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water, and 30 ml. phosphoric acid. Af ter  2 minutes 
the excess permanganate  is reduced by  adding 5% 
sodium bisulfite solution. One ml. of a 10% solution 
of chromotropic acid (1,8-dihydroxynaphthalene,  3,6- 
disulfonie acid) is then added, followed by  10 ml. of 
concentrated sulfuric acid. The flask is cooled in an 
ice-water bath while the sulfuric acid is being added. 
The solutions are then heated for 1/2 hour in a boiling 
water  bath, cooled, and diluted to the mark. To ob- 
tain a blank solution for the colorimetric measure- 
ment, a sample aliquot is carried through this same 
procedure with the exception of the oxidation step. 
In  this way any material  which reacts with the chro- 
motropic acid is compensated by  the blank. 

The optical density of the solution is determined at  
570 millimicrons by  any suitable instrument.  Equal ly  
good results were obtained by  the Beckman D. U. 
Spectrophotometer and a Coleman Junior .  By refer-  
ence to a s tandard  curve (Figure  1) the amount of 
methanol in the sample aliquot is determined. The 
grams of methanol divided by  the sample weight rep- 
resented by the aliquot and multiplied by  100 gives 
the percentage of methanol in the fat. 
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The s tandard curve is determined in solutions con- 
taining aliquots of the sample distillate. Measured 
amounts of methanol are added to a series of flasks 
which contain an aliquot of the sample solution. The 
oxidation and reactions with ehromotropic acid are 
carried out and the optical density of the solutions is 
determined b y  the use of the sample aliquot which 
contains no added methanol as a blank. In  this way 
the effect of any unknown material  in the sample dis- 
tillate is internally compensated. 

Table I shows some results obtained by  this 
procedure. 

T A B L E  I 

Results of the Determinat ion  0f the ]Ylethoxyl Content  of Fa ts  

L a r  --Sample ~r ]~ethoxylfound% 

d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 
L a r d  ~- 0 .01% methyl oleate ......................... I 0.0011 0.0010 
L a r d  ~- 0.01% methyl oleate ......................... ] 0.0011 0 0012 
L a r d  -}- 0 .01% methyl ole~te ......................... I 0.0011 0.0011 
Rea r r anged  la rd  before deodorization .......... I 0 0.21 
Rea r r anged  lard  a f t e r  deodorization ............. [ 0 0 .0006 

The solvent used in the saponification step must be 
checked for  methanol and formaldehyde content. Ma- 
terials such as ethylene glycol, propylene glycol, cello- 
solves, and polyethylene glycol were found to give 
very  high reagent blanks. However diethylene glycol  
gives a very low blank and therefore may be used in 
the procedure. 

Also it was found that  the commonly used antioxi- 
dants did not in ter fere  with the determination. 

Summary 
A method for the determination of the methoxyl 

content of fats has been developed using chromotropic 
acid. The fa t  is saponified and the methanol recovered 
by  distillation, oxidized, and reacted with chromo- 
tropic acid. The optical density of the colored solu- 
tion at 5,700 A is proportional  to the methoxyl 
present. 
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Aceituno Seed Fat s 

MARIO LEWY-VAN SEVEREN, Department of Chemistry, Centro Nacional de Agronomia. 

T H E  aceituno tree, Simarouba glr DC., which 
belongs to the family Simaroubaceae, grows to 
a height of 15 meters, is dioecious, and produces 

f ru i t  37 mm. long and 20 ram. wide, greenish yellow 
in one variety and violet to almost black in another. 
Because the f ru i t  resembles olives in shape, size, and 
color, the tree is called aceituno, aceituno silvestre, 
or aceitillo in Central America (5, 7, 8). The fruit ,  

1A contr ibut ion f rom the Centro Nacional de Agronomia,  a technical  
agr icu l tu ra l  service organizat ion for  E1 Salvador, operated joint ly by the 
Government  of E1 Salvador and  by th~ Office of Foreign Agr icu l tura l  
~elations,  U. S. Depar tment  of Agricul ture.  United States par t ic ipa t ion  
m this work  was  carr ied out  as p a r t  of the Po in t  IV p rog ram in El Sa l  
vador,  adminis tered by the Technical  Corporation Adminis t ra t ion,  U. S. 
Depar tmen t  of State.  

which contains a sweetish pulp with an astringent 
aftertaste, is a favorite, especially with children, and 
is sold in the markets. 

