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ABSTRACT

Most spices, owe their individual properties to the pharmacologically active secondary metabolites that they contain. In this study plant Ajwain (Trachyspermum
ammi) from North-West Iran was screened for the presence of major phytochemical groups. Three solvent extracts (water, ethanol, ethylacetate) obtained from
Ajwain (Trachyspermum ammi) traditionally used in the past and even now for various therapeutic effects including fatigue, diarrhea, bloating, abdominal tumors
and especially in local area of Tabriz to cause to heal up the joint pain and loss of appetite. Phytochemical screening of the plant Ajwain (Trachyspermum
ammi) showed the presence of carbohydrates, alkaloids, flavonoids, teriterpenoids, steroids, tannins, phenolic compounds, coumarins, resins, saponins, oil and
fat, inorganic acids and ascorbic acid as major phytochemical groups. Ajwain (Trachyspermum ammi) tested negative for the presence of glycosides, starch,

amino acids, protein, phelobotanin and free antraquinones and organic acids.
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INTRODUCTION

Herbal remedies from plants continue to provide a popular alternative
for treating known and emerging disease that have defiled many
orthodox medical treatments. Herbal medicines are also in great
demand in the developing world for primary health care because of
their efficiency, safety and lesser side effects. According to World
Health Organization (WHO) traditional medicines are relied upon 60-
80% of the world’s population for their primary health care needs'.
Most of these herbal remedies have stood the test of time, particularly
for the treatment of allergic, metabolic and cardio-vascular diseases’.

Ajwain, Trachyspermum ammi, (L.) Sprague ex Turrill belonging to
the family Apiaceae is an important seed spice. It is known as
bishop’s weed, carum seed or carum ajowan. The common synonyms
are Trachyspermum copticum Linn, Carum copticum Benth and
Hook, Ammi copticum Linn, Ptychotis coptica DC and Lingusticum
ajowain, Roxb. The correct generic position of this spice is very
uncertain. Boissier considers it to belong to the genus Ammi, where
Linnaeus originally put it, and as per Genera Plantarum it has been
referred to Carum. In the recent past it was placed in the section
Trachyspermum, which includes about 14 species’. Ajowan is
indigenous to India and Egypt*.

Ajwain is annual, aromatic and herbaceous plant. It is profusely
branched with a height of 60-90 cm small, erect with soft fine hair. It
has many branched leafy stems, feather-like leaves 2-3 pinnately
divided, segments linear with flowers terminal and compound. The
fruits are small, ovoid, muricate, around cremocarps, 2-3 mm long,
with greyish-brown compressed mericarps with distinct five ridges
and tubercular surface. The fruits are the size and shape of parsley.
The fruits have a very pungent aromatic taste and, when rubbed, they
evolve a strong aromatic odour resembling that of thyme (Thymus
vulgaris).

The corp belongs to family Apiaceae and order Apiales. As per
conventional classification of spices, out of the five types, ajowan is

classified as aromatic spice, mostly dried fruits of which are used as
spices. Trachyspermum is a cross-pollinated crop and has a somatic
chromosome number of 2n=18. The flowers are self-fertile but cross-
pollination occurs through insects.

The aim of present study was to investigate the bioactive constituents

of Ajwain (Trachyspermum ammi) from North-west Iran and
correlate their bioactive constituents with their pharmacological
activity>,

MATERIAL AND METHODS
Plant Material

Ajwain (Trachyspermum ammi) was obtained from field and local
market of Tabriz Iran. The plant materials was authenticated by
botanist in the Department of pharmacy, University of Tabriz, shade
dried and powdered by an electrical grinder.

Preparation of crude extracts

Electerical grinder was used to crush the adulterant free plant material
into coarse powder. Each of the dried and powdered samples was
Soxhlet with ethanol 90%, water and ethylactetate for 80 hours.

The extracts were concentrated using rotary evaporator (Rotavap,
Heidolph Labortechnik VV 2000) with water bath set at 60° C.
After that, the respective extracts were weighed and percentage
extractive value were determined. The dried extracts were transferred
to separated amber glass jars and stored at 4 °C in a refrigerator.

Phytochemical Analysis
The phytochemical tests were carried out for the above mentioned

plant extract using the standard procedures to identify the components
Mentioned at the below”>3 10,
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Tests for alkaloids

Dragendorff’s test

To 0.5 ml of plant extracts the Dragendorf's reagent was
added.(Potassium bismuth iodide solution). A reddish brown
precipitate confirms that test as positive.

Hager’s test
To 0.5 ml of plant extracts, a few drops of Hager’s reagent was added.
Formation of yellow precipitates confirms the presence of alkaloids.

