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TOTAL LIPIDS EXTRACTION,%
Fia. 2. Relationship of refined and bleached oil color to de-
gree of extraction and method of meats preparation.

The oils obtained by most exhaustive extraction
of the raw and the tempered meats exceeded the cor-
responding oils from the cooked meats in red color.
Other than this no consistent correlation between the
method of meats preparation and the red eolor of the
oils was found.

The red colors of the bleached oils tended to follow
the same pattern as the refined oils, generally in-
creasing with the degree of total oil extraction, al-
though this relationship was not absoiute. The oils
from the raw meats tended to produce lighter-colored
bleached oils than that from the cooked meats while
the cooked meats oils bleached to lighter color than
those from the tempered meats.

Summary and Conclusions

Crude lipides fractions were produced from raw,
tempered, and cooked meats from two lots of cotton-
seed by a series of successive stepwise extractions,
designed to obtain fractional portions of the total
lipides in the order of the difficulty of their extrac-
tion. The proximate composition of the crude lipides
fractions was determined. It was found that the com-
position of successive lipides fractions varied with the
degree of exhaustiveness of extraction. The fractions
obtained by more exhaustive extraction contained
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greater amounts of undesirable non-neutral oil ma-
terial and lesser amounts of desirable neutral oil. It
was also established that the method used in prepar-
ing meats for extraction was of paramount impor-
tance in its effect on the composition of the crude
lipides obtained. The crude lipides fractions from
raw and tempered meats contained large amounts of
impurities while the erude lipides fractions similarly
obtained from cooked meats were relatively low in
impurities.

Crude oils equivalent to varying degrees of total
lipides extraction were reconstituted from the crude
lipides fractions and evaluated for refining charae-
teristies. The impurities content of the reconstituted
oils varied as the degree of total lipides extraction
and inecreases in the impurities content of the oils
were generally reflected in disproportionate increases
in refining losses and/or refined oil color. The oils
obtained from the cooked meats at all degrees of ex-
traction were outstandingly low in refining losses as
compared to the oils from the raw and the tempered
meats.
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Filtration-Extraction of Sesame Seed on a Bench Scale’

A. V. GRAC! JR.2 E. L. D'AQUIN, M, L. PAREDES,® and H. L. E. VIX, Southern Regional

Research Laboratory,* New Orleans, Louisiana

ame seed and the high oil content of the seed,
together with the high seed yield per acre and
the plant’s adaptability to sub-tropical climates have
stimulated inecreasing interest in commercial culti-

THE HIGH QUALITY of the oil and meal from ses-
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* Pregent address: Wurster and Sanger Inc Ohlcagu 1.

3 Research trainee from Barrio Buenos An‘es, Teguclgalpa, D. C,
Honduras, C. A.

4 One of the laboratories of the Southern Utilization Research Branch,
Agricultural Research Service, U. 8, Department of Agriculture.

vation of sesame in the Cotton Belt of the United
States. Although sesame has been grown experi-
mentally in limited quantities in this country for
many years, profitable production has been seriously
hampered by the uneven ripening of the seed pods
and by the tendeney of the common varieties to
shatter. These inherent characteristics have pre-
vented adaptation of this crop to mechanized har-
vesting methods, and the solution to this problem has
been the object of considerable agronomic research
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in the United States in the past 10 years by a num-
ber of experiment stations and other groups (8).

Keeping pace with the recent agronomic research
on sesame have been the fundamental investigations
recently conducted by the Southern Regional Re-
search Laboratory on the chemical and physical
properties of the oil and meal components. These
findings are reported in a comprehensive article by
Budowski and Markley (2) on the chemical and
physiclogical properties of sesame oil, which includes
a list of over 254 literature references on the subject.

Since sesame seed has been grown principally for
edible consumption rather than as an oil erop, rela-
tively little information has been published dealing
with the economic processing of the seed into oil and
meal products. It is the purpose of this paper to
present bench-scale test data showing the material
preparation and extraction conditions required for
the efficient direct extraction of sesame seed by the
filtration-extraction process, which process has been
successfully applied to cottonseed, soybeans, and
other oil-bearing materials (3, 5).

