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macaronis. Over the entire range of colors encoun- 
tered, dominant  wavelength was remarkab ly  constant, 
and the pu r i ty  and brightness values were sufficient 
to establish the macaroni  colors observed. Of these 
two, brightness varied significantly only for samples 
which were brownish in color; otherwise pu r i ty  alone 
would suffice to establish the color. P u r i t y  values for  
macaroni  are very  closely correlated with macaroni  
pigment  values, and either will serve equally well as 
the color index for predict ion tests. We have worked 
out the predict ion test to yield macaroni  pu r i ty  val- 
ues; but, except under  special circumstances, we feel 
that  macaroni  pigment  values are more readi ly  un- 
derstood and meaningful .  I t  is also possible, with 
semolina, to use a single reflectance measurement  in 
place of the semolina p igment  determination,  along 
with the semolina ]ipoxidase measurement,  to predict  
either pu r i ty  of macaroni  or macaroni  pigment.  

Summary 
I t  has been established that  du rum wheats contain 

lipoxidase and that  the presence of this enzyme is 
responsible for the low correlation between the pig- 
nient content of semolina and the color of macaroni.  
By  taking account of the lipoxidase factor  and using 
a mult iple regression equation, it is possible to pre- 
dict macaroni  pigment  or percentage of pu r i ty  of 
macaroni  f rom measurement  of semolina reflectance, 
semolina pigment,  or wheat pigment.  
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Ethanolamines and Other Amino- and Hydroxyl-Containing 
Compounds in the Refining of Rice Oil 1 
E. R. COUSINS, R. PRACHANKADEE, ~ and S. BHODHIPRASART, ~ Southern Regional 
Research Laboratory, ~ New Orleans, Louisiana 

T 
H E  C O M M E R C I A L  R E F I N I N G  O f  crude rice oil with 
sodium hydroxide in the usual manner  (3) gen- 
eral ly results in losses that  are much greater  than 

would be expected f rom the characteristics of the oils. 
While rice oils processed entirely under  careful ly 

controlled laboratory  or pilot plant  conditions have 
given refining losses similar to those of cottonseed 
oils with comparable free f a t t y  acid content (6, 7, 
13), the usual  commercial  losses are of such a mag- 
nitude as to make it ve ry  difficult, if not impossible, 
to refine rice oil economically. 

Considerable effort has been expended in a t tempts  
to find a pract ical  method of reducing these losses. 
The Japanese,  in part icular ,  have done a great  amount  
of work on the refining of rice oil (8, 9, 10, 11, 12). 
In  this country  a t tempts  have been made to refine rice 
oil, using special techniques (4, 13) and the many  
methods developed for  decreasing the refining losses 
of other vegetable oils. However,  as fa r  as is known, 
no pract ical  commercial method applicable to rice oil 
has been reported.  

When normal  refining procedures are employed, 
the foots formed f rom crude rice oil are unusual  in 
their  inabil i ty to cohere and settle out of the oil 
cleanly. The soapstock is usual ly composed of small 
individual  grains. These grains settle very  slowly, 
occlude considerable oil, and are almost as fluid as the 
oil itself. Without  the use of special techniques for 
the separat ion of the soapstock, the refining loss on 
a comparat ively  good rice oil (content of free fa t ty  
acids, 5.5%) could be in excess of 50.0%. Centrifu-  
gation of the mixture  or refining in solvents increases 
the yield of refined oil but  still results in losses of 
about 25 to 30%. Similar  reductions in refining loss 
may  be obtained in the labora tory  by  s imply filter- 
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ing the mixture  through a 100-mesh stainless steel 
screen (5). 

The peculiar  behavior of rice oil loots has been at- 
t r ibuted to some unknown mater ia l  in the crude oil 
that  tends to emulsify the oil under  the conditions 
of refining. Light  non-settl ing foots are thus formed. 
In  the past  year  the major  objective of the research 
on rice oil in this laboratory  has been to isolate and 
to ident i fy  this unknown material .  The results of the 
initial phase of thi~ work will be the subject of a 
for thcoming report .  

