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Article Info Abstract: To examine the effect of supplementation of varying levels of the oil
Received: 18.04.2022 of Nigella sativa in Karadi lambs rations on nutrients digestibility, blood
Accepted: 04.07.2022 metabolites, and some rumen parameters, 18 Karadi lambs were allocated into

Online published: 15.09.2022 three groups, and the first group was fed a basal diet as control whereas, the second
DOLI: 10.29133/yyutbd. 1104782 (T2) and the third (T3) groups fed the basal diet being supplemented with 0.15
and 0.30% of DM Nigella sativa oil (NSO) respectively. All animals were fed
individually on 1.5 kg/lamb/day. Results showed that dry matter (DM), crude
Blood and Rumen parameters,  protein (CP), organic matter (OM), and crude fiber (CF) digestibility was not
Digestibility, affected (P>0.05) by NSO supplementation. Also, supplementing NSO had no
Nigella sativa oil significant effect on serum total protein (TP), albumin (Alb), globulin (Glb),
triglycerides (TG), cholesterol (Chol), high density lipoprotein (HDL), and very
low-density lipoprotein (VLDL) concentrations. There was an increasing trend
(P=0.07) in LDL concentration of lambs fed on T2 and T3 as compared to control.
Neither treatment nor interaction between time and treatment had an effect on
rumen fluid pH. A significant decrease (P=0.008) was noted in rumen fluid pH
value with the advances of time post feeding. The ammonia-nitrogen
concentration in rumen fluid was generally lower upon oil supplementation, and
it was significantly (P=0.03) decreased in the T2 group at 4 hours following
morning feeding. It can be concluded that supplementing with 0.15 and 0.3% /DM
of NSO showed a reduction in rumen ammonia-nitrogen while it had no effects
on nutrient digestibility and blood metabolites in Karadi lambs.
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1. Introduction

Nowadays, feeding natural additives is appraised as a crucial principle in healthy nutrition. The
prohibition of using antibiotics as feed additives in animal nutrition because of their residues in animal
products and the elevated level of consumers’ awareness on the occurring hazards on health caused more
research on safe and natural additives (Khamisabadi et al., 2016) due to improvement caused on animals’
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health when used as additives in feeds. Several findings (Calsamiglia et al., 2007; Benchaar et al., 2008;
Hart et al., 2008) suggested that adding plants or plant extracts containing many bioactive compounds
to ruminant’s diets might have a positive effect on ruminal fermentative status, thus supporting the
degradation processes and mitigating ruminal methane (CH,) formation (Calsamiglia et al., 2007;

Benchaar et al., 2008; Hart et al., 2008). Essential oils (EO) are known as secondary plant metabolites
that can be steam volatilized or extracted using organic solvents (Calsamiglia et al., 2007). Essential oils
act as antimicrobial compounds against microbes, counting bacteria, protozoa, and fungi which could
result in improved digestibility (Greathead. 2003). Nigella sativa (NS) is an annual herb belonging to
Ranunculacae buttercup family and is globally regarded as an important medicinal plant because of its
advantageous actions. It is considered as antibiotics’ natural alternative for improving the health of
animals and raising the quantitative and qualitative features of animal's products (Longato et al., 2015).
It is demonstrated by El-Naggar et al., 2018 that adding oil of NS at 20g kg' DM to the diet of ruminants
led to improve weight gain, feed conversion, digestibility of nutrients, and nitrogen balance. Similarly,
Cherif et al., (2018) found that the addition of Nigella Sativa seeds to the concentrate (12g kg')
significantly improved average daily gain and affected rumen fermentation by rising ammonia nitrogen
(NH3-N) concentration, reducing protozoa count. It is reported that biochemical and hematological
measurements are critical indicators during diagnostics (Kaneko et al., 2008 and Nicoll et al., 2004).
Furthermore, evaluating the state of metabolism in order to predict and prevent the occurrence of many
diseases in critical periods circumstances (Celi et al., 2008). In this regard, Idris et al., (2014) found that
the addition of 47g of NSO seeds’kg DM caused a significant rise in Cho, LDL, HDL levels, and live
body weight. Since no sufficient information was found available through literature about the effects of
NSO on nutrient digestibility, blood metabolites, and rumen parameters in Karadi ewes, therefore, this
work pointed to investigate the impacts of dietary addition of NSO on nutrient digestibility, some
parameters of rumen and blood in Karadi lambs.

