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Abstract: Nigella sativa is an annual herbaceous plant that belongs to the Ranunculaceae family and produces seeds known as
black seed or black cumin. Black seed has been used in various civilization around the world for centuries to treat various
ailments. It is widely used in a variety of traditional medical systems, including Unani, Ayurveda, and Siddha. Black seed is
considered to be nutritionally dense, with high levels of fat, protein, dietary fibre, calcium, and iron. The seed is known to have a
wide range of pharmacological properties which are supported by numerous studies. Extensive research has been carried out
over decades to confirm the seed’s anti-oxidant, anti-inflammatory, anti-microbial, anti-diabetic, anti-hypertensive, anti-
lipidemic, anti-cancer, gastroprotective, hepatoprotective, neuroprotective properties etc. Black seed has earned a position among
the top ranked evidence-based herbal medicines due to its marvellous healing properties. Studies have revealed that the presence
of thymoquinone, a major bioactive component of the seed essential oil, is responsible for the majority of its therapeutic
properties. Consumption of the seeds for an extended period of time has been shown to have significant effects on lowering
blood glucose levels, improving lipid profiles, and other biochemical parameters. The minor or negligible toxicological effects of
black seed and its active constituent, thymoquinone, support its long-term use in traditional food and medicine. Because of their
low toxicity, black seed is frequently used in food as a flavouring agent, additive in breads, and pickles. The current review
summarises the composition, important pharmacological studies, dosage and toxicity of the Blackseed and its application in food
industry.

L. INTRODUCTION

Nigella sativa seed is known by various names across the globe. In old Latin, it was recognised as ‘Panacea," which meant ‘cure all’,
in Arabic, it is identified as ‘Habbat-ul-Barakah,' translated as *Seeds of blessing’. In India it is known as Kalonji while in English
it is termed black cumin or black seed [1]. Nigella sativa is an annual herbaceous plant from the family, Ranunculaceae [2]. The
plant grows up to 20-90 cm tall and is composed of finely isolated leaves that are barely straight - threadlike. The flowers are
delicate, with 5-10 petals and are generally white, yellow, pink, light blue, or pale purple in colour. The natural fruit is a large and
expanded capsule made up of 3-7 connected follicles, each containing numerous seeds [3]. The seeds, which contain a significant
amount of oil with a pungent and bitter flavour, are the most commonly used part of the plant for its therapeutic purposes in
“Alternative Medicinal” systems [2].

Nigella sativa is majorly found in the Mediterranean region and Western Asian countries such as India, Pakistan, and Afghanistan
[1]. It is widely used in a variety of traditional medicines, including Unani and Tibb, Ayurveda, and Siddha [4]. References to these
seeds can be found in some of the oldest religious and medical texts. According to Islamic tradition, blackseed is considered a
universal remedy for all ailments except the death [5]. In the Holy Bible, the black seed is also known as the ‘curative black cumin’
and is described as ‘Melanthion’ [6].

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 1966



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 9 Issue X1l Dec 2021- Available at www.ijraset.com

Black seed has been extensively studied for its biological activities and therapeutic potential, and has been shown to have a wide
range of activities such as diuretic, anti-hypertensive, anti-diabetic, anti-cancer, immune-modulatory, antimicrobial, anthelmintic,
analgesics, bronchodilator, anti-inflammatory, anti-tussive, gastro-protective and hepatoprotective [3]. Thymoquinone is the major
active principle of Nigella sativa (Blackseed) and constitutes about 30% of its volatile oil or ether extract [7]. The presence of
thymoquinone (TQ) is responsible for the majority of this plant's remedial properties. Moreover, a large body of data analysis
clearly shows that TQ has very few side effects and no serious toxicity [8].

Due to various ethnopharmacological uses of Blackseed as a healing herb, an attempt has been made to review the composition,
therapeutic potentials, and scientific studies related to their health benefit.

