
Storage of Cottonseed and Peanuts Under Conditions Which 
Minimize Spectrophotometric Changes in the Extracted Oil 
WALTER A. PONS, JR., MILDRED D. MURRAY, ROBERT T. O'CONNOR, and JOHN D. GUTHRIE, 
Southern Regional Research Laboratory, ~ New Orleans, Louisiana 

I N a previous paper  (1) it  was shown that  cotton- 
seed and peanuts  could be stored without  change 
in the free f a t t y  acid content of the oil by  adjust-  

ing the moisture content to 8% or less and placing 
the seed in a closed container at  1 ~ or --18~ In  
the past  the development of free f a t ty  acids and loss 
of germinat ion have been almost the only indexes 
used for  following the deterioration of seeds in stor- 
age. The work to be repor ted has been directed to- 
ward  the establishment of other indexes of storage 
deterioration and toward the fu r the r  verification of 
previous recommendations (1) for  the s t o r a g e  of 
experimental  samples of cottonseed and peaimts. 

Since it seemed likely tha t  the development of the 
red gossypol of Podolskaja (2) would serve as a use- 
ful  index of storage changes in cottonseed, this was 
investigated. Podolskaja  has shown that  this red pig- 
ment  increases dur ing the storage of cottonseed and 
the present  work demonstrates its usefulness in cot- 
tonseed storage investigations. According to Boatner  
(6), the red gossypol prepara t ions  of Podolskaja 
were mix tu re s  of gossypol and a purple  p i g m e n t  
which Boatner  purified and named gossypurpurin.  
The te rm red gossypol is used in this paper  as a 
convenient name for  a substance or substances which 
exhibit  absorpt ion maxima in ch loroform at 528 and 
565 mt~, with no intention of implying a relationship 
to gossypol. 

I t  was also found that  an increase in the absorption 
of the extracted oil in the region of diene conjugation, 
236 mtr is another  index of storage change. Since 
it was found tha t  gossypol has its strongest absorp- 
tion at 236 mt~, it  was necessary to determine the 
spectrophotometric characteristics of this cottonseed 
pigment  so that  the nongossypol absorpt ion at 236 mg 
could be calculated. This increased absorpt ion at 
about  236 mt~ is not  l imited to cottonseed since the 
extracted oil f rom peanuts  stored at room tempera-  
ture for  over four  years also showed a much higher 
absorpt ion in this region than  tha t  f rom peanuts  
stored for  the same period at 1 ~ o r - - 1 8 ~  The in- 
crease in this nongossypol absorpt ion at  236 m~ is, 
most likely, a result  of the development of diene conju- 
gated systems within the unsa tura ted  f a t t y  acid mole- 
cules of the oil, by  isomerization of the linoleic acid 
or by  peroxidation and p robab ly  accompanying dehy- 
drat ion of the oleic acid. 

Description of Cottonseed and Peanuts 
The varieties of cottonseed used and the moisture 

contents at the t ime of storage are given in Table I. 
Lots 1 to 10, f rom the U. S. Cotton Field Station at 
Greenville, Texas: were f rom cotton picked the day  
the boll opened. The seed cotton was dried indoors 
before ginning. Lots 1 to 5 were f rom early opening 
bolls and lots 6 to 10 f rom late opening bolls col- 

* One of the laboratories of t h e  B u r e a u  of A g r i c u l t u r a l  a n d  I n d u s -  
t r i a l  Chemistry, A g r i c u l t u r a l  R, e s e a r c h  A d m i n i s t r a t i o n ,  U .  S. D e p a r t -  
m e n t  of A g r i c u l t u r e .  
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looted 10 days later. Lots 11 to 16, cottonseed grown 
at Stoneville, Mississippi, were f rom the 1945 crop 
and were shipped to this labora tory  as soon as possi- 
ble a f te r  picking. 

Lots 17 and 18 were peanuts  in the shell f rom the 
Georgia Agricul tura l  Exper iment  Station. The vari-  
eties were Tennessee Red and Spanish, respectively. 
Some storage experiments  on these lots of peanuts  
have been reported previously (1). 

T A B L E  I 

Variety of C o t t o n s e e d  a n d  5 I o i s t u r e  C o n t e n t  of S e e d  a t  
T i m e  of S t o r a g e  

Lot No. V a r i e t y  M o i s t u r e  

] . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . . . . . . . . . .  
f5 . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . . . . . . . . . .  

] 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  p 
l l  . . . . . . . . . . . . . . . . . . . . . . . . . .  ] 
12  . . . . . . . . . . . . . . . . . . . . . . . . . .  

] 4  . . . . . . . . . . . . . . . . . . . . . . . . . .  
15  . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 6  . . . . . . . . . . . . . . . . . . . . . . . . . .  

neltapino 1 4 - 0 6 0  
Station C-42  
Acala W - 2 9 - 1  
A O L  1 6 - 5 - 8  
M e b a n e  B u c k e l l e w  
Deltapine 1 4 - 0 6 0  
Station C-42 
Acala W - 2 9 - 1  
A O L  16 -5 -8  
M e b a n e  B u c k e l l e w  
B o b s h a w  1 
Coker 1 0 0 - 9  
D e l f o s  5 3 1  C 
D e l t a p i n e  14 -06 , )  
S t o n e v i l l e  2 B  
Wilds 1 7  

% 
9 . 4  
9 . 5  
8 . 9  
9 . 0  
9 . 1  
4 . 6  
4 . 3  
5 .1  
4 . 8  
5 .0  
7 . 0  
6 .6  
6 . 4  
7 .1  
6 .8  
5 . 5  

Methods 
1111 order to investigate the development of red 

gossypol dur ing storage a chloroform extraction w a s  
used since red gossypol is relatively stable in this 
solvent, t Iowever,  chloroform extracts  could not be 
used for  measurements  in the f a r  ul traviolet  where 
chloroform absorbs, and optically pure  cyclohexane 
extracts were used for  measurements  in this region. 
Ill some pre l iminary  work Soxhlet extractions were 
nlade and the extracted oil dissolved in cyclohexane 
prior  to spectrophotometric nleasurements. 