Wagner’s test

To 0.5 ml of plant extracts the Wagner's reagent was added. (Solution
of lodine in potassium lodide). A reddish brown precipitate confirms
that test as positive.

Mayer’s test

To 0.5 ml of plant extracts the Mayer's reagent was added. (Potassium
mercuric iodide solution). A white creamy precipitate confirms that
test as positive.

Tests for carbohydrates

Anthrone test

0.5 mg of plant extracts was shaken with 2.5ml of water, filtered and
the filtrate was concentrated. To this 0.5ml of anthrone reagent
solution was added. Formation of green or blue colour indicated the
presence of carbohydrates.

Benedict’s test

0.5 mg of plant extracts was shaken with 2.5 ml of water, filtered and
the filtrate was concentrated. To this 1.25 ml of Benedict’s solution
was added and boiled for 5 minutes. Brick red precipitate indicated
the presence of carbohydrates.

Fehling’s test (free reducing sugars)

At the first step equal volume of Fehling's A (copper sulphate in
distilled water) and Fehling's B (potassium tartarate and sodium
hydroxide in distilled water) reagents are mixed carefully. Then few
drops plant extracts was added and boiled. Brick red precipitate of
cuprous oxide indicated the presence of free reducing sugars.

Molisch’s test
To 0.5 ml of plant extracts few drops of alcoholic a-naphtol was
added.

Then 0.2 ml of concentrated sulphuric acid was added slowly along
the sides of test tubes.Reddish-violet ring at the junction of the two
layers indicated the presence of carbohydrates.

Barfoed's test

About 0.5 mg of plant extracts was dissolved in distilled water and
filtered. 1 ml of the filtrate was then mixed with 1 ml of Barfoed’s
reagent in a test tube and then heated on a water bath for a period of
two minutes. A reddish precipitate of cuprous oxide confirms that
test as a positive.

Fehling's test (combined reducing sugars)

0.5 ml of plant extracts was hydrolyzed by boiling with 5 ml of dilute
hydrochloric acid and the resulting solution neutralised with sodium
hydroxide solution. Then few drops of Fehling’s solution was added
and heated on a water bath for 2 minutes. Reddish-brown precipitate
indicated the presence of combined reducing sugars.

Tests for flavonoids

Shinoda’s test

To 0.5 ml of plant extracts a piece of metallic magnesium was added,
followed by addition of 2 drops of concentrated hydrochloric acid.
Presence of deep red colouration indicated the presence of flavonoids
in the extract.

Ferric chloride test

To 0.5 ml of plant extracts a few drops ferric chloride solution was
added. The presence of green colouration indicated the presence of
flavonoids.

Lead ethanoate test

To 0.5 ml of plant extracts 0.3 ml of lead ethanoate solution was
added. A buff-coloured precipitate indicated the presence of
flavonoids.

Alkaline reagent test

To 0.5 ml of plant extracts few drops of sodium hydroxide solution
was added. A yellow colouration which turns to colorless by addition
of few drops of dilute acetic acid indicated the presence of flavonoids.

Tests for glycosides

Borntrager's test (Anthraquinone Glycosides)

1 ml of benzene and 0.5 ml of dilute ammonia solution were added to
the plant extracts. A reddish pink colour indicated the presence of
glycosides.

Keller killaini's test (Cardiac glycosides)

0.4 ml of glacial acetic acid containing traces of ferric chloride and
0.5 ml of concentrated sulphuric acid were added to the plant extracts
carefully. A reddish-brown colour formed at the junction of the two
layers and the upper layer turned bluish green indicating the presence
of glycosides.

Test for resins

0.5 ml of plant extracts were treated with a few drops of acetic
anhydride solution followed by one ml of concentrated sulphric acid.
Resins give colouration ranging from orange to yellow.

Test for saponins

Froth test

A pinch of the dried powdered plant was added to 3 ml of distilled
water. The mixture was shaken vigorously. Formation of a foam
indicated the presence of saponin.

Tests for steroids and triterpenoids

Liebermann - Burchard Test

0.5 ml of plant extracts was treated with few drops of acetic
anhydride, boil and cool, concentrated sulphuric acid is added along
the sides of the test tube, shows brown ring at the junction of two
layers and the upper layer turns green that shows the presence of
sterols and formation of deep red colour indicated the presence of
triterpenoids.

Salkowski Test
0.5 ml of each extract was treated in chloroform with few drops of
concentrated sulphuric acid, shaken well and allow to stand for some
time, red colour at the lower layer indicates the presence of sterols
and formation of yellow coloured lower layer indicates the presence
of triterpenoids.
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Tests for tanins

Lead acetate Test
To 0.5 ml of plant extracts, a few drops of 10 % lead acetate was
added. Precipitate was formed, indicated the presence of tannins.

