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Abstract

Recently, most of the rural areas people are using alternative medicine for the treatment of diseases because they believe
that natural medicine is always safe and economical. In the Gulf region, the Ammi majus (A. majus) is used traditionally
as a safe and sustainable herbal medicine to treat various chronic ulcers. A. majus extracts showed significant biological
activity such as antiviral, antimicrobial, antioxidant, relaxant effect, cardiovascular effect, hypotensive etc. The synonyms
of A. majus belong to this family showed the equivalent biological activity. The selected A. majus species and its few
synonyms including wild species are available in the Southern part of Oman. The literature search showed that only
few in vitro biological investigations were done on the selected species that is available in Oman. The plant extracts
and its individual phytochemicals showed potential activity against different biological activity. More than fifty bioactive
phytochemicals were isolated from the particular plant species but the main groups of phytochemicals that are potential
against different biological activities are flavonoids and coumarins. However, in Oman, there are many basic research
parameters related to biological activities such as essential oils, animal study and clinic studies are unidentified on the
selected plant species. In addition, the isolation and characterization of biologically active phytochemicals particularly the
major phytochemicals flavonoids and coumarins are also unidentified. In conclusion, this current review is to summarize
the biological and phytochemical status of the selected Omani species that is currently used traditionally by the local
ethnic communities to treat different chronic ulcers.

Keywords

Ammi majus, Apiaceae, Review, Phytochemical status, Biological status, Oman

Introduction

Plant description

Coumarins and flavonoids are both secondary metabolic
heterocyclic organic phytochemicals, which are very import-
ant phytochemicals for the formulation of drugs due to their
medicinal values. Recently, the literature showed that both
the phytochemicals have been extensively used as synthetic
antioxidants to foodstuffs. However, the use of synthetic an-
tioxidants has arisen to be questioned because of their signifi-
cant poisonousness [1,2]. There is some extensive curiosity in
protective medicine and in food manufacturing in the expan-
sion of natural antioxidants found from plant sources, espe-
cially herbal plants [3]. Most of the plant species detected as
medicinal plants have been used to treat human diseases for
centuries as medications or prevention of ailments because
the plant species contain significant active phytochemicals
such as flavonoids, coumarins, alkaloids, terpenoids, amino
acid, essential oil with therapeutic value [4-6]. Therefore, day
by day significantly increasing use of plant extracts and for-
mulated remedies in the diet, cosmetic and drug industries
recommends that, in order to find bioactive phytochemicals

in the crude extracts, a systematic study of medicinal plants is
very important [2,5]. Therefore, the focus of this current re-
view is to summarize the present biological and phytochem-
icals status of the selected indigenous plant species, which is
currently used traditionally by the local ethnic communities
to treat different chronic ulcers. Also, the aim is to review the
biopharmaceutical effects of both secondary metabolic het-
erocyclic organic phytochemicals in humans and the mecha-
nism of action that contribute to the biological activities.

Ammi majus (A. majus) is a wild medicinal plant, which be-
longs to the Apiaceae family. The selected plant species was
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Figure 1: Plant picture of Ammi majus.

initially invented from Egypt. After that the selected plant is
widely spread in Europe, Mediterranean and Western Asia,
Argentina, Chile, Mexico and other European countries. How-
ever, the selected plant is first cultivated in Indian region and
other tropical countries since the old time due to its tradition-
al uses [7,8]. The main traditional uses of the selected plant
worldwide were to regulate menstruation and diuretic [7-9].
Not only that, the plant is used to treat a wide range of hu-
man diseases such as leprosy, kidney stones and infections
[7,8,10]. The plant is also found Arabian countries included in
the Southern part of Oman. The scientific name is Ammi ma-
jus L. But its common name is Bishop’s weed, Queen Anne’s
lace, Ammee. The plant has several Arabic names in the Ara-
bian countries: Khella Shaytani, Aziza, Zind Al-Aroos, Khalat
Barr, Khizaran, Khella Kubra. The environment/weather of
the particular mentioned areas is more appropriate to culti-
vate the selected plant species. The plant is an annual herb
with straight branches. It achieves a height of up to 1-2.0 me-
ter (Figure 1). The root is similar to carrot fattened. General-
ly, the leaves are egg-shaped and occasionally triangular in
shape. The length of the leaves is approximately 20 cm with
numerous branches alternately arranged. The stems are also
numerous branches. The flowers are normally in white colour
swollen from the base. The woody hard parts of the flowers
are used as toothpicks. The shape of flowers are symmetri-
cal pentamerous and tetracyclic [7,8,11]. The fruit is approx-
imately 2-3 mm in length with fully egg-shaped (Figure 1).
Most species and synonyms belong to this family are flower-
ing and seeds producing plants and normally it contains two
seeds in the seed coat.

