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A cooking methods to deter- 
mine if  the cooking process 

had any mater ia l  effect upon the 
qual i ty  of crude produced was the 
object of this  year ' s  inves t iga t ion  
by th is  committee.  

The first work was under taken  
with F rench  cont inuous or stack 
cookers. I t  is not  reported here be- 
cause it was found that  seed stor- 
age condit ions were such tha t  the 
var ia t ion  of seed made compara- 
t ive tests  impossible. Then  too this  
type of cooker requires  a long t ime 
for ad jus tment ,  which accentuated 
the difficulty of ob ta in ing  a uni-  
form seed. 

The exper iments  reported here 
were made in the Houston Cotton 
Oil Mill, an  eight-press Mill us ing  
four  Smith  Vaile Open Cookers. 

Origin of Seed: All Cotton Seed 
used had the i r  or ig in  in South 
Texas, and are what  is commonly 
called Valley seed. They were upon 
arr ival  at the Mill dry prime seed 
and were stored for about four  
months  before be ing  milled. 

Description of Cooking Unit: 
The cooking un i t  consisted of a 
jacketed conveyor, schutes or b ins  
above the cookers and cookers 
proper. The g round  seed dropped 
from the rolls into a conveyor, 
which fed an elevator. This  con- 
veyor was equipped wi th  both a 
water  and s team nozzle so tha t  
mois ture  could be added in ei ther  
form. F r o m  the elevator the seed 
passed through the jacketed con- 
veyor into a d i s t r i bu t ing  conveyor 
feeding the cooker bins  where the 
meats remained  f rom one-half to 
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P R E L I M I N A R Y  survey of one hour  be ing charged into the 
cooker. 

The jacketed conveyor was 22 
feet long, 17 inches wide, having  a 
hea t ing  surface of 49 square feet. 
At  50 pounds s team pressure  the 
heat  applied by this  conveyor 
raised the seed tempera ture  about  
15 degrees Fahrenhe i t .  

The cookers proper were 64 
inches inside diameter,  26 inches 
deep, hav ing  a hea t ing  surface of 
58.6 square feet. The meat  charge 
when loaded to 4 inch outage was 
enough to fill four  presses or ap- 
proximately  1300 pounds. Each 
cooker was equipped with a half  
inch steam l ine for  application of 
direct  steam. 

Pressing: In  all experiments  re- 
ported the condit ions of pressing 
were constant .  The meats were 
loaded into the presses in cakes 
weighing  approximately  22 pounds. 
Each press was loaded with 15 
cakes. Low pressure  was applied 
for  about  one minu te  before the 
high pressure  took effect. Maxi- 
mum pressure  of 4,000 pounds was 
reached in 7 minutes .  The total 
t ime under  pressure  was 18 rain- 
utes. The schedule of the presses 
was 24 minutes .  

Sampling: The following sam- 
ples were t aken :  

1. Delinted seed before hullers. 
2. Rolled meats after moisture addi- 

tion, if any. 
3. Cooked meats leaving cooker. 
4. Cake. 
5. Oil. 

1. Delinted seed sample was 
taken cont inuously  by hand f rom 
a conveyor du r ing  a period so 
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t imed tha t  the same seed was 
sampled tha t  a f t e r w a r d  a r r ived  in 
a definite cooker. These seed were  
previously del inted of 108 pounds 
of  l int  per  ton of  seed worked.  

2. and 3. Rolled and cooked 
meats  were  sampled in the same 
manne r  as del inted seed. Samples 
were  preserved  in f r i c t ion  top cans 
unti l  qua r t e red  and analyzed twen- 
ty - four  hours  later.  

4. Cake samples were  t aken  as 
fol lows:  All the  cake f r o m  one 
press r ep resen ta t ive  of  the tes t  
was quar tered ,  a di f ferent  qua r t e r  
be ing  taken f r o m  succeeding cakes. 
These  cakes were  broken and 
ground  to a pea sized meal. The 
m ix tu r e  was qua r t e red  to about  
ten pounds. This  meal  was finely 
g round  and quar te red  to analysis  
size. 

5. Oil sample was taken by 
catching all the oil f lowing f rom 
the  press  f r o m  which the  cake 
sample was taken.  This  was mixed 
and reduced to two gallon size. A 
por t ion  of th is  o i l  was fil tered 
th rough  a coarse filter paper  to re-  
move any coarse par t ic les  of meal 
present .  The oil was then  analyzed. 

Ten samples of  oil, when  fi l tered 
in th is  manner ,  were  compared for  
ref ining loss wi th  the  unfi l tered 
oil wi th  the fol lowing ave rage  re- 
sults : 

t h e r m o m e t e r  placed in a well which 
in tu rn  was par t ia l ly  immersed  in 
the meats  wi th in  the cooker. 

As a comparison ind ica t ing  the 
difference;  the t e m p e r a t u r e  caught  
as is recorded in the tables was 
205 ~ F. Tha t  shown by a ther-  
momete r  placed in the  cooker was 
at  different  in tervals  as fol lows:  

2 rain. a, fter loading 175 degrees 
5 . . . . . .  180 " 
8 . . . . . .  193 " 

12 . . . . . .  208 " 
17 . . . . . .  215 " 
22 . . . . . .  217 " 
28 . . . . . .  218 " 
35 . . . . . .  218 " 

The t e m p e r a t u r e  of the direct  
s team en te r ing  the  cooker was con- 
s iderably h igher  than  any of the 
t empera tu re s  g iven above. 

The f igure g iven  as the  quan t i ty  
of direct  s team en te r ing  the cooker 
was calculated a s suming  atmos- 
pher ic  p ressure  to exis t  in the 
cooker. 

Color of meal is repor ted  com- 
para t ive ly  ass ign ing  the lowest 
number  to the h ighes t  colored 
meal. 

A n a l y s i s :  All analyses were  
made according to the official 
method except the ref in ing tes t  
where  one sample of each set  of 
tes ts  was refined wi th  these dif-  
f e ren t  lyes and the whole set  re- 

Filtered 
Per cent loss. 6.08 
'Oolvr . . . . . . .  35 u 4.80 R 

Uufiltered Maximum Variation 
6.01 0.5 

35 u 4.99 tt 1.O R 

I t  was found tha t  the  resul ts  of 
the unfi l tered oil bore the  same re-  
la t ion to one another  t ha t  did the 
fi l tered oil. 

O t h e r  C o n d i t i o n s  : T e m p e r a t u r e  
of  cooked mea ts  as g iven in the  ex- 
per imenta l  data  was  taken by im- 
mers ion  of  a t h e r m o m e t e r  in 15 
pounds of  mea ts  a f t e r  d ischarged 
f r o m  cooker. Th is  t e m p e r a t u r e  did 
not  agree  wi th  tha t  shown by a 

fined wi th  the lye g iv ing  best  re-  
sults. 

F o r  neu t ra l  oil tes t  the  Wesson 
method was employed. 