Ferric chloride Test

To 0.5 ml of plant extracts, few drops of 0.1% ferric chloride solution
was added. Formation of brownish green or a blue black colouration
indicated the presence of tannins.

Test for starch

To 0.5 ml of plant extracts lodine as reagent was added. Appearance
of dark blue colour which disappeared on heating and reappears on
cooling indicated presence of starch.

Tests for inorganic acids

Sulphate Test

To 0.5 ml of plant extracts, the lead acetate reagent was added. White
precipitate which is soluble in NaOH, indicated the presence of
sulphate.

Carbonate Test
To 0.5 ml of plant extracts, dilute HCI solution was added. Libration
of CO» gas, indicated the presence of carbonates.

Tests for organic acids

Malic acid Test

To 0.5 ml of plant extracts few drops of 40% FeCls solution was
added. Formation of yellowish colour indicated the presence of malic
acid-

Oxalic acid Test

To 0.5 ml of plant extracts, few drops of 1% KMnQO4and dilute H,SO4
were added. Disappearance of colour indicated the presence of oxalic
acid.

Test for ascorbic acid

To 0.5 ml of plant extracts, 2 ml water, 0.1 gram sodium bicarbonate
and about 20 mg ferrous sulphate were added, shaken and allowed to
stand. A deep violet colour was produced. To this 5 ml of 1M sulphric
acid was added, the colour disappeared showing the presence of
ascorbic acid

Tests for phenolic compounds

Lead acetate Test

To 0.5 ml of plant extracts few drops of 10% lead acetate solution
was added. White precipitate indicated the presence of phenolic
compounds.

Ferric chloride Test
To 0.5 ml of plant extracts, few drops of neutral 5% ferric chloride
solution was added. A dark green colour indicated the presence of
phenolic compounds.

Tests for amino acids

Millons Test

To 0.5 ml of plant extracts 2 ml of Millon's reagent (Mercuric nitrate
in nitric acid containing traces of nitrous acid) was added. White
precipitate appears which turns red when gentle heating.

Ninhydrin Test

To 0.5 ml of plant extracts few drops of 5% ninhydrin was added and
then boiled. Appearance of violet colour indicated the presence of
amino acids.

Tests for protein

Biuret Test

To 0.5 ml of plant extracts, 4% NaOH solution and few drops of 1%
CuSOy solution were added. Violet colour appears, indicated the
presence of protein.

Millon's Test

To 0.5 ml of plant extracts 2 ml of Millon's reagent (Mercuric nitrate
in nitric acid containing traces of nitrous acid) was added. White
precipitate appears which turns red when gentle heating.

Test for oils and fats

A small quantity of the dried plant was pressed between the two filter
papers. Oil stain on the filter papers indicated the presence of oils and
fats.

Test for coumarins

To 0.5 ml of plant extracts, the solution of 10% NaOH was added.
The appearance of yellow colour indicated the presence of coumarins.

Test for phlobatanins

To 0.5 ml of plant extracts, the solution of 10% ammonia solution
was added. Appearance of pink colour indicated the presence of
phlobatanins.

Test for anthraquinones

To 0.5 ml of plant extracts few drops of 2% HCI was added. Red
colour precipitate indicated the presence of anthraquinones.
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Table 1: Phytochemical constituents of Trachyspermum ammi

S.NO Phytoconstituents

Water Ethanol Ethylacetate

1. AlKkaloids
a.Dragendorff’s test
b. Hager’s test
c.Wagner’s test
d.Mayer’s test

+ o+ o+
+ o+ o+
+ o+ o+

2. Carbohyrates
a.Anthrone test
b.Benedict’s test
c.Fehling’s test

(free reducing sugars)
d.Molisch’s test
e.Barfoed test
(monosaccharids)
f.Fehling’s test
(reducing sugars)

+
+
'

3. Flavonoids

a.Shinoda test
b.Ferric chloride test
c.Lead ethanoate test
d.Alkaline reagent test

+ +
+ +

+ 4+ +

+
+

4. Glycosides

a.Borntrager’s test (Antraquinone glycosides)
b.Keller killaini

(Cardiac glycosides)