Materials and Equipment

Two lots of sesame seed were used. Lot A was a
domestically grown seed that had been on hand for
several years. This lot was used in the preliminary
work and in some of the tests reported herein. Lot B
was procured from the Clemson Agricultural Col-
lege. This seed had been harvested during the pre-
vious erop year and was seven months old. Most of
the experimental work was conducted with the latter
seed.

TABLE I
Screen Analysis of Sesame Seed

Seed identification.....ccccoovivviiciiinininienienennn A B
Sieve No.2 % On % On
' 0.0
10.6 5
T0. 4
i

poonboo
MO M-QDWN

2 . 8. Sieve Series.

Hull eontent of the seed was approximately 38-
409% by weight. The size distribution analysis for
the two seeds, given in Table I, shows that 98% or
more by weight of the seeds was retained on the
12- to 16-mesh screens. Weight per 1,000 seeds aver-
aged 3.25 g. The chemical apalysis on an ‘‘as is”’
basis of each of the two seed lots is given in Table I1.

A 5-high voll stand and a set of single-pass smooth
rolls were used for size reduction. The 5-high rolls
were 12 in. long, the top 4 being 14 in. in diameter
and the bottom 16 in. Loower three were smooth, the

TABLE II
Chemical Composition of Sesame Seed

Seed identification ... A l B
MOISEUTE,® Thoireirservicniarierieieiniieciiininininseninnan 6.3 6.2
L2 Gourrrenrrans 54.0 52.8
Nitrogen,? %.......... 3.6 3.8
Protein (N X 6.25), 22.5 23.7
F.F.A, of 0il,* % . 3.2 6.4

2 Analysis by method of Stark and Hoffpauir (9).
b, e Qfficial A.0.C.8. methods Ba 4-38 and Ab 5-49, respectively.
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upper 2 were corrugated; the topmost having 8 cuts
per inch on a 14-in. spiral, and the second, 16 cuts
per inch on the same spiral. Roll speed was 178
r.p.m. The one-pass rolls are 12 in. in diameter by
12 in. long and revolve at 220 r.p.m.

Cooking was conducted in a vapor-tight, steam-
jacketed vessel of adequate capacity for cooking
batches of up to 15 lbs. of material. The vessel was
equipped with steam-heated meshing agitators, with
a spray nozzle and a steam ejector for direet intro-
duction of water and/or steam or air, and with means
for measuring any water removed.

A pilot-plant size, steam-heated forced-draft tray
dryer was used to dry the seeds.

Filtration-extraction of the variously prepared
materials was carried out, using the bench-scale test
unit previously described (6).

Investigation of Processing Variables

Systematic experiments were designed to establish
the optimum conditions for the preparation and for
the efficient extraction of the seed.

I. PrEPARATION. Variables investigated were: par-
ticle size reduction or degree of comminution of
sesame seed necessary to achieve high extraction effi-
cieney at a satisfactorily high filtration rate; effect
of seed moisture content upon effectiveness of com-
minution; time, temperature, and moisture level
during cooking; and final moisture content after
cooking and erisping.

Particle Size Reduction. I was ascertained in the
initial experiments that, in order to attain thorough
extraction of sesame seed at acceptably high filtra-
tion rates, the seed must be sufficiently comminuted
so that about 2% of the total weight is retained on
a 20-mesh screen or coarser, and about 50% is fine
enough to pass through 300-mesh. It was also ob-
served that to achieve the necessary high degree of
comminution the seed of either of the two lots tested
should preferably be partially dried prior to the
rolling operation. Grinding versus rolling of the
dried seed was not explored, but mill grinding of
the undried seed resulted in buttering. The seed
was dried at about 175°F. for up to 2 hrs., depend-
ing on the moisture reduction desired. The need for
pre-drying would of course have to be determined
for any particular lot of seed.

