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be concluded that  the Diels-Alder adduct  of divinyl 
sulfone and eleostearic acid exists as a t r ansannuIa r  
sulfone ( I I I ) .  

Summary 
The reaction of divinyl sulfone with alpha-eleoste- 

aric acid has been studied. The reaction product  was 
found to be monomeric, consisting of only one divinyl 
sulfone and one eleostearie moiety. Contrary  to expec- 
tations, the adduct  contained only two ethylenic link- 
ages ra ther  than three and the addition product  is 
considered to be a t r ansannula r  sulfone. 
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Morro Seed Oil 1 

t • 

MARIO L E W Y  V A N  SEVEREN,  Servicio Cooperativo Agncola Salvadore~o-Americano, Centro 
Nacional de Agronomla, Santa Tecla, El Salvador 

T 
IlE MORRO TREE, Crescentia alata HBK,  which be- 
longs to the family  Bignoniaceae, grows to a 
height of 4 meters  and produces globose frui ts  

that  are borne direct ly on t runk  and branches. These 
fruits,  15 era. in diameter,  are brownish yellow when 
ripe, contain a pulp  with a characteristic agreeable 
odor, and have a sweetish taste tha t  is very  palatable 
to livestock. The seeds, which are contained in the 
pulp, are dark  brown and flat, have a hear t  shape, and 
are 8 mm. long, 6 mm. thick;  the hull is thin and the 
kernel yellowish white. 

The average weight per  indivudual  seed is 40 rag., 
73% of which represents  the kernel and 27% the hull. 
With  an average of 8% moisture the seeds contain 
31% oil. They are utilized in E1 Salvador in the 
prepara t ion  of refreshments  (called "horchata"), to 
which they impar t  their  par t icular  agreeable aroma. 
The seeds are sold in the markets  for these purposes. 

The Morro tree grows wild and is usually found 
growing in heavy clay soils (grumosols usually 1 or 2 
meters  deep over ha rdpan ) ,  which in spite of their  
level topography  are not adapted  to most other agri- 
cul tural  uses. These soils, which constitute about 3% 
of the agr icul tura l  land of E1 Salvador and which 
occupy large areas in other Central  American coun- 
tries, are general ly used only for unimproved pastures 
consisting of nat ive grasses. Dur ing the ra iny  season 
such soils become water-logged and, dur ing the d ry  
season, so d ry  that  large cracks appear.  Morro trees 
seem to be the climax vegetation on such soils. 

The  n o r t h e r n m o s t  po in t  of d i s t r i b u t i o n  of the  
]V[orro is Mexico while the southernmost  is Colombia 

1 A contribution from Servicio Cooperative Agrlcola Salvadorefio- 
Americano, a technical agricultural service organization for El Salvador, 
operated jointly by the Government of E1 Salvador and the International 
Cooperation Administration. 

and Venezuela (4,5,6). The only known uses so fa r  
are that  the pulp  is eaten by  livestock, the seeds are 
used for  refreshments,  and to a limited extent the 
hard  epicarp is used as containers or cups by rura l  
people. 

As the frui ts  are attached to the t runk and branches, 
harvest ing is done by hand. Some of the r ipe f rui ts  
fall, and even though cattle can break the hard  shell, 
the f rui ts  are usually cut in halves and the pulp  is left  
for the cattle to feed on. 

The analysis of the whole pulp is shown in Table I. 

TABLE I 

Analysis of the Whole Pulp, Including Seeds, of Ripe Morro Fruits " 

J % 
Moisture .......................................................................... 73.43 
Proteins b ....................................................................... I 14.60 
Fat b ................................................................................ I 13.00 
Crude fiber b ................................................................... 6.75 
Carbohydrates (by difference) ~ ...................................... 56.35 

a Determined by Official Methods of the A.O.A.C. (2) .  
b On dry-matter basis. 

Laboratory Procedure. Hulls  of the Morro seed can 
be separated f rom the kernel relat ively easily by as- 
pirat ion because they do not adhere to the kernel when 
dry. 

Labora to ry  samples of Morro seed oil were prepared  
by p r e y i n g  the ground kernels in a Carver  hydraul ic  
press at a t empera ture  of 100°C. and at a pressure of 
5,000 p.s.i. The moisture content of the seed when 
pressed was approximate ly  8%. Expression of the oil 
was easier when the moisture was increased to 10%. 

