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A unique case of unusual presence of the homologous series of fifteen natural saturated fatty acids with mo-
lecular formulae C;;H,;CO,H to C,5H;,CO,H containing all the odd and even members simultaneously has
been reported from an Indian medicinal plant, Acunthus ilicifolius L. (Acanthaceae). The GC mass analyses of the
methyl esters of the mixture of these fifteen acids have been made and their individual mass spectrum thus ob-
tained has been shown as the proof-of-presence of the complete series of the saturated fatty acids in the plant.
This unusual case is significant from the biogenetic point of view as the natural presence of such a complete series
having even and odd fatty acids simultaneously are unprecedented from one plant source.

A systematic chemical analysis of the medicinal plant,
Acunthus ilicifolius Linn.! (family : Acanthaceae), avail-
able in India, Ceylon-Malaya, Philippines, Australia, tropical
and S. Africa was undertaken for the active principles for
its well known medicinal use specially in the rural Bengal,
Konkan, Goa and other parts of India. In the Konkan (In-
dia), a decoction of the plant with sugar candy and cumin
is given in dyspepsia with acid eructations. In Goa, the
leaves are an emollient fomentation in rehumatism and
neuralgia. The tender shoots and leaves ground small and
soaked in water are applied to snake-bite. In Siam and
Cochin China, the plant is considered a cordial and at-
tenuate, useful in paralysis. We have also seen the pro-
mising anticancer activity of its crude aqueous extract?,

Carboxylic acids constitute one of the most frequently
encountered classes of organic compounds and a signifi-
cant number of natural products. Different natural and
synthetic drugs like analgesics, prostaglandins, antibiot-
ics etc. contain carboxylic acid functionality for manifes-
tation of their biological activities. We are interested in the
natural mono and dicarboxylic acids as a part of our in-
terest in the possible selective molecular recognition stud-
ies with carboxylic acid® from a mixture of their higher
and lower analogues. Fatty acids? are known to be meta-
bolically the most active of plasma lipids and are signifi-
cant as major building blocks of phospholipids and gly-
colipids which are important components of biological
membranes and as lipophilic modifiers of proteins to tar-

get them to membrane locations. Structural activity stud-
ies reveal that long chain saturated and unsaturated fatty
acids are more active than the lower members as antibac-
terials employed mainly as tropical fungicides.

We report herein a novel case of the natural presence
of the complete series of fifteen saturated fatty acids hav-
ing molecular formulae C| H,3CO,H to C;5H5;CO,H in
this plant from the hexane extract of its stem. Interest-
ingly it was known for a long time* that the acids of
natural fats and waxes are characterized by a normal chain
with an even number of carbon atoms. C;¢ (palmitic)
and C,g (stearic) saturated acids are the most common.
However some odd carbon fatty acids occur in wool fat.
To our knowledge, the presence of such a complete ho-
mologous series of fifteen saturated fatty acids has not
been previously reported from only one plant source.

Results and discussion

The gas chromatography analysis>® of the methylated
esters of the mixture of these fatty acids is shown as the
proof-of-presence of the series of fifteen fatty acids. In-
terestingly, we have not found the presence of any unsa- .
turated fatty acid in the mixture as is also suggested from
the NMR spectral study of the methyl ester derivatives of
the mixture of fatty acids.

The fatty acid fraction was isolated from the hexane

extract of the powdered stem. Column chromatography
over silica gel using petroleum ether and petroleum ether-