Chloroform extractions. The cottonseed was cracked 
in a Bauer  mill without drying or preheat ing and 
was screened to separate  the meats. The meats were 
ground in a small Wiley mill using a 20-mesh screen. 
Immedia te ly  a f t e r  grinding, a 2-g. or 5-g. sample of 
the ground meats was placed in a War ing  Blendor 
with 30 ml. of chloroform and blended for  15 min- 
utes. The mater ial  adhering to the sides was washed 
down three times with more chloroform dur ing the 
extraction. The s lur ry  was washed into a 100-ml. 
wide-mouth volumetric flask, adjusted to room tem- 
pera ture  in a beaker  of water,  made to volume with 
chloroform, and filtered through a coarse filter paper,  
reject ing the first port ion of the filtrate. The cloudy 
filtrate was refilfered. A port ion of the filtrate, 20 
nil., was pipet ted into a ta red  flask, the chloroform 
evaporated on a steam bath, the weight of the oil 
determined and calculated to oil concentration in 
grams per  liter. Spectrophotometr ic  determinations 
of the optical densities at various wave lengths were 
made on the extracts  with a Beckman speetropho- 
tometer  using a 1-era. cell. The data were calculated to 
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extinction coefficients based on the oil concentration 
of the extracts  in grams per  li ter and a 1-era. cell 
length. The extractions and speetrophotometrie meas- 
urements  were made on a strict  time schedule. 

Cyclohexane extraction. This procedure was identi- 
cal with the above chloroform extraction except that  
optically pure  cyelohexane replaced the chloroform. 

Soxhlet extraction with ethyl ether or with low- 
boiling petroleum ether. The cottonseed meats or pea- 
nut  kernels were ground in a food cutter  provided 
with a 19-tooth blade. Immedia te ly  af ter  grinding, 
a 10-g. sample was weighed into a paper  thimble and 
extracted in a medium-sized Soxhlet extractor  for 
four  hours with peroxide-free ethyl ether or with 
low-boiling petroleum ether (A.O.C.S.  Specification 
H-2-41). The mater ial  was removed f rom the thimble 
and ground to a fine powder in a m o r t a r .  I t  was 
then re turned  to the original thimble and the extrac- 
tion continued for  an addit ional 16 hours. Most of 
the solvent was evaporated on a steam ba th  and the 
last traces were removed in a vacumn desiccator. A 
]-g. sample of the extracted oil was weighed into a 
25-ml. beaker, dissolved in optically pure  cyclohex- 
ane, filtered into a 25-ml. volumetric flask, the pape r  
was washed with eyclohexane, and the filtrate made 
to volume. This solution, which had a concentration 
of 40 g. of oil per  liter, was used for speetrophotomet- 
ric measurements  in the near  ul traviolet  and in the 
visible regions. A 0.1-g. sample of the oil was t reated 
in the same way to give a solution having a concen- 
t ra t ion of 4 g. per  liter. Portions of this were diluted 
quant i ta t ively to give solutions having concentrations 
of 0.4 g. per  liter and 0.04 g. per  liter. These were 
used for  spectrophotometric measurements  in the fa r  
ultraviolet.  

Preparation of Pure Gossypol 
In  order to calculate the nongossypol absorption of 

the cyclohexane extracts of cottonseed, it was neces- 
sary to know the speetrophotometrie characteristics 
of pure  gossypol in eyclohexane. Pure  gossypol was 
p repared  by  the following procedure f rom cottonseed 
pigment  glands separated by  the flotation process 
(3 ,4 ) .  

Cottonseed pigment  glands, 250 g., were extracted 
with 1 l i ter of acetone for  three hours on a mechanical 
shaker. Af te r  fil tration through a hardened paper,  
the volume of the filtrate was reduced to 600 nil. 
under  reduced pressure. The filtrate was mixed with 
600 ml. of glacial acetic acid and the mixture  allowed 
to stand overnight.  The precipi tate  was separated by  
filtration, washed by  suspension in low-boiling petro- 
leum ether, and again separated by  filtration. I ts  
weight was 101 g. This crude gossypol acetic acid was 
dissolved in 800 nil. of acetone, filtered, and 400 ml. 
of glacial acetic acid was added with stirring. Af te r  
2 hours the precipi tate  was separated by  filtration, 
washed by  suspension in low-boiling petroleum ether, 
and refiltered. The precipi tate  was again dissolved 
in acetone and again precipi ta ted with acetic acid in 
the same way. The weight of the precipi tate  was 
91 g. 

The gossypol acetic acid was converted to free 
gossypol by  suspending it in 600 ml. of peroxide-free 
ethyl ether and pouring it into a large evaporat ing 
dish containing 500 ml. of water  and a small amount  
of sodium hydrosulfite (5). The ether was renmved 
on the steam bath,  while s t i r r ing with a thermometer ,  

care being taken [hat  the t empera ture  of the water  
did not exceed 50~ Af te r  the ether was removed, 
the lumps of free gossypol were crushed with a pestle, 
t r ans fe r red  to a Biichner funnel, and washed with 
water. The weight of mater ia l  was 87 g. 
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Fro.  1. U l t r a v i o l e t  -d )sorp t ion  s l ) ec t rum of gossypo l  in 
cyc lohexane .  

The crude gossypol was dissolved in 800 ml. of 
peroxide-free ether, an equal volume of low-boiling 
petroleum ether was added, and the solution concen- 
t ra ted  under  reduced pressure unti l  crystallization 
began. One-half volume of low-boiling petroleum 
ether was then added, and af ter  one hour the pre- 
cipitate was separated by  filtration. A second crop 
of mater ial  was obtained by  evaporat ion to 500 ml. 
under  reduced pressure. This second crop was com- 
bined with the first, dissolved in ether, and precipi- 
tat ion by  the addition of low-boiling petroleum ether 
was carried out two more times. The weight of mate- 
rial was now 58 g. 

