
 

SCIENCE LETTERS                                                                   2014 | Volume 2 | Issue 2 | Pages 76-82 

 76 

Effect of Nigella Sativa on poultry health and production: A review 

Tamoor Azeema, Zaib-Ur-Rehmanb, Sajid Umar a*, Muhammad Asifa, Muhammad Arifc, Abdur Rahmanc 

a Department of Veterinary Pathology, Faculty of Veterinary and Animals Sciences, PMAS Arid Agriculture University, Rawalpindi,  Pakistan 
b Department of poultry production, Faculty of Veterinary and Animals Sciences, PMAS Arid Agriculture University, Rawalpindi, Pakistan 

c Department of  Animal Nutrition, University of Veterinary and Animal Sciences, Lahore, Pakistan 

Abstract 

Incidences of antibiotic residues and drug resistance against pathogenic organism are common due to inclusion of antibiotics in 

poultry diet. It is the dire need of the time to use natural and effective alternative to synthetic antibiotics. Nigella sativa (black 

cumin) seed could be the most suitable alternative to antibiotics in poultry nutrition. Nigella sativa not only promote bird’s health 

and production performance, but also plays a significant role as a natural antioxidant and immuno-stimulant. The poly-

unsaturated fatty acids share is almost double than mono-unsaturated fatty acids in oil content of black seed, so it reduces the 

total cholesterol content. The bioactive compounds in black cumin are anticancerous. The present review describes the natural 

beneficial effect of Nigella sativa on poultry health and production when used in poultry diet. 
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Introduction 

Inclusion of antibiotics as a principal growth 

promoter in poultry feed often resulted in the 

incidence of cross resistance among pathogens and 

also a source of residues in animal body tissues [1]. 

Consequently, the European Union banned the use of 

antibiotics as a growth promoter in animal feeds in 

January, 2006 [2] and the scientists searched for the 

alternative natural growth promoting substances, 

essential oils and medicinal plants, which are proving 

more beneficial because of their antimicrobial effects 

[3, 4]. Such medicinal plants also possess stimulating 

effects on the animal digestive system [5-7]. 

Nigella sativa (black cumin) specie belonging to 

the family Ranunculaceae is famous for its medicinal 

properties. Seeds of N. sativa contain alkaloids, 

volatile as well as fixed oils and a variety of 

pharmacologically active substances like 

thymoquinone, dithymoquinone, carvacrol, thymol, 

nigellicine-N-oxide, nigellidine and α-hedrin [8-10]. 

Black cumin is also enriched with the fat content of 

35.5% [11]. The seeds of N. sativa contain volatile 

oil (0.5-1.6%), fixed oil (35.6-41.6%), protein and 

amino acids (22.7%) [12]. So N. sativa seeds appear 

to be a multipurpose feed growth promoter and may 

be promising in improving broiler performance [13]. 

Many researchers have found encouraging results 

regarding the use of N. sativa as an alternative to 

antibiotics and a source of nutrition in the poultry 

feeds and many of them found encouraging results. 

This review paper digests not only the previous 

research done on the subject matter, but also 

discusses the potential benefits of N. sativa in poultry 

nutrition. 

Nigella Sativa and feed intake and efficiency 

Feed efficiency (FE) is the prime factor to assess 

feed quality. Research regarding the effect of N. 

sativa on FE is neutral as well as positive. Feed 

efficiency was improved by incorporating black 

seeds in the broiler rations [8, 14-16]. Guler et al. 

[17] reported no significant change in dietary intake 

of broiler by consuming feed containing black cumin 

and antibiotics. In another research it was found that 

diets with 4% grounded black cumin resulted in less 

feed intake but better FE as compared to control diet 

[18]. However, controversy results were reported by 

Abbas and Ahmed [19] as poor FE was observed in 

broiler chicks fed diet supplemented with 1 and 2 % 

black seeds. Feed intake remained unaltered by 

feeding diet having 1, 2 and 3% black cumin seeds 

[20] and 1, 2 and 3 ml/kg N. sativa oil [21] in 27 

weeks old laying hens.  

Nigella sativa and growth performance  

The present commercial farming is becoming 

challenging for obtaining the desired weight without 

the use of antibiotics as growth promoters; therefore 

natural products capable of meeting the challenge are 

desired. Different studies on the effect of N. sativa 

seed on broiler performance have been carried out. 

