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Corrections for background based on reading two 
values on either side of a maximum as suggested in 
A.O.C.S. Official Method Cd7-48 (9) will not be valid 
if there is any overlapping of two cusps that repre- 
sent different degrees of conjugation. This will be 
true for absorptions at 315, 328, 346, and 352.5 m~ 
for mixtures containing hexaenoate. 

The elucidation of the nature of the absorption 
spectra of conjugated fatty acids presented by Fig- 
ure 4 should prove useful also in studies of the geo- 
metric configuration of double bonds in conjugated 
or alkali-isomerized fat ty  acids. Conjugated systems 
which differ in geometric configuration of their 
double bonds seem to show corresponding systematic 
differences in the position of their absorption maxima. 
This may also find application in reaching an under- 
standing of the kinetics and mechanisms involved in 
the alkali isomerization of unsaturated fat ty acids. 

Summary 
The dependence of the ultraviolet absorption spec- 

tra for doeosahexaenoate upon conditions used in 
alkali-isomerization has been studied. The extinction 
coefficients at all wavelengths varied with sample size 
when 21% KOH-glycol was used as the isomerization 
reagent at 180~ ; the effect of sample size was due to 
the solubility characteristics of 22-carbon fatty acid 
esters in the isomerization reagent. 

Spectrophotometer slit width is an important con- 
sideration in the measurement of extinction coeffi- 
cients at the absorption maximum at 374 m~. 

Certain conditions which must be met for accurate 
analysis of hexaenoate in fatty acid mixtures are 
described. 

An extension of a theory of Lewis and Calvin has 
been used to clarify the number, position, and to some 
extent, intensity of the peaks in the ultraviolet ab- 
sorption, spectra of natural conjugated and alkali- 
isomerized fat ty  acids. 
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A Methyl Docosahexaenoate: Its Isolation and Characterization 1 
EARL G. HAMMOND and W. O. LUNDBERG, Department of Agricultural 
Biochemistry, University of Minnesota, Minneapolis, Minnesota 

A study of possible relationships between diet and 
the highly unsaturated fatty acids (4, 5, and 6 
double bonds) of human blood lipids has been 

started in this laboratory. The presence of fat ty acids 
with five and six double bonds in fish oils (1, 2, 3, 4, 
5) and in tile lipids of land animals (6, 7) has been 
known for some years, but relatively few investiga- 
tions of their implication in lipid metabolism have 
been made (8, 9, 10). 

In order to determine if alkali-conjugation speetro- 
photometric techniques (11, 12, 13) could be applied 
in accurate quantitative analysis of the highly unsat- 
urated acids in blood lipids, it was necessary to iso- 
late hexaenoate in pure form and to determine its 
ultraviolet spectral characteristics following alkali 
isomerization. Two five-double bond acids have pre- 
viously been isolated and characterized by Herb et 
al. (14). Knowledge of the ultraviolet spectral char- 
acteristics of pure pentaenoate an d hexaenoate is also 
necessary for accurate estimates of the less unsat- 

1 P a p e r  No. 3043, Scientific J o u r n a l  Series, Minnesota Agricul tura l  
Exper iment  Station. This work  was  .supported by a grant- in-a id  f rom 
the Nutr i t ion Founda t ion  Inc.  The findings repor ted in this  pape r  are  
to he included in a thesis to be submitted to the Univers i ty  of Minne- 
sota by Ear l  G. t I ammond in par t ia l  fu l f i lment  of the requirements  for  
the Ph.D.  degree. 

urated acids in mixtures where penta- and hexa- 
enoates are present. No definite evidence of the ex- 
istence of fat ty acids with more than six double bonds 
in animal lipids has been reported. 

This paper reports the preparation (starting with 
hog brain), some of the properties, and the probable 
structure of a methyl doeosahexaenoate, together with 
its behavior under various conditions of alkali isom- 
erization. Some general relationships in the ultra- 
violet spectral characteristics of various alkali isom- 
erized and conjugated fatty acids were encountered, 
and a general relationship in the light refractions of 
mleonjngated fat ty acid esters was also established, 
but for convenience these findings will be described in 
separate communications (15, 16). 