Table IIT shows the effect of moisture content of
the seed upon the degree of comminution by rolling.
Roll settings and rolling rates for both tests were

TABLE 111

Effectt on Particle Size Distribution of Drying Sesame
Seed Prior to Rolling

Material, Lot B Undried seed Drisd seed
MOIStUTE, TDerrerararvrererarsinnnieemvesrorinnueenronans 6.0 2.4
% On, % On

= o et
FROSOSORDRRCOS

B ADHIATH OO
[

ROWARHDCOOO

AREOHMAWXCOO

w
=
e
®

2 Determined by wet screen analysis method (4) using commercial
hexane.
b . 8. Sieve Series.
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Fig. 1. Drying rate curve for whole sesame seed heated at
101°C. in forced-draft oven.

identical. The second and third columns compare the
particle size distribution as determined by wet sereen
analysis (4) of undried seed (Lot A) of 6% moisture
content with the seed dried down to 2.4% moisture
content. It is apparent that drying before rolling
was effective in increasing the percentage passing
through 300-mesh to 61% as compared to 39% for
the undried seed.

Figure 1 is a typical rate curve for the drying of
sesame seed at 101°C. in a forced draft oven. This
curve, plotted from the data of Stark and Hoffpauir
(9), shows that, under the stated drying conditions,
moisture is removed from the whole seed at a rela-
tively rapid rate down to the level of about 1.5%
moisture content but at a relatively slower rate be-
low 1.5%. Based on these data, a moisture content
of 2.5% prior to rolling, as is recommended herein,
falls within the more economic range of drying
conditions.

Cooking and Crisping. The cooking operation serves
two principal functions. First, by the action of heat
and moisture, it renders the oil more easily removable
during the extraction phase of the process. Secondly,
under proper conditions of moisture, temperature,
and time, it causes the fine particles to agglomerate
into larger ones. The hot, moist material discharging
from the cooker was cooled and crisped by shaking it
through a %4- or 14-in, mesh hardware cloth. This
sereening step, aside from breaking up any ‘‘moisture
balls’” which might have formed in cooking, allows
the material to decrease in temperature to 110-130°
F. and uniformly lose about 1 to 4% in moisture
content. This combined effect yields a erisp, porous
material which is relatively granular and incompres-
sible, possessing characteristies favorable for rapid
filtration.

The cooking vessel was operated in a manner which
simulated the operation of a conventional stack-type
of cooker. Accordingly the ecooking eycle was carried
out in the following sueccessive stages: material heat-
ing, moisture addition, cooking, and moisture removal
or drying.

The following operating conditions for cooking and
crisping were investigated. The cooking period was
varied between 15 and 45 min. Maximum moisture
content reached in cooking was varied within the
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range 8 to 18% by the addition of water. In all
cases the temperature of the rolied seed was allowed
to rise to at least 175°F. before addition of moisture
was begun. In the final stages of cooking the mate-
rial was dried to between 4 and 12% moisture con-
tent. Temperature conditions employed in any one
cooking experiment ranged from 175 to 212°F. at the
start, to 190 to 230°F. at the end of the cook. Mois-
ture content after crisping was varied between 4
and 9%.

Figure 2 shows the agglomeration accomplished by
cooking and crisping of the rolled seed. Curve A is
a graphical representation of the particle-size distri-
bution of the material prior to ecooking; curve B
gives comparable data on the material after it had
been subjected to the cooking and erisping steps.’

II. ExrtracTion. Extraction variables studied in-
cluded solvent to prepared feed material ratio, slur-
rying time, filter-cake thickness, and temperature of
extraction (slurry and washes). All of the above
variables were evaluated with respect fo extracta-
bility (extraction efficiency) and mass velocity (fil-
tration rate expressed as pounds of filtrate per hour
per square foot of filter screen area).

The bench-scale unit for conducting the filtration-
extraction tests was specifically designed to simulate
the operating conditions of slurrying, slurry filtra-
tion, eountercurrent cake washing, blowback, and
vacuum drainage to which the prepared material
would be subjected on a standard eontinuous 3-ft. in
diameter, pilot-plant size, rotary, horizontal, vacuum
filter {3). It has been pointed out (6) that results
obtained with this unit, in the extraction of a wide
variety of oil-bearing materials, have been closely
correlated with pilot-plant scale performance and
demonstrated for cottonseed and soybeans (1) to be
readily translatable to commercial-scale application.

