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TABLE ~' 
Bench-Scale ]~iltration-Extraction Data  

VOL. 33 

Experiment No ............................. I 2 3 4 5A 5B 6A 6B 

Solvent/seed ratio ........................ I 
Slurry tim G minutes .................... 
Extraction temperature,  °F. 

Slurry a ................................. 
Washes a ............................... 

Vacut~m, in, I-Ig ........................... 
NO, of washes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cake thickness, in . . . . . . . . . . . . . . . . . . . . . . . .  
Mass velocity, lbs./hr,/ft .  2 ........... 
Desolventized meal analysis 

Moisture, % . . . . . . . . . . . . . . . . . . . . . . . . .  
Residual lipides, % ............. 
Extraction efficiency, % ....... 

1.5 
30 

85 
85 

4 
3 
2.0 

120 

5,6 
5.24 

95,3 

1.5 
30 

135 
135 

4 
3 
2.0 

5,420 

9.4 
6.27 

94.6 

1,7 
30 

140 
140 

4 
3 
1% 

2,810 

7.8 
2.47 

98.0 

1.7 
30 

135 
135 

4 
3 
1% 

520 

8,0 
0.90 

99.2 

1.7 
30 

140 
135 

4 
3 
2,0 

4,150 

8.1 
1,56 

98.6 

1.7 
60 

140 
135 

4 
3 
2.0 

3,660 

8.0 
1.27 

98.9 

1.7 
30 

135 
135 

4 
3 

3,230 

7.4 
1.21 

99,0 

1.7 
60 

130 
135 

4 
3 

3,350 

7.6 
0.92 

99,2 

~ Commercial hexane used for slurry and washes. 

coarser, and not less than 50% passing through 300- 
mesh screen (predry ing  of the seed to 1.5-2.5% 
moisture content will increase degree of eomminution 
at the same rolls settings and rate of t h roughpu t ) ;  
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 
tempera ture  of about 130 ° F. and a final moisture 
content for  extraction of about 5-7%. Conditions 
found adequate for  efficient extraction are: s lurrying 
for 45 to 60 nfin., solvent rat io of 1.7 to 1.0, three 
washes, cake thickness of 1 ~  to 2 in., and tempera- 
ture of extraction 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 var ie ty  of vegetable oil- 
bearing materials and between pilot-plant and indus- 
trial  scale in the case of cottonseed and soybeans, it 
is anticipated that  no serious difficulties should be 
encountered in the commercial processing of sesame 
seed by  filtration-extraction. 

Acknowledgment 
The authors wish to express their  appreciation to 

Mrs. Vidabelle O. Cirino, Miss Claire Lesslie, and 
Jul ian F. Jurgens  of the Analytical,  Physical-Chemi- 
cal, and Physics Section for their  assistance in con- 
ducting some of the analytical determination. 

REFERENCES 

1. Anonymous, "Filtration-Extraction Torme(1 Successful," Cotton Di- 
gest, 27 (47),  13 (1955).  

2. Budowski, Pierre, and Markley, K, S., Chem. Revs., 4 8 ,  125-151 
(1951).  

3. D'Aqnin, E. L ,  Vix, H.  L. E., Spadaro~ .:L ,T., Graei, A. V. Jr . ,  
Eaves, P. H., Reuther, C. G. Jr. ,  Motaison. L. J., ~IcCourtney, E. J':, 
Crovetto, A. J., Gastrock, E. A ,  and Kneepfler, N. B., Ind.  Eng. Chem., 
4 5 ,  247-254 (1953) .  

4. Gardner,  H. K., D'Aquin, E. L., Parker ,  5. S., and Gastrock, 
E. A., Ind. Eng. Chem., 4 4 ,  2261-2264 (1952).  

5. Gastrock E. A., Spadaro, J.  J., Gardner,  I-I. K., Knoepfler, N. B., 
and Molaison, L. J., 0il Mill Gaz., 5 9  (2),  40-41 (1954).  

