
Cronicon
O P E N  A C C E S S EC NUTRITIONEC NUTRITION

Research Article

Effects of Black Cumin Oil (Nigella sativa L.) on Fatty Acid Composition and 
Cholesterol Level of Eggs in Japanese Quails

SM Rashid1 and R Aydin2*¥

1Department of Animal Sciences, Faculty of Agriculture, Kahramanmaras Sutcu Imam University, Avsar Campus 46100 Kahramanmaras, 
Turkey
2Department of Animal Nutrition and Nutritional Diseases, Faculty of Veterinary Medicine Balikesir University, Campus of Cagis, Balikesir, 
Turkey

Citation: SM Rashid and R Aydin. “Effects of Black Cumin Oil (Nigella sativa L.) on Fatty Acid Composition and Cholesterol Level of Eggs in 
Japanese Quails”. EC Nutrition 14.8 (2019): 561-568.

*Corresponding Author: R Aydin, Department of Animal Nutrition and Nutritional Diseases, Faculty of Veterinary Medicine Balikesir 
University, Campus of Cagis, Balikesir, Turkey.

Received: May 20, 2019; Published: July 08, 2019

Abstract
The objective of this study was to determine the effects of feeding various levels of Nigella sativa L. oil on yolk fatty acid content 

and egg cholesterol level in Japanese quails. Eighty four female quails at 6 weeks of age were randomly assigned into 4 groups and 
fed a diet supplemented with 3% hazelnut oil with no Nigella sativa oil (Group K, Control), 2% hazelnut oil plus 1% Nigella sativa 
oil (Group L), 1% hazelnut oil plus 2% Nigella sativa oil (Group M) or 3% Nigella sativa oil with no hazelnut oil (Group N) for 7 
weeks. Eggs were collected and weighted daily. Laying performance, feed consumption and egg quality were also evaluated. At the 
end of the experiment, 3 eggs were obtained for egg yolk fatty acid and cholesterol analysis. Results showed that Nigella sativa oil 
had no significant effects on the feed consumption, egg mass, Haugh unit and bodyweight compared to the control. Egg weight was 
significantly increased in the groups L, M and N compared to the control. Shell thickness and shell weight of the eggs from the group M 
were found significantly greater than the control. Adding 2% Nigella sativa oil plus 1% hazelnut oil to the diet (Group M) significantly 
increased the level of saturated fatty acids (SFA) than the other groups (P < 0.05). Eggs from the group L had a significantly higher 
level of C18:1 (n-9) compared to the control (P < 0.05). The level of C18:2 (n-6) were significantly lower in eggs from the groups L 
and N (P < 0.05). Cholesterol levels of eggs from the groups were found to be similar.
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Introduction

Black cumin (Nigella sativa L.) also known as “black seed” grows in Asian and Mediterranean countries. The seed was reported to 
have many biological properties including anticancerogenic [1,2], anti-parasitic [3,4], anti-diabetic [5,6], diuretic [7,8] and antibacterial 
activities [9]. Oil extracted from Nigella sativa seeds was also shown to have anticarcinogenic [10], antioxidant [11], immunopotentiating 
[12] hepatoprotective [13,14] and antibacterial [15-17] activities. A recent study reported that treatment with Nigella sativa significantly 
reduced thyroid stimulating hormone and anti-thyroid peroxidase antibodies in patients with Hashimoto’s thyroiditis [18].

There are some studies reported on the effects of dietary Nigella sativa seed or oil on the performance of poultry. Previously, 2 
experiments of a study were conducted in the broiler to show the effects of diets supplemented with essential oil (0.1 or 1 g/kg) or 
oilseed (10 or 50 g/kg) of Nigella sativa seed on body performance [19]. In the first experiment, it was reported that Nigella sativa seed 
and oil affected feed intake and BW positively in the broilers [19]. However, in the second experiment of the same study, no positive results 
related to those parameters were found [19]. In another study, supplementation of Nigella sativa seeds at the levels of 2 or 3% was shown 
to positively influence egg production, egg weight and shell quality in the laying hens [20]. In the same study, inclusion of Nigella sativa 
seeds was also reported to decrease the level of egg cholesterol [20]. Similarly, Yalçın., et al. [21] showed that supplementation of Nigella 
sativa seeds at the levels of 1 or 1.5% had beneficial effects on egg weight, feed conversion ratio (FCR), and egg cholesterol content [21]. 
Diets supplemented with 1 or 2% Nigella sativa seeds significantly improved feed conversion ratio (FCR) in broilers [22].