To effect fu r the r  purification, the mater ia l  was dis- 
solved in ethyl ether, converted to gossypol acetic 
acid, brought  back to free gossypol, and recrystall ized 
three times f rom a mixture  of ethyl ether and petro- 
leum ether in a manner  similar to that  given above. 
I t  was then dissolved in acetone and precipi tated as 
gossypol acetic acid. The gossypol acetic acid was 
dissolved in ethyl ether and converted to free gossy- 
pol i n  the manner  described. The pure  gossypol was 
dried in a vacuum oven at 50~ for  four  hours and 
placed overnight in a vacuum desiccator over phos- 
phorus pentoxide. The yield was 33 g. 

The analysis (micro) of this mater ial  gave the 
following values : 

Carbon 69.0, hydrogen 5.9. Calculated for  C:~oII~oOs : 
carbon 69.5, hydrogen 5.8. The nitrogen content by  
Kjeldahl  digestion and Nesslerization was 0.05~;~. 
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A s p e e t r o p h o t o m e t r i c  curve made on this pure 
gossypol in cyelohexane is shown in Fig. 1. Spec- 
trophotometric data to establish the extinction coeffi- 
cients 2 at the three maxima are given in Table II. 
For  comparison, data on a preparation made by the 
method of F. H. Smith (5) ,  on a preparation supplied 
by F. H. Smith, and on two preparations supplied by 
Roger Adams are given. The close agreement of the 
spectrophotometric data for all these preparations is 
good evidence for the purity  of all of them. The 
agreement in absorption characteristics of freshly 
prepared and old samples is evidence that gossypol is 
reasonably stable when protected from light under 
ordinary laboratory conditions. 

Calculation of Nongossypol  Absorption at 236 m~ 

If  we assume that practically all of the absorption 
of the extracts of eottonseed in cyclohexane at 358 
mg or at 286 mg is due to gossypol, it is possible to 
calculate the absorption due to gossypol at 236 m~ 
by use of the appropriate factors and obtain the non- 
gossypol absorption at 236 m~ by difference. Al- 
though it is realized that the values so obtained arc 
somewhat empirical, t h e i r  relative values are valid 
and serve as a good index of change in storage. The 
data reported in Table II  for the absorption of gossy- 
pol in cyclohexane show that the ratio of extinction 
at 236 m~ to that at 286 mtL is 2.96. ttowever,  2.9 
has been used in the calculations in order to avoid 
negative values for nongossypol  absorption. It  is 
l ikely that a very small  part of the absorption at 
286 mt~ is due to substances other tlmn gossypol;  so 
the calculated gossypol absorption at 236 mtL based 
on the value at 286 m~ is l ikely to be higher than 
the true absorption. The ratio of extinction at 236 
m~ to that at 358 m~ averages 5.19; so for purposes 
of calculation the value 5.2 has been used to obtain 
the gossypol absorption at 236 mtL from the absorp- 
t ion at 358 mt~. Thus two formulas  have been used 
to calculate the nongossypol  absorption at 236 mt~. 

1. Nongossypol  absorption at 236 m t ~ a z 3 6 - - 2 . 9  a.,~, 
2. Nongossypol  absorption at 236 mtL=a,_,36--5.2 as~,s 

a = e x t i n c t i o n  coefficient (concentration in g. per liter, 
solution depth 1 cm.).  

2All  q u a n t i t a t i v e  va lues  of absorpt ion  re ferred  to in this  paper  are  
1o C] g iven  as ex t inc t i on  coefficient ( a l p h a )  def ined as Log  ~ - /  . n u m e r i c a l l y  

equal  to the  expres s ion  E ~'e/mll w h e r e  Io  a n d  I are the in tens i t i e s  of  the 

inc ident  a n d  t r a n s m i t t e d  l i gh t  respect ive ly ,  c is the  concentra t ion  in 
g r a m s  per  liter, a n d  1 is the  cell l e n g t h  in cent imeters .  

Results with Cottonseed 
Considerable prel iminary work, not to be reported 

in detail, was done by Soxhlet  extraction with per- 
oxide-free ethyl ether or low-boiling petroleum ether. 
The nongossypol  absorption values at 236 m~ obtained 
by these methods indicated that storage at low tem- 
peratures retarded or prevented the increase in non- 
gossypol absorption. Itowever,  the values were q u i t e  
variable and the data contained a n u m b e r  of incon- 
sistencies. Therefore, only values for nongossypol  
absorption at 236 mg obtained by the cyclohexane 
method are given siuee this method gives more repro- 
ducible and consistent results. However,  some of the 
ethyl ether extraction values are of interest in rela- 
tion to the gossypol content of the seed since this 
method has been used for the quantitative extraction 
of gossypol. Table III  shows the absorption values 

T A B L E  I I I  

Spec trophotometr i e  Character i s t ics  of E thy l  E t h e r  E x t r a c t s  of 
Cot tonseed  Stored  at  T w o  Di f f erent  T e m p e r a t u r e s  

Alpha  560  m~, A lpha  3 5 8  my, 

Lot  No. 1 4  M o n t h s  [ ~ 4  M o n t h s  

1 . . . . . . . . . . . . . . . . . .  
2 . . . . . . . . . . . . . . . . . .  
:{ . . . . . . . . . . . . . . . . . .  

4 . . . . . . . . . . . . . . . . . .  
5 . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . .  
7 . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . .  

10  . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . .  

O r i g .  