O b j e c t  of and  Conc lus ion  o f  

E x p e r i m e n t  No. 1 

The object  of E x p e r i m e n t  No, 1 
was to de te rmine  i f  the  use of  a 
s l ight  p rehea t ing  of  seed wi thou t  
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p r e v i o u s  a d d i t i o n  o f  w a t e r  h a d  a n y  a s  i n d i c a t e d  b y  a l o w e r  s t a n d a r d .  
e f fec t  u p o n  t h e  c r u d e  oil. T h i s  d e c r e a s e  in  s t a n d a r d  a v e r a g e d  

I t  w a s  f o u n d  t h a t  in  all o f  t h e s e  f o u r  p o i n t s .  C h a n g e  in  q u a l i t y  o f  
c o m p a r a t i v e  t e s t s  t h e  p r e h e a t e d  c r u d e  oil  p r o d u c e d  o c c u r r e d .  T h e  
m e a t s  g a v e  a b e t t e r  oil  e x t r a c t i o n  l o s s  on  r e f i n i n g  s h o w e d  n o  con-  

E X P E I { I M E N T  NO. 1 
C O N D ] T I O N S  

1A 1B 2A 2B 3A 3B 4A 4B 
Time of Cook Min . . . . . . . . . . .  40 40 40 40 40 40 40 40 
Temp. of Cook ~ F . . . . . . . . . . .  202 204 206 205 205 205 212 210 
Jacket  Pressure Lbs . . . . . . . . . .  30 30 30 30 N o n e  30 30 
Rate of Direct 'Steam Addition 

Lbs. per min . . . . . . . . . . . . . .  27 27 83 83 83 83 83 83 
Pressure  of Direct  Steam . . . .  110 110 110 110 110 110 110 110 
F~rm of Moisture Addition 

before preheater  . . . . . . . . . . .  N o n e N o n e 
Temp. of Preheated Seed . . . .  120 107 120 107 128 115 128 118 
Pressure  on Preheater  . . . . . . .  50 50 65 65 

E E E D  A N A L Y S I S  
1A 1B 2A 2B 3A 3B 4A 4B 

% H~O . . . . . . . . . . . . . . . . .  9.0 9.8 9.1 9.1 8.5 8.5 8.7 8.4 
~a Oil . . . . . . . . . . . . . . . . . .  20.35 21.18 20.80 20.35 19.55 19.76 18.98 20.01 
% N H  3 . . . . . . . . . . . . . . . .  4.17 4.20 4.30 4.13 4.48 4.41 4.47 , 4.59 
% F F A  in Oil in Sd . . . . .  1.25 1.55 ].15 2.10 1.85 1.15 1.55 1.10 
% Damage . . . . . . . . . . . . .  1 4 1 2 4 2 0 0 
% I~mmature . . . . . . . . . . . .  1 1 2 3 0 0 6 2 

M E A T S  A N A L Y S I S  
1A 1B 2A 2B 3A 3B 4A 4B 

% NffI8 Before Cook . . . . .  5.73 5.70 5.73 5.63 6.60 6.38 6.63 6.27 
% H~O Before Cook . . . .  8.1 7.9 8.2 7.9 7.0 7.1 7.2 7.2 
% H20 After  Cook . . . . .  8.0 8.8 8.3 8.9 9.8 10.0 7.3 7.4 

C A K E  A N A  L~i'SIS 
1A 1B 2A 2B 3A 3B 4A 4B 

% H~O . . . . . . . . . . . . . . . .  7.9 8.6 8.0 7.7 10.7 10.4 7.7 9,0 
% Oil . . . . . . . . . . . . . . . . .  5.60 6.00 5.65 6.02 7.32 7.16 8.04 8.25 
% N H  8 . . . . . . . . . . . . . . . .  7.67 7.61 7.57 7.60 8.67 8.28 8.51 8.23 
~ tandard  . . . . . . . . . . . . . . .  73.0 7 8 . 8 7 4 . 7  79.2 84.4 86.4 94.5 99.7 
Color No . . . . . . . . . . . . . . . .  2 

R E F I N I N G  T E S T  
1A 

% N a O H  Solution . . . . . .  7.0 
Degree Bau'me . . . . . . . . . .  14 
% Loss . . . . . . . . . . . . . . . .  5.4 
Color--Yel low . . . . . . . . . .  35 
Oolor--Red . . . . . . . . . . . . .  6.0 
3% Official 
E~rth Bleaeh--Yel  . . . . . . .  20 
3% 'Official 
Ea r th  Bleach--Red . . . . . .  2.6 

O I L  A N A L Y S I S  
]A  

1 2 1 1 2 1 2 

1B 2A 2B 3A 3B 4A 4B 
7.0 7.0 7~  7.0 7.0 7 ~  7.0 

14 14 14 14 14 14 14 
5.1 5.1 5.2 5.5 5.4 6.6 6.2 

35 35 35 35 35 35 35 
5.8 6.0 5.5 6.2 5.5 5.3 5.0 

20 20 20 20 29 20 20 

2.5 2.5 2.3 2.9 2.7 2.5 2.5 

1B 2A 2B 3A 3B 4A 4B 
% F .F .A . . . . . . . . . . . . . . . .  1.29 1.31 1.32 1.39 1.51 1.37 1.55 1.40 
Color 1 in. cell--Yel . . . . . .  50 50 50 50 50 50 50 50 
Oolor 1 in, cel l--Bed . . . .  30.0 27.0 26.0 29.0 55.0 47.0 57.0 50.0 
% H~O . . . . . . . . . . . . . . . . .  06 ,08 .10 .07 .08 .08 .12 ,10 
% Gums . . . . . . . . . . . . . . . .  59 .41 .52 .55 .70 .65 .90 .91 
% Neutral  Oil . . . . . . . . . .  98.06 98.20 98.06 97.99 97.71 97.90 97.43 97.59 



M a y ,  1928 0 I L  & F A T  I N D U S T R I E S  137 

s i s t e n t  t e n d e n c y  e i t h e r  to  i n c r e a s e  0 .4 r  i n c r e a s e  in  r e f i n e d  a n d  a b o u t  
o r  d e c r e a s e .  A l t h o u g h  t h e r e  w a s  0 .1 r  in  b l e a c h e d  co lor .  
a n  a v e r a g e  i n c r e a s e  in  l o s s  o f  0 . 2 %  R e m a r k s :  All  s o a p s  p r o d u c e d  in  
f o r  t h e  f o u r  c o m p a r i s o n s ,  t h e  r e f i n i n g  w e r e  f i rm.  T h e  m e a t s  o f  
c o l o r  o f  r e f i n e d  a n d  b l e a c h e d  oil t e s t  3a,  w h e n  s u b j e c t e d  to  p r e s s u r e  
w a s  w o r s e  in  e v e r y  ca se  w h e r e  p r e -  in  p r e s s ,  s h o w e d  a s l i g h t  s q u e e z i n g  
h e a t i n g  w a s  e m p l o y e d  a v e r a g i n g  a c t i o n .  