¥ This study was a part of MSc thesis entitled as “The use of black cumin (Nigella sativaL.) oil in the diets of laying Japanese quail” by 
Rashid, S.M. (2014).
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There have been a limited number of studies associated with the effect of diets supplemented with Nigella sativa oil on egg fatty acid 
composition and yolk cholesterol content in the Japanese quails. Therefore, the objective of this study was to study the effects of Nigella 
sativa oil as an alternative oil source on egg cholesterol and egg fatty acid composition of eggs from Japanese quails fed Nigella sativa oil 
supplemented diet.

Materials and Methods

This study was conducted in the research farm at the Faculty of Agriculture, in Kahramanmaras Sutcu Imam University, Turkey. In this 
study, eighty four 6 weeks old laying Japanese quails (Coturnix coturnix japonica) were randomly assigned into 4 groups with 3 replicates 
of 7 birds each (21 birds per group) and fed diets supplemented with 3% hazelnut oil with no additional Nigella sativa oil (Group K, 
Control), 2% hazelnut oil plus 1% Nigella sativa oil (Group L), 1% hazelnut oil plus 2% Nigella sativa oil (Group M) or 3% Nigella sativa 
oil with no hazelnut oil (Group N) for 7 weeks. Diets were isocaloric and isonutrigenous and contained 2,900 kcal/kg of ME and 20 % CP 
(Table 1). Nigella sativa oil used in this study was purchased from a local company in Urmiya City, Iran. Nigella sativa oil was analyzed for 
fatty acid analysis (Table 2). Water and feed were provided ad libitum during the study. The photoperiod was set at 16L: 8D throughout the 
study. Body weights (BW) of the laying quails were determined at the beginning and end of the study. Feed consumption was calculated on 
a weekly basis for every replicate in the groups. Eggs were collected and weighed daily. The feed conversion ratio (FCR) was expressed as 
kilograms of feed consumed per kilogram of egg produced. Eggs were examined for interior and exterior quality. Twelve eggs per group (4 
eggs/each replicate) were collected at the end of the study for measuring egg components and parameters. At the end of the experiment, 
3 eggs per group were obtained and analyzed for egg cholesterol. Also, three eggs obtained were analyzed for fatty acid composition. 

Nutrients Diet (%)
Corn 60.00

aSoybean meal (48% CP) 25.85
Calcium carbonate 5.31

bDCP 2.06
Lysine 2.22

DL-methionine 0.21
cVegetable oil 3.00

NaCl 0.35
Vitamin and mineral premix 1.00

Calculated analysis
Dry matters, % 90

Metabolisable energy (kcal/kg) 2900
Crude protein (%) 20

Crude fat (%) 5.53
Crude fiber (%) 1.98

Lysine (%) 0.87
Methionine (%) 0.28

Methionine and Cysteine (%) 0.54
Calcium (%) 23.5

Phosphorus (% total) 7.46

Table 1: Composition of the basal diet (as dry-matter basis).
aSoybean meal contained 48% CP.

bDCP, dicalcium phoshate
cVegetable oil was a mixture of Nigella sativa oil and hazelnut oil.
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Statistical analysis

One-way analysis of variance (ANOVA) was carried out to determine the effects of Nigella sativa oil on egg production, egg weight, feed 
conversion ratio, egg yolk fatty acid composition and egg cholesterol in laying quails (SPSS Version 21). Significance between individual 
means was identified using the Duncan multiple range test. Mean differences were considered significant at P < 0.05. 

Results

The effects of various levels of Nigella sativa on the body weight, feed consumption, egg weight, FCR, and egg cholesterol levels (mg/g) 
were shown in table 3. Supplementing diet with Nigella sativa oil had no significant effect on the BW of the laying quails compared to 
the control group. FCR in the groups K, L, M, and N was similar and 3.12, 3.40, 3.80, and 3.41, respectively. Inclusion of Nigella sativa oil 
in the diets (groups L, M, and N) significantly increased egg weights compared to the control (P < 0.01). However, the addition of Nigella 
sativa oil did not influence egg yolk cholesterol content in the groups compared to the control. The level of cholesterol in the eggs from 
the groups K, L, M and N was 588.78, 592.02, 585.56, and 595.75 mg/g dried yolk, respectively.