0.002 
0 . 0 0 1  
0 . 0 0 1  
0 . 0 0 1  
0 . 0 0 1  

o . o o l  
0 . 0 0 3  
0 . 0 0 2  
0 . 0 0 1  
0 . 0 0 2  
0 . 0 0 2  

0 . 0 0 2  

[ O r i g .  [ 
2 7 ~  l ~ I 27~ 

~ 0 2 1 1  000~1 0.9, I 0.77E 
0 . 0 1 7  t 0 . 0 0 1  0 .91  0 . 8 5  
0 . 0 1 7  f 0 . 0 0 1  0 . 8 3  0 . 7 0  

0 . 0 0 1  0 . 9 8  0 . 9 7  
0 . 0 2 4 1  0 " 0 0 1  l 1 . 1 0  I ( , .90  

0 . 0 1 9  -I 0 . 0 0 1  0 . 9 5  0 . 8 4  
o.oo~ i , ) . 0 0 t - / ~ /  0.97- 
0 . 0 0 2  I 0 . 0 0 1  / 0 . 8 8  / 0 . 8 8  
0 . 0 0 2  I 0 . 0 0 1  [ 6 . 9 2  / 0 . 8 6  
0 . 0 0 2  I 0 . 0 0 1  / 1 . 0 3  ] 0 . 9 9  

o~oo.~ i o.ool / 1.o5 / 0 . 9 7  

0 . 0 0 2  , 0 . 0 0 1  | 0 . 9 6  / 0 . 9 3  

,)7~ 1 ~  

0 . 7 7  0 . 8 8  
0 . 8 5  0 . 9 6  
0 . 7 0  I 0 . 8 6  
0 . 9 7  0 . 9 6  
0 . 9 0  - -  1.1--1 

0 . 8 4  0 . 9 5  

0 . 9 7 - -  ~ . ~  
0 . 8 8  0 . 8 7  
0 . 8 6  0 . 9 1  
0 . 9 9  0 . 9 6  
0 . 9 7  1 . 0 0  

/ 0 . 9 3  - - |  0 ~ 5  

at 358 mt~, one of the nmxima of gossypol. These 
iudicate that little or no change in gossypol content 
of the cottonseed took place during storage for 14 
months at 27 ~ or at 1~ Table III  also shows that 
an iucrease in absorption of the ethyl ether extracted 
oil at 560 m/x occurred in lots 1 to 5 stored at 27~ 
These lots, from the early opening bolls, had a mois- 
ture content of about 9 ~  when stored. This increase 
in absorption at 560 mtL is probably related to the 
increase in red gossypol, which is better demonstrated 
by chloroform extraction. This increase in absorption 
at 560 mt~ did not occur in seeds stored at 1~ nor 
did it occur in lots 6 to 10, the late opening bolls of 
the series, which had a moisture content of about 5% 
when stored. 

The spectrophotometric characteristics of the chlo- 
roform extracts for lots 1 to 10 are shown in Table 

T A B L E  i I  

Spec trophotometr i c  Character i s t ics  of V a r i o u s  P r e p a r a t i o n s  of P u r e  G o s s y p o l  i n  Cyc lohexane  

Alpha  Rat ios  

D e s c r i p t i o n  of P r e p a r a t i o n  

As descr ibed  in this  paper  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in this  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in this  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in th is  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in th is  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in th is  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in  th is  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in this  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
As  descr ibed  in this  p a p e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ .. . . . . . .  

2 3 6  my, 

2 1 1 . 3  
2 1 1 . 1  
2 0 7 . 5  
2 1 6 . 3  
2 1 7 . 5  
2 0 3 . 6  
1 9 3 . 8  
1 9 3 . 8  
2 1 0 . 3  

2 8 6  my, 

7 2 . 8  
7 2 . 6  
7 0 . 1  
7 2 . 4  
7 2 . 9  
6 8 . 2  
6 5 . 5  
6 5 . 2  
7 0 . 5  

3 5 8  my, 

4 0 . 2  
3 9 . 6  
3 9 . 8  
3 9 . 8  
4 0 . 4  
4 0 . 0  
3 9 . 7  
3 9 . 5  
4 0 . 1  

2 3 6  m.,~ 
"~58 my, 

5 . 2 6  
5 . 3 3  
5 . 2 1  
5 . 4 3  
5 . 3 8  
5 . 0 9  
4 . 8 8  
4 . 9 1  
5 . 2 4  

2 3 6  my` 
2 8 6  ray` 

2 . 9 0  
2 . 9 1  
2 . 9 6  
2 . 9 9  
2 . 9 9  
2 . 9 9  
2 . 9 6  
2 . 9 7  
2 . 9 8  

2 8 6  rote 
3 5 8  my` 

1 . 8 1  
1 . 8 3  
1 . 7 6  
1 . 8 2  
1 . 8 0  
1 . 7 1  
1.65 
1 . 6 5  
1 . 7 6  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 7 . 2  7 0 . 0  3 9 . 9  5 . 1 9  2 . 9 6  1 . 7 5  

As descr ibed  by  F.  H .  S m i t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 7 . 3  7 0 . 6  3 9 . 8  5 . 2 1  2 . 9 4  1 . 7 7  
F r o m  F .  H .  S m i t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 4 . 6  6 9 . 2  3 9 . 2  5 . 2 2  2 . 9 6  1 . 7 7  
F r o m  R o g e r  A d a m s  ; m . p .  1 9 9  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2(}3.0  6 7 . 9  3 9 . 1  i 5.1(3 2 . 9 9  1 . 7 4  
F r o m  R o g e r  A d a m s ;  m . p .  2 1 4  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 9 . 1  6 9 . 8  3 9 . 7  5 . 2 7  3 . 0 0  1 . 7 6  
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IV. A definite increase in red gossypol, as indicated 
by  absorpt ion at  565 m~ or at 528 m~, took place at 
27~ This increase occurred in all 10 lots of seed 
at 27~ but  was much larger  in the seed f rom the 
early opening bolls, which had a ra ther  high moisture 
content. No significant change in the red gossypol 
absorption took place in the seed stored at 1~ The 
absorpt ion values at  365 m~ do not indicate any very  
large change in the gossypol content of the seed under  
either of the storage conditions. 

