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Low-Temperature Solvent Fractionation of Animal Fats. 
Evaluation of Anhydrous Solvents for Crystallization of 
White Grease 

Part I. 

JAMES CORDING JR., MILES J. WlLLARD JR., PAUL W. EDWARDS, and RODERICK K. ESKEW, 
Eastern Regional Research Laboratory, 1 Philadelphia, Pennsylvania 

T H E  work reported in this paper is one phase of 
a broad program directed toward finding new 
outlets for  surplus fats and oils by  improving 

products already available or by prepar ing new prod- 
ucts of greater  utility. This phase of the program 
relates specifically to the fraetionation of inedible 
white grease to produce liquid fractions similar to 
lard oil, having specific pour points and iodine values 
and evaluation of methods for  such production. 

Lard  oil has been produced ordinari ly from inedi- 
ble hog fat, known as white grease or yellow grease. 
I t  is the more unsaturated,  liquid port ion of these 
greases and is more valuable than the raw material 
because it remains liquid at  temperatures normally 
encountered in its use. 

The method used in production of lard oil for  many 
years is the graining and pressing method, in which 
the grease is cooled slowly for a relatively long period, 
3 to 6 days, at about 50~ I t  is then placed in bags 
and pressed to express the lard oil. The slow chilling 
is necessary to produce a crystal of the type from 
which the liquid portion will be readily released on 
pressing. I t  has been reported (4) that by this method 
from 50 to 65% of the white grease is expressed as 
lard oil of 40~ pour  point. The pour  point is de- 
fined as the temperature,  in degrees Fahrenheit ,  at 
which the oil will just  flow; it is controlled by  the 
temperature  to which the grease is chilled and the 
temperature  and care exercised in the pressing. The 
solid fraction, or steariues, constituting the remainder 
of the grease, has a higher melting point than the 
white grease and a lower iodine value but  apparent ly  
commands no premium over the raw material. The 
economic success of the process therefore depends on 
the efficiency with which the yield of the liquid frac- 
tion, lard oil, can be held at a high level and the 
control of its quality. I t  is apparent  that  the grain- 
ing and pressing process has certain disadvantages. 
Among these are the high labor costs involved in the 

1 One of the laboratories of the B u r e a u  of Agr icu l tura l  and  Indus t r i a l  
Chemistry, Agr icu l tu ra l  Research Administrat ion,  United States Depart-  
ment  of Agricul ture .  

handling and pressing operations, the high degree of 
skill required to produce a lard oil of uniform qual- 
i ty from batch to batch, and inability of the process 
to be run continuously. 

Background 
The general method of dissolving fats., oils, or fa t ty  

acids in various solvents, of cooling these solutions to 
temperatures at which the higher melting point com- 
ponents become solids, and of separating the solid and 
liquid phases of the slurries thus formed by  filtering 
has been described by various investigators. 

In  the laboratory separation of fa t ty  acids and 
their  derivatives Swern (7) and coworkers report  on 
a method employing crystallization from acetone and 
discuss its applicabili ty to commercial production. 
Kistler et al. ( 3 )d e sc r i b e  " T h e  Commercial Solvent 
Separation of F a t t y  Acids ,"  by  the Emersol Process, 
which operates on the principle of controlled crystal- 
lization of solid fa t ty  acids from a polar solvent and 
removal of solid acids by filtration. Methanol of 90% 
concentration is used. Fract ionat ion of lard and tal- 
low by crystallization from anhydrous acetone on a 
laboratory scale is described by  Riemenschneider et 
al. (6). Processes have been developed for  the frae- 
tionation of glycerides by  crystallization from vari- 
ous solvents. Among these are propane (4),  acetone 
(2), isopropyl acetate, methyl ethyl ketone, ethyl ace- 
tate, ethyl ether, and methyl isobutyl ketone (5). 