The seed is ovoid in shape, about 20 ram. long and 
12 mm. wide, deeply veined, and easily broken. The 
kernel is greenish in color and has an intensely bi t ter  
and persistent taste. 

The seeds contain about 30% kernels and 70% shells. 
The kernels contain between 55% and 65% fa t  and 
14% moisture. No difference in yield of f a t  has been 
observed between the white and "black" varieties. 

The tree grows wild from Mexico to Panama, and a 
related species is found in the Caribbean area (2, 6). 
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In  E1 Salvador it is found in d ry  areas a t  alt i tudes 
ranging  f rom between sea level to about  600 meters  
(2,000 feet) ,  bu t  it can be grown at higher elevations. 
Because the tree grows on semiarid soils, it is being 
planted in some areas in El  Salvador  where no other 
plants  of economic value can be grown. It begins to 
produce f ru i t  at about  four  years of age, but  not unti l  
it is about  six years  old does it come into full  pro- 
duction (Table I ) .  Harves t ing  of the f ru i t  is done 
by  hand and consists s imply of picking the f ru i t  f rom 
the ground. 

TABLE I 

Yield of Acei tuno F r u i t  a t  V a r i o u s  Ages,  
pe r  Tree ,  por  Hec t a r e ,  a n d  pe r  A c r e  

Age of t ree  P e r  
t ree  a 

Ibs. 

P e r  
hec t a re  b 

4 y e a r s  ....................................... 7 
6 y e a r s  ....................................... 20 

1O y e a r s  ....................................... 30 

aCaleula~ed f r o m  yield of i nd iv idua l  wi ld  t, rees.  
bOalcula ted  on bas i s  of 225 t rees  p e r  hectare,. 
~Calcula ted  on bas is  of 91 t rees  per  acre .  

lbs. 
1,575 
4 .500 
6 750 

P e r  
acre  c 

lbs. 
637 

1,820 
2,730 

To establish commercial stands, growers plant  seed 
in seedbeds and t rans fe r  seedlings to the field at  about  
21/~ months of age. 

At  the present  t ime the tree has no known diseases, 
but  it is a t tacked by  the larvae of Atteva florid~na 
(Neum),  which eat the leaves of young trees and are 
found also in the flowers. This pest is not yet  very  
serious; but  as the concentration of trees increases 
through cultivation, i t  may  possibly become impor- 
tant.  However  the larvae can be destroyed by  dust- 
ing with B H C  or DDT.  

The wood of the aceituno tree is white and soft and 
is Used for  making cheap furni ture ,  boxes, and match 
sticks. I t  is also used as a source of an ant imalar ia l  
(3) and an antidysenteric.  

The fa t  contained in the kernels of the seed has 
been used by the natives for  making soap in the home. 
F o r  such use the fa t  is extracted by  crushing the seed 
and boiling it in water. Af te r  most of the nonfa t ty  
residue has been separated,  wood ashes are added to 
the fa t  to saponify it. Although the method is pr im- 
itive, the soap obtained is of relat ively good quality. 

The first a t t empt  to utilize aceituno fa t  commer- 
cially was in the product ion of soap.  In  view of the 
s imilar i ty  of the fa t  in consistency, color, and other 
characteristics to related edible fats, aceituno was f e d  
to rats  in order to determine if the bi t ter  principle 
contained in the seed had been completely removed 
dur ing refining. The tests proved that  aceituno fa t  
compared favorab ly  with the other edible fats, and 
later  Squibb et al. (4) confirmed these results. As a 
result of these tests, aceituno fa t  is now used pr ima- 
r i ly for e~lible purposes, and only the refinery soap 
stock is used for  making soap. 

Processing 
The only difficulty encountered in decorticating acei- 

tuno seed is the separation of the kernels f rom the 
hulls; both have similar densities and therefore .they 
are difficult to separate  b y  app ly ing  aspiration. On 
the other hand, the hulls are bri t t le  and do not adhere 
to the kernels. The one fac tory  that  processes acei- 
tuno in El  Salvador purchases kernels ra ther  than  
seed. These kernels have been hand-shelled by  the 

grower  or collector, and the fac tory  cracks and rolls 
them in a manner  similar to tha t  used for  p repar ing  
cottonseed kernels. 

Fo r  the prepara t ion  of labora tory  samples of acei- 
tuno f a t  a Carver  hydraul ic  press has been used to 
press ground kernels at  a t empera ture  of 100 ~ C. 
and a pressure of 5,000 p.s.i. The moisture content 
of the seeds has usual ly  been 14%, and yield of f a t  
has not been observed to differ apprec iably  with va- 
riations in the moisture content. The residual cake 
obtained contains about  18% oil. 

