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The results of the two digestibili ty ~rials are shown 
in Table V. In  the first, Brazil  nu t  oil showed a co- 
efficient of digestibili ty of 98.8% while olive oil, corn 
oil, cottonseed oil, and bu t t e r fa t  resulted in average 
digestibili ty of 98.7%. In  the second trial, the fresh 
Brazil  nu t  oil showed a coefficient of digestibili ty of 
97.0% while the Brazil  nu t  oil heated for  either 1 or 
2 hrs. presented coefficients of digestibili ty of 98.1 
and 98.5%, respectively. Corn oil, fresh and heated, 
resulted in similar digestibilities. None of the dif- 
ferences in digestibili ty observed in this tr ial  were of 
practical  significance. 

Discussion 
The Brazil  nu t  has two components, fa t  and pro- 

tein, which could make the product ion and indus- 
tr ial ization of the f ru i t  desirable for  countries capa- 
ble of growing it. The deeorticated nut  in its na tura l  
s tate contains 16.3% protein and 68.3% fat, both of 
which could be used in animal and human nutri t ion.  
In  general, the chemical composition of the nut  found 
in this s tudy is similar to that  described by other 
workers. The data show tha t  the oil contains signifi- 
cant amounts of linoleic and oleic acids al though the 
values for the former  are higher and  for the lat ter  
arc lower than previously repor ted (4,9-11). 

The biological trials indicated tha t  the Brazil  nu t  
oil, as measured by  growth and percentage digesti- 
bility in rats, is comparable to other vegetable oils 
and animal  fats  now in cmmnon use for human  con- 

sumption, either fresh or heat-treated. Fur the rmore  
the ra t -growth tr ials  give no evidence of toxicity and 
indicate that  the Brazil  nu t  oil could be used as an 
edible oil. The highest level tested, 20% of the diet, 
produced good growth and did not lower the consump- 
tion of food. I ts  high linoleic acid content as reported 
here and also found by  other workers (6,11) is an 
addit ional  p rope r ty  to be desired in a good table oil. 
In  view of the favorable characteristics of the oil, it 
is highly desirable tha t  the protein quali ty of the 
Brazil  nu t  press-cake be investigated for  both human  
and animal diets. 
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Composition of the Oil of Asphodclus Fistulosus 

(Piazi) Seeds 
SHAFIQ AHMAD KHAN, MUHAMMAD ILYAS QURESHI, MUHAMMAD KHURSHID BHATTY and 
KARIMULLAH, West Regional Laboratories, Pakistan Council of Scientific and Industrial Research, Lahore 

T h e  s e e d  oi l  o f  Asphodelus fistulosus (piazi) c o n t a i n s  0 . 5 %  
m y r i s t l c ,  5 . 7 %  p ~ l m i t i c ,  3 . 6 %  s t e a r l c ,  3 3 . 1 %  oleic ,  a n d  5 4 . 9 %  
l i n o l e i c  a c i d s .  

T h e  1 . 8 %  n o n s a p o n i f i a b ] e  m a t t e r  a p p e a r e d  to  c o n t a i n  f u c o s -  
t e r o l  a n d  a y e l l o w ,  u n i d e n t i f i e d  s u b s t a n c e .  

A S P H O D E L U S  F I S T U L O S U S  ( F I A Z I ) ,  N.O. LILIACEAE, 
weed grows abundant ly  along with wheat  in the 
Indo-Pakis tan  subcontinent.  I t  is a pest of the 

wheat  crop, and efforts have been made to eliminate 
it. Annual  collection of the weed seeds in wheat  in 
West  Pakis tan has been repor ted to be 8,750 tons (1). 
This estimate is based on an assumption that  the total  
harvested wheat  contains 0.25% of the seeds. 

Since eradication of the weed has not been ac- 
complished, it is desirable to find a commercial use. 
Muhammad (1) reported that  the seeds contain 21% 
of a dry ing  oil and (2) that  the protein value of 
the seeds was higher than  that  of several cereals. 
However  composition of the oil was not determined. 
In format ion  about  the oil might  lead to industr ial  
applications. In  addit ion to the work on oil compo- 
sition repor ted here both the oil and the protein val- 
ues of the seeds are being intensively studied at the 
West  Regional Laboratories.  

Experimental 
The seeds were crushed in an iron pestle and mor- 

tar.  The meal was extracted with petrolemn ether 
(50-70~ in a Soxhlet apparatus .  The solvent was 
distilled f rom the extract  a f ter  dry ing  over anhydrous  
sodium sulphate. The last traces were removed at 
80-90~ 

Physical  characteristics and chemical values of the 
oil were determined by the usual nlethods (3,4). 
They are recorded in Table I. 

T A B L E  1 

:Physico-ChemicaI Character is t ics  of the Oil 

Refrac t ive  index ~ 1~4740 at  21.5~ 
Specific g rav i ty  ~ 0.9230 
Color (Lovibond) ---- 2 0 Y - - 1 . 0 R  
Saponification value ----I 85.4 
Iodine value ~ 1 4 2  
Acid va lue  ~- 2.07 
R.M. value ---- 0.86 
Folenske value ~ 0.45 
Kirschuer  value ---- 0.08 
:Hehner value ~ 94.73% 
Satura ted  acids (Ber t , ' am oxidation) ---- 10 .50% 
Nonsaponifiable mat ter  ~ 1 .9% 



Au~us% 1961 KHAN ET AL. :  0 I L  OF A S P H O D E L U S  F I S T U L O S U S  SEEDS 4 5 3  

Resolution Into Various Acid Fractions 

The oil was saponified with 0.5N alcoholic K O H  
solution under  reflux for  4.5 hrs. The alcohol was 
then distilled under  reduced pressure f rom the soap 
solution. The residual soap was diluted with water  
and extracted with diethyl  ether to remove the non- 
saponifiable matter .  F a t t y  acids were obtained from 
the soap by the addition of dilute sulphurie acid. 