1. COMPOSITION OF THE BALCK SEED
A. Nutritional Composition
Several studies have been conducted to investigate the nutritional and chemical composition of the black seed. The seeds are
nutritionally rich; they provide high amounts of fat (especially monounsaturated fat), protein, and dietary fibre. Black seed contains
30% to 40% oil and 20% to 30% protein, 3.7%-4.7% ash, and 25%-40% total carbohydrates with antioxidants lignans such as
saponin, melanine [9]. The nutritional composition of the black seed grown in Saudi Arabia [10] and Bangladesh [2] have been
discussed below (Table 1)

Table 1: Nutritional composition of Black seed.

Composition (%)

Nutrient

Saudi Arabia Bangladesh
Crude fat 31.95+0.3 37+04
Crude protein 20.61+0.3 19.8+0.3
Crude fibre 10.37+0.1 51+0.3
Total Carbohydrate 30.0+1.2 30
Moisture 2.55%0.2 42+0.3

Black seed being an oil seed is majorly composed of fat. Studies show that fat is the major nutrient present in the seeds obtained
from Saudi Arabia and Bangladesh. Protein is the next major nutrient present in both the varieties of seed. The total protein content
of both the varieties is approximately the same. The current findings indicate that seeds are protein-rich enough to meet the protein
needs of the consuming population [2]. There is a huge difference in the fibre content of both the varieties. The moisture content of
the seeds varies. Knowing a product's moisture content is critical for determining whether it can be stored for an extended period of
time without being attacked by bacterial and fungal agents [2].

With regard to minerals, Black seed is a rich source of Calcium and Iron [2,10]. However, the mineral content varies greatly in
different variety. The variety from Bangladesh are richer in Calcium, Copper and Magnesium, whereas the Saudi Arabia variety are
rich in Iron and Pottasium. [2,10]

Table 2: Mineral composition of Black seed

Minerals Composition (mg/100 g dry weight basis)
Saudi Arabia '™ Bangladesh

Calcium 160.0£10.0 611+3

Copper 0.9+0.1 3.8+04
Iron 65.0+ 2.5 10.2+0.3
Zinc 2.5+0.2 6.4+0.3
Potassium 823.0+ 30.0 702+£2.3
Magnesium 80.0+ 10.0 85.2+0.2
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Black seed oil is composed of four saturated fatty acids and four unsaturated fatty acids [11]. The seeds contain a higher
concentration of unsaturated fatty acids, primarily linoleic acid (50-60%) than saturated fatty acid [12]. The fatty acid composition
of the seeds from Saudi Arabia, Bangladesh, and India [10,2,11] has been listed in the table 3

Table 3: Fatty Acid composition of Black seed

it 0,
Fatty Acid Composition (%)
Saudi Arabia '™ Bangladesh India ™!
. Linoleic acid 68.07 52.6 £0.7 55.6
Unsaturated Fatty Acid Oleic acid 16.23 235%05 234
Palmitic acid 10.5 16 £ 0.2 12.5
Saturated Fatty Acid
! yAd Stearic Acid 2.04 4+03 =

From the given table it is observed that as the linoleic acid composition decreases the composition of fatty acid in the seed is
increased. According to studies performed on various species, consumption of conjugated linoleic acid can lead to total body weight
and fat loss, lower levels of total and LDL cholesterol plasma concentrations, and has an anti-inflammatory effect [13]. The fatty
acid composition of three different seed oils is slightly different, which could be attributed to genetic factors and environmental
conditions during fruit development and maturity [2].

B. Phytochemical Composition

Phytochemicals are compounds that are produced by plants ("Phyto” means "plant™). The phytochemicals found in Black seed
include tannins and sterols in high concentrations (>75%), flavonoids (50%), and alkaloids (25 %). Tannins, flavonoids, and sterols
are found in significant concentrations, while alkaloids were found in the lowest concentrations (25%). The presence of these
phytochemicals has made a significant contribution to spices' medicinal value [14].