Extensive data were obtained on lots 11 to 16 which 
were stored at  27 ~ 1 ~ a n d '  18~ and analyzed at 
intervals of 5, 7, and 18 months. Complete spectre- 
photometric  curves were made on the chloroform ex- 
t racts  of lot 11. Some of these are shown i n  Fig. 2 
to i l lustrate the large increase in red gossypol, ab- 
sorption maxima at  565 m~ and 528 m~, which took 
place dur ing storage for  18 months a t  27~ Fig. 2 
also shows tha t  very  little change in red gossypol 
took place in the samples stored at  1 ~ and at - -18~ 
This is borne out by  the data in Table V. A signifi- 
cant increase in absorpt ion at  565 m~ and at 528 m~ 
is evident a f te r  five months at 27~ and is quite large 
a f te r  18 months at this temperature .  I t  is wor thy of 
note tha t  lot 16, which showed the smallest increase 
in red gossypol at 27~ had the lowest moisture 
content at  t ime of storage (Table I ) .  No significant 
change can be demonstrated at  1 ~ or at  --18~ The 
data for  the absorpt ion of the chloroform extracts  at 
365 m~ are indicative of little or no change in the 
amount  of gossypol. 

Table V I  shows Eve lyn  colorimeter measurements  
in the region of red gossypol absorpt ion of independ- 
ent chloroform extracts  of lots 11 to 16. They are 
entirely in agreement  with the spectrophotometric 
measurements  and show tha t  a photoelectric colorim- 
eter can be used to follow the development of red 
gossypol dur ing storage of cottonseed. 

Fig. 3 shows spectrophotometric curves on the cold 
cyclohexane extract  o f  lot 11 at the time of storage 
and af ter  18 months at 1 ~ and at - -18~ An increase 
in absorption at 236 m~ is evident a f te r  storage at 
27~ Tha t  this change is real and significant is 
b rought  out b y  Tables V I I  and V I I I .  Table V I I  
gives the spectrophotometric absorption characteris- 
tics of the cyclohexane extracts  of lots 11 to 16. 
Although an increase in absorption at  236 m~ is evi- 
dent in storage at 27~ such a large pa r t  of the 236 
m~ absorpt ion is due to gossypol, variable amounts of 
which may be extracted by  the cyclohexane, it is best 
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:F~G. 2 .  A b s o r p t i o n  s p e c t r a  o f  c h l o r o f o r m  e x t r a c t s  o f  

l o t  1 1  c o t t o n s e e d .  

C u r v e  1. O r i g i n a l  seed. 
C u r v e  2.  Af t e r  s to rage  for  18 months  at  1 ~ and  --18~ 
Curve  3. Af t e r  s to rage  for  18 months  a t  27~  

to calculate the nongossypol absorpt ion by  the formu- 
las given earlier in this paper  and base the conclu- 
sions on these calculations. Table V I I I  shows the non- 
gossypol absorpt ion values at 236 m~. A significant 
increase in the nongossypol absorption at  236 m~, 
the region of diene conjugation, is evident a f ter  five 
months at  27~ This increase is much greater  a f ter  
18 months. No significant increase in the nongossy- 
pol absorption at 236 m~ took place at  either 1 ~ or 
- -18~ However,  the average value at 1~ tends to 
be a little higher af ter  18 months than the original 
value. I t  would p robab ly  be best, therefore, to store 
cottonseed at - -18~ if the storage period was long 
and one wished to be sure that  no change took place 
in the nongossypol absorpt ion of the  extracted oil at  
236 m~. 

T A B L E  I V  

Spec t ropho tomet r i c  Cha rac t e r i s t i c s  of Chloroform E x t r a c t s  of Cottonseed Stored  a t  Two  Di f f e r en t  T e m p e r a t u r e s  

m/z Alpha  528  m/z Alpha  365  m~ 

14 Months  14 Months  14 Months  

Alpha  565  

Lo t  No. 
Or ig .  

1 0 . 0 0 6  
2 * 
3 0 . 0 0 6  
4 0 . 0 0 5  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 0 5  . 

Ave rage  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 0 6  , 

6 ........ 0 . 0 0 3  
7, 0 . 0 0 5  
8 ........ 0 . 0 0 4  
9 .... 0 . 0 0 6  

10.. .  0 . 0 0 5  

Average  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 0 5  

27~  I~  

0 . 0 1 4  0 .005  
0 .013  0 . 0 0 6  
0 . 0 2 3  0 . 0 0 7  
0 . 0 1 7  0 .005  
0 .018  0 . 0 0 4  

0 . 0 1 8  0 .005  

0 . 0 0 6  0 .005  
0 . 0 0 6  0 . 0 0 5  
0 . 0 0 8  0 . 0 0 6  
0 . 0 0 9  0 . 0 0 6  
0 .011  0 . 0 0 8  

0 .008  0 . 0 0 6  

Or ig .  

0 .006  * 

0 .006  
0 .005  
0 .006  

Or ig .  
27~  1~ 

0 . 0 1 3  0 . 0 0 6  
0 . 0 1 6  0 . 0 0 6  
0 . 0 1 9  0 . 0 0 6  
0 . 0 1 6  0 . 0 0 5  
0 . 0 1 5  0 . 0 0 5  

0 . 0 1 6  0 . 0 0 6  

0 . 0 0 6  0 . 0 0 6  
0 . 0 0 6  0 . 0 0 5  
0 .008  0 . 0 0 6  
0 . 0 0 9  0 . 0 0 5  
0 .010  0 . 0 0 8  

0 . 0 0 8  0 . 0 0 6  

0 .82  
* 

0 .82 
0 .93  
1 .01 

0 . 0 0 6  0 .90  

0 . 0 0 4  1 .04  
0 .005  0 .94  
0 . 0 0 4  0 .99  
0 . 0 0 7  1 .01 
0 . 0 0 5  1 .10  

0 .005  1 .02 

* Oil concen t ra t ion  not ob ta ined  due to acc ident .  

