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Introduction
To treat and prevent the diseases use of seed spices have a 

long history. It is confirmed by many studies that seed spices can 
be useful medicines, but how to provide scientific evidence and 
plausible mechanisms for their therapeutic responses is still a major 
challenge. Therapeutic potential of seed spices to treat multiple 
symptoms of the metabolic syndrome such as diabetes, obesity, 
insulin resistance, hypertension and altered lipid profile given 
focus in this review. Oxidative stress and inflammation have been 
proposed as initiators of the metabolic syndrome, which prevalent 
and has become an important financial burden to the healthcare 
mechanisms in both developing and developed countries. Natural 
constituents with anti-inflammatory and anti-oxidant properties 
are present in seed spices. Proper doses of these compounds may 
be effective in curing the metabolic syndrome. Spices have been 
known for ages as effective therapeutic food. The power of spices 
to impart biological activity is now slowly reemerging as an area  

 
of interest for human health. Dietary choice remains the basis for 
maintaining a healthy lifestyle and well-being, despite remarkable 
advances in medicine and pharmaceutical drug development [1,2]. 

Besides food being a lifestyle choice, age-old anecdotal reports 
from many cultures strongly suggest a role for diet as well as Indian 
spices in both preventive and therapeutic medicine [3,4]. However, 
the major challenge in the use of seed spices as preventive and 
therapeutic medicines is in demonstrating their health benefits 
by scientific means, comparable with the standards applied 
for pharmaceutical agents [3]. Further, unlike pharmaceutical 
agents which are administered in predetermined doses as pure 
and concentrated preparations, seed spices are consumed in 
combinations and in unmeasured and variable quantities in 
different cultural settings. Therefore, the major challenge is to 
provide scientific evidence to define these benefits as well as 
plausible mechanisms by which these products are effective in a 
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disease setting. Around 60% of the world’s population depends 
on herbal medicine, a broad term including spices, for primary 
healthcare [5]. Spices are pungent or aromatic substances from 
dried seeds, fruits, roots, bark and leaves used as additives to colour, 
flavour, and preserve food. Seed spices are part of everyday cooking 
and significant quantities may be consumed in India in meales. 
These data show a realistic possibility to achieve therapeutic doses 
of the active ingredients in seed spices by dietary consumption 
alone. However, for many patients, treatment with functional 
foods or nutraceuticals with enhanced concentrations of the active 
ingredients of the spices may be necessary. 

There is a widespread research effort in India to define the 
potential health benefits of herbal medicines, including spices, and 
identify the active ingredients, especially compounds with anti-
oxidant and anti-inflammatory properties [4,5]. The seed spices 
constitute an important group of agricultural commodities and 
play a significant role in our national economy. Historically, India 
has been recognized as a land of spices. The states, Rajasthan and 
Gujarat have together contributed more than 80 per cent of the 
total seed spices produced in the country. Seed spices produce 
numerous secondary metabolites or phytochemicals, these are 
naturally occurring, biologically active chemical compounds 
in plants, where they act as a natural defense system for host 
plants and that have historically been used as pharmaceuticals, 
fragrances, flavor compounds, dyes, and agrochemicals. With the 
help of modern biological and computational science technology 
chemoinformatics will help us to development of novel drugs. Even 
today, these metabolites are a major source of new drugs [6]. They 
are a gold mine of possibilities in our search for beneficial bioactive 
compounds for pharmacology and other health related issues. 
Chemoinformatics opens a new ways to explore seed spices as gold 
mines for pharmaceuticals industries [7].

They are classified by functional groups, e.g. alcohols, aldehydes, 
amines, esters, ethers, ketones, terpenes, thiols and other 
miscellaneous compounds. In spices, the volatile oils constitute 
these components [8]. Population demographics, increased focus 
on health versus disease, drive towards self care and self diagnosis 
and growing knowledge of consumers about traditional medicines 
are the main driving force for the growth of global phytochemical 
industry. Today, these metabolites are a major source of new drugs. 
Plant-derived substances have recently become of great interest 
owing to their versatile applications. The present review is an effort 
to present a consolidated report on the current status of research 
related medicinal and therapeutic potential of Seed Spices namely 
Ajwain (Trachyspermum ammi L.), Cumin (Cuminum cyminum L.), 
Coriander (Coriandrum sativum L.), Dill (Anethum sowaL.), Fennel 
(Foeniculum vulgare Mill.), Fenugreek (Trigonellafoenum-graecum 
L.) and Nigella (Nigella sativa L.).

Health benefits of Seed Spices: what is the Evidence?
The contribution of oxidative stress and inflammation in 

initiating the symptoms of metabolic syndrome is now well-known. 
Suitable therapeutic interventions targeting these oxidative and 
inflame-matory processes may be effective in preventing and 

treating the metabolic syndrome. Several reviews have discussed 
the use of herbal medicines, including seed spices, in the treatment 
of the symptoms of metabolic syndrome such as diabetes [4,9], 
insulin resistance [10], hypertension and other cardiovascular 
diseases [11] and inflammation [12]. This section deals with the 
possible therapeutic benefits of the seed spices in the treatment of 
the symptoms of metabolic syndrome, in particular because of their 
anti-oxidant or anti-inflammatory effects.

Ajwain (Trachyspermum ammi)
Name for ajwain (Trachyspermum ammi) is derived from 

Sanskrit ajamoda or ajamodika. It is a member of the Apiaceae 
family and considered to be originated in the Egypt and the Indian 
subcontinent, but also in Iran and Afghanistan.  It is having good 
place in Indian cooking, where it is also known as bishop’s weed 
or carom [13]. There are 26 identified componenets present in 
ajwain essential oil accounting 96.3%of the total quantity. Major 
component found was thymol (39.1%) followed by p-cymene 
(30.8%), γ-terpinene (23.2%), γ-pinene (1.7%); terpinene-4-ol 
(0.8%), while acetone extract of ajwain exhibited the presence of 
18 identified components which account for 68.8% of the total 
quantity. The main component found are thymol (39.1%) followed 
by oleic acid (10.4%), linoleic acid (9.6%), γ-terpinene (2.6%), 
p-cymene (1.6%), palmitic acid (1.6%) and xylene (0.1%) [14]. 

Ajwain also used sometimes as an ingredient in barbered, a spice 
mixture favored in Eritrea and Ethiopia [15, 16]. Ajwain is an annual 
herbaceous plant having 30-70 cm (1-2 ft) height, with feathery 
leaves and red flowers. Ripe seeds are dried and threshed [17,18] 
manually and/ or mechanically. Ajwain seed (fruit) is reported to 
have antifungal/antibacterial, antiseptic and antithelminitic effects 
[19]. The major phenolic compound thymol found in ajwain has 
been reported to be an antispasmodic, germicide and antifungal 
agent [20]. The principle active constituents of ajwain oil are 
phenols, mainly thymol (35-60%) and some carvacrol [21]. Both 
the phenols thymol and carvacrol are having antiseptic, expectorant 
and antitussive properties [22]. Thymol also has antiseptic activity 
and carvacrol possesses antifungal properties [23]. 

Medicinal and Pharmacological Properties
a) Gastro protective activity: Ajwain (Trachyspermum 
ammi) seed menifest anti-ulcer activity. Animals pre-treated 
with ethanolic extract exhibit remarkable decrease in ulcer 
protection per cent and ulcer index in all models. The findings 
inferred that the extract showed significant protection by 
reducing ulcerative lesions when compared with control group 
of animals [24].

b) Abdominal pain: Ajwain is considred as traditional 
medicine for relieving abdominal pain especially in rural 
hemlets from time immemorial. A traditional remedy of ajwain 
for abdominal pain is to make a standard infusion using 2 tsp of 
bruised seeds or 1 tsp of ajwain powder to 570 ml cold water 
in a small pan. Boil, simmer for up to 2 minutes and then strain 
for use. It can be used for treating respiratory and digestive 
infections, asthma, cramp muscle spasms, colic griping pains, 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=ethanolic+extract
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edema, arthritis and rheumatism. Wound cleaning and skin 
infection treatment can also be done by external use of ajwain 
as an antiseptic. Like all medicinal herbs, ajwain is grown 
organically to avoid its intrinsic properties being partly or 
completely eliminated by the presence of foreign substances 
[25].

c) Hepatoprotective activity: The results revealed [26] that 
hepatoprotective actions in vivo of ajwain was 80% protective 
in mice against a normally-lethal dose of paracetamol (1 g kg–1), 
it prevented the CCl4¯ induced prolongation of pentobarbital 
sleeping time in mice and it tended to normalize the high serum 
levels of liver enzymes caused by CCl4¯ induced liver damage in 
rats.

d) Anti-spasmodic: Ajwain seeds and its oil used for 
medicine. The seed can also be powdered with the help of 
grinder or pin mill and tied tightly in a thin cloth to treat 
migraine headaches and heavy colds by inhaling the aroma 
frequently throughout the day. Take 100 g of ajwain, 50 g of 
ginger power and 25 g of black salt and crush them together to 
be put in a dry container. Applying hot formation on the area of 
pain will bring faster relief [24,27]. 

e) Digestive stimulant actions: Ajwain would increase the 
secretion of gastric acid nearly four times. In experimental rats 
in vivo, the addition of ajwain to the diet reduced food transit 
time and also enhanced the activity of digestive enzymes and/
or caused a higher secretion of bile acids [24]. 

f) Antiflatulent: Traditionally ajwain is used to allay the 
retention of gas and flatulence. It is in practice in rural areas to 
use ajwain in a very special way. One famous preparation can 
be made by taking 500g ajwain seed, 20g rock salt, 20g black 
salt and 20g table salt. Put all of these in 500ml lemon juice for 
a few days to be dried at its own. Taking with warm water half 
to one teaspoonful of this specially prepared ajwain mixture 
is an excellent home remedy to treat abdominal gas anorexia, 
nausea, travel sickness and vomiting [28].

g) Antimicrobial influence: Ajwain is also known for its 
excellent antimicrobial influence. It protect the food stuffs 
against microbial spoilage, conducting laboratory assays of 
antimicrobial efficacy in vitro and its use as antimicrobials in 
humans are also investigated. The active compounds of ajwain 
viz., carvacol and thymol considered to be responsible for the 
antimicrobial activity. Third generation antibiotics and multi-
drug resistant microbial pathogens can be killed by thymol and 
thus works as a plant based 4th generation herbal antibiotic 
formulation [29,30]. 