El-Ghammry et al. [22] and Hassan et al. [23] 

reported an increased body weight by incorporating 

grounded N. sativa seed in broiler feed. Improved 

average daily weight gain and better feed conversion 

ratio (FCR) in broilers was achieved with fed 1% N. 

sativa seed in broiler diet [17, 18, 24]. 
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Feed conversion ratio was improved by using 

4g/kg black seed [2], 1.5% black cumin seeds [25] 

and 1.5% powdered N. sativa in four week old 

broilers [26]. The favorable effects of N. sativa on 

performance are thought to be due to high nutritive 

value as well as pharmacologically active substances 

present in the seeds. Black seeds contain mixture of 

essential fatty acids, particularly oleic, linoleic and 

linolenic acids that cannot be synthesized in the body. 

There are fifteen amino acids comprising the proteins 

of N. sativa out of which eight are essential [27]. 

Jamroz and Kamel [5] reported a stimulating effect of 

black seed on digestive system, resulting in better 

absorption and performance. Addition of N. sativa in 

feed increased bile flow rate results in increased 

emulsification that activates the pancreatic lipases 

which then aid in fat digestion and absorption of fat-

soluble vitamins [28]. Black seed oil and 

thymoquinone have hepatoprotective effects [29], 

[30] so these seeds have been traditionally used in a 

wide range of gastrointestinal disorders [31]. The 

increased performance might also be due to 

antimicrobial effects of the active ingredients of 

black seed [32]. Antimicrobial activities of N. sativa 

inhibit Shigella dysenteriae, Vibrio cholera, Shigella 

sonne, Escherichia coli [33], Bacillus pumilus, 

Bacillus suptilus, Staphylococcus lutea [34], Shigella 

flrxneri [35] Staphylococcus aureus and 

Pseudomonas aeruginos [36]. The anthelmintic 

activity of black cumin was observed by Agarwal et 

al. [37] and antifungal activity against pathogenic 

yeast Candida albicans by Hanafy and Hatem [38].  

Controversy findings related to the performance 

of broiler were reported by Nasir and Grashorn [39]; 

they found no significant effect on body weight gain, 

average daily weight gain and FCR by the addition of 

1% N. sativa seed. The inclusion of black cumin 

seeds into the diet significantly decreased body 

weight of chickens [40, 41]. El-Bagir et al. [42] 

found that dietary N. sativa at the level of 1 and 3% 

significantly increased final body weight of laying 

hens, so caused negative impact on egg production. 

However, in contrast, 27 weeks old laying hens, fed 

diets supplemented with 1, 2, and 3% black cumin 

seeds, had no significant effects on body weight and 

FCR [20, 21]. Broiler chicks fed diet having 1 and 2 

% black seeds showed a significant decreased in feed 

consumption, body weight gain and live body weight 

whereas non-significant results were obtained 

regarding FCR [19]. The reduced weight gain due to 

N. sativa meal was attributed to high fiber contents of 

the meal [43]. 

Heat stressed broilers fed black cumin oil (0.5, 

1%), seeds (1, 2%) or meal (10, 20%) in feed showed 

better results than the control group. Significant 

improvement was observed regarding FCR, crude 

protein conversion (CPC), calorie conversion ratio 

(CCR) and feed consumption of the birds [43]. The 

better results of broilers by feeding N. sativa under 

heat stressed conditions can be attributed to the 

different ways by which black seeds exerted their 

effects on body metabolism. Firstly, N. sativa 

exhibits a variety of different components such as 

thymoquinone and thymohydroquinone and these 

constituents possess antimicrobial properties and are 

well known for their pharmacological effects [44]. 

Secondly, black seed also possess antibacterial and 

antifungal properties, so showed protective action 

against hepatotoxicity; all this can result in increased 

nutrient utilization [45]. It has been observed that N. 

sativa can stimulate thyroid gland directly or 

indirectly through the pituitary gland. Thyroid 

hormones are very important for the metabolism of 

the body as these hormones increase the metabolic 

rate that can lead to enhanced amino acid utilization 

by fastening their metabolism [46].  