The first commercial product ion of aceituno fa t  was 
made in a box hydraul ic  press operated a t  a pressure 
of 5,000 p.s.i., with meal cooked at  220 ~ F. for  20 
minutes. Residual cake contained about  17% oil. Sub- 
sequently the fa t  was expressed in a Super  Duo Ex-  
peller, which reduced the residual fa t  in the cake to 
about 7%. 

Characteristics of the Fat 
The crude fat,  obtained either by  pressure or by  

extraction with a solvent, is pale green, has a mild 
odor, and a slightly bi t ter  taste. I t  is a solid or plastic 
fa t  at ord inary  tempera tures  and, once solidified on a 
chill roll, remains solid even at room temperature .  
The characteristics and glyceride composition of acei- 
tuno fa t  are given in Tables I I  and ! I I .  

T A B L E  I I  

Cha rac t e r i s t i c s  of Acei tuno F a t  a 

Charac t e r i s t i c  Cha rac t e r i s t i c  V a l u e  Va lue  

R e f r a c t i v e  index  ND 40 ~ 1.4596 I 
Specific g r a v i t y  2 5 / 2 5  ~ 0.908 I 
Mel t ing  point ,  ~ C. 28.00 I 
Acid  value,  % oleic 0.68 I 
I o d i n e  va lue  57.6 
Saponi f ica t ion  va Iue  192.15 

Unsaponi f iab le  mat te r ,  % 
Reichm%-Meissl va lue  
Po]enske  va lue  
H e h n e r  va lue  
K i r s c h n e r  va lue  
So]ubIe acids,  % 

0.4 
1.4 

< 5 . 0  
1.76 
0.12 
0.03 

aAll cha rac te r i s t i c s  w e r e  de t e rmined  as  p resc r ibed  by the Official and  
T e n t a t i v e  Methods  of the  A m e r i c a n  Oil Chemis t s '  Society ( 1 ) .  

T A B L E  I I I  

Composi t ion of Aceituno. F a t  a 
( E x p r e s s e d  as  pe r c e n t a ge  of g lycer ides )  

Co.nstituent P e r  cen t  C 'ons t l tue~ t  P e r  c e n t  

01eic ................................. [ 59.1 [ 
Linole ic  ............................ ~ 3.3 ] 
L inolen ie  .......................... , 0.35 , 

D i e n e  ............................ 0.13 
T r i e n e  ........................... 0.002 
S a t u r a t e d  ...................... 31.7 

a D e t e r m i n e d  at  t he  Sou the rn  Reg iona l  R e s e a r c h  Labora to ry ,  B u r e a u  
of A g r i c u l t u r a l  and  I n d u s t r i a l  Chemis t ry ,  U. S. D e p a r t m e n t  of Agr i -  
cul ture ,  N e w  Orleans ,  L,a. A.O.C.S.  Method Cd 7-48. 

Aceituno fa t  is refined in a manner  similar to the 
one used for  coconut oil, using 22 ~ B6. caustic soda 
in a proport ion tha t  is about  60% of tha t  used for  
cottonseed oil, at  a temperat~ure of 45 ~ C. (113 ~ F . ) .  
The soapstock is solid and separates easily. Dur ing  
the alkali refining there is no reduction in color, bu t  
the fa t  is readily bleached with acid earth. The fa t  is 
generally deodorized for  4 hours at 232 ~ C. (450 ~ F . ) .  

The finished produc t  is snow-white and needs only 
to be passed over a chill roll and packaged. I t  is a 
na tu ra l  vegetable shortening requir ing no hydrogen- 
ation or blending with other fats. The refined fa t  is 
used for  cooking and  baking and is suited especially 
for  making biscuits and crackers. In  general, it can 
be used in the same manner  and for  the same pur-  
poses as the commercial shortenings. 

The crude fa t  can be used direct ly for  making soap. 
i t  is readily saponified and produces a soap with ex- 
cellent la thering properties.  
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Discussion 
The storage of aceituno seed presents no special 

problems except that  one must  take care against  in- 
sect infestation. The seed may  be at tacked b y  the 
larvae of the Indian  meal moth, Plodia interpunc- 
tella (Hbn . ) ,  and the almond moth, Ephestia cautella 
(Wlkr . ) .  