h) Antifungal effect: Antifungal effect of volatile oil of 
ajwain seeds on 10 fungi (Alternaria grisea, A. tenuissima, 
Acrophialophora fusispora, Curvularia lunata, Drechslera 
tetramera,Fusarium chlamydosporum, F. poae, Myrothecium 
roridum, Papulaspora sp. and Rhizoctonia solani) was tested 
and found to curb the growth of all tested fungi by 72-90%. 
Phenolic compounds, such as carvacol and thymol, are known 

to be either bactericidal or bacteriostatic agents depending on 
the used concentration [14,31].

i) Anti-inflammatory power: Anti-inflammatory power 
of the Total Alcoholic Extract (TAE) and Total Aqueous Extract 
(TAQ) of the Ajwain seeds was also determined. The TAE and 
TAQ shown significant (p<0.001) antiinflammatory activity 
in both the animal models. The weights of the adrenal glands 
were found to be significantly increased in TAE and TAQ treated 
animals. The TAE and TAQ extracts from the ajwain seeds 
exhibit significant anti-inflammatory potential [32].

j) Anthelmintic effect: Ajwain seed having anthelmintic 
influence and very much effective against specific helminths, 
e.g. Ascaris lumbricoides in humans and Haemonchus contortus 
in sheep. The activity exerted by interference with the energy 
metabolism of parasites through potentiation of ATPase activity 
and thus loss of energy. Ajwain plant has also been reported to 
have cholinergic activity with gut’s peristaltic movements, thus 
helps in expulsion of intestinal parasites [33].

k) Nematicidal action: Wilt disease in pine caused by 
the pinewood nematode (PWN), Bursaphelenchus xylophilus. 
Nematicidal activity of ajwain oil constituents (camphene, 
pinene, myrcene, limonene, terpinene, terpinen-4-ol, thymol 
and carvacrol) found to be against PWN. Amino and hydroxyl 
groups have also been reported as target sites of methyl 
isothiocyanate in nematodes. Essential oils have been reported 
to interfere with the neuromodulator octopamine or GABA 
gated chloride channels of insect pests. Carvacrol and thymol 
are found to be very effective against PWN.These findings 
confirm that the nematicidal activity of ajwain oil is mainly 
attributed to the activity of carvacrol and thymol [34,35].

l) Amebiasis: In the Unani system, Ajwain is used as a 
crude drug to enhance the body’s resistance and is prescribed 
in amebiasis [36].

m) Antihypertensive and broncho-dilating property: 
The antihypertensive effect of Trachyspermum ammi 
administered intravenously in vivo and the antispasmodic 
and broncho-dilating actions. In vitro showed that calcium 
channel blockade has been found to mediate the spasmolytic 
effects of plant materials and it is being considered that this 
mechanism contributed to their observed result and supported 
the traditional use of Trachyspermum  ammi in hyperactive 
disease states of the gut such as colic and diarrhea as well as in 
hypertension [26].

n) Antitussive actions: These effects of aerosols of two 
different concentrations of aqueous and macerated extracts 
and carvacrol, codeine and saline were tested by counting 
the number of coughs. Significant reduction of cough number 
obtained in the presence of both concentrations of aqueous 
and macerated extracts and codeine (p<0.001 for extracts and 
p<0.01 for codeine) [37].

o) Antiplatelet-aggregatory property: A research study 
[38] was intended to support the traditional use of ajwain in 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
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women post parturition. Antiplatelet-aggregatory experiments 
in vitro with blood from human volunteers, it that a dried 
ethereal extract of ajwain seeds, inhibited aggregation of 
platelets induced by collagen, arachidonic acid, and epinephrine. 

p) Hypolipidemic action: In albino rats antihyperlipidemic 
effect of ajwain seed has been obtained. It was assessed that 
powder made by ajwain seed at a dose rate of 2 g kg–1 body 
weight and its equivalent methanol extract were extensively 
effective in lipid lowering action by decreased LDL-cholesterol, 
total cholesterol, triglycerides and total lipids [39].

q) Antilithiasis and diuretic property: It was found in a 
study conducted on antilithiasis and diuretic property in vivo 
that ajwain was not effective in increasing the 24 hour urine 
production. Hence, it was concluded that the traditional use of 
T. ammi in the treatment of kidney stones was not supported by 
their experimental evidence [40].

r) Abortifacient and galactogogic effect: At ICAR-National 
Dairy Research Institute, Karnal, India a study was carried out 
on the estrogenic content in some herbs which are traditionally 
used to increase milk yield in dairy cattle. Ajwain has also been 
traditionally used as a galactogogue in human beings. Total 
phytoestrogen content of dry Trachyspermum ammi seed was 
473 ppm, which was the second highest in the list of eight herbs 
tested [41].

s) Detoxification of aflatoxin action: Ajwain seed extract 
exhibited maximum degradation of aflatoxin G1 (AFG1). 
Aflatoxin detoxifying action of the seed extract reduced 
significantly while boiling. Remarkable levels of degradation of 
other aflatoxins namely, AFB1, AFB2 and AFG2 by the dialyzed 
seed extract were also recorded. Time course study of AFG1 
detoxification by dialyzed ajwain seed extract exhibited more 
than 91% degradation at 24 h and 78% degradation within 6 h 
after incubation [42].

t) Ameliorative influence: Influence of ajwain seed 
extract on hexachlorocyclohexan (HCH)-induced oxidative 
stress and toxicity in rats were studied. Ajwain seed extract 
pre-feeding resulted in increased GSH, GSH-peroxidase, SOD, 
G-6-PDH, catalase, Glutathione-S-Transferase (GST) activities 
and decreased hepatic levels of lipid peroxides. It was inferred 
from the investigation that HCH administration as in produce 
the hepatic free radical stress, causing toxicity, which could be 
reduced by the dietary ajwain seed extract [14].

u) Coriander (Coriandrum sativum L.): Coriander 
(Coriandrum sativum L.) is an important seed spice crop belongs 
to Apiaceae family. It is a well-known herb, originated in the 
native to Europe and Western Asia.Coriander is now widely 
cultivated in many other parts of the world for its leaves, seeds 
and essential oil production. It is commonly grown in India, 
Pakistan, Bangladesh, Russia, Central Europe, Morocco, and 
China. The volatile oil content of the spice can vary considerably 
according to the type and source and usually ranges from0.1 
to 1.7% and, in some cases, up to 2.7%. European coriander 

is mainly of the small fruited type and usually has volatile oil 
content greater than 0.4%, with the highest values exhibited by 
some Russian cultivars. It is generally used in gastrointestinal 
complaints such as anorexia, dyspepsia, flatulence, diarrhoea, 
griping pain and vomiting [43]. The stems and leaves contain 
caffeic, chlorogenic, ferulic and gallic acids [44]. The seeds were 
effective as an antidiabetic agent administered as 6.25% in food 
in streptozotocin-diabetic mice [45], and as a hypolipidaemic 
agent as 10% in food in rats fed15% coconut oil and 2% 
cholesterol [46]. 

Continuous intravenous infusion of the crude aqueous extract 
of coriander (40 and 100 mg/kg) induced dose-dependent 
diuresis, natriuresis, kaliuresis, increased chloride excretion and 
increased glomerular filtration rate in anaesthetized Wistar rats 
[47]. Alcoholic extract of coriander (200 mg/kg) decreased fasting 
serum glucose concentration and increased insulin release from 
pancreatic β-cells in streptozotocin-induced diabetic rats [48]. 
Oral intake of fruit powder (8% w/w of food) in cholesterol-fed 
rats decreased plasma total cholesterol, LDL-cholesterol and total 
lipid concentrations, while increasing the HDL-cholesterol [49]. 
The composition of the volatile oil, which determines the odour 
and flavour character, contains both volatile and fixed oil. The 
volatile oil is rich in beneficial phytonutrients, including carvone, 
geraniol, limonene, borneol, camphor, elemol, and linalool. Linalool 
is the major constituent (25-80 per cent) [50]. Coriander seeds 
have a health-supporting reputation that is high on the list of the 
healing spices. In parts of Europe, coriander has traditionally been 
referred to as an anti-diabetic plant. In some parts of India, it has 
traditionally been used for its anti-inflammatory properties.

Medicinal and Pharmacological Properties
a) Antibacterial activity: Essential oils from commercial 
samples of coriander were showed antibacterial, antifungal and 
antioxidant activities. The essential oils of coriander showed a 
high degree of inhibition against twenty-five genera of bacteria 
and one fungal species (Aspergillus niger) [51].

b) Hypoglycemic activity: Coriander has been documented 
as a traditional treatment for diabetes from immortal time. 
Coriander lowered the blood sugar when added to the diet 
of diabetic mice. The antihyperglycemic action of coriander 
is associated with stimulation of insulin secretion and 
enhancement of glucose uptake and metabolism by muscle, 
reflecting the effects of more than one active constituent. 
Coriander therefore, represents a possible antihyperglycemic 
dietary adjunct and potential source of orally active agent(s) 
for diabetes therapy. The presences of antihyperglycaemic, 
insulin releasing and insulin- like activity in coriander were 
demonstrated by Selvan [52].

c) Hypolipidemic activity: The study shows that the 
concentrations of cholesterol and cholesterol to phospholipid 
ratio decreased while the level of phospholipid increased. 
Coriander plays a protective role against the deleterious effects 
in lipid metabolism in experimental colon cancer [53,54]. Some 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
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of the acids present in coriander viz. linoleic acid, oleic acid, 
palmitic acid, stearic acid and ascorbic acid (vitamin-C) are 
very effective in reducing the cholesterol level in the blood. 
They also reduce the cholesterol deposition along the inner 
walls of the arteries and veins [55].

d) Aflatoxin control: The essential oil of coriander showed 
significant inhibitory effects of on the mycelial growth and toxin 
produced by A. ochraceus [56]. The potential of coriander oil in 
the control of A. niger, Saccharomyces cerevisiae, Mycoderma sp., 
L. acidophilus and Bacillus cereus  [57].

e) Antioxidant activity: Leaf and seed extracts of coriander 
and coriander oil were tested for their antioxidant activity 
using different bioassay techniques and a positive correlation 
were found between total phenolic content in the extracts 
and antioxidant activity. Coriander leaves showed stronger 
antioxidant activity than the seeds [58]. 

f) Cumin (Cuminum cyminum L.): Cumin (Cuminum 
cyminum L.) is an annual herb that belongs to the family 
Apiaceae having the somatic chromosome number of 2n=14. 
The Latin name Cuminum is derived from the Greek “Kuminon”, 
originated probably from the old Babyleniun name for cumin-
‘ka-ma-nu’. Cumin, native of Egypt, is now grown in most hot 
regions like India, North Africa, China and America. The spice 
is especially associated with Morocco, where it is often smelt in 
the abundant street cookery of the medinas. Cumin was known 
to the Egyptians five million years ago. Its seeds have been found 
in the old kingdom pyramids. The Romans and Greeks used it 
medicinally and cosmetically to induce a pallid complexion.
Cumin and value added products from cumin are used in food 
flavoring and perfumery. Cumin contains volatile oil (3-4%), 
the major active principle of volatile oil is cuminaldehyde, 
which is present to an extent of 45–50% and is an important 
phytochemical and possesses many health benefits [58], 
reported that the main constituents of cumin seed oil were 
cuminaldehyde which is responsible for its characteristic odour 
other components are -pinene, -terpinene, p-mentha-1,3-dien-
7-al, p-mentha-1,4-dien-7-al, and p-cymene [59].

