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O 
N E  of the  g r e a t e s t  difficul- has  a h igh  moi s tu re  content  or al- 

t ies  of the  cot ton oil indus-  r eady  is de te r io ra t ed ,  somet imes  to 
t r y  is i t s  dependence on the such a degree  as to be valueless.  I t  

qua l i ty  of the  r aw  m a t e r i a l ;  n e i t h e r  happens  occasional ly  t h a t  f a r m e r s  
is t he re  a poQsibil i ty of improv ing  will  wet  the  seed before  de l ive ry  to  
the  seed a f t e r  i t  has  de te r io ra t ed ,  inc rease  t h e i r  we igh t  to receive  
nor  can good oil and  press  cake more  money.  
be m a n u f a c t u r e d  f rom an off- But  all those  cases a re  only ex- 
g r a d e  s e e d .  cept ions  and a 

T h e  c h i e ~  ,, h i g h  moiv, t u r e  
cause of de te r i -  content  is gen-  
o ra t i on  is excess E v e r y  year oil mills pay a huge era l ly  acqo i rcd  
mois tu re ,  which toll to moisture; frs t  in the way o] in the f i e 1 d 
m a y  have been field damaged seed, and later in before  p icking .  
acqui red  in sev- seed that is damaged by storage. When i t  r a in s  
eral  ways.  I t  is Because no convenient method is before  the  bolls 
only seldom t h a t  known ]or the mills to determine open and  the 
the seed becomes readily whether they receive prime seed c o t t o n 
wet  a f t e r  g in-  seed or field damaged seed, the s t ays  wet  in the  
ning,  a l though  chance o] their losing is heavy, field for  some 
tha t  m i g h t  hap-  And because field damaged seed t ime  the  s e e d a r e  
pen when i t  is usually is prevalent over wide damaged ,  even 
s tored  in places areas, the risk to the mills is tre- when they  a re  
w i t hou t  suffici- mendous. Seed damaged by stor. dry  a g a i n  wheJ~ 
e n t  p ro tec t ion  age presents a similar problem: they  a r e  p icked  
a g a i n s t  t h e  Although the damage is clearly and no he a t i ng  
wea the r  ; fo r  in- preventable no one has yet evolved takes  plax.e. The 
stance,  in sheds a wholly satis]actory method o] oil mi!ls  r a r e l y  
wi th  leaky roofs  avoiding it. rece ive  s e e d 
or when sh ipped Here is a big problem ]or some t h a t  are; field 
in f a u l t y  f r e i g h t  one to solve.--The Editor. d a m a g e d  only;  
cars.  When  the  because,  when 
f a r m e r s hold t h e r e  is  .much 
the i r  seed at  the  r a in  a t  cot ton 
f a r m  wi th  the  in t en t ion  of w a i t i n g  p i ck ing  t ime,  the  seed cot ton usu- 
fo r  b e t t e r  pr ices ,  the  seed only al ly is s t i l l  wet  when p icked and  be- 
r a r e l y  a re  p ro tec t ed  sufficiently come more  da ma ge d  d u r i n g  s t o r a ge  
a g a i n s t  ra in .  And  such seed, when or  t r ans i t .  
l a t e r  bough t  by an oil mill,  usual ly  The  difference between field 

d a m a g e d  seed and s t o r a ge  dam-  * Formerly with Consumers Cotton Oil Mills, 
Ho,.~to~, n7~ .  aged  seed is t h a t  the  field da ma ge d  
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seed still has the prime color while 
s torage damaged seed is discolored. 
Both kinds of seed yield oil h igher  
in free fa t ty  acids than pr ime seed, 
a l though field damaged seed will 
never  yield as bad an oil as will 
some storage damaged seed. This 
Works to a d isadvantage  to the oil 
mills, because at present  there  is 
no way by which the mills can con- 
venient ly  determine whether  they 
receive pr ime seed or field damaged 
seed. According to the rules of the 
In t e r s t a t e  Cotton Seed Crushers  
Associat ion the buyer  can only de- 
duct f rom the sales price for dis- 
colored seed and excess moisture,  
and  not for high acidity even if he 
should know of it at the t ime of 
sale. This  will result  in grea t  losses 
to the oil mills because condit ions 
causing field damaged seed will ex- 
tend over large areas  and the oil 
mills will find out when too late 
tha t  they paid for p r ime seed 
and received in fe r io r  seed. I 
have seen seasons where oil mills 
had to pay a claim for every car of 
oil shipped on account of excess 
ref ining loss al though, as deter- 
mined  by cut t ing ,  only pr ime seed 
had been bought  and crushed. Quite 
often the supe r in t enden t  is then 
blamed for m a n u f a c t u r i n g  bad oil 
f rom good seed. The cake will be 
of pr ime color but  the acidi ty of 
the oil may run  considerable over 
1.50 per cent F. F. A. The oil 
usual ly  is not ha rd  to refine bu t  
the ref ining loss will be h igher  
t han  the permi t ted  9 per cent. An 
analys is  would of course reveal 
the i r  real qual i ty  bu t  such a de- 
t e r m i n a t i o n  is only rare ly  made;  
because, as far  as I know, no 
method is known which would 
quickly de te rmine  the real qual i ty  
of cottonseed. Storage damaged 
seed are more easily detected, be- 
cause when seed heat  they become 
discolored and the discoloration in- 