Isolatian 
In preliminary work on fish oils tllat contain both 

penta- and hexaenoie acids, spectra were obtained for 
the C~o pentaenoic acids after isomerization which 
were different from those of tlle pentaenoic acids iso- 
lated fronl beef adrenals by Herb et al. (14). It  was 
therefore decided to turn to a higher animal as a 
source for hexaenoate. Available evidence indicated 
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that  bra in  tissue was one of the bet ter  sources of six 
double bond acids (17, 18). The docosahexaenoate 
was therefore p repared  f rom hog bra in  by  solvent ex- 
tract ion of dehydrated bra in  tissue, solvent segrega- 
tion of a hexaenoate-rieh phospholipid fraction, meth- 
anolysis, low tempera ture  fract ionat ion of the methyl  
esters, and chromatography  on silica gel columns. 

Sixty-eight kilograms of raw hog bra in  were passed 
through a meat  gr inder  with 1~ in. openings, and the 
ground tissue was dehydra ted  at about  5 mm. pres- 
sure and - - 1  to @4~ About  12 kg. of dried mate- 
rial  was obtained, which was then vacuum-packed in 
cans and stored at room tempera ture  unti l  used (less 
than  a month) .  

About  1.5 ks. of the light brown, rubbery ,  dehy- 
drated bra in  tissue was cut into small pieces and 
dropped in.to 2 liters of petroleum ether (Skellysolve 
F ) .  The mixture  was purged  with nitrogen, ~ and the 
container was then sealed and allowed to stand over- 
night. Because of difficulty in separat ing the sedi- 
ment  f rom the petroleum ether extract  10% of meth- 
anol was added, which dissolved addit ional mater ia l  
and caused the residual undissolved mat te r  to clot 
into a pas ty  mass that  could be removed by  centrifug- 
ing. The precipi tate  was washed with a volume of 
petroleum ether equal to the supernatant ,  and the ex- 
t rac t  and washings were combined. Nitrogen was 
bubbled through the solutions at all times except dur- 
ing centrifuging. 

The petroleum ether extract  was concentrated un- 
der par t ia l  vacuum to about  2 liters, and acetone was 
added to make the volume 5 liters. The acetone-insol- 
uble material  was filtered off and freed f rom acetone 
by  evaporat ion with a water  pump.  I t  was then sus- 
pended in petroleum ether (400 ml./100 grams)  and 
the mixture  centrifuged. The precipi tate  was washed 
with petroleum ether (100 ml./250 ml. of original 
suspension),  and the extract  arid washings, were 
combined. 

The foregoing operations were repeated on addi- 
tional batches (1.5 kg.) of dried tissue unti l  the en- 
t ire 12 kg. of dehydrated bra in  had been processed. 
The total  l ipid extracted amounted to 3.8 ks. Of this 
3.13 ks. was recovered as acetone insoluble, and f rom 
the latter,  2.07 ks. of petroleum ether-soluble mate- 
rial  was obtained. Analysis indicated that  the con- 
centrat ion of hexaenoate in the acetone-soluble lipid 
was less than  half  that  of the insoluble f ract ion;  sim- 
ilarly, in the next step, the concentration of hexa- 
enoate in the petroleum ether-insoluble fract ion was 
only half  that  of the petroleum ether-soluble fraction. 

The petroleum ether-soluble mater ial  was subjected 
to methanolysis. Very  mild conditions were necessary 
to avoid undue destruction of the desired componnd. 
Accordingly the following procedure was adopted. 
The petroleum ether extract  was redneed in volume 
under  par t ia l  vacuum unti l  f rothing became exces- 
sive. For  each 2 liters of this concentrate 3 liters of 
5% methanolie H~SO+ were added. This mixture  sep- 
ara ted into 2 layers, and a white precipitate formed 
i n t h e  bot tom layer. A new layer  consisting of esters 
appeared  on standing at room temperature .  The sol- 
vent  was distilled off slowly unti l  the volume was 
redued to 2.5 to 3 liters and the precipi tate  at the bot- 
tom of the flask had dissolved. The mixture  was then 
fur ther  reduced in volume by  vacuum distillation and 

2The nitrogen used throughout this investigation was purified by 
passage over hot copper to remove residual oxygen. 

the methyl esters isolated by  the procedure of Shino- 
wars  and Brown (19). The unsa tura ted  f a t ty  acid 
compounds were protected with ni trogen at all times. 