Cumin seed contains moisture (7%), volatile oil (3-4%), 
protein (12%), total ash (10%), fiber (11%), carbohydrate (33%), 
starch (11%), and fat (15%). The composition of cumin changes 
according to the region and climate where it is grown. Cumin seeds 
are a common dietary spice consumed in fairly large quantities in 
India. They are widely used in Ayurvedic medicine for treatment 
of dyspepsia, diarrhoea and jaundice [60]. Cuminaldehyde is 
suggested as the active ingredient in cumin seeds (Figure 1) [3,7]. 
An aqueous extract of cumin seeds prevented the accumulation of 
advanced glycation end-products due to fructose-mediated in vitro 
glycation of eye lens soluble proteins [61]. Hypoglycaemic effects 
of cumin seeds were also observed in normal rabbits [62]. Dietary 
cumin showed marked hypoglycaemic responses in streptozotocin-
diabetic rats by reducing blood and urinary glucose concentrations 
[63]. An aqueous extract of seeds lowered blood glucose and 
plasma and tissue lipid concentrations in alloxan-induced diabetic 

rats [60]. Cumin also has a number of medicinal uses and helps in 
curing many diseases. In Ayurvedic medicine, cumin is considered 
a warming spice, invaluable for digestion. It is also a cleansing spice 
that helps burn toxins and enhances the appetite. Traditional uses 
of cumin include anti-inflammatory, diuretic, carminative, and 
antispasmoidic. It has also been used to treat dyspepsia, jaundice, 
diarrhea, flatulence, and indigestion. Cumin powder is used as a 
poultice and smoked in a pipe and also taken orally.

Figure 1: Cuminaldehyde, an active ingredient of cumin

Medicinal and Pharmacological Properties
a) Antioxidant Activity: Cumin seeds contain flavonoids,viz., 
apigenin and luteolin, which are now generally recognized to 
have antioxidant activity. The petroleum ether soluble fraction 
of cumin has been reported to have antioxidant activity [64]. 
Cuminaldehyde has been demonstrated to scavenge the 
superoxide anion [65].

b) Blood Platelet Aggregation: Cumin extract in 
etherinhibited arachidonate-induced platelet aggregation in 
human platelets in a dose-dependent manner [66].

c) Antidiabetic: Dietary cumin countered other metabolical 
terations as revealed by lowered blood urea level and reduced 
excretions of urea and creatinine by diabetic animals [67]. The 
elevated plasma urea level of diabetic animals was significantly 
lowered by about 50% by dietary cumin. Cumin has been used 
as one of the ingredients of a herbal antidiabetic drug, which 
was found to be effective in human subjects [68].

d) Antimicrobial Activity: Essential oil and alcoholic extract 
of cumin has shown antimicrobial activity against Klebsiella 
pneumoniae ATCC 13883 and ceftazidime-resistant strain. 
Cumin oil and cuminaldehyde have been reported to exhibit 
strong larvicidal and antibacterial activity. The essential oil 
and alcoholic extract of cumin seed could be used in medicinal 
industries (disinfectant or antiseptic) [69].

e) Anticancer Effects: The spice appears to have an 
anticancer effect as demonstrated by the ability of cumin seeds 
to inhibit the induction of gastric squamous cell carcinomas 
[70]. In rats fed with cumin, a protective effect against induced 
colonic cancer was demonstrated.

f) Dillseed (Anethum sowa L.): Dill seed (Anethum sowa L.) 
also known as Bengali- Shulfa, belonging to the family Apiaceae, 
comes undergenus Anethumandit is an annualand winter spice 
crop in Bangladesh. It is mostly grown in the northern part of 
Bangladesh. A variant called Indian dillorsowa (Anethum sowa 
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Roxb.) is largely cultivated in India, Bangladesh, Egypt and 
Japan. Dill seed is very much benecial for human health and 
having ability to boost digestion, and gives relief from insomnia, 
respiratory disorders, hiccups, dysentery, diarrhea, menstrual 
disorders and different types of cancers. It is considered to 
be a powerful boost for immune system of human beings and 
also good for oral care. Dill seed is laso having properties to 
protect from bone degradation and arthritis. Furthermore, it 
can reduce excess gas and is considered a carminative. Various 
different compounds have been isolated from the seeds, leaves 
and inflorescence of this plant; 17 volatile compounds have 
been identified. 

The main constituents of dill oil which is pale yellow in color, 
darkens on keeping, with the odor of the fruit and a hot, acrid taste 
are a mixture of a paraffin hydrocarbon and 40 to 60% of d-carvone 
(23.1%) with d-limonene (45%). It also consists of α-phellandrene, 
eugenol, anethole, flavonoids, coumarins, triterpenes, phenolic 
acids and umbelliferones. The fruit yields about 3.5% of the oil; 
its specific gravity varies between 0.895 and 0.915. Carvone and 
limonene are monoterpenes, which are present as main constituent 
of dill oil from fruits [71] α-phellandrene, dill ether and myristicin 
are the compounds, which form the important odor of dill herb 

[72,73]. Monoterpenes are 10-carbon members of the isoprenoid 
family of natural products; they are widespread in the plant 
kingdom and are often responsible for the characteristic odors of 
plants. These substances are believed to function principally in 
ecological roles, serving as herbivore-feeding deterrents, antifungal 
defenses and attractants for pollinators [74]. 

Seventeen compounds have been identified in Indian dill leaf 
[75]. The several applications of carvone are as fragrance and 
flavor, potato sprouting inhibitor [76], antimicrobial agent and 
building block and biochemical environment. D-limonene is one 
of the most common terpenes in nature. It is a major constituent 
in several citrus oils (orange, lemon) being an excellent solvent 
of cholesterol; d-limonene has been used clinically to dissolve 
cholesterol-containing gallstones. It has chemo preventive and 
chemotherapeutic activities and also reported to have low toxicity 
in pre-clinical studies [77]. Myristicin is a naturally occurring 
insecticide and an important compound of essential oil [78,79]. 
Anethole is a terpenoid that is present in minor quantity in 
Anethum, but is also found in essential oil of anise and fennel [80] It 
is used as a flavoring substance. P-anisaldehyde has a strong aroma 
and is an important component in pharmaceuticals and perfumery 
(Table 1).

Table 1: Brief health potential uses of major seed spices.

Seed Spices Major phytochemicals Medicinal uses

Ajwain Thymol, oleic acid, linoleic acid, γ-terpinene, 
p-cymene, palmitic acid and xylene

Digestive, pungent, mild stimulant, stomachic, carminative, aphrodisiac, 
antiflatulence, antiseptic, antifungal, antibacterial, antithelminitic, 

antispasmodic, germicide, antitussive and expectorant

Cumin cuminaldehyd, β-pinene, γ-terpinene Gastrointestinal, reproductive, nervous and immune system.  Antimicrobial, 
antioxidant and chemoprotective activity.

Coriander Linalool, carvone, geraniol, limonene, borneol, 
camphor, elemol

Digestive, carminative, diuretic, tonic, stimulant, refrigerant, aphrodisiac, 
analgesic, anti- inflammatory, antioxidant, insulin-like and anti-spergillus 

activity.

Dill Limonene, carvone, anethofuran
Digestion, insomnia, diarrhea, dysentery, menstrual disorders, respiratory 

disordrers, arthritis, gas, carminative, pain killer, antipyretic, stomachic 
andantiflatulence

Fennel Anethole, fenchone, phenols
Aromatherapy, antioxidant, hepatoprotective, anticancer, Stimulant, 

carminative, stomachic, emmenagogue, refrigerant, cardiac stimulant, 
antiemetic, aphrodisiac, anthelmintic  and antimicrobi

Fenugreek Steroidal saponins(diosgenin), Galactomanan, 
4-HIL

Carminative, tonic, aphrodisiac, emollient, antibacterial, used in vomiting, 
fever, anorexia, colonitis, complementary medicines for cancer therapy, 

diabetes and oral contraceptive.