The need for the solvent evaluation work reported 
in this paper became apparent  in the course of the 
operation of a low-temperature crystallization pilot 
plant designed for  fractionation of fa t ty  acids., fats, 
and greases. The process current ly  under  s tudy is 
the production of oils of improved qualities f rom 
commercial greases by  controlled crystallization from 
solvent solutions. Design and cost data arc to be 
developed for the production of the various products 
made in these operations. 

Pre l iminary work in the pilot plant unit  was done 
with acetone as the solvent, and early tests indicated 
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that this solvent was satisfactory insofar as it pro- 
duced easily filterable crystals and good-quality lard 
oil in high yield. However i t  was found that  rela- 
tively low concentrations of water  in the solvent, of 
the order of 2%, decreased the solubility of the white 
grease to such an extent that  fractionation was seri- 
ously impaired. The problem of m a i n t a i n i n g  the 
water  content below this concentration in an opera- 
tion of commercial size appeared to be important.  
Since the white grease contained about 1~ to 2% 
water and the operation was carried out at tempera- 
tures where condensation of water from the air oc- 
curred, concentration of water in the system would 
be expected to increase as the operation progressed. 
Even if, at extra cost, equipment were installed to 
r e c t i f y  the ~ e t o n e  once every cycle, the varying 
water  c o n c e n t r a t i o n s  throughout  the crystallization 
and filtration steps would complicate the control of 
the quality of the product.  Solvents such as methyl  
isobutyl ketone, methyl ethyl ketone, isopropyl ace- 
tate, and ethyl acetate, having the proper ty  of pref-  
erentially dissolving white grease to the exclusion of 
water in excess of relatively small amounts, were cho- 
sen for comparison with acetone, using procedures as 
follows. 

Experimental 
A smaller crystallizer of prepilot-plant size, similar 

to that  described by Bailey et  al. (1) was constructed 
so that  the tests could be made with relatively small 
amounts of solvents and grease. Figure  1 shows this 
equipment. I t  consisted of a crystallizer tube (A) of 
41~-inch diameter pipe 1 0 ~  inches long, cooled by  
3~-inch diameter coils (B) carrying brine, and in- 
sulated with 3 inches of hairfelt  (C). The scraping 
device was made up of two blades (D),  cut f rom 
0.023-inch thick stainless steel, placed 90 ~ apart  on a 
a hollow, 3/4-inch diameter shaft  (E)  extending to 
within 11~ inches of the bottom of the crystallizer 
tube. The scraper shaft was driven by an air motor, 
through a hydraulic transmission, connected with a 
V-belt to sheave (F) .  The speed of the s c r ap e r s  
was controlled during operation by  adjustment  of 
the hydraulic t r ansmiss ion .  The crystallizer tube 
was drained through a 7/s-inch hole and pipe (J )  
in the b'ottom, which during operation was plugged 
with a stopper (G) attached to a rod (H)  extending 
through the scraper shaft. Af ter  the charge had been 
crystallized, the stopper was removed by lift ing the 
rod, and the s lurry was drained into a chilled fil- 
ter  (K).  Temperature  was measured with a copper 
constantan thermocouple (L) extending through the 
scraper shaft to  a point near  the bottom of the crys- 
tallizer tube ; temperatures were recorded on the strip 
chart  of an electronic recorder. The hollow shaft was 
drilled with a number  of 7~2-inch diameter holes to 
allow circulation of the s lurry past the thermoeouple 
junction. 

The s lurry  was drained from the crystallizer tube 
to a chilled, 8-inch diameter Buchner funnel fitted 
with a square-weave duck filter cloth. F i l t r a t i o n s  
were conducted at 14-inch vacuum, which was main- 
tained constant until  a sharp break was seen, indi- 
cating f rac tur ing  of the cake. Wash solvent was then 
introduced and vacuum applied unti l  the cake frac- 
tured again. 