Synonyms

The selected plant species first invents from Egypt and

currently it is spread throughout Europe, Western Asia, Mid-
dle East and other subtropical countries including the South-
ern part of Oman [12-14]. About 300 to 455 genera and more
than 3000 to 3750 species are recognized belongs to this
family and most of them including the selected plant species
are small flowering plants. Most of the species and their syn-
onyms are economically important vegetables such as carrot,
parsnip, celery, coriander, anise, caraway, cumin, parsley,
dill etc. In addition, the isolated essential oils from them are
also very important for their medicinal and economic point
of view. The selected particular plant species have about
twenty-two synonyms and most of them are existing world-
wide. But, the literature showed that only nine synonyms are
available in the Arabian countries including Oman. The most
common synonyms are as follows: Aethusa ammi Spreng;
A. boeberi Hell; A. broussonetii DC; A. cicutifolium; A. ela-
tum Salisb; A. glaucifolium L; A. intermedium DC; A. paucira-
diatum Hochst; A. pumilum (Brot.) DC; A. pinnatum; A. ammi,
A. ammi-maius; A. candollei; A. petraeum; A. pumilum; Carum
majus; Cuminum aethiopicum; Cuminum regium; Daucus gla-
ber; Daucus parsae; Selinum ammoides; Sison pumilum Brot.

Taxonomy

Kingdom: Plantae; Subkingdom: Vascular plants; Superdi-
vision: Seed plants; Division: Flowering plants; Class: Dicoty-
ledons; Subclass: Rosidae; Order: Apiales; Family: Apiaceae;
Genus: Ammi L.; Species: Ammi majus L.

Distribution

The plant is considered as fields of winter crops in the Nile
Delta and Valley, also in the Oases and the Mediterranean
region. It is also distributed in North Africa, Middle East, and
Europe. The plant species grows as a wildflower in the fields
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of winter crop cornflakes like wheat and barley. Currently,
the selected plant is widely distributed in most of the Europe-
an countries, India and the tropical countries. The particular
plant species is cultured in India and other tropical countries
due to its significant biological activity and traditional uses
[7,8]. The particular plant is a flowering and seeds produc-
ing plant [7,8,11] which first originates from Egypt. Later on,
the particular plant is spread all over the subtropical coun-
tries. It is widely distributed in certain specific places or areas
namely Europe, Mediterranean and western Asia, Argentina,
Chile and Mexico [7-9]. The plant is approximately 1 to 1.5
meters tall. In Oman, the selected plant is widely available in
the Southern part of Oman. Even though the plant is existing
in the other part of Oman. Because of the atmosphere of the
Southern part of Oman it is more appropriate to grow the
selected plant. It is a yearly herb with conventional branches
starting from the ground (Figure 1). More than nine species
are found in the Sultanate of Oman. Most of the species are
found at AL-Jabal Al-Akhdar, Northern Oman, AL-Hamra and
Salalah [15]. Therefore, the Omanis are planning to promote
commercially of the selected plant species in the near future.

Medicinal uses

The particular plant species and other species belongs to
this family are used traditionally as folk medicine worldwide
to treat several human diseases. The selected particular plant
species has potential medicinal action against different in-
curable human diseases. The paste of aerial parts is used to
treat skin problems, psoriasis and vitiligo. The ripen fruits as
powder or water extract are used to regularize menstruation
problems, leprosy, kidney and gallbladder stones, and other
several infections. The same is also used as a carminative to
treat angina pectoris. Egyptians are using the organic fruits
extract traditionally to treat hypertension, depression, leu-
coderma, allergic rhinitis and rash [16-21]. The water extract
of ripen fruits is used to treat coronary and chronic asthma
[22,23]. The water and hydro alcoholic extracts of the particu-
lar plant species showed significant diaphoretic, carminative,
antispasmodic and antiseptic activates [16-18]. Therefore,
both extracts (water and hydro alcoholic) were used as herbal
medicines to treat different ailments since the old time. The
plant water extracts were used by the Omanis to treat ulcer,
skin (leukoderma), and regularize menstruation [13,14]. Till
now, only few studies related to biological activities have
been conducted on the selected plant species grown in Oman
by our group. Therefore, this present review work is based
on evaluating the biological and phytochemical status of the
locally grown plant species.

Plant extracts

Several methods such as Soxhlet and maceration methods
were reported for the preparation of extracts from the se-
lected plant species. Most of the authors were reported mac-
eration method for the preparation of plant extract by using
direct solvent [17]. However, previously, our group was re-
ported different process of extraction by using methanol and
then successively partitioned by various solvents with polarity
ascending pattern [13]. Though, the preparation of extraction
process is different but the extractive values almost similar.