EXPERIME~NT NO. 2 

C O N D I  T I O N S  
:IA 1B 1C 2A 2B 2C 3A 3B 4A 4B 

Time of Cook Min . . . . . . . .  40 40 40 40 40 40 40 40 40 40 
Temp. of Cook ~ F . . . . . . . .  195 207 213 22:J 231 221 202 206 212 213 
Jacket  Pressure  Lbs . . . . . . .  ,'~0 30 30 70 70 70 30 30 70 70 
Rate of Direct Steam Ad- 

dition Lbs. per rain . . . . .  0 10 20 19 38 57 27 83 27 83 
Pressure  of Direct Steam . .  0 30 30 70 70 70 110 110 110 110 
F'orm af Moisture Addition 

Before Preheater  . . . . . . . .  D r y  D r y  D r y  D r y  
Temp. of Preheated S e e d . . .  N o n e 
Pressure  on Preheater  . . . . . . .  , N o n e 

S E E D  A N A L Y S I S  
% H,O . . . . . . . . . . . . .  8.8 8.2 9.5 8.5 8.6 8.5 9.0 9.1 9.3 9.7 
% Oil . . . . . . . . . . . . . .  20.16 19.95 19.60 19.75 19.79 21.34 20.35 20.80 21.20 20.80 
% N H 3 . . . . . . . . . . . . .  4.,'2"2 4.27 4.31 4.31 4.40 4.36 4.17 4.30 4.0(3 4.:16 
% F F A  in 0il  in Seed 1.45 0.95 0.95 0.80 1.05 0.95 1.25 1.15 1.30 1.40 
%, damage . . . . . . . . . .  5 0 5 0 0 0 1 2 3 1 
t)~ Immature  . . . . . . . .  1 2 2 1 2 5 1 2 2 1 

M E A T S  A N A L Y S I S  
1A I B  1C 2A 2B 2C 3A 3B 4A 4B 

% N H  3 Before Cook . .  6.25 6.21 6.31 6.03 6.08 6.08 5.73 5.73 5.60 5.78 
% Iff20 Before Cook . .  8.1 8.1 8.3 7.8 7.5 7.8 8.1 8.2 7.9 7.6 
% H:O After  Cook . . .  6.5 7.2 7.8 6.2 5.1 6.4 8.0 8.3 7.3 7.7 

C A K E  A N A L Y S I S  
% H20 . . . . . . . . . . . . .  7.2 6.9 7.4 6.8 6.3 6.6 7.9 8.0 7.3 7,3 
% Oil . . . . . . . . . . . . . .  8.49 7.67 6.83 6.26 5.97 6.11 5.60 5.65 5.86 6.00 
% N H  a . . . . . . . . . . . . .  8.45 8.43 8.48 8.10 8.18 8.13 7.67 7.57 7.53 7.75 
SVandard . . . . . . . . . . . .  101.5 91.0 80.6 77.3 73.0 75.2 73.0 74.7 77.8 77.5 
Color No . . . . . . . . . . . . .  1 2 3 1 2 3 2 1 2 1 

t t E F I N I N G  T E S T  
% N a O H  Solution . .  7.6 7.6 7.6 8.8 8.8 8.8 7.0 7.0 7.0 7.0 
Degree Baume . . . . . .  16 16 16 14 14 14 14 14 14 14 
% Loss . . . . . . . . . . . . .  6.8 6.0 5.7 6.2 6.0 5.5 5.4 5.1 5.8 5.4 
Color--Yelh)w . . . . . . .  35 35 35 35 35 35 35 35 35 35 
Oolor - -Red . . . . . . . . . .  �9 4.2 5.0 4,4 4.5 4.5 4.4 6.0 6.0 5.5 5.0 
3% Official Ear th  
Bleach--Yellow . . . . . .  20 20 20 2 0  20 20 20 20 20 20 
3% Official Ear th  
Bleach- -Red . . . . . . . . .  1.8 2.0 1.8 2.0 2.0 2.0 2.6 2.5 2.2 2.2 

O I L  A N A L Y S I S  
1A 1B 1C 2A 2B 2 C 3A 3 B 4A 4B 

% F.F .A . . . . . . . . . . . .  1.55 1.45 1.32 1.25 1.20 1.25 1.29 1.32 1.57 1.40 
Color 1 in. Cel l - -Yel . . .  50 50 50 50 50 50 50 50 50 50 
Color 1 in. Ce l l - -Red . .  47.0 34.0 27.0 41.0 42.0 42.0 30.0 26.0 50.0 43.0 
% H20 . . . . . . . . . . .  2.. .06 .07 .07 .09 .08 .06 .06 .10 ,10 .06 
% Gums . . . . . . . . . . . . .  60 ,42 .39 .57 .56 .56 .59 .52 .58 .40 
% Neutral  Oil . . . . . . .  97.79 98.06 98.22 98.09 98.16 98.13 98.06 98.06 97.75 98.14 
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O b j e c t  of  a n d  C o n c h t s i o n  of  

E x p e r i m e n t  No.  2 

T h e  t e s t s  of  E x p e r i m e n t  No.  2 
w e r e  m a d e  to  d e t e r m i n e  t h e  e f fec t  
of  t h e  c o n t i n u o u s  a d d i t i o n  of  d i -  
r e c t  s t e a m ,  d u r i n g  t h e  c o o k i n g  
p rocess ,  o r  u n m o i s t e n e d  m e a t s .  

I t  w a s  f o u n d  t h a t  s u c h  a d d i t i o n  
e f fec ted  t h e  s t a n d a r d  of  e x t r a c t i o n ,  
b u t  l i t t l e ,  e x c e p t  w h e r e  low j a c k e t  
p r e s s u r e  a n d  s m a l l  q u a n t i t i e s  of  
d r i e d  s t e a m  w e r e  e m p l o y e d  in  
w h i c h  ca se  t h e  i m p r o v e d  e x t r a c t i o n  
m a y  be  a c c o u n t e d  f o r  b y  i n s u f -  
f i c i en t  a p p l i c a t i o n  of  h e a t .  T h i s  
p r o b a b i l i t y  is  f u r t h e r  i n d i c a t e d  b y  
t h e  h i g h  s t a n d a r d s  u n d e r  t h e s e  
c o n d i t i o n s .  

T h e  q u a l i t y  of  c r u d e  w a s  m a t e -  

r i a l l y  c h a n g e d  b y  d i r e c t  s t e a m  ap-  
p l i c a t i o n .  T h e  losses  w e r e  c o n s i s t -  
e n t l y  l o w e r e d  i n  t h e s e  t e s t s  a v e r -  
a g i n g  a 0 .6% i m p r o v e m e n t  be-  
t w e e n  m a x i m u m  a n d  m i n i m u m  ap -  
p l i c a t i o n .  T h e  color  o f  r e f i ned  a n d  
b l e a c h e d  oi ls  r e m a i n e d  m a t e r i a l l y  
t h e  s a m e .  T h e  co lor  of  c r u d e  oil 
a p p e a r e d  l i g h t e r  w h e r e  s t e a m  w a s  
app l i ed .  

O b j e c t  o f  a n d  C o n c h t s i o n  of  

E x p e r i m e n t  No .  3 

B y  t h e  p r o d u c t i o n  of  4 1 . 8 %  a n d  
4 8 . 7 %  p r o t e i n  m e a l s  i t  w a s  s o u g h t  
to  d e t e r m i n e  i f  i n c r e a s e d  a d d i t i o n  
of  h u l l s  d e t r i m e n t a l l y  a f f ec t ed  t h e  
oil.  I f  a n y t h i n g  t h e  r e v e r s e  ap -  
p e a r s  to  be  t h e  case.  

