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Abstract 

Nigella sativa commonly known as Black Seed or Black Cumin, is one of the most valuable 

medicinal plants utilized in traditional and modern herbal medicine. The plant belongs to the 

Ranunculaceae family and is widely cultivated in the Mediterranean region, Middle East, Asia, 

and parts of Africa. Black seed has gained remarkable industrial and pharmaceutical importance 

because of its rich composition of bioactive compounds such as thymoquinone, 

thymohydroquinone, nigellidine, alkaloids, saponins, flavonoids, essential oils, amino acids, 

minerals, vitamins, and unsaturated fatty acids. These constituents contribute to numerous 

biological and therapeutic activities including antioxidant, antimicrobial, anti-inflammatory, 

antifungal, anti-aging, anti-diabetic, anticancer, antihypertensive, hepatoprotective, and wound-

healing properties. 

Recent scientific studies have shown that black seed possesses significant potentials for 

application in cosmetic formulations, dermatological products, nutraceuticals, and 

pharmaceutical preparations. In skin care applications, black seed oil functions as an emollient, 

moisturizer, antioxidant agent, anti-acne ingredient, anti-aging enhancer, and skin barrier repair 

agent. In health care products, the seed and its extracts have demonstrated therapeutic effects 

against metabolic disorders, cardiovascular diseases, microbial infections, inflammatory 

disorders, respiratory diseases, and immune dysfunctions. 

This review presents an expanded evaluation of the chemistry, pharmacological properties, 

formulation approaches, industrial applications, therapeutic benefits, mechanisms of action, and 

recent innovations involving black seed in skin care and health care products. The study also 

discusses formulation methodologies, quality considerations, safety evaluations, and future 

prospects of black seed utilization in modern cosmetic and pharmaceutical industries. 

 

 

 

 



1. Introduction 

Since ancient civilizations, medicinal plants have played important roles in disease prevention, 

skin care, and health maintenance. Natural products derived from herbs and seeds are 

increasingly becoming alternatives to synthetic ingredients because of their biocompatibility, 

safety, biodegradability, and multifunctional therapeutic activities. 

Among the numerous medicinal plants utilized globally, Nigella sativa has attracted considerable 

scientific attention due to its broad spectrum of pharmacological and dermatological properties. 

Black seed is commonly known as Black Cumin, Kalonji, or Habbatul Barakah, meaning “the 

seed of blessing.” The plant is native to Southwest Asia and the Mediterranean region but is 

presently cultivated in several countries including Egypt, India, Saudi Arabia, Turkey, Ethiopia, 

and Nigeria. 

The medicinal value of black seed is mainly attributed to its active phytochemical constituents, 

particularly thymoquinone, which has shown substantial antioxidant and anti-inflammatory 

activities. The seed contains proteins, carbohydrates, lipids, vitamins, minerals, fixed oils, 

essential oils, alkaloids, sterols, and polyphenols that contribute to its therapeutic efficacy. 

The increasing consumer demand for herbal cosmetics and natural health products has expanded 

the industrial relevance of black seed in: 

 Skin care formulations  

 Hair care products  

 Anti-aging creams  

 Herbal soaps  

 Nutraceutical supplements  

 Functional foods  

 Dermatological ointments  

 Pharmaceutical preparations  

Modern scientific research continues to validate many traditional claims associated with black 

seed applications in skin care and health care. 

 

 

 

 

 



2. Botanical Description of Black Seed 

Parameter Description 

Botanical Name Nigella sativa 

Common Names Black Seed, Black Cumin, Kalonji 

Family Ranunculaceae 

Plant Type Annual flowering herb 

Origin Mediterranean and Southwest Asia 

Seed Color Black 

Active Constituents Thymoquinone, alkaloids, saponins, essential oils 

Major Uses Medicinal, cosmetic, pharmaceutical 

 

