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T H E  nutr i t ive  value of cottonseed meals and  the 
effect of gossypol and the related compounds on 
the nutr i t ive  value have been studied extensively. 

Recent results have indicated tha t  the concentrat ion 
of gossypol added to diets appears  to decrease with 
time, as measured by  chemical analyses;  and  that  
these results are in good agreement  with data  f rom 
poul t ry  feeding experiments  on the inact ivat ion or 
loss of gossypol in mixed diets by  Heywang,  Bird, and 
K u p p e r m a n  (1).  These authors  showed that  the effect 
of gossypol on the nutr i t ive  value of cottonseed meals 
or mixed feeds appears  to depend on the concentra- 
tion of free gossypol at the t ime the diet is fed. The 
effect of gossypol bound to the cottonseed meal or to 
the constituents of the mixed diet on the nut r i t ive  
value of the diet is not known at  present. 

This investigation was conducted in order to deter- 
mine the extent of the changes in gossypol coiltent 
occurring in cottonseed meals and in diets containing 
gossypol. The exper imental  work was divided into 
three phases: 1) the determinat ion of the effect of 
t empera tu re  and durat ion of storage on the free and 
total  gossypol content of different cottonseed meals 
and of cottonseed meals to which gossypol had been 
added;  2) the determinat ion of the effect of t ime and 

i One o f  the laborator ies  of t h e  S o u t h e r n  Uti l i za t ion  Research Branch ,  
Agr i cu l tu ra l  Research  Service, U. S. Depa r tmen t  of Agr icu l tu re .  

t empera tu re  of storage on the free and total  gossypol 
content of commercial ly blended and laboratory-  
blended stock diets to which gossypol had been added ; 
and  3) the actual  fate  of gossypol which was lost 
dur ing  storage. 

In  each of the three phases of this investigation, 
analyses for  free and total  gossypol content of both 
cottonseed and diet materials  were conducted accord- 
ing to the methods of Pens et al. (2, 3).2 Free  gossy- 
pol is regarded as the gossypol and gossypol-like pig- 
ments  which are extracted with 70% aqueous acetone 
at room tempera tu re  over a one-hour period. Total  
gossypol is regarded  as the gossypol and closely re- 
lated gossypol-like pigments  which are extracted with 
a solution of oxalic acid in water-butanone azeotrope 
at  75~ over a min imum of 6 to a max imum of 16 
hrs. Bound gossypol content is obtained, then, by  dif- 
ference between the analyt ical ly measured free and 
total  gossypol contents. 

Experimenta l  

1, Effect of Temperature and Duration of Storage 
of Cottonseed Meals. Prepara t ion  of the samples is: 
described in Table I,  along with the changes in g0ssy- 

A procedure  specifically designed for t h e  d e t e r m i n a t i o n  of free gossy- 
pol content  in mixed feeds has been publ i shed  recent ly  (5)  bu t  was not  
ava i lab le  at the t ime of th is  study. 

TABLE I 

Effect of Time and Temperature of Storage on the Free and Total Gossypol 
Content  of Cottonseed Meats and  Meals 

% Free  Gossypol af ter  % Total  Oossypol after  
Sample % Storage Per iod  (Days)  of : S t o r a g e  P e r i o d  ( D a y s )  of : 

Number  a Mois ture  60 90 

Tempera- 
ture of 

M( :e Storage 
, ~ 

28 
9.5 37.5 

6O 

28 
6.4 37.5 

60 

28 
8.7 37.5 

60 

28 
6O 

- - 2 8  
9.1 60 

6.4 37.5 

7.3 37.5 

- - 2 3  
.... 60 

0 

0.83 

0.55 

0.016 

0.067 

0.23 0.17 
0.016 

28 0.21 ...... 

60 ...... 

28 0.076 0.076 

60 0.061 

0.13 

15 30 

0.79 0.89 
0.81 0.74 

0.50 ...... 0.19 

0.48 0.41 
0.33 0.31 

0.12 ...... 0.043 

o . o 1 6  - o : o l  . . . . . . .  

...... O.Ol o .o14  
0.013 0 . 0 1  ...... 

0.067 1 0 . 0 6  ...... 
0 .056  [__o.o_4. . . . . . .  

0.15 ...... 
0.019 ...... 

0.21 0.21 
0.20 0.21 
0.14 0.12 

0.078 
0.060 0.063 
0.047 ...... 

0.11 0.11 ...... 
0.067 0.050 . . . . . .  

