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Occurrence of Phytanic Acid in Rumen 
Bacteria 

THE branchcd-chain fa t t y acid 3,7,1l,15-tetramethyl
hexadecanoic acid (phytanic acid) has been isolated and 
identified in butterfatl-·, sheep fa t", ox fat", ox serum7 , ., 

crude petroleum" and also in the tissues, serum and urine 
of humans afflicted with the rare disease referred to as 
R efsum's syndrome10- 12 (heredopathia atactica poly
neuriti formis). This communication reports the occur
rence of trace quantities of this acid in t he I'umen bacteI'ia 
from a fistulated cow fed clover-grass hay. 

Phytanic acid has not hitherto been reported as a 
constituent of rumen lipids, alt hough K eeney, Katz and 
Allisonl3

, in their quantitative studies on rumen digesta, 
detected Cw Cw C", C1S and Cl1 branched-chain fatty 
acids in rumen bacteria. In the investigation now re
ported, a concentrate of phytanic acid was prepaI'ed 
from the I'umen bacterial lipids by low-temperature 
crystallization from acetone and m ercuric acetate adduct 
formation followed by chromatographic sepaI'ation on a 
'Florisil' columnH • The presence of the C20 multi-branched 
component was determined by gas- liquid chromato
graphy, recognition of the chart peak being based on 
retention data pI'eviously established in this laboratoI'Y 
for the same acid isolated from butterfat~ and from 
R e fsum's syndrome tissues" and conclusively identified 
by techniques which included mass and infra-I'ed spectro
metry. The methy l est er of a uthentic phytanic acid 
isolated fI'om ox fat" when added to the methyl esters of 
t he phytanic acid concentra te extracted fI'om rumen 
bacteria, co-chromatographed on columns impregnated 
with polydiethylene glycol adipate and 'Apiezon L', 
respectively. 

The presence of branched-chain fatty acids in bacterial 
lipids is well established l5

•
1

" but, wheI'eas in some species 
of bacteria ceI'tain of these constituents-namely the 
C1S and C17 iso and ante -iso acids 17 - 2°- represent major 
proportions of the total lipids, in ruminant body and milk 
fats these acids occllr in trace a mounts only . Akashi a nd 
Saito17 postulated that bra nched-cha in acids of anima l 
fats2 l , 2' were derived from bacteria l lipids in the gut of the 
host, a nd this hypothesis is supported by the investiga
t ion of K eeney ct al. 1S 011 the rumen contents of a lactating 
cow, by the studies of Kllzdzal-Savoie 23 and by this report. 

The chemical structUI'e of phytanic acid, as distinct 
from that of the iso and ante-iso acids, suggests a close 
relationship with the isopI'enoid alcohol phytol which 
constitutes a substantial proportion of the chlorophyll 

molecule of gI'een plant life. An examination of the lipids 
extract ed from the clover -gI'asS hay fed to the experi
m ental cow did not, however, roveal phytanic acid. J t 
seem s probable, therefore , tha t r umen bacteria conver t 
phy tol to phytanic acid with in t,heir own tissues and that 
the presence of this C20 t etramethyl fatty acid in ruminant 
body and milk fats is due to assimila tion of the lipids of 
these micro-organisms'. 
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Effect of Boiling and Storing on 
Cycasin Content of Cycas circinalis L. 

RECENTLY we described a quantita tive chromatographic 
m ethod \ using the extraction procedure by Riggs and 
Korsch2 , for the specific estimation of cycasin in the kernel 
of Oycas circinalis. Matsumoto and Strong3 ha ve reported a 
chromotropic acid method which can be used for in
directly assessing cycasin from the quantity of formalde
hyde liberated. Hydrolysis of cycasin by acid~ 01' by its 
emulsin" is known to yield m ethanol, formaldehyde and 
n itrogen . 

Our own method has been considerably simplified. 
Firs t, the soaking and washing for 8 days through three 
changes of water (carried out initially to emulate t h e 
cooking procedure of the Gua m a nians )G has been dispensed 
with since this seems to remove the cycasin from the 
cycad nutt· 7 • Secondly, the Riggs a nd Korsch 2 procedure 
of extraction, which was followed initially and which in
volves boiling for 20 min, can a lso be dispensed with. The 
m ethod now followed is r educed to: (1) cutting the cycad 
nuts into small slices; (2) drying the slices overnight in 
an oven at 40° C; (3) powdering of the dried slices; (4) 
extracting by stirring in 80 p er cent ethanol for 15 min; 
(5) centrifuging at 3,000 r.p.m.; (6) directly spotting 
the cleaI' supernate on 'Vhatman No. 1 paper, using 
amounts equivalent to 25-50 mg of the original kernel; 
(7) unidirectional paper chromatography; (8) sta ining; 
a nd (9) colorimetric quantita tion, as earlier. Recovery of 
known amounts of authentic cycasin is quite adequate 
with this m ethod also. 

R esults obtained u sing this simplified procedure a ro 
given in Table 1, and compared with the cycasin content of 
t he same specimen assessed by the chromotropic acid 
m ethod. It is seen that on the whole the values obtained 
are comparable, especially in materials 'B' and 'D' . 
There appears to be a difference, however, in the values 
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