Nigella sativa and carcass traits 

Guler et al. [17] and Toghyani et al. [2] reported 

an increased carcass yield, liver, abdominal fat, 

breast, thigh, wing and neck weights in broilers by 

feeding diet having 1% black cumin. However, non-

significant values were obtained regarding heart 

weight. Controversy results were documented by [13] 

who found no improvement in carcass characteristics 

by feeding different levels of crushed as well as 

uncrushed N. sativa seed in broilers, however, breast 

percentage significantly increased [39, 47]. This 

increase breast weight indicated that N. sativa might 

have a good effect on protein metabolism. The 

greater ash percentage of the meat in the same study 

might be due to enhanced availability of minerals in 

black seeds. Fat percentage, breast meat color, shear 

force value and electrical conductivity revealed non-

significant effects. Cooking losses were significantly 

greater in N. sativa seeds treated birds’ meat. Broilers 

fed diet containing 1% whole grounded black cumin 

resulted in a significant decrease of dressing 

percentage as compared to the control, however, 

there were non-significant effects regarding liver, 

gizzard, heart, and abdominal fat percentage by 

supplementation of whole N. sativa seeds [19]. 

Hermes et al. [43] showed no significant effect 

on giblet and abdominal fat percentage in broilers. 

The bone percentage was greater in the control group 
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as compared to black cumin treated groups. Birds 

treated with N. sativa oil (0.5, 1%) or seeds (1, 2%) 

represented higher meat protein and lower fat 

percentage on dry matter basis. Non-significant 

values were obtained regarding tenderness and meat 

pH [81]. 

Nigella sativa and egg production and 

quality  

Different scientists documented contradictory 

results regarding the effect of N. sativa on egg 

production in layers. Egg production markedly 

increased by using 1.5% powdered black cumin [40] 

and 3% black seeds [20] in layer diet. However, El-

Bagir et al. [42] reported that supplementation of 1 

and 3% black cumin in diet resulted in reduced egg 

production by approximately 9 and 16%, respectively 

without effecting egg length and width.  The 

reduction in egg production might be due to the 10% 

increased final body weight of layers as energy from 

the black cumin oil extract was used to increase the 

weight gain rather than egg production. The dropped 

egg production might also be due to decrease in 

cholesterol [40], because in a study by Elkin et al. 

[48] it was observed that decrease in egg yolk 

cholesterol up to 30% by the addition of synthetic 

HMG-CoA reductase inhibitor in the diet resulted in 

reduced egg production by 20 % without effecting 

egg weight. So it can be inferred that cholesterol is 

needed for egg production and there may be a certain 

limit for cholesterol level, below which egg 

formation or production may be completely stopped. 

Egg weight increased from 54 to 58g by 

supplementation of 1.5% black cumin in layers [40] 

and 1% black cumin extract increased egg weight as 

well as egg shell weight and thickness in quails [49]. 

Shell thickness and strength increased with 2 and 3% 

black seed in layer diets as compared to low levels 

i.e. 1% and without black cumin [20]. Bolukbasi et 

al. [21] reported that dietary supplementation of N. 

sativa oil had no significant effect on egg weight, egg 

production, ratio of yolk, albumen and shell. The 

addition of 3 ml/kg N. sativa oil in layer diet 

decreased the Haugh unit of the egg. Diet containing 

3% black cumin seeds decreased the egg-yolk total 

lipids, cholesterol, phospholipids as well as 

triacylglycerols by 34, 45, 11 and 20%, respectively. 

The decrease in egg yolk cholesterol is highly 

desirable as efforts are being made to decrease the 

total cholesterol consumption in human diets because 

of its damaging effects on the health. The mechanism 

by which black cumin decreases the egg yolk 

cholesterol is not fully understood. However, 

speculations are made that the decrease in cholesterol 

can be related to the decreased in serum cholesterol 

by the black seeds. It is further assumed that seeds 

may inhibit the de-novo synthesis of cholesterol [42]. 

Albumin quality of eggs was improved by addition of 

black cumin in the diet [40, 41]. Non-significant 

results were observed regarding yolk index by 

supplementing diet with black cumin [41]. 

Nigella sativa and blood biochemistry 

Badari et al. [50] reported decrease in serum 

triglycerides and cholesterol level with addition of N. 

sativa seeds in broiler diet. The cholesterol level of 

eggs was markedly decreased from 227 to 199 

mg/egg yolk when diet supplemented with 1.5% 

black cumin [40]. The study conducted by El-Bagir et 

al. [42] indicated that addition of 1 or 3% black 

cumin in the diets of 68 weeks old layers resulted in a 

dose dependent decrease of serum phospholipids and 

cholesterol whereas a general decline in serum lipids 

was observed. The addition of 3% black cumin 

reduced the serum cholesterol and serum 

phospholipids by 23 and 30% respectively.  The 

feeding of 3% crushed and non-crushed N. sativa 

seeds reduced plasma cholesterol, triglycerides 

concentration and increased the plasma High Density 

Lipoprotein (HDL) concentrations compared to 1.5, 2 

and 2.5% crushed N. sativa seeds [13]. The reduction 

in the triglycerides and cholesterol level might be due 

to the active ingredients such as thymoquinone and 

compounds like monounsaturated fatty acids that 

lower the cholesterol synthesis by hepatocytes and 

decrease the fractional absorption of cholesterol from 

small intestine [51]. 