5. Resins

Steroids
a.Liebermann-Burchard’s test
Terpenoids

b. Salkowski test

7. Tanins
a.Lead actetate test
b. Ferric chloride test

8. Starch

9. Inorganic acids
a.Sulphate test
b. Carbonate test

10. Organic acids
a.Malic acid test
b. Oxalic acid test

11. Ascorbic acid

12. Phenolic compounds
a.Lead acetate test
b.Ferric chloride test

13. Amino acids
a.Millons test
b. Ninhydrin test

14. Protein
a.Biuret test
b.Millons test

15. Coumarins

16. Phelobotanins

17. Antraquinones

Key: + = Present and - = Absent

RESULTS AND DISCUSSION

The phytochemical test of the crude water, ethanol, and ethylacetate
extracts ajwain (Trachyspermum ammi) occurring in North-West
Iran showed the presence of carbohydrates, alkaloids, flavonoids,
teriterpenoids, steroids, tannins, phenolic compounds, coumarins,
resins, saponins, oils and fats, inorganic acids and ascorbic acid
(Table 1) .The active principles identified in the water, ethanol and
ethylacetate extracts were alkaloids (in Wagner’s, Hager’s and
Dragendorff’s reagents). Surprisingly the Mayer’s test for alkaloids
was negative. This observation for alkaloids also occurred in all three
extracts (water, ethanol and ethylacetate). The extracts in the three
solvents water, ethanol and ethylacetate show no presence (negative
results) for the following active principles: glycosides, starch, amino
acids, protein, free antraquinones, phlobatanins and organic acids.

This positive observation help in providing chemotaxonomic
evidence for the classification the species since Trachyspermum
ammi belongs to Apiaceae family, which has been reported to contain
these compounds'!. The identification of these family of compounds
further supports claims of the use of this plants as a traditional
medicine as these compounds have valuable amoebicidal, antifugal
and anti-inflammatory properties'>!3. They have stimulating and
tnifying effects on the muscles when consumed and this probably
accounts for their use in enhancing male potency. Furthermore, the
metabolites: alkaloids, steroids, saponins and tannins found in
extracts are known to have curative activity against several pathogens
and therefore Ajwain is use traditionally in Indian system of medicine
to treat amoebiasis, febrile conditions, stomach disorders, dyspepsia
and disorder of inflammation'*.
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Probably the constituents of Ajwain (Trachyspermum ammi) from
which its male potency enhancing properties emanated are based
upon the actions of certain steroidal alkaloids. A study has implicated
saponin component of plants in enhancing aphorodisiac properties
due to its androgen increasing property'®. Saponins present in the
water and ethanol extracts of this plant might have assisted in
stimulating an increase in the body natural endogenous testosterone
levels by raising the level of Leutinizing Hormone (LH). The LH
release normally by the pituitary gland helps to maintain testosterone
levels, as LH increase so does the testosterone. The increase in
testosterone seemed to have translated into the male sexual
competence.

Furthermore, this study suggests that the aphrodisiac action may be
mediated through a change in the blood testosterone level'e.

Flavonoids and tannins are phenolic compounds and plant phenolics
are a major group of compounds that act as primary antioxidants or
free radical scavangers, anti-inflammatory and anti-carcinogenic.
Due to presence of phenolic compounds these might play role in the
prevention of several chronic diseases such as cardiovascular disease,
cancer, diabetes, bacterial and parasitic infections'”.

Flavonoids present in the all three extracts of this plant can also
inhibit the activity of many enzymes such as xanthine oxidase,
peroxidase and nitric oxide synthase, which are supposed to be
involved in free radical generation, thereby resulting in decreased
oxidative damage of macromolecules '8 Research at the Linus
Pauling Institute and the European Food Safety Authority shows that
flavonoids are poorly absorbed in the human body (less than 5%),
with most of what is absorbed being quickly metabolized and
excreted. These findings suggest that flavonoids have negligible
systemic antioxidant activity, and that the increase in antioxidant
capacity of blood seen after consumption of flavonoid-rich foods is
not caused directly by flavonoids, but is due to production of uric acid
resulting from flavonoid depolymerization and excretion'®.

The presence ascorbic acid in plant species has shown high total
antioxidant properties of plants. Due to presence of triterpenoids these
might be act as  cardio protective and antioxidant!®. Steroids are
frequently used signaling molecules biologically and decrease

fluidity of membranes?’.

This data can help us to choose the superior race of this valuable plant
with greater quantity of medically and therapeutically important
phytochemicals.

CONCLUSION

The results of this study shows that the three extracts of Ajwain
(Trachyspermum ammi ) from North-West Iran indicates the
presence of carbohydrates, alkaloids, flavonoids, teriterpenoids,
steroids, tannins, phenolic compounds, coumarins, resins, saponins,
oil and fat, inorganic acids and ascorbic acid as major phytochemical
groups.

The plant parts studied here has also been seen as a potential source
of useful drugs. Further studies are going on in order to isolate,
identify characteristics activities and elucidate the structure of the
bioactive compounds. Further studies are needed to explore the
potential bioactive compounds from this plant and in vivo studies are
needed for better understanding their mechanism of action.
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