Recently, in the prepara t ion  of liquid floor polishes 
containing high concentrations of rice wax in the solid 
portion, it was noted that  the emulsions would invari-  
ably grain out as though no emulsifying agent  were 
present  whenever a t r ie thanolamine soap was used as 
the emulsifying agent. The use of morpholine instead 
of tr iethanolamine,  or carnauba wax instead of rice 
wax, resulted in stable emulsions. Appa ren t l y  the 
t r ie thanolamine was effectively neutral iz ing the emul- 
sifying propert ies  of the mixture.  

Therefore  an investigation of the effect of t r iethan- 
otamine and related compounds in the refining of 
crude rice oil was undertaken.  As a result  of this 
investigation enough informat ion has been gathered 
to provide the basis for fu tu re  development of t h e  
problem. No a t tempt  has been made to present  a com- 
plete commercial process for  the refining of rice oil. 

Materials and Methods 
Three samples of clarified crude rice oil and one of 

unclarified crude rice oil were obtained f rom commer- 
cial processors. The clarified oils, used in most of the 
work, were filtered through diatomaceous ear th to 
insure un i formi ty  of successive samples of each oil 
and  to remove the last traces of solid wax. The un- 
clarified rice oil was used as received. The clarified 
crude oil having a free f a t t y  acid content of 5.5% 
was used to establish the p re fe r red  refining condi- 



5 6 2  T H E  J O U R N A L  OF T H E  A M E R I C A N  O I L  C H E M I S T S '  S O C I E T Y  V O L .  3 2  

tions. Thereaf ter  these conditions were tested using 
the other oils. Portions of two of the clarified oils 
were stored without filtering for one year  at room 
tempera ture ,  and when they were used in the tests, 
their  content of free f a t t y  acids had increased f rom 
5.5 to 6.6% and f rom 13.0 to 17.4%. 

T h e  ethanolamines and other additives used in the 
experiments  were of technical grade and were ob- 
tained f rom commercial  sources. 

All cup refinings were based on the procedure 
for  hydraul ic  cottonseed oil as prescribed in Offficial 
Method Ca 9a-52 of the Amer ican  Oil Chemists '  Soci- 
ety (1).  ]n  most of the cup refinings certain changes 
were made for  the sake of reducing the t ime required 
and amount  of materials  needed for a test. Briefly, 
100-g. samples of the crude oil were used, and the re- 
finings were carried out ill 250-ml. glass beakers. A 
16 ~ B6. solution of sodium hydroxide was used in 
an amount  sufficient to neutralize the free f a t t y  acids 
and to provide an excess of 0.4% of solid sodium hy- 
droxide. Agi ta t ion was provided by a stainless steel, 
paddle- type of stirrer.  S t i r rer  speeds were regulated 
by a cone-driven mechanism to provide s t i r r ing speeds 
for the cold and hot mixtures  substantial ly similar to 
those in the official method. St i r r ing times and tem- 
pera tures  were the same as those used in the official 
method. Refining losses were determined f rom the 
yield of refined oil shortly a f te r  the sample had cooled 
to room tempera tu re  (about 1 hr.) .  This modified 
procedure was capable of producing refining results 
which were reproducible and comparable to those ob- 
tained with the official method for hydraul ic  cotton- 
seed oil. Any  variat ions in the described procedure 
are mentioned in each case. 

One series of cup refinings was carried out accord- 
ing to the official method for  hydraul ic  cottonseed oil, 
changing only the amount  and concentration of the 
sodium hydroxide solution employed. 

The free f a t ty  acid content and bleached color of 
the oils were determined by A.O.C.S. Official Meth- 
ods Ca 5-40 and Cc 8a-52, respectively (1). 