Oil extracted with petroleum ether had about the 
same characteristics including color and flavor as the 
pressed elk 
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No refining test was made as the organoleptie prop- 
erties permit the use of the unrefined oil after filtering 
and, where necessary, neutralization.  According to 
Squibb et al. (7) ,  the oil has a coefficient of digesti- 
bility of 96.4 as determined on rats. 

Characteristics of the Oil. The color of the oil, 
whether extracted by pressure or solvent, is l ight yel- 
love in color, is a l iquid at room temperature,  and has 
the strong odor and flavor of olive oil. 

T A B L E  I I  

C h a r a c t e r i s t i c s  of M o r r o  Seed  Oil a 

V a l u e  Oha_r_ac!.eristics 

Specif ic  g r a v i t y  2 5 / 2 5 ° C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 0 . 9 1 3  
Refr~.et ive i n d e x  N n  4~j°. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 , 4 6 1 6  
F r e e  fa t ty  ae ids  as % oleic  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1.1 
] iodine value  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 0 . 2  
H e h n e r  v a l u e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . -  
S a p o n i f i e a ,  t i o n  va lue  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 9 0 .  
U n s a p o n i f i a b l e  m a t t e r  % .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 .21  

~ A l l  c h a r a c t e r i s t i c s  w e r e  d e t e r m i n e d  by  the  Official and  T e n t a t i v e  
M e t h o d s  of the  A m e r i e a n  Oi l  Chemists '  Soe ie ty  ( 1 ) .  

Table I[  shows the characteristics of the oil, and 
Table I l l  gives the fat ty  acids composition. 

Morro seed oil resembles both olive oil and cotton 
seed oil, in composition. It differs special ly in the 
amount  of l inolenic acid present. The acid is found 
in lesser quantities than is found in soybean oil. Cala- 
bash seed, Cresce~ltia cujete (a closely related species),  
produces an oil the chara(tteristi(,s of which are sinlilar 
to those of Morro seed oil (3). 

T A B L l e  I l l 

( Jon l lms i i i on  of  Morro Seed Oil =' 
( e x p r e s s e d  as p e r e e n t a l z e  o f  f a t t y  ae . ids)  

± : :z:: . . . . .  : : 
Cons t i tuent  % 

O (  ~ . . . . . . . . . . . . . . . . . .  ' : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 .8  
IAnole ic .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] I 5 0 
I n ( l i  I • o : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 3  
S a t u r a t e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 16.(i 
C o n j u / n t l , d  d i e n e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ 0 .  l ti 

" l ) e t .m 'mined  by A . O . C . S .  M e t l m d  (1d7 4 8  ( t ) .  

Discussion 
The storage of Morro seed presents no special prob- 

lems. One must  take care against insect infestat ion 
as the seed may  be attacked by the almond moth, 
Ephestia cautella (Wlkr) .  

The residual cake is rich in proteins and can be 
used both for human and animal consumption.  Table 
[ V  gives the composit ion of the cake. 

T A B L E  I V  

Compos i t i on  of the  R e s i d u a l  Cake  of Morro  S e e d  a 

C o n s t i t u e n t  % 

M o i s t u r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 2 5  
P r o t e i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0 . 6 0  
Fat  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 1 6  
A s h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 .69  
C r u d e  f iber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 . 7 2  
N i t r o g e n - f r e e  ex trac t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 . 5 8  

a D e t e r m i n e d  as pre scr ibed  in Otticial Methods  of Analys i s ,  A . O . A . C .  ( 2 ) .  

As the cake has the same flavor as the seed, it could 
be used for the preparation of beverages in the same 
manner  as the seed. 

Summary  
The seeds of the Cresccntia alata, known as Morro in 

El  Salvador and other countries of Central America,  
contains 31% oil. This oil is l ight yelh/w with a strong 
odor and flavor of olive oil and does not  need refining. 