CONDITIONS 

Time of Cook M in . . . . . .  
Temp. of Oook ~ F . . . . .  
Jacket  Pressure Lbs . . . .  70 
Rate of Direct ,Steam Ad- 

dition Lbs. per ra in . . .  57 
Pressure of Direct Steam 70 
Form of M~isture Addition 

before Preheater  . . . . . . .  Dry 

E X P E R I M E N T  NO. 3 

CAKE A N A L Y S I S  
1~  1B % tI20 . . . . . . . . . . . . . . . . .  6.6 68  
40 40 % Oil . . . . . . . . . . . . . . . . . .  6.11 7.38 

221 221 % N H 3 . . . . . . . . . . . . . . . . .  8.13 9.47 
70 Standard . . . . . . . . . . . . . . . .  75.2 77.9 

Color No . . . . . . . . . . . . . . . .  2 1 
57 
70 

Dry 

SEED A N A L Y S I S  
% H20 . . . . . . . . . . . . . . . . . .  8.5 8.5 
% Oil . . . . . . . . . . . . . . . . . .  21.34 19.65 
% N~H 3 . . . . . . . . . . . . . . . . .  436  4.33 
% FFA_ in Oil in Sd . . . . .  0.95 1.20 
% Damage . . . . . . . . . . . . . .  0. 0. 
% Immature . . . . . . . . . . . .  5 1 

M E A T ~  ANALYSI ,S  
% NH 3 Before Cook . . . . .  6.08 7.03 
% H~O Before ,Cook . . . . .  7.8 7.6 
% H20 After Cook . . . . .  6.4 5.4 

R E F I N I N G  T E S T  
1A 1B 

% NaOH Solution . . . . . . . .  8.8 S.S 
Degree Baume . . . . . . . . . . .  14 14 
% Loss . . . . . . . . . . . . . . . . .  5.5 (;.4 
Color . . . . . . . . . . . . . . .  35Y 4.4R 35Y 4,SI~, 
3% Official E,arth 

bleach..  20Y 2.0R 20Y 2.0R 

OIL A N A L Y S I S  
% F.F.A . . . . . . . . . . . . . . .  1.25 1.38 
~olor  one inch cell.20Y 42.0R 50Y 55.0R 
% HiO . . . . . . . . . . . . . . . . .  .06 .10 
% (~u,ms . . . . . . . . . . . . . . . . .  56 .54 
% Nentral Oil . . . . . . . . . .  98.13 97.98 

O b j e c t  o f  a n d  C o n c l n s i o n  of  

E x p e r i m e n t  No.  4 

W i t h  a d d i t i o n  of  m o i s t u r e  in  t h e  
f o r m  of  s t e a m  b e f o r e  c o o k i n g  a n d  
w i t h o u t  o n l y  m o i s t u r e  a d d i t i o n  i t  
was  s o u g h t  to  d e t e r m i n e  t h e  e f fec t  
of  i n c r e a s e d  c o o k i n g  t i m e ,  

I t  w a s  f o u n d  t h a t  i f  suf f ic ien t  
m o i s t u r e  w a s  p r e s e n t  i n c r e a s e d  
c o o k i n g  t i m e  i m p r o v e d  t h e  e x t r a c -  
t i o n  as  r e p r e s e n t e d  b y  t h e  s t a n d -  
a r d  o f  m e a l ;  t o  d e c r e a s e  t h e  loss  
on  r e f i n i n g ;  to  d a r k e n  t h e  color  of  
r e f i n e d  a n d  b l e a c h e d  oil a n d  to  
l i g h t e n  t h e  color  o f  c r u d e  oil. 
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,EiXPERIMENT' N,O. 4 
CONDITIONS 

1A 1B 10  2A 2 3  2C 3A 3]3 4A 4B 
Time of Cook Min . . . . .  25 45 75 25 45 75 35 70 35 65 
Tem'p. of 'Cook ~ F . . . .  194 208 210 205 217 230 213 238 205 205 
Jacket  Pressure  Lbs . . .  30 30 30 75 75 75 70 70 N o n e 
Rate of Direct ,Steam=Ad- 

dition Lbs. per min. 30 30 30 67 67 67 83 83 83 83 
Pressure  of Direct S~team. 30 30 30 75 75 75 110 110 110 110 
Form af Moisture Addi- 

tion before Prehea ter  Steam Steam Steam Dry Dry I)ry Dry 
Temp, of Preheater  ,Seed 150 150 150 150 150 ,50 . . . .  

SEED A N A L Y S I S  
% ~-I~0 . . . . . . . . . . . . .  9.2 9,3 9~0 8.8 8,9 9.0 8.7 9.0 8.5 8,7 
% Oil . . . . . . . . . . . . . .  20.28 19.85 19.81 20:.90 20.08 20.30 20.80 21.01 19.76 19.82 
% N H  3 . . . . . . . . . . . . .  4.38 4.39 4.41 4.41 4.44 4.46 4.16 4.26 4.46 4.43 
% F 'FA in Oil in Seed 1.40 1.25 1.20 1.50 1.05 1,20 1,40 1.0'5 1.15 1.45 
% Da'mage . . . . . . . . . .  1 0 1 1 0 0 1 1 1 0 
% Immatu re  . . . . . . . .  2 2 3 1 4 4 1 2 1 4 

M E A T S  A N A L Y S I S  
% NI-I~ Before Cook . .  6.23 6.23 6.26 6.28 6.23 6.38 5.78 5.68 6.33 6.27 
% H20 Before Cook . .  10.7 9.8 10.1 9.2 9.1 9.7 7.6 7.8 7.1 7.5 
% H~O After  Co(~k . . . .  9.5 7.6 6.6 8.4 6.3 6,9 7.7 4.4 10.0 9.7 

CAKE A N A L Y S I S  
1A 1B 1,C 2A 2B 2C 3A 3B 4A 4B 

% H f )  . . . . . . . . . . . . . .  10.4 9.1 8.6 9.3 7.7 6.2 7.3 5.2 10.4 10.4 
% Oil . . . . . . . . . . . . . . .  6.86 5~83 5.81" 680  6.04 5.66 6.00 6.74 7.16 7.39 
% N:H~ . . . . . . . . . . . . .  8.70 8.83 8.83 8.80 8.83 8.85 7.75 7,74 8.28 8,16 
Standard . . . . . . . . . . . . .  78.9 66,0 65.8 77,3 684  64.0 77.5 87.1 86.4 90,6 
Color No . . . . . . . . . . . . .  1 3 2 1 2 5 2 1 2 1 

R E F I N I N G  T E S T  
% N a , 0 ~  s o l u t i o n . . .  7.0 7.0 7.0 7.0 7.0 7.(~ 7.0 7.0 7.0 7.0 
Degree Baume . . . . . .  14 14 14 14 14 14 14 14 14 14 
% Loss . . . . . . . . . . . . .  9.0 8.5 8.8 9.7 9.1 8.8 5.4 5.8 5.4 5.8 
Co lm~Yel low . . . . . . . .  35 35 35 35 35 35 35 35 35 35 
C,olor--Red . . . . . . . . . .  5.5 5.8 5.7 5.4 5.5 6.0 5.0 5.8 5.5 6.3 
3% Official earth bleach 

--Yell.ow . . . . . . . . . .  20 20 20 20 20 20 20 20 20 20 
3% Official earth bleach 