27~  I~  

0 .96  0 .94  
1 .01  0 .98  
0 .84  0 .86  
0 .99  0 .97  
1 .12 1 .15 

0 .98  0 .98  

0 .64  0 .70  
0 .53  0 .63  
0 .81  0 .79  
0 .83 0 .78  
0 .96  0 .81  

0 .75  0 .74  
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T A B L E  V 

Spec trophotometr i c  Character i s t i c s  of  Chloroform E x t r a c t s  of Cot tonseed  Stored for V a r i o u s  T i m e s  at D i f f e r e n t  T e m p e r a t u r e s .  

Lot  No. Or ig .  [ 5 Months  . 7 :Months 18 M o n t h s  

S a m p l e  [ 27~ I - 1 8 ~  27~ [ 1~ [ - 1 8 ~  27~ I l~  i _180c 
Alpha  565 m~ 

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . 0 0 8  
0 .011  
0 .007  
0 .009  
0 .009  
0 . 0 0 5  

0 . 0 0 8  

0 ,012  
0 . 0 1 3  
0 .011  
0 .012  
0 . 0 1 4  
0 .008  

0 . 0 1 2  

0 ,009  
0 .012  
0 .010  
0 .010  
0.011 
0 . 0 0 5  

0 . 0 1 0  

0 .013  
0.(}13 
0 .012  
0 . 0 1 0  
0 .015  
0 . 0 0 5  

0 .011  

0 .009  
0 . 0 1 0  
0 . 0 0 9  
0 .008  
0 ,010  
0 .005  

0.})09 

0 .010  
b .610  
0 .008  
0 .008  
0 . 0 1 0  
0 . 0 0 4  

0 ,008  

0 .025  
0 .018  
0 .018  
0 ,021  
0 . 0 2 5  
0 .008  

0 . 0 1 9  

0 . 0 0 9  
0 .011  
0 , 0 0 9  
0 , 0 0 9  
0 .011  
0 . 0 0 5  

0 . 0 0 9  

0 . 0 0 9  
0 .010  
0 .008  
0.()09 
0 . 0 1 0  
0 .005  

0 .009  

A l p h a  528 mlt 

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 .007  
0 .010  
0 ,007  
0 ,009  
0 ,008  
0 .005  

0 . 0 0 8  

0 .011  
0 .012  
0 . 0 1 0  
0 .010  
0 .012  
0 .008  

0 .011  

0 . 0 0 8  
0 .010  
0 .009  
0 . 0 0 9  
0 . 0 0 9  
0.O05 

0 .008  

0 .012  
0 . 0 1 2  
0 .010  
(I.(t09 
o ,012  
0 , 0 0 5  

OdHO 

0 . 0 0 8  
0 , 0 0 9  
0 .009  
o.O(Ig 
I).009 
o .005  

0 .008  

0 . 0 0 9  
0 . 0 0 9  
0A}07 
0 . 0 0 8  
t l .009 
0 . 0 0 5  

0 .008  

0 ,021  
0 . 0 1 6  
0 .015  
0 , 0 1 8  
0~021 
0 , 0 0 8  

0 .017  

0 . 0 0 9  
0 .010  
0 .008  
0 . 0 0 8  
0 . 0 1 0  
0 . 0 0 5  

O.nO8 

0 .009  
0.(}09 
0 .007  
0 . 0 0 8  
o .009  
0 . 0 0 5  

0 . 0 0 8  

Alpha  365  m~ 

11 ...... 
12 . . . . . . . . . . . . . .  
13 ...... 
14 ...... 
15 ...... 
1,6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average  

1 .05 
1 .01 
0 .71  
1.11 
0 .90  
0 .59  

0 .90 

1 .16  
1 .08 
0 .78  
1 .08  
1 .06  
1 .04  

1.03  

1.22 
1 .18  
0 .88  
1.02 
1.04  
0 .67  

1.00 

1,13 
1.06  
0 .88  
1 .04 
1 .04  
0 .65  

0 .97  

1 .13  
1.12  
0.79  
1 .06  
0 .99  
0 .70  

(}.97 

1.08  
1.11 
0 ,87  
1.62 
0 ,97  
0.61 

0 .94  

1.21 
1 .16 
0 .84  
1.11 
1 ,04  
0 .79  

1 .03 

1.20  
1.21 
0 .90  
1.()9 
1 .03 
0 .78  

1 .04  

1.25  
1.16 
0 .88  
1 ,10 
0 ,98  
0 .85  

1 .04  

Results with Peanuts 
In order to see whether the increase in absorption 

at about 236 mt* took place in some oil seed other 
than cottonseed, two lots of peanuts that had been in 
storage over four years were investigated. It was 
found that the nlaximum for extinction in this region 
was 227 to 234 m/, in the peanut extracts. The inter- 
pretation of the data was much simpler than with 
cottonseed since gossypol was absent. The data in 
Table IX show that the absorption in the region of 
diene conjugation is much higher in the oil extracted 
from the peanuts stored at 27~ than from those 
stored at 1 ~ or --18~ Unfortunately, no original 
value was available for these samples. 

Preliminary experiments on the stability of the oil 
from these peanuts indicated that the oil from pea- 
nuts stored at 27~ for over 4 years was much less 
stable than that from peanuts stored at the lower 

temperatm'es. The oils all had low peroxide values 
at the start of the stability experiments. 