The white grease used in these experiments was a 
commerc ia l  grease of 56 iodine value, 40~ titer, 
containing 2.4% free fa t ty  acids and 0.47% water. 
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In order to provide a raw material charge consistent 
f rom test to test, sufficient white grease for all tests 
was melted in a large container, mixed thoroughly, 
analyzed, and weighed in 300-g. lots into jars, which 
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were sealed and stored under  refr igerat ion unt i l  used. 
For  each test a crystall izer charge was p repared  by  
melt ing a 300-g. sample of white grease and dissolv- 
ing it in 1,500 g. of solvent. The solvent to grease 
ratio was thus in all cases 5:1 by  weight. Charge 
solutions were i n t r o d u c e d  into the crystallizer at 
t empera tures  between 70 and 80~ in quantities re- 
quired to cover the scraper  blades. These amounts  
ranged f rom 3.4 to 3.9 pounds, depending on the 
specific gravities of the solvents. After  the charge 
was put  in, the scraper  was star ted and maintained 
at a rate of 10 rpm. This rate was used in all tests 
reported.  Cooling and c r y s t a l l i z a t i o n  were accom- 
plished by  circulating brine m a i n t a i n e d  at a tem- 
pera ture  estimated (on the basis of past  experience) 
to give the final crystallization tempera ture  desired. 
Minor adjus tments  in br ine t empera ture  were made, 
if necessary, as the crystallizer contents approached 
the tempera ture  desired. The c r y s t a l l i z e r  contents 
were held at the final t empera ture  for  a min imum 
of 40 minutes. The holding time, as shown later, 
p robab ly  was adequate to insure complete crystalli- 
zation. The filter funnel  was precooled by  packing 
it in dry  ice; i t  was set up under  the crystallizer, 
and the s lur ry  was allowed to run  in at a rate ad- 
justed to mainta in  its level about  �89 inch below the 
top of the funnel.  The filtrate and wash liquor were 
collected together in a vacuum flask. A pressure drop 
of 7.8 psi across the cake and filter cloth, indicated 
on a manometer,  was mainta ined by  ad jus tment  of 
an air-bleed valve in the vacuum line connected in 
the filtrate receiver. Af te r  all the s lur ry  had been 
dropped into the filter, filtration was continued unti l  
the vacuum could no longer be mainta ined even by  
working the surface of the cake to seal the cracks. 
The wash solvent, precooled to lower - than-c rys ta l -  
lization temperature ,  was then poured on the filter 
through the crystallizer. F i l t ra t ion was then contin- 
ued at the same pressure drop (7.8 psi) until the 
vacuum could no longer be maintained.  Both frac- 
tions were weighed. The solid fract ions (stearines) 
were s t r ipped of solvent, and the glyeerides analyzed 
for  iodine value. The liquid ( lard oil) fract ions were 
s t r ipped of solvent, and the glyeerides analyzed for  
iodine value, titer, ~ and pour  point, ~ 

In  evaluating liquid fractions, the t i ter  ra ther  than  
the pour  point  was used as a basis for  comparison 
since it is the more precise of the two determinations. 
Pour  points were determined however on all liquid 
fractibns. They were run  in a s tandard  A.S.T.M.  
pour  point tube with an A.S.T.M.  pour  point ther- 

mometer.  Two determinations checking within 2~ 
were made on each sample. F igure  2 shows the rela- 
tionship of pour  point  to titer. Iodine values were 
determined as an indication of deg ree  of separation 
of the unsa tura ted  f rom the sa turated glycerides. 

Crystallization of commercial white grease f rom 
solutions of five solvents was investigated in the tem- 
pera ture  range of 20.5 to 49.3~ The solvents 2 used 
were acetone, methyl  isobutyl ketone, methyl  ethyl 
ketone, isopropyl acetate, and ethyl acetate, all anhy- 
drous. Tests with each solvent were made at  four  or 
more crystallization temperatures .  