6. Graci, A. V. Jr.,  Spadaro, J. J., Paredes, )/[. L. D'Aquin, E. L., 
and Vix, H. L. E., J, Am. Oil Chemists' See., 32, 12'9-131 (1955) .  

7. Graci, A. V. Jr. ,  J.  Am. Oil Chemists' Soc., 82, 109 (1955) .  
8. Martin, J. A., "Present  Status of the Non-Shattering Sesame 

Varieties and Agronomic Problems Involved," presented at the South- 
era  Agricultural Experiment Station's Collaborators' Conference, South- 
ern Regional Research Laboratory, New Orleans, La., ~ a r e h  4, 1953. 

9. Stark, S. ~"/[. Jr. ,  and Hoffpauir, C. L., J .  Am. Oil Chemists' Soc., 
f S ,  516-517 (1951).  

[Received Ju l y  9, 1956] 

Seasonal Variation in Character of Lipides in 
Pure Lines of Spanish Peanuts 
T. A. PICKETT and K. T. HOLLEY, *,~- Georgia Experiment Station, Experiment, Georgia 

s 
OME YEARS AGO Spanish peanuts were reported 

to be slightly more susceptible 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 p r imary  objective the 
selection of Spanish strains less susceptible to the 
above-mentioned oxidative rancidi ty  development than 
those now in production. As data began to accumu- 
late in this general investigation of rancidity,  it  be- 
came evident that  these Spanish oils were not show- 
ing the variation in unsaturat ion which the l i terature 
shows is the ease with oils from other plants. I t  was 
then decided that  the seasonal variat ion in composi- 
tion of Spanish oils should be investigated further ,  
even though only a limited number of samples were 
available. 

Presented at the meeting of the American Oil Chemists' Society, 
l~oaston, Tex., April 23-25,  1956. 

Published as Journal  Paper  301 with the approval of the Director 
of Georgia Experimen~ Station. 

]Experimental 
Nuts were obtained over a period of four  seasons 

from the Botany Depar tment  of the Georgia Experi-  
ment Station, which has conducted a pe~ " breeding 
program for many years. Most of the s~r~ .... exam- 
ined resulted from crosses made at least 15 years pre- 
vious to this investigation. The others were selected 
from old, s tandard 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  tha t  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 s tudy was undertaken.  

Peanuts  grown on sandy loam soil near  Tif ton 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 Exper iment  in the 
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Piedmont section of this state. The lat ter  soil, a 
LloYd clay loam, is quite different f rom the sandy 
type characteristic of most commercial peanut-grow- 
ing areas of the Southeast. 

The cul tural  practices followed at both locations 
and the method of curing in proper ly  constructed 
field stacks were those commonly recommended for 
peanut  production. Although neither the number of 
seasons nor locations are extensive since the original 
plan did not include this type of investigation, the 
results are unique because very  pure genetic strains 
of an oilseed from a plant  which is physiologically 
peculiar were examined. 

As is to be expected over any four-year  period, 
weather conditions varied considerably (Figure  1). 
The 1952 growing season, for  example, was dry  and 
slightly warmer than normal. The crop year, 1953, 
was above normal in rainfal l  and slightly below nor- 
mal in temperature  in Tif ton while 1954 was about 
normal in temperature  dur ing the early par t  of the 
season and both hot and exceptionally d ry  at Experi-  
ment dur ing the late summer. In  1954 rainfal l  was 
so low at Tif ton that  a total peanut  crop fai lure re- 
sulted. The crop year, 1955, was below normal in 
rainfall  at Tif ton and above at Exper iment  while 
the  temperatures  were slightly above normal at both 
locations. 

Af ter  removal from the field stacks the peanuts 
were picked off the vines and stored a maximum of 
five months unti l  hand-shelled. The seed were very  
carefully hand-graded, and the oil was expressed cold 
from plump, mature  seed in a silver-plated press. 
Af te r  filtering, the oils were cold-stored under  nitro- 
gen for a few weeks before the determinations were 

0°0 
I '  

i: 
)hG. 1. Mean air temperatures and rainfall. 