creases with the degree of damage 
al though it is impossible to judge  
accurately by the color the grade of 
oil tha t  can be obtained.  

When damp seed are stored the 
t e m p e r a t u r e  of the plm rises rapid-  
ly and can increase 50 to 60 de- 
grees in a few days. There  is no 
case known where the t empera tu re  
rose to such a degree as to cause 
the seed to burs t  into flames spoil- 
t aneous ly ;  but  a t empera tu re  of 
175 degrees has been observed by 
me in a car of seed received at the 
plant  and the t e m p e r a t u r e  may 
have even been h igher  before the 
car reached us. 

The danger  l ine for mois ture  is 
a round  ten per cent, but condit ions 
will de te rmine  whether  seed with 
tha t  mois ture  will heat. When 
put  into large piles as soon as gin-  
ned, seed will heat  easier than  seed 
tha t  have been kept cool for several 
weeks and then put  into piles, al- 
though the mois tu re  content  might  
be the same in both cases. Warm 
and damp weather  con t inu ing  for  
several days may cause hea t ing  in 
a pile of seed which otherwise may 
have remained  cool. A pile of seed 
which had remained  cool for quite 
some t ime will s t a r t  hea t ing  if  a 
few tons of seed of high mois ture  
content  placed alongside of it  will 
s ta r t  heat ing.  The same may hap- 
pen if  on account of a leak in the 
roof overhead a small por t ion  of 
the pile will become sufficiently wet 
as to s t a r t  hea t i ng ;  then the whole 
pile will become infected and heat  
up. A steam pipe placed too near  
the pile may s ta r t  local hea t ing  
which if not  stopped in t ime will 
spread to the whole pile. Seed con- 
t a i n i n g  much impur i t i es  like t rash,  
bolls, and mashed seeds will s t a r t  
hea t ing  with a lower mois tu re  con- 
t en t  than  clean seed. These in-  
stances are meant  for seed whose 
mois ture  content  is w i th in  10 and 
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12 per  cent.  Seed wi th  less t han  10 
per  cent  will  r a r e l y  hea t  and  seed 
wi th  more  t han  12 per  cent  mois-  
t u r e  have to be kep t  cool to pre-  
ven t  hea t ing .  

Cons ide r ing  t ha t  the  value of 
hea ted  seed m a y  be only ha l f  or  
even less t han  t h a t  of  p r ime  seed, 
depend ing  on the  degree  of de te r i -  
o r a t i on  every  oil mill  will  t r y  to 
p reven t  seed f rom g e t t i n g  hot  and  
the re  a re  severa l  ways  to ob ta in  
th i s  resu l t  bu t  in bad  y e a r s  the  
seed a r e  rece ived  by the  oil mil ls  
a l r e a d y  in bad  condi t ion  or  the  
m o i s t u r e  content  is so h igh  t h a t  
the  oil mi l ls  a r e  power less  in s top-  
p ing  the  de t e r io ra t ion .  