Nigella

Nigellone, nigellicine, nigellimine, nigellimine-
N-oxide,4-ethyl-lophenol, β-amyrin, 

butyrospermol, cycloartenol, 2-4-methylo-
cycloartanol, taraxerol, tirucallol,

Diuretic, antihypertensive, antidiabetic, anticancer, immunomodulatory, 
analgesic, antimicrobial, anthelmintics, analgesics and anti-inflammatory, 
spasmolytic, bronchodilator, liver tonic, gastroprotective, epatoprotective, 

renal protective and antioxidant properties

Medicinal and Pharmacological Properties
a) Medicinal uses: Anethum is used as an ingredient in 
gripe water, given to relieve colic pain in babies and flatulence 
in young children [81]. The seed is aromatic, carminative, 
mildly diuretic, galactogogue, stimulant and stomachic 
[82] The essential oil in the seed relieves intestinal spasms 
and griping, helping to settle colic [78,83] The carminative 
volatile oil improves appetite, relieves gas and aids digestion. 
Anethum stimulates milk flow in lactating mothers and is often 

given to cattles for this reason. It also cures urinary complaints, 
piles and mental disorders [84].

b) Prevents Insomnia: The essential oil of dill is having 
properties like stimulating, sedative and hypnotic, those are 
they stimulate [85] as well as pacify. The essential oils in dill 
are no exception. Vitamin-B complex and flavonoids present in 
essential oil of dill seed activate the secretion of some enzymes 
and hormones which are having calm and hypnotic effects, 
hence helping people get a good night’s sleep.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3249919/table/T2/
https://www.organicfacts.net/health-benefits/vitamins/stocking-up-on-vitamin-b-rich-foods.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/top-10-tips-for-good-sleep.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
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c) Maintains Bone Health: Dill seed is also having good 
quality of calcium  [86] of which, is an important element 
[86] protect from bone loss and bone mineral density 
reduction.  Millions of people affected by osteoporosis each 
year and calcium, along with other essential minerals, is a key 
component in the proper growth and development of bones 
and the repair of injured bones as well.

d) Manages Diabetes: Dill seed is also having antidiabetic 
properties [81] diabetes and helps in management of insulin 
levels. It also reduces the fluctuations of serum lipids and 
insulin levels in corticosteroid-induced diabetes.

e) Prevents Excess Gas: As a well-known [87] carminative, 
dill can help prevent the embarrassing condition of excessive 
gas. It is not only an uncomfortable condition to experience 
in public, but if gas continues to build up, it can actually be a 
dangerous situation where it presses on the delicate organs of 
the chest cavity. A carminative force gas downward through the 
digestive tract and allows it to leave the body in a safe way.

f) Boosts Immunity: Dill has long been associated 
with antimicrobial activity [88]. It can prevent a number of 
microbial infections of the body including the infections result 
in open wounds or small cuts on the skin.

g) Calms Hiccups: Dill seed is having the properties to 
calm hiccups which is caused due totrapped gas, its repeated 
upward movement through the food pipe, certain allergies, 
hypersensitivity, hyperactivity, and nervous malfunctioning. It 
also acts as a carminative, helps the expulsion of gases and also 
reduces gas formation; while as a sedative, dill seed helps to 
calm down hiccups [89].

h) Cures Diarrhea: Indigestion and microbial actions are 
the causes of diarrhea. Dill seed is having very good digestive 
properties can be quite helpful in indigestion. It is also helpful 
to cure diarrhea by inhibiting [90] microbial infections due to 
the monoterpenes and flavonoids present in its essential oils, 
which are germicidal or bactericidal in nature. 

i) Treats Dysentery: Dysentery is primarily caused 
[89] due to fungal infections. Dill essential oil is disinfectant in 
nature and it helps to inhibit fungal infections effectively.

j) Prevents Cancer: Let’s turn our attention to the 
monoterpenes we have been talking about. Monoterpenes are 
chemopreventive, and since they are stimulating in nature, 
they activate the secretion of an enzyme called glutathione-S-
transferase (the radical glutathione is an effective antioxidant) 
which is very effective in neutralizing carcinogens. It is 
particularly effective at neutralizing cyano- and benzo- 
derivatives and free radicals, thereby protecting the body from 
cancer. The other antioxidants in the essential oils of dill also 
contribute to cancer prevention [83].

k) Fennel (Foeniculum vulgare Mill.): Fennel (Foeniculum 
vulgare Mill.) belongs to family Apiaceae   is a native of Southern 
Europe and Mediterranean region. It is widely cultivated 

throughout the temperate and subtropical regions of the world 
and major growing   countries are Romania, Russia, Germany, 
France, Italy, India, Argentina and USA. It is also a very popular 
medicinal and economic plant in Asian countries. The herb has 
many culinary and traditional medicine uses. The bulb, young 
shoots, leaves and fully ripened and dried fruits are commonly 
used for homemade remedies. Its aromatic fruits have been 
used as a culinary spice in many countries [91]. Fennel herbal 
tea is a common household remedy traditionally used for the 
treatment of a variety of symptoms of the gastrointestinal 
and respiratory tract [92]. The chemical constituents from 
the fennel include essential oil, fatty acid, phenylpropanoids, 
monoterpenids, sesquiterpenes and coumarins. 

It also contains triterpenoids, tannins, flavonoids, cardiac 
glycosides, saponins, and other types of compounds. The relative 
content of essential oil in fennel fruits was about 3.0 to 5.0 % by 
weight. The essential oil of the most important fennel variety (var. 
dulce) contains anethol (50-80%), limonene (5%), fenchone (5%), 
estragol (methyl-chavicol), safrol, alpha-pinene (0.5%), alpha-
phellandrine, camphene, beta-pinene, beta-myrcene and p-cymen. 
In contrast, the uncultivated form (var. vulgare) contains often more 
essential oil, but since it is characterized by the bitter fenchone (12 
to 22%), it is of little value [93]. The essential oil of fennel fruits is 
used for flavouring purpose, cosmetic and pharmaceutical products 
[94,95], identified 78 compounds from fennel fruits by GC-FID-MS, 
representing more than 98% of the oils. The seeds of fennel contain 
about 20% fatty acids and petroselinic acid is a characteristic fatty 
acid of fennel oil. The level of petroselinic acid could be as high as 
70 to 80% [96]. The chemical analysis of the acetone extract of 
fennel showed that linoleic acid (54.9%), palmitic acid (5.4%) and 
oleic acid (5.4%) were major components in acetone extract [97]. 
There has been a growing interest in phenolic components of fruits 
and vegetables, which may promote human health or lowering 
the risk of disease. Aqueous extract of fennel fruits contains rich 
phenolic compounds. Many of them have antioxidant activities, 
such as 3- caffeoylquinic acid, 4-caffeoylquinic acid, rosmarinic acid, 
eriodictyol-7-orutinoside, quercetin-3-o-galactoside, kaempferol-
3-orutinoside and kaempferol-3-o-glucoside. Besides, these 
compounds, fennel was reported containing hydroxylcinnamic acid 
derivatives, flavonoid glycosides and flavonoid aglycones [98]. 

Flavonoids were generally considered as an important 
category of antioxidants in the human diet. Some flavonoids such 
as quercetin arabinoside were identified from Foeniculum vulgare 
[99]. Flavonoids such asquercetin, rutin and isoquercitrin were 
reported to have the immunomodulatory activities. It is prescribed 
as an aromatic stomachic and treats various conditions, particularly 
rheumatism, cold pain and stomach. Fennel essential oil possessed 
carminative and stimulant activities as well as spasmolytic actions 
on the smooth muscles of experimental animals [100]. Furthermore, 
it possessed analgesic, anti-inflammatory and antioxidant activities. 
Oral administration of methanol extract of fennel exhibited 
inhibitory effect against acute and subacute inflammatory diseases 
and showed a central analgesic effect by inhibition of the allergic 
reactions. It significantly decreased the high density lipoprotein– 

https://www.organicfacts.net/health-benefits/minerals/calcium.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/osteoporosis.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/diabetes.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/foods-for-healing-wounds.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/10-best-foods-for-healthy-skin.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/food.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/allergies.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/health-benefits/essential-oils/dill-essential-oil.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
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cholesterol level, thus decreasing the peroxidative damage [101]. 
The essential oil of fennel exhibited antibacterial and antiviral 
activities [102]. The aqueous and ethanol extracts of fennel 
exhibited potential antioxidant properties in vitro studies [103]. 
It might be useful for the treatment of cognitive disorders such as 
dementia and Alzheimer’s disease [104].

Medicinal and Pharmacological Properties
a) Antimicrobial, antibacterial and antifungal activities: 
Antimicrobial activities of plant oils and extracts have many 
applications, including raw and processed food preservation, 
pharmaceuticals, alternative medicine and natural therapies. 
Chloroform soluble fraction from fennel plant parts showed 
a robust antimicrobial action against fungi and bacteria. The 
compounds found in fennel like dillapiol, dillapional, psolaren, 
scopoletin, bergapten and imperatorin were found to be having 
antimicrobial actions against Aspergillus niger, Bacillus subtilis 
and Cladosporium cladosporioides [105]. Essential oils from 
the fruits of fennel showed significant antibacterial activity to 
Escherichia coli and Bacillus megaterium [106]. Fennel essential 
oils may be useful natural bactericides for the control of bacterial 
diseases of plants. Essential oils components viz., anethole, 
fenchone and camphor exhibited antifungal propetrties against 
C. cladosporioides, Penicillium helianthi and Trichophyton 
mentagrophytes, however Penicillium ochrochloron, Penicillium 
funiculosum and Trichoderma viride were found resistant 
species [97,107]. Dichloromethane extracts and essential oils 
from F. vulgare showed antifungal activity against Candida 
albicans. It could be the candidate for a new antifungal agent 
for candidiasis and other fungal diseases [108].

b) Antioxidant activities: Now a day’s naturally-occurring 
antioxidants are popular to use to protect human beings from 
oxidative stress damage. Fennel was known as excellent sources 
of nature antioxidants and contributed to the daily antioxidant 
diet [109]. Wild fennel was found to exhibit a radical scavenging 
activity with higher content phenolic and flavonoid than 
medicinal and edible fennel, and the aerial parts of the Italian 
populations showed the highest DPPH scavenging activity 
[110]. The volatile oil exhibited strong antioxidant influence 
as compared to butyrated hydroxyanisole and butylated 
hydroxytoluene [6,97] concluded that fennel genotype RF-101 
show higher TPC, TFC and antioxidant activity in methanolic 
extract of oleoresin in comparison volatile oil of fennel seeds.

c) Acaricidal activity: Fennel oil show significant acaricidal 
activity and works very well against Dermatophagoides 
pteronyssinus and Dermatophagoides  farinae. The main 
bioactive component is fenchone. p-anisaldehyde was the 
most toxic compound to D. Farina. Carvone characterized as 
bioactive constituent to potential house dust mite Tyrophagus 
putrescentiae [111].

d) Estrogenic activity: Fennel oil was reported to exhibit 
estrogenic activity, promote menstruation, alleviate the 
symptoms of female climacteric, and increase libido [112].