The most important active compounds of Black seed are Thymoquinone (TQ) (30%—-48%), p-cymene (7%-15%), carvacrol (6%—
12%), 4-terpineol (2%-7%), t-anethole (1%-4%), sesquiterpene longifolene (1%-8%), a-pinene, and thymol [15]. Most of the
biological activity of the seed has been linked to thymoquinone, which is found in both essential and fixed oil [16]. Thymoquinone,
which gives the seed its aromatic flavour, is fat-soluble, thus seed oil has more therapeutic potential than aqueous extract or dry
powder form [12].

1. THERAPEUTIC POTENTIALS OF BLACKSEED SEEDS
A. Anti-oxidant Properties
Thymoquinone (TQ) has been studied for a variety of pharmacological actions, one of which is its anti-oxidant properties. Several
studies have found that the whole herbal plants, cold pressed or essential oil, extracts, and active molecules, particularly
thymoquinone, have antioxidant properties supporting the common folk perception of black cumin as an antioxidant factor [17].
Malondialdehyde (MDA) is a naturally occurring reactive species that is one of the biological markers for oxidative stress [18]. An
increase in free radicals causes overproduction of MDA. A study showed that after 8 weeks of consuming black seed, plasma MDA
levels in 30 postmenopausal women decreased significantly. This effect could be attributed to increased activity of the antioxidant
enzymes Glutathione peroxidase and Superoxide dismutase [19]. In a double-blind placebo-controlled randomised clinical trial, 50
obese volunteers were given a low-calorie diet supplemented with 3 g/day of Black seed oil. At the end of the study, a comparison
of red blood cell superoxidase dismutase (SOD) levels showed significant differences in the Black seed group when compared the
placebo group [20].
An animal trial revealed that giving TQ (80 mg/kg) orally, to diabetic rats for 45 days reversed the decreased activities of catalase
(CAT), glutathione peroxidase (GPx), and glutathione-S-transferase (GST), as well as increased antioxidants like Glutathione
(GSH) and vitamin C and E [21]. Pre-treatment of male rats for 30 days with the methanolic extract (500mg) and essential oil (100
mg/kg) of Black seed efficiently replenished the plasma total antioxidant power by an average of 88% against free radicals [22].
Based on these findings, it is possible to conclude that the antioxidant activity of Black seed and thymoquinone as a potential
antioxidant agent for health promotion and disease prevention.
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B. Anti-inflammatory Properties

Black seed and its derivatives have been shown to have anti-inflammatory and bronchodilator properties, but the effects have only
been studied in a very few clinical trials. Thymoquinone's anti-inflammatory activity could be attributed to its ability to inhibit the
oxidative products of arachidonic acid formation, such as thromboxane B2 and leukotriene, by inhibiting both cyclooxygenase and
lipoxygenase enzymes [23,24]. In the model of acute inflammation, i.e., carrageenin-induced paw edema in rats, Black seed
demonstrated anti-inflammatory action that was statistically significant when compared to the control group [25]. Furthermore, the
effectivity of Blackseed ethanol extract as an anti-inflammation agent was investigated using Wister rat mast cells. The study
revealed that Black seed works as an anti-inflammatory agent on mast cells by inhibiting histamine release and has no toxic effect
on mast cells [24].

Black seed demonstrated significant anti-inflammatory activity comparable to aspirin in a formaldehyde-induced arthritis model of
chronic inflammation. [25]. Additional study found that 40 female RA patients who were given 500 mg Blackseed oil capsules twice
a day showed improvement in the number of swollen joints and the duration of morning stiffness [26]. Chronic inflammation has
been linked to a variety of chronic illnesses (cancer, cardiovascular disorders, diabetes, rheumatoid arthritis, and asthma) that
involve progressive and irreversible damage to the cell and/or neurons. Therefore, the crucial role of anti-inflammatory actions of
various Black seed preparations and TQ could serve as a potential anti-inflammatory agent to treat these diverse conditions.

C. Anti-Microbial Properties

Various crude extracts of Black seed demonstrated antimicrobial efficacy against gram- negative or gram-positive bacterial strains.
A study was conducted to look into the effect ground Black seeds on the eradication of H. pylori in humans. The findings revealed
that a dose of 2 g/d eradicated H. pylori in infected patients in a proportion (67%) roughly equivalent to standard triple therapy [27].
A study that looked into the anti-microbial effects of Nigella sativa seed oil cold extract against two strains of Staphylococcus
aureus discovered that the effect of Black seed oil extract is comparable to antibiotics like ceftazidime, cefaclor, cefamandole, and
cefuroxime [28].