The  bes t  and  sa fes t  way  would 
be to d r y  the  seed be fore  s t o r i ng  
and severa l  seed d r y e r s  have been 
ins ta l led .  The  d r y i n g  is done by  
b lowing  hot  a i r  t h r o u g h  th in  l ayers  
of  seed and  cooling the  seed by  
means  of  cold a i r  b las ts  be fo re  
s to r ing .  A l t h o u g h  such an  ins ta l la -  
t ion is effective the  inves tmen t  is 
ve ry  high,  because the  capac i ty  has  
to be g r e a t  enough fo r  the  peak  
load l a s t i ng  only a few weeks. And  
as bad  seasons  a re  f o r t u n a t e l y  r a r e  
t he  d r y e r s  m a y  be idle and  m a y  
not  be needed for  several  seasons.  
A n o t h e r  d i s a d v a n t a g e  is t h a t  the  
t in t  becomes b r i t t l e  on account  of  
the  h igh  t e m p e r a t u r e  d u r i n g  d ry -  
ing  and the  m a n u f a c t u r e d  l in t  wil l  
be of  lower  g r a d e  and value.  The  
d r y e r  has  to be  wa tched  ve ry  care-  
fu l ly  or  i t s  value is decreased  pro-  
po r t iona te ly .  The seed can also be 
d r i ed  by  s p r e a d i n g  t hem in th in  
l a y e r s  and  t u r n i n g  t h e m  over  oc- 
cas iona l ly  by  forks .  Th is  method  
can only be used when the  seed 
sheds a r e  n e a r l y  e m p t y  as a t  the  
b e g i n n i n g  o f  the  season,  because  
ve ry  much space is requ i red .  Should  
the  w e a t h e r  be damp  a long t ime  
wil l  be r e q u i r e d  fo r  t h i s  d ry ing .  

I f  a pi le  of seed begins  to hea t  

the re  a r e  two ways  to cool off the  
seed. The  one way is to move the  
whole pile of  seed by  feed ing  into  
hor izon ta l  and  ver t i ca l  conveyors  
and m a k i n g  a new pile.  The fu r -  
t he r  the  seed is made  to t r ave l  the  
be t te r ,  because  bes ides  cool ing the  
seed some moi s tu re  m a y  be lost. 
A n o t h e r  way  of keeping  a pile of 
seed cool is by b lowing a i r  t h r o u g h  
it  by  means  of  a blower.  The seed 
bins  will  have to be equipped be- 
f o r e h a n d  for  t h i s  even tua l i t y  wi th  
a i r  condui t s  p e r m i t t i n g  the  a i r  to 
pass  u n i f o r m l y  t h r o u g h  the  seed. 
Only a few inches of a i r  p r e s s u r e  
a r e  r equ i r ed  and a s ix- foot  b lower  
can t ake  care  of severa l  t housand  
tons of  seed. I t  is not  necessa ry  to 
blow a i r  t h r o u g h  the seed cont inu-  
ously because  the  t e m p e r a t u r e  will  
drop quickly  as soon as the  a i r  is 
t u r n e d  on. Th is  method suffers  
f rom the  d i s a d v a n t a g e  t ha t  the  a i r  
will c a r r y  the  mo i s tu re  f rom the  
bo t tom layers  to the  seed a t  the  top  
and the re  the  mo i s tu re  may  con- 
dense or  be abso rbed  by  the seed. 
I f  the  ven t i l a t ion  were  kep t  up fo r  
a long t ime  i t  would eventua l ly  d ry  
out  the  whole pile, bu t  r a r e l y  such 
g r e a t  volumes of  a i r  a r e  blown 
t h r o u g h  and the  h u m i d i t y  is usu-  
al ly h igh  d u r i n g  the  fal l  months .  

Severa l  y e a r s  ago  expe r imen t s  
were  made  to p reven t  he a t i ng  by 
the  add i t i on  of chemicals  to the  
seed and the  add i t i on  of small  
amoun t s  of  sod ium chlor ide  were  
found  to be ve ry  effective and  
cheap;  bu t  the  rules  of  the  I n t e r -  
s t a t e  Cot ton Seed Crushe r s  Asso-  
c ia t ion  p r o h i b i t e d  the  add i t i on  of  
a n y t h i n g  to  the  seed to be sold as  
p r i m e  seed. Cons ide r ing  t ha t  oxy- 
gen is r equ i r ed  in t h e  hea t ing ,  a 
good method  of  p reven t ion  would 
be to  keep  the  s t o r a ge  b ins  a i r  
t i g h t  or  filled wi th  gases  low in 
oxygen,  l ike flue ga se s ;  bu t  such a 
cons t ruc t ion  would come very  high.  
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Besides,  seed of h igh  mo i s tu re  con- 
tent ,  i f  s to red  wi th  exclusion of a i r ,  
will p u l r e f y  and become qui te  
valueless.  The  amoun t  of hea t  
evolved depends on the t empera -  
tu re  and is small  a t  a low t emper -  
a t u r e ;  but  i f  sufficient to r a i se  the  
t e m p e r a t u r e  of  the  pile, the  gener -  
a t ion  of hea t  will inc rease  also, 
wi th  the resu l t  t ha t  the  t empera -  
tu re  will r i se  f a s t e r  and fa s t e r .  
I f  the  seed house and the seed were  
kep t  a t  60 to 70 degrees  very  l i t t le  
hea t  would be gene ra t ed  by the 
seed and ve ry  l i t t le  cooling would 
be r equ i r ed  to keep the seed at  t ha t  
t e m p e r a t u r e .  