e) Insecticidal activity: The fennel extracts was reported 
to have insecticidal activity against different mites and insects 
[107]. An important compound found in fennel namely Trans-
anethole was known to have effective mosquito larvicidal 
activity [113]. Fennel extracts were found toxic against Culex 
pipiens larvae, and terpineol and 1,8-cineole were the most 
effective components against Anopheles dirus and Aedes 
aegypti. Hence, it was suggested that fennel can be used as an 
alternative of synthetic insecticides [111].

f) Hepatoprotective activity: Fennel essential oil could 
inhibit the CCl4 induced acute hepatotoxicity. D-limonene and 
b-myrcene of the oil might be the potential candidates [112].

g) Fenugreek (Trigonella foenum graecum L): Fenugreek 
is commercially important seed spice crop due to its 
multifarious uses. It is belongs to the family Fabaceae.There are 
two cultivated species of genus Trigonella viz. foenum-graecum 
(common fenugreek) and corniculata (Kasuri type fenugreek). 
Centre of origin of fenugreek is South-Europe, Mediterranean 
area and Western Asia. The major fenugreek producing countries 
are India, Argentina, Egypt, Southern France, Morocco, Spain, 
Turkey and China. Fenugreek, a strongly scented annual herb, 
is recommended for the treatment of rheumatism in traditional 
medicine. Saponins, glycoside-D and trigofoenoside-A are 
major components in the seeds [113], while alkaloids, cardiac 
glycosides and phenols are found in the leaf extract [114]. The 
steroidal saponins present in the seeds as parent compounds 
for physiological steroid production could influence the local 
inflammatory response [115,116]. 

Galactomannan, a guar gum comprising approx. 50% of 
the seed weight is postulated as another active ingredient in 
fenugreek seeds [117]. In high sucrose-fed rats, galactomannan 
feeding reduced appetite, body weight gain, glycemic response, 
plasma insulin concentrations and plasma triglycerides and total 
cholesterol concentrations [118]. In human studies, galactomannan 
reduced post-prandial blood glucose concentrations [119,120] 
and improved insulin sensitivity in both non-diabetic [121] and 
diabetic subjects [122]. Feeding guar-galactomannan fibre reduced 
both total and LDL cholesterol concen-trations in healthy and type 
2 diabetic subjects [123]. It has a long history as both a culinary 
and medicinal herb. The seeds of fenugreek are commonly used as 
a spice in food preparations due to the strong flavour and aroma. 

Fenugreek seed contains 45-60% carbohydrates, mainly 
mucilaginous fiber (galactomannan); 20-30% proteins high 
in lysine and tryptophan; 5- 10% fixed oils (lipids); pyridine 
type alkaloids, mainly trigonelline (0.2-0.36%) choline (0.5%), 
gentianine and carpaine; flavonoids, such as apigenin, luteolin, 
orientin, quercetin, vitexin and isovitexin; free amino acids, such 
as 4- hydroxyisoleucine; arginine, histidine and lysine; calcium and 
iron; saponins (0.6 -1.7%); cholesterol and sitosterol; vitamins A, 
B 1, C and nicotinic acid; and 0.015% volatile oils (nalkanes and 
sesquiterpenes) [135].Trigonelline degraded to nicotinic acid and 
related pyridines during roasting is responsible for the flavor of the 
seed [124]. The importances of diosgenin in the synthesis of oral 
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contraceptives and sex hormones have been documented [125]. 
Numerous studies have been carried out to reveal the therapeutic 
potential of fenugreek in various pathological conditions such as 
diabetes mellitus, cancer, hypertension, cataract, gastric disorders 
and obesity [126,127,128,129,130,131]. In a study [132], found 
that methyl fatty acid esters shows significant variation among 
genotypes and grinding methods.

Medicinal and Pharmacological Properties
a) Diabetes Mellitus: The fenugreek alkaloidal extract 
prevent the increased blood glucose level reduced lipid 
profile to almost normal and showed antioxidant effect on 
the tissues of liver and kidney in experimental rats [133]. 
Further, fenugreek powder treatment in patients suffering 
from mild Non-insulin dependent diabetes mellitus produced 
marked reduction in blood sugar and serum triglycerides and 
total cholesterol [127]. It has been documented from various 
studies that saponins and diosgenin present in fenugreek 
are responsible for hypolipidemic and anti-diabetic action 
on hypercholestrolaemic rats [134].It has been observed 
that supplementation of diet with fenugreek leaves and 
seeds in hyperglycemic rats prevented the increased levels of 
glucose by stimulating the process of glycolysis and inhibiting 
glucuneogenesis via stimulating enzymes such as hexokinase 
and inhibiting enzymes such as glucose 6-phosphatase and 
fructose 1, 6-biphosphatase and subsequently increasing 
the secretion of insulin [135]. It has been reported that the 
active principle present in water extract of fenugreek seeds 
in subdiabetic and overtly diabetic rabbits stimulated insulin 
synthesis and secretion from the beta pancreatic cells of 
langerhans and increased the sensitivity of tissues to available 
insulin [136]. The soluble dietary fibre fraction known as 
galactomannan present in endosperm of fenugreek seeds, 
has shown to reduce postprandial elevation in blood glucose 
level of Type 2 model diabetic rats by delaying the digestion of 
sucrose.

b) Cancer: The effect of fenugreek seeds observed in induced 
breast cancer in rats [136,137], Further, the ethanolic extract of 
fenugreek showed antineoplastic effect on the growth of breast 
cancer cells by reducing cell viability, inducing early apoptotic 
changes, declining the mitochondrial membrane potential 
and degrading cellular DNA into fragments [138]. Moreover, 
an in vitro study revealed that diosgenin inhibited cell growth 
and induced apoptosis in the human colon cancer cell [139]. 
Further, reducing the levels of cholesterol and decreasing 
the expression of phospholipase A and C are responsible for 
prevention of tumor formation and improving the histological 
features. Its estrogenic property can be employed as anticancer 
and in hormone replacement therapy in which further studies 
are warranted.

c) Antioxidant: It has been documented in various studies 
that fenugreek bears potential of a powerful antioxidant in which 
the presences of flavonoids and polyphenols have been found to 
be responsible for the same [140]. The exposure of polyphenol 

rich extract offenugreek seeds which showed protective effects 
against hydrogen peroxide induced oxidation by protecting the 
erythrocytes from haemolysis and lipid peroxidation in a dose 
dependent manner [141]. Further, fenugreek administration to 
diabetic animals showed a reversal of the disturbed antioxidant 
levels of enzymes such as catalase, superoxide dismutase and 
glutathione peroxidase and peroxidative damage in the tissues 
of heart and kidney [142]. Supplementation of fenugreek seed 
powder to diabetic rats normalized the alterations in lipid 
peroxidation and oxidative stress [143]. In different green plant 
parts of fenugreek, maximum phenolic content and flavonoid 
contents were observed in distilled water extract followed by 
methanol and ethyl acetate. Cryogrinding techniques improves 
its antioxidant activity and retains medicinal properties by 
prevent molecules which good for human health [144]. The 
ability of fenugreek as functional food tested by determining 
the lipid peroxidation (LPO), and cycloooxygenase enzyme 
(COX) inhibitory activities of hexane, ethyl acetate, methanolic 
and water extracts. The extracts inhibited the LPO by 50-95%, 
CCOX-1 by 6-87 % and COX-2 by 36-70 % respectively [145].

d) Ulcer: It is worth noting that fenugreek protects 
ulcerformation in rats via decreasing gastric volume, ulcer 
index value, total acidity, lesion formation and curative ratio 
by markedly increasing the level of mucus secretion [129]. It 
may be due to the cytoprotective action offenugreek can be 
attributed to the presence of flavonoids; which exert their 
antiulcer effect.

e) Inflammation: Fenugreek reduced paw edema in rats, the 
presence of alkaloids in extract of fenugreek has been reported 
to produce anti-inflammatory property by reducing edema 
in rats [146]. Fenugreek has been reported to accelerate the 
process of wound healing via its antioxidant potential in rats 
injured in the posterior neck area [147]. It may be suggested 
that the presence of diosgenin in fenugreek plays a key role 
in producing antiinflammatory action probably by acting the 
precursor of various steroid hormones such as progesterone 
and cortisone; which have set a benchmark for preventing 
inflammation in various pathological conditions.

f) Obesity: The beneficial effects of fenugreek fiber was 
studied in healthy obese subjects which demonstrated that 
fenugreek administration showed marked increase in satiety 
and fullness and marked fall in hunger and prospective food 
consumption with reduced energy intake using visual analog 
scale which may act supportive for treating acute obesity 
patients. Galactomannan and unpalatably of the fenugreek 
fiber is assumed to be responsible for promoting satiety by 
decreasing the rates of gastric emptying and decreased energy 
intake respectively [130].

g) Hypertension: It has been elucidated that the 
administration of fenugreek methanol extract and methanol 
fraction to rats shows antihypertensive. The essential oil 
obtained from fenugreek in combination with other essential 
oils has been employed to reduce systolic blood pressure 
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in spontaneously hypertensive rat [148]. The aqueous and 
benzene extract of fenugreek has been found to show diuretic 
activity in rats; which can be employed to treat hypertension 
[149].

h) Other Disorders: Administration of fenugreek 
seed extract to both mice and rats revealed its effect on 
thyroid hormone that fenugreek inhibits the synthesis of 
tri-iodothyronine concentration estimated by decrease in 
serum tri-iodothyronine concentration and T3/T4 ratio and 
consequently increased thyroxine levels which can be mediated 
through fenugreek-induced hypoglycaemia [150]. It has been 
reported that oral treatment with fenugreek reduced the 
quantity of calcium oxalate deposited in the kidneys induced by 
3% glycolic acid in rats; which further supports its use in Saudi 
folk medicine [151]. Fenugreek showed anti-cataract property 
in sodium selenite-induced cataract in rats by restoring the 
levels of glutathione and other antioxidant enzymes such as 
superoxide dismutase, catalase, etc, in the lens and inhibiting 
the lipid peroxidation [131]. The alkaloidal, ethanol and 
butanol extract of fenugreek has been documented to possess 
anti plasmodial activity against in vitro culture of chloroquine 
sensitive and resistant Plasmodium falciparum [152].

i) Nigella (Nigella sativa L.): Among various medicinal 
plants, Nigella sativa belongs to family Ranunculaceae, is 
emerging as a miracle herb with a rich historical and religious 
background. Many researches reported its wide spectrum 
of pharmacological potential. Nigella is considered to be 
originated in Southwest Asia, Southern Europe and North 
Africa. It is cultivated in many countries maily in the world 
like India followed by Pakistan, Middle Eastern Mediterranean 
region, Southern Europe, Syria, Turkey, Saudi Arabia. The seeds 
of nigella and their oil have been widely used for centuries in 
the treatment of various ailments throughout the world. It is an 
important drug in the Indian traditional system of medicine like 
Unani and Ayurveda [153, 154]. 