2. Material and Methods

The experiment was performed following the procedure of the Institutional Committee on
Animal Use Ethics (Approval No. AEC 06052021). This experiment was conducted at the farm of the
Animal Production Department, College of Agricultural Engineering Science, University of Duhok. All
procedures were approved by the ethics committee of the College of Agricultural Engineering Sciences,
University of Duhok. Eighteen Karadi lambs, with an average body weight of 32.43+0.39 kg, were used
and fed individually on three different diets at a rate of 1.5 kg/lamb/day. The concentrate diets consisted
0f 40.0 % ground barley, 20.0 % ground yellow corn, 15.0% soybean meal, 10.0 % wheat bran, 11.0%
wheat straw, 1.5% vitamins and minerals mixture, 1.7 % limestone and 0.8 % salts. The diet
composition is shown in Table 1. Three levels (0, 1.5, and 3g kg') of oil from NS (as extracted using a
hydraulic press system by coaled pressing) were added to concentrate and considered as the three
experimental groups; T1, T2, and T3, respectively. N. sativa oil was manually supplemented to the basal
diet for the experimental groups. The lambs were individually kept in pens (1x2m) for 14 days as an
adaptation period and then transferred to metabolic cages for 7 days as a samples collection period.
Fresh drinking water was freely available during the entire experiment. Ruminal fluid was obtained on
the 7™ day of collection period at 0 and 4 hrs. after morning meal via esophageal tube and suction
strainer, and collected into bottles then filtered through a double thickness of cotton gauze and pH was
recorded immediately using portable pH meter. Ammonia nitrogen was measured according to MAFF
(1986) and kept under -18° C in plastic bottles for further analysis. The daily feed intake and fecal
output were recorded, and fecal samples were collected on day 7 of the collection period in metabolism
crates. The nutrient digestibility was determined as described by the method of McDonald et al., (2010).
The blood samples were collected by draining through Jugular venipuncture into plastic tubes. The
samples were refrigerated overnight and then centrifuged at 4500g for 10 minutes. The serum was
separated and frozen at -18°C for subsequent analysis.

2.1 Statistical analysis

The experimental results were analyzed by factorial one-way ANOVA by applying the package
of Genstat Statistical Software (Genstat 20™ edition, VSN International Ltd, U.K.). All analyzed data
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sets were normally distributed. The datasets were analyzed to compare between the three supplemental
levels (0, 1.5, and 3g kg') of NSO experimental groups (T1, T2, and T3) for nutrient digestibility
coefficients (%), blood metabolites (mg dl'), NH3-N (mg/dl) in rumen fluid, and ruminal fluid pH.
Repeated measure ANOVA analyses of NH3-N concentration and pH of rumen fluid datasets were also
analyzed to compare between groups of treatment (T1, T2, and T3) during different times (hours) and
the treatment x time interaction. Tukey test was used to compare different groups for all parameters.
Differences were revealed as significant at P<0.05, and trends were revealed when P was between <0.1
and >0.05.

3. Results and Discussion

Table 1. Showed the composition of rations used in experiment

Nutrient% DM Crud Ether Ash Crude Nitrogen Metabolizable
Protein Extract Fiber Free energy’ ™MmJ
(CP) (EE) (CF) Extract Kg' DM)
(NFE)! (ME)
T1 93.96 13.01 4.25 8.05 19.77 48.88 11.80
T2 93.75 13.70 441 8.12 14.90 52.62 12.21
T3 93.85 13.38 4.21 8.03 16.77 51.46 12.02

Chemical analysis was carried out ( on the basis of dry matter) at the nutrition lab. Animal Production Department.
'NFE%= 100- (Moisture + Ash + EE + CP + CF contents).
’ME was calculated according to MAFF,(1975) ME= (CP*0. 2+EE*0. 31+CF*0.05+NFE*0.14).

