
�9 Letter to the Editor 

A Simple Procedure for 
H IGHLY unsaturated fa t ty  acids have aroused con- 

spicuous interest recently, especially for  meta- 
bolic and nutr i t ional  studies. The availability of large 
quantities of these adds  is of paramount  importance 
for  such investigations. Nevertheless relatively pure, 
commercially available f a t ty  acids are prohibitively 
expensive for large-scale use. 

This letter reports an improved fractionation tech- 
nique for obtaining ahnost 90% doeosahexaenoie acid 
in large quantities. The method provides a notable 
simplification over previous procedures (1,2,3). In 
this work the starting' material was a commercially 
available fish oil with a high I)ropo.rtion of doeosahexa- 
enoie acid. 

Menhaden oil fa t ty  acids, purchased from Archer 
Daniels Midland Co. (I.V. 182, doeosahexaenoie acid 
content, 10%) were fraetio.nated in a centrifugal  mo- 
lecular still. Fractions of increasing tool wt and un- 
saturat ion were cut successively; they represented 5, 
30, 21, 20, and 11%, respectively, of the original acids. 
A 749 g sample of the last f ract ion (I.V. 315, NE 320) 
was added dropwise in 1-2 hr to a st irred solution of 
530 g of urea  in 3.15 1 of methanol at 35C under  N> 
The mixture was heated to 45C for i hr  and cooled 
slowly with stirring. Af te r  18 hr at 16C the precipitate 
was filtered, washed with urea-saturated methanol, and 
discarded. The filtrate and washings were heated to 
45C with 325 g of urea unti l  solution oeeurred. After  
slow cooling the mixture was held at 13C overnight 
and filtered. The filtrate was evaporated to 1.5 1 on a 
ro ta ry  evaporator under  a part ial  N2 atmosphere be- 
low 25C, cooled 8 hr at 13C, and filtered. One-sixth 
of the filtrate was rotary-evaporated successively with 
400 ml and 250 ml of methanol saturated with urea 
at 25C. The final filtrate was poured into water;  
the lipid fraction was dissolved in petroleum ether, 
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washed with water, and dried over sodium sulfate. 
The solvent was removed on a ro ta ry  evaporator to 
leave 31.5 g of doeosahexenoie acid [or 189 g from 
all of the s tar t ing acids; I.V. 401; docosahexaneoie 
acid, 88% by gas-liquid chromatography (GLC)] .  A 
sample of the acid was methylated by refluxing for 
12 min with methanol (3.3 ml/g)  and concentrated 
hydrochloric acid (1 ml/100 ml methanol).  Colored 
hnpurities were removed by passing a petroleum ether 
solution of ester through a short column of Fisher 
silica gel (28-200 mesh). Residual impurities were 
removed by molecular distillation (I.V., corrected, 
420.5; calculated from GLC, 420.7). All I.V. are by 
the Hanus  method, which gives lower values for 
highly unsa tura ted  lipids than the Wijs method. The 
correction factor  is Wi j s /Hanus  = 436/416. Methyl 
docosahexaenoate and its sa tura ted  derivative, methyl 
behenate, were identified by GLC comparison with 
authentic compounds. 

The author  acknowledges the technical assistance 
of P. J.  Hunter ,  N. K. Allen, and D. H. Wieg and 
the discussions with E. J. Gauglitz, Jr.,  E. H. Gruger, 
Jr.,  and D. C. Malins. The Wijs  I.V. was by the 
courtesy of O. S. Pr ivet t  of The Hormel Institute. 
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�9 Errata 
JAOCS, 3.9, page 454, October, 1962, RHEINECK 

ET AL.: CHEMISTRY AND TECHNOLOGY OF SOME DRYING 
OIL F A T T Y  ACID ESTERS OP POLYVINYL ALCOHOL. U n -  
d e r  the subheading "Use of Other Solvents ,"  the first 
paragraph should read: Polyvinyl  alcohol is highly 
hydrogen bonded and has a solubility parameter  eal- 
eu]ated by Small 's (29) method to be 9.1 for  the unit. 
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The parameter  can be calculated from the sum of the 
values of groups or elements, thus 

d i g  
S -  

M 
For  polyvinyl alcohol this is: 

M = molecular weight per unit, 44 
d ---- density, 1.21 

CH2 = 1.33 
CH = .28 
OH -- 1.70 

z G = 3.31 

JAOCS, 39, 480487,  November, 1962, SILBERT: 
F A T T Y  PFROXIDES: SYNTHESIS,  ANALYSIS,  AND REAC- 
TIONS. Page 483, first column, under  the subheading 
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"Aldehyde Oxidat ion,"  first paragraph, Structure  
VI is: O... 1-[-0 

/ /  \ 
RCH + O~ > R--C CH--R > RC--OOH + RCIt  
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Page 484, first column, under  heading "Polarogra- 
phy," reference in the first sentence should read: ( lo) .  

Page 484, second colmnn, under  heading " I n f r a -  
r ed , "  third paragraph,  first sentence should read: 
The s t ructure  of hydrogen peroxide has been found 
to be . . . .  The third sentence should read: Various 
peroxide types differ somewhat in the dihedral angles 
(Table I I ) ,  being lower for  peraeids (72~ due to 
hydrogen-bonding, and slightly higher for di-t-butyl 
peroxide (123 ~ due to sterie hindrance, a 

Page 484, footnote #3, change 95C-120C to: 95 ~  
120 ~ . 

Page 486, equation (28) should read: 
Cll + 

RCH2OK = CH2 + RC -- OOC (CH:0:~ ) 
iE 
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tgCH CH = CH2 + (CH3)3COH (28) 
I 
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Page 487, reference 24 should read: Davies, A. G., 
R. V. Foster,  and A. M. White, J. Chem. S0c., 1953, 
1541. 


