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STUDIES ON THE ESSENTIAL OILS OF THE PAKISTANI SPECIES OF
THE FAMILY UMBELLIFERAE

Part XXX. Ammi majus Seed Oil
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Abstract. The essential oil of the Ammi majus seed cultivated in Pakistan has been examined
for its quality and chemical composition for the first time. The percentage composition of the oil
is: high boiling hydrocarbons (1.34%), dl-piperitone (10%), an unsaturated cyclic terpenic alcohol
(I 5%) and a mixture of furocoumarins (60%). The furocoumarins fraction is composed of xantho-
toxin, bergaptene, imperatorin, iso-iI11peratorin and isopimpinellin of which xanthotoxin is the
major component. The species is quite valuable for the treatment oQleucoderma ..

Introduction

Ammi majus is described from Europe and has
distribution in Asia, North Africa, Middle East and
North and South America. It grows wild in: Pakistan in
the' Mianwali District of the Punjab Province and
Abbottabad, Hazara and Peshawar in the North West
Frontier Province. It has been reported to be a species
introduced to the country from outside. 1 A. majus has
been cultivated in the experimental fields i: of these
Laboratories for the first time and the experiment
proved quite successful. The yield of the seed has been
found to be half a ton per acre. .

The medicinal value of this plant has been des-
cribed in old Arabic literature.f Its seed have long been
used, especially by Egyptians" for the treatment of
leucoderma. However, its importance has not yet recei-
ved due attention in Pakistan.

The present studies have been carried out because
even though an extensive work has been reported on the
furocoumarins3-7 extracted from the seed of this species
yet little is known about the nature of its essential oil.
This communication, therefore, sums up the results of
chromatographic and chemical investigation on the
essential, oil of the Ammi majus seed.

Experimental

Materials and Methods. Fresh seeds of the Ammi
majus cultivated in Lahore, were used for the recovery •
of the essential oil by dry steam distillation?' the yield
of the oil is 0.08% only. The general methods employed
for these studies have been described in Parts I and II of
this s~ries:8 In addition,' a Beckman DB spectrophoto-
meter was used to record ultraviolet spectra of furocou-
marins.

The essential oil of the Ammi majus, especially its
water soluble fraction contained furocoumarins mainly.
The furocoumarins were isolated from the oil and resol-
ved into individual constituents by coulmn chromato-
graphy coupled with preparative TLC aocording to the'
methods described by earlier workers.3-'! The identifi-
cation of the furocoumarins was carried out by m.p.
TLC and UV comparison with their standard samples.

Both the essential oil and the water-cohobation oil
were mixed together and resolved by column chromato-
graphy using activated alumina as an adsorbent.

Results

The systems of elution of the column and the
chemical composition of the essential-oil as determined
b)' column chromatography are shown in Table 1.
Figs. 1-6 show the UV-spectra of furocoumarins extrac-
ted from the essential oil of Ammi majus seeds.

TABLE 1. PERCENTAGE COMPOSITION OF THE
EsSENTIAL OIL OF Ammi majus SEED.

Solvents used Component Percentage

n-Hexane

5-10% Diethyl
ether in n-hexane

10-20% Diethyl
ether in n-hexane

50% Ethanol in
benzene

Hydrocarbons 1.34

dl-Piperitone 10.00
Unsaturated
cyclic terpenic

15.00alcohol
Xanthotoxin 15.00

Furocoumarins 50.00

Unrecovered 8.66
material
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Discussion
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Fig. 1 Xa-ithotoxln, Fig. 2. Imperatorin.
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Fig. 3. IsopimpinelJin. Fig. 4. Bergaptene.

Fig. S. Isoimperatorin.

Fig. 6. Marmesin.
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The essential oil of the Ammi majus seed posses-:
ses brownish colour, unpleasant smell and bitter taste.
The hydrocarbons content of the oil was left unresolved

. because of its very small amount in the oil. It appeared
fluorescent under UV-light indicating the presence of
-some hydrocarbons with conjugated double bonds.

The oxygenated fraction of the oil consisted of
two types of compounds, namely cyclic terpene com-
pounds and furocoumarins.

In terpenic compounds, dl-piperitone was iden-
tified by TLC and IR comparison but the alcohol with
IR: (3.0, 3.5, 6.1, 6.9,7.3,9:1,9.6, io.o, 11.3, 12.2 nm)
requires further work to establish its identification.

The furocoumarin fraction consisted of xantho-
toxin, bergaptene, imperatorin, iso imperatorin and,
isopimpinellin. It contained xanthotoxin as the major
constituent while the amount of isoimperatorin was
very small as compared with the other components. This
fraction also contained two more unidentified coumarins
in traces. All the furocoumarins were separated and
identified according to the methods reported in litera-
ture3-7 and their presence are in good agreement with
the earlier reports.

In the light of the present studies, it can be conclu-
ded that the essential oil of Ammi majus seed may not
possess commercial importance because of its very poor
yield. However, pharmaceutical importance of the seed
which contains about 2.8% of furocoumarinsef the
total material may indeed be high. The value of the seed
as a medicine needs to be closely examined and from
this standpoint our successful cultivation of the plant
w~Uprove quite useful.

Further, it could be added that xanthotoxin, the
major component of the oil, is probably the active
compound for the treatment of leucoderma, has been
shown medical acceptance. It is however, surprising to
note that xanthotoxin could be carcinogenic under
certain conditions'? There are several publications on
Ammi majus by Egyptian workers and the seeds ·of this
plant have long been used by the people of this country
for the treatment of Leucoderma but they have never
mentioned any carcinogenic effect of xanthotoxin.
Chopra9 has also reported that leucoderma could be
cured by the oral administration of an extract made
from Ammi majus seed and subsequent exposure to
sunlight.
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