From a practical standpoint it was deemed neeces-
sary in the processing of this seed that extraction
efficiencies be attained of at least 99.0%, which cal-

x
@
# E

r W
w 3 8
100 r— ¥ o »
x & ¢
g
90 [ s -/ )
r © y | []
b4 !
80 |— & .
s i
o /o '

8/

70

60 [

50 pmm

40 |

CUMULATIVE PERCENTAGE RETAINED

nN
o
o< 14 MESH
D~ 20 MESH

SCREEN OPENINGS - INCHES

Fic. 2. Graphical comparison of particle-size distribution of
comminnted sesame seed before (A) ws. after (B) cooking and
erisping.



648 Tuae JourNal or t8E AMzrican O Cremists' SocieTy

— 6000

RESIDUAL LIPIDES AT 10% H,0 - PERCENT
MASS VELOCITY - LBS/HR/FT?

o 0" 20 30 40 50 60

SLURRY TIME - MINUTES

Fia. 3. Effect of slurry time on mass veloeity and residual
lipides content of desolventized extracted ecake.

culates to be about 1.25% of oil or Hpides remaining
in the desolventized cake (7). To insure this high
Ievel of extraction efficiency with sesame it was neces-
sary to employ a higher solvent ratio (1.7 to 1.0)
than that (1.2 to 1.0) recommended for cottonseed
because of the higher content of oil in sesame seed.
Moreover, because of the higher ratio required, it was
necessary to attain a higher mass veloeity than that
required for cottonseed. Calculation of the recom-
mended mass velocity for sesame was based on a
rather extensive backlog of filtration-extraction tests
with prepared cottonseed material, whieh indicated
that a eottonseed preparation must have a mass veloe-
ity of about 2,000 (6}, as measured by the bench-
scale test equipment, to insure trouble-free continu-
ous operation of the 3-ft. in diameter (3.5 sq. ft.)
pilot-plant filter at a handling ecapacity of about 9
tons of whole cottonseed (5.6 tons of meat-hulls mix-
ture) per 24 hrs.-—a rate considered satisfactorily
high for commercial feasibility. The operating con-
ditions under whieh this bench-scale, mass veloeity
was correlated with pilot-plant operation were a 2-in.
filter cake thickness, recyecling of the full miscella
for fines removal, a 1.2 to 1.0 ratio of solvent to pre-
pared material, 3 cake washings, and a 7.5-1bs.-per-
minute feed rate.

On the basis of the above a mass velocity of around

2,000 x or 2,900 1bs./hr./sq. ft. would be required

1.2
to insure trouble-free operation of the pilot-plant
continnous filter with prepared sesame seed at a proe-
essing rate equivalent to that considered satisfac-
torily high for cottonseed.

Commercial hexane was used for both slurrying
and cake washing. Concentration of the resultant
produet miseella at the 1.7 solvent ratio using washes
adjusted in oil content to simulate countercurrent
operation, calenlated approximately 29%, based on
approximately 40% solvent holdup in the mare.

Solvent Ratio. Solvent ratio is defined as the weight
of hexane used per unit time for the final-cake wash,
divided by the weight of oil-bearing material entering
the slurry mixer per unit time. Solvent ratios as low
as 1.3 and as high as 2.1 were employed. The detailed
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results of these tests are not included, but the resid-
nal lipides showed a continuing decrease with increase
in the solvent ratio as would be expected. However
the reduction rate at ratios higher than about 1.7
was not appreciable enough to be justified. The re-
sults also demonstrated that mass velocities tended to
decrease at solvent ratios in excess of 1.7.