Experiments  and Results 

A d d i t i o n  of  Tr ie thano lamine .  Various amounts  of 
t r ie thanolamine were added to the clarified oil con- 
ta ining 5.5% of free f a t t y  acids, and the mixture  was 
st i rred rap id ly  for either 15 or 30 rain. at different 
tempera tures  as shown in Table I. Af te r  rapid  stir- 
r ing for the specified time, each refining was com- 
pleted as described in the general procedure. The 
min imum amount  of t r iethanolamine used was calcu- 
lated to give a quant i ty  sufficient theoretically to neu- 
tralize the free f a t ty  acids and to provide an excess 
of 0.4% on an oil basis. Wate r  was added dur ing  the 

T A B L E  I 

Ref in ing  of Rice Oil wi th  Tr ie thano laminea  

Tri- 
ethanola- 

]nine, 
% 

3.4 
3.4 
3.4 
3.4 
6.0 
9.0 

33.0 

Temp. 
d u r i n g  
r ap id  

s t i r r ing ,  

27 
27 
45 
90 
27 
27 
27 

A m o u n t  
of r ap id  
s t i r r ing ,  

rain. 

15 
30 
30 
30 
30 
30 
30 

A m o u n t  
of water  
added, b 

% 

Ref in ing  
loss, 
% 

10 12.4 
10 11.1 
10 11.2 
10 7.4 
17 23.8 
30 18.5 

0.0 17.4 

Free f a t t y  
acids in  
refined 
oil, as 
oleic, % 

2.0 
2.2 
2.4 
2.6 
1,7 
1.2 
0.62 

a Clarified crude oil con ta in ing  5 .5% of free fa t ty  ac ids  w a s  ref ined 
in  100-g. batches. 

b W a t e r  added in  last  minu te  of r ap id  s t i r r ing .  

last minute  of rapid  s t i rr ing in an amount  equal to 
that  which would have been used to prepare  a 16 ~ B6. 
solution of sodium hydroxide equivalent in amount  
to the t r ie thanolamine employed. In  one experiment,  
based on the patent  l i terature (2), a large excess of 
t r ie thanolamine was used, and no water  was added. 

The results of the above refinings, given in Table I, 
indicate that  t r iethanolamine was unable to reduce 
the free f a t ty  acid content of the oit to a sat isfactory 
level in spite of the fact  tha t  it is a weak base. In-  
creasing the t ime of reaction f rom 15 to 30 rain. actu- 
al ly caused a slight increase in the free f a t ty  acid 
content of the refined oil; likewise increasing the tem- 
pera ture  at which the refining was conducted caused 
a rise in the free f a t t y  acid content. The amount  of 
t r ie thanolamine had to be in excess of about 10% to 
reduce the free f a t ty  acids below 1%. 

A d d i t i o n  of  Tr i e thanoIamine  and S o d i u m  H y d r o x -  
ide. The tr ie thanolamine was mixed with the oil at 
room tempera ture  for 15 min. before the solution of 
sodium hydroxide was added;  then the refining was 
continued in the usual manner.  The maximum amount  
of sodium hydroxide used was enough to neutralize 
the free f a t ty  acids and to provide an excess of 0.4% ; 
the amount  of t r ie thanolamine was the same in each 
test and was also sufficient theoretically to neutralize 
the free f a t ty  acids and provide an excess of 0.4% on 
an oil basis. 

T A B L E  I I  

Ref in ing  of Rice Oil wi th  Tr ie thano lamine  and 
Sodium Hydrox ide  a 

Free f a t t y  
Ref in ing  acids in  

Amoun t  of 4 ? ~  B6. lye, loss, refined oil, 
% as oleie, 

% 
3 2 . . . . . . . . - . - -  .............. ' 10.5 1.7 
~:8Z::::ZZZ:Z: .................................... 14.6 o.62 
8.8 ......................................................... 17.4 0.24 

10.6 ......................................................... 19.3 0.07 
10.6 b ........................................................ ~ 44.1 ...... 

a Clarified crude oil con ta in ing  5 .5% of free fa t ty  acids w a s  ref ined 
in  100-g. batches wi th  3.4-g. of t r i e thano lamine  in addi t ion  to the, 16 ~ 
B6. sodium hydroxide.  

b Tr ie thano lamine  omit ted in this  test. 

