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Abstract.

The essential oil of the Pakistani Anethum graveolens seed, has

been studied for the first time with respect to its yield, physico-chemical charac-

teristics and chemical composition.

The yield of the. oil when distilled from

fresh seed is 2.5%. The oil is composed of 15.82% hydrocarbons and 84.18%

oxygenated components,

the former being limonene (9.349%,) and phellandrene

(6.48°,) and the latter carvone (52.259%)) and dillapiole (28.289;) of the total oil.
The content and quality of the oil are of International standard and qualify it
as a valuable raw material of the country.

Anethum  graveolens, an Umbellifer
manding world-wide  distribution as
ted and wild species, is grown
in sizeable quantities. Because of the plant’s
extensive occurrence and usage, the essential
oil of its seed has been the subject of numerous
studies.!—12 It is unfortunate,
the oil of the Pakistani species has not been
studied so far even though the seed has been
used as an important flavouring and therapeutic
agent.13  Because of its commercial significance,
the essential oil of the seed of the local species has.
therefore, been investigated and the details of
the studies are presented in this paper.
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cultiva-
in Pakistan

Experimental

Materials and  Methods. Fresh and mature
seed of the cultivated Anethum graveolens were
collected from the field and employed for this
work. The material was crushed completely
and distilled with dry steam.14 The oil was re-
covered in two fractions i.e., lighter than water
and heavier than water. The general methods
used in these studies have been described in Parts
I and 2 of this series.!S

The material resulting from the combina-
tion of the two fractions, mentioned above, was
analysed by column  chromatography using ac-

tivated alumina (Brockmann, activity, II, III,
E. Merck). A Phase Sep. GLC machine with a
copper column packed with 209, polyethylene

glycol succinate (BDH) coated on celite (60-80
mesh, nitrogen as carrier gas and flame ionisation
detector, operated at 110°, was used for the re-
solution and identification of the hydrocarbon
components of the oil. The oxygenated fractions
containing more than one component were
rechromatographed and the components identi-
fied by IR comparison with their authentic samples
and also by converting them into known deriva-
tives.

however, that .

Results

The physicochemical values and the chemical
composition of the oil are recorded in Tables 1
and 2.

Discussion

The physico-chemical properties were deter,
mined according to the normal procedurel’? for
this oil ; the physical values were defined in terms
of the two fractions separately while the chemical
values were estimated on the material obtained by
the combination of the two fractions.

The components of the hydrocarbon fraction,
eluted from the column with n-hexane, were
identified and estimated by means of GLC (Fig. 1)
using known reference compounds. The  oxy-
genated components of the oil were eluted succes-
sively with 39, 109 and 509, diethyl ether in
n-hexane.

The major compounds identified in the present
work are essentially the same as reported by
earlier worker. 2’3'6°7’11 The oil does not contain
sesquiterpenes and no earlier workers have re-
ported any till recently. Limonene and phellan-
drene constitute the major hydrocarbons of the oil;
where as the presence of the former has been
indicated by all the previous workers, that of the
latter has been shown by Handa et al.6 and Glad-
stone? only. Our studies show the presence of
both the hydrocarbons in the Pakistani oil. Our
results are in agreement with those of the earlier
workers regarding the absence of «-pinene in the
oil with the only exception of Gladstone? who,
however, indicated the presence of this hydrocarbon
in this oil.

Only Malvayia and Dutta? have reported the
presence of eugenol, thymol and anisole in the
oil. We nevertheless, were not able to establish
thf, existence of these compounds in the Pakistani
oil.



TABLE |. PERCENTAGE YIELD AND PHYS COCHEMICAL PROPERTIES OF THE ESSENTIAL OIL OF Anethum graveolens THEIR COMPARISON
WITH THE VALUES OF SIMILAR OILS PRCDUCER ELSEWHERE,

Present work Rao et al.l Malaviya and Dutta 2

Constant ) Fraction Fraction s Fraction
Heavy Light Heavy Light Heavy Light

Yield * 2.9% - —
Colour * Yellow o =y
Odour * Pleasant — _—
Taste * Sweet - e
Specific gravity 1.0396 27 0.9494 20 1.0935 20 0.9313 20 1.0573 20 0.9719 20
Refractive index 1.5134 27 1.4955 22 1.5154 20 1.4853 20 1.4905 20 1.0573 29
Optical rotation -+23°12 27 --50¢ 1227 — ~-58°.2 ~+23.C° -38.5°
Acid value® 0.576 - —
Ester value* 12.620 oo

Lo *On the basis of the total oil including water cohobation oil (0.27%), lighter than water fraction (1.8 %) and heavier than water fraction (0.7%). The superscripts
indicate the temperature in C at which these parameters where taken.

TABLE 2. CHemiCAL COMFOSITION OT THE ESSENTIAL OIL OF THE SEED OF Antheum graveolens GROWN IN PAKISTAN AND 1TS COMPARISON
WwITH TH:Z COMPOSITION OF SIMILAR OiLs PRODUCED ELSEWHERE.