The prepared extracts were used to evaluate their in-vitro
and in-vivo phytochemical, biological and toxicological stud-
ies which were reported by several authors [13,14,17].

Phytochemical status

According to the previous phytochemical reports showed
that the particular plant contains substantial numbers of dif-
ferent acyclic and cyclic or aromatic and heterocyclic com-
pounds. The main group of phytochemicals such as pyrones,
saponins, flavonoids, coumarins and essential oils which
were reported by several authors [17,24,25]. However, most
of the authors are specifying the main phytochemicals of the
selected plant species are furanochromone and coumarins
derivatives includes khellin, visnadine, ammoidin, visnagin,
visammiol, samidin, xanthotoxin, and khellinin [13,14]. But
none of them isolated the phytochemicals from the selected
plant species which was grown in Oman. Recently, one report
showed that about eleven polyphenols compounds along
with monoglycosides, aglycones, triglycoside and diglycosides
are isolated from the selected plant species [26-28]. Most of
the reported isolated individuals have shown significant phar-
macological activity which can be used as markers to treat
human diseases. More recently, the researchers including
our group are working hard to isolate some biologically ac-
tive phytochemical from the selected plant species including
Omani species which can actively participate in the biological
activities. Some preliminary work regards to in vitro biologi-
cal activities were done on the selected plant species by our
group. However, so far our best knowledge nobody works on
the isolation of phytochemicals, essential oil and their in vivo
studies on the selected plant species grown in Oman.

Pharmacological Activities

A. majus is considered as a wild vegetable plant which
is used traditionally to treat different ailments. The roots,
leaves, stems, fruits and their paste of the selected plant are
equally used traditionally to treat particular diseases [21,29].
Since ancient times, scientists are working continuously on
the various parts of the selected plant species related to phy-
tochemicals and pharmacological activities for medicinal uses
[30]. Based on pharmacological activities, the researchers are
working continuously on different parts as well as the differ-
ent polarities of extracts of the selected plant and isolated
and characterized some pharmacologically active phyto-
chemicals which can be used as remedy to treat diseases [30].
Eventually, not a single report was found on the isolation and
characterization of pharmacologically active phytochemicals
of the selected plant species which is grown in Oman. There-
fore, our group is trying to work on that selected plant species
to isolate the bioactive phytochemicals that can be used to
treat different diseases.

Antidiabetic activity

The various polarities plant extracts and individual phy-
tochemicals were used to determine their antioxidant ac-
tivity by different established in vitro methods as well as in
vivo animal models [29,31]. Previously, almost all reports ex-
hibited that different extracts of this family’s plant showed
diverse antidiabetic activity. Majority of their results exhibit-
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ed that the highest antidiabetic activity was obtained in the
plant extracts with maximum polarity. That means the high-
est polarity extract contains most of the antidiabetic activity
guided phytochemicals. Hence, the overall conclusion is that
the antidiabetic activity was directly linked to the polarity of
the plant extracts [32,33]. Regrettably, we are unable to de-
termine and compare the antidiabetic activity of the locally
grown selected plant species due to the shortage of lab re-
sources and herbs.

Antioxidant activity

All polarity plant extracts were determined by their anti-
oxidant activity by different in vitro and in vivo models [13-
15,17,30]. The previous antioxidant activity results related to
the particular plant species showed that all prepared extracts
exhibited significant antioxidant activity against various con-
ventional models. Among them, majority results declared
that high antioxidant activity was found from the most polar
extract e.g., methanol extract. Though, our previous results
on the same species done by our group displayed that the
high activity was found in the nonpolar extracts e.g., hexane
as well as chloroform extracts [34]. That means our results
completely differ from their antioxidant results reported by
others [15,17]. The variation of antioxidant results of vari-
ous extracts may be due to the phytochemicals, sample har-
vesting, sample processing, rainfall, sunlight and extraction
procedures. Our previous extraction procedure was that the
powder samples extracted directly with methanol and it was
then fractionated by the diverse polarity of solvents. Howev-
er, their extraction procedure was different from ours, they
prepared extract from coarse powder samples by adding sol-
vent directly starting from nonpolar and gradually increased
the polarity. Even though the geographical distributions, sam-
ple process, drying of plant materials are also not the same
like ours.

