. 25 3 18 53
Gland-containing.. . 22 3 17 56
Composition of fatty acids esteri-
fied with the 2-position
Gland-free 2 0 22 745
Gland-containing.. . 3 1 20 76
Compasition of fatty acids esteri-
fied with the 1- and 3-positions
Gland-free....vovivviiererienionieninnnn, . 36 4 16 42
Gland-containing..........ccc.oeeunns 32 4 16 46

* Gas chromatographic separation by the method of Orr and Callen (6).

The values obtained for the two fats are quite simi-
lar. The almost complete absence of saturated fatty
acids from the 2-position of the triglyceride molecule
is apparent and is in agreement with previous obser-
vations from this laboratory.

These results demonstrate that this selectively bred
cottonseed is essentially free of gossypol. Moreover
the oil from this seed is similar to that in seeds con-
taining gossypol.

F. H. MarTsoxn, J. B. MarminN, R. A. VOLPENHEIN,
Procter and Gamble Company, Miami Valley
Laboratories, Cincinnati, Ohio
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