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room temperature and adjusted to a pH of approxi- 
mately eight (hydrion paper) by the addition of a 
methanol-hydrochloric acid solution. ~ The salts which 
precipitated were removed by filtration, and the solu- 
tion was placed in a flask equipped with a stirrer, 
reflux condenser, and dropping funnel.  Forty  grams 
of potassium carbonate were added to maintain alka- 
line conditions and 100 g. (2.5 equivalents) of freshly 
distilled dimethyl sulfate 2 were slowly added while 
stirring the solution. The solution was then refluxed 
for one-half hour, cooled to room temperature, and 
diluted with an equal volume of water. The methyl 
esters were removed from the aqueous solution by 
two extractions with ethyl ether. The ethereal so- 
lution was washed five times with water to remove 
unreaeted dimethyl sulfate, dried over a n h y d r o u s  
sodium sulfate, and filtered. The ether was removed 
under vacuum. Excess dimethyl sulfate is required 

XTen ml.  concentra ted  hydrochlor ic  ac id  in 1 0 0  m l ,  methano l .  
~Techn ica l  d imethy l  su l fa te  w a s  w a s h e d  w i t h  an equal  v o l u m e  of  

ice  water ,  fo l lowed by  one- th ird  v o l u m e  of cold sa turated  s o d i u m  bicar- 
bonate  solut ion,  dried over MgSO4,  and  disti l led u n d e r  reduced  p r e s s u r e .  
( O r g .  S y n t h .  Collective u  I I ,  B l u r t ,  p a g e  6 2 1 . )  

T A B L E  I 

Methyl  E s t e r s  of  R a p e  Seed  Oil a 

I . V .  S a p .  v a l .  % _  _ _  % 

Caleu-  . ~ C a l c u -  ~ " ] I luted b Found luted  ~ ~ 'ouna F . F . A . -  I Yie l~  

104 .2  1 0 4 . 0  / 1 7 3 . 6  1 7 4 . 0  I 0 . 2 2  / 9 9 . 4  

aAlkali  ref ined a n d  b leached  rape  seed oil, I . V .  1 0 4 . 7 .  Sap ,  vaL 17~t .3 .  
bCalcu la ted  f r o m  the  value~  obta ined  for  the r a p e  seed oil. 

because of probable methyl ether formation with 
glycerol and the partial hydrolysis of the dimethyl 
sulfate under the conditions used. 

Table I summarizes a preparation of esters from 
rapeseed oil. The esters obtained were a pale straw 
color as compared to the deep red color of esters pre- 
pared by  the conventional procedure, using sulfuric 
acid as the catalyst. 
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Canadian Erucic Acid Oils. VIII. Component Fatty Acids of the 
Oil From Weed Seed Screenings, Largely Charlock' 
W. H. HOFFMAN/A.  ZUCKERMAN, and N. H. GRACE, Division of Applied Biology, 
National Research Laboratories, Ottawa, Canada 

W E E D  seed screenings from Western Canadian 
cereal crops are largely composed of charlock a 
seeds, 53-77% by weight (5) .  A sample of oil, 

commercially solvent-extracted from the screenings ,  
was found to have a saponifcation value of 182.9 
and an iodine value of 124.8. The relative uniformity 
of the oil as extracted, its refining behavior, its suit- 
ability as a cooking or salad oil, and its use in the 
preparation of shortening have been described (5) .  
This oil, when air-blown, yields bodied oils with sub- 
stantially greater alcohol toleration than blown rape- 
seed oil but with inferior paraffin miscibility (2) .  
The present investigation deals with the fatty acid 
composition of the oil. 

Experimental 
The oil was saponified under nitrogen with only a 

slight excess (10%) of alkali to reduce the possibility 
of isomerization. The mixed fatty acids thus obtained 
were dissolved in acetone (one gram per 10 ml.) and 
crystallized at - -57~ for 24 hr. The precipitate was 
separated by filtration at - -15~ squeezed free of as 
nmeh acetone as possible with a rubber dam, washed 
with a small volume of chilled acetone, and recrystal- 
lized from acetone a t  - - 5 7 ~  This precipitate, after 
being washed and freed from solvent, amounted r 
46.6% of the whole acids and was termed the insol- 
uble fraction (Fraction I) .  The combined filtrates, 
comprising 53.4% of the acids, were labelled as the 
soluble fraction (Fraction S) .  Both fractions were 

1 I s s u e d  as P a p e r  N o .  2 6 8  of t h e  C a n a d i a n  Commit tee  on Food  P r e s -  
erva t ion  a n d  as N . R . C .  N o .  2 5 7 6 .  