- -Red  . . . . . . . . . . . . .  2~5 2.7 2.5 2.4 2.5 2.6 2.2 2.5 2.7 3.0 

OIL A N A L Y S I S  

% F. F. A . . . . . . . . . . .  1.60 1.45 1.50 1.50 1.42 1.42 1.40 1.38 1.37 1.56 
Color 1 in. cell--Yellow 50 50 50 50 50 50 50 50 50 50 
Color 1 in. ce l l - -Red. . .  42.0 2,6.0 . . .  46.5 27.0 22.0 43.0 32.0 47.0 68~0 
% H60 . . . . . . . . . . . . . . .  07 .08 . . . .  0 9  .13 .07 .06 .08 .08 .09 
% G u m s  . . . . . . . . . . . . . .  44 .33 . . . .  52 .52 .49 .40 .63 .65 .71 
% Neutral  oil . . . . . . . .  97.89 98.14 . . .  97.89 97.93 9802 98.14 97.88 97.90 97.64 

W h e r e  n o  m o i s t u r e  i s  a d d e d  t h e  T e s t  N o .  4 w a s  m a d e  u s i n g  di -  
l e n g t h  o f  c o o k i n g  t i m e  i s  l i m i t e d  r e c t  s t e a m  o n l y  f o r  a p p l i c a t i o n  o f  
a n d  a n  i n c r e a s e  o f  t i m e  d e c r e a s e s  h e a t .  T h e  e f fec t  o n  oil  a n d  e x t r a c -  
t h e  e x t r a c t i o n ,  i n c r e a s e s  t h e  l o s s  t i o n  w a s  t h e  s a m e  a s  w h e r e  u n -  
o n  r e f i n i n g  a n d  r e d d e n s  b o t h  r e -  m o i s t u r e d  s e e d  w e r e  e m p l o y e d  ex -  
f i ned  a n d  b l e a c h e d  oi ls ,  b u t  l i g h t -  c e p t  t h a t  t h e  c o l o r  o f  c r u d e  w a s  
e n s  t h e  c o l o r  o f  c r u d e ,  d a r k e n e d  b y  i n c r e a s e d  t i m e .  
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Remarks: The loss on ref ining 
when s team is added before  cook- 
ing is abnormal ly  high due to the 
effect of exposure of g round  meats  
to mois ture  and high t empe ra tu r e  
fo r  about th ree  qua r t e r s  of an 
hour. All soaps f rom these  refin- 
ings were  unfirm. (See Exper i -  
ment  Nos. 5 and 6).  In the refin- 
ing of Nos. 1A, 1B and 1C, and 2A, 
2B and 2C, it  was apparen t  tha t  
the longer  cooking gave  an oil 
which broke quicker  on ref ining 
and soap par t ic les  finer in size and 
l igh te r  in color. The soaps f r o m  
ref inings 3A, 3B, 4A and 4B were  
all firm. No. 1A squeezed f rom 
press. No. 3B was too dry (over 
cooked) cake fell  f rom press  cloth. 
Nos. 4A and 4B showed s l ight  
squeezing action in press. 

Ob jec t  of  and Conclus ion  of  

E x p e r i m e n t  No. 5 

The object  of Expe r imen t  No. 5 
was to de te rmine  if the fo rm of 
moisture ,  whe the r  employed as 
s team or as water ,  in t roduced be- 
fore  cooking, effected the refining 
loss. These tes ts  were  ca r r i ed  on 
with  and wi thou t  the addi t ion of 
direct  s team into cookers. 

In each case the in t roduct ion  of 
direct  s team into the cooker im- 
proved the meal s tandard  of ex- 

t ract ion.  The  in t roduct ion  of water  
before  the cookers increased the 
loss on ref ining about  0.6%, dark- 
ened the refined color about  0.3r, 
while s team increased the loss 
2.8% and darkened the refined 
color 0.8r. The bleach on oil re- 
mained the  same in all cases. 

The addi t ion of s team before  the 
cookers preheated  the  meats  to 
about  150 ~ . The addi t ion of wa te r  
wi thout  any prehea t  shows no in- 
crease in refining loss. (See Exper i -  
ment  No. 7 ) . I n  th is  Expe r imen t  
the increase  of loss on wa te r  addi- 
t ion was due to the cuse of the 
prehea ter .  (See E x p e r i m e n t  No. 
1). 

The addi t ion of  s team shows in- 
c reas ing  loss as the wet ted meats  
are allowd to stand for  a longer  
time. (See E x p e r i m e n t  No. 6).  

The increase in loss shown by 
s team wet ted  meats  is due to the 
combined action of water ,  in- 
creased t empe ra tu r e  and t ime of 
s tanding  before  the cook. 

S team offers no advantage  over 
wa te r  w i th  r ega rd  to s tandard  of 
extract ion.  

Remarks: Soaps f rom refinings 
3A and 3B were  soft. All other  
soaps were  firm, gave up no oil on 
remel t ing  and the refined oil could 
be easily poured f rom them. 

EXPERIMENT NO. 5 
CONDITION~ IA 1B 2A 2B 3A 3B 
Time of cook rain. 40 40 40 40 40 40 
Temp. of cook ~ 20(,) 210 204 210 210 209 
J a e k e t pressure 

lbs . . . . . . . . . . . .  45 45 45 45 45 45 
Rate of d i r e c t  

stea~n addition 
lbs. per min . . . . . .  45 .. 45 .. 45 

Pressure of direct 
steam . . . . . . . . . .  45 .. 45 .. 45 

Form of moisture 
addition before 
preheater . . . . .  Dry Dry Water Water Steam Steam 

Temp. of preheat- 
ed seed . . . . . . .  115 115 115 115 160 160 

Pressure on pre- 
heater . . . . . . . .  45 45 45 45 45 45 
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SEED A N A L Y S I S  
% H 2 0  . . . . . . . . .  
% Oi l  . . . . . . . . . .  
% NH3 . . . . . . . . .  
% F F A  in  oi l  in 

seed . . . . . . . . . .  
% D a m a g e  . . . . . .  
% I m m a t u r e  . . . .  

M E A T S  A N A L Y S I S  
% N H 3  b e f o r e  cook  
% H 2 0  b e f o r e  cook  
% H 2 0  a f t e r  cook  

CAKE A N A L Y S I S  
% H~O . . . . . . . . . .  
% Oit . . . . . . . . . .  
% N H 3  . . . . . . . . .  
Standard . . . . . . . .  
C o l o r  N o  . . . . . . . .  

R E F I N I N G  T E S T  
% N a O t I  s o l u t i o n  
Degree Ba~ume . . .  
% Loss . . . . . . . .  

(Table 5--Continued) 

9.1  . . 8 .8  . . 8 .1 . . 
2 0 . 9 0  . .  2 0 . 2 7  . .  2 0 . 3 8  . .  

4 .48  . .  4 .44  . .  4 .44  . .  

0 .95  �9  1 .30  . .  0 . 85  . .  
1 . .  0 . .  0 . .  
1 . .  0 , ,  1 . .  