T A B L E  I 

I o d i n e  a n d  T h i o c y a n o g e n  N u m b e r s  

S t r a i n  

5-crop  y e a r s  
S h a f f e r  . . . . . . . . . . . . . . . . . . . . . .  
18-38  . . . . . . . . . . . . . . . . . . . . . . . . .  
X-L-2 . . . . . . . . . . . . . . . . . . . . . . . .  
51-45  . . . . . . . . . . . . . . . . . . . . . . . . .  
155-1  . . . . . . . . . . . . . . . . . . . . . . . . .  
1 5 5 - t 9  . . . . . . . . . . . . . . . . . . . . . . .  
t 5 5 - 2 1  . . . . . . . . . . . . . . . . . . . . . . .  
157-1  . . . . . . . . . . . . . . . . . . . . . . . . .  
61-23  . . . . . . . . . . . . . . . . . . . . . . . . .  

207 -3 -4  . . . . . . . . . . . . . . . . . . . . . .  

4 -c rop  years  
1 2 1 0 7 0  . . . . . . . . . . . . . . . . . . . . . .  
G . F . A  . . . . . . . . . . . . . . . . . . . . . . .  
D i x i e  . . . . . . . . . . . . . . . . . . . . . . . . .  
155-9  . . . . . . . . . . . . . . . . . . . . . . . . .  
1 5 5 - 1 6  . . . . . . . . . . . . . . . . . . . . . . .  
191-1 . . . . . . . . . . . . . . . . . . . . . . . . .  

M e a n  
iodin~ 

no.  

97 .1  
96 .8  
99 .8  
97 .1  
95 .5  
99 .4  
99 .3  
9 9 . 4  
94 .3  
97 .8  

96 .1  
97 .8  
96 .2  
9 6 , 3  
9 9 . 2  
9 9 . 5  

S t a n d a r d  
d e v i a t i o n  

S a m p l e  Repl .  

0.3 0 .2  
0.1 0 .1  
1 ,6  0.2 
0 ,4  0.2 
0 ,6  0 .2  
0 .5  0 .1  
0 .6  0 .1  
0 .4  0 .3  
1,3 0 .1  
2 ,2  0 .2  

0 .6  0 .1  
0.5 0 .1  
0 .4  0 .2  
0 .8  0 .2  
0 ,6  0 .1  
1.0 0 .1  

th io .  
no .  

69 .2  
69 .4  
70 .3  
69 .9  
68 ,9  
70 .4  
70 .6  
70 .4  
71 ,6  
72 .8  

69 ,9  
69 ,5  
69 .5  
69 .2  
70 .6  
70 .6  

S t a n d a r d  
d e v i a t i o n  

S a m p l e  l~epl.  

0 .2  0.2 
0 .4  0 .2  
0.8 0 ,2  
0.2 0 .2  
0 .7  0.3 
0 .3  0 .3  
0 .5  0 .4  
0 .3  0 .2  
0 .6  0 ,3  
0 .3  0 .2  

0.3 0.3 
0 .4  0.2 
0.3 0.5 
0 .5  0 .2  
0 .7  0 .2  
0.3 0 .1  

made each year. The samples represented a total of 
14 strains with Spanish vegetative characteristics and 
two of the late-maturing bunch types (61-23 and 207- 
3-4). Iodine and thiocyanogen values were determined 
by A.O.C.S. methods (1). 

The mean iodine number, reported in Table I, is 
the average of four- to five-crop samples for  16 strains 
and each determination was replicated. 