The residual cake is rich in proteins (50%),  b u t  it 
contains a b i t te r  pr inciple  that  is related to quassine 
and is p robab ly  similar to or identical with simarubin,  
isolated f rom S~marouba amara Aubl. The meal is 
toxic to livestock and is therefore now being used only 
as a fertilizer. The cake contains 8.12% nitrogen, 
1.90%. phosphoric acid as P2Q,  and 1.17% potash 
(K~O). 

Work  is under  way to develop an economical method 
of detoxieation of the cake in order to permit  its use 
as feed for  livestock. 

Summary 
The seed of the tree Simarouba glauca, which is 

known as aceituno, aceituno silvestre, and aceitillo in 
Central  America,  contains about  65% of a solid or 
plastic fat. The crude fa t  is greenish in color and 
has a slightly bi t ter  taste, bu t  a f te r  refining it yields 
a snow-white, odorless, and pract ical ly tasteless prod- 
uct  having the same uses as commercial 'shortenings. 

Refining is carr ied out in a manner  s imilar  to tha t  
used for  coconut oil. 

The fa t  is produced commercially in E1 Salvador, 
where it is used for pract ical ly all purposes in which 
vegetable s h o r t e n i n g  would be used. The residual 
press cake is toxic to livestock and can be used at  
present  only for  fertilizer. 
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The Hydrocarbons of Ouricuri Wax 
H. A. SCHUETTE and M. HANIF KHAN, 1 University of Wisconsin, Madison, Wisconsin 

T H E  ouricuri  tree is one of Brazi l ' s  most impor-  
tant  palm trees. I t s  seeds yield a f a t t y  oil, and 
f rom its leaves while they are still green, there is 

recovered a ha rd  wax by  scraping them with glass or 
metal. I t  was not unti l  some 15 years  ago, following 
the adoption of improved purification techniques, that  
ourieuri  entered the list of the several waxes exported 
f rom this country.  To the United States at tha t  t ime 
were sent a mere 3.075 kg. Three years  la ter  exports  
of this product  to the States alone had increased o~er 
100-fold (2). 

0ur icur i  wax finds use as a substi tute for  carnauba  
wax in floor waxes, shoe creams, other polishes, and 
inks used in producing typewr i te r  carbon paper.  Like 
ca rnauba  it can also be used as a " m e l t i n g  point  
boos te r "  for  paraffin waxes. I t  is repor ted  that  ouri- 
curl wax has been used in the finishing of bombing 
and fighter planes because of the high polished sur- 
faces that  can be produced with it so tha t  they are 
resistant  to air fr ict ion and  to wett ing or condensation 
(5).  

The wide technological utilization of this wax 
stands in marked contrast  to the pauci ty  of available 
l i terature  on chemical investigations per t inent  to its 
constitution. The only intensive s tudy of any  signifi- 
cant meri t  appears  to be that  repor ted  b y  Luedecke 
(1),  who has claimed the presence herein, among 
other substances, of hydrocarbons and esters of my- 
ristic and eerotie acids. 

I n  this communication we repor t  the results of a 
s tudy under taken  not so much to substantiate  or to 
contradict  existing views on the chemical composition 

S. C. Johnson and Son Inc., Fellow 1951-1952, and sumetimes Gov- 
ernment of Pakistan Scholar. 

F I G U R E  1 

So lven t -F rae t i ona t i on  F low Sheet  

Our icur i  wax  
I 
,I ex t r ac t ed  wi th  acetone, 
I ]2  hr. 
I 

ex t r ac t  A res idue B 

(421%) I 
ex t rac t ed  wi th  

ex t rac ted  wi th  abso lu te  e thanol ,  
pe t ro leum ether,  (50-68~ 12 hr. 

6 hr. ] 

] I ] 1 
ex t r ac t  C res idue D ex t r ac t  E residue F 

(40%) (15%) (12.5%) (45.3%) 

of ouricar i  wax as to explore the possibilities of using 
an approach other than the conventional saponifica- 
t ion-fract ional  crystall ization techniques to the analy-  
sis of plant,  and perhaps  insect, waxes. The immediate 
objective however was the characterization of the hy- 
drocarbon components of this wax. The following 
account will show that  solvent-fractionation, molecu- 
lar distillation, and  column chromatography  were suc- 
cessfully used to b r ing  about  not only the resolution 
of ouricuri  wax into groups of its components bu t  also 
the isolation of the individuals comprising the mix- 
tures in question. 

Experimental 
Solve nt-Frc~ctionatio~. The ' r egu l a r  article of com- 

merce, previously ground to a coarse powder in the 
laboratory,  was extracted with acetone, pet roleum 