SOn loan f r o m  Maple  L e a f  Mi l l ing  Co.  L t d . ,  4 3  J u n c t i o n  road, Toronto  
9, C a n a d a .  

~ B r a , ~ e ( ~  K a b e r  (DC.) L .  C.  Wheeler  var.  pinaab~fida ( S t o k e s )  L .  C.  
Wheeler ,  re ferred  to in an  earl ier  paper  ( 5 )  as  B. arvens@. 

esterified under nitrogen with methanol, with sulfuric' 
acid as catalyst. 

The methyl esters were fractionally distilled through i 
a 91.4-cm. x 25-ram. Podbielniak Hyper-Cal  column, 
Fraction S esters under 9 mm. and Fraction I esters 
under 6.5 mm. pressure. 

Analyses for iodine values, saponification equiva- 
lents, free fatty acids and, in certain instances, diene 
and triene esters were carried out on the distilled 
fractions. Diene and triene ester concentrations were 
estimated from ultraviolet spectrophotometric absorp- 
tion by the A.O.C.S.  tentative method Cd 7-48. It 
was assumed that the specific extinction Coefficients 

T A B L E  I 

Frac t iona t ion  of Methyl  Es ters  of Fa t ty  Ac ids  
Soluble  in A c e t o n e  at  - - 5 7 ~  

F r a c t i o n  

Total  esters  . . . . . . . . . . . . . . . . . . . .  
S - ]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S -3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 - 1 a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 5  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S~19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S - 2 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S~21 a . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 

2 2 . 9 4  
2 2 . 7 2  
2 4 . 0 2  
2 3 . 7 1  
2 3 . 0 6  
2 3 , 8 8  
2 3 . 2 8  
2 3 . 6 5  
2 3 . 0 0  
2 4 . 5 8  
2 4 . 0 3  
2 3 . 3 0  
2 4 , 0 9  
2 3 . 8 9  
2 3 , 5 2  
2 3 , 1 2  
2 0 , 1 7  
3 0 . 5 0  

7 . 0 8  
3 9 . 1 7  

S a p ,  
~lUlV. 

302".1 
2 7 8 . 4  
2 9 5 . 4  
2 9 5 . 1  
2 9 5 . 2  
2 9 4 . 8  
2 9 5 . 2  
2 9 4 . 8  
2 9 5 . 1  
2 9 5 . 3  
2 9 5 . 3  
2 9 5 . 3  
2 9 5 . 1  
2 9 5 . 2  
2 9 5 . 3  
2 9 4 . 9  
2 9 4 . 8  
2 9 4 . 6  
2 9 6 . 3  
3 1 5 . 2  
3 2 0 , 7  
3 7 5 . 8  

I o d i n e  Diene ,  Tr iene ,  
v a l u e  % % 

1 6 9 . 6  
8 1 . 4  2 5  4 3 . 9  

1 6 6 . 6  7 0 . 1  1 0 . 6  
1 7 4 , 3  
1 7 7 , 7  6 3 , 6  2 1 . 5  
1 7 8 . 8  
1 7 9 , 8  5 2 , 8  2 4 . 8  
1 7 9 , 0  . . . . . . . . . . . .  
1 7 8 , 9  
1 7 9 . 6  4 8 , 8  2 7 . 3  
1 7 9 . 8  . . . . . . . . . . . .  
1 8 0 . 2  . . . . . . . . . . . .  
1 8 0 . 6  . . . . . . . . . . . .  
1 7 9 . 4  . . . . . . . . . . . .  
1 8 0 . 2  . . . . . . . . . . . .  
1 8 1 . 1  . . . . . . . . . . . .  
1 8 2 . 3  
1 8 2 . 9  5 1 . 0  2 9 . 9  
1 8 4 . 3  . . . . . . . . . . . .  
1 1 9 . 2  . . . . . .  
115.7 ~ i~  5.9 
1 0 1 . 4  1 5 . 3  1 ,7  

aDis t i l la t ion  res idue  f reed  from unsaponi f iab le  mater ia l .  



