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TABLE III 

Compai'ison of Glyceride G(~mposi~ions (% tool.) Dete,rmlned by Oxidation and OrystalliT.ution Net.hods wR, h 
Values Caleulate~l by Random and Restxieted Random Distribut.ian laIypot,heses 

Lard 
Experimental .......................................................... 
Restricted Random ................................................. 
Random ................................................................... 

Gh@ken Fat 
Experimental ........................................................... 
Restricted Random ................................................. 
Random ................................................................... 

Pegm Oil 
Experimental  ........................................................... 
Restricted Random ................................................. 
Random ................................................................... 

Cotto*nseed 0"~ 
Experimental  ........................................................... 
Restxieted Random . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Random ................................................................... 

Sm 

38.8 

29.2 

51.2 

24.6 

2.8 
2.8 
5.8 
o _ _ _  

2.3 
2.3 
2,5 

9.4 
9.4 
3.4 

0.0 
0.0 
1.5 

Oxi&u, tion 

Gs~u 

24.6 
32.4 
27.7 

18.3 
18.4 
18.1 

47.4 
45.1. 
38.4 

13 .0  
15.8 
13.7 

GSU: 

58.9 
43.1 
43.6 

44.2 
43.9 
43.9 

30.5 
,'15.2 
36.6 

47.7 
42.3 
42.o 

GUs 

13.7 
21.7 
22.9 

35.2 
35.4 
35,5 

12.7 
10,3 
11.6 

39.3 
41.9 
42.8 

Sm 

39.4 

30.4 

54.6 

26,7 

Oryst~llizatlon 

GS~ GSzU GSU2 GUs 

2.8 27.4, 54.8 I 15.0 
2.8 33.4 I 43.0 20.8 
6.1 28.3 43.4 I 22.2 

2.3 17.9 49.2 30.6 
2.3 / 2o.o I 44.2 I 33.5 
2 . 8  ] 29.3 L ! 4 . 2  _ 33.7 

9.4 il 48.1 39.3 I 3.2 
9.4 ] 52.2 j 31.9 1 7.4 

o.o / 14.5 I 51.o I 84.5 
0.O / 18.4 I 43.8 I 38.3 
1.9 | 15.7 I 43.0 I 39.4 

eulated as GSU~, or conversely, in obtaining GU~ by 
difference. 

Summary  

The glyceride composition of four  dissimilar fats 
and oils was determined by  two independent methods 
a) systema£ic fractional crystallization from acetone, 
and b) Kar tha ' s  modification of t t i ldi tch 's  acetone 
permanganate oxidation method. Results by  the two 
methods were in fa i r  agreement fo r  lard, chicken fat,  
and cottonseed oil bu t  not  for  palm oil. 

Calculations were also made of glyceride distribu- 
tion according to the pat terns  of random and re- 
stricted (Kar tha ' s  hypothesis) distribution. The val- 
ues calculated for  either pat tern  however did not 
agree well with those obtained experimentally by  
either method, except for  one of the four fats, chicken 
fat.  
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Phase Relations Pertaining to the :Solvent Winterization of 
Crude Peanut Oil in 85-15 Acetone-Hexane Mixture 
RICHARD E. BOUCHER and EVALD L. SKAU, Southern Regional Research Laboratory) 
New Orleans, Lauisiana 

-~HE winterization of refined peanut  oil requires 
the use of a solvent (1). Unless solvent refining 
is used, the product ion of a winterized oil f rom 

solvent-extracted peanut  oil would involve complete 
removal of solvent twice, once before refining and 
again af te r  winterization. Solvent winterization of 
the crude miscella would be advantageous in that  one 
of these solvent-removal steps would be etimhmted. 
The purpose of the present investigation was to de- 
termine, on a laboratory scale, the conditions under  
which solvent winterization of crude peanut  oil is 
feasible. 

P r e l i m i n a r y  e x p e r i m e n t s  with crude peanut  oil 
showed that,  as had been found (2, 4) for  the refined 
oil, a mixture  of 85 parts  of acetone and 15 parts  
of hexane by  weight is a prefer red  winterization sol- 
vent. When hexane is used as the solvent, the crys- 
tals which form present  serious filtration difficulties. 
Sat isfactory crystals are formed in acetone, bu t  two 
liquid layers form at  the required temperatures  and 

~One of the l~bor.~tories of the Bureau of Agricultural a.nd Indus- 
trial Chemistry, Agricultural Research Service, U. S. Department  of 
Agriculture. 

oil-solvent ratios involved, interfer ing with the effi- 
cient removal of the solid f rom the liquid. By using 
the 85-15 acetone-hexane mixture as solvent, satis- 
fac tory  crystals are formed and the separation into 
two liquid layers is avoided. Voogt and Seeles (5) 
used a mixture  of acetone and benzene in the winter- 
ization of neat 's-foot oil. 