Slurry Time. Slurry time is the length of time the
prepared material is soaked under agitation with sol-
vent or miscella prior to filtration and washing. Dur-
ing this period the bulk of the oil (lipides) contained
in the material goes into solution. Figure 3 shows
the effect of time of slurrying under normal agita-
tion upon final residual lipides and upon mass veloe-
ity. The lower curve indicates that the cooked and
crisped sesanme material extracted rapidly to about
2.3% residual lipides content but relatively slowly
from 2.3% to 1.2% residual lipides content. The
upper curve reveals the effect of slurry time upon
mass velocity. Tt is apparent that the effect of in-
cregsed slurry time up to 60 min. is to reduce the
mass velocity at a uniform but only nominal rate.
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Fia. 4. Effect of cake thickness on mass velocity and resid-
ual lipides eontent of desolventized extracted cake,

Cake Thickness. The eurves in Figure 4 illustrate
that inerease in depth of cake up to 3 in. on the filter
resulted in some decrease in both residual lipides and
mass velocity. This has been the experience with most
oil-bearing materials tested to date. The bottom curve
indieates a gradual but slight reduction in residual
lipides with increase in cake thickness, for cake
thickness above 2 in. A somewhat greater reduetion
occurs for cakes less than 2 in. thick. These results re-
flect improved effectiveness of the displacement type
of wash as cake thickness is increased. The top curve
shows that the mass velocity drops off sharply at
cake thicknesses in execess of 2 in.

Extraction Temperatures, Kxperiments to deter-
mine the effect on extraction efficiency of increase in
the temperature of extraction, 1.e., temperature of
slurry and washes, showed that only a slight advan-
tage with respect to lipides reduction was realized
at temperatures above 120°F. Moreover, at temper-
atures of 140°F. and higher, mass velocity began to
fall off, especially at eake thickness above 2 in. This
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TABLE IV
Material Preparation Data
Experimeht No 1 2 3 4 5 6
806 IACMEBCHUON. cvcrsvvesrmmeersrseeserermessesessressemeermeeroeeeesresseesoeeseereen A A A B e
Seed drying
Moisture before, % 5.0 5.0 5.0 6.0 6.0 6.0
Moisture after, % 1.3 878 2.2 14 2.7 1.4
Seed rolling
Rolls, type...... 1-pr. high 1-pr. high 1-pr. high 53-high 5-high 5-high
Roll spacings, .002 .002 002" can® et
Moisture after, %... 14 8.7 2.2 1.7 2.7 1.7
Fraction through 300 mesh, %..ccoccvviieniiiniinniiiiinnnnnrerinneenn 38.9 12.7 30.7 54.3 49.6 54.3
Ceoking
Cyele Hme, MIN. i e e e 30 5 3
Temperature range, *Fo..on 180-215 191215 200-216 180229 200-325
Moisture, maximum in cooking, % 4.0 14.4 9.6 7 14.8
Moisture out of CO0Ker, o ..ococvmrriririeeriniinireneanierivreeesirereene 9.3 7.5 9.6 9.2 6.2
Crisping
Screen mesh, in % kA Y& % Y&
Moisture before, % 9.3 7.5 9.6 9.2 6.2
Moisture after, %.. 7.3 \ 6.6 71 6.2 5.3
Fraction through 3 2.1 i 9.0 20.0 5.1 6.4

2 Moisture added. P Material repassed through rolls. ¢ Rell spacings, inch: .008, 003, .001, .001,

is attributable to the greater degree of particle-size
reduction of the solids in the slurry mixer, which
oceurs as a result of lowered viscosity of the mixture.

Integrated Bench-Scale Runs

In Tables IV and V is presented a detailed tabu-
lation of experimental operating conditions and ex-
traction results obtained in six typical integrated
runs, in which the various preparation and extrac-
tion variables were studied and evaluated. The se-
lected runs differ from each other mainly in the
conditions used for preparation of the seed for ex-
traction. The extraction conditions employed were
those found best in the studies reported above.

In Run 1 the seed was oven-dried and severely
rolled. No cooking was employed. As noted this ma-
terial upon extraction exhibited a very low mass
velocity and extracted very poorly despite its small
average particle-size, as indicated by the fact that
38.6% passed 300-mesh. These results indicated the
need for cooking to agglomerate the fine particles in
order to improve the filtration rate and to render the
oil more easily extractable.