IA 1¥VJ "NVISINVJ 4Q TQ 1VLINGSSF THL NO Saidanis

Constituent Present work Malaviya & Gupta Handa Gladstones? Bhattacharyyal!
Dutt2 etal? etal.b et al.
«-Pinene ND ND ND ND D ND
Limonene 9.349, 9.00%, 23.249, D D 34.40%
Phellandrene 6.48°, ND ND D D ND
Dillapiole 28.28 %, 39.609%, 19.209, D ND 18.90%
Carvone 52.25%! 46.5097 41709 53.00% 40.60% 30.00%
Hydroxy compounds 1.809, — — o -— —
Unrecovered material 1.75%, = — B 2 —
Dihydrocarvone D ND ND ND D 0.10%
Eugenol ND Traces ND ND ND ND
Anisole ND . ND ND ND ND
Thymol. ND - v ND ND ND

D; Detected, ND: Not Détected.
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Solvent

Fig. 1.
run at 140

Chromatogram of .-Im'lhmn;mw-o/cn.\ hvdrocarbon
using PEGS  column.

The two major oxygenated components identi-
fied in the present work are dillapiole and carvone.
Dillapiole was identified by IR and by preparing
its mono-bromospiole-dibromide derivative,!S m.p.
105-106° (litte. 107°), carvone was identified by
IR and by preparing its semicarbazone derivative,
m.p. 1607 (litt7.  162°). The rest of the oxy-
genated fraction was hydroxy in nature by IR. but its
complete identification awaits further work.

The present studies show that the Pakistani
oil consists of linonene, phellandrene, carvone and
dillapiole constituting some 96°, of the oil. The
minor variation in its composition from similar
other oils may be attributed to climatic conditions,
quality of soil and the methods of analysis. It
. has thus been found that the Indian A. graveolens
when sown in Europe culminated in such plants
whose essential oil did not have dillapiole, which
is an important constituent of the Indian dill seed oil.

A genuine A. graveolens seed essential oil
should not contain a constituent boiling at so high
a temperature as 285° and should have no portion
which is heavier than water. Because of these cons-
traints, the oil obtained from the dill seed grown
in Pakistan has not been accepted officially as such.

13, AL K.

However, the essential oil can easily be freed frcm
dillapiole and the residual material which still
amounts to 729, of the total oil, with a corres-

ponding yield of 1.8°/, can become an oil of the
acceptable quality.

Acknowledgement. We are grateful to the
United States Department of Agriculture for.
financing this research under a PL-480 Scheme and
Mr. Abdul Waheed Sabir, our Botanist, for the
procurement of authentic sample of the seed for
these studies.

We are also thankful to Dr. F M. Chaudharv
for doing the GLC analysis reported in this work.

References

. P.R. Rao, J. J. Sudborough and H. E. Watson,
J. Indian Inst. Sci., 8a, Part X, 183 (1925).

2. B. K. Malaviya and S. Dutta,J. Indian Acad.
Sci., 25, 1-65 (1939).

3. G. N. Gupta, G. Chandra and S. T. Zaidi,

4

—

Proc. Indian Sci. Congr., 167 (1955).

. B. K. Badlas and K. K. Baslas, Riechstoffe
W. Aromen, 270
(1972).

5. S. Sethi, N.C.. Nigam and P. R. Rao. Indian
Perfumes, 9, 1, 17 (1965).

Koerperflegem, 2z, 8,

6. K. L. Handa er al., J. Sci. Ind. Res.. 16A, 5,
17 (1957).

7. E. Guenther, The Essential Oils (D. Van
Nostrand Company Inc. New York 1950),

vol 1V, p. 630

G. V. Branigan, Am. Perfumer, 48, 69 (1946).

H. Schmidt, Athar Oile, Riechstoffe, Parfumer,

Essenozu Aromen, 3, 75 (1953).

10. G. N. Gupta, Soap, Perfumery & Cosmetics.
25, 279 (1952).

11. K. K. Chakarvarty and S. C. Bhattacharyya
Indian Pharmacist, 9, 218 (1950).

12, S. P. Nigam, V.P. Bhatnagar and.J. B. Lal,
J. Proc. Inst. Chemists (India), 39,3 (1969).
Nadkarni, Indian Materia Medica,

3rd. ed. p. 936 (1954).
14. M. Ashraf and M. K. Bhatty, Pakistan J. Sci.
Ind. Res., 18,5 (1975).
15. W. Baker, E. H. T. Jukes

Nolie &

and C. A. Subrah-

manyam, J. Chem. Soc.. 1683 (1934).

16. E. Guenther, The Essential Oils (D. Van
Nostrand Company Inc., New York, 1949)
vol. II, p. 539

17. E. .Guenther, The FEssential Oils (D. Van
Nostrand Company Inc.. New York, 1949)

vol. III, p. 413.