Studies conducted on broiler chicks have shown 

that replacing bacitracin methylene disalicylate by 

grounded black cumin seeds decreased serum 

cholesterol and triglycerides levels while HDL 

concentration increased [13, 35]. The decrease in 

serum cholesterol levels might be due to enhanced 

bile production as reported by El-Dakhakhny et al. 

[52]. EL-Kaiaty et al. [53] documented decrease in 

serum glucose levels up to 16% by adding the black 

cumin in the diet. EL-Ghammry et al. [22] found that 

by the incorporation of 4 g/kg black seeds, total 

plasma protein, albumin as well as globulin values 

were close to control birds. However, the addition of 

2% N. sativa seeds in broiler diet resulted in 

increased total plasma protein [24]. The research on 

rats indicated a significant increase in RBC, WBC, 

PCV and Hb of Trypanosoma brucei infected rats 

when treated with black seed oil as compared to 

control rats [54]. 
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Nigella sativa and bird’s immunity 

Black cumin bears an excellent potential as 

alternative to antibiotics and vaccines to improve 

immunity and to reduce mortality in poultry. 

Mortality was decreased from 16.67 to 4.17% by 

supplementation of layer diet with 1.5% black cumin 

[40] and from 3.5% in the control group to 2% in the 

group fed diet containing 1% powdered N. sativa 

seeds in broilers [39]. AL-Jabre et al. [55] found that 

volatile oils in N. sativa exhibit 67 constituents 

capable of inducing beneficial and pharmacological 

effects against bacteria such as Staphylococcus and 

E. coli. Active components of black seed possessing 

antibacterial, antioxidant, and anti-inflammatory 

activities induced positive effects on the immunity 

and organs involved [56, 57]. 

Antibody titer against Newcastle Disease (ND) 

and Infectious Bursal Disease (IBD) improved 

significantly by replacing bacitracin methylene 

disalicylate with grounded N. sativa seed in broiler 

diets; however, antibody titer against Infectious 

Bronchitis (IB) was not affected significantly. The 

improvement in ND and IBD titer is attributed to N. 

sativa oil components such as thymoquinone, 

carvacrol, nigellimine, thymol and nigellicine [13]. 

Increase in the lymphoid organ weight was observed 

when broilers fed diet supplemented with 0.2 and 0.4 

% black seeds. However, incorporation of N. sativa 

seeds failed to induce any significant impact on 

antibody titers against Influenza and ND virus at 18 

and 28 days of age. It was also noticed that heterophil 

to lymphocyte and albumin to globulin ratios were 

not statistically affected by the treatments [2].  

Supplementation of broiler diet with N. sativa 

strengthened the immunity by preventing liver 

damage and lipid peroxidation [82]. Hermes et al. 

[43] found that broilers under heat stress condition 

behaved well with reduced mortality in black cumin 

treated groups as compared to control group. The 

reduced mortality rate was attributed to the 

antimicrobial effects, which helped the birds to 

overcome bacterial diseases, increased immunity and 

promote health [59]. Controversy results regarding 

mortality were reported by Ismail [47] who observed 

no effect on mortality when black cumin was added 

in the broiler diet.  

Nigella sativa and reproductive traits 

In a study carried out on male broiler breeder 

birds (45 weeks old) fed diet containing 0.5% and 1% 

N. sativa oil and seeds showed that the addition of 

either seed or oil resulted in best semen 

characteristics which were studied in the traits. The 

treated groups amazingly showed an increase 

ejaculation volume, sperm mass motility, progressive 

motility, count, and total sperm output as well as 

viability percentage. On the other hand, breeders 

exhibited a decrease in time of ejaculation and sperm 

abnormalities. In the second part of this study 

inclusion of black cumin in the diet of cocks 

significantly improved the fertility and hatchability of 

the treated cock groups, as compared to on non-back 

cumin diets [60]. 

Antioxidant effects of Nigella sativa   

Badary et al. [61] documented the N. sativa as an 

excellent superoxide anion scavenger. The addition 

of black cumin ethanolic extracts to the corn oil 

prevented the oxidative damage of triglycerides [62]. 