H e a t i n g  of seed is caused by 
enzymes which  requ i re  moi s tu re  
to become active.  I t  is not  caused 
by bac te r ia .  Seed tha t  have been 
d i s in fec ted  will  hea t  as eas i ly  as 
seed t ha t  have not. H e a t i n g  is not  
the  n a t u r a l  l iv ing  process  of the  
l iv ing  seed, because  hea ted  seed 
will have lost  to a g r e a t  ex ten t  or 
complete ly  t h e i r  power  of g e r m i n a -  
t ion.  Oxida t ion  is the  most  im- 
p o r t a n t  chemical  process  t a k i n g  
place;  the  suga r s  a re  used up first,  
then the pen tosans  are  a t t acked  and 
oxidized to carbondioxide .  The oils 
and p ro te ins  a re  not  des t royed,  but  
the  chemical  and phys ica l  cha r -  
ac te rs  will  change.  The g lyze r ides  
of the  oils become hydro l ized  and 
the ac id i ty  of the  oil will increase.  
The p r o ' e i n s  become coagula ted  
and insoluble in a solut ion of so- 
d ium chloride.  The cell wal ls  be- 
come sof t  and the  kerne l  da rk  on 

account  of the  color ing  m a t t e r  
which becomes oxidized and  sp reads  
t h rough  the whole kernel .  The  re-  
f ining loss of the  loss will  i nc rease  
not  only on account  of t h e  increase  
in f ree  f a t t y  acid, bu t  because  
o the r  subs tances  will  become dis-  
solved or suspended  in t he  oil. The 
press  cake will  have a d a r k  color 
and  an off odor. A cake s l igh t ly  
off can be sold as stock food;  bu t  i f  
the  seed be bad ly  d a m a g e d  the  cake 
can be sold fo r  f e r t i l i z e r  only. The  
oil content  of an off cake is h i g h e r  
than  of p r i m e  cake because  i t  
seems t ha t  on account  of  the  sof t -  
ness of the  seed the  oil is not  so 
r ead i ly  expelled. The t ime  of 
cooking the mea t s  has  to be extend-  
ed or the  s t eam p r e s s u r e  r a i s ed  to 
expel the  excessive mois tu re .  

Al though  g r e a t  losses a re  sus- 
t a i ned  by the oil mil ls  and  f a r m e r s  
whenever  t he re  is un favo rab l e  
w e a t h e r  a t  cot ton p ick ing  t ime  
very  l i t t le  p r o g r e s s  has  been made  
in r educ ing  those  losses. The  per -  
son who discovers  a process  which  
will  p reven t  the  seed f rom h e a t i n g  
(which process  mus t  be appl ied  at  

the  g ins  to be of g r e a t  benefi t)  
will become a g r e a t  bene fac to r  of 
the  cot ton oil i n d u s t r y  d i rec t ly  and 
the  l a rd  compound,  the  o leomarga -  
r ine,  and the stock food i n d u s t r y  
ind i rec t ly .  A quick and s imple 
method  of d e t e r m i n i n g  the  value 
of cot tonseed when bough t  would 
undoubted ly  t ake  much of the  
gamble  out  of the  cot ton oil in- 
dus t ry  t ha t  now is p reva len t .  

A Correction 
An a d v e r t i s e m e n t  a p p e a r e d  in 
OIL & FAT INDUSTRIES for  Apri l ,  
f e a t u r i n g  Dr. Edson ' s  book "The  
C h e m i s t r y  & E x a m i n a t i o n  of Ed-  
ible Oils & Fa t s .  The i r  S u b s t i t u t e s  
and A d u l t e r a n t s . "  The pr ice  of 

th i s  book was announced as be ing  
$20.00. The correct  pr ice  should 
be $12.50. The pub l i she r s  of the  
J o u r n a l  pu t  i t  h igh ly  i m p o r t a n t  to 
cor rec t  th i s  e r ror ,  le,~t the  p r ice  
f o r m e r l y  announced de te r  anyone  
f rom o r d e r i n g  as va luable  a book 
as  th is .  

130 