0.85 
0.72 
0.11 

0.37 
0.27 
0.032 

0.015 
0.012 
0.009 

0.065 
0.047 

0.098 
0.007 

0.20 
0.19 
0.081 

0.074 
0.055 
0.026 

0.099 
0.031 

15 30 60 

1.06 ...... 1.05 
1.07 

6:~ o.48 
.02 I 0.90 

0.99 0:92 0.86 
0:82 0.62 

0.24 I 0.23 0.21 
0.22 0"~22 I 

0.33 0.31 0.29 

i; 0.79 0.77 0.70 
0.73 0.42 

0.90 ...... 0.90 0.92 
0.93 0.90 
0.78 0.70 

1.17 - - 1 . 1 6  ] .09 
1.11 i : 5 9  

i : ~  1.o2 ...... 
1,26 - - 1 , 2 7  1.20 

1.17 1.02 

90 

0.97 
0.92 
0,31 

0192 
0.77 
0 . 5 0  

0.21" 
0,21 
0,15 

0,29 
0,24 

0,38 
0,30 

0 ,87  
0.85 
0.56 

1.14 
1.01 
0.85 

1,20 
0.94 

: '  Deseriptio,ns of the samples ore  as fol lows:  
1. Cottonseed flakes p repared  by  ro l l ing  cottonseed meats  t h rough  smooth  rolls. 
2, Cottonseed flakes p repa red  by ro l l ing  cottonseed meats  t h rough  smooth rolls, followed by ext rac t ion  wi th  hexane.  
3. F laked  cottonseed meats, extracted f i rs t  wi th  commercial  hexane, then  wi th  bu tanone  con ta in ing  3 %  water.  
4. F laked  cottonseed meats,  extracted f i rs t  wi th  co~muercial hexone, then  w i th  bu tanone  con ta in ing  3 %  water  (same ma te r i a l  as Sample  No. 3) 

to which  0.08 g rams  gossypol was  added to each 100 g rams  e /s  flakes. 
5. Cottonseed flakes p repared  by c rack ing  and ro l l ing  cottonseed meats,  fol lowed by au toc lav ing  a t  15 pounds  p re s su re  for  one-half hour.  
6. Cottonseed meal p repared  by di f ferent ia l  se t t l ing  (4 ) .  
7. Commercial ly  prepared  s c r e w - p r e s s e d  cot tonseed  meal. 
8. Commercial ly  prepared  screw-pressed cottonseed meal (same ma te r i a l  as Sample  No. 7) to which  0.075 grams gossypol was added to each 100 

g r a m s  c / s  meal .  
b Samples stored at 3 to 5~ did not  i n d i c a t e  a n y  apprec iab le  c h a n g e  w i t h  t ime of storage. 

54 
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TABLE II 

Effec t  of T i m e  and  T e m p e r a t u r e  of Storage on the F r e e  Gossypol Content 
of Die t  M i x t u r e s  C o n t a i n i n g  0 . 1 %  Added  Gossypol 

55 

F r e e  G o s s y p o l  C o n t e n t  ( % )  

T i m e  of D i e t  M i x t u r e  No. 1 Die t  M i x t u r e  No. 2 Die t  M i x t u r e  No. 3 Die t  M i x t u r e  No. 4 
S to rage  Stored  a t  S to red  a t  S to red  a t  S tored  a t  
( D a y s )  

3-5~ 25~  

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

] 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
37  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
57  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  