*Note the spelling as Acanthus i/icifo/ius in Reference 1.
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Fig 1 The gus layer chromatogram of the methyl esters of the fifteen saturated fatty acids (with C, 1H23COH to Cy5H5CO,H from
Acanthus ticifolus L)
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Fig. 2a GC Mass spectrum of C||H,3CO,CH, (M* 214 33)
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Fig. 2b. GC Mass spectrum of C2H,5CO,CH, (M* 228.37).
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Fig. 2¢. GC Mass spectrum of C, 3H2;CO,CH, (M* 242.41),
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Fig. 20. GC Mass spectrum of C,5Hs;CO,CH4 (M* 410.97).
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chloroform mixture of increasing polarity and also chlo-
roform-methanol solvents was performed. The fractions
from petroleum ether-chloroform (60 : 40), chloroform
and chloroform-methanol (90 : 10) afforded the crude
acid mixture characterized by IR spectrum (3000-2800
cm~1) for carboxylic hydroxyl, 1704 cm™! for C=0
stretching and 710 and 680 cm™' for methylene rocking
vibration). The fractions were mixed, concentrated and
then dissolved in ether which was then extracted with
aqueous sodium bicarbonate solution (5%). The aqueous
part on acidification afforded a precipitate suggesting its
acid nature which was again extracted with ether and
washed with water followed by drying to give only the
fatty acids. This fatty acid mixture in dry ether solution
containing no other type of compounds was then
chromatographed over silica gel with petroleum ether and
petroleum ether-benzene fractions (95 : 5). The fatty acid
mixture was then methylated by treatment with
diazomethane in ethereal solution to afford a mixture of
the methyl esters of the fatty acids. The NMR spectra of
the methyl esters of fatty acids showed the CHy signals
at & 3.5 along with the peaks at 8 2.2 (t) and 1.5 (m),
respectively, for the methylene peaks o and f to the es-
ter-carbonyl. The other methylene protons appear at &
1.04-1.42 and the terminal methyl protons appear at §
0.82. The gas layer chromatogram of the methyl esters
of these saturated fatty acids is shown in Fig. 1.

The mass spectra of all the fatty acid methyl esters
separated by GC analyses are shown separately in Figs.
2a-20 (fifteen mass spectra) which distinctly show the
continuous presence of each saturated fatty acid followed
by its analogue from C12 to C26 at the equal intervals of
retention time.

We have also made the quantitative measurement of
some of the fatty acids from some of our available stan-
dard fatty acids where we have found the % composition
of Cl4 is 2.2; C16, 28.6; C18, 21.5; C20, 4.7, C22, 7.4.
Other acids were not measured due to unavailability of
their standard samples. The separation® of the mixture of
the fatty acid esters by GC technique is successfully done
as the proof-of-presence of the homologous series of fif-
teen fatty acids containing all these even and odd acids
together.

The first natural existence of such a complete series
(homologous) of fifteen saturated fatty acids in a plant
containing both even and odd fatty acids together is of
biogenetic significance’™. Fatty acids in biological sys-
tems usually contain an even number of carbon atoms®.
The biosynthesis of fatty acids comprises a complex se-

ries of integrated reactions®. Fatty acids are usually syn-
thesized by acetyl CoA’. Elongation by fatty acid synthase
stops upon the formation of palmitic acid. All the carbon
atoms of fatty acids containing even numbers are derived
from acety]-CoA9 and malonyl-CoA as the two carbon
donor in the elongation of acyl-CoAs. The longer fatty
acids are synthesized by other enzyme systems with fatty
acyl-CoAs as the substrates’. The synthesis of odd car-
bon fatty acids starts from propionyl-CoA®.

In conclusion, the GCMS spectral evidence as the
proof-of-presence of naturally occurring odd and even
saturated fatty acids together in a homologous series of
fifteen acids in the same plant is an important and biosyn-
thetically interesting report for the first time to our know-
ledge.

Experimental

General experimental procedures : Instrument used :
Fisons instrument (GC 8000 series, MD 800). Oven tem-
perature was programmed from 500 to 1400 C at the rate
of 150 C/min, from 1400 to 2500 C at the rate of 50 C/
min and holding at 2500 C for 17 min. Column used :
DB-5 MS, Capillary column (J and W Scientific, U.S.A.),
length 30 mm, internal diameter : 0.25 mm, Helium flow
rate : 1.5 ml/min, injector used : split/split-less injector.
Source of biological materials : Rural Howrah district,
West Bengal, India.
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