As indicated in Table I I ,  only the maximum amount  
of sodium hydroxide reduced the residual free f a t ty  
acid content of the refined oil to an acceptable value. 
The t r ie thanolamine remained effective in reducing 
the refining loss in spite of the large concentration of 
caustic. The loss with the max imum amount  of caus- 
tic (0.4% excess) in the presence of the triethanola- 
mine was very  much lower than  the normal  refining 
loss with sodium hydroxide alone (44.1%). 

In  another  group of experiments  the amount  of 
t r ie thanolamine and the point in the refining process 
at which the t r ie thanolamine was added were varied. 
Normally,  various amounts of t r ie thanolamine were 
added to the oil before the caustic. In  two experi- 
ments however the procedure was changed;  the tri- 
ethanolamine was added with the caustic in one test 
and af ter  the caustic in the other. Except  for  the 
point of addit ion and the length of t ime of mixing 
with the tr iethanolamine,  the refinings were carried 
out as usual. The mixing times together with the re- 
sults for this series of refinings are given in Table I I I .  

In  general, it may  be concluded that  the refining 
loss of this par t icular  rice oil (normal ly  44%) may 
be reduced to below 20% by the addition of about 
2.0 to 4.0% of t r ie thanolamine.  The t r ie thanolamine 
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TABLE III 

Effec t  of T r i e t h a n o l a m i n e  as an  Add i t i ve  on the 
Ref in ing  Loss of Rice  Oil 

D u r a t i o n  of 
m i x i n g  a f t e r  Re f in ing  loss, T r i e t h a n o l a m i n e  T r i e t h a n o l a m i n e ,  add i t i on  of 

added  % t r i e t h a n o l a m i n e ,  % 
mil l .  

Be fo re  caus t i c  0.5 
1.0 
1.5 
2 .0 
3.0 
3 .4  
1.O 
1.5 
2.0 
3.4 
3.4 
3,4 

15 
15 
15 
15 
15 
15 

1 
1 
1 
1 

58.1  
36 .7  
23 .8  
16 .0  
20 .7  
19.3  
34 .5  
31 .9  
2 3 . 4  
16 .7  
19.3  
18 .7  

W i t h  caus t ic  
A f t e r  caus t ic  

a Clar i f ied c rude  oil c o n t a i n i n g  5 . 5 %  of f ree  fa t ty  ac ids  was  re f ined  
in 100-g.  batches,  u s i n g  16 ~ B~. sodium hydrox ide  in  an  a m o u n t  suffi- 
c ien t  to n e u t r a l i z e  the  f ree  fatty acids  and  supp ly  an  excess of 0 . 4 %  
of solid sodium hydroxide ,  

may be added to the oil before, with, or a f ter  the 
sodium hydroxide.  The results obtained indicate that  
there may  be an opt imum amount  of addit ive which 
will vary,  at the very  least, with the mixing t ime and 
the point  at which the caustic is added. However  no 
a t tempt  was made to fu r the r  develop this point. 

Use of Other Additives. A group of other additives 
were tested under  comparable refining conditions. The 
additives were st i rred into the oil first for  15 rain. 
The oil was then refined as usual with 16 ~ B~. caustic. 
The results of the experiments are given in Table IV. 

Significant reductions in refining loss were obtained 
with all of the additives except t r iethylamine.  Mono- 
ethanolamine proved to be the most effective addi t ive;  
however sucrose or blackstrap molasses, being less ex- 
pensive, would probably  be more a t t ract ive  for a com- 
mercial  process. 