A fa t ty  acid analysis  of 5Iorrow seed oil showed 
61.8% oleic, 15.0% linoh~ie, 2.3% l inolenic, and 1.6.6% 
saturated acids. 
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Malonaldehyde Production During the Controlled 

Oxidation of Pure, Unsaturated Fatty Acids 
BASIL G. T A R L A D G I S  2 and B E T T Y  M. W A T T S ,  a Department of Food and Nutrition, 
Florida State University, Tallahassee, Florida 

T 
I l E  M O D I F I C A T I O N  o f  t h e  2 - t h i o b a r b i t u r i c  a c i d  

( T B A )  method to allow the quantitative deter- 
mination of malonahledyde in ran(rid foods (6) 

enables independent  workers to compare quantitat ively 
T B A  numbers obtained from different foods and to 

1 T h i s  paper  reports  research  unde, . tak( ,n in cooperat ion  w i t h  the 
Q u a r t e r m a s t e r  Food  and Conta iner  Ins t i tu te  for the A r m e d  Forces ,  Q M  
R e s e a r c h  and ]~3n~'ineering Command,  U.  S. A r m y ,  and  has  been  as- 
s igned n u m b e r  2 0 1 4  in the ser ies  of papers  approved  for publ icat ion .  

P r e s e n t  address :  Central  Food R e s e a r c h  Laborator ies ,  L ibby  M c N e i l i  
and_ L ibby  C o m p a n y ,  B l u e  I s land ,  Jill. 

:~ Some of this  work  was  c o n d u c t e d  at the A m e r i e a n  M e a t  I n s t i t u t e  
F o u n d a t i o n  d u r i n ~  the  period of the F r a n k  C. Vibrans  F e l l o w s h i p  held 
by  this  aut lmr d u r i n g  the  s u m m e r  of 1 9 5 8 .  

correlate them with taste-panel results. These COnl- 
par,sons would have nmre significance however if 
quantitat ive data existed also on the T B A  values of 
pure unsaturated fatty  acids, which are believed to 
be responsible for the production of malonaldehyde in 
rancid foods containing them. 

Wilbur et al. (8) fol lowed the effects of ultraviolet  
radiation and different catalysts on the TBJ-chro -  
nlogen production from unsaturated fa t ty  acids and 
their esters. No independent  measurement  of fat  
oxidation was used. T B A  vahles of the catalyzed 
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oxidation of the f a t t y  acids showed that  linolenic 
acid reached the highest value, followed by  arachi- 
donic and linoleic. T B A  values of oleic acid were 
negligible. 

Kenaston,  Wilbur ,  et al. (2) in a more recent paper  
have compared the extent of oxidation of unsa tura ted  
f a t t y  acids as measured by peroxides, aldehydes, diene 
conjugation, and the T B A  method. Although their  
T B A  method was not quanti tat ive,  they were able to 
show that  this method is more sensitive and precise 
than  peroxide for linolenic and linoleic acids, at least 
for  the ear ly  stages of oxidation that  they have 
followed. 

Studies in our laboratories on TBA values of cooked 
meats and fishery products  over the past  several years 
have f requent ly  shown a fall  of TBA from earlier 
higher values (7 ,9) .  Such experimental  evidence 
suggests that  T B A  values reach a peak dur ing storage, 
which may  be correlated with oxygen uptake. I f  this 
is true, then the malonaldehyde precursor  does not 
accumulate as a stable end-product.  

Similar  studies have also shown that  fish products  in 
sealed cans reached TBA numbers  in the range 6-9 
and mainta ined these values over long storage periods 
(7).  Af t e r  the cans were opened, the TBA numbers  
increased to peaks of 30-40. I t  is possible therefore 
that  oxygen is necessary not only for  the product ion 
of the malonaldehyde precursor  but also for  its 
decomposition. 

The TBA reaction mixture  f rom several food prod- 
ucts gives another  peak at  450 mr,. This peak is not 
observed with malonaldehyde-TBA chromogen, but  it 
was noted with unsa tura ted  f a t t y  acids (7).  Landucei  
et al. (4, 5) have postulated that  the TBA-reduetone 
chromogen undergoes rear rangement  in several steps 
upon standing, giving rise not only to a 450 m~ peak 
but  to other peaks also. I f  this is true, then absorption 
at 538 m/, (malonaldehyde-TBA complex) should de- 
crease upon standing and the 450 m~ peak should 
increase or other peaks should appear.  

The purpose of this s tudy is to measure quanti ta-  
t ively the product ion of malonaldehyde dur ing the 
controlled oxidation of pure, unsa tura ted  f a t ty  acids 
and correlate it with their  off-odor. Absorpt ion at  
450 m~, obtained when the oxidation products  of the 
f a t t y  acids are reacted with TBA, will be explored also. 