C o l o r  . . . . . . . . . . .  3 5 Y  4 . 1 R  
3 %  off icial  earth 

bleach . . . . . . . .  2 0 Y  1 . 7 R  

O.IL A N A L Y S I S  
% P . F . A  . . . . . . . . .  1 .03 

6 .18  6 .18  6 .08  6 .08  6 .28  6 .14  
8 .3  8 .6  9 .4  ] 0 , 1  8 .9  9 .2  
7 .0  6 .5  7.9 6 .6  6.6 7 .0  

7 .5  8 .5  8 .6  8 .8  8 .5  7.9 
6 .65  5 .98  6 .25  5 .69  6 .07  5 .68  
8 .38  8 .39  8 .37  8 .36  8 .48  8 .40  

79 .3  71.2  74 .7  68 .0  71 .6  67 .6  
1 2 6 5 3 4 

6 .2  6 .2  6 .2  6 .2  6.2 6 .2  
14  14 1 4  14  14  14 

5 .1  5.1 5 .8  5 .6  8 .0  7 .8  
3 5 Y  4 . 1 R  3 5 Y  4 . 3 R  3 5 Y  4 . 5 R  3 5 Y  4 . 8 R  35Y 5 . 0 R  

203" 1 . 7 R  2 0 Y  1 . 7 R  2 0 Y  1 . 7 R  2 0 Y  1 . 7 R  2 0 Y  1 . 8 R  

.99 1 .00  1 .00 1 .05 1 .06  
C(f lor  1 in .  c e l l . . .  5 0 Y  2 6 , 0 R  5 0 Y  2 L O R  50Y 2 1 . 0 R  50Y 2 3 . 0 R  50Y 1 8 . 0 R  5OY 2 6 . 0 R  
% H~O . . . . . . . . . .  0 6  .05 .08 .10 .10 .09 
% G u m s  . . . . . . . .  4 0  .35 .47 .66 .52 .59 
% N e u t r a l  oil  . . . .  9 8 . 5 1  9 8 . 6 1  9 8 . 4 5  9 8 . 2 4  9 8 , 3 3  9 8 . 2 0  

Object of and Conclusion of 

Exper iment  No. 6 

This Experiment had for its ob- 
ject to determine if  the t ime 
elapsed between addition of mois- 
ture to ground meats and the be- 
ginning of the cook had any influ- 
e n c e  o n  the quality o f  o i l  p r o d u c e d .  

It was found that by allowing 
the moistened meats to stand one 
hour in the bins the loss was in- 
creased 2.1%, while the refined and 
bleached color remained the same. 
The high standard of the meat run 
directly to the cooker without any 
storage t ime in the bins is as yet 
unaccounted for. 

E X P E R I M E N T  N O .  6 
CONDITIONS 

1 A  1 B  1 A  1 B  

T i m e  of  C o o k  M i n  . . . . . . . .  4 0  40 ' R a t e  of  D i r e c t  :S t eam Ad-  
T e m p .  c,f C o o k  o F .  . . . . . . . .  2 0 7  2 1 2  d i t i o n  Dbs .  :Per  M i n . . . . . .  83  83  
J a c k e t  P r e s s u r e ,  lbs  . . . . . . .  40  40  P r e s s u r e  of  D i r e c t  S t e a m . .  1 1 0  1 1 0  
Minutes A l l o w e d  to  S t a n d  T e m p .  o f  P r e h e a . t  ~  . . . . .  165  1 6 5  

in Cooker Bins . . . . . . . . . .  60  0 F o r t h  of  M o i s t u r e  Addition 
B e f o r e  P r e h e a t e r  . . . . . . . .  Steam Steam 
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( T a b l e  6 - - C o n t i n u e d )  

S E E D  A N A L Y S I S  

% H:O . . . . . . . . . . . . . . . . . .  8.5 
% Oil . . . . . . . . . . . . . . . . . . .  19.62 
% NHa . . . . . . . . . . . . . . . . . .  4.32 

M E A T S  A N A L Y S I S  

% NH 3 Before Cook . . . . . . .  (;.08 
% H20 B~fore Cook . . . . . . .  9.0 

C A K E  A N A L Y S I S  

% H20 . . . . . . . . . . . . . . . . . .  7.5 7.9 
% O41 . . . . . . . . . . . . . . . . . . .  6.00 7.51 
% NHs . . . . . . . . . . . . . . . . . .  8.53 8.31 

R E F I N I N G  T E S T  

% N~aO~I Sol.ution . . . . . . . .  7.0 
Degree~ Baume . . . . . . . . .  14 
% Loss . . . . . . . . . . . . . . . . . .  9.1 

OIL  A N A  I, Y S I S  

% F'FA . . . . . . . . . . . . . . . . . .  1.71 1.61 
Color 1 in. Cell . . . . . . . . . . . . .  
% H~O . . . . . . . . . . . . . . . . . .  0~ '.o7 

8.4 % F F A  in Oil in Seed . . . . .  1.40 1.20 
20.12 % Damage . . . . . . . . . . . . . .  1 0 

4.:~2 % Immature  . . . . . . . . . . . . .  1 1 

6.08 % H:O After  Cook . . . . . . . .  6.4 6.2 
8.6 

Standard . . . . . . . . . . . . . . . .  70.3 90.4 
Color No . . . . . . . . . . . . . . . . .  2 1 

7.0 C,olor . . . . . . . . . . . . . . .  35Y 5.7R 35Y 5.SR 
14 3% Official E,arth 

7.0 Bleach. .20Y 2.8R 20Y 2.7R 

% 'Gums . . . . . . . . . . . . . . . . .  68 .66 
% Neutral  Oil . . . . . . . . . . . .  97.54 97.67 

E X P E R I M E N T  N'O. 6A 
I n  order to accou~tt for tlJe exvess ~os8 of test  ]A over 1B in Exp,eriment No. 6, tu'o 

addit ional  refinings were made some t ime later on the oils oJ these two  tes ts;  the soap 
stocks analyzed and the loss divitted ~nto its const i tuent  parts. 

1A 1B 
% F.F.A . . . . . . . . . . . . . . . . .  1.60 1.55 
% Lye . . . . . . . . . . . . . . . . . .  7.0 7.0 
Degree B,aume . . . . . . . . . .  14 14 
% Loss . . . . . . . . . . . . . . . . .  9.8 6.4 
% Moisture in Soapstock. .  39.01 47.80 
% Neutral Oil in Soapstock 29.64 11.75 
% T.F.A. in Soapstock . . . .  51.24 41.75 
% NaOH in ,Soapstock . . . .  3.61 4.68 

1A 1B 
% Loss Due to F.F.A . . . . .  1.60 ].55 
% Loss D.ue to Materials 

Not Fa t  . . . . . . . . . . . . . . . .  1.20 .SO 
.% Loss Due to Saponifica- 

tion . . . . . . . . . . . . . . . . . . .  2.02 2.49 
% Loss D~le to Neutral Oil 

]~mulsified . . . . . . . . . . . . .  4.98 1.56 
Analyzed ~oss  Not Fa t  . . . .  1.40 1.09 

The excess loss is due to the presence of some emsulsif~'.ing agent .  

O b j e c t  o f  a n d  C o n c l n s i o n  o f  

E x p e r i m e n t  No .  7 

E x p e r i m e n t  No.  7 w a s  p e r -  
f o r m e d  to  d e t e r m i n e  t h e  e f fec t  o f  
t h e  a d d i t i o n  o f  w a t e r  to  m e a t s  be-  
f o r e  c o o k i n g  u n d e r  t w o  c o o k i n ~  
c o n d i t i o n s  e m p l o y i n g  30 a n d  70 
p o u n d s  j a c k e t  p r e s s u r e .  T h e  ex-  
p e r i m e n t  s h o w s  t h a t  w h e n  u s i n g  
30 p o u n d s  j a c k e t  p r e s s u r e  t h e  b e s t  
e x t r a c t i o n  i s  o b t a i n e d  w h e n  t h e  
m o i s t u r e  c o n t e n t  o f  m e a t s  w a s  

r a i s e d  to  1 0 % .  T h e  loss  on re f in -  
i n g  d e c r e a s e d  a s  w a t e r  a d d i t i o n  in-  
c r e a s e d .  