T A B L E  IV 

Effect  of the A d d i t i o n  of Seve ra l  O r g a n i c  Compounds  a n d  
P r o d u c t s  on the  Ref in ing  Loss of Rice  Oil  a 

A m o u n t  Re f in ing  
Add i t i ve  b added,  loss, 

% % 
~ o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T r i e t h a n o l a m i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M o n o e t h a n e l a m i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T e t r a e t h a n o l  a m m o n i u m  hydroxide  ........ 
E t h y l e n e  d i a m i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E t h y l a m i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E thy l ene  glycol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E t h y l  alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T r i e t h y l a m i n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sucrose  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B l a c k s t r a p  molasses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.8 
5.3 
1.8 
1.5 
1.9 
1.5 
3.0 
2.8 
1.5 
2.5 

44 .1  
20 .3  
17 .4  
17 .5  
18 .7  
2 0 . 4  
20 .3  

f 46 .0  
2 4 . 0  
53 .2  
30 .0  
23 .3  

a Clar i f ied  c rude  oil c o n t a i n i n g  5 . 5 %  of f ree  fa t ty  ac ids  was  ref ined 
in  100-g.  batches ,  u s i n g  16 ~ B6.  sodium hydrox ide  in  an  a m o u n t  suffi- 
c ien t  to n e u t r a l i z e  the f ree  f a t ty  acids  a n d  p rov ide  an  excess of 0 . 4 %  
of solid sodium hydroxide .  

bAdd i t i ve s  w e r e  mixed  w i t h  the  oil for  15 rain.  before  re f in ing .  

The results of the experiments  as given in Table 
I V  also indicate tha t  either the N H  2 or OH group or 
a combination of these groups is capable of reducing 
the refining loss. The amines apparen t ly  do not exert  
their  influence through the format ion of a salt because 
compounds without  the amine group, like ethylene 
glycol, are effective while t r ie thylamine is not. 

Comparative Refinings of Three Crude Oils. Three 
clarified crude rice oils were refined with and with- 
out monoethanolamine.  A 0.4% excess of both the 
monoethanolamine and 16 ~ B~. sodium hydroxide was 
used. Af te r  mixing the monoethanolamine and  the 
crude oil for  1 rain., the refining procedure for  hy- 
draulic cottonseed oil as given in the Official and 
Tentat ive Methods of the A.O.C.S. was followed in 

detail. The marked  improvement  in the refining 
losses with addit ive refining and the s imilar i ty  of 
the refined oils produced by both refining procedures 
is evident f rom the results listed in Table V. 

Application to Continuous Refining. The continu- 
ous refining of rice oils containing 5 to 7% of free 
f a t t y  acids normal ly  results in a loss of 25 to 30%. 
To determine if the use of additives would result  in 
a greater  yield of oil on refining by the continuous 
method, the unclarified rice oil (containing wax and 
having a free f a t t y  acid content of 4.5%) was refined 
in a sludge discharge centrifuge. Two batches of this 

T A B L E  xc- 

Effect  of the Add i t ion  of Monoe thano l amine  on the Ref in ing  Loss  of 
T h r e e  Clar i f ied  Crude  Rice  Oils a 

Sample  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A B C 

F r e e  f a t t y  ac ids  in  
c rude  oil, as oleic, % ...... 5 .7  6 .6  17 .4  

Tes t  Control  Tes t  Cont ro l  Tes t  Control  

Monoe thano la -  
mine ,b% .... . . . . . . . . . . . . . . . . . . . . . .  1.6 .... 1.8 .... 4 .1  .... 