Materials  and Methods.  Pure  oleic, linoleic, lino- 
lenic, and arachidonic acids were obtained f rom the 
Hormel  Inst i tute.  The f a t t y  acids were emulsified in 
0.1 M phosphate buffer p i t  6.0, using 0.2 g. of Tween 
20 (Atlas Powder  Company)  in 30 ml. of buffer. The 
concentration of f a t ty  acids was 0.1 nlmol per  ml. 

In  the case of oleic acid, 1% linoleic acid was added 
to the oleic, before the prepara t ion  of the emulsion, 
and 1 p.p.m, of copper in the form of copper sulfate 
was added to the emulsion in order to speed up the 
oxidation. The concentration of oleie acid was also 
0.1 mmol per ml. 

The oxidation was carried out in the W a r b u r g  ap- 
pa ra tus  at 45°C. Three ml. of the emulsions were used 
in each W a r b u r g  vessel. The contents of individual 
vessels (0.3 mmol of f a t ty  acid) were removed at 
various stages dur ing the oxidation, made up  to 100 
ml. with distilled water  and sufficient 2:1 HC1 to 
br ing  the p H  to 1.5 arid distilled as described by Tar- 
ladgis et al. (6).  The T B A  reaction was per formed 
on the distillates, and the TBA numbers  were ex- 
pressed as rag. of malonaldehyde in 1,000 g. of f a t ty  
acid. Absorpt ion of the TBA reaction mixture  was 
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FIG. 1. Oxygen uptake of unsaturated fa t ty  acids and pro- 
duction of malonaldehyde. 

Oxygen uptake ( ) TBA number ( - - - )  
• - -  Linolenic acid 
0 - -  Linoleie acid 
X--Oleic acid (catalyzed) 

read not only at the malonaldehyde peak at 538 m~ 
but at 450 m~ also. The readings at  these wavelengths 
were repeated at intervals up to 10 days. 

Odors of the distillates obtained for  the T B A  test at  
various oxidation levels were compared with each 
other, with distillates f rom meat  having high tissue 
rancidity,  and with distillates f rom 1,1,3,3-tetraethoxy- 
p r o p a n e  ( y i e l d i n g  m a l o n a l d e h y d e  u p o n  ac id  
hydrolysis) .  

Resul ts .  Figure  1 shows the oxygen uptake  and 
malonaldehyde produced by  oleic, linoleic, and lino- 
lenic acids oxidized under  normal  atmospheric condi- 
tions. The TBA numbers  of all acids reached a peak 
at about the time that  the rate  of oxidation began to 
decline. There was very  little decline in the TBA 
numbers following the peak. 

I t  is believed that  the oxidation of linoleie and lino- 
lenic acids in these experiments was inhibited in the 
Tatter stages by depletion of oxygen within the War-  
burg  vessels. The same reason may  account for the 
leveling off of the TBA numbers  af ter  the peak is 
reached. The experiments were repeated therefore, 
exactly as before, but under  an atmosphere of oxygen, 
i.e., pure  oxygen was flushed through the vessels each 
time the manometers  were reset. Ins tead of oleic acid, 
in the oxidation of which oxygen was not believed to 
be a l imiting factor, arachidonic acid was included in 
this series of experiments. The results are shown in 
F igure  2. 

The shapes of these curves are similar to those ob- 
tained by Holman and Elmer  (1) and Kern  et al. (2),  
but  the oxidation of the f a t t y  acids was followed to 
completion. Peak TBA numbers  of linolenie are double 
those of linoleic and approximate ly  24 times higher 
than the values obtained in a catalyzed oxidation of 
oleic acid. TBA numbers  of arachidonic lay between 
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of oxygen  at 45°C. 
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those of linolenic and l inoleie, respectively. This is in 
agreement  with the fil|(lings of Wilbur  et at. (8) for 
the ul t raviolet  radiatioll-catalyzcd oxidation of the 
same f a t t y  acids. In the, early stages of oxidation, of 
t)art icular concern ill many  food products,  the malon- 
aldehyde produced by l inolcnie and arachidonie acids 
is m a n y  times that  pro(lu('(,d by linoleic acid. This is 
in agreement  with th(~ fimlings of Kenast(m et at. (2). 