In  Table I the column, s tandard deviation (iodine 
:number) of the samples, shows the deviations from 
the mean iodine number in a specific strain for  four  
or five crops while s tandard deviation of the repli- 
cates shows how w e l l  the determinations were repro- 
duced. The s tandard deviations for  iodine numbers 
for each strain over the four  seasons ( four  to five 
samples) were usually not much greater  than those 
found for the replicates. However the exceptions, 
X-L-2, 61-23, 207-3-4, and 120-1 showed deviations 
greater  than one point in iodine number. Even these 
differences are very  small when compared with varia- 
tions that  have been reported (6) on iodine numbers 
for  other oilseeds. As previously noted, all strains 
examined had Spanish vegetative characteristics with 
the exception of two late-maturing bunch types, 61-23, 
a cross between Spanish and Phil ippine White, and 
207-3-4, a cross between Spanish and Basse. I t  re- 
mains to be seen whether such mixing of types ma- 
terially changes the reproducibil i ty of the iodine 
number. 

Mean thioeyanogen values and s tandard deviations 
of both the samples and replicates are also presented 
in Table I and it  is evident that  variations in these 
follow the same pa t te rn  shown by the iodine numbers: 

The calculated linoleic and oleic glyeeride values 
in Table I I  show good agreement f rom season to sea- 
son both at Tif ton and at Experiment ,  as is to be 
expected from the iodine and thiocyanogen results. 
Even the maximum variations are not large when it 
is considered that  strains were examined at year ly  
intervals with new batches of Wijs  and thioeyanogen 
solutions. Similar results, although not included here, 
were obtained on two- and three-crop samples f rom 
an additional 10 strains of peanuts. 

Discuss ion  

Several workers have reported that  variation in 
mean temperature  during development of the seed is 
a major  factor  in variation in the iodine number of 
the oil in cottonseed (8),  soybean (2),  linseed (3),  
and sunflower (5). Other factors in the biogenesis 
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T A B L E  I I  
Calcula ted  U n s a t u r a t e d  Glyeer ldes  in S p a n i s h  P e a n u t  Oils 

VoL 33 

S t r g i n  / a 

1952 

% 
Shaf fe r  .................................................................... 34.4 
18-38 ...................................................................... ii 33.4 
x-L-2 ...................................................................... ~I 37.3 
51-45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,~ 34,0 

Linole ic  g lyeer ldes  

la395 b b a 1954  1955 1955 

% % % % 
34,8 33.7 34.2 34.3 
32.9 33.7 34.3 33.9 
36.2 37.6 35.9 34.7  
32.9 33.1 33.3 34.0 

32,5 31,9 33.5 ~2.5 33,0 
36.0 35.4 35.7 35.0 36,0 
36.1 35.1 35.0 ,"15.3 35.2 
35.4 35.9 36,0 35,4 35.7 
28,0 27.6 25,4 29,9 27.7 
33,5 33.4 27.5 2 9 . 2  29.4 
32.4 32.6 31.2 ...... 32.5 
35,5 34.2 35.2 ...... 33.9 
33.2 33.3 32,0 32.6  ...... 
~~,3 33.8 33,5 32.9 ...... 
35.5 34.3 ...... 35.1 35.8 
36,8 35.4 34.2 ...... 35.7 

155-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

155-19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

155-21 ..................................................................... 
157-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

61-23 ....................................................................... 
207-3-4 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
121070 ................................................................... 
G,F.A. .~  .................................................................. 
D ix ie  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

155-9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

155-16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

191-1 ........................................................................ 

St. dev,  

0.4 
0.5 
1.2 
0.5 
9.6 
0.4 
0.4 
0,3 
1.6 
2.7 
0,7 
0.8 
0.6 
9,5 
0~7 
1.1 

Oleie g lycer ides  

a a b h a 
1952 1953 1954 1955 1955 

% % % % % 
44.1 43.3  44.6  43.6  43.7  
45.0  46.3 44 .6  43.3 44.4  
42.6  43.9  41.5  42.7 43 .6  
44,8 46.5  45.9  45.3  44.9  
45.7 47.1 44.4  44.5 44.2 
43.7 44.4 43.8 44,0 43,2  
43.5 45.0  45.2 43.8  44.0 
44.4  43.5 43.6 43.6 43.4  
53.2 55.0 55.8 50.7 54.4 
48.9 49.2 55.1 53.2 53,9 
46.9 46.8 48.2 ...... 46.1 
42.5 45.9 43.9 ...... 44 .4  
45.1 45.3 47.1 45.9 ...... 
45.3 44,5 45.3  44.5  ...... 
44 .7  46,3 ...... 43 .7  43.3  
43.1 44.6  45,4  ...... 43 .8  

St. dev.  