Another study revealed that Blackseed has an inhibitory effect on Methicillin-resistant Staphylococcus aureus (MRSA), which is
one of the most common pathogens encountered in clinical and laboratory settings. At a concentration of 4 mg/disc, all MRSA
strains tested were sensitive to Black seed extract [29]. Thymoquinone also inhibited the growth of Aspergillus niger and Fusarium
solani in a manner comparable to Amphotericin-B [30] and was found to be effective against Candida albicans, Candida tropicalis,
and Candida krusei [31]. According to a study, the active constituents of black seed, such as thymoquinone, thymohydroquinone,
and thymol, demonstrated potent antifungal activity against dermatophytes, moulds, and yeasts which were isolated clinically [32].

D. Anti-Diabetic Properties

Despite advancements in the management of diabetes mellitus, the quest for novel agents continues because existing synthetic
agents have various limitations [33]. A randomised clinical trial of 70 healthy subjects revealed a significant reduction in fasting
blood glucose and HbAlc levels in Black seed oil treated patients as compared to the control group by the end of the study. These
two groups showed no significant liver, kidney, or gastrointestinal side effects [34]. A one-year non-randomized clinical trial
discovered that Black seed supplementation significantly lowered Total Cholesterol (TC), Mean Arterial Pressure (MAP), and heart
rate (HR) in type 2 diabetic patients receiving Oral Hypoglycaemic Agents (OHA) [35]. Black seed supplementation may also
protect type 2 diabetic patients' heart health from diastolic dysfunction while improving LV systolic function [36]. Another study
concluded that administration of 1.5 and 3 mL/day of black seed oil for 20 days resulted in a significant reduction in HbAlc levels
[37]. Furthermore, the findings of a study suggested that treatment with Black seed seems to have a protective effect by improving
lipid profile and blood glucose levels, both of which are elevated during the menopausal period [38].

Black seed has been shown to have postprandial anti-hyperglycaemic activity in type 2 diabetic animal models by reducing or
delaying carbohydrate digestion and absorption in the gut and enhancing insulin secretion in response to plasma glucose levels [39].
A study investigating the potential effects of hydroalcoholic extract of Black seed on renal oxidative injury in diabetic rats
discovered that long-term administration of Black seed can improve the status of oxidative stress in diabetic rats' renal tissue [40].
Another study confirmed the wound healing properties of hydroethanolic extracts of Black seed in diabetic male rats. The analysis
revealed that when Black seed extract was applied topically to full-thickness skin wounds, it reduced inflammation and accelerated
wound healing [41]. Moreover, dietary supplementation with Black seed improves fertility in diabetic male rats, with the benefits
attributed to its anti—oxidative and androgenic properties [42].
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E. Anti-Lipidemic Properties

Cardio Vascular Diseases (CVD) is projected to remain the single leading cause of death globally and by 2020 almost 23.6 million
people are projected to die from CVD particularly heart disease and stroke [43]. Repeated population surveys identify the
considerable evidence-treatment gaps for common CVD risk factors such as hypertension and high cholesterol [44]. Studies have
shown that Black seed has a high potential for hypoglycemia, hypocholesterolaemia, and antioxidant effects, all of which contribute
to its cardioprotective properties [45-47]. In a randomised trial of 40 patients with Hashimoto's thyroiditis, treatment with powdered
black seed significantly reduced serum concentrations of low-density lipoprotein cholesterol (LDL) and triglyceride (TG), while
serum high density lipoprotein cholesterol (HDL) significantly increased. None of these changes were observed in the placebo-
treated group [48]. Another study discovered that patients who received 2 g of Black seeds per day for 12 weeks had a significant
decrease in Total Cholesterol (TC), TG, LDL, and a significant increase in HDL/LDL ratio when compared to their baseline data
[49]. Additional study examining the hypolipidemic effects of Black seed found a significant decrease in TC, LDL, and TG, as well
as a slight increase in HDL, in menopausal women given Black seed powder at a dose of 1 g daily for two months compared to a
placebo group. The lipid profiles in the Black seed-treated group tended to return to pre-treatment levels one month after treatment
was stopped [50]. Moreover, study discovered that including Black seed in rabbits’ diet reduced arterial wall lipid deposition, total
cholesterol, and LDL levels, as well as atherogenesis. As a result, the study establishes that Black seed has hypocholesterolaemia
and antiatherogenic cardioprotective properties [51].