Comparison of Figur(,s l m~d 2 shows the l imit ing 
effect of oxygen det)letion on oxygcn uptake  and TBA 
numbers of linoleic al|d linolenic acids. The increase 
of the p(,ak TBA numbers  of ]inolcnic acid is not pro- 
portional to the increase of the oxygen uptake. This, 
as well as the lower TBA nmnbers  of arachidonic acid, 
is believe(t to be caused by polymerization of these 
two highly unsa tura ted  f a t ty  a(,,ids. The format ion of 
a yellow insoluble polymer  was observed in the War-  
burg  vessels at the late stages of oxidation. This poly- 
mer  was removed by  the strong acid used in the dis- 
t i l la t ion-TBA method an<t inc]lMed ill the quant i ty  to 
be distilled. 

Odor of Distillates. With distillates fr<)m linoleic, 
linolenic, and  arachidonie, acids the o(h)r was at  a 
max imum when the TBA mmlbers  were at their  peaks 
and declined in intensi ty  beyond the I)cak. Distillates 
f rom oleic acid did not have nmch of an odor differ- 
ence, and the odor intensi ty was much h)wcr. 

Qual i ta t ively the odor of the distillates f rom arach- 
idonic and linoleic acid resembled those f rom the 
rancid meat.  The odor of the linoleie acid distillate 
was still detectable af ter  diluting 1:10,000. The odors 
of the distillates f rom ]inolcnie and oleic a(;i(ts closely 
resembled the odor of mahmaldehye ;  the former  was 
much s t ronger  than the latter.  

Absorpt ion at 450 m~. Figure  :~ compares the ab- 
sorption at 450 m~ and 5"18 m~ of the T B A - f a t t y  acids 
reaction products.  Progressively increasing absorp- 
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Fw.. 3. Compar i son  of absorp t ion  a t  450 zn~ and  538 m~ of 
T B A - f a t t y  ac id  re ' tef lon mix ture .  The absc issa  r ep resen t s  pro- 
gress ive  ox ida t ion  in the W a r b u r g  ( fo r  oxygen up t akes  refer  
to F i g u r e  2) .  

| n i t iM opt ica l  dens i ty  a t  538 .......................................... e - e - e  
In i t iM ot,ticM dens i ty  a t  450 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 - 0 - 0  

O])tie'd dens i ty  a t  450 a f t e r  TBA r(mction 
mix tu re  had  stoo(I 120 hrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X - X - X  

OI)tic:d d e n s i t y  a t  5:18  : l f tcr  the TBA re.('tioH 
mix tu re  had  stood 120 hrs .......................................... - . . . . . . . . .  

tirol at 450 m~ is observed with all a('ids when the T B A  
chro l | lOg(~ l l  is  a | l o w e d  to  s t a n d  a t  r o o l i i  t ( 'mpcrature .  
Aft(,r several days the s()hlti(m app(,ars yc]h)w ra ther  
than p ink  in coh)r. The total abs(*rl~tion at  450 m~ 
b(.eomes mul.h higher than at 538 nl~ in the cases of 
oh,it and lim)lcic acids. 

Dur ing  this period of standing, optical (h,nsity at 
538 m~ increased only about 1()~, and 1iris (luring th(~ 
first two clays of standing. No peaks were observ(,(l at  
any other wavelength. 

D i s c u s s i o n  

The above expcrim(mts show (~learly that  mahmMdc- 
hyde production duril~g the oxidation of pure  unsatu- 
rated f a t ty  acids under  controlled conditions follows 
very closely thcir oxygen uptake,  reaching a peak 
at the same time the oxygcn uptake  s tar ts  declining. 
ilt becomes evident therefore that  the malonaldchyde 
precursor  does not accmnulatc as a stable end-product  
but  that, a f te r  reaching the peak, more precursor  is 
destroyed than produced. ()xygcn seems to be a lim- 
iting factor  not only for  the oxidation of the f a t t y  
acids but  for  the destruction of this precursor  also. 

The distillates from different foods and  f rom pure  
unsa tura ted  f a t t y  acids contain a compound which 
reacts with T B A  to give a peak at 450 m/x. This peak 
is not observed with pure  maloualdehyde solutions, 
and the compound responsible for it has not been iden- 
tified. I t  has been shown that, upon s tanding  of the 
TBA-fa t t y  acid reaction mixtures,  this peak  progres -  
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sively increases while the peak at  538 mt~ (malonaldc- 
hyde)  increases very  slightly. This is thought  to be 
due to the slow liberation of a compound, which reacts 
with the excess TBA present in the solution to give 
rise to the complex absorbing at  450 mt~. I t  is not due 
to the rea r rangement  of the malonaldehyde-TBA Com- 
plex, as postulated by Landucei  (4), since there is no 
decrease in absorption at 538 m~. 