T H E  J O U R N A L  O F  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 ,  D E C E M B E R ,  1 9 5 1  5 2 3  

for C2o and C22 esters were equivalent to those of 
C~s esters, and appropriate corrections for the differ- 
ences in molecular weight were applied to the diene 
and triene values. 

The analytical data are shown in Tables I and II. 
When. free fat ty acids were found in the last frac- 
tions, the constants were corrected accordingly�9 The 
interpretation and calculation of fat ty acid composi- 
tion were patterned after the methods described by 
Hilditch (1). A few explanatory notes on the meth- 
ods are given below. 

T A B L E  I I  

F r a c t i o n a t i o n  of M e t h y l  E s t e r s  of  F a t t y  A c i d s  
I n s o l u b l e  i n  A c e t o n e  a t  - - 5 7 ~  

F r a c t i o n  

T o t a l  e s t e r s  . . . . . . . . . . . .  . i  ...... 
I -1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-2 . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  
I -3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I -4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I -7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I -9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -10  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -11  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -12  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -13  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I - I 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -15  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -16  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -17  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 - 1 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -19  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -20  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -21  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -22  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -23  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -24  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -25  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wgt "t 

2 1 . 2 7  
5 . 7 9  
5 . 7 1  

2 Z . 8 8  
2 1 . 7 7  
2 4 . 8 6  
2 3 . 6 2  
2 2 . 9 2  
2 2 . 7 5  
2 2 . 5 7  
2 2 . 6 7  
2 3 . 2 2  
1 9 . 1 2  
1 8 . 7 6  
2 3 . 0 0  
2 3 . 5 8  
2 1 . 8 6  

8 . 5 9  
1 0 . 9 7  
1 4 . 3 4  
1 9 . 5 5  
3 0 . 1 8  

5 . 8 0  
3 2 . 9 0  

Sap. 
~quiv. 

3 1 4 . 5  
2 6 9 . 2  
2 7 0 . 8  
2 7 1 . 2  
2 8 7 . 0  
2 9 7 . 2  
2 9 7 . 2  
2 9 7 . 3  
2 9 7 . 0  
2 9 7 . 1  
2 9 6 . 9  
2 9 6 . 9  
2 9 7 . 2  
2 9 6 . 3  
2 9 6 . 5  
3 1 0 . 7  
3 2 0 . 6  
3 2 3 . 4  
3 2 4 . 5  
3 2 4 . 4  
3 4 5 . 4  
3 4 6 . 7  
3 4 6 . 4  
3 4 9 . 5  
3 4 8 . 0  
3 5 9 . 6  

I o d i n e  D i e n e ,  
v a l u e  % 

7 2 . 3  ...... 
4 . 2  ...... 
0 . 4  ...... 
0 .2  ...... 

6 3 . 4  . . . . . .  
8 9 . 6  5 . 1 6  
6 9 . 6  ...... 
8 7 . 0  ...... 
8 6 . 0  
8 5 . 6  2 . 8 6  
8 5 . 6  ...... 
8 4 . 7  ...... 
8 3 . 7  
8 1 . 4  2 . 9 9  
7 9 . 9  ...... 
7 8 . 0  ...... 
7 5 . 8  
7 4 . 4  0 . 6 3  
7 2 . 8  ...... 
6 5 . 8  ...... 
6 8 . 6  ...... 
7 5 . 0  
7 5 . 2  2 . 1 5  
7 5 . 7  ...... 
6 4 . 0  ...... 
4 7 . 8  ...... 

a D i s t i l l a t i o n  r e s i d u e  f r e e d  f r o m  u n s a o o n i f i a b l e  m a t e r i a l .  