E m p l o y i n g  70 p o u n d s  j a c k e t  
p r e s s u r e  t h e  b e s t  e x t r a c t i o n  w a s  
o b t a i n e d  b y  i n c r e a s i n g  t h e  m o i s -  
t u r e  in  m e a t s  to  a b o u t  9 % ,  al-  
t h o u g h  h e r e  t h e  v a r i a t i o n  in  s t a n d -  
a r d  w a s  v e r y  l i t t le .  T h e  q u a l i t y  of  
c r u d e  s h o w e d  i m p r o v e m e n t  over  
t h a t  p r o d u c e d  f r o m  u n w e t t e d  
m e a t s ,  b u t  s h o w e d  no  v a r i a t i o n  
w i t h  i n c r e a s i n g  m o i s t u r e  c o n t e n t .  
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EXPEIRL-V[tgNT NO. 7 
CONDITIONS 

1A 

Time  of cook min  . . . . . . . .  40 
Temp. 02 cook ~ F . . . . . . . .  209 
J a c k e t  pressure  lbs . . . . . . .  30 
R a t e  of direct  s t eam addi- 

t ion [bs. 'per rain . . . . . . .  83 
Pressure  of direct  s t e a m . .  110 
F o r m  of mois ture  addit ion 

before p rehea te r  . . . . . . .  Dry  
Temp. of preheated seed . .  None 

1B 1C 2A 2B 2C 

40 40 40 40 40 
209 205 214 215 215 

30 30 65 65 65 

83 83 83 83 83 
110 110 110 110 110 

W a t e r  W a t e r  W a t e r  W a t e r  W a t e r  
None N~one None None None 

SEED A N A L Y S I S  

% H~O . . . . . . . . . . . . . . . . .  8.8 8.8 8.8 8.3 8.0 8.3 
% Oil  . . . . . . . . . . . . . . . . . .  19.65 20.50 20.34 19.52 19.80 20.22 
% N H  3 . . . . . . . . . . . . . . . .  4.38 4.40 4.40 4.35 4.36 4.45 
% F.F.A.  in oil in s e e d . . .  1.15 1.50 1.15 1.70 1:30 1.75 
% D a m a g e  . . . . . . . . . . . . .  0 0 0 2 0 2 
% I 'mmature . . . . . . . . . . . .  2 2 6 2 3 0 

M E A T S  A N A L Y S I S  

% NI=Lj before cook . . . . . .  6.13 6.28 6.05 8.45 6.33 6.48 
% H20 before cork . . . . . . .  7.2 10.1 12.3 8.7 10.2 11.0 
% HIO af te r  cook . . . . . . . .  6.8 9.1 10.9 6.3 7.5 7.8 

CAKE A N A L Y S I S  

% HiO . . . . . . . . . . . . . . . .  7.0 9.3 10.0 7.2 7.5 7.8 
% .Oil . . . . . . . . . . . . . . . . . .  9.10 6.20 6.96 6.05 6.16 6.34 
% NH~ . . . . . . . . . . . . . . . .  8.59 8.67 8.53 8.88 8.90 8.83 
S,tandard . . . . . . . . . . . . . . .  105.8 71.5 8 1 . 5  68.1 69.3 71.8 
'Color No . . . . . . . . . . . . . . . .  1 2 3 1 2 3 

R E F I N I N G  T E S T  

% N a O H  solut ion . . . . . . .  7.0 7.0 7.0 7.0 7.0 7.0 
Color . . . . . . . . . . . . . . . . . .  35Y 5.7R 35Y 5.7R 35Y 5.6R 35Y 6.2R 35Y 6.2R 35Y 6.21% 
Degree Baume . . . . . . . . .  14 14 14 14 14 14 
% Loss . . . . . . . . . . . . . . . .  6.8 6.0 5.4 6.4 6.4 6.3 
3% official ea r th  b l e a c h . . 2 0 Y  2.7R 20Y 2.81~ 20Y 2.71% 2 0 Y 3 . 1 R  20Y 3.0R 20Y 3.1R 

OIL A N A L Y S I S  

% F.F .A . . . . . . . . . . . . . . .  1.65 1.42 1.29 1.73 1.64 1.67 
Color 1 in cell  . . . . . . .  50Y 47.0R 50Y 41.01% 50Y 43.0R 50Y 76.0R 50u  73.0R 50Y 83.0I~ 
% H20 . . . . . . . . . . . . . . . . . .  09 .11 .08 .08 .06 .08 
% Gums . . . . . . . . . . . . . . . .  88 .69 .43 .90 .87 .84 
% Neutra l  oil . . . . . . . . . .  97.37 97.78 98.20 97.29 97.43 97.41 

Object of and Conclusion o f  
Exper iment  No. 8 

The object of Experiment No. 8 
was to compare the use of high and 
low jacket pressure, or high and 
low temperature cooking. 

The results show in all three 
cases a sl ightly lower loss that is 

in favor of the low jacket pressure. 
Where water is added to the 

meats there is an improvement in 
color o2 oil and a slight decrease in 
extraction with the low jacket 
pressure. When the meats are 
cooked without previous addition 
of water the reverse is true. 
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EXP.I~I~IMENT NO. 8 

1A 
C O N D I T I O N S  
Time  of cook min  . . . . . . . .  40 
Temp.  of cook o F . . . . . .  . .  202 
Jacke t  pressure  tbs . . . . . . .  30 
R a t e  of direct  s t eam addi- 

t ion lbs. per min . . . . . . .  27 
P re s su re  of  direct  s t e a m . . .  110 
F o r m  of mois ture  addi t ion 

before prehea ter  . . . . . . .  Dry 

SEED A N A L Y S I , ~  
% H~O . . . . . . . . . . . . . . . .  9.0 
% Oil . . . . . . . . . . . . . . . . . .  20.35 
% NHa . . . . . . . . . . . . . . . .  4 1 7  
% F.F.A.  in oil in s e e d . . .  1.25 
% Damage  . . . . . . . . . . . . .  1 
% I m m a t u r e  . . . . . . . . . . . .  1 

M E A T S  A N A L Y S I S  
% N.Ha before cook . . . . . .  5.73 
% H2,O before cook . . . . . .  8.1 
% H~O af ter  cook . . . . . . .  8.0 

C A K E  A N A L Y S I S  
% t t20  . . . . . . . . . . . . . . . .  7.9 
% O~l . . . . . . . . . . . . . . . . .  5.60 
% N'H 8 . . . . . . . . . . . . . . . .  7.67 
S t a n d a r d  . . . . . . . . . . . . . . .  73.0 

R E F I N I N G  T E S T  
% N a O H  solut ion . . . . .  7.0 
Degree Baume  . . . . . . . . .  14 
% Loss . . . . . . . . . . . . . . . .  5.4 