3-5~ 25~ 

0 . 0 4 0  
0 . 0 4 2  0 . 0 4 0  

0 .028  
0 . 0 3 1  0 . 0 3 0  

0 . 0 2 8  
0 . 0 4 4  0 . 0 2 7  

0 .021  
0 . 0 3 8  0 . 0 2 4  

0 .023  
0 . 0 1 3  0 . 0 1 0  

0 .018  
0 . 0 1 0  

3-5~ 25~ 

0 . 0 5 2  
0 . 0 6 7  0 .053  

0 . 0 5 1  
0 .051  0 . 0 5 2  

0 . 0 5 6  
0 . 0 6 8  0 . 0 5 5  

0 . 0 3 9  
0 . 0 5 4  0 .048  

0 . 0 4 6  
0 , 0 2 6  O.O2O 

0 . 0 3 8  
0 . 0 1 8  

3-5~ 25~ 

0 . 0 5 4  
0 .068  0 . 0 5 4  

0 . 0 5 4  
0 . 0 4 6  0 . 0 5 4  

0 . 0 5 6  
0 .071  0 , 0 5 7  

0 . 0 4 1  
0 .060  0 . 0 4 7  

0 . 0 5 5  
0 . 0 3 0  0 . 0 2 1  

0 . 0 4 1  
0 . 0 2 2  

0 . 0 7 6  

0 .049  

0 . 0 7 6  

0 . 0 6 5  

0 . 0 3 4  

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

pol contents at the various times and temperatures of 
storage. All samples were in tightly sealed Mason 
jars and were stored in dark storage chambers; there- 
fore no analyses for moisture contents or relative hu- 
midities were made during storage. The gossypol val- 
ues are reported on an "as i s"  basis. Storage of the 
original samples of meals at the temperature of 3 to 
5~ for periods up to 90 days, did not result in any 
perceptible loss in either free or total gossypol con- 
tent. Storage of the original samples of meals at  high 
temperatures for long periods of time appears to 
cause, without exception, a considerable decrease in 
free gossypol content. The rate of decrease in free 
gossypol content varies with the different type of cot- 
tonseed materials and is greater with increasing tem- 
peratures of storage. At the high temperatures of 
storage the decrease in total gossypol, in many cases, 
appears to accompany the decrease in free gossypol 
content. I t  appears, then, that the original gossypol 
present is converted, possibly, to something other than 
a bound gossypol compound. 

In those cases in which gossypol was added to 
screw-pressed and solvent-extracted cottonseed meals, 
only 86% and 69%, respectively, of the added gossy- 
pol could be accounted for as free gossypol by analy- 
ses made immediately after preparation of the mix- 
tures. While the entire amount of the added gossypol 
could be accounted for as total gossypol at the time of 
preparation, a disappearance of total gossypol did oc- 
cur after storage. The rate of disappearance of gossy- 
pols differed, depending on the type of cottonseed 
material and upon the temperature of storage. 

From the experimental results obtained, several 
general conclusions can be drawn. These are as fol- 
lows: a) the entire amount of pure gossypol added to 
cottonseed meals cannot be accounted for by chemical 
analysis for free gossypol content, even at the time of 
preparation of the sample; b) with samples stored at 
high temperatures, that portion of the gossypol which 
cannot be accounted for by analysis for free gossypol 
rarely can be accounted for as total gossypol; and e) 
the fate of the free gossypol content is affected by the 
conditions of storage and the type of material to 
which gossypol is added. 

2. Effect of Temperature and Duration of Storage 
of Mixed Diets. A series of investigations were made 
to determine the changes in gossyp01 content in four 
stock diets to which gossypol had been added in d r y  
form. These were as follows: Diet No. 1, a Purina 
Laboratory Chow which was a commercially blended 
diet; Diet No. 2, a Western Regional Research Labo- 
ratory stock diet consisting of 73% cornmeal, 10% 

linseed oil cake meal, 10% casein, 2% alfalfa, 2% cod 
liver oil, 1.5% bone ash, and 0.5% sodium chloride; 
Diet No. 3, the same as Diet No. 2 to which an addi- 
tional quantity of casein had been added (at the ex- 
pense of some fractional proportion of the other con- 
stituents) to make the final concentration of casein 
19% ; Diet No. 4, the same as Diet No. 2 to which an 
additional quantity of casein had been added (also at 
the expense of some fractional proportion of the other 
constituents) to make the final concentration of casein 
28%. Pure gossypol was added in dry form to each 
of these diets at the 0.1% gossypol level. After thor- 
ough mixing the samples were analyzed immediately 
and then were stored at temperatures of 3 to 5~ and 
25~ for a period of 57 days. In the analyses for 
gossypol in these mixed diets the official procedures 
which are used for determinations of gossypol in cot- 
tonseed materials were modified slightly. 2 The results 
of the analyses are compiled in Table II. 

At the time of preparation of the mixtures only 
40% of the gossypol added to Diet No. 1, and only 50 
to  60% of the gossypol added to Diets No. 2, 3, and 4 
could be accounted for by analysis for free gossypol. 
Following 14 days of storage at the two different tem- 
peratures, only 10% of the gossypol added to Diet No. 
1, and 20 to 30% of the gossypol added to Diets No. 
2, 3, and 4 could be found present by chemical analy- 
sis for free gossypol. 

In general, the results of the experiments indicate 
that: a) the entire quantity of gossypol added to the 
diets cannot be accounted for as free gossypol at the 
time immediately after preparation; b) after a stor- 
age period of 10 to 14 days at 3 to 5~ and 25~ 
there appears to be a further appreciable loss of free 
gossypol; c ) t h e  Purina Laboratory Chow, Diet No. 
1, appears to undergo a greater percentage loss of 
gossypol than that of the Western Regional Research 
Laboratory Diets No. 2, 3, and 4; and d) samples 
stored at 3 to 5~ while exhibiting a trend similar 
to samples stored at 25~ lose gossypol at a slightly 
slower rate. 