In  all, about  1,300 g. of methyl  esters were ob- 
tained, which were estimated to contain 62% of the 
original hexaenoate and 34% of the to ta l  lipid ex- 
t racted with methanolie petroleum ether. The phos- 
pholipid was not completely converted to methyl  es- 
ters as a small pereipi tate  formed when the m e t h y l  
esters were dissolved in acetone. The loss however 
was not large. 

The methyl  esters were subjected to low tempera-  
ture fract ionat ion in acetone. By repeated recrystal-  
lizations the 1,300 g. of methyl  esters yielded 313 g. 
of brown oil whose iodine value (Wijs)  was approxi-  
mately  225. This oil was later  shown to contain about  
15% hexaenoate. 

The hexaenoate-rich fract ion f rom the low temper-  
ature crystallizations was fu r the r  f ract ionated on 
silica gel columns. The technique was essentially the 
same a s  that  previously used by  Riemenschneider et  
~l. (20) in the prepara t ion  of other unsa tura ted  f a t ty  
esters of high pur i ty .  Two columns were employed, 
one 6 cm. in diameter  and 104 cm. long and the other 
3 cm. in diameter  and 74 cm. long. The columns were 
filled with a mixture  containing 80% silica gel 3 and 
20% of celite. About  1,300 g. of this mixture  was put  
in the large column and about  200 g. in the small one. 

Oxygen was pa r t l y  removed f rom the columns by  
passing ni trogen through them for  about  24 hours at 
room temperature .  Petroleum ether was then put  into 
a separa tory  funnel  at the top of each column and 
flushed with ni trogen for  about  10 minutes  before be- 
ing allowed to percolate through. 

The methyl  esters were chromatographed on the 
large column in 50-g. batches. Each batch was dis- 
solved in about  250 ml. of petroleum ether tha t  con- 
tained 1.75% peroxide-free dietbyl ether. The solu- 
tion was put  into the separa tory  fnnnel  at the top of 
the column and purged  with nitrogen. Then it was 
allowed to pass slowly into the co]unin, and any  resid- 
ual mater ia l  in t h e  separa tory  funnel  was washed 
into the column with the smallest amount  of solvent 
possible. The same solvent was used for  elution, and 
a succession of eluates having volumes of approxi-  
mately  1.5 liters each were collected unti l  no more 
esters came through the eolmnn. Somewhat bet ter  
separations could have been obtained by  using a 
lower concentration of diethyl ether in the eluant, bu t  
t ime was saved by  using the large column to obtain a 
rough separat ion and following this with fu r the r  frac- 
t ionation of the enriched fractions on the small 
column. 

The large column was used repeatedly to process 
five batches of the methyl  esters with no apparen t  de- 
crease in fract ionat ion efficiency even though approx-  
imately 15% of the added material  remained perma- 
nently on the column each time. Af ter  one batch had 
passed through the column, the highly unsatura ted  
acids in subsequent batches were not subject to oxi- 
dation by  oxygen adsorbed on the silica gel. 

Table 1 shows the course of  the separat ion of the 
first 50-g. lot of esters; these data are typical  of all 
subsequen t  fract ionations except tha t  in later  runs 
the oil began to come through the column in the sec- 
ond elution instead of the sixth, and the iodine values 

s A special gel supplied by the Davlson Chemical Corporation, Balti- 
more, Md., bearing the number 950.08-08-226. 
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T A B L E  I 

P r e l i m i n a r y  ~ ' r ac t iona t ion  of 50 g. of Methyl  Es t e r s  on Si l ica  Gel in 
the  L a r g o  Column,  U s i n g  1 . 7 5 %  Di~thyt E t h e r  in P e t r o l e u m  

E t h e r  (Skel lysolve  F )  as E l u a n t  

E l u t i o n  
n u m b e r  

1-5 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6.. . .;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
To ta l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O r i g i n a l  . . . . . . . . . . . . . . . . . . . . . . . .  