The anti-oxidative properties are related to the 

inhibition of eicosanide generation, thromboxane B2 

and leukotriene B4 because of inhibition of 

cyclooxigenase and 5- lipooxigenase, respectively. 

The antioxidant potential by capturing free radicals 

became evident when N. sativa oil was given to 

pentylenetatrazol induced seizure kindled mice [63]. 

These effects of black seeds might be due to the 

active constituents like thymoquinone, carvacole, 

anethole and 4- terepinol [64].  

The study carried out on broilers showed that the 

N. sativa decreased the hepatic liver peroxidation and 

increased the activities of several enzymes such as 

glutathione-S-transferase, catalase, myeloperoxidase 

and adenosine deaminase all of which resulted in 

decreased oxidative stress on the liver using 3, 5 and 

7% black cumin [58]. Methanolic extracts of black 

cumin showed that phenolic compounds such as 

syringic acid, hydroxybenzoic and pcumaric acids 

possess significant antioxidant properties under in 

vitro system [65].  

Diet treated with 0.5 and 1% black seeds resulted 

in significantly decreased erythrocyte 

malondialdehyde (MDA) concentration, production 

of lipid peroxidases and increased glutathione (GSH) 

concentration compared to control group in chicken. 

The scientist concluded that N. sativa exhibits 

protective properties on the injury produced by 

oxidative stress by inhibiting free radical production 

and by regulation of glutathione preventing oxidative 

stress. Black seeds might decrease the production of 

hydrogen peroxide (H2O2), hydroxyl (OH) and 

superoxide (O2) radicals that are produced as a result 

of aerobic respiration [66].  

In rat and mouse models, many researchers have 

indicated the antioxidant effects of N. sativa. Nagi et 
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al. [67] showed that the mice treated with carbon 

tetrachloride (CCl4) were protected by antioxidant 

mechanisms of black cumin oil. In another study, 

black seed oil reduced the lipid peroxidation 

activities of liver enzymes and contributed to the 

antioxidant defense system in CCl4 treated rats [68].  

Anti-cancerous effects of Nigella sativa   

Many studies were performed on lab animals 

(mice and rats) regarding the anti-cancerous effects 

of N. sativa. A notable discovery was made regarding 

anti-cancerous activity of black seeds when 

researchers found an increased activity of natural 

killer cells (NK) up to 200-300% in advanced cancer 

patients who were receiving a multi-modality 

immunotherapy in which black seeds were a part of 

therapy [69]. Topical application of N. sativa seed 

extract inhibited dimethylbenz[α]anthracene/croton 

oil induced skin carcinogenesis in mice, delayed the 

onset of papilloma formation and reduced the number 

of papillomas per mouse [70]. 

In-vitro studies indicated that the N. sativa 

possess marked growth inhibiting properties of two 

leukemic cell lines and five solid tumor cell lines 

[71]. Ethanol extracts of N. sativa were capable of 

inhibiting ehrilich ascites tumor growth by reducing 

cell count as well as inhibit tumor development [72]. 

Different extracts of N. sativa produced different 

levels of cytotoxic effects on different cell lines when 

tested in-vitro, for example essential oil produced the 

most cytotoxic effects against the P815 cell line as 

compared to ethanol acetate and butanolic extracts. 

Whereas against the BSR line of cells, ethyl acetate 

extracts showed more cytotoxicity. Butanolic extract 

showed the greatest cytotoxic effects when ICO1 cell 

line was used. When treatment of solid tumor in mice 

was carried out with essential oil it was noted that the 

tumor growth significantly arrested as compared to 

PBS treated mice, suggesting that the cytotoxic 

activity of the extract particularly from day 0 to 12 of 

treatment and remained constant from day 12 to 30 

indicated inhibition of cell growth. Furthermore, it 

was observed that the administration of the essential 

oil into the tumor site prevented the incidence of liver 

metastasis and improved the mouse livability [73]. 

Based on the findings of different research studies, it 

can be concluded that inclusion of N. sativa (black 

cumin) in poultry diet is beneficial regarding 

therapeutic and nutritional purposes. Being a good 

source of different nutrients it boosts up the growth 

rate, enhance the egg production, egg quality, 

dressing percentage and is effective against 

pathogenic organisms so the immune status of the 

bird. Due to exhibiting various therapeutic roles it 

can be used to replace antibiotics.  
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