Materials. The commercial crude peanut  oil used 
had the following characteristics: iodine value (Wijs) ,  
93.9; free f a t ty  acids as oleie, 1.14%; peroxide value, 
2.7 millimoles per kg. ; unsaponifiable matter,  0.41% ; 
and moisture and volatiles, 0.07%. A commercial 
C. P. acetone was used. The commercial hexane was 
Skellysolve B2 

Procedure.  The winterization procedure was the 
same as previously described in detail (2, 4). In  brief, 
duplicate weighed samples of the desired concentra- 
tions were chilled in a constant temperature  bath for  
a definite holding-time. The samples were then cen- 
t r i fuged in a ref r igera ted centrifuge for  30 minutes 

~The mention of the names of firms or trade products does not imply 
that they are  endorsed or recommended by the U. S. Departmen~ of 
Agriculture over  other firms or similar products not mentioned. 
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at a speed corresponding to 700 times grav i ty  a t  the 
bot tom of the solutions. The clear superna tan t  liquid 
was quickly decanted and  the residual solid fract ion 
weighed. F r o m  the weights and oil contents of the 
superna tan t  and the solid fractions, the amount  of 
solid which had separa ted  could be calculated. The 
"pe rcen tage  of solid r e m o v e d "  is repor ted  as the 
percentage of the total oil in the original solution. 

A modification (4) of the A.O.C.S. Official Method 
Cc 11-42 Cold Test was used. I t  was found  in the 
pre l iminary  experiments  tha t  a refining step was nec- 
essary af ter  winterization of the crude peanut  oil to 
obtain a significant cold test. Fo r  example, one win- 
terized crude peanut  oil sample, 4.5% solid removed, 
fai led a one-half-hour cold test  before refining, but  
a f ter  a s tandard  alkali refining t rea tment  it had not 
failed in 90 hours when the test  was terminated.  

Effect of Oil-Solvent Ratio a~d Temperature (3- 
Ho,tw Hold:lug-Time). Bench-scale winterizations in 
the mixed solvent were carr ied out, using oil con- 
centrations of f rom 20 to 60% by  weight at  tem- 
pera tures  of --6.5 °, - -8  °, - -10  °, and - -12°C.  The 
result ing data, plotted in F igure  1, indicate that  the 
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FIG. 1. Solvent winterization data for peanut oil in 85-15 
acetone-hexane mixture (3-hour holding- t ime):  
crude oil; , refined oil (2). 

percentage of solid removed increases slightly as the 
oil concentration is increased or as the chilling tem- 
pera ture  is lowered. Fo r  a comparison, the - -8  ° and 
- -10°C.  curves for  the refined oil (2) are included 
in F igure  1 as broken lines. I t  is evident that  changes 
in the percentage of solid removed, as either the oil 
concentration or chilling tempera ture  varies, is a lit- 
tle grea ter  for  the crude peanut  oil than  for  the re- 
fined oil, 

The centr i fugal  separat ion of the solid glycerides 
f rom the crude peanut  oil solutions was, in general, 
less efficient than  for  the refined oil. This was par-  
t icular ly  evident for  the 60% crude oil solutions at  
- -8°C.  or below. Here,  though only about  4% or less 
of the oil had crystallized, the crystals, were of such 
a nature  that  there was little or no clear superna tan t  
liquid a f t e r  centrifuging.  

To determine the effect of holding-time upon the 
percentage of solid separat ing,  40% oil concentra- 
tions were chilled at  - -10°C.  for  holding-times of 
0.5, 1, 2, and 3 hours. The resul ts  showed 3.5, 4.0, 

4.2, and 4.1% solid removed, respectively. This indi- 
cates tha t  crystallization did not reach completion 
unti l  some time between one-half and one hour. Crys- 
tallization in the refined peanut  oil solutions, on the 
other hand, reached completion within 30 minutes  (2).  