I 
ESter  in  ] I od ine  

E l u a t e  el to va lue  a 

% 8 0 0  t r a c e  I 
1 ,800  2 .56  / 95 
1 , 5 0 0  2 4 . 6 0  / 2 1 4  
1 ,500  6 .42  303  
1 ,500  3 .50  371  
1 ,500  2 .33 393  
1 ,500  1 .46 4 0 4  
1 ,500  0 .67  401  
1 ,500  t r a c e  [ 

4 1 . 5 4  
50 .02  

Specific 
ex t inc t ion  
coefficient 

a t  374  mu  b 

0 .07  
0 .18  
6 .74  

23 .0  
24 .9  
25 .6  
25 .8  

5.0 

a Wi j s  method,  1 hour .  
b I somer ized  in  2 1 %  K O H  ethylene glycol u n d e r  n i t r ogen  for  15 min .  

at  180~ u s i n g  samples  of 100  mg.  

of the last three elutions usually were about  10 units 
higher. The eluates were freed of solvent by  simul- 
taneously subject ing them to par t ia l  vacuum and 
passing nitrogen through them, a f te r  which they were 
stored under  ni trogen in stoppered vessels at - -18~ 

The fractions which were rich in hexaenoate, as 
judged by  their  iodine values of their  spectral  char- 
acteristics following alkali isomerization, were pooled 
and fu r the r  f raet ionated on the small column. In  
this case the petroleum ether solvent contained the 
lowest possible concentration of diethyl ether (0.75%) 
that  was consistent with a reasonable rate of elution. 
About  7 g. of esters in a small amount  of solvent were 
passed into the column, and, using the same solvent 
for elution, a series of 250 ml. eluates was collected. 
In  one pass through the small column, fract ions were 
obtained which on the basis of iodine value and spec- 
t ra l  absorption af ter  alkali isomerization were judged 
to be about 95% pure  C~2 hexaenoate, with C2.~ penta- 
enoate as the probable  chief contaminant.  A second 
pass yielded fract ions that  were C~_, hexaenoa te  of 
high pur i ty  as shown in Table 2. 

Recoveries of 95% or bet ter  could be obtained f rom 
the small column if at the end of the run  the column 
was t reated with petroleum ether containing 2% di- 
ethyl ether to remove strongly adsorbed mater ial  of 
unknown composition. Approximate ly  90% recover- 
ies were obtained in the eluates collected pr ior  to this 
t reatment.  This column was also used repeatedly in 
order to minimize losses due to irreversible adsorp- 
tion and oxidation. 

Characteristics and Structure of the Ester 

The isolated doeosahexaenoate was identified, its 
pu r i ty  determined, and its s t ructure  almost com- 
pletely established by  determinat ion of iodine value, 
saponification value, melt ing point  of its hydroge- 
nated product  alone and mixed with authentic behen- 
ate, inf ra- red and ultraviolet  spectral  characteristics, 
refract ive index and molar  refraction, and ultraviolet  
spectral  characteristics following alkali isomerization. 

Within  the limits of probable  experimental  error,  
the iodine values of the esters f rom eluates 16 and 18, 
444.5 and 442.8 respectively, agree with the theoreti- 
cal iodine value, 444.7, of a C~._, six double bond f a t ty  
acid methyl  ester. Both fractions had saponificat ion 
values (micro method) of 164, agreeing closely with 
the theoretical value of 163.8~ 

A small amount  of eluate 16 was hydrogenated,  
using pal ladium on charcoal as a catalyst  and the hy- 

drogenated ester was separated fronl the solvent (eth- 
anol) by  evaporation of the la t ter  so that  no purifi- 
cation by  fract ional  crystallization occurred. The 
melt ing point was found to be 50.9-52.8~ and the 
mixed melt ing point with a sample of authentic 
methyl  behenate (m.p. 52.0-52.8~ was 51.8-52.8~ 
Af te r  one recrystall ization f rom acetone the melt ing 
point of the hydrogenated product  was 51.9-52.3~ 
These values were measured in a melt ing point block, 
and the beginning and terminat ion of melt ing were 
observed through a polarizing microscope. Melting 
points measured in capi l lary tubes in a conventional 
melt ing point ba th  gave values which were 1 to 1.5 ~ 
higher;  also, the s tar t  and end of the melt ing were 
more difficult to judge al though approximate ly  the 
same melt ing ranges were observed by  both methods. 