Nigella sativa oil at different levels did not have any effect on egg parameters such as yolk weight, albumin weight and Haugh unit 
(Table 4). In the present study, diet supplemented with 2% Nigella sativa oil influenced shell thickness and shell weight significantly (P 
< 0.05). The degree of yolk color increased by adding 2% of Nigella sativa oil (group M) into the basal diet (P < 0.05). However, a diet 
including higher levels of Nigella sativa seeds (3%) did not have any change in the yolk color.

2FAME %
C4:0 0.08
C6:0 0.01

C14:0 0.01
C16:0 11.57

C16:1 (n-7) 0.70
C17:0 0.10
C17:1 0.16
C18:0 2.65

C18:1 (n-9) 69.88
C18:2 (n-6t) 3.46
C18:2 (n-6c) 9.57
C18:3 (n-3) 0.44

C20:0 0.52
C20:1 (n-9) 0.31

C20:2 0.01
C20:4 (n-6) 0.13
C22:1 (n-9) 0.02
C22:6 (n-3) 0.27

C23:0 0.20
C24:0 0.02

C24:1 (n-9) 0.02

Table 2: Fatty acid composition of Nigella sativa oil1.
1Value of the FAMEs are the mean of 2 samples.

2Fatty acids methyl esters
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The effects of Nigella sativa oil on egg yolk fatty acid content were shown on table 5. The level of C14:0 in the eggs from the groups M and 
N was found to be significantly lower than the control. Inclusion of Nigella sativa at the level of 1% Nigella sativa L. (group L) significantly 
decreased the level of C16:0 compared to the control. Eggs from the group M had significantly lower C16:1 (n-7) level compared to the 
control group. C18:0 is one of the main SFA in the eggs and was found to be significantly lower in the groups L and N compared to the 
control (P < 0.05). The level of C18:2 (n-6) in the eggs from the groups L and N was significantly lower compared to the control (P < 0.05). 
Birds that consumed diet supplemented with 1% Nigella sativa L. oil deposited significantly greater levels of C18:1 (n-9), main fatty acid 
important in the embryonic development, and total MUFA into their eggs compared to the control. 

1Dietary Treatments
Parameter K L M N

Initial Body Weight (g) 251.9 ± 5.3 253.0 ± 4.3 258.6 ± 5.2 245.0 ± 6.5
Final Body Weight (g) 269.8 ± 6.3 261.9 ± 5.9 265.5 ± 7.0 257.6 ± 9.2

Feed consumption g/bird 29.94 ± 2.10 27.19 ± 2.06 29.78 ± 1.59 28.31 ± 1.65
Feed conversion ratio 3.12 ± 2.54 3.40 ± 0.36 3.80 ± 0.42 3.41 ± 0.36

Egg weight (g) 11.44 ± 0.06b 11.70 ± 0.07a 11.69 ± 0.1a 11.63 ± 0.05a

Egg cholesterol (mg/g) 588.78 ± 5.41 592.02 ± 6.05 585.56 ± 11.43 595.75 ± 9.04

Table 3: The effects of diets supplemented with Nigella sativa oil on body weight, egg weight,  
egg production, feed efficiency, and yolk cholesterol content.

1Diets were fed for 7 weeks. Dietary treatments: Group K (Control, 3% hazelnut oil); Group L (2% hazelnut oil plus 1% Nigella sativa oil);  
Group M (1% hazelnut plus 2% Nigella sativa oil); Group N (0% hazelnut plus 3% Nigella sativa oil).

Values are expressed as means ± SE.
abMean values in the same row with the same parameter with different letters were significantly different (P < 0.01).