In order to determine whether these losses of free 
gossypol in the four diet mixtures were due to a bind- 
ing effect of gossypol or to an actual disappearance of 
gossypol, freshly prepared gossypol-diet mixtures 
were made for determinations of total gossypol con- 
tent. To subsamples of each of the original four stock 
diets, aliquots of known concentrations of gossypol 
dissolved in solvent solution were added immediately 
prior to total gossypol analysis. Gossypol in wet 
rather than dry form was added in this specific in- 
stance to insure that an extremely accurate measure 
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of gossypol would be added to and be present in the 
diet mixtures at the onset of and throughout  the 16- 
h r . digestion period of the analysis. 

The results of the total  gossypol analyses revealed 
that  the gossypol theoretically present could not be 
accounted for as total or bound gossypol by use of 
present methods. Recovery values of percentage total 
gossypol content ranged from a low of approximately 
43% to a high of 80% on the four  different diets. 

In evaluating the data  obtained on analyses of the 
four  different diet materials for  the free and total  
gossypol content, it was evident that  while each of the 
diet mixtures was handled in the same manner, at the 
same time and with the same concentration of gossy- 
poh a) the entire quant i ty  of added gossypol could 
not be found by analysis for either free or total gos- 
sypol, and b) the gossypol values experimentally de- 
termined on Diet No. 1, the Pur ina  Labora tory  Chow, 
were persistently lower than those obtained on Diets 
No. 2, 3, and 4, the Western Regional Research Lab- 
ora tory diets which were basically the same in their  
composition. 

3. Fate of Gossypol in Mixed Diets. I t  appeared 
that  the destruction and /o r  inactivation of the added 
gossypol might occur where gossypol is added to and 
is in contact with the diet material  throughout  the 
6- to 16-hr. digestion period in the analysis for  total 
gossypol; or the 1-hr. solvent-extraction period in the 
analysis for  free gossypol. At this stage in the analy- 
sis it is possible that  some constituent or Constituents 
in the diet material  could either prevent  or interfere 
with the solvent-extraction of the added gossypol; and 
therefore the gossypol would not be present in the sol- 
vent filtrate solutions of the samples. The destruction 
and /o r  inactivation of the added gossypol might oc- 
cur also where the aliquots of the solvent filtrate solu- 
tions of the samples undergo the p-anisidine treat- 
ment in preparat ion for  colorimetric determination. 
I t  is possible that  soluble components of the diet are 
extracted along with the gossypol and would be pres- 
ent in the solvent filtrates. These extracted, soluble 
constituents of the diet may either prevent  the p- 
anisidine-gossypol reaction or may mask the devel- 
oped color reaction. 

In  order  to determine the cause and /o r  fate of the 
gossypol loss and disappearance, duplicate subsam- 
ples of the four  original diet materials were weighed, 
and known concentrations of gossypol, in solution, 
were added to each of the subsamples of each diet at 
two different stages of the gossypol analyses. To one 
of each of the diet subsamples the gossypol was added 
at the beginning of the analysis and was in contact 
with the diet material  throughout  the entire 1-hr. ex- 
t ract ion or the 16-hr. digestion period, respectively, 
for  free or total gossypol determinations. To the du- 
plicate subsamples of each of the diet materials, gossy- 
pol, in solution, was added irnmediately af ter  the 
extraction or digestion period on the plain diets, i.e., 
immediately before filtering the sample material f rom 
the solvent. In  these cases the gossypol was in contact 
with the diet approximately  5 min. in the free gossy- 
pol determinat ion and 20 min. in the total gossypol 
determination. Results of these analyses are compiled 
in Table I I I .  

These results indicate that  a) in all the samples the 
entire amount  of gossypol added could not be ac- 
counted for  or recovered either as free or total gossy- 
pol; and b) tha t  these samples in which the gossypol 

TABLE llI 

Effect  of T i m e  of Contac t  of Added  Gossypol  in  D ie t s  on the  F r e e  
a n d  T o t a l  Gossy-pol Conten ts  of the  Die t  M i x t u r e s  

Gossypo l -Die t  
M ix tu r e  

D i e t  No. 1 ....................... 
D ie t  No. 2 ....................... 
Die t  No. 3 ....................... 
D i e t  No. 4 ....................... 