3.1. Nutrient digestibility

The effect of dietary oil supplementation of NSO on nutrient digestibility in Karadi lambs is
shown in Table 2. Results of the present study revealed that nutrients digestibility of DM, OM, CP, and
CF were not affected by NSO supplementation. Such results are in agreement with the findings of
Khateri et al., (2017), who noted that the apparent digestibility of DM, CP, OM, and NDF was not
influenced by the mixture of essential oil supplementation. Similarly, Khattab et al., (2011) concluded
that adding black seed oil did not significantly affect nutrients digestibility in dairy buffaloes. Also,
Metwally et al., (2015) found that in cows, the addition of EO caused no significant change to the
digestibility of DM, CP, CF, and OM. However, Benchaar et al., (2006) revealed no change in apparent
digestibility of DM, NDF, and CP in dairy cows consuming a diet supplemented with EO at 2 g/d. In
contrast in sheep, El-Naggar et al., 2018 found that nutrients digestibility and rations nutritive value as
supplemented with varying levels of NSO resulted a significant increase (P<0.05) in the DM, CP, OM
and NFE digestibility. Results of nutrients digestibility in dairy goats fed the diet supplemented with 7.5
g Nigella sativa/head are also showing a significant (P<0.05) escalate in DM, EE digestibility (EI-
Basiony et al., 2015). Moreover, Klevenhusen et al., (2015) found that 50 mg supplementation of NSO
tended to elevate DM and OM disappearance when compared with control as studied in vitro. Essential
oils as bioactive compounds are complex plant metabolites with variable composition, so they
differently affect the rumen microbial growth and activity depending on the dose rate of bioactive
compounds and the chemical composition of the diet (Klevenhusen et al., 2012). Therefore, the
difference in digestibility coefficients from the present experiment and that of the other studies may be
attributed to the variation in essential oil composition as a bioactive compound and also due to the animal
species and diet composition.

Table 2. Effect of feeding experimental diets on nutrients digestibility of Karadi lambs

Item T1 T2 T3 SED P-value
Nutrient digestibility %

Dry Matter DM 65.45 67.65 75.00 6.88 0.36
Organic Matter OM 69.04 71.30 78.02 6.50 0.38
Crude Protein CP 62.53 64.79 72.53 6.80 0.32
Crude Fiber CF 64.05 55.81 70.49 8.43 0.25

T1: fed the basal diet. T2: fed the basal diet supplemented with 0.15% of DM Nigella sativa oil. T3: fed the basal diet supplemented with
0.30% of DM Nigella sativa oil.
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3.2. Blood metabolites

The impacts of supplementing the Nigella sativa oil on serum blood metabolites are presented
in Table (3). Results revealed that supplementing NSO did not affect the TP, Glb, and Alb concentrations
in the serum of Karadi lambs. The result is in accordance with the findings shown by Khattab et al.,
(2011) who stated no effect (P>0.05) of the NSO on plasma TP, Alb, and Glo concentrations in buffalo
calves. Similarly, Abdullah and Farghaly, (2019) in lamb; and El-Hawy et al., (2018) in Barki ewes,
observed that feeding Nigella sativa meal had no significant impact on concentrations of total TP, Glb,
and Alb. These results were in contrast with observations of El-Saadany et al., (2008) who reported that
Nigella sativa seeds supplementation significantly increased (P<0.05) TP and Glo concentration.

Table 3. Effect of feeding experimental diets on serum metabolites in Karadi lambs.

Parameters T1 T2 T3 SED P-value

Total Protein mg dlI 6.39 6.07 6.36 0.48 0.76
Albumin mg dI 2.83 2.71 2.83 0.13 0.62
Globulin mg dlI 3.56 3.53 3.54 0.42 0.86
Triglyceride mg dI! 18.60 12.00 14.67 4.05 0.29
Cholesterol mg dI! 45.00 46.33 41.00 6.26 0.68
High density lipoprotein HDL mg dI' 24.67 22.50 19.33 3.98 0.42
Low density lipoprotein LDL. mg dI' 15.532 21.43° 18.73% 0.42 0.07
Very low-density lipoprotein VLDL mg dl'  4.80 2.40 2.93 1.18 0.13

b the difference between the values with different letters in the same raw is significant (P<0.05).
T1: fed the basal diet. T2: fed the basal diet supplemented with 0.15% of DM Nigella sativa oil. T3: fed the basal diet supplemented with
0.30% of DM Nigella sativa oil.