T A B L E  VI  

Evelyn  (?olorimeter  M e a s u r e m e n t s  of ( 'hh)roform Extrac t s  ef 
Cottonseed Stored at l ) i f fereot  T e m p e r a t u r e s  

Lot 
NO. 

11 
12 
13 
14 
15 
16 

Av. 

" E "  V a l u e s  wi th  565  Fi l ter  

Orig.  

0 . 0 1 0  
0 , 0 1 3  
0 . 0 0 9  
0 . 0 1 0  
0 . 0 1 1  
0 . 0 0 5  

0 . 0 1 0  

7 M o n t h s  

27~ 1~ - - 1 8 ~  

0 . 0 1 4  ~ 0 .011  
0 . 0 1 5  0 .012  0 .012  
0 ,013  0 . 0 1 0  0 .009  
0 . 0 1 4  0 ,011  0 . 0 0 9  
0 . 0 1 6  0 .012  0 ,012  
0 .007  0 . 0 0 5  0 .006  

0 . 0 1 3  0 .010  0 , 0 1 0  

18 M o n t h s  

27~ I~  1 - - 1 8 ~  

0 .030  0 . 0 1 4  0 .011  
0 , 0 2 3  0 . 0 1 4  0 , 0 1 4  
0 . 0 1 9  0 .011  0 . 0 1 0  
0 . 0 2 5  0 ,011  0 , 0 1 0  
0 , 0 2 6  0 . 0 1 2 '  0 .012  
0 . 0 0 9  0 . 0 0 6  0 , 0 0 6  

0 .022  0 .011  0 .011  

The peanuts stored at 27~ for over four years 
were not viable while those stored at 1 ~ and --18~ 
germinated 1 0 0 ~ .  The testa of the kernels of the 

T A B L E  V I I  

Spec trophotometr i c  Character i s t ics  of  Cyc lohexane  E x t r a c t s  of Cot tonseed  Stored  for Var ious  T i m e s  at  D i f f e r e n t  T e m p e r a t u r e s .  

5 Months  7 Months  18 M o n t h s  
Lot  No. Or ig .  

S a m p l e  27~ I - 1 8 ~  27~ I I~ [ - 1 8 ~  27~ [ I~C" I - - 1 8 ~  

Alpha  236  m/* 

11 
12 
13 
14 
15 
16 

A v e r a g e  . . . . . . . . . . . . . . .  , 

2 .04  
1.94  
1.16 
1.19 
1 .19 
1.41 

1 .48 

1 .82 
2 .00  
1 .44  
2 .12  
1 .77  
0 .83  

1.66 

1.81 
1 .93  
1.09  
1 .41 
1.62 
1.21 

1.51 

1 .91 
1 .90  
1 .30  
1 .93  
1.75  
1 .43 

1 .70 

2 . 1 2 "  
1 .94  
1 .29 
1 .44  
1 .73  
1 .16  

1 .61 

1 .80  
2 .03  
1 .17 
1 .48 
1 .56  
1 .32 

1 .56 

2 .75  
2 .73  
1 .75 
2 .41  
2 .48  
1 .84  

2 .33  

2 .23  
2 .48  
1 .49 
1 .81 
1 .92 
1 .63 

1.93 

2 . 2 6  
2 .37  
1 .43 
1 .86  
1 .84  
1.58 

1.89 

Alpha  286  m~ 

0 .68  
0 .67  
0 .41  
0 .38 
0 .44  
0 .46  

0 .55 
0 .63 
0 .44  
0 .66  
0 .52  
0 .23 

0.61 
0 .64  
0 .34  
0 .47  
0 .53  
0 .40  

0 .61 
0 .64  
0 .42 
0 .56  
0 .49  
0 .44  

0 .66*  
0 .65  
0 .45  
0 .46  
0 . 5 8  
0 .39  

0 .58  
0 .65  
0 .43  
,3.49 
0 .53  
0 .43  

0 .73  
0 .80  
0 .48  
0 .63 
0 .66  
0 .53  

&verage . . . . . . . . . . . . . . . .  0 .51  0 .51  0 .50  0 .53 0 .53  0 .52  0 .64  

Alpha  358  m/~ 

0 .74  0 .73 
0 .79  0 .76  
0 .47  0 .49  
0 .61 0 .62 
0 .62  0 .64  
0 .54  0 .54  

0 .63  0 ,63  

11. ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 .36  
0 .36  
0 .22  
0 .19  
0 .22 
0 .25  

0 .27 

0 .28  
0 .33  
0 .23 
0 .34  
0 .27  
0 .10  

0 .26  

0 .32 
0 . 3 4  
0 .18  
0 .24  
0 .27  
0 .21  

0 .26  

0 .32  
0 .33  
0 .21  
0 .29  
0 .26  
0 .23  

0 .27  

0 .36*  
0 . 3 4  
0 .23  
0 .24  
0 .30  
0 .21  

0 .28  

0 .30  
0 . 3 4  
0 .22 
0 .26  
0 .28 
0 .22 

0 . 2 7  

0.37  
0 .42  
0 .24  
0 .32 
0 .33  
0 .27  

0 .33  

0/39 
0 .43  
0 .24  
0 .32 
0 .33  
0 .29  

0 .33  

0 .40  
0 .42  
0 .26  
0 .33 
0 .33  
0 .29  

0 .34  

* These  va lues  obta ined  a f ter  e ight  months ,  s ince  the  va lues  at  seven m o n t h s  w e r e  in error,  
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Lot No.  O r i g .  5 M o n t h s  . 7 M o n t h s  18  M o n t h s  

S a m p l e  2 7 ~  I - 1 8 ~  2 7 ~  I I ~  I -18~ , 2 7 ~  ] I ~  I - 1 8 ~  

N o n g o s s y p o l  Absorpt ion  at 2 3 6  m/z C a l c u l a t e d  f r o m  F o r m u l a  1 