Nigella is considered one of the important healing medicines 
for all diseases except death in one of the Prophetic hadith. It is 
also mentioned for use on regular basis in Tibb-e-Nabwi (Prophetic 
Medicine) [154]. Nigella possess wide spectrum of activities viz. as 
antidiabetic, diuretic, antihypertensive, anticancer and analgesic, 
immunomodulatory, antimicrobial, anthelmintics, analgesics and 
anti-inflammatory, spasmolytic, gastroprotective, bronchodilator, 
hepatoprotective, renal protective and antioxidant properties. The 
seeds of nigella are widely used in the treatment of various diseases 
like asthma, bronchitis, diarrhea, rheumatism and skin disorders. 
Nigella is also used as digestive, liver tonic, appetite stimulant, anti-
diarrheal, emmenagogue, to increase milk production in nursing 
mothers to fight parasitic infections and to support immune system 
[155], [156]. Therapeutic properties of this herb are due to the 
presence of thymoquinone compound present in its essential oil. 
Nigella seeds are also used in food like flavoring additive in the 
breads and pickles because it has very low level of toxicity [157].

j) Chemical composition of nigella seeds: Many active 
compounds have been identified, isolated and reported in 

different varieties of nigella seeds. The important active 
compounds are thymoquinone (30%-48%), , p-cymene (7%-
15%), carvacrol (6%-12%), 4-terpineol (2%-7%), t-anethol (1%-
4%), sesquiterpene longifolene (1%-8%) thymohydroquinone 
(1.17% – 2.31%), α-pinene and thymol etc. Its seeds also 
contain two different types of alkaloids; i.e. isoquinoline 
alkaloids e.g. nigellicimine and indazole ring bearing alkaloids 
or nigellicimine-N-oxide and pyrazol alkaloids which include 
nigellicine and nigellidine. Besides, Nigella seeds also contain 
alpha-hederin, a water soluble pentacyclic triterpene and 
saponin, an important anticancer agent [158,159]. 

Some other compounds e.g. carvone, limonene, citronellol 
were also found in trace amounts. Most of the pharmacological 
properties of Nigella sativa are mainly attributed to quinine 
constituents, of which TQ is the most abundant. On storage, TQ yields 
dithymoquinone and higher oligocondensation products. The seeds 
of Nigella sativa contain protein (26.7%), fat (28.5%), carbohydrates 
(24.9%), crude fibre (8.4%) and total ash (4.8 %). The seeds are 
also containing good amount of various vitamins and minerals like 
Cu, P, Zn and Fe etc. The seeds contain carotene which is converted 
by the liver to vitamin A. Root and shoot are reported to contain 
vanillic acid [160,161]. Nigella seeds also reported to contain fatty 
oils rich in unsaturated fatty acids, mainly linoleic acid (50-60%), 
oleic acid (20%), dihomolinoleic acid (10%) and eicodadienoic acid 
(3%). Palmitic, stearic acid (saturated fatty acids) (30% or less), 
α-sitosterol is a major sterol, which accounts for 44% and 54% of 
the total sterols in Tunisian and Iranian varieties of nigella seed oils 
respectively, followed by stigmasterol (6.57-20.92% of total sterols) 
[162,163]. Some other reports of chemical components includes 
nigellone, campesterol, cholesterol, citrostadienol, cycloeucalenol, 
gramisterol, lophenol, obtusifoliol, stigmastanol, avenasterol-5-ene, 
avenasterol-7-ene, stigmasterol-7-ene, β-amyrin, butyro-spermol, 
cycloartenol, 24-methylene-cycloartanol, taraxerol, tirucallol, 
3-O-[β-D-xylopyranosyl(1→3)-α-L-rhamnopyranosyl(1→2)-
α-L-arabino-pyranosyl]-28-O-[α-L-rhamnopyranosyl(1→4)-
β-D-glucopyranosyl(1→6)-β-D-gluco-pyranosyl] hederagenin, 
volatile oil (0.5-1.6%), fatty oil (35.6-41.6%), oleic acid, esters of 
unsaturated fatty acids with C15 and higher terpenoids, esters of 
dehydrostearic and linoleic acid, aliphatic alcohol, β-unsaturated 
hydroxy ketone, hederagenin glycoside, melanthin, melanthigenin, 
bitter principle, tannin, resin, protein, reducing sugar, glycosidal 
saponin, 3-O-[β-D-xylopyranosyl-(1→2)-α-L-rhamno-pyranosyl-
(1→2)-β-D-glucopyranosyl]-11-methoxy-16,23-dihydroxy-
28-methy-lolean-12 enoate, stigma-5, 22-dien-3-β-D-gluco-
pyranoside, cycloart-23-methyl-7, 20, 22-triene-3β, 25-diol, 
nigellidine-4-O-sulfite, N. mines A3, A4, A5, C, N. mines A1, A2, B1, 
and B2 [164,165].

k) Traditional uses of folk remedies: Nigella has been 
traditionally used for the treatment of a variety of disorders, 
diseases and conditions pertaining to respiratory system, 
digestive tract, kidney and liver function, cardio vascular 
system and immune system support, as well as for general 
well-being [153,155]. Avicenna refers to black seeds in the “The 
Canon of Medicine”, as seeds stimulate the body’s energy and 
helps recovery from fatigue and dispiritedness. Nigella seeds 
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and their oil have a long history of folklore usage in Indian 
and Arabian civilization as food and medicine [166,167]. The 
seeds have been traditionally used in Southeast Asian and the 
Middle East countries for the treatment of several diseases and 
ailments including asthma, bronchitis, rheumatism and related 
inflammatory diseases. Its many uses have earned Nigella the 
Arabic approbation ‘Habbatul barakah’, meaning the seed of 
blessing. Tincture prepared from nigella seeds is useful in the 
treatment of worms and skin eruptions. Externally the oil is 
used as an antiseptic and local anesthetic. Roasted black seeds 
are given internally to stop the vomiting [153, 168-170].

Medicinal and Pharmacological Properties

a) Antimicrobialactivity: Bacteria like gram-positive and 
gram-negative can be suppressed by nigella essential oil. It 
exhibited strong antimicrobial activity against Salmonella typhi, 
Pseudomonas aeruginosa and others. Comparatively higher 
sensitivity against gram-positive bacteria Staphylococcus 
aureus and Vibrio cholera was found to be stronger than gram 
negative bacteria. Staphylococcusaureus, Staphylococcuspyogenes 
and Staphylococcusviridans are more susceptible to Nigella 
sativa. The dried seeds of N. sativa exhibited bactericidal 
activity against Pseudomonas aeruginosa [171,172]. The 
activity of the volatile oil against drug – resistants trains of 
Shigellaspp, Vibriocholera and Escherichia coliwas found to have 
a synergistic action with streptomycin and gentamycin. 
A   clear inhibition of the growth of Staphylococcusaureus 
was observed by concentration of 300mg/ml. The positive 
inhibition may beat tributed to the two important active in 
gredients of Nigellasativa, Thymoquinone (TQ) andmelanin. 
TQ exhibited a significant bactericidal activity against various 
human pathogenic bacteria especially gram positive cocci, i.e. 
Staphylococcus aureus and Staphylococcus epidermidis [173- 
177].

b) Antifungal activity: Methanolic extracts of Nigella have 
the strongest antifungal effect followed by the chloroform 
extracts against different strains of Candida albicans. An 
intravenous inoculum of Candida albicans produced colonies 
of the organism in the liver, spleen and kidneys. Treatment of 
mice with the plant extract 24h after the inoculation caused a 
considerable inhibitory effect on the growth of the organism in 
all organs studied. Khan et al. in 2003 reported that the aqueous 
extract of Nigella seeds exhibits inhibitory effect against 
candidiasis in mice. A 5-fold decrease in Candida in kidneys, 
8-fold in liver and 11-fold in spleen was observed in the groups 
of animals post-treated with the plant extract. These findings 
were also confirmed by Histopathological examination of the 
respective organs [178]. The anti-yeast activity of the black 
cumin seed quinines, dithymoquinone, thymohydroquinone, 
and TQ were evaluated in vitro with a broth microdilution 
method against six dairy spoilage yeast species. It was found 
that Antifungal effects of the quinones were compared with 
those of preservatives commonly used in milk products 
(calcium propionate, natamycin, and potassium sorbate) at 
two pH levels (4.0 and 5.5), while thymohydroquinone and 

TQ possessed significant antiyeast activity [179]. Two novel 
antifungal defensins named Ns-D1 and Ns-D2, were isolated 
from seeds of Nigella and sequenced. The Ns-D1 and Ns-
D2 defensins displayed strong divergent antifungal activity 
towards a number of phytopathogenic fungi [180].

c) Anti-schistosomiasis activity: The effect of NSO against 
the liver damage induced by Schistosoma mansoni (S. mansoni) 
infection in mice was studied by Mahmoud et al. When the NSO 
was given alone, it reduced the number of S. mansoni worms 
in the liver and decreased the total number of ova deposited 
in both the liver and the intestine. These results suggest 
that NSO may play a role against the alterations caused by S. 
mansoni infection [181]. Results of in vitro testing of N. Sativa 
seeds against Schistosoma mansoni, miracidia, cercariae, and 
adult worms indicate its strong biocidal effects against all 
stages of the parasite and an inhibitory effect on egg-laying of 
adult female worms.  