In Run 2 the seed was moistened and equilibrated
for 24 hrs. before rolling. Upon rolling, the percent-
age passing 300-mesh was only 12.7% compared to
the 38.6% obtained in Run 1, in which the same roll
settings and feed rate were employed. The rolled
material was given a moderate moist cook, and after
crisping 1t was subjected to the bench-seale filtration-
extraction test. Mass velocity for this material was
relatively high, and extraction was poor, both of
which were attributed to insufficient comminution.

Run 3 denotes the effect on oil extractability of
more severe comminution of the rolled seed prior
to cooking. Percentage through 300-mesh was in-
creased over Run 2 to 30.7 by drying ahead of rolling.
This preparation showed improved filtration-extrae-
tion characteristics in that the filtration rate was ac-
eeptably high and extraction was improved over Run
2. These results indicated that, all other factors be-
ing equal, extraction efficiency is mainly a matter of
particle size prior to cooking. This is illustrated more
pointedly in Run 4 as explained below.

Run 4 shows the importance of moist cooking. In
this experiment the dried seed was more severely
eomminuted than in Run 3 so as to yield a fraction
through 300-mesh of 54.3%. The rolled material was

subjected to a short, relatively dry cook. Wet sereen
analysis of this cooked and crisped produet showed
that, for lower moisture levels in cooking, only par-
tial agglomeration of the very fine particles is aec-
complished. The cooked and ecrisped material upon
extraction exhibited a low mass veloeity. The lower
residual lipides content also reflects the high propor-
tion of fines associated with poor agglomeration in
cooking. It is pointed out that high extraction effi-
cienecy so obtained is of little practical importance
where mass velocity values are impractically low.
The above data point up specifically the dependence
of filtration rate upon cooking to achieve adequate
agglomeration of the very fine particles.

Runs 5 and 6 incorporated all of the recommended
conditions for preparation and extraction that had
been tentatively established. The seed was dried fur-
ther for Run 6 (1.4%) than for Run 5 (2.7%),
which resulted in a somewhat smaller average parti-
cle size after rolling, as would be expected. Moderate
cooking temperatures, times, and moisture levels were
employed.

Two bench-seale extraction tests (see columns A
and B—Table V), one at 30 min. and the other at 60
min. slurry time, were made on the cooked and erisped
product from each of the runs. Solvent ratio through-
out was 1.7 to 1. The residual lipides contents of the
desolventized cakes indicated that high extraction effi-
cieney was obtained in each of the four tests and that
the best extraetion, 0.92% residual lipides, was ob-
tained in Run 6-B, using the stated combination of
severe rolling, moist cooking, crisping, and a slurry
time of 60 min. Mass velocity values in all cases
exceeded the 2,900 1bs. per hour per square foot rate
which, as explained earlier, is considered sufficiently
high to insure that sesame seed can be handled on
a standard horizontal filter at a satisfactory capacity
rate per square foot of filtering area.

Summary and Conclusions

Filtration-extraction has been successfully applied
to the processing of sesame seed on a bench scale, in
which various procedures for preparation and solvent
extraction were evaluated.

Conditions recommended for preparation of this
seed for extraction are as follows: erushing through
5-high rolls set to yield a comminuted material hav-
ing not more than 2% of its weight on 20-mesh or
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TABLE V
Bench-Scale Filtration-Extraction Data
Experiment No... e 1 2 3 4 5A 5B 7% 6B
Solvent/seed ratio. | 1.5 15 1.7 1.7 1.7 1.7 1.7 1.7
Sturry time, minut 30 30 30 30 30 60 30 60
Extraction temperature, °F.
Slurry? 85 135 140 135 140 140 135 130
‘Washes?.. 85 135 140 135 135 135 135 135
Vacounm, in, Hg. 4 4 4 4 4 4 4 4
No. of washes..... 3 3 3 3 3 3 3
Cake thickness, in. 2.0 2.0 1 1% 2.0 2.0 1% 1
Muass veloeity, Ibs. /by, /f1.2, 120 5,420 2,810 520 4,150 3,660 3,230 3,350
Desolventized meal analysis
Moisture, % 5.6 9.4 7.8 8.0 8.1 8.0 7.4 7.6
Residual lipides, %... 5.24 6.27 2.47 0.90 1.56 1.27 1.21 0.92.
Extraction efficiency, %....... 95.3 94.6 ! 98.0 98.2 98.6 98.9 99.0 99.2
a Uommercial hexane used for sturry and washes,
coarser, and not less than 50% passing through 300- Acknowledgment