The f a t t y  acids were separated into " s o l i d "  and 
" l i q u i d "  fract ions by  Twitehell 's  lead salt-alcohol 
method as adapted  by Hildi tch (5), as shown in Ta- 
ble I I .  The acids were characterized through bromo- 
derivatives of the liquid acids and methyl  esters of 
the " s o l i d "  acids. 

TABLE I I  

Lead Salt Acid Separation 

Values Total "Solid . . . .  Liquid" 
I acids I acids acids 

Percentage .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /i 10.1 , 89.9 
Saponification value .............................. 219 213.5 202.3 
Iodine value .......................................... 148 1.1 153.6 

Liquid Acids 

Bromo-derivatives of the liquid acids were pre- 
pared according to Jamieson and Baughman  (6).  
F rom the derivatives the amounts of Cls unsa tura ted  
acids were calculated. 

Solid Acids 

The solid acids were converted to their  methyl  
esters according to Hildi teh (7) and f ract ionated by 
distillation under  reduced pressure. 

B y  combining results of these analyses and calcu- 
lations, the eomposition of the oil is indicated in 
Table I I I .  

The nonsaponifiable mat te r  in diethyl ether was eon- 
eentrated under  reduced pressure.  The residue was 
crystallized f rom 95% alcohol. The m.p. of the crys- 
tals was noted to be 129~ (uncorrected) .  Aeetyl, 
benzoyl, bromo-, and digitonide derivatives of the 

TABLE I I I  

Composition of Oil from Asphodelus fistulosus 

Acid % as Glyceride 

~Iyristic -- 0.5 
Pahnitic : 5.7 
Stearic : 3.6 
Oleie 33.1 
Linoleic : 54.9 
Nonsaponifiable matter : 1.8 

Total = 99.6 

sterol had 119 ~ 119.5 ~ 105-109 ~ and 234-237~ 
(deeomp.) as their melt ing points, respectively. F r o m  
these tests the crystals above were inferred to be of 
fucosterol. The alcoholic nmther liquor contained a 
yellow substance which was not identified. 

Discussion 

The bromo-derivatives indicated that  oleie and lin- 
oleie acids were present  in the liquid acids. Fur ther ,  
that  the liquid acids were of the same carbon content 
was concluded f rom their saponifieation equivalents 
and the amounts  of the crystallizable bromo-deriva- 
tires. Where  the acids have the same earbon content, 
esterifieation and fract ionat ion of the esters are non- 
conclusive. F rom the saponification values given in 
Table I I ,  only C18 acids eousti tutue the liquid acids. 
Since a hexabromide derivative f rom the liquid acids 
was not obtained, it was inferred that  linolenic acid 
was absent. Tet rabromide derivat ive (m.p. 112-113 ~ 
C.) established the presence of linoleie acid. The rest 
of the liquid acids was taken as oleie acid. 
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�9 Letter to tke Editor 

The Preparation of Pure Methyl Linoleate 

T 
H E  UREA ADDUCT M E T H O D  ( 1 )  h a s  b e e n  u s e d  f o r  

the p repara t ion  of large quantit ies of methyl  
linoleate f rom safflower seed oil. The yield was 

21-24%, and the final p roduc t  was contanfinated with 
1% of an impur i ty  assumed to be methyl  oleate. 

In  this labora tory  the same method has been closely 
followed. Whereas Kepple r  et al. (1) used an alkali- 
refined safflower seed oil, we have used a " n o n  b r e a k "  
sample containing 1.25% FFA.  To neutral ize these 
free f a t t y  acids an equivalent amount  of metallic 
sodium has been added in addition to the anmunt  
used in the previous method. Separat ion of methyl  
linoleate f rom 2,886 g. of methyl  esters, isolated f rom 
3,000 g. of safflower seed oil, was followed by  gas 
liquid chromatographic  analysis, using an eight-foot 
column packed with 20% diethylene glycol adipate 
polyester on Celite at 207~ 

Kepple r  et aL (1) rejected the ntother liquor re- 
maining af ter  the four th  crystallization (Fract ion IV, 
Table I ) ,  but we have found that  these contained a 
fu r the r  500 g. of linoleate, essentially free of other 
f a t t y  arid esters. Sehlenk (2) has reported that  the 
yield of the urea linoleate adduet  can be increased 
by reducing the volmne of the solvent. Therefore the 
20 liters of mother  liquor were concentrated at re- 
dueed pressure under  ni trogen to 10 liters. Gas liquid 
chromatography and iodine value (3) deternfinations 
showed that  no change in the methyl  linoleate had 
oeeurred dur ing the concentration. A fu r the r  1,500 
g. of urea was added to the concentrated mother  
liquor, the mass was heated and allowed to stand 
over-night at room temperature .  The urea adduct  
was filtered and washed with 2 liters of methanol. 

The four th  crystallization produced 99.4% of lin- 