In the present study, NSO supplementation had no effect on serum TG concentration. This result
resembled with those obtained by Khattab et al., (2011), who found that buffalo calves fed supplemented
ration with NSO had no significant contrast (P>0.05) in TG concentrations. Similarly, Abdullah and
Farghaly, (2019) reported that there were no significant deviations (P>0.05) in TG concentrations of
lambs due to Nigella sativa meal diet. Also, El-Basiony et al., (2015) noted no significant effects on TG
concentration when NS was added to the rations of lactating goats. In contrast, Idris et al. (2014) found
that the mixing of 47g kg' of NSO in the diets of sheep resulted in a significant (P<0.05) rise in serum
triglycerides concentration. In this investigation, serum Chol concentration was not got affected by
feeding of NSO. Similarly, Otaru et al., (2011) found that supplementation of palm oil until 16% in a
concentrate had no effect on serum Chol of Red Sokoto goats. Also, Khattab et al., (2011) observed no
significant effect of black seed oil supplementation on blood plasma Chol concentration of pregnant
buffaloes. Unlike our findings, Habeeb and El-Tarabany, (2012) reported that supplementing the diet of
growing Zaraibi goats with NS significantly decreased serum total Chol. Saleh, (2005), found that
lactating ewes supplemented with NS seeds decreased (P<0.05) total plasma Chol as compared with
ewes on a basal diet. This decline in the level of serum Chol could be related to low levels of
thymoquinone and monounsaturated fatty acids when hepatocytes synthesize Chol (Padhye et al., 2008).

Serum HDL level was numerically decreased in groups fed NSO as compared to the control
animals. This result is in concord with that revealed by (El-Essawy et al., 2019a and 2019b), who noted
that plasma levels of HDL were not influenced by the addition of EO to the diet in Barki lambs and
ewes; however, El-Hawy et al., (2018) noticed that feeding ration containing Nigella sativa meal in
Barki ewes led to a significant lessen in HDL level comparing to control. There was a trend (P=0.07) in
LDL concentration to be higher in lambs fed on T2 (21.43 mg dl') compared to the control. In sheep,
Idris et al., (2014) showed that NSO, increased significantly (P<0.05) the HDL level and stated that this
could be due to the biohydrogenation of the unsaturated fatty acids in the rumen together with a possible
effect of the rumen atmosphere to the thymoquinone, which is the active ingredient of NS.

3.3. Rumen fluid

The rumen fluid pH values and ammonia-nitrogen concentrations in Karadi lambs fed black
seed oil before the morning feeding and at 4 hrs. post morning feeding are given in Table 4. Neither
treatment nor interaction between time and treatment had an effect on rumen fluid pH. A significant
decrease (P=0.008) was noticed in rumen fluid pH value at post feeding compared with pre-feeding.
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Table 4. Effect of feeding experimental diets on rumen fluid parameters in Karadi lambs

Repeated Measures Analysis

Parameter Time T1 T2 T3 SED P value SED P value
Tr. Time Time*Tr Tr. Time Time*Tr

pH

Before feeding 672  6.72 6.72 0.02 0.97 0.02 0.01 0.03 0.97 0.008 0.97
4hrs post feeding 6.67  6.67 6.66 0.04 0.97

NH;3-N (mg/dl) 510 3.89 6.98 0.03 095 0.97
Before feeding 374 251 25.7 7.55 0.22

4hrs post feeding 38.2a 23.6b 25.8ab  6.36 0.08

ab: the difference between the values with different letters in the same raw is significant (P<0.1 and >0.05).
T1: fed the basal diet. T2: fed the basal diet supplemented with 0.15% of DM Nigella sativa oil. T3: fed the basal diet supplemented with
0.30% of DM Nigella sativa oil.

Time post feeding and interaction between time and treatment had no effect