TABLE I 

Yield, Titer, and  Iodine Value of Liquid and  Sol id-Fract ions of White 
Grease Obtained by Crystallization from Var ious  Solvents 

Cryst~ 
lizatio 

Solvent TemPo. 

Acetone 49.3 
45 
41.7 
39 

Methyl 36 
Ethyl  32 
Ketone  30.3  

25 

Methyl 36 
Isebutyl  32 
Ketone 27.7 

25 
20.5 

Isopropyl  35.8 
Acetate 32.5 

2'7.1 
24.5 

Ethyl  36 
Acetate 32.5 

27,5  
25 

. . . .  Solid 
Liquid Tng lycendes  Frac t ion  Trigtycerides 
. . . .  I F rac t ion  

Yield [ T "  [ P o u r  ~i / Yield Iodine ' l~er o(1 ae  
% of o,~ Ft .  7 1 % of Value 

Charge ~" ~ a ue Charg  

74.8 33.9 42 65.6 25.2 26.8 
75.1 33 41 65.9 24.9 26.5 
67.1  32.0 37 68 .0  I 32 .9  31 .5  
87.4 / 36.1 .... 60.0 12.6 16.6 

I 

85.3  36 .4  55 62 .3  14.7  2 2 , 4  
75 ,3  34.3 44  65 .4  24 ,7  30.3  
74 .5  34.1 44  64 .5  25 .5  28 .6  
70.2  32 .8  37 67 .4  29 ,8  31 .3  

66 .7  33.1  . . . . . . . .  33 ,3  ...... 
89 .0  37 52 60 .3  11 .0  13.7  
85.6  36 .6  50 61,3 14 .4  21 .2  
79 .2  35.1  47  64.3  20 .8  24 .7  
74.8 34.2 42 65.2 25.2 27.3 

88.0  36.5  49  61,2  12.0  14 .9  
80.0  35.5  49  63 ,6  20 .0  27 .4  
73.3  33.8  42  64 .9  26 .9  2 7 . t  
71.3  33.9  35 67,2  28 .7  30.0  

86.3  36.2 53 61.9  13.7  16 .5  
76 .7  34.8  48 63 ,7  23 .3  27 .9  

6 8 . 3  32.9  39 66 .5  31 .7  30 .8  
68 .2  32.8  39  67.7  31 .8  2 9 . 2  

Discussion 

Table I shows yield and quali ty of liquid and solid 
fract ions obtained at the various temperatures .  With  
few exceptions the t rends  of titer, iodine value, and 
pour  point are as expected. As the crystallization 
tempera ture  is lowered, more of the saturates are 
crystallized into the solid fraction, reducing the yield 
of liquid fraction, lowering its t i ter  and pour  point, 
and increasing its iodine value. Also, as expected, the 
iodine values of the solid fract ion increase as the 

~Acetone, C. P . ;  methyl isobutyl ketone, 95%;  methyl ethyl ketone, 
98%;  remain ing  2%, sec. butyl  alcohol; isopropyl acetate, 9 5 % ;  remain- 
ing 5%, isopropyl alcohol; ethyl acetate, C. P.  

38; [ l I I I 
| METHYL ISOBUTYL KETONE 

37 ~ METHYL ETHYL KETONE El.......t ~ . . . .  
| ISOPROPYL ACETATE 0 . . . . . .  "'1 ~..-~2 ~"~"~ )35"8o 

HACETONE x . . . . . . . . . .  % o ~ I t "  

,9 35 - - -  ~ ~z;,' -;" . . . .  

52 �9 "~ . . . . . . . . . . . . . . . . . . .  
i 

3] I _ . j _ _  
c~ 68 zo 72 : r ~ 7 ~ 8 o  82 s4 ss 8e 9o 

YIELD, PER CENT, CORRECTED FOR LOSSES. 