The foregoing data all point  to a f a t t y  acid with a 
s traight  chain of 22 carbons containing six double 
bonds. 

An inf rared  spectrum of eluate 16 indicated tha t  
all of the double bonds had a cis configuration; an ob- 
served trace of t rans  double bonds was p robab ly  pro- 
dueed by  slight oxidation dur ing the manipulat ions 
involved in making the in f ra red  measurements.  

Ultraviolet  spectra of eluates 16 and 18 showed that  
very little conjugation was present  al though 17 
showed a considerable amount  of conjugation, which 
was undoubtedly  the result  of inadver tent  exposure 
to oxygen. S tudy  of the characteristics of the ul tra-  
violet absorption spectra before and af ter  alkali isom- 
erization and inf ra red  absorpt ion spect rum leads to 
the conclusion that  p robab ly  no double bond occupies 
a position nearer  the carboxy group than the 4.5 po- 
sition and that  p robab ly  none occupies the 21, 22 po- 
sition. The spectra together with the characteristics 
described previously suggest that  the double bonds 
are located either in the 4, 7, 10; 13, 16, 19 positions or 
the 5, 8, 11, 14, 17, 20 positions. The finding of Mead 
et al. (21) that  labelled acetate adds to linoleate at 
the carboxyl end of the chain in the conversion to 
arachidonate in the rat,  together with the finding of 
Widmer  and Hohnan (8) that  feeding of linolenate 
gives rise to the format ion of docosahexaenoate in the 
rat  suggest that  the first of these two s t ructures  is t h e  
more likely. Klenk and Bongard  (17) believe that  a 
Co_~ hexaenoate which they detected in bra in  phospha- 
tides has this structure.  An effort will be made 
short ly to determine definitely the position of the 
double bonds by  the ozonization technique described 
by  Klenk and Bongard  (22). 

T A B L E  I I  

F r a c t i o n a t i o n  of 3 .58  g. of H e x a e n o a t e  Concen t r a t e  on Si l ica  Gel 
(Second P a s s  on Smal l  Co lumn) ,  U s i n g  0 . 7 5 %  Die thy l  

E t h e r  in P e t r o l e u m  E~her  as E l u a n t  

E l u t i o n  E l u a t c  E s t e r  in  Iod ine  
n u m b e r  e lua te  va lue  a 

1-14 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
20  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

To ta l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O r i g i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 ,500  
250  
250  
250  
2 5 0  
250  
500  
750  

g. 

t r ace  
0 .32  
0 .65  
0 .50 
0 .49  
0 .39  
0 .47  
0 .41  

3.23 
3 .58  

4 4 4 . 5  b 
4 3 3 . 8  e 
4 4 2 . 8  

4 4 0 . 0 0  
4 3 3 . 5  

W i j s  method,  1 hour .  
b Theo re t i ca l  iod ine  va lue  for  p u r e  methyI  docosahexaenoate ,  444 .7 .  
c Th i s  va lue  is low, p robab ly  because  of a c c i d e n t a l  ox ida t ion  t h a t  oc- 

c u r r e d  a f t e r  e lut ion,  as  i nd ica t ed  by u l t r a v i o l e t  absorp t ion  in the con- 
j u g a t e d  d iene  reg ion  of spec t rum.  
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There was a very low absorption maximum in the 
conjugated tetraene region of the ultraviolet spectra 
of all the eluates examined, but  the origin of this is 
unknown. I t  does not appear  to have been due to oxi- 
dation since oxidation of a small amount  of hexa- 
enoate produced diene and triene absorption, but  no 
tetraene. Also, even the purest  ester fractions had a 
trace of yellow coloration which could not be removed 
by the chromatographic methods empIoyed.  

