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Effect of seeds, oil, and black seed meal on Japanese Quail's productive 
performance
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Abstract: The research aims to effect using seeds, oil and black seeds meal on the productive performance of Japanese 
Quail. Seven experimental diets were used in the study; T1 was the control (with 0% seeds, oil or black seed meal), and 
T2 and T3 contained black seeds (BC) at two levels, 0.80 and 1.60%, respectively. T4 and T5 black seed oil (BSO) was 
added at 0.50 and 1% levels, respectively, while the last two treatments, T6 and T7, contained black seed meal (BSM) at 
two levels of 7 and 14%, respectively. Mash feed and water were submitted ad libitum during the whole period. The study 
includes one stage; the growth period (1-35 days old). This research was conducted at a poultry farm, Animal Production 
Department, College of Agriculture and Forestry, University of Mosul, Mosul, Iraq. A total of 588 desert color Japanese 
quail (Coturnix coturnix japonica), unsexed at one day old, were randomly distributed in seven previous treatments of 
six replicates with 14 birds in each in the growth period. The results showed significant effect (p≤ 0.05) in body weight(g/
bird),body weight gain(g/bird), Protein digestion coefficient(%), Preslaughter weight(g/bird), carcass weight(g/bird), for T3. 
While the data showed a significant effect (p≤ 0.05) for T2 in water intake. The data confirmed the superiority of the T3, T5 
and T7 in carbohydrate digestion coefficient(%). The growth rate recorded a significant effect (p≤ 0.05) for T3, T4, T5 and 
T6. As well as, T3 reported a low significant effect (p≤ 0.05) on feed conversion ratio(g feed: g WG) and water conversion 
ratio(ml: g WG). The best net revenue(Iraqi Dinar: g WG ) was T7 and T3. No significant differences were founded in all 
other traits in this study.
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Introduction
The black seed plant (Nigella sativa L.) is a medicinal 

plant, and it is a member of the Ranunculaceae family1; this 
plant is generally known as the black seed or black cumin2. 
But it is called in Arabic Habbat ALbaraka or ALhabba AL-
saodaa3,4, and the origin of this plant is in Iraq, Saudi Arabia, 
Syria, Turkey and Pakistan5. The seeds have many active 
compounds such as Nigellin, carvene, Thymoquinone and 
Thymohydroquinone6. These seeds also contain metaboli-
zable energy of more than 4949 Kcal. /Kg, and also have a 
high percentage of ether extract, about 36.94 % and crude 
protein, 23.27 %. (in this study), As well as black seed oil in-
cludes a high percentage of unsaturated oil as linoleic acid, 
above 60 %7. Black seed meal also contains high levels of 
metabolizable energy 3186 Kcal / Kg and crude protein, 
about 37.94 %. (in this study) But black seeds meal con-
tains a high level of crude fiber, more than 12.15 %. So that 
black seeds, black seed oil and black seeds meal are used 
in poultry nutrition. Therefore, the seeds, oil and meal of the 
black seed are used to increase the immunity of birds, im-
prove the productive performance of growth characteristics, 
improve feed conversion efficiency, blood and carcass cha-
racteristics, and even economic calculations8-16. This study 
aims to use all these matters together in one research and 
to know the effect of Japanese Quail on some productive 
performance traits.

Materials and methods 
The aim of this research is to study the effect of using 

seeds, oil and black seeds meal on the productive per-
formance of Japanese Quail (Coturnix coturnix japonica). 
Seven experimental diets were used in the study; T1 was 
the control (with 0% seeds, oil or black seed meal), and T3 
contained black seeds (BC) at two levels, 0.80 and 1.60%, 
respectively, T4 and T5 black seed oil (BSO) was added at 
two levels of 0.50 and 1% respectively, while last two treat-
ments were T6 and T7 contained black seed meal (BSM) 
at two groups of 7 and 14% respectively. Mash feed and 
water were submitted ad libitum during the whole period. 
This study was in a single phase lasting 1-35 days. This re-
search was conducted at a poultry farm, Animal Production 
Department, College of Agriculture and Forestry, University 
of Mosul, Mosul, Iraq. A total of 588 desert color  Japanese 
quail (Coturnix coturnix japonica), unsexed at one day old 
age, were randomly distributed in 7 previous treatments of 6 
replicates with 14 birds each in the growth period. The birds 
were housed in an iron cage 50 × 50 × 50 cm with the same 
condition and rearing. The rations contain about 2911-2916 
kcal/kg metabolizable energy and 24.09 -24.12 % crude 
protein. The Nutrient requirements of growing Quail and the 
chemical composition of the last diets in the research were 
according to (17), table 1. The seeds of black seed were 
obtained from the local market of the city of Mosul in Iraq, 
while the oil and black seed meal was obtained from one of 
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the factories of medicinal plant oils in the city of Mosul. The 
oil was obtained from the seeds by pressing a homemade 
press, and the rest of these seeds are the expeller black 
seed meal, table 2. The birds were weighed every week; 
then the weight gain was extracted, while the relative grow-
th rate was calculated as found by (18), and deaths were 
recorded daily, and then their percentage was calculated 
at the end of the study, the consumed feed was calculated 
through the difference between the feed added and the re-
maining feed, as well as the efficiency of feed conversion 
(gm of feed: gm of weight gain). And according to the water 