F. Anti-Hypertensive Properties

Numerous antihypertensive drugs have been used in clinical practice to manage hypertension and alleviate symptoms. However, the
efficacy of these drugs is only 40-60%, and usually two or more antihypertensive drugs from different categories must be combined
to achieve the best results. This ultimately increases the likelihood of adverse effects while also increasing the cost of therapy [52].
According to a clinical non-randomized clinical trial, 57 diabetic patients with hypertension and dyslipidaemia who were assigned
to receive 2 g of Black seed daily for one year had a significant reduction in systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP), and heart rate (HR) when compared to the control group [53]. Similarly in a randomised
controlled trial, subjects with mild hypertension who received 100 and 200 mg of Black seed extract twice a day for 8 weeks
showed a significant decrease in SBP and DBP values compared to the placebo group [54]. In another study, 70 healthy volunteers
with SBPs ranging from 110 to 140 mmHg and DBPs ranging from 60 to 90 mmHg were given 2.5 mL NS oil or a placebo twice a
day for eight weeks. At the endpoint, the SBP and DBP in the Black seed oil-treated group were significantly lower than the
baseline and the placebo group [55]. In a study of spontaneously hypertensive rats (SHR), oral administration of a dichloromethane
extract of Black seed (0.6 ml/kg/day) for 15 days resulted in a 16-30 percent increase in diuresis. This suggests that Black seed,
through its diuretic action, may lower blood pressure. The diuretic effect was linked with an increase in urinary excretion of Na+,
K+, Cl, and urea [56]. Moreover, a study on L-NAME-induced hypertensive rats observed that administering Black seed oil at a
dose of 2.5 mg/kg for 8 weeks reduced systolic blood pressure, with the effect of the oil appearing to be mediated by a reduction in
cardiac lipid peroxidation product and inhibitory activity of Angiotensin Converting Enzyme [57].

G. Anti-Cancer Properties

Thymoquinone (TQ), which is the major component in Black seed oils, is considered as potent anti-carcinogenic and anti-
mutagenic agent [58]. TQ has been shown in studies to play an antioxidant role, improve the body's defence system, induce
apoptosis, and control the Akt pathway, which regulates cell survival and proliferation [59]. The effects of TQ on HCT-116 human
colon cancer cells were studied, and it was discovered that it acts as an antineoplastic and pro-apoptotic agent against the colon
cancer cell line. TQ was also found to inhibit colon cancer cell growth, which was linked to a cell cycle arrest in the G1 phase [60].
Another study revealed that the volatile oil of Black seed has the potential to inhibit colon carcinogenesis in rats in the post-
initiation stage, with no obvious harmful effects, and that the inhibition may be associated, in part, with suppression of cell
proliferation in the colonic mucosa [61]. A study discovered that oral administration of Black seed protects against methyl
nitrosourea (MNU) induced oxidative stress and carcinogenesis by 80%, in Sprague Dawley rats . When honey and Black seed were
combined, they provided 100% protection by eliminating malondialdehyde (MDA) and nitric oxide (NO) elevations [62].
Additional study concluded that thymoquinone effectively inhibits endothelial cell migration, invasion, proliferation, and tube
formation, as well as tumour-angiogenesis and tumour growth [63]. An extensive study on Thymoquinone as a chemo preventive
agent revealed that TQ-induced apoptosis in myeloblastic leukaemia HL-60 cells is associated with the activation of caspases,
specifically caspase-8 [64], which are known to be involved in apoptosis [65].