d) Antioxidant activity: Treating broiler chicks with 
black seeds for 6 weeks prevented the liver from oxidative 
stress by increasing the activities of enzymes such as 
myeloperoxidase, glutathione-S-transferase, catalase, 
adenosine deaminase, myeloperoxidaseand by decreasing 
hepatic lipid peroxidation. The crude methanolic extract of black 
cumin seed cake was found to show significant antioxidant 
properties under in vitro systems. The thymoquinone pre-
treatment restored the increased level of malonyl dialdehyde 
and conjugated diene levels [182- 187].

e) Antidiabeticactivity: Significant hypoglycaemic activity 
was reported. Antihyperglycemic effects of Nigella seed extract 
are attributed to a combination of the rapeutically relevant 
insulinotropic and insulin-like properties [188-190]. 
Polyherbal formulation kalonji sugar powder) has antidiabetic 
effect. It reverses the abnormal lipid profile observed in diabetic 
animals. There fore the water extract of this formulation is useful 
in maintaining healthy glucose levels and cholesterol levels 
[191]. Combination of α-lipoicacid, L-carnitine and Nigella may 
contribute significantly in improvement of the carbohydrate 
metabolism in diabetic rats, thus increasing the rate of success 
in management of diabetics. It was also demonstrated that in 
vivo treatment with Nigella sativa seed extract exerts an insulin 
– sensitizing action by enhancing ACC phosphorylation, a major 
component of the insulin – independent AMPK signalling path 
way and by enhancing muscleGlut4content [192-195].

f) Anticancerous activity: Treatment of hamsters with 
Nigella volatile oil did not induce any dysplastic alterations 
or carcinomas in the cheek pouches of the animals [196]. 
Furthermore, chemical treatment of rats with 1, 2-dimethyl-
hydrazine-induced colon cancer in the post initiation stage but 
daily treatment with N. sativa volatile oil for 14 weeks induced 
significant reductions in the colonic lesions via suppression of 
the cell proliferation in the colonic mucosa [197]. The treatment 
did not induce any harmful effects in the blood or urine 
parameters and no pathological changes in the various vital 
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body organs. Furthermore, exposure of various human cancer 
cell lines to the volatile oil in concentrations of 120-380 µg/ml 
induced significant death of the cells showing clear cytotoxic 
effect [198-204].

g) Anti-inflammatory and analgesic activity: The chronic 
inflammatory disorders, asthma and arthritis involve a 
variety of inflammatory mediators and pathways. Nigella 
fixed oil and thymoquinone were found to inhibit membrane 
lipid peroxidation and eicosanoid generation in leucocytes, 
significantly reduced rat paw oedema and granulomapouch 
weight. Nigellonein low concentration is effective in inhibiting 
the histamine release from the mast cells, which supports an 
antiasth maticrole for theplant [205]. Osteoporosis has been 
linked to oxidative stress and inflammation. The studies on 
the anti-osteoporotic effects of Nigella and TQ were carried 
out. It was revealed that Nigella and TQ were shown to inhibit 
inflammatory cytokines such as interleukin-1 and 6 and the 
transcription factor, nuclear factor κB. Both NS and TQ have 
shown potential as anti-osteoporotic agent [206]. The anti-
allergic effects of Nigella seed components could be attributed 
to allergic rhinitis. Moreover, Nigella should be considered for 
treating allergic rhinitis when the effects of other anti-allergic 
drugs need to be avoided [207].

h) Immunomodulatory activity: The potential 
immunomodulatory effects of Nigella were investigated in 
light of splenocyte proliferation, macrophage function, and 
NK anti-tumor activity using BLAB/c and C57/BL6 primary 
cells. Finally, experimental evidence indicates that the aqueous 
extract of N. sativa significantly enhances NK cytotoxic activity 
against YAC-1 tumor cells, suggesting that the documented 
anti-tumor effects of N. sativa may be, at least in part, attributed 
to its ability to serve as a stimulant of NK anti-tumor activity. 
It was anticipated that N. Sativa ingredients may be employed 
as effective therapeutic agents in the regulation of diverse 
immune reactions implicated in various conditions and 
diseases such as cancer [208]. Treatment (intraperitoneal 
injection) with five doses of methanolic extract for Black 
seed was found to enhance the total white blood cells count 
[up to 1.2×104 cells/mm3]. Bone marrow cellularity also 
increased significantly (P<0.01) after the administration of 
the Black seed extract. Spleen weight of the black seed treated 
groups was significantly increased (P<0.01). These results 
indicated that the Nigella sativa seeds could be considered as 
a potential immunosuppressive cytotoxic agent [209]. Nigella 
sativa  oil is a promising natural radioprotective agent against 
immunosuppressive and oxidative effects of ionizing radiation 
[210]. Daily oral administration of Nigella sativa  oil to rats 
before whole body gamma irradiation resulted in significant 
reversal of reduction of hemolysin antibodies titers [211]. 

i) Gastro-protective activity: The anti-ulcer potential 
of Nigella sativa  aqueous suspension on experimentally 
induced gastric ulcers and basal gastric secretion in rats was 
examined to rationalize its use by herbal and Unani medicine 
practitioners. Acute gastric ulceration was produced by various 

noxious chemicals (80% ethanol, 0.2 mol/L NaOH, 25% NaCl 
and indomethacin) in Wistar albino rats. Anti-secretory studies 
were undertaken in a separate group of rats. The anti-ulcer 
effect of Nigella sativa  is possibly prostaglandin-mediated 
and/or through its antioxidant and anti-secretory activities 
[212]. Nigella sativa  prevents alcohol induced increase in 
lipid peroxidation (i.e. thiobarbituric acid reactive substances) 
and reduced gastric GSH content, enzyme activities of gastric 
SOD, GSH-S-Transferase [213]. These findings suggest that TQ 
could serve as a potential therapeutic agent for the treatment 
of patients with inflammatory bowel disease [214]. Decoction 
of nigella with rock salt is given for relief in dyspepsia and 
stomachache [89].

j) Hepato-protective activity: It is reported that Nigella 
sativa  (0.2 mL/kg) intraperitoneally relieves the deleterious 
effects of ischemia reperfusion injury on liver. Biochemical 
parameters like the serum aspartate aminotransferase, 
alanine aminotransferase lactate dehydrogenase levels and 
total antioxidant capacity (TAC), CAT, total oxidative status 
(TOS), oxidative stress index (OSI) and MPO were determined 
in hepatic tissue in rats with hepatic ischemia. Results 
suggested that Nigella sativa  treatment protects the rat liver 
against hepatic ischemia reperfusion injury [215]. Nigella 
sativa administration protects hepatic tissue from deleterious 
effects of toxic metals such as lead, and attenuates hepatic lipid 
peroxidation following exposure to chemicals such as carbon 
tetrachloride [216]. 

k) Nephroprotectiveactivity: The nephroprotective effect 
of vitamin C and Nigella sativa   oil was observed against 
gentamicin (GM) associated nephrotoxicity in rabbits. Serum 
creatinine, blood urea nitrogen, and antioxidant activity were 
measured as indicators of nephrotoxicity for all the groups of 
rabbits. It was revealed that vitamin C and Nigella sativa   oil 
both had nephroprotective effect as they lowered the values 
of serum creatinine, blood urea nitrogen, and antioxidant 
activity as compared to GM control group values. When these two 
antioxidants were given as combination, they proved to have 
synergistic nephro protective effect [217- 219].

l) Pulmonary-protective activity and anti-asthmatic 
effects: Nigellone and high concentrations of TQ had a 
concentration-dependent inhibitory effect on the trachea when 
being contracted by the depolarizing effect of Ba2+. The trachea 
contractions induced by leukotriene-d (4) LT4 were inhibited by 
nigellone and by TQ. It was concluded that nigellone possesses 
an antispasmodic effect and an increase in mucociliary clearance 
but TQ do not have such effects. Therefore, it is suggested that 
nigellone but not TQ may be useful in treatment of different 
respiratory diseases [220]. It showed relaxant effect of most 
fractions from Nigella sativa on tracheal chains of guinea pigs 
which was more potent for methanol and dichloromethane 
fractions [221]. 

The possible beneficial effects of the seeds of Nigella sativa on 
experimental lung injury in male Wistar rats after pulmonary 
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aspiration of different materials were investigated. Results showed 
that Nigella sativa treatment inhibits the inflammatory pulmonary 
responses, reducing significantly (P<0.05) peribronchial 
inflammatory cell infiltration, alveolar septal infiltration, alveolar 
edema, alveolar exudate, alveolar macrophages, interstitial fibrosis, 
granuloma and necrosis formation in different pulmonary aspiration 
models. Data indicated a significant reduction in the activity of 
inducible nitric oxide synthase and a rise in surfactant protein D in 
lung tissue of different pulmonary aspiration models after Nigella 
sativa therapy. It was concluded that Nigella sativa  treatment 
might be beneficial in lung injury and have potential clinical use 
[222]. A study showed that Nigella sativa  has a relatively potent 
antiasthmatic effect on asthmatic airways. However, the effects of 
boiled extract of this plant on most measured PFTs were less than 
those of theophylline at concentrations used [223].

j) Testicular-protective activity: The protective role of TQ 
on testicular toxicity of methotrexate on male C57BL/6 mice (6 
weeks old, 20±2 g) was investigated. TQ treatment decreased 
TAC and prevented the increase in the myeloperoxidase 
activity. Light microscopy showed in mice that receiving 
methotrexate resulted in interstitial space dilatation, edema, 
severe disruption of the seminiferous epithelium and reduced 
diameter of the seminiferous tubules. Administration of TQ 
reversed histological changes of methotrexate significantly. It 
was suggested that TQ use may decrease the destructive effects 
of methotrexate on testicular tissue of patients using this agent 
[224].

k) Neuro pharmacolgical activities: The aqueous and 
methanol extracts of defatted Nigella sativa seeds were shown 
to possess a potent central nervous system and analgesic 
activities, especially depressant action in the case of the 
methanolic extract. The neuroprotective effects of both the 
extracts of Nigella sativa in cerebralischemia were observed. 
The neuroprotective effects could be due to its antioxidant, free 
radical scavenging, and anti-inflammatory properties [225-
227].