F i e .  3. Y i e l d  v e r s u s  Li ter  o f  l i q u i d  f r a c t i o n s .  ( C r y s t a l l i z a t i o n  
t e m p e r a t u r e s  i n d i c a t e d . )  
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T A B L E .  I I  

Effect of Ho ld ing  Time on Yield and Quali ty of F rac t ions  

Crystal l izat ion t empera tu re :  30.3~ 
Solvent :  Methyl ethyl ketone 
W a s h i n g  procedure :  No wash ing  

Test No. 
Ho ld ing  

Time 

Solid Frac t ion  

L i q u i d  F rac t i on  

Yield 

Corrected for 
Analys is  

As 
Iod ine  g 'ound Losses Losses and Iod ine  T i t e r  :Pour 

Yield Value  Ho ldup  Value  ~ P t . ,~  

~ i n .  
A ............................................... 15 25.5 33.6 68.4 72.8 78.8 65.1 34.4 46.0 
B .............................................. 60 29.9 35.9 63.3 67.9 76.0 65.5 33.9 44.0 
C ................................................ 220 27.6 35.4 63.2 69.6 75.7 66.1 33.7 43.0 

crystallization tempera ture  is lowered since more of 
the unsaturates  also are crystallized into the solid 
fraction. The yields repor ted are corrected for  me- 
chanical losses by  apport ioning losses, to both frac- 
tions on the basis of the weights of the fract ions 
actually recovered. ]n F igure  3 yields versus t i ters 
are plotted for  the liquid fract ions produced f rom 
the various solvents. Crystallization tempera tures  at 
which these products  were obtained are noted on the 
curves. These data indicate that,  in the range of 
t i ters f rom 32.9 ~ ~o 36.1~ liquid fract ions of given 
t i ter  can be prepared  by  crystallization f rom a solu- 
tion of white grease in any  of the solvents. I n  this 
range of t i ters material  of a given t i ter  can be ob- 
tained in vary ing  yield and at vary ing  crystallization 
temperature ,  depending on the solvent used. These 
tests were designed only to compare the solvents. 
Since all tests were made in the same equipment,  
with the same cooling rate, scraping rate, and wash 
procedure, the results may be used with confidence 
for  this purpose. I t  should be noted however that  the 
yields reported may not represent  values obtainable 
on a commercial or pilot-plant scale. Yields of the 
liquid fract ion are influenced by  the holding time at 
the crystallization temperature ,  volume of wash sol- 
vent employed in cake washing, and tempera ture  of 
the wash solvent. ~ome pre l iminary  work was done 
in evaluating these factors. 

Table I I  shows results of three tests indicating the 
effect on liquid fract ion yield of vary ing  the holding 
time at  crystallization temperature .  Each test em- 
ployed methyl  ethyl ketone as the solvent, 30.3~ 
crystallization temperature ,  with no washing of the 
cake. Time for  cooling the s lur ry  f rom room tempera-  
ture to final crystallization tempera ture  in these tests 
was in each case about 2 hours. Yields are reported 
" a s  f ound , "  "corrected for  losses," and "corrected 
for  losses plus ho ldup . "  Since the solid fractions were 
not washed, it was assumed that  the solvent held in 
the cake was associated with liquid tr iglycerides in 

" the same proport ion as in the liquid fraction. Liq- 
uid fractions were therefore credited with the liquid 
tr iglyeerides held in the cake, and the total liquid 

TABLE III 

Effect of Volume of Wash  Solvent  on Yield and Qual i ty  of F rac t ions  
Crystal l izat ion t empe ra tu r e :  30.3~ 
So lven t :  Methyl ethyl ketone 