0.5 
1.1 
0.9 
0.7 
1,2 
0.4 
0.8 
0,4 
2,0 
2.8 
0,9 
1,2 
0.9 
6.5 
1.3 
1.0 

a Ti f ton .  ~) E x p e r i m e n t .  

of fa t ty  acids have been considered in discussions of 
the physiology of oilseed development,  but  none of 
these has been as direct ly related to unsa tura ted  glyc- 
eride format ion  as has air  temperature .  In  the s tudy 
repor ted  here, s t ra in  character  of the peanuts  was 
well reproduced, insofar  as unsa tura t ion  of the oils 
is concerned, over several seasons at two locations 
despite geographical  and climatic variations. 

There are at least three probable causes of this 
stability. F i r s t  and probably  forenlost, the seed were 
f rom strains line-selected over a period of many  years, 
and genetic character  was well defined. Second, the 
seed used in this s tudy were not run  of the mill o1" 
grade Number  1, such as have apparen t ly  been used 
in many  studies on other oilseeds. The s tandard  for 
selecting the samples examined here was higher than 
that  for  U. S. Grade No 1. Third, as peanut  seed 
develop at  least two inches under  soil shaded by the 
plant,  variable a i r  t empera ture  should not p lay  such 
a role in unsa tura ted  oil format ion  in them as in 
all other commercial ly grown oilseeds which develop 
above ground and are therefore subject to wide fluc- 
tuations in environment  dur ing the period of oil 
formation.  

Summary 
Several strains of Spanish peanuts  in four  or more 

crop years  at two locations showed very little vari- 
ation in calculated oleic and linoleic glyceride values. 
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Letter to Editor 
The te rm "Official and Tentat ive Methods of An- 

a lys i s"  as used by both the Amer ican  0i l  Chemists '  
Society and the Association of Official Agr icul tura l  
Chemists is misleading and confusing. In  contradis- 
tinction, the Amer ican  Association of Cereal Chem- 
ists and the American Public Heal th  Association use 
the te rm " S t a n d a r d  Methods."  The la t ter  te rm is 
more accurate. 

The te rm "off ic ia l"  carries the connotation of legal 
authori ty.  Such legal au thor i ty  may  be by legisla- 
tion, regulation, or a mutua l ly  en te red-upon  con- 
tract.  The head of the feed control labora tory  in a 
given state may issue a regulation that  the methods 
as approved by the Association of Official Agricul- 
tura l  Chemists shall be official and exclusively used 
in his labora tory  for the control of feeds sold in that  
state. This action only affects the laboratory  in ques- 
tion and does not car ry  over into any  pr ivate  labora- 
to ry  operations. A t rade association may rule tha t  a 
given method shall be official for  the referee testing 
in the case of disputes as to the analysis of a given 

lot of a commodity. This does not make the test 
offieial for any other purpose. 

In  the practice of legal chemistry such "official 
methods"  car ry  no weight unless evidence is intro- 
duced to show that  they apply to the specific ease 
either by legislation, regulation by legally constituted 
authori ty,  or by the terms of the contract  in question. 
The choice of method in legal testimony depends upon 
the judgment  of the chemist himself and not on any 
group of chemists. 

I t  would appear  better to term methods s tandard 
ra ther  than official when published by a scientific 
society such as the Amer ican  Oil Chemists'  Society. 
Such methods form an excellent s tandard for the an- 
alytical chemist, they are NOT straight jackets, hold- 
ing all chemists into a close pat tern  of action. 

MAX C. MARKLEY 
The Markley Laboratories 
Minneapolis, Minn. 

September 11, 1956 