% of o r ig ina l  gossy- 
pol reco,vered as  free: 
gossypol  w h e n  diet  

m a t e r i a l  is in  c o n t a c t  
wi th  gossypol  

5 m i m l t e s  1 hour  

78.6 - 7 4 . 4 - -  
89.1 81.9 
87.0 76.9 
82,8 83.2 

% of o r ig ina l  gossy* 
pol r ecovered  as t o t a l  

gossypol  w h e n  diet  
m a t e r i a l  is in contac t  

w i t h  gossypol 

20 m i n u t e s  16 hours  

50.6  43,7 
73.4  66,4 
78.6 69,1 
84,2 74.9 

was in contact with the diet material  for  the longer 
periods of time, i.e., throughout  the extraction and 
digestion periods, had lower gossypol recoveries; and 
c) that  the recovery of total gossypol in all the sam- 
ples was much lower than that  of free gossypol. 

In  performing the analyses in the work described 
immediately above, it was noticed that  when duplicate 
aliquots of each sample were withdrawn and reacted 
with p-anisidine for. the preparat ion of the colorimet- 
ric reading solutions, there were significant differ- 
ences between results on the duplicate aliquots of the 
same samples when the reacted colorimetric solutions 
were read at two different periods of time after  reac- 
tion and preparat ion.  This was an unusual  phenom- 
enon because the methods of analyses by  Pens et al., 
designed for  analyses of gossypol pr imar i ly  in cotton- 
seed materials, indicate that  the final colorimetric 
reading solutions are stable and can yield reliable 
values even up to 4 hrs. a f te r  the p-anisidine reaction 
and preparat ion of the reading solution. I t  was ob- 
served that  the colorimetric solutions which were read 
immediately af ter  the p-anisidine t rea tment  yielded 
lower gossypol content values than their  duplicates 
which were read 1 hr. af ter  p-anisidine t reatment  and 
preparation.  Results are given in Table IV. 

T A B L E  I V  

P e r c e n t a g e  R e c o v e r y  of Tota l  Gossypol Added  to Diets  

% of Or ig ina l  Gossypol  Recovered  as 
Tota l  Gossypol w h e n  Color imetr ic  

D e t e r m i n a t i o n s  were  made  : Gossypol- 
D i e t  

Mix tu re  

L e n g t h  of T i m e  
t h a t  Gossypol  

w a s  in C o n t a c t  
wi th  Die t  
Ma te r i a l  

I m m e d i a t e l y  a f t e r  
p -an i s id ine  
t r e a t m e n t  

1 hour  a f t e r  
p -an is id ine  
t rea. tment  

D i e t  No. I 20 m i n u t e s  48.2 52.9 
16 hou r s  41..2 46.2 

Diet  No. 2 20 m i n u t e s  71.8 75.0 
16 hou r s  64.6 68,2 

Die t  No. 3 20 m i n u t e s  75.4 81.9 
] 6  hou r s  66.8 71.4 

Die t  No. 4 20 m i n u t e s  82.7 85.7 
:l 6 hours  72.8 77. I 

This observation implied that  the factor  responsible 
for the loss in gossypol content was some soluble con- 
st i tuent  of the diet material  which was extracted and 
present in the solvent filtrate. Duplicate aliquots of 
the filtrates obtained on original diet materials for 
total gossypol determinat ion were investigated fur- 
ther. One aliquot was t reated with p-anisidine, and 
the color developed was determined according to the 
methods specified in the official procedures. To the 
second aliquot, s tandardized gossypol solution was 
added immediately before the addition of p-anisidine. 
In  all cases the developed color was determined at the 
~same time af ter  the addition of p-anisidine. The re- 
sults of the percentage of the original added gossypol 
that  was recovered (Table V) correlated well with 
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the values obtained in Table IV,  described under  
"Gossypo l  in Contact with the Diet  for  20 M i n u t e s " ;  
and also these values fall  into the same range of per- 
centage recovery obtained in the previous experimen- 
tal work reported. 

TABLE V 

% of Original Gossypol Recovered as Total Gossypol When Gossypol is 
Added Directly to Colorimetric Reading Samples and 

Treated with p-anisidine 

Description of Sample 

Solvent Blank ..................................................... 
Solvent Blank plus Gossypol .............................. 

Aliquot ef Filtrate of Diet No. 1 ......................... 
Aliq~tot o~ Filtrate of Diet No. 1 plus (Jossypol.. 