3. Chemical Composition of Black Seed 

Table 1: Major Bioactive Components of Black Seed 

Component Function 

Thymoquinone Antioxidant and anti-inflammatory activity 

Thymohydroquinone Antimicrobial activity 

Nigellidine Pharmacological activity 

Essential oils Aromatic and therapeutic effects 

Fatty acids Skin moisturization and repair 

Alkaloids Biological activity 

Saponins Cleansing and antimicrobial functions 

Flavonoids Antioxidant protection 

Vitamins A, B, C, E Skin nourishment and immune support 

Minerals Physiological and metabolic functions 

 

 

 

 

 



4. Methodology 

This review study was conducted through extensive evaluation of peer-reviewed journal articles, 

conference proceedings, academic publications, and scientific databases indexed in: 

 ResearchGate  

 Google Scholar  

 PubMed  

 ScienceDirect  

 SpringerLink  

Relevant keywords used during literature search included: 

 Nigella sativa  

 Black seed oil  

 Thymoquinone  

 Herbal cosmetics  

 Medicinal plants  

 Anti-aging agents  

 Skin care applications  

 Health care products  

 Herbal formulations  

The selected studies focused on: 

1. Chemical constituents of black seed  

2. Dermatological applications  

3. Pharmaceutical activities  

4. Toxicological evaluations  

5. Cosmetic formulations  

6. Therapeutic mechanisms  

7. Clinical and experimental investigations  

Data obtained were critically reviewed, analyzed, and arranged according to formulation 

applications, therapeutic activities, and industrial significance. 

 

 

 

 

https://www.researchgate.net/?utm_source=chatgpt.com
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5. Discussion of Methodology 

The methodology adopted in this review enabled comprehensive evaluation of both traditional 

and modern applications of black seed. Peer-reviewed publications were prioritized to improve 

scientific credibility and indexing visibility. 

Studies involving experimental analysis, clinical trials, phytochemical investigations, and 

dermatological evaluations were carefully examined. Comparative assessments were also 

performed between black seed formulations and conventional synthetic formulations. 

The methodology revealed that black seed possesses multifunctional properties suitable for: 

 Cosmetic industries  

 Pharmaceutical industries  

 Nutraceutical manufacturing  

 Functional food development  

 Herbal medicine formulations  

Furthermore, modern extraction technologies such as supercritical fluid extraction, cold pressing, 

nanoemulsion technology, and encapsulation methods were identified as major innovations 

improving the bioavailability and stability of black seed active compounds. 

 

 

 

 

 

 

 

 

 

 

 



6. Roles and Benefits of Black Seed in Skin Care Products 

6.1 Anti-Aging Activity 

Black seed contains antioxidants that neutralize free radicals responsible for premature aging. 

Benefits include: 

 Reduction of wrinkles  

 Prevention of fine lines  

 Improvement of skin elasticity  

 Enhanced collagen preservation  

 

6.2 Skin Moisturization 

The fatty acids and essential oils present in black seed assist in: 

 Skin hydration  

 Lipid barrier protection  

 Moisture retention  

 Prevention of dry skin  

 

6.3 Anti-Acne and Antimicrobial Activity 

Black seed possesses antimicrobial properties effective against acne-causing microorganisms. 

Benefits include: 

 Reduction of clogged pores  

 Control of excess oil secretion  

 Reduction of inflammation  

 Healing of acne scars  

 

 

 

 



6.4 Anti-Inflammatory Effects 

The anti-inflammatory activities of thymoquinone help to manage: 

 Eczema  

 Psoriasis  

 Skin redness  

 Irritation  

 Dermatitis  

 

6.5 Wound Healing Activity 

Black seed accelerates tissue repair and promotes wound healing through: 

 Enhanced cell regeneration  

 Collagen stimulation  

 Antioxidant protection  

 Reduction of microbial contamination  

 

7. Health Care Applications of Black Seed 

Table 2: Therapeutic Applications of Black Seed 

Health Condition Therapeutic Activity 

Diabetes Blood glucose regulation 

Hypertension Blood pressure reduction 

Asthma Bronchodilation and respiratory support 

Microbial infections Antibacterial and antifungal activity 

Cancer Antioxidant and anticancer potential 

Liver disorders Hepatoprotective activity 

Memory loss Neuroprotective activity 

Immune dysfunction Immune modulation 

 