Dietary Treatments

Parameters K L M N

Egg weight 10.90 ± 0.17 10.82 ± 0.18 10.63 ± 0.39 10.43 ± 0.41
Yolk Weight (g) 3.75 ± 0.11 3.41 ± 0.10 3.34 ± 0.19 3.45 ± 0.19

Albumin Weight (g) 5.68 ± 0.15 5.80 ± 0.13 5.62 ± 0.23 5.44 ± 0.22
Shell Weight (g) 1.46 ± 0.05b 1.59 ± 0.05ab 1.66 ± 0.04a 1.52 ± 0.07ab

Shell thickness (mm.10-2) 0.32 ± 0.03b 0.40 ± 0.03ab 0.41 ± 0.03a 0.34 ± 0.03ab

Yolk Color (Roche fan) 7.66 ± 0.23b 8.33 ± 0.28ab 8.66 ± 0.33a 7.55 ± 0.24b

Haugh Unit 57.52 ± 3.96 56.11 ± 4.51 53.58 ± 7.77 55.70 ± 5.73

Table 4: The effects of diets1 supplemented with Nigella sativa oil on egg parameters.
1Diets were fed for 7 weeks. Dietary treatments: Group K (Control, 3% hazelnut oil); Group L (2% hazelnut oil plus 1% Nigella sativa oil);  

Group M (1% hazelnut plus 2% Nigella sativa oil); Group N (0% hazelnut plus 3% Nigella sativa oil).
abMean values in the same row with the same parameter with different letters were significantly different (P < 0.01).

Dietary Treatments
Fatty acids K L M N

C14:0 0.60 ± 0.01a 0.41 ± 0.01ab 0.40 ± 0.01c 0.47 ± 0.02b

C14:1 0.09 ± 0.0ab 0.08 ± 0.0ab 0.05 ± 0.0b 0.11 ± 0.02a

C15:0 0.02 ± 0.0 0.01 ± 0.0 0.02 ± 0.0 0.02 ± 0.0
C16:0 26.68 ± 0.29a 25.11 ± 0.17b 25.84 ± 0.14ab 26.11 ± 0.60ab

C16:1 (n-7) 5.05 ± 0.07ab 5.15 ± 0.06ab 3.92 ± 0.53b 6.03 ± 0.62a

C17:0 0.06 ± 0.0 0.05 ± 0.0 0.08 ± 0 0.06 ± 0.0
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Discussion

Data regarding the effects of supplementing diet with Nigella sativa seed on the BW of chickens and FCR are controversial. A study 
showed that dietary Nigella sativa seed at the level of 1 or 3% significantly (P < 0.01) increased final BW in laying hens [23]. However, 
research by others showed that supplementation of Nigella sativa L. seeds in diets of chickens did not have any effect on the BW [20,21]. In 
contrast to the studies above [20,21,23], it was shown that addition of Nigella sativa seeds into the diet significantly decreased BW of the 
chickens [24]. Inclusion of Nigella sativa in the diets was reported to improve FCR the laying hens [21]. In a study conducted in chickens, 
the best FCR was obtained when diet was supplemented with 2% Nigella sativa [17]. However, Aydin., et al. [20] showed that the inclusion 
of Nigella sativa in the layer diet did not improve FCR of the hens. Similar to the study by Aydin., et al. [20], another study conducted in 
Japanese quails showed that inclusion of Nigella sativa oil had no effect on the body weight gain and FCR [25]. Also feeding laying chickens 
with diets containing Nigella sativa oil did not have any effect on FCR and feed consumption [26]. In the present study, supplementation 
of Nigella sativa oil did not influence final BW, feed consumption and FCR in the laying quails. Inclusion of Nigella sativa seeds at the level 
of1.5% in the diet was shown to raise hen-day egg production from 59 to 77% [27]. It was also shown that supplementation of Nigella 
sativa seeds at the level of 0.5, 1, or 1.5% significantly increased egg weights [21,27,28]. The feeding of powdered Nigella sativa seeds to 
laying hens was shown to lower serum cholesterol and triacylglycerol concentrations, which indeed was associated with a decrease in egg 
yolk cholesterol contents [27]. Also, El-Bagir., et al. [23] reported that feeding diets supplemented with 1 and 3% Nigella sativa seeds for 
a period of three months reduced egg yolk total cholesterol by 34 and 42%. Aydin., et al. [20] showed that diets supplemented with 2 or 
3% Nigella sativa seeds significantly (P < 0.05) decreased the concentration of egg yolk cholesterol. In a study conducted in laying hens, 
diets supplemented with different level of Nigella sativa seed powder significantly decreased the levels of serum triglycerides and egg 
yolk cholesterol of laying hens [29]. Nigella sativa seeds (1 and 1.5%) supplementation in layer diets significantly (P < 0.05%) reduced 
serum and yolk total cholesterol, LDL-cholesterol, triglycerides content and increased HDL-cholesterol [28]. Aydin., et al. [20] reported 
that dietary Nigella sativa at the level of 3% was effective to increase the egg weight and egg production significantly (P < 0.05) compared 
to the control. A study conducted in the Japanese quails showed that 0.1% Nigella sativa extracts in the diets improved egg production 
and egg weight significantly (P < 0.05) [25]. Nasir., et al. [28] demonstrated that supplementation of Nigella sativa seeds at level 0.5, 1 
and 1.5 % in layer diets improved egg production and shell thickness. In contrast to the studies above, El-Bagir., et al. [23] reported that 
supplementation of 1 or 3% Nigella sativa seed to diet decreased egg production by approximately 9 or 16%, respectively. However, the 