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 1970



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 9 Issue X1l Dec 2021- Available at www.ijraset.com

H. Neuroprotective Properties
There have been numerous cellular, animal, and clinical reports of the Black seeds’ beneficial effects in various psychological and
neurological models and disorders such as anxiety, depression, psychosis, ischemia, memory impairment, epilepsy, neurotoxicity,
neurodegeneration, and pain [66]. A study that looked at the potential effect of Black seed on lipid peroxidation levels after cerebral
ischemia-reperfusion injury (IRI) in the rat hippocampus found that pre-treatment with Thymoquinone and Black seed oil resulted in
a significant decrease in MDA levels when compared to the ischemic group [67]. Another study that was designed to assess the
potential protective effects of Black seed on neuronal injury in the frontal cortex and brain stem after 12 weeks of chronic toluene
exposure discovered that Black seed therapy causes morphologic improvement without any histopathological changes on
neurodegeneration in the frontal cortex and brain stem [68]. Beta amyloid (A), a by-product of amyloid precursor protein, has been
linked to neurodegeneration in Alzheimer's disease (AD). A study that looked at the neuroprotective effects of Black seed oil and its
fractions against beta amyloid (AB)-induced cell death in primary rat cerebellar granule neurons found that the water fraction of
Black seed was significantly protective against beta amyloid (Ap)-induced cell death, which was most likely due to the oil's
antioxidant properties. However, Black seed oil and its fractions (hexane fraction, ethyl acetate fraction, and water fraction) were
found to be marginally protective against cell membrane damage in lactate dehydrogenase (LDH) assays [69]. A study found that
extracts of Black seed from different germination stages had substantial anxiolytic, antiepileptic, and antidepressant effects in rats,
particularly the 5th day germination extract followed by the 7th day. It could be due to changes in serotonin (5-HT), NO metabolites
(nitrite and nitrate), and gamma-aminobutyric acid (GABA) levels. As a result, it was concluded that Black seed has significant
neuroprotective effects during germination when compared to ungerminated seed [70].
V. DOSAGE
Black seed is typically supplemented in the form of whole seed, basic seed extract (crushed powder with no further processing or
concentration) or seed oil, either of which do not necessitate extensive processing. A 12-week study found that Black seed
supplementation at a dose of 2 g/day may improve dyslipidaemia in type 2 diabetic patients. The hypolipidemic effect produced by
the 2 g/day dose was not increased by increasing the dose to 3 g/day [49]. Another clinical study showed that a dose of 2 grams/day
of Black seed in the form of oral capsules improved total cholesterol, mean arterial pressure and heart rate in type 2 diabetes patients
taking oral hypoglycaemic agents [53]. Ground black seeds when combined with 40 mg/d omeprazole, have anti-helicobacter pylori
activity that is similar to standard triple therapy [27]. In patients with insulin resistance syndrome, a six-week supplementation of
2.5mL of nigella sativa oil was found to be effective as an add-on therapy [71]. In rats, oral administration of 400 mg/kg body wt of
Black seed for 12 days resulted in morphologic improvement in neurodegeneration in the frontal cortex and brain stem following
chronic toluene exposure [68].
V. TOXICITY
The LD50 in mice was determined to be 104.7 mg/kg after intraperitoneal injection and 870.9 mg/kg after oral ingestion. In
contrast, the LD50 in rats was determined to be 57.5 mg/kg after intraperitoneal injection and 794.3 mg/kg after oral ingestion. The
LD50 values presented here are approximately 100-150 times greater than the therapeutic dose [72]. A study that looked at the
effects of acute and sub chronic administration of thymoquinone (TQ) in male Swiss albino mice discovered that the LD50 value of
TQ after acute oral administration is 2.4 g/kg. However, the sub chronic toxicity study in mice treated with 30, 60, and 90
mg/kg/day TQ for 90 days found no mortality or signs of toxicity Thus, the study concluded that acute oral toxicity of TQ is of a
low order and it is safe and well tolerated when given sub chronically.[73]. Daily administration of Black seed aqueous extract
(AgE) to mice for six weeks showed no fluctuation in urea and albumin level at 5 doses (2, 6.4, 21, 33, and 60 g/Kg). However,
histopathological examination of the liver confirmed hepatotoxicity from 21 g/Kg in the Mus musculus mice.[74]. The acute toxicity
of Black seed fixed oil was also investigated in mice. The LD50 values were found to be 28.8 ml/kg body wt when given orally and
2.06 ml/kg body wt when given intraperitoneally [75]. As demonstrated by various scientific studies, the minor and/or negligible
toxicological effects and wider therapeutic potential of Black seed and its active constituent, thymoquinone support its long-term
traditional food and medicinal use.
VI. APPLICATION OF BLACK SEED IN FOOD PRODUCTS
A. Black seed in Food Industry
Black seed is often used in food as flavouring agents, additive in breads, and pickles due to their low toxicity. Because of the high
concentration of fats, proteins, and minerals in the seeds, it is considered a potential candidate for research as a source of these
nutrients [76]. Black seed has been used as a spice and food preservative for many years. It is used as a spice in a variety of dishes,
including yoghurt, pickles, sauces, and salads [77, 78]. The seed is widely used as a spice for flavouring, particularly in baked goods
and cheese. It has been used to make a traditional sweet dish that is eaten with honey and syrup, as well as to sprinkle on bread [79, 80].
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B. Value-added Products