1B 2A 2B 3 A  3B  

40 40 40 40 40 
212 206 213 209 215 

70 30 70 30 65 

27 83 83 83 83 
110 110 110 110 110 

Dry Dry  Dry  W a t e r  Wa te r  

9.3 9.1 8.7 8.8 8.0 
21.20 20.S0 20.80 20.50 19.80 

4.09 4.30 4.16 4.40 4.36 
1.30 1.15 1.40 1.50 1.30 
3 2 1 0 0 
2 2 1 2 3 

5 . ~  5.73 5.78 6.28 6.33 
7.9 8.2 7.6 10.1 10.2 
7.3 8.3 7 7  9.1 7.5 

7.3 8.0 7.3 9.3 7.5 
5.86 5.~;5 6.00 6.20 6.16 
7.53 7.57 7.75 8.67 8.90 

77.8 74.7 77.5 71.5 69.3 

7.0 7.0 7.0 7.0 7.0 
14 14 14 14 14 

5.8 5.1 5.4 6.0 6.4 
Color . . . . . . . . . . . . . . . . . .  35Y 6.0R 35Y 5.5R 35Y 6.0R 35Y 5.0R 35Y 5.7R 35Y 6.2R 
3% official eart l l  b l e a c h . . . 2 0 Y  2 6R 20Y 2.2R 20Y 2.5R 20Y 2.2R 20Y 2.8R 20Y 3.0R 

OIL A N A L Y S I S  
% F .F .A  . . . . . . . . . . . . . . .  1.29 1.57 1.32 1.40 1.42 1.64 
.Color 1 in. cell . . . . . .  50Y 30.0R 50Y 50.0R 50Y 26.0R 50Y 43.0R 50Y 41.0R 50Y 73.0R 
% H~O . . . . . . . . . . . . . . . . . .  06 .10 .10 .06 .11 .06 
% 'Gums . . . . . . . . . . . . . . . .  59 .58 .52 .40 .69 .87 
% Neutra l  oil . . . . . . . . . . .  98.06 97.75 98.06 98.14 97.78 97.43 

O b j e c t  o f  a n d  C o n c l u s i o n  o f  

E x p e r i m e n t  N o .  9 

T h e  o b j e c t  o f  E x p e r i m e n t  N o .  9 
w a s  t o  d e t e r m i n e  i f  t h e r e  w a s  a n y  
d i f f e r e n c e  i n  t h e  oi l  f l o w i n g  f r o m  
t h e  p r e s s  a t  d i f f e r e n t  s t a g e s  o f  
p r e s s i n g .  

T h e  oi l  f r o m  t h e  f i r s t  a n d  l a s t  
s t a g e s  w a s  c a u g h t  s e p a r a t e l y  a n d  
c o m p a r e d  w i t h  t h e  t o t a l  oi l  f r o m  
a n o t h e r  p r e s s  f i l led  f r o m  t h e  s a m e  
c o o k e r .  T h e  r e s u l t s  s h o w e d  s o m e  
d i f f e r e n c e  i n  t h a t  t h e  f i r s t  oi l  g i v e s  
a l o w e r  l o s s  t h a n  t h e  l a s t  f l o w i n g  
f r o m  t h e  p r e s s .  
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EXPERIMENT NO. 

. . . .  Num,ber 1 - -  
First 

Oil from 
Press 

% F.F.A . . . . . . . . . . . .  1.39 
% H~O . . . . . . . . . . . . . . .  07 
% Neutral oil . . . . . . .  98.03 
% G'ums . . . . . . . . . . . . .  51 
% Lye . . . . . . . .  . . . . .  7.9 
% Baume . . . . . . . . . .  14 
% Loss . . . . . . . . . . . . .  8.6 

Number 2 . . . . .  
Last First Last 

Oil from Total Oil from Oil from Total 
Press Oil Press Press Oil 

1.45 1.39 1.32 1.34 1.40 
.05 .07 .08 .10 .06 

97.80 98.(~J 97.99 97.96 98.14 
.70 .45 ,61 .58 .40 

7.0 7.0 7.0 7.0 7.0 
14 14, 14 14 14 
8.9 9.0 4.9 6.0 5,4 

Color . . . . . . . . . . . .  : . .35u 5.7R 35Y 5.51:t 35u 5.5R 
Bleach . . . . . . . . . . . . . .  20u 2,5R 20u 2.4R 20u 2.4R 

35Y 5.5R 35Y 5.3R 35Y 5.0R 
20Y 2.2R 20Y 2.2R 20Y 2.2R 

Discussion of  Resul ts  

The exper imenta l  work g iven  
here  is to be considered in the l ight  
of a p r e l im ina ry  survey  to deter-  
mine the advisabi l i ty  of f u r t h e r  
inves t iga t ion .  T h i s Commit tee  
would hes i ta te  at  th is  t ime to ad- 
vance any theories  on the correct  
cooking of pr ime cottonseed meats.  
There  are, however,  a few points  
of  i n t e re s t  b rough t  out  in this  
work. 

In the  exper imenta l  work above 
a neut ra l  oil de te rmina t ion  by Dr. 
Wesson 's  method  is included. This  
method of  analysis  was not found 
of  any pa r t i cu la r  value in predict-  
ing or  account ing fo r  the  loss on 
refining. In  some cases, as in Ex-  
pe r imen t  No. 7, the loss on ref ining 
seemed to decrease wi th  a decrease 
in ma te r i a l s  not f a t  ( repor ted  as 
gums)  and wi th  increas ing  neut ra l  
oil content .  In o ther  exper iments  
it  fa i ls  or  only s l ight ly  accounts 
for  an increase of loss as much as 
3%. 

A compar ison  of  t i t r a t ed  f ree  
f a t t y  acid in oil produced in the 
mill  f r o m  a cer ta in  seed wi th  tha t  
shown by the oil ex t rac ted  f rom 
the  seed according to the  official 
method showed close agreement .  
In 47 tes ts  the re  were  five per fec t  
checks;  n ine  wi th in  va r i a t ion  of 
.10; t en  w i th in  .10 and .20; eleven 
wi th in  .20 and .30; seven w i t h i n  

.30 and .40; th ree  wi th in  .40 and 

.50; and two over  0 .50%;  wi th  a 
m a x i m u m  of va r i a t ion  of .71. 
Ave rage  showed F. F. A. Oil 1.41, 
F.  F. A. seed 1.28. 

No conclusions could be drawn 
as to all the  fac to rs  de te rmin ing  
the color of meal produced. This  
color is, however,  g rea t ly  in- 
fluenced by the amount  of wa te r  
added to the mea ts  before  cooking 
and to the method and amount  of 
heat  application.  

I t  is seen tha t  by var ia t ion  of 
cooking methods  or  procedures  
w i th in  usual pract ical  l imi ts  i t  is 
possible to ge t  the same yield of 
oil and stil l  have  an oil va ry ing  as 
much as 3% in ref ining loss. The 
p roper  cooking of Cotton Seed 
Meats  seems to be a process de- 
pending  upon the regu la t ion  of  
several ,  var iab le  such as mois ture ,  
in wha t  f o r m  and when applied;  
the  t e m p e r a t u r e  a t t a ined  by the 
mea t s ;  t h e  ra te  and t ime of heat-  
ing and the means  of hea t  appli- 
cation. 

The  commit tee  is of the opinion 
t h a t  th is  process offers a valuable  
field fo r  i nves t iga t ion ;  t ha t  the 
work,  i f  possible, should be reduced 
to a more  absolute basis  than  re- 
por ted  in th is  su rvey  and tha t  i t  be 
cont inued on th is  and extended to 
other types  of  seed usually met  
w i t h  in oil mil l ing.  