C18:0 5.5 ± 0.04b 5.87 ± 0.43b 8.37 ± 0.82a 5.33 ± 0.34b

C18:1 (n-9) 54.47 ± 0.50b 57.37 ± 0.18a 54.11 ± 0.32b 54.66 ± 1.16b

C18:2 (n-6) 6.01 ± 0.05a 4.40 ± 0.46c 5.73 ± 0.12ab 5.07 ± 0.10bc

C20:1 (n-9) 0.12 ± 0.0ab 0.13 ± 0.0a 0.09 ± 0.01c 0.10 ± 0.0c

C18:3 (n-3) 0.10 ± 0.0 0.08 ± 0.0 0.10 ± 0.0 0.09 ± 0.01
ɣC18:3 (n-6) 0.09 ± 0.0 0.07 ± 0.0 0.08 ± 0.0 0.08 ± 0.0
C20:3 (n-6) 0.06 ± 0.0a 0.03 ± 0.0b 0.03 ± 0.0b 0.02 ± 0.0b

C20:4 (n-6) 0.34 ± 0.0 0.41 ± 0.04 0.37 ± 0.04 0.48 ± 0.03
C22:6 (n-3) 0.02 ± 0.0 0.03 ± 0.0 0.03 ± 0.0 0.03 ± 0.0

C24:1 0.05 ± 0.0 0.04 ± 0.0 0.03 ± 0.0 0.04 ± 0.0
SFA 32.87 ± 0.31b 31.46 ± 0.60b 34.72 ± 0.73a 31.99 ± 0.46b

MUFA
59.80 ± 
0.42bc

62.78 ± 0.18a 58.22 ± 0.87c 60.95 ± 0.52b

PUFA 6.64 ± 0.04a 5.03 ± 0.50b 6,36 ± 0.08a 5.79 ± 0.10ab

Total 99.31 ± 0.12 99.27 ± 0.80 99.31 ± 0.05 98.75 ± 0.62

Table 5: The effects of diets supplemented with Nigella sativa oil on the fatty acid composition of the egg yolks.
abcMeans with different superscripts within the same row are significantly different (P < 0.05).

ƩSFA = Total saturated fatty acids; ƩMUFA = Total monounsaturated fatty acids; ƩPUFA = Total polyunsaturated fatty acids.
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results of the present study showed that supplementation of the diet with Nigella sativa oil had no effect on egg production compared to 
the control. Similar to the present study, inclusion of Nigella sativa oil in the laying hens’ diet at the levels of 1, 2 or 3 ml per kg did not 
influence egg production and egg weight [26]. However, in the present study, inclusion of the oil significantly increased the egg weights 
of the quails (P < 0.05). 