As per studies, Black seed were found to be an excellent source of polyunsaturated fatty acids (PUFAS), phytosterols (PSs), and
phospholipids (PhLs). Furthermore, Thymoquinone, the main component, is known to have numerous therapeutic potentials.
Because of the seed's composition, it is a potential spice that could be used to develop value-added products that are beneficial to
human health. A research was conducted to develop value-added cookies using Black seed oil as a nutraceutical. The findings
revealed that it was possible to produce value-added cookies with 6% Black seed oil fortification. [81]

According to a study, chapatis supplemented with Black seeds (5%) and fenugreek seed (0.8%) is a safe and convenient dietary
modification to address cardiometabolic risk [82]. In contrast, another study discovered that Metabolic syndrome (MetS) patients
who consumed bread with Black seed (3 g powder of black seed and 3 g wheat bran) showed no significant effect on Fasting Blood
Glucose (FBG), Blood Pressure (BP), weight, Waist Circumference, and Body Mass Index (BMI), when compared to patients who
consumed bread without the seeds [83]. However, one study on obese men found that Black seed reduced these parameters [84].
Thus, it is possible that the effects of black seed on anthropometric parameters are linked to the type of disease that patients suffer
from [83].

VII. CONCLUSION

Plants as medicines have been used from time immemorial for numerous therapeutic purposes and to cure various ailments. Black
seed is one such plant whose pharmacological activities were recognised thousands of years ago, but proper scientific research has
only recently been conducted. The seed of this traditional medicinal plant have recently gained popularity as dietary supplements
because of its very few side effects. Black seed contains numerous phytoconstituents with therapeutic potential, the most important
of which is thymoquinone (TQ). Anti-oxidant, anti-inflammatory, anti-microbial, anti-diabetic, anti-hypertensive, anti-lipidemic,
anti-cancer, neuroprotective, and other properties of the seed and TQ have been proved in several human and animal trials.
Moreover, when combined with various conventional chemotherapeutic agents, the seeds substantially boost the efficacy of the
treatment, minimising the dosage of the concurrently used medicines while also combating drug resistance. Certain studies
contradict the therapeutic potential of the seeds, but the benefits have always outweighed the drawbacks.

The seeds, which have wider safety margins and commendable efficacy against a wide range of ailments, could be a potential herbal
remedy to be analysed in clinical trials for a variety of conditions. Extensive research with Black seed could aid in the development
of novel and reliable alternative and/or complementary medicines. Furthermore, including seeds and its various forms, such as
powder, extracts, and oils, in the diet at the recommended dosages may enhance its benefits.
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