Test  Washes  Solid F rac t ion  I L iqu id  F rac t ion  

. . . . .  I Iod ine  / . . . . .  I Iod ine  ] Titer  ] P o u r  
_ _  ~ l e i a  Value x l e lo  Value  ~ ] P t . ,~  

lbs. 
D None / " E 0.422 25:5 /28:6 i7 :5 164:5 134:1 / 44~ 
F I 1.057 I 21.0 / 23.4 ' 79.0 I 63 7 I 3 4 5  / 44.0 

glycerides in both fractions were repor ted as. yield 
"cor rec ted  for  losses and ho ldup . "  I n  test A, in 
which a 15-minute  holding time was used, a high 
yield is indicated compared to the other two tests. 
The high yield, coupled with the higher t i ter  and pour  
point, indicates incomplete crystallization. Yields at  
60 minutes  (test B) and 220 minutes (test C) holding 
time are approximate ly  the same, as are the titers and 
pour  points. F rom these data it was concluded that  
the 40-minute minimum holding time used in the tests 
shown in F igure  3 was p robab ly  adequate and that  
no apparen t  advantage would be gained by  increas- 
ing it. 

An indication of the effect of amount  of wash sol- 
vent is recorded in Table I I I .  Data  are shown for  
three tests in which the same solvent (methyl  ethyl 
ketone) and the same crystallization t e m p e r a t u r e  
(30.3~ were used. Test E, in which 0.422 pound 
of wash solvent was used, is representat ive of the 
method used in determining the results shown in 
F igure  3. In  test D no wash was used, and in test F 
about  double the amount  was used as. in test E. The 
yield of liquid fract ion is increased with increased 
wash volume and loss of unsaturates  to the solid frac- 
tion is reduced, as manifested by  the reduced iodine 
values of the solid fractions. I t  should be noted also 
however that  liquid fract ion iodine values and ti ters 
become worse as the wash volume is increased. Be- 
cause of the solubility of the saturates in the wash 
solvent some of them are carr ied into the liquid frac- 
tion. In  the tests recorded in Table I I I ,  as well as in 
those presented in F igure  3, the t empera ture  of the 
wash solvent was adjusted to 3 to 5~ below the 
crystallization temperature .  By lowering the temper-  
atures of the wash solvent however, successive washes 
may  be used without lowering the quali ty of the 
liquid fraction. In  Table I V  a comparison is shown 
of two tests using methyl  ethyl ketone as solvent, a 
crystallization tempera ture  of 23~ and three 1~_ 
pound washes. 0 n l y  the tempera ture  of the wash sol- 
vent was varied. I n  the first test (G),  in which the 
wash solvent was used at the higher tempera ture  (6 
to 8~ below the crystallization tempera ture ) ,  the 
iodine value noticeably decreased as the successive 
washes were added to the filtrate. The cumulative 
iodine value was reduced by  1.2 units, f rom 66.4 to 
65.2. When the wash solvent t empera ture  was re- 
duced (test I t )  (33 to 43~ below the crystallization 
tempera ture ) ,  the effect on the liquid fract ion iodine 
value was minimized. The cumulative iodine value 
was reduced b y  only 0.2 uni t  in this case, f rom 67.7 
to 67.5. In format ion  gained f rom these supplemen- 
t a ry  tests indicates that  the yields shown in F igure  
3 are p robab ly  lower than  the opt imum obtainable. 
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TABLE IV 

Effect of Temperature ef  Wash Solvent on Yield and Quality of Fractions 

Crystallization temperature: 23~ 
Solvent: :Methyl ethyl ketone 
Washing procedure: Three �89 washes 

Test No. 
Wash 

Temp.  
OF, 

Solid Fraction 
Liquid Fraction ~- Washes 

Iodine Value 

Iodine 
Yield Value 

32.0 28.3 
32.0 28.7 

Yield I 
Filtr._[_ 

Washes Filtr. 

G ...................................... -4-15 to -I-17 68.0 66.4 65.2 
H ...................................... --20 to --10 68.0 67.7 67,5 

~- Wash -}- Washes 
No. 1 Nos. 1, 2 

65.8 65.5 
67.7 67.6 

-[-Washes 
Nos. 1, 2, 3 

Summary and Conclusions 
The work thus far  completed establishes some of 

the conditions required for f r a c t i o n a t i o n  of white 
grease by crystallization from five selected solvents. 
I t  has been shown that  satisfactory fractionation is 
possible with any of these solvents by controlled crys- 
tallization from solutions containing one par t  of white 
grease to five parts of solvent by weight. For  each 
solvent the effect of crystallization temperature  on 
the yield and quality of the liquid fract ion (as indi- 
cated by titer, pour point, and iodine value) has been 
determined. Prel iminary information has been ob- 
tained regarding the effects of wash solvent volume, 
wash solvent temperature,  and holding-time at crys- 
tallization temperature.  These data apply only to 
water-free solvents. The presence of relatively small 
amounts of water in acetone, of the order  of 2%, 
reduces its solubility for  white grease to such an ex- 
tent  that the grease is separated from the solution as 
a liquid phase at temperatures above the point where 
fractionation occurs. The other solvents, methyl ethyl 
ketone, methyl isobuty] ketone, isopropyl acetate, and 
ethyl acetate, offer the advantage of separating water 
in excess of about 2 to 10% while retaining the grease 
in solution. 

Before a choice of solvent can be made for pilot- 
plant investigation, it is evident that  additional re- 

search will be required. I t  is planned to extend the 
present work in the prepilot-size crystallizer to evalu- 
ate the fract ionating efficiency, in the white grease 
process, of these solvents saturated with water. Oper- 
ations on a larger  continuous pilot-plant scale will be 
required subsequently to determine the final choice of 
solvent, to obtain data for  cost estimates and design, 
and to prepare quantities of various liquid fractions 
for commercial evaluation. 
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An Improved Procedure for the Purification of Gossypol 
W. H. KING and F. H. THURBER, Southern Regional Research Laboratory, 1 
New Orleans, Louisiana 

W ORKERS in this laboratory,  needing to prepare  
samples of gossypol for  use by  collaborating 
laboratories in pharmaceutical  and nutr i t ional  

studies, found the previous methods to be time-con- 
suming, requiring as many as 17 recrystallizations to 
obtain go~ypol  of high pur i ty  (2-9, 10-13, 15-18, 20- 
2 4 ) .  An investigation was under taken therefore to 
develop a more rapid procedure that  would yield gos- 
sypol of high puri ty.  

There resulted the improved procedure described 
herein, which is based on the formation of the gossy- 
pol-aeetic acid complex, dissociation of the complex 
in alkaline solution, and recrystallization of gossypol 
f rom a mixture of diethyl ether and xylene. This 
procedure is rapid and yields gossypol of high pur i ty  
as indicated by the tests of pur i ty  whose application 
is described. 

lOne of the laboratories of the Bureau of Agricultural and Industr ial  
Chemistry, Agricultural Research Administration, U. S. Department of 
Agriculture. 

Preparation of Gossypol-Acetic Acid 
I t  was pointed out by  Carruth  (9) tha t  gossypol in 

solution in organic solvents combines with acetic acid 
in the presence of an excess of the acid to form a 
crystalline compound consisting of one molecule of 
acid and one of gossypol. 

Gossypol was recovered as gossypol-acetic acid from 
portions of the butanone extract  of cottonseed flakes 
which were used in prepar ing 3,000 lb. of cottonseed 
meal for  nutr i t ional  investigations. 2 The concentrated 
extracts, obtained from 85-1b. batches of cottonseed 
flakes, were filtered and the volume reduced to 1,750 
ml. by  evaporation under  vacuum in the laboratory.  
The crude acetic acid complex, precipitated by  the 
addition of 850 ml. of glacial acetic acid, was allowed 

20il-free (hexane-extracted) flakes were  re-extracted with butanone in 
a batch extractor by the Engineering and Development Division (19).  
When the system was operated under atmospheric pressure, much of the 
gossypoI was decomposed; but at low temperatures, under  reduced pres- 
sure, recovery was satisfactory. Approximately 39% of the gossypol in 
the flakes was extracted in 4 hours. 