Aliquot of Filtrate of Diet No. 3 ......... i ............... 
Aliquot of Filtrate of Diet No. 3 plus Gossypol.. 

Mg. 
Gossypol I 
Found bv 
Analysis 

0.013 
0.102 

0.007 i 
0.067 

0.004 I 
0.089 

% of Orig- 
inal, Added 

Oossypol 
l~ecovered 

by Analysis 

102.0 

52.1 

80.7 

Thus it appears  tha t  while there is a percentage loss 
or inact ivat ion occurr ing when the gossypol i s  mixed 
and is in contact with the diet materials,  the greatest  
percentage of the loss of gossypol is accountable to 
some unidentified, soluble consti tuent of the diet 
which is extracted or digested along with the gossypol 
and therefore is also present  in the filtrates of the 
samples. 

Discussio,n o,f Results 
Storage of commercial ly processed cottonseed meals 

at low and moderate  tempera tures  for extended pe- 
riods of t ime- - s imi la r  conditions as customari ly em- 
ployed in commercial  mills and warehouses- -has  lit- 
tle or no effect on the total  or free gossypol contents 
of  the meals. However  storage of commercially proc- 
essed cottonseed meals and cottonseed materials  at 
elevated tempera tures  of 37.5~ and above appears  
to cause a considerable decrease in free g0ssypol con- 
tent,  which in m a n y  cases is accompanied by a de- 
crease in total  gossypol content. 

When  gossypol was added to commercially proc- 
essed screw-pressed and to solvent-extracted cotton- 
seed meals, only 86% and 69%, respectively, of the 
added gossypol could be accounted for  as free gossy- 
po l  by  analysis immediate ly  af ter  p repara t ion  of the 
mixture.  The entire amount  of gossypol added could 
be accounted for  as total  gossypol at the t ime of prep-  
aration.  Upon storage over a 90-day period, the total  
gossypol, as well as the free gossypol content, consist- 
ent ly decreased with length of t ime to a slight extent 
at 28~ and more appreciably  at  60~ The ra te  of 
d isappearance  of gossypols differed, depending on the 
type  of cottonseed mater ia l  and upon the t empera tu re  
of storage. 

When  gossypol in pure  fo rm is added to mixed diet 
materials,  the entire quant i ty  of added gossypol can- 
not be accounted for, by  the methods used, as either 
free or total  gossypol at the t ime of p repara t ion  of the 
mixtures.  F u r t h e r  there is an addit ional  decrease in 
free gossypol content over  relat ively short periods of 
tinle at  low and at moderate  tempera tures  of storage. 
In  addit ion to the influence of t empera tu re  and dura-  
tion of storage, the ra te  of disappearance or inactiva- 
tion of gossypol in mixed diets differs, due to differ- 
ences in the various components of the diets. 

As previously cited in the text, the methods of an- 
alyses employed for  determining the gossypol content 
in these mixed feeds were p r imar i ly  designed for  cot- 
tonseed mater ia ls ;  and therefore the scope of their  di- 
rect applicat ion to other materials  may  be limited. 
For  adapta t ion  of the official method to mixed diet 
materials,  one slight modification was made, the sub- 
st i tution of aqueous ethanol for aqueous acetone as 
the solvent for  extract ion of free gossypol. I n  earlier 
studies where these methods of analyses were em- 
ployed, ehemical data  obtained on the concentrat ion 
and on the inactivat ion or loss of gossypol added to 
animal feeds exhibited the same pa t t e rn  and also 
correlated with nutr i t ional  data  of pou l t ry  feeding 
experiments  (1). 

Summary 
With  different types  of cottonseed products  and  

cottonseed products  to which gossypol is added, there 
is a loss or d isappearance of gossypol upon storage, as 
determined analytically.  The rate  of d isappearance 
of gossypol var ied for  the different type  cottonseed 
and was increased at  higher tempera tures  and  over 
the longer periods of storage. 

When  gossypol is incorporated into different types  
of animal  diet materials,  there is a loss or inact ivat ion 
of some port ion of the added gossypol as determined 
analyt ical ly  immediate ly  a f te r  p repara t ion  of the gos- 
sypol-diet mixtures,  and a fu r the r  addit ional  loss or 
inact ivat ion upon storage. The factors  which m a y  
contr ibute to this loss or inact ivat ion of gossypol are:  
a) the components of the diet mater ia ls ;  b) the tem- 
pera ture  and length of t ime of storage ; c) the concen- 
t ra t ion of gossypol added and the final percentage of 
gossypol in the mixture.  
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