mesh screen (predrying of the seed to 1.5-2.5%
moisture content will increase degree of comminution
at the same rolls settings and rate of throughput);
preheating to 170 to 180°F.; addition of moisture to
about 16 to 18% ; cooking, followed by drying up to
225 to 230°F. to a moisture content of the discharged
material of about 7 to 9%, and a total cycle time of
about 30 min.; crisping by evaporative cooling to a
temperature of about 130° F. and a final moisture
content for extraction of about 5-7%. Conditions
found adequate for efficient extraetion are: slurrying
for 45 to 60 min., solvent ratio of 1.7 to 1.0, three
washes, cake thickness of 134 to 2 in., and tempera-
ture of extraetion of about 130°F.

Based on the close correlation obtained to date
between bench- and pilot-plant scale, filtration-ex-
traction results for a wide variety of vegetable oil-
bearing materials and between pilot-plant and indus-
trial scale in the case of cottonseed and soybeans, it
is anticipated that uo serious diffienlties should be
encountered in the commereial processing of sesame
seed by filiration-extraction.

The authors wish to express their appreciation to
Mrs. Vidabelle O. Cirino, Miss Claire Lesslie, and
Julian ¥. Jurgens of the Analytical, Physical-Chemi-
cal, and Physics Section for their assistanee in con-
ducting some of the analytical determination.
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Seasonal Variation in Character of Lipides in

Pure Lines of Spanish Peanuts

T. A. PICKETT and K. T. HOLLEY > Georgia Experiment Station, Experiment, Georgia

OME YEARS 460 Spanish peanuts were reported
S to be slightly more suseeptible to oxidative ran-

cidity development than either Runners or Vir-
ginias (4, 7). This characteristic is associated with
a slightly higher percentage of linoleic glycerides in
Spanish oils (4).

The results reported here are incidental to an in-
vestigation which has as its primary objective the
selection of Spanish straing less susceptible to the
above-mentioned oxidative rancidity development than
those now in production. As data began to aceumu-
late in this general investigation of ranecidity, it be-
came evident that these Spanish oils were not show-
ing the variation in unsaturation which the literature
shows is the case with oils from other plants. It was
then decided that the seasonal variation in composi-
tion of Spanish oils should be investigated further,
even though only a limited number of samples were
available.

1 Pregented at the meeting of the American Qil Chemists’ Society,
Houston, Tex., April 23-25, 1956.

2 Published as Journal Paper 301 with the approval of the Director
of Georgia Experiment Station.

Experimental

Nuts were obtained over a peried of four seasons
from the Botany Department of the Georgia Experi-
ment Station, which has conducted a per * breeding
program for many years. Most of the stre... exam-
ined resulted from crosses made at least 15 years pre-
vious to this investigation. The others were selected
from old, standard types. Usually peanuts are self-
pollinated, and genetic character is well maintained
under field conditions. However the Spanish peanut
is subject to some crossing, and for that reason the
Spanish strains were grown in isolated fields and
line-selected each year in the field to maintain the
character of each strain. Inasmuch as changes have
not been observed over a period of several years,
genetic character must have been fixed in these strains
long before the present study was undertaken.

Peanuts grown on sandy loam soil near Tifton in
the Coastal Plain area of Georgia were obtained dur-
ing the 1952, 1953, and 1955 seasons. Nuts were also
obtained in 1954 and in 1955 from Experiment in the