Summary 
The quant i ta t ive product ion of malonaldehyde dur- 

ing the oxidation of pure, unsa tura ted  f a t ty  acids 
under  controlled conditions, has been measured and 
correlated with their  off-odor. I t  was found that  
malonaldehyde does not accumulate as a stable end- 
product  of fa t  oxidation but  reaches a peak at the 

same time that  oxygen uptake  begins declining. Oxi- 
dation products  of all of the f a t t y  acids investigated 
reacted slowly with TBA to give a compound absorb- 
ing at 450 mt~ in addition to the malonaldehyde-TBA 
complex absorbing at  538 m~. 
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• Letter to the Editor 

Preparation of 8t,10t-Octadecadienoic Acid 

I 
N THE JANUARY ISSUE of this Journa l  Gupta  and 
Kummerow (1) repor t  the prepara t ion  of 8t,10t- 
octadecadienoic acid by the bromination of oleic 

acid with N-bromosuccinimide and free bromine, fol- 
lowed by  debrominat ion with zinc in ethanol. Their  
method results in a 15-20% yield and therefore rep- 
resents a considerable improvement  over previous pro- 
cedures, making this acid as easily accessible as the 
corresponding isomers of 9,11- and 10,12-octadecadi- 
cnoic acids. 

Their  review of previous l i terature  however indi- 
cates that  they were not aware of the fact  that  this 
acid, which Smit  (2) originally thought  to be an 
isomer of 9,11-octadeeadienoic acid and which was 
later  identified as the 10,12-compound by yon Mikusch 
(3),  has also been prepared  by us f rom methyl  oleate 
and methyl  elaidinate via allylie bromination,  fol- 
lowed by dehydrobrominat ion with collidin (4). They 
fur thermore  refer  to the work of Schmidt and Leh- 
mann  (5) and, like these authors, have obtained a 
lower-melting product  thought  to be a 9,11-oetadeca- 
dienoic acid. This work however has been rechecked 
by von Mikusch (3),  with the result  that  no evidence 
was obtained for  the format ion of the supposed 9,11- 
octadecadienoic acid melt ing at 32-33 ° and that  this 
product  evidently was an eutectic mixture  of higher 
melt ing trans,trans-acids. I t  is therefore unlikely that  
the small amount  of conjugated acid, m.p. 33-34 °, 
obtained by  Gupta  and Kummerow is 9,11-octadeca- 
dienoic acid. 

In  this connection it seems appropr ia te  to sup- 
plement fu r the r  the list of known conjugated octa- 
decadienoie acids given by  the recent authors by 
re fer r ing  to the two cis, trans-isomers, which have 
also been obtained pure  and identified, i.e., trans,cis- 
10,12-oetadecadienoic acid, m.p. 23 °, and cis,trans- 
9,11-oetadecadienoie acid, m.p. 20 °. 

The former  was first described by Nichols et al. 
(6) and independent ly  by von Mikuseh, who thought  
this compound had a cis,cis-strueture (7) but  la ter  
accepted the view of Nichols et al. (8).  Nichols et al. 
also obtained a fraction, m.p. --6 to 3 °, which was 
thought  to be the impure  cis,trans-9,11-isomer. By a 
similar procedure, i.e., extensive crystall izatiou of 
alkali-isonlerized linoleic acid, yon Mikuseh obtained 
the pure  cis-tra~ts-9,11-octadecadienoie acid, m.p. 20 °, 
n 2'~/D = 1.4810. The s t ructure  of both of these coin- 
pounds was characterized by diene and pandiene val- 
ues and by the maleie anhydr ide  adducts, which may  
well serve for identification purposes. Adduets  for  
the three positional isomers have the following melt- 
ing points: 

M.A.-adduet of 8,10-oetadecadienoic acid 
m.p. 110 ° C. 

M.A.-adduct of 9,11-octadecadienoic acid 
m.p. 94.5°C. 

M.A.-adduct of 10,12-octadeeadienoic acid 
m.p. 102°C. 

J. D. vow MIKUSC~t, Unilever Research Laboratory 
(p.A.F. ThSrl's V. H. 01fabriken), 
Hamburg-Harburg, Germany 
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