Re f in ing  loss, 
% .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 .5  50.9  17.2  44 .1  41 .5  61 .6  

Ref ined oil, f ree  fa t ty  
a c id s ,%  ... . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 2 6  0 .042  0 .037  0 .032  0 .032  0 . 0 4 5  

B leached  color, Lovi-  
bond, y e l l o w / r e d  ............. 70, /5 .3  7 0 / 6 . 1  3 5 / 3 . 2  3 5 / 2 . 5  7 0 / 1 1 . 3  7 0 / 1 2 . 0  

a P r o c e d u r e  employed was  t h a t  specified for  h y d r a u l i c  cot tonseed oil 
in  A.O.C.S.  Method Ca 9a-52 except t ha t  an  add i t i ve  was  used  a n d  the 
16 ~ B~. sodium hydrox ide  used  was  sufficient  to n e u t r a l i z e  the f r ee  fa t ty  
acids  a n d  supply  an  excess of 0 . 4 %  of solid sodium hydroxide .  

b Add i t i ve  mixed w i t h  the  c r u d e  oil for  1 min .  before  the a d d i t i o n  of 
the  lye. 

oil were refined in exactly the same manner except 
that 2.5% of blackstrap molasses in 5% water (all on 
an oil basis) was added to one batch a minute before 
the addition of the caustic. Normal refining resulted 
in a loss of 31.6% while refining with the additive 
resulted in a loss of 16.8%. 

Application to Cottonseed Oil. Processors are fa- 
miliar with the fact that the refining of certain "off- 
grade" crude cottonseed oils results in soft soapstocks 
and unusual ly  high losses. One of these cottonseed 
oils with a free fatty acid content of 2.0% and a 
refining loss of 23.9% by standard A.O.C.S. proce- 
dure was refined, using monoethanolamine as the ad- 
ditive. The ethanolamine (1.5%) was added 1 rain. 
before starting the normal refining procedure. Use 
of the additive reduced the loss to 10.1%, indicating 
that the additives are effective with at least some 
crude cottonseed oils. 

However the additives are not able to reduce fur- 
ther the refining loss of a normal crude cottonseed 
oil; in fact, the presence of 1.5% by weight of mono- 
ethanolamine adversely affects the refining loss of 
such an oil. For example, a crude cottonseed oil 
having a free fatty  acid content of 0.6% was refined 
with and without the additive, resulting in losses of 
5.5% and 3.6%, respectively. 

Summary 

In the alkali-refining of rice oil by the usual pro- 
cedure employed for cottonseed and similar oils ex- 
cessive losses occur. A rice oil eontMning about 5% 
of free fatty acids may refine with a loss of over 
40% by the cup method. 

A series of experiments has been performed which 
shows that the adding of  certain organic compounds 
to the crude oil just: before carrying out the regular 
refining procedure greatly reduces the refining losses. 
The technique was effective in both batch and con- 
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t inuous processes. Depending on the refining process 
used, reductions in the refining loss of 32 to 55% 
have been obtained. 

The organic compounds used as additives contained 
NH2 and OH groups. Sucrose or blaekstrap molasses 
appears  to be the most practical  mater ial  to use. How- 
ever ethanolamines and  various glycols and alcohols 
may  also be employed. 
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The Recovery of Phosphatides from Direct Extracted 
Cottonseed and Reincorporation into the Meal' 
W. C. WHITTECAR, Plains Cooperative Oil Mill, Lubbock, Texas 

T 
H E  P L A I N S  COOPERATIVE OIL M I L L  in 1952 p u r -  

c h a s e d  a French  continuous solvent-extraction 
plant  with the plan in mind of direct extract ion 

of cottonseed. On Apr i l  6 the first t r ial  run  was made 
on prepress cake f rom eight French  expellers. This 
operation was continued for 10 days. Then operations 
were changed to direct  extract ion without  cooking, 
giving us a highly soluble protein meal. Although 
considerable trouble was encountered in processing 
dur ing  the first six months of operation, this process 
is in operation at the present  time. 