T r i e n e ,  
% 

1 . 5 3  

9 . 8 9  

1 . 5 2  

0 . 1 9  

0 . 1 5  

Distillation Fractions of Soluble Fraction. 
a) Fraction S-1 was assumed to be composed of 

methyl palmitate, methyl hexadecenoate, and the mix- 
ture of unsaturated Cis esters with the composition 
of 8-2. 

b) The compositions of those fractions that obvi- 
ously consisted of unsaturated Cls esters, i.e., S-2 to 
S-18, were calculated from the iodine values and 
the spectrophotometric results�9 The composition of 
adjacent fractions was assumed to be the same, an 
assumption which is not strictly accurate but should 
not introduce appreciable error (1). Thus fractions 
S-3 to S-5 were assumed to have the composition of 
S-4, fractions S-6 to S-8 of fraction S-6, fractions S-9 
to S-12 of fraction S-9, and fractions S-13 to S-18 of 
fraction S-17. 

c) The compositions of fractions S-19 and S-20 
were calculated as mixtures of C2o esters, and of C~s 
esters in the proportions present in S-17. The per- 
centages of dienoic and trienoic estersdetermined in 
analysis of fraction S-20 were higher than could be 
accounted for by the calculated content of C~s esters. 
The excess diene and triene values were attributed 
to eicosadienoic and eicosatrienoic acids�9 These acids 
were not isolated and character ized,  but their ap- 
parent presence was indicated by the saponification 
equivalents and the enhanced ultraviolet absorption 
in the diene and triene regions. 

d) The amount of C2o esters in S-21, the distillation 
residue freed from unsaponifiables, was calculated, 
using the proportions of C2o esters in S-20 and as- 
suming the trienoic ester value in S-21 to be entirely 

derived from C2o material. Since the crystallization 
procedure would have removed C24 acids, the high 
saponification equivalent of S-21 was attributed to 
partially-decarboxylated, polymerized Cas esters, pre- 
sumably derived from simple C~ s esters occurring in  
the same proportions as in S-17. 

Distillation Fractions of Insoluble Fraction. 
a) Fraction I-1 was assumed to be composed of and 

calculated to be methyl myristate (3.3%),  methyl pal- 
mitate (92.3%), and methyl hexadecenoate (4.4%). 

b) Fractions 1-2 and I-3 were calculated as mix- 
tures of methyl palmitate, methyl hexadecenoate, and 
methyl stearate. 

c) Fraction I-4 was calculated as a mixture of the 
C1~ esters found in I-3 and the Cls esters found in I-5. 

d) Fractions I-5 to 1-14 were assumed from their 
saponification equivalents to be composed only of Cls 
esters�9 Ultraviolet spectrophotometric analyses for di- 
enoic and trienoic esters were carried out on three of 
the fractions, I-5, I-9, and 1-13, and the values found 
were applied to the adjacent fractions. Thus fractions 
I-5 to I-7 were considered to contain the same amounts 
of diene and triene found in I-5, fractions I-8 to 1-11 
those found for fraction I-9, and fractions 1-10 to 
1-14 those found for fraction 1-13. The percentage of 
methyl oleate present in each fraction was calculated 
from the diene and triene values and the iodine value ; 
methyl stearate was estimated by difference. 

e) Fractions 1-15 and 1-16 were calculated as mix- 
tures of Cls esters of the composition of 1-14 and Co.o 
esters of the composition of 1-17. 

f )  Calculations on the C2o fractions, 1-17 and 1-19, 
were made as for Cls fractions (I-5 to 1-14). Small 
amounts of dienoic and trienoic esters present were 
calculated as eicosadienoic and eicosatrienoic esters�9 

g) Fractions 1-20 to 1-24 are predominantly C~_ 
esters, but the low saponification equivalents indi- 
cated that the fractionation at this point was poor 
and that the fractions conta ined  some C~. o esters. 
These fractions were therefore calculated as mixtures 
of C22 esters and C~o esters of the composition of 
fraction 1-19. The spectrophotometric results showed 
that the percentage of diene esters had increased from 
that in the C2o fractions�9 This is strong evidence for 
the presence of docosadienoic esters�9 A small amount 
of triene ester, 0.1% in each of these fractions, cal- 
culated as docosatrienoic ester, was detected�9 The 
persistence of triene in relatively high percentage in 
the later fractions makes it doubtful  that C2o esters 
are responsible for the apparent trienes. 