consumption and Water conversion ratio according to (19) 
as follows: Water consumption(ml/bird) = water added (ml/
bird) - water remaining (ml/bird), Water conversion ratio(ml: 
gm) = water consumption(ml/bird)/weight gain (gm/bird).

A digestion experiment was conducted to calculate the 
digestibility factors of dry matter, crude protein, crude fiber, 
crude fat and soluble carbohydrates. At the age of 35 days 
(end of the study), the birds were cut off feed for 6 hours be-
fore slaughter; these birds were weighed. Twenty-four birds 
from each treatment were slaughtered, with 12 males and 
12 females from each treatment, after which the characteris-
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tics of the carcass were recorded as stated in (20). Sensory 
evaluation (Tenderness, juiciness, flavor and Acceptability) of 
a piece of Japanese quail breast was conducted by grilling 
the breast meat in an electric oven at 177°C. When the inter-
nal temperature of the meat pieces reached 80°C, then the 
evaluation forms were submitted to arbitrators, according to 
the method21. The economic variables were calculated du-
ring the period (1-35) days to produce 1 kg of live weight, 
as approved by (19). The statistical program SAS22 by using 
the computer, was used to analyze the data statistically for a 
simple experiment with one factor. It was applied by complete 
random design (CRD) for the significance of the differences 
between means, tested by Duncan's multiple range test, whi-
le the value of the standard error of these means was found.

Results
The results in Table 3 indicate the superiority of treat-

ment 3 (1.60% black seed) significantly (P ≤ 0.05) in the 
traits of body weight(BW) and body weight gain(BWG); the 
reason may be due to The herb's useful for reducing mi-
crobial aggregations and decreasing amino acid hydrolysis, 
thus, an improvement in weight gain can be seen due to the 
increased availability of amino acids25.

The results of Table 5 indicate a significant superiority 
(P ≤ 0.05) of treatment 3 in the digestion coefficient of crude 
protein and treatments 3, 5 and 7 in the coefficient of diges-
tibility of soluble carbohydrates.

The results of table 6 show that there are no significant 
differences (P ≤ 0.05)  for all biochemical blood traits, but 
these results confirmed that treatment 3 had the highest 
rate in total protein, albumin and globulin, and treatments 

4, 3 and 2 had the highest rates in total cholesterol, HDL 
cholesterol, and LDL cholesterol, respectively.

Table 9 presents the results of economic feasibility for the 
production of 1 kg of body weight for the period from 1 to 35 
days; it is noticed from this table that the value of the intake 
feed costs decreased when adding 1.6% of the black seeds 
(26) and (30), as well as adding 7 or 14% of the black seed 
meal (4) and (31). As for the other costs, they decrease with 
all the additions (4) and (31). While the value of the total costs 
return to lower in the same order as the value of the intake feed 
costs 4, 30,31. Concerning revenue, its value is the selling pri-
ce of 1 kg of the live body weight of the bird, which is 9000 
Iraqi dinars(ID) for all treatments (4,15) and (31). The best net 
revenue value and best % net revenue: Total costs for the tran-
saction were for treatment 3, treatment 7, and treatment 6.

Discussion
The results of these two traits, body weight(BW) and 

body weight gain(BWG), were similar to the results of (25), 
when feeding a growing Japanese quail with black seeds, 
(26-28) when they used broilers in their studies. At the same 
time, the results of this study differed with (8,13,29,30); they 
fed broilers with different percentages of black seeds. As for 
the moral superiority (P ≤ 0.05) of quail birds in the growth 
rate(GR) characteristic, it went to treatment 3(1.60% black 
seed) than treatments 4, 5(0.50 and 1% black seed oil) and 
6(7% black seed meal), The reason of that growth rate is 
calculated using body weight at the beginning and end of 
the study period, meaning that it depends entirely on body 
weight, and this is a reflection of the result of body weight, 
these results agreed with (31). When the broiler was fed 

Effect of seeds, oil, and black seed meal on Japanese Quail's productive performance

Table 2. Laboratory analysis 
of black seed and black seed 
meal in research.
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with the different pedigree of the black seed meal, While it 
is not similar with (4), by offering different percentages of 
black seed meal to two strains of broilers. Finally, in Table 3, 
there were no significant differences (P ≤ 0.05) in the mor-
tality rate(MR) for all treatments. This result is in line with 
the results of (30,32,33) After feeding broilers with different 
levels of black seeds and (34) Feed broilers with black seed 
oil. At the same time, this result did not agree with black 
seeds, (27,36,37) with black seed meal.