Research showed that inclusion of Nigella sativa seeds into the laying hens’ diet significantly decreased egg cholesterol. Eggs are 
excellent source of amino acids, fatty acids, vitamins, and minerals and also contain approximately 213 mg of cholesterol [30]. During the 
past decades, research efforts directed toward decreasing shell egg cholesterol content have centered on genetic selection or alteration of 
the diet of laying hens with various nutrients, natural products, non-nutritive factors, or pharmacological agents [31]. However, efforts to 
modify egg cholesterol contents have demonstrated that it is extremely difficult to decrease egg cholesterol by ordinary means. Dietary 
Nigella sativa seed significantly reduced serum cholesterol, LDL-cholesterol, triglycerol content in laying chickens [27-29]. Inclusion 
of Nigella sativa seed also was shown to decrease egg cholesterol [20,21,23,29]. Similarly, to supplementation of Nigella sativa seed, 
inclusion of Nigella sativa oil at the levels of 1 ml/kg and 2 ml/kg significantly was reported to decrease egg cholesterol in the laying 
hens [26]. Recently, dietary supplementation of Nigella sativa was shown to decrease serum cholesterol and triglycerides in the laying 
chickens [17]. However, in contrast to the studies above [20,23,27,29], it was reported that egg cholesterol content was not influenced by 
dietary Nigella sativa seeds [17]. Similarly, the present study showed that inclusion of Nigella sativa oil did not have any effect on the egg 
cholesterol in the Japanese quails.

Dietary Nigella sativa seed was reported to be effective to influence egg shell property. It was shown that inclusion of Nigella sativa 
seed at the level of 0.5, 1.0, or 1.5% increased shell thickness and shell weight of the eggs significantly [27,28]. Diet supplemented with 2 
or 3% Nigella sativa was also reported to increase shell thickness and shell strength (kg/cm2) of the eggs in the chickens [20]. Recently, 
Boka., et al. [17] showed that inclusion of Nigella sativa seeds at 1, 2, and 3% levels significantly increased the shell strength of the eggs 
in chickens. In contrast to the studies above, Islam., et al. [29] reported that seed powder at the levels of 1.5, 3.5 or 4.5% had no effects on 
physical properties of eggs in chickens. In a study conducted in quails, addition of 0.1% Nigella sativa extracts in diets of laying quails was 
shown to increase yolk and shell weight in the eggs [25]. In the present study, shell weights of the eggs from the groups fed Nigella sativa 
supplemented diets were similar to the control, but shell thickness of the eggs from the group M was found significantly higher than the 
control (Table 4). Similarly, to the present study, the addition of Nigella sativa oil to the diet was shown not to have any impact on yolk and 
albumen weight of eggs [26]. The diet supplemented with 3 ml Nigella sativa oil per kg diet was shown to decrease Haugh unit by 6.5% 
compared to control group [26]. In contrast to this study by Bölükbaşi., et al. [26], it was shown that Nigella sativa seeds supplementation 
in layer diets significantly (P < 0.05) improved Haugh unit value [17,27,28]. In the present study conducted in Japanese quails, dietary 
Nigella sativa oil did not have any effect on Haugh unit in the eggs (Table 4).

There have been a limited number of studies associated with the effect of diets supplemented with Nigella sativa oil on the fatty 
acid composition egg yolk in the Japanese quails. Inclusion of the Nigella sativa in the laying diets significantly influenced fatty acid 
composition of the eggs in chickens [21]. Diets supplemented with 1% and 1.5% Nigella sativa seed was shown to have no effects on the 
levels of C16:0 and C18:0 compared to the control [21]. However, the seed supplementation was shown to decrease total SFA in the eggs 
[21]. The present study showed that inclusion of Nigella sativa significantly influenced the levels of C16:0 and C18:0 in the eggs of the 
quails. Eggs from the group L had significantly greater levels of C18:1 (n-9) (Table 5). The level of C18:2 (n-6) in the eggs from the groups 
fed Nigella sativa supplemented diets was significantly lower than the control (P < 0.05). Also, in the present study, birds consuming diet 
supplemented with 1 % Nigella sativa L. oil deposited significantly greater levels of C18:1(n-9) and total MUFA into their eggs compared 
to the control.

Conclusion

In conclusion, Nigella sativa oil supplemented diets significantly changed the egg fatty acid composition without affecting feed intake, 
body weight and physical parameters of the eggs compared to the control. Egg weight significantly increased in the groups L, M, and N 
compared to the control group. Also, the present study showed that shell thickness and shell weight in the eggs from the group M were 
found to be greater than the control.
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