TABLE I I I  

C o m p o n e n t  A c i d s  of t h e  C r y s t a l l i z a t i o n  F r a c t i o n s  a n d  of  t h e  
T o t a l  A c i d s  of W e e d  S e e d  Oil  

( P e r c e n t a g e s  b y  w e i g h t  of f a t t y  a c i d  c o n t e n t )  

�9 S o l u b l e  

M y m s t J c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ...... 
P a l m i t i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I " 
H e x a d e c e n o i e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F 0 . 4  
S t e a r i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ ...... 
0 l e i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 8 . 2  
L i n o l e i e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 4 9 . 2  
L i n o l e n i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 . 7  
A r a c h i d i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 
E i c o s e n o i e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I "6:1 
E i c o s a d i e n o i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 .4  
E i c o s a t r i e n o i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .2  
B e h e n i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E r u e i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ...... 
D o e o s a d i e n o i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 
D o c o s a t r i e n o i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ...... 
L i g n o c e r i c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i ...... 

;o lub le  I 
l c t i o n  I 

46~ _ 
race 
6 . 2  I 
r a c e  
3 .6  

4 5 . 4  
1 .9  
0 . 7  
1 .8  

1 9 . 0  
0 .1  

T r a c e  
1 . 0  

1 8 . 1  
0 . 4  

T r a c e  
1 .7  

T o t a l  
a c i d s  

T r a c e  
B.3  
0 .2  
1 . 7  

3 0 . 9  
2 7 . 1  
1 3 . 0  

0 .9  
1 2 . 1  

0 . 8  
0 .1  
0 . 5  
8 . 4  
0 . 2  

T r a c e  
0 . 8  
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h) Tlle composition of fraction 1-25, the residue 
freed from unsaponifiables, was calculated as a mix- 
ture of esters of the composition of fraction 1-25 and 
nlcthyl ]ignocerate. 

Composition of the Oil 

The compositions of the fa t ty  acid fractions ob- 
tained by crystallization from acetone and the overall 
composition of the oil are shown in Table III .  In 
contrast to most Cruciferae oils the present sample 
consists pr imari ly  of C~s acids. As might be expected 
in such oils, palmitic acid is the most abundant  of the 
saturated acids. 

Previous analyses of various Cruciferae oils (1, 4) 
have shown a minimum of 40% erucic acid and a 
maximum of 8% eicosenoic. In the weed seed oil un- 
der blvestigation however the content of eicosenoic 
exceeded that  of erucic. The bulk of the present oil 
is dcrivcd from charlock, which makes up 53-77% by 
weight of the seeds in the mixture. Thus even if all 
the erticic acid found was from charlock, this species 
could contain not more than 17% crucic acid, a figure 
considerably lower than reported for other Cruciferae 
oils. Until recent years the presence of eicosenoic acid 
in these oils has been overlooked, but  the work of Hop- 
kins (3) on hare 's  ear mustard oil, of Baliga and Hil- 
ditch ( ] )  on rapeseed oil, and of Kapur  and Daubert  
(4) on various Cruciferae oils have shown its occur- 
reuce in appreciable quantities. Recently Youngs et 
al. (6) reported it to the extent of 11% in Western 
Canadian rapeseed oil. I t  would appear  from the pres- 
ent investigation that  the amount of eicosenoic acid in 
charlock may exceed that  of erucic acid. 

The indicated presence of docosadienoic acid in this 
oil is not surprising since the acid has been found in 
rapeseed oil by Ba l iga  and t I i l d i t e h  (1).  Isolation 
and characterization of eicosadienoic, eicosatrienoic, 
and docosatrienoic acids are required to confirm the 
presence of small but  appreciable amounts of these 
unsaturated acids. The detection and estimation of 
these acids were facilitated, it is felt, by combining 
the techniques of crystallization and analysis of highly 
unsaturated acids by ultraviolet absorption. 

Summary 
The oil from weed seed screenings from Western 

Canadian grain was found to consist of 31% oleic, 
27% linoleic, 13% linolenie, 12% eicosenoic, 8.4% 
erucic, 6.3% saturated, and small amounts and traces 
of other acids. Eicosenoic acid was found in greater 
abundance than erucic acid, a result probably related 
to the fa t ty  acid composition of charlock. The pres- 
ence of eicosadienoic, eicosatrienoic, and docosatrienoic 
acids, hitherto unreported in vegetable oils, is strongly 
suggested. 
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Determination of acid number of oils and resins in aqueous 
medium. G. Narsimhan and S. A. Saletore (Nagpur L'niv., 
Nagpur, India) .  Anal. Chem. 23, 1315(1951). A method for 
t i trat ing fa t ty  acids as an aqueous emulsion is presented. I t  
is especially applicable to dark colored oils. 