Antimicrobial activity

The zone of inhibition of the prepared different plant ex-
tracts was determined against different Gram (+ and -) mi-
croorganisms by several authors using several established
methods including disc diffusion method. All polarities ex-
tracts of the particular plant showed remarkable zones of in-
hibition against different isolated microorganisms. Previous
results stated that the aqueous ethyl acetate and chloroform
extracts of the selected plant showed the maximum zone of
inhibition against the Gram (+ and -) microbes. However, the
majority of authors also stated that the maximum zone of
inhibition was in the 100% chloroform extract against differ-
ent microbes. That means the zones of diameter inhibition
are not persistent for the particular prepared plant extracts.
But, our inhibition results showed that notable inhibition was
found of various extracts against the human isolated micro-
organisms. The maximum zone of inhibition was obtained by
our group in chloroform extract from the indigenous plant
species [26,35]. Therefore, the chloroform extract could be
contained the highest amount of active phytochemicals with
a high percentage which is directly involved for the diame-
ter zone of inhibition. Our results vary from other reported
values it could be due to the plant harvesting, processing,

temperature, and extraction procedures. This variation of in-
hibition results also depends on types of microbes, incubation
time and concentration of the extracts. The remarkable zone
of inhibition of the selected plant extract will be used for the
separation of phytochemicals.

Cytotoxic activity

The cytotoxic activity of the selected plant extracts was
assessed by well-established in vitro and in vivo methods [35].
Among the extracts, the cytotoxic activity results displayed
that the aqueous ethanol extract gives maximum activity
on the breast cancer cell line [27]. Their results also showed
that chloroform, ethyl acetate and butanol extracts give the
prominent cytotoxic activity against the brine shrimp lethal-
ly method. Best of our knowledge, nobody investigated the
particular plant grown in Oman related to cytotoxicity. There-
fore, our group, the College of Pharmacy and Nursing, Univer-
sity of Nizwais planning to do the cytotoxicity of the selected
particular plant extracts within a short time.

Antifertility activity

The antifertility activity of the selected particular plant ex-
tracts was assessed by using different in-vivo animal models.
Majority previous findings exhibited that methanol extract
gives the maximum antifertility activity compared to other
prepared plant extracts. The permissible dose of the plant
extract accelerate fertility activity but excessive dose it can
cause miscarriage. The other extracts of the selected partic-
ular plant also give the promising activity against the animal
model. However, still, the antifertility activity of the particu-
lar plant species grown in Oman is undermined. Therefore,
our research group is also planning to conduct the antifertility
activity of the selected plant extracts by using the rat model
within a short time.

Wound healing activity

Normally, the wound healing activity of the particular
plant extracts was assessed by using in vitro and animal mod-
els. The researchers found that the polar extract from the
particular plant showed remarkable healing activity. They
also stated that the polar extracts of the particular plant con-
tain phytochemicals flavonoids and it could be healed very
fast compared to less polarity extracts or phytochemicals.
Plenty of work related to healing was done on the particular
plant even though on their synonyms. They concluded that all
the synonyms of the selected plant have significant activity
against the healing. However, nobody works on the healing
activity of the synonyms available in Oman including the se-
lected plant by in vitro and animal models.

Total Phenols

The vast number of previous research was conducted to
assess the total phenols content by the common FCR meth-
od [13,14]. However, the results for total phenols of specific
plant extracts are varied in the aerial parts like leaf, roots, and
stems. In addition, the phenol results of the particular plant
extracts are also varied from polarity to polarity. Majority au-
thors stated that the highest amount of total phenols of the
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particular plant was found from highly polar extract and some
of them stated that the high amount is found from the semi
polar extract [36,37].

Total Flavonoids

The total flavonoids content of the particular plant ex-
tracts was assessed by using the well-established AICI, meth-
od [13,14,17]. However, the previous reports for total flavo-
noids of the selected plant showed that the results always
vary from plant part to part. It also varies from polarity to
polarity of extract. Majority of authors stated that the re-
markable amount of total flavonoids found from the semi
polar extract and minority authors stated that the remark-
able amount is obtained from polar solvent. Our result on the
selected Omani species contains the highest amount of total
flavonoids in the water extract (most polar solvent).

Conclusion

The particular plant species including nine synonyms is ex-
isting in Oman. Almost all nine synonyms including A. majus
are also available in the Arabian Gulf. The selected plant has
been used traditionally as a folk medicine in the Gulf region
for the treatment of chronic ulcers and to regularize menstru-
ation problems. Due to its traditional uses, the selected plant
species are cultivated in most tropical countries commercially.
A good number of phytochemicals are already isolated from
the particular plant species. Some of the isolated phytochem-
icals showed remarkable pharmacological activities and the
extracts of this species also showed different pharmacological
activity. The plant extracts and their purified phytochemicals
could be used as natural safe medicine to treat different ail-
ments. Our future aim is to determine active extract for the
isolation of phytochemicals with potential activity that will
be used for the treatment of chronic ulcers and to regular-
ize menstruation problems. Therefore, the aim of this review
work is to inspire the young scientists to carry out research on
the particular plant species for discovery of new drugs.
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