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Detoxicated Cottonseed Meal 
A New Process of Treating Meal and the 
Results of Some Feeding Experiments 

BY P A U L  

S 
INCE the author's1, 2 earlier 
contributions to the nature of 
the toxic substance inherent 

in cottonseed meal, a method for 
detoxicating cottonseed meal has 
been evolved and its value as a pro- 
tein concentrate determined under 
actual farm feeding conditions 

Heretofore the use of cottonseed 
meal has been limited and attend- 
ed with danger on account of the 
poison, gossypol, which according 
to Clark 3 is ten to twenty times as 
poisonous as white arsenic. 

The gossypol isolated by other 
workers has been prepared by pre- 
cipitating with aniline or acetic 
acid, with subsequent hydrolysis. 
I t  has been assumed that this yields 
the pure compound as it exists in 
the cottonseed, but this does not 
necessarily follow. A reactive 
molecule may suffer an intramole- 
cular rearrangement or a change 
in composition, likewise there may 
be some other reactive compound 
associated with it in the poison 
glands of the cottonseed, which the 
aniline does not precipitate. In 
order to obtain this substance of 
the poison glands in as near as pos- 
sible its original state, the author 
employed the method of extraction 
with immiscible solvents. The gos- 
sypol was extracted from the cot- 
tonseed with sulfuric ether, the re- 
sulting solution concentrated by 
evaporation, then the gossypol pre- 
cipitated by petrolic ether; the pre- 
cipitated substance washed with 
petrolic ether, redissolved in sul- 
furic ether, reprecipitated by pe- 
trolic ether, and this procedure re- 
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peated five times. This should 
yield the contents of the poison 
glands in a pure and original state. 

Gossypol prepared by this method 
was found to be far more reactive 
chemically than that prepared by 
other workers. This preparation 
decomposed when heated to 100 ~ C 
into water and an insoluble reddish 
brown caramel, (that described in 
the literature has a melting point 
of 187 ~ C). This decomposition of 
the gossypol does not take place, 
however, unless the gossypol has 
been removed from the poison 
glands, i. e. exposed to air, neither 
does this decomposition occur when 
gossypol dissolved in cottonseed oil 
is heated to 100 ~ C. 

Using this new information it 
seemed logical that  the gossypol 
could be decomposed in  the meal, if 
it could be caused to exude to the 
outside of the meal granules, then 
heated above 100 ~ C. The method 
employed comprises raising the 
moisture content of the meal to 
about forty percent, then heating 
above 100 ~ C, preferably with steam 
under pressure. The moisture and 
the high temperature cause a swell- 
ing of the meal tissue, forcing the 
gossypol to exude from the poison 
glands or pockets to the outside of 
the meal granules where it readily 
decomposes. The meal has then a 
dark reddish brown color, the color 
of the harmless decomposition prod- 
uct of gossypol, and all tests have 
proven it perfectly non-toxic, even 
to young chicks, which are especial- 
ly suspectible to gossypol poison- 
ing. The decomposition of the 
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gossypol may not be 100% but  feed- 
ing t r ia ls  covering the last  three 
years have failed to disclose a trace 
of toxicity, even among young ani-  
mals receiving a ra t ion  conta in ing  
as much as t h i r t y  percent  non-toxic 
cottonseed meal, over long feeding 
periods. 

S t range  as i t  may seem, chicks 
raised f rom ha tch ing  to m a t u r i t y  
on a ra t ion  con ta in ing  a high per- 
centage of non-toxic cottonseed 
meal showed a remarkab le  increase 
in size over the pa ren t  flock which 
was raised on other balanced mixed 
feeds. 

A small exper imental  mill for de- 
toxicat ing cottonseed meal was 
erected at  Chickasha, Okla., and the 
results  of feeding this  product  by 
p rominen t  f a rmers  under  actual  
f a rm  condit ions are reported by the 
Feed Depar tment  of the Chickasha 
Cotton Oil Co. The following is a 
condensed summary  of this  report.  