11  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 7  0 . 2 2  0 . 0 4  0 . 1 4  0 . 2 1 "  0 . 1 2  0 . 6 3  0 . 0 8  0 . 1 4  
12  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 0  0 . 1 7  0 . 0 7  0 . 0 4  0 . ( )5  0 . 1 4  0 . 4 1  0 . 1 9  0 . 1 7  
1 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 0 . 0 3  0 . 1 6  0 . 1 0  0 . 0 8  - - 0  0 2  - - 0 . 0 8  0 . 3 6  0 . 1 3  0 . 0 1  
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 9  0 . 2 1  0 . 0 5  0 . 3 1  0 . 1 1  0 . 0 6  0 . 5 8  0 . 0 4  0 . 0 6  
1 5  . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 0 . 0 9  0 . 2 6  0 . 0 8  0 . 3 3  0 . 0 5  0 . 0 2  0 . 5 7  0 . 1 2  - - 0 . 0 2  
1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 8  0 . 1 6  0 . 0 5  0 . 1 5  0 . 0 3  0 . 0 7  0 . 3 0  0 . 0 6  0 . 0 1  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 2  0 . 2 0  0 . 0 7  0 . 1 8  0 . 0 6  0 . 0 6  0 . 4 8  0 . 1 0  0 . 0 6  

N o n g o s s y p o l  Absorpt ion  at 2 3 6  m #  C a l c u l a t e d  f r o m  F o r m u l a  2 

I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . 1 7  
0 . 0 7  
0 . 0 2  
0 . 2 0  
0 . 0 5  
0 . 1 1  

0 . 3 6  
0 . 2 8  
0 . 2 4  
0 . 3 5  
0 . 3 7  
0 . 3 1  

0 . 1 5  
0 . 1 6  
0 . 1 5  
0 . 1 6  
0 . 2 2  
0 . 1 2  

0 . 2 5  
0 . 1 8  
0 . 2 1  
0 . 4 2  
0 . 4 0  
0 . 2 3  

0 . 2 5 *  
O .17  
0.f)O 
0 .19  
0 . 1 7  
0 . 0 7  

0 . 2 4  
0 . 2 6  
0 .0 '3  
0 .1!  ), 
0 .10  
o . 1 8  

0 . 8 3  
0 . 5 5  
o . 5 o  
o . 7 5  
l l . 7 6  
o . 4 4  

0 . 2 0  
( I .24  
0 . 2 4  
0 . 1 5  
O.20  
0 . 1 2  

0 . 1 8  
0 . 1 9  
D.08  
0 . 1 4  
{I.12 
0 . 0 7  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  0 . 1 0  0 . 3 2  0 . 1 6  0 . 2 8  0 . 1 6  ( k 1 6  0 . 6 4  0 . 1 9  Q 1 3  

* T h e s e  v a l u e s  obta ined  after  e ight  months ,  s ince  the va lues  at seven months  w e r e  in e r r o r .  

peanuts stored at 27~ were much darker than the 
testa of those stored at the lower temperatures. 

T A B L E  IX 

S u m m a r y  of Spec trophotometr i e  Absorptim~ of  O i l  E x t r a c t e d  f r o m  
P e a n u t s  Stored  at D i f f erent  T e m p e r a t u r e s  

Lot  
N o .  M e t h o d  of  E x t r a c t i o n  

1 7  Ethy l  E t h e r - - S o x h l e t  
P e t r o l e u m  E t h e r - - S o x h l e t  

_ _  C y c l o h e x a n e - - - - C o l ~  

18 E t h y l  E t h e r - - S o x h l e t  
P e t r o l e u m  E t h e r - - S o x h l e t  
C y c l o h e x a n e - - - C o l d  

A v e r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Alpha  2 2 7  m g  - 2 3 4  m~t 
S t o r a g e  T i m e  41/~ Years  

2 7 ~  l ~  - - 1 8 ~  

1- -~T- - I  o ~ - 7 ~ s  o.a4 
0.02 I 0.41 o.a2 

0 . 1 8  1 o ~  o33 
1 . 2 5  0 . 4 3  0 . 3 3  
1 . 2 1  0 . 4 7  0 . 3 1  

�9 1 . 2 7  0 . 4 0  0 . 3 3  

~ 5 - - 1  o ~ 5  o33 
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Summary 

1. Cottonseed was stored for over a year without 
appreciable cfmnge in red gossypol content by ad- 
justing the moisture content to 8% or less and plac- 
ing in closed containers at 1 ~ or at - -18~ Cotton- 
seed stored at room temperature, 27~ showed a 
large increase in red gossypol content. 

2. Cottonseed stored in the above manner at 1 ~ or 
at - -18~ showed little or no increase in the non- 
gossypol absorption of  the extracted oil at 236 m~, 
the region of diene conjugation. This property of the 
extracted oil shmved a large increase when cotton- 
seed was stored at room temperature, 27~ 

3. Gossypol dissolved in cyclohexane has spectropho- 
tometric extinction coefficients (concentration in g. per 
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W A V E L E N G T H  - m  

F r o .  3 .  A b s o r p t i o n  s p e c t r a  o f  e y c l o h e x a n e  e x t r a c t s  o f  

l o t  11  c o t t o n s e e d .  

Curve  1. Or ig ina l  seed. 
Curve  2. Af ter  s torage  for 18  m o n t h s  a t  1 ~ a n d - - 1 8 ~  

Curve  3. Af t er  s t m a g e  f o r 1 8  m o n t h s  at 2 7 : C .  

liter, solution depth 1 era.) of 207, 70, and 40 at the 
maxima at 236 nl~, 286 ln~, and 358 nl~, respectively. 

4. The extracted oil fronl peanuts stored for over 
four years at room temperature, 27~ showed a 
much greater absorption in the region of 227 m~ to 
234 nl/x than did peanuts stored for the same time at 
1 ~ or at - -18~ 
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