The saponification of a-monostearin in a monolayer. It. If. G. 
Jellinek and M. H. Roberts (The Lyons Labs., Hammersmith, 
W. 14). J. Sci. Food Agr. 2, 391(1951). The saponification of 
a-monostearin in a monolayer over a range of surface pres- 
sures and temperatures has been studied on a substrate of 0.1N 
NaOH. Pseudo-unimolccular constants have been found for the 
range 13.5 ~ to 21 ~ but over 22 ~ reaction rates cannot be eval- 
uated in the same manner. Results at the lower temperature 
indicate that  the soap remains in the monolayer and that the 
molecular ureas of soap and monoglyceride are additive. En. 
ergy of activation of the monolayer reaction is similar to that 
of saponification in bulk. 

Mango kernels. D. R. Dhingra, S. N. Kapoor and G. Chandra. 
Proc. Ann. Con~,ention Oil Technol. Assoc. India 3, 39-44(1948). 
The kernels of nmngo contain (% d.b.) fa t  10.7, starch 72.8, 
sugar 1.], protein 9.5, tannins 0.11, ash 3.66. The fa t ty  acid 
composition of the oil is capric 0.15, lauric 2.7; myristic 5.1, 
palmitic 11.2, stearic 31.1, arachidic 1.7, oleic 43.8, linoleic 
4.1 and unsaponifiable matter 0.1%. The kernels and the oil 
meal are suitable for livestock feeding. (Chem. Abs. 45, 8273) 

Flavor stability of edible oils improved by addition of 0.01% 
phytic acid. Anon. Food Proc. 12(11), 35(]951). The pres- 
ence of phytic acid increases the stability of corn, safflower 
and soybean oils. 

Composition of oils from various fresh-water fish. M. N. Cheek- 
enkin (Pedagog. Inst., Pskov, U.S.S.R.). Biokhimiya 16, 193-8 
(1951). The presence of highly unsaturated acids is typical 
of oils from fresh-water fish. The chemical composition of oils 
of 2 closely phylogenetieally related fish are almost the same 
in some cases and entirely different in ethers. (Chem. Abs. 45, 
8788) 

Decomposition of tung oil by Ric in~  lil~ae. P. L. Huang. 
J. Chinese Chem. Soc. 18, 95-102(1951). The decomposition of 
tung oil by Ricinus lipase at 37 ~ to glycerol and fa t ty  acids 
has been studied. The optimum composition of the rea6tion 
mixture is (by weight) :  tung oil 100, ground castor bean 15- 
20, water 80-100, H2SO~ 0.3-0.4, MnSO, 0.2. The initial rate of 
decomposition is directly proportional to the amount of Rivinus 
lipase present, and the length of the induction period of the 
decomposition is inversely proportional to it. On pyrolysis 
at 450 ~ in the presence of 0.5% AICI~, 180 g. crude fa t ty  acids 
obtained by the decomposition of tung oil yield: gasoline (60- 
200 ~ ) 20 cc., kerosene (200-275 ~ ) 40 ec., gas oil (275-350 ~ ) 
33 cc., lubricating oil (~>350 ~ 20 ec. (Chem. Abs. 45, 878~) 

Chemical examination of the seeds of Emblica oflicinalis Gaertn. 
I. The fat ty  oil and its  component fat ty  acids. D. C. Dhar, 
~ .  L. Dhar and D. L. Shrivastava (Central Drug l~esearch 
Inst., Lucknow, India) .  J. Sci. Ind. Research (India) 10B, 
88-91(1951). The seeds of Embliva offieinalis Gaertn. contain 
approximately 26% fixed oil containing 87% mixed acids, sito- 
sterol, and a substance (m.p. 124-25 ~ giving the tests for phy- 
tosterols. The mixed fat ty  acids were separated by Twitchell 's 
modified lead salt-alcohol method into 7.2% saturated acids of 
iodine value 6 and 92.8% unsaturated acids of iodine value 
16].5. The percentage of component acids found in the oil 
were: linolenic 8.8, linoleic 44.0, oleic 28.4, stearic 2.2, palmitic 
3.0, and myristic 1.0. (Chem. Abs. 45, 8787) 