Cold Tests. Since the major i ty  of the winterized 
crude peanut  oil samples were too small to be given 
a s tandard  refining t reatment ,  the oils were refined 
by  a modification of the chromatographic  method (3), 
which was found experimental ly  to result  in the same 
cold test. A 20-g. port ion of the oil was diluted to 
50 ml., with the 85-15 acetone-hexane mixed solvent, 
and put  through a 40-g. column of 200-mesh ignited 
a luminum oxide (16 ram. diameter  and about  20 cm. 
in length).  The column was eluted with 200 ml. of 
acetone and the recovered oil s t r ipped of solvent. The 
cold test procedure was then the same as previously 
described. Fo r  the crude peanut  oil used, removal of 
3% of solid was sufficient for  the oil to pass a 6-hour 
cold test. 

Discuss ion  

The results indicate tha t  the solvent winterization 
of crude peanut  oil in 85-15 acetone-hexane mixture  
is feasible on a labora tory  scale. More sat isfactory 
crystals are formed f rom lower oil-solvent ra t ios  and 
at lower temperatures .  F r o m  a pract ical  point  of 
view the winterization can best be carr ied out on a 
35% oil solution in the above solvent at  - -12°C.  with 
a one-hour holding-time. Judg ing  f rom the results 
on cottonseed oil (4) these conditions should be sat- 
isfactory for  peanut  oils having a fa i r ly  wide range 
of iodine values. The  winterizat ion tempera ture  does 
not seem to be very  critical. For  example, a varia-  
tion of one degree would result  in only a few-tenths 
of a uni t  ehange in the percentage of solid removed. 
Slightly lower winterization tempera tures  would fa- 
vor shorter  holding-times. The conditions for  solvent 
winterization of crude peanu t  oil are thus ve ry  simi- 
lar  to those for  refined peanut  oil in the same solvent 
(2),  except tha t  a slightly lower t empera ture  is re- 
quired and tha t  the crystals  fo rm a little more slowly 
a t  a given t empera tu re  and do not settle out as readily. 

I t  is the regular  practice in a number  of peanut  
mills to remove a large port ion of the oil by  pre- 
pressing and  then recover the residual oil in the press 
cake by  solvent extract ion with hexane. On the basis 
of the above results a process for  winterizing crude 
peanut  oil could be visualized which would involve 
mixing the proper  proport ions of the concentrated 
crude hexane miscella and acetone to make up  a win- 
terizable mixture  of 35% by  weight  of oil in an 85-15 
acetone-hexane mixture.  Such a composition could be 
ar r ived at, for  example, by  adding approximate ly  55 
pa r t s  b y  weight of acetone either to 45 par t s  of a 
78% hexane miscella or to a mixture  of 25 par t s  of 
prepressed crude peanut  oil and 19.5 par ts  of a 50% 
hexane miscella. Pe r fo rming  the winterization step 
at this stage, before refining, bleaching, and  deodor- 
izing, would result  in a fu l ly  winterized sala'd oil and 
thus eliminate subsequent readdit ion of solvent and 
restr ipping.  

S u m m a r y  

Fundamen ta l  phase relation data have been ob- 
tained on a labora tory  scale which show that  solvent 
winterization of crude peanut  oil is feasible in a sol- 
vent  consisting of 85 par t s  by  weight of acetone and 
15 par t s  of commercial  hexane. The results show the 
effect of-oil-solvent ratio, chilling tempera ture ,  and 
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holding-time upon the percentage of solid removed. 
The behavior of crude peanut oil is very similar to 
that of the refined oil in  the same solvent except that 
a sl ightly lower chill ing temperature is required and 
that the crystals tend to form a little more slowly 
and do not settle out as readily. The advantage of 
winteriz ing hexane-extracted peanut  oils before re- 
fining is discussed. 
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Letter to the Editor 
Effect of X-ray Irradiation on Seasamum Seeds 

J 
ACOB and his group (1) are carry ing out exten- 

sive studies on the effect of X- ray  i r radiat ion on 
seasamum seeds with the idea of gett ing an active 

mutan t  s t ra in which will have earlier flowering time 
with greater  yield of fruit .  We have analyzed some 
of these X- r ay  i r radia ted seeds for  their  oil content 
as well as the lipase and esterase activities, and we 
wish to record the results in this note. 

Seasamum Indicum control T12, T12.140 ( i r radia ted 
with 140 m.a .H.) ,  T16 control T16.36 ( i r radia ted  with 

lipase act ivi ty is less and the esterase activity is more, 
which indicates the possibility that  by  s tudying the 
i r radiat ion process in greater  detail a strain devoid of 
one of these enzymes may be secured and this would 
help us to separate  these two groups of enzymes. 