l) Anticonvulsant activity: The antiepileptic effects of 
aqueous extract, fixed oil, volatile oil of N. sativa seeds and its 
major constituents i.e. TQ, α-pinene and p-cymene against PTZ 
and maximal electroshock (MES)-induced convulsions were 
investigated. The potential of these constituents to induce 
minimal neurological deficit (MND) was also evaluated by 
using chimney test. All of the Nigella sativa seed constituents 
protected mice effectively against PTZ-induced convulsions 
except fixed oil. The antiepileptic activity of the volatile oil in 
this model maybe attributed mainly to its content of TQ and 
p-cymene and to a lesser extent, α-pinene. [228]. 

m) Contraceptive and anti-fertility activity: Oral 
administration of Hexane extract of Nigella sativa L. seeds 
prevented pregnancy in Sprague-Dawley rats at a dose of 2 
g/kg daily on day’s 1-10 postcoitum. While column fractions 
and sub-fractions of Hexane extract of Nigella sativa L. seeds 
also showed significant anti-fertility activity. At contraceptive 

dose, the active hexane extract exhibited only mild uterotrophic 
activity comparable almost to 0.002 mg/kg dose of 17 varies; is 
directly proportional to-Ethinylestradiol, but was devoid of any 
estrogenicity in the immature rat bioassay [229]. The ethanolic 
extract of N. sativa seeds was found to possess an anti-fertility 
activity in male rats which might be due to inherent estrogenic 
activity of Nigellasativa [230].

n) Antioxytocic activity: The antioxytocic properties 
of Nigella sativa were reported in some preliminary studies. N. 
sativa seeds inhibit the uterine smooth muscle contraction 
induced by oxytocin stimulation.The volatile oil of N. 
sativa seeds inhibited the spontaneous movements of rat and 
guinea piguterine smooth muscle and also the contractions 
induced by oxytocin stimulation which suggest the anti-
oxytocic potential of Nigella sativa seeds oil [231].

o) Toxicological studies: Many toxicological studies have 
been carried out on Nigella sativa seeds. No toxic effects were 
reported when nigella fixed oil was given to mice via the stomach 
in a study. In an another chronic toxicity study rats treated 
daily with an oral dose for 3 months caused no changes in key 
hepatic enzyme levels particularly alanine-aminotranferase, 
aspartate-aminotransferase, and gammaglutamyl-transferase. 
Moreover, the histopathological results also showed to be 
normal for the tissues of heart, liver, kidneys and pancreas 
LD50 values of fixed oil of N. sativa obtained by single doses 
orally and intraperitoneally in mice, were reported to be 26.2-
31.6 and 1.86-2.26, respectively. The low toxicity of nigella fixed 
oil, evidenced by high LD50 values, organ integrity and key 
hepatic enzyme stability, suggests a wide margin of safety for 
therapeutic doses of Nigella fixed oil [232]. In another study, the 
LD50 of TQ was found to be 104.7 mg/kg (89.7-119.7) and 870.9 
mg/kg (647.1-1 094.8) after intra-peritoneal injection and oral 
ingestion, respectively. However, LD50 in rats was found to be 
57.5 mg/kg (45.6-69.4) and 794.3 mg/kg (469.8-1 118.8) after 
intra-peritoneal injection and oral ingestion, respectively. The 
LD50 values shown here after intra-peritoneal injection and 
oral ingestion are 10-15 times and 100-150 times greater than 
doses of TQ reported for its anti-oxidant, anti-inflammatory, 
and anti-cancer effects [156,233].

p) Drugs-nigella interaction: There is a possibility 
that Nigella sativa may interact with co-administered drugs 
and affect their intestinal availability and pharmacological 
effect. In vitro studies have shown that N. sativa extracts inhibit 
cDNA-expressed human cytochrome P-450 3A4, 2C9, 3A5 and 
3A7-mediated metabolism of marker substrates therefore 
may affect and/or inhibit the metabolism of a wide range of 
drugs (). Further, the effect of Nigella sativa on bioavailability 
of amoxicillin was investigated in everted rat intestinal sacs. 
The in vitro studies both with methanol and hexane extracts 
of Nigella increased the permeation of amoxicillin significantly 
(P<0.001) as compared to control. Permeation was also found 
to be significantly higher for the hexane extract (P<0.001) in 
comparison to methanol extract at the same dose levels. in 
vivo experiments revealed that Cmax of amoxicillin in rat 
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plasma when administered orally alone and in combination 
with hexane extract increased correspondingly from 
4 138.251±156.930 to 5 995.045±196.280 ng/mL while as AUC 
0→t increased from 8 890.40±143.33 to 13 483.46±152.45 
ng/mL/h. Nigella enhanced amoxicillin availability in both in 
vivo and in vitro studies [234].

Conclusion
Ajwain seed possesses stimulant, antispasmodic and 

carminative properties and is used traditionally as an important 
remedial agent for flatulence, atonic dyspepsia, diarrhea, abdominal 
tumors, abdominal pains, piles, and bronchial problems, lack of 
appetite, galactogogue, asthma and amenorrhea. Medicinally, it 
has been proven to possess various pharmacological activities like 
antifungal, antioxidant, antimicrobial, antinociceptive, cytotoxic, 
hypolipidemic, antihypertensive, antispasmodic, broncho-
dilating actions, antilithiasis, diuretic, abortifacient, antitussive, 
nematicidal, anthelmintic and antifilarial. Further, studies reveal 
the presence of various phytochemical constituents mainly 
carbohydrates, glycosides, saponins, phenolic compounds, volatile 
oil (thymol, γ-terpinene, para-cymene and α and β-pinene), protein, 
fat, fiber and mineral matter containing calcium, phosphorous, 
iron and nicotinic acid. These studies reveal that Trachyspermum 
ammiis a source of medicinally active compounds and have various 
pharmacological effects; hence, it is encouraging to find its new 
therapeutic uses. 

Coriander volatile oil is rich in beneficial phytonutrients and 
the seeds have a health-supporting reputation that is high on the 
list of the healing spices and has been used as antispasmodic, 
carminative, stimulant, cytotoxic, lipolytic, fungicidal and stomachic 
compound. Coriander also possesses hypoglycemic, hypolipidemic, 
antibacterial, antimutagenic activity, insecticidal and aflatoxin 
controlling effects. Besides, coriander also possesses many other 
traditional health benefits. The healing properties of coriander can 
be attributed to its exceptional phyto-nutrient content. Considering 
these potentials, coriander biomolecules possess a tremendous 
future in the health-related industry. The different forms of cumin 
possess many remarkable health benefits, viz., anti-diabetic, 
antimicrobial, antiseptic, and antioxidant, inhibition of blood 
platelet aggregation etc. The flavanoids apigenin, luteolin, and 
their glycosides present in cumin are reported to be responsible 
for many of the biological activities of cumin. Cuminaldehyde, the 
major constituent of volatile oil, is responsible for the antimicrobial 
and anti-mutagenic properties. Spent residue from cumin has the 
potential as a new source of dietary fiber which can be utilized 
for incorporation into many food formulations.Dill has been used 
mainly for culinary and medicinal purposes for hundreds of years. 
The health benefits of dill include improvement in digestion, relief 
from insomnia, hiccups, dysentery, diarrhea, respiratory disorders, 
menstrual disorders, protects from bone degradation and various 
types of cancers. 

It is also good for oral care and can be a powerful boost 
for immune system of human body. It is also used as an anti-
inflammatory, can a carminative substance. Fennel has been used 

as food and medicine with long history in central Europe and 
Mediterranean region as well as in China. It is also a flavor food 
with health value. Numerous compounds including trans-anethole, 
estragole, fenchone, sesquiterpenoids, coumarins and polyphenolics 
were isolated from this plant, most of which exhibited significant 
bioactivities. The fennel has potential beneficial therapeutic actions 
in the management of bacterial and fungal infections and colic pain. 
Both the fruit and whole plant of this plant might be the source of 
chemical and biological materials in future. For further utilization 
of this plant, systematic phytochemical and biological mechanic 
studies are needed.

Fenugreek has an extensive variety of actions which are likely 
to protect the human body against a variety of insults. Fenugreek 
has the potential to ameliorate diabetes mellitus exhibited by 
stimulating glycolytic enzymes, inhibiting gluconeogensis. Further, 
the exaggerated action of fenugreek in treating cancer has been 
demonstrated through various mechanisms such as induction 
of apoptosis, inhibition of cell proliferation and arachidonic acid 
pathway.

 Increasing body of evidences suggests that oxidative stress 
plays a vital role in the induction and progression of various 
disorders such as atherosclerosis, Parkinson’s disease, heart failure, 
myocardial infarction and Alzheimer’s disease. But the promising 
antioxidant effect of fenugreek needs to be explored in these 
diseases. In spite of various pleiotropic actions of fenugreek on 
chronic disorders such as obesity, inflammation, hypertension and 
ulcers, the relevant clinical applications of fenugreek is still in the 
queue of thirst area of research. Therefore, more focused research 
on specific experimental models, human trials and an understanding 
the mechanism of action is necessary. Nigellasativa L., a common 
herb aceous seed spice of India and Middle East, was identified 
by many researchers to have as spectrum of pharmacological and 
nutraceutical potentials. The seeds of nigella and it soil were widely 
used for centuries in the treatment of various ailments throughout 
the world. It is an important drug in the Indian traditional system 
of medicine. It is established that most of the potential and fruitful 
activities are inbuilt in its volatile oil and protein components. Most 
of the therapeutic properties of this herb are due to the presence of 
thymoquinone and its isomers which are the major active chemical 
component of the essential oil. 

Nigella seeds are also used in food as flavouring, additive in 
the breads and pickles because it has very low level of toxicity. 
Mechanism of actions of Nigella seed extract sand its constituents 
by which they exert their rapeutic effects needs to be further 
investigated and tested. Chemical modifications in the molecular 
structure of Thymoquinone, α-Hederin and other constituents 
of nigella seeds could lead to prepare more effective and safer 
drugs for the treatment of wide variety of diseases in the future in 
suitable combinations. Moreover, further researches should focus 
and explore the specific cellular and molecular targets of various 
constituents of Nigella, particularly Thymoquinone. This review 
article is dedicated to all those researchers who are interested in 
focussing their research on this miracle herb and hope, this review 
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article would help the min investigating and conducting further 
preclinical and clinical studies on the use of seed spices for the 
treatment of variety of diseases.
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