Refractive Index and Molar Refraction 
The observed values for  the refractive index, 

nf) ~ and the molar refraction, Rm, were 1.49736 and 
108.49, respectively. The lat ter  was based on the re- 
fractive index at 25eC. (obtained by  subtracting 
0.00038 per  degree from the value measured at 20 ~ 
(23) and on the measured value of the density at 25 ~ 
0.9214 g. per ce. 

Farmer  and Vandcnheuvel have reported a consid- 
erably lower value, 1.49300, for the n}~ of a methyl 
doeosahexaenoate that  they prepared from cod liver 
oil (4). F rom this they calculated the nmlar refrac- 
tion to be 107.25. According to them, higher values 
may be a t t r ibuted to conjugation that  develops when 
such materials are fract ionally distilled through ordi- 
nary  types of fraetionation columns. However the 
docosahexaenoate prepared  in the present investiga- 
tion was not distilled. Moreover its ultraviolet ab- 
sorption spectrum indicated an absence of any signifi- 
cant conjugation. 

Fa rmer  and Vandenheuvel have used their  value 
f o r  the n}~ of methyl  docosahexaenoate together with 
values for  methyl esters of other polyene acids to es- 
tablish a straightline relationship between refractive 
index and iodine value (24). The straight line char- 
acteristic was apparent ly  regarded as validation of 
their observed value for doeosahexaenoate. In  estab- 
lishing this relationship, any possible dependence of 
refractive index on carbon chain length except inso- 
far  as the lat ter  affects iodine value, was evidently 
not considered. 

Values for  molar refract ion calculated from com- 
monly employed atomic constants are also lower than 
the value observed in the present investigation. The 
well known constants of Eisenlohr (25) yield a value 
of 106.17, and the constants of Swientoslowski (26) 
together with Eisenlohr 's  constant for each double 
bond, 1.733, yield the value 107.77. However the con- 
stant for  the double bond has been criticized by  
Bauer  and Fajans  (27) who suggest that  a more real- 
istic interpretat ion of Eisenlohr 's  data requires the 
assignment of a somewhat indefinite value, 1.7 • 0.2. 
With six double bonds this alone would lead to an 
uncer ta inty  of _+ 1.2 units in the calculated molar 
refraction. 

Although the observed molar refract ion in the 
present investigation is higher than the value found 
by  Fa rmer  and Vandenheuvel and the calculated val- 
ues, it is believed to be more accurate. This assertion 
is justified pr imari ly  by  its agreement with a simple 
empirical relationship between molar refraction, car- 
bon chain length, and unsaturation.  This relation, to 
be ful ly described elsewhere (16), is quite general in 
character  and covers the reported refract ion values 
for  a considerable number  and variety of f a t ty  acid 
methyl esters. The good agreement in the case of t h e  
doeosahexaenoate sample was regarded as an indica- 
tion of its relatively high puri ty .  

Ultraviolet Spectral Absorption following 
Alkali Isomerization 

Samples of the methyl docosahexaenoate isomerized 
at 180~ in 21% KOH-glycol showed absorption 
peaks at 233, 268, 279, 301, 315, 333; 352.5, and 374 
mt~. In  addition to such factors as time of heating 
and alkali concentration, which are known to affect 
the intensities of the absorption bands developed in 
other unsatura ted fa t ty  acids during alkali isomeriza- 
tion, it was found that  the size of sample isomerized 
and the speetrophotometer slit width used for  read- 
ings at 374 m~ markedly affected the absorption spec- 
t rum of isomerized docosahexaenoate. A study of 
factors involved in the analysis of hexaenoate by the 
alkali eonjugation-spectrophotometrie technique and 
a fu r ther  t reatment  of the ultraviolet absorption 
spectra of conjugated fa t ty  acids based on the work 
of Lewis and Calvin (28) will be published sep- 
arately (15). 
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Summary  

A methyl doeosahexaenoate has been prepared 
from hog brain phosphatides a n d  its pur i ty  estab- 
lished. From its physical and chemical characteristics 
as well as other eonsiderationsl the double bonds, all 
of which are in the cis configuration, have been tenta- 
tively assigned to positions 4, 7, 10, 13, 16, and 19 in 
the carbon chain. 
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