The significant decrease (P ≤ 0.05)  indicated the supe-
riority of treatment 3 in feed conversion ratio(FCR) g feed: e 
gain and water conversion ratio(WCR) ml: g gain, which is 
shown in Table 4, This may be the reason for this superiority 
in the first adjective(FCR) because the FCR is calculated by 
dividing the amount of feed intake by the body weight gain, 
and in this study, this treatment has the highest body weight 
gain with a scientific difference and has the lowest rate of 
feed intake with an arithmetic difference, while the reason 

Table 3. Effect of using 
seeds, oil and black seed 
meal on body weight, weight 
gain, growth rate and mortali-
ty rate in this study 1-35 days.

Table 4. Effect of treatments on some feed and water traits 1-35 days.
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Table 5. Treatments effect In the digestion coefficients of  some feed compounds for the diets at 1-35 days.

Table 6. Effect of treatments In some biochemical blood traits at 35 days.

Effect of seeds, oil, and black seed meal on Japanese Quail's productive performance
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Table 7. Treatments affect some carcass traits at 35 days.

Table 8. Effect of treatments on some sensory meat taste at 35 days.
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of second adjective(WCR) may be because the WCR is cal-
culated by dividing the amount of water intake by the body 
weight gain, and in this study, this treatment has the highest 
body weight gain with a scientific difference and has the 
lowest rate of water intake with a scientific difference, The 
results of FCR were similar with  (38),  (27) and (28) but 
this results did not look like with (39) and (40). In the same 
table, Treatment 2 had the highest significant difference (P 
≤ 0.05)  in water intake(WI) between treatments; the reason 
for this difference may be because the birds consume an 
amount of water equivalent to approximately 2-3 times the 
amount of feed intake under normal conditions. The birds 
of this treatment consumed the highest amount of feed, 
but with arithmetical differences. No significant differences 
(P ≤ 0.05) were recorded for the other traits in this table; 
the result of feed intake was similar to (4,9,14,27,29,39,40 
and 41). However, it was not identical with (12,15,30 and 
31). Whereas the reason for the superiority of the digestion 
coefficient of crude protein is that the increase in the rate 
of black seeds in the diet reduces the number of harmful 
bacteria in the intestines of birds (25) and (33), this leads 
to decreasing amino acid hydrolysis; thus, an improvement 
in weight gain can be seen due to the increased availability 
of amino acids25, from the direction. Also, the increase in 
the percentage of black seeds leads to an increase in the 
concentration of total protein in the blood serum of these 
birds11,12,15,16,30,32,36-39. Thus it is constantly available to benefit 
from it to build tissues and cells of the body, and this indica-
tes a good digestion coefficient of crude protein in the ratio. 
And the reason of the second adjective maybe back that 
increasing the percentage of black seeds reduces the con-
centration of glucose in the blood serum of the birds of these 
treatments30,32,39, and this means the use of large amounts 
of glucose sugar in building cells and tissues of the body, 
which means an increase in the coefficient of digestion of 
dissolved carbohydrates, from the direction. What confirms 
this is a decrease in the concentration of total cholesterol 
and an increase in the concentration of HDL in the blood 
serum of the birds of these treatments10,15,32,38. The results of 
the protein digestion coefficient differed with (26) and (32). 
Total protein, albumin and globulin results were confirmed 
by (30) but not approved by (32). Total Cholesterol, HDL, 
and LDL results were also similar to (39) but not identical 
to (10). In table 7, Treatment 3 recorded a significant diffe-
rence (P ≤ 0.05)  in preslaughter weight(PSW) and carcass 
weight(CW); the reason for the superiority of this treatment 

in these two characteristics, it is the highest body weight 
and significant difference20, Which showed that there is a di-
rect relationship between body weight and carcass weight. 
Since treatment 3 had the highest final body weight with a 
significant difference, this was reflected in the preslaughter 
weight. The results of these two traits were not similar (30) 
and (36); the results of the other transactions in the table did 
not record significant differences.

While the results in Table 8 did not record significant 
differences (P ≤ 0.05) in sensory meat taste, the results 
confirm an arithmetic improvement for treatment 5 in ten-
derness and treatments 4 and 5 in juiciness, flavor and ac-
ceptability, not all of these results match results of (4). 

Conclusions
The best feed addition from Black seed, Black seed oil 

and Black seed meal was T3 at 1.60 % Black seed becau-
se it has the best final body weight (g/bird); weight gain (g/
bird), and feed conversion ratio (g feed: g weight gain). As 
well as best carcass weight (g/bird) and dressing percenta-
ge(%) . Finally this treatment has higher net revenue (Iraqi 
Dinar/Kg body weight). 
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