We found first of all tha t  this  
non-toxic cottonseed meal can be 
fed safely to young chickens, calves 
and pigs in amounts  which would 
const i tute  a safe pro te in  content  
in a balanced rat ion.  Baby chicks 
fed a ra t ion  cons is t ing  of one th i rd  
non-toxic cottonseed meal, the other  
two th i rds  being corn meal, chops, 
bran,  etc., showed unusua l  growth, 
almost no loss. These chicks were 
as large a t  six weeks of age as 
others were at  eight  weeks on other 
rat ions.  Non-toxic cottonseed meal 
was subs t i tu ted  for meat  scrap in  
feeding a flock of 5,000 hens, and 
the owner wri tes  us t ha t  he has 
got ten an increased egg product ion 
at  lower cost. As a resul t  of an- 
other  feeding t r ia l  us ing  the non- 
toxic meal in feeding a flock of 
regis tered chickens, the owner  in- 
forms us tha t  he has got ten bet ter  
resul ts  wi th  this  ra t ion  than  wi th  
any other  he has ever used. The 
chickens in  one genera t ion  show an 

increase in  size over the paren t  
flock which was raised on other 
rat ions.  One feeder us ing  this  
non-toxic meal in his hog ra t ion 
reports  tha t  i t  is highly sat isfac-  
tory  and claims tha t  he can produce 
pork more cheaply by its use than  
by the use of any other form of 
pro te in  tha t  he can buy. In  the 
local feed pen a year  ago, 200 head 
of year l ing  white  faced steers fed 
a ra t ion  of non-toxic meal and hulls 
wi th  corn chops added dur ing  the 
last  40 days made a much bet ter  
ga in  in weight  at  a lower cost and 
sold for $1. per cwt. more on the 
marke t  than  a s imi lar  pen of the 
same cattle fed the regular  cotton- 
seed meal with corn rat ion.  

In  another  feeding tr ial  this  past  
season, s teers  fed this non-toxic 
meal made the same gain in weight  
as s imi lar  steers fed the same 
amoun t  of commercial meal plus 
about  two pounds of a mixed feed 
steer f a t t ene r  per day, and those fed 
the non-toxic meal sold for 50c more 
per  cwt. on the market .  Two hun-  
dred baby calves averaging  250 to 
275 pounds each were successfully 
fed this  non-toxic meal f rom 3 up 
to 4 pounds per day with kafir 
chops and hulls for 130 days. The 
packers who bought  them com- 
mented  on the fine quali ty of the 
meat.  In  all cases the non-toxic 
meal produced a bet ter  qual i ty  of 
meat  than  the commercial meal. 
This  was noticed especially in the 
cattle, which the packers graded as 
corn-al fa l fa  fed. In  summing  up 
what  has been done to date, we are 
led to believe tha t  this process does 
away with the toxicity in cotton- 
seed meal. The feeding reports  
show tha t  the protein  of cottonseed 
meal has unusua l  growth promot ing 
qualit ies.  

Heretofore ra t ions  con ta in ing  
cottonseed meal have been supple- 
mented with expensive prote in  con- 
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centra tes  such as l inseed meal or 
meat  scrap and much care taken  
tha t  the percentage of cottonseed 
meal did not  approach the ' thresh-  
old of toxici ty. '  

F r o m  these feeding reports  i t  
seems conclusive tha t  cottonseed 
meal, the cheapest of all sources of 
protein,  can be prepared in a non- 
toxic condit ion and tha t  this  prod- 
uct can be combined as the sole pro- 
te in  supplement  wi th  any economi- 
cal g r a in  and roughage for the pro- 

duct ion of a balanced feedstuff. 
I t  is known tha t  the prote in  of 

cottonseed meal is especially rich in 
the essential  amino acids, i. e., i t  
approximates  the theoretical ly com- 
plete protein.  
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