A detailed s tudy  of this problem may  y%ld inter- 
esting results. 

The authors wish to thank the government of West 
Bengal  for  having kindly supplied the control seeds; 
M. Chakravar thy,  lecturer  in oil technology, Univer-  

TABLE I 

Type 

T.12.control ............................................................................. 
T.12.140.m.a.H ....................................................................... 
T. 16. control ............................................................................. 
T.16.36.m.a.H ......................................................................... 
T.16.50.m.a.H ......................................................................... 

Free  

acid,% 

0.08 
0.29 
0.05 
0.05 
0.05 

Sa,poni- 
fication 
value 

185.6 
186.6 
187.1 
185.8 
186.3 

Iodine 
value 

106.1 
105.7 
103.6 
105.0 
105.2 

Peroxide 
value 

5.04 
5.90 
5.86 
5.78 
2.05 

Oil 
obtained, 

% 

37.0 
35.0 
36o 
36.0 
36 0 

Difference in ce. of 
N/10NaOH between 
the sample and blank 

Lipase Esterase 
activity activity 

1.1 1.0 
0.7 1.3 
0.7 1.0 
0.7 1.0 
0.9 1.0 

36 m.a.H.) ,  T.16.50 ( irradiated with 50 m.a.H.)  were 
used for the experiments.  The oil was extracted from 
these seeds, using the soxhlet ether extraction method, 
and analyzed. Crude powder possessing lipase and 
esterase activities was prepared by  the usual  method, 
and the lipase and esterase activities were determined, 
using fresh peanut oil as the substrate in the former 
case and ethyl butyrate  as substrate in the latter case 
(2) .  The results are given in Table I. 

From Table I it appears that oil extracted from 
T.16.50.m.a.H. has low peroxide value. The field ex- 
periments showed that seeds T.16.50.m.a.H. have ear- 
lier flowering time and yield more fruit.  

It is found that in the case of T.12.140.m.a.H., the 

sity of Calcutta, for  analyzing the oil samples; aud 
D. M. Bose, director, for the keen interest he has 
shown in the problem. 

C. V .  I:~AMAKRISHNAN 1 

K. T. JACOB 
Bose Institute 
Ca]cutta, India.  
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• Oi ls  and Fats  
Ralph W. Planck, Abstractor 

Dorothy M. Rathmann, Abstractor 
Characterization of selectivity of the process of fat  hydrogena- 
tion. B. N. T y u t y u n n i k o v  and B. F r a l e r  ( K h a r k o v  Polytech.  
I n s t . ) .  Maslobo~no Zhirovaya Prom. 18(2 ) ,  14-18(1953) .  I t  
i s  s u g g e s t e d  t h a t  the index for  the de t e rmina t i on  of  selectiv-  
i t y  of h y d r o g e n a t i o n  be the amoun t  of H u t i l i zed  under  speci- 
fied condi t ions  fo r  s a t u r a t i o n  of 1 double  bond in  l inoleie,  or 
gene ra l ly  h igh ly  u n s a t u r a t e d  ac id ;  t h i s  amoun t  is expressed 
as a pe rcen tage  of t o t a l  consumpt ion  of H needed fo r  sa turn-  

t ion  of the el l  or f a t  specimen. A t  f u l l y  select ive condi t ions  
a l l  H (100%)  is u t i l i zed  for  s a t u r a t i o n  of a p a r t i c u l a r  acid. 
(C. A. 47, 7233) 

A method of e x a m i n i n g  oils. A specific r eac t ion  of rapeseed oil. 
J e a n  ¥ i z e r n  and  Leon  Guil lot .  Compt. rend. 236, 813-4(1953) .  
Methods  are  g iven  fo r  de t ec t i ng  add i t ions  of other oils to pea- 
nu t  oil. Copra  oil carl be detected by  e x a m i n i n g  the t races  of 
f a t t y  acids on the su r f ace  of the d i s t i l l a t e  in  the  de t e rmina t i on  
of vo la t i l e  soluble and  insoluble  ac ids ;  i n  the  absence of copra  
oil these ac ids  c rys t a l l i ze  a t  22 ° , and  in  the presence of 2.5% 
or more  copra  oil c ry s t a l l i z a t i on  does not  oc, cur a t  22 °. The 
K sa l t s  f rom var ious  samples  of p e a n u t  oil y ie ld  approx,  the  
same q u a n t i t y  of p r e c i p i t a t e  in  acetone e 'ontaining 10% w a t e r  