We, like other solvent operators,  have experienced 
considerable resistance to acceptance of solvent meal 
by  feeders and feed manufacturers .  Their  complaints 
about solvent meals were that  the meals contained 
less fat,  were dusty, and would not mix well ( that  is, 
would separate f rom other ingredients and grains in 
a balanced r a t ion ) ;  livestock, in general, would not 
eat them because of unpalatabi l i ty .  Pellets made f rom 
st ra ight  solvent meal have never been sat isfactory 
unless some other addit ive was used to soften the 
pellets. 

A year  ago we were seriously considering the in- 
stalling of a complete refinery, using soap stock for  
the improvement  of our meal and products. We are 
cottonseed crushers, and this would have put  us into 
a new field about which  we knew nothing. We still 
p refer  to sell our crude cottonseed oil to the people 
who make refining their  business. 

We sincerely believe that  the process we now have 
is not only going to help meal problems in solvent 
operations, but we are going to be able to deliver to 
refineries a much improved crude oil. 

Af t e r  considerable investigation the final decision 
was to water-wash and degum our crude cottonseed 
oil, thus producing a commercial cottonseed lecithin. 
This product  would not only solve the problems re- 
gard ing  solvent meal, which I have mentioned before, 
but would give us what  we believe to be a feed ingre- 
dient high in nutr i t ive  value to reincorporate  into 
our meal. This process has proven to be very  satis- 
fac tory  f rom the first day  of operation, both on meal 
and pellets. I t  has also made possible an increase in 
tonnage through all equipment  connected with the 
operations. I t  has enabled us to move t h e  product  

1 Presented at  annua l  meeting, Amer ican  Oil Chemists'  Society, April  
18-20,  1955,  New Orleans, La.  

into districts where screw press and hydraul ic  meals 
have been the dominat ing products. The new p r o d u c t  
is ha rd  to distinguish f rom either screw press or hy- 
draulic meals in texture,  color, fa t  content, and mix- 
ing qualities. 

B UT IN doing these things a problem developed in 
regard  to the oil. A very  fine oil was produced, 

low in refining loss, low in color, and low in bleach; 
but its color and acidi ty increased in t ransi t  to de- 
l ivery points. 

In  car ry ing  out the degumming operations, the fol- 
lowing method is used: 

Crude cottonseed oil at normal  t empera ture  (80 ~ 
to 90~ is pumped into a surge tank in the degum- 
ruing plant.  This oil is then pumped into a base verti- 
cal, high-speed mixer, where 2% warm water  is 
injected. The mixture  of water  and oil flows up  
through the mixer fo rming  a semi-emulsion. Upon 
leaving the mixer, the oil goes to a thermostat ical ly 
controlled heating coil where t empera tu re  is raised 
to 130 ~ to 140~ I t  is then discharged into two VO 
194 DeLaval  Hermet ic  Sealed Centrifuges,  turning 
7,500 r.p.m, and operat ing under  a back pressure of 
60 p.s.i. Here  the phosphatidcs are separated from 
the crude oil. The gums as they emerge f rom the cen- 
t r i fuge contain 35% to 45% water  and f rom 85% to 
95% acetonc-insolubles. 

The gums are pumped  immediately  into the second 
ring of the desolventizer toaster, where the hexane, 
which is present, is used to distribute the gums uni- 
formly  in the flakes. The vaporizat ion of hexane f rom 
the flakes results in a complete adsorpt ion of gums 
into the flakes. As stated previously, when the gums 
are incorporated into the flakes, a product  results 
which increases the efficiency of the equipnlent and 
increases the speed of pelleting 125%. I t  also cuts 
down the wear on dies. 

Af te r  the gums are separated f rom the oil, the oil 
leaves the centr ifuge with .4% to .8% moisture. I t  
goes into a heating coil where the t empera tu re  is in- 
creased to 150 ~ to 160~ before going to a vacuum 
drier  where the moisture is removed. The oil is then 
taken f rom the drier  and immediately  cooled to 85 ~ 
to 90~ pr ior  to storage. 

As indicated before, considerable trouble was ex- 
perienced in dry ing  the oil and in mainta in ing color 