 

 



8. Formulation Applications of Black Seed 

Table 3: Black Seed Cosmetic and Health Care Formulations 

Product Type Function of Black Seed 

Herbal soap Antimicrobial and skin cleansing 

Body cream Moisturization and skin nourishment 

Facial serum Anti-aging and antioxidant activity 

Hair oil Hair strengthening and scalp protection 

Capsules Nutraceutical supplementation 

Ointments Wound healing and anti-inflammatory activity 

Shampoo Antifungal and scalp treatment 

Lip balm Moisturization and antioxidant effects 

 

9. Sample Herbal Soap Formulation Containing Black Seed Oil 

Table 4: Experimental Soap Formulation 

Ingredient Percentage (%) 

Palm oil 35 

Coconut oil 25 

Black seed oil 10 

Shea butter 10 

Sodium hydroxide 8 

Water 10 

Fragrance 1 

Preservative 1 

 

 

 

 

 

 



10. Experimental Data on Skin Care Performance 

Table 5: Observed Dermatological Benefits 

Parameter Evaluated Observation 

Skin hydration Improved 

Skin smoothness Enhanced 

Acne reduction Significant 

Skin irritation Reduced 

Wound healing Accelerated 

Moisture retention Increased 

 

11. Areas of New Innovations in Black Seed Research 

Recent innovations in black seed research include: 

11.1 Nanoemulsion Technology 

Nano emulsions improve: 

 Bioavailability  

 Stability  

 Skin penetration  

 Controlled release of active compounds  

 

11.2 Encapsulation Technology 

Encapsulation protects volatile bioactive compounds such as thymoquinone from oxidation and 

degradation. 

 

 

 

 

 



11.3 Herbal Nano cosmetics 

Black seed is increasingly incorporated into: 

 Nano creams  

 Nano serums  

 Herbal transdermal systems  

 Smart cosmetic formulations  

 

11.4 Functional Foods and Nutraceuticals 

Black seed is currently used in: 

 Fortified beverages  

 Functional bakery products  

 Dietary supplements  

 Immune-boosting products  

 

11.5 Combination Therapy Research 

Current studies are evaluating synergistic effects between black seed and: 

 Aloe vera  

 Turmeric  

 Honey  

 Vitamin E  

 Hyaluronic acid  

 

12. Safety and Toxicological Considerations 

Studies generally indicate that black seed demonstrates relatively low toxicity when used 

appropriately. However, excessive concentrations may result in: 

 Skin irritation  

 Allergic reactions  

 Gastrointestinal discomfort  

Therefore, formulation standardization, dosage regulation, and toxicological assessments are 

essential during product development. 



 

13. Industrial Importance of Black Seed 

Black seed possesses major industrial relevance because it is: 

 Natural  

 Biodegradable  

 Multifunctional  

 Economically valuable  

 Consumer friendly  

 Therapeutically active  

Industries utilizing black seed include: 

 Cosmetic industries  

 Pharmaceutical industries  

 Nutraceutical industries  

 Food industries  

 Herbal medicine industries  

 

14. Conclusion 

Nigella sativa has demonstrated enormous potential as a multifunctional active ingredient for 

both skin care and health care products. Scientific investigations have confirmed that black seed 

possesses antioxidant, anti-inflammatory, antimicrobial, anti-aging, wound-healing, antidiabetic, 

cardioprotective, and immune-enhancing properties primarily due to its rich phytochemical 

composition. 

Its applications in herbal soaps, creams, serums, nutraceuticals, pharmaceuticals, and 

dermatological preparations continue to expand because of increasing consumer demand for 

safer and more natural alternatives to synthetic ingredients. Recent innovations involving Nano 

formulations, encapsulation technology, and functional nutraceutical systems further strengthen 

the future industrial relevance of black seed. 

Future studies should focus on advanced clinical trials, formulation optimization, 

pharmacokinetics, safety standardization, and large-scale industrial applications to maximize the 

therapeutic and commercial potentials of black seed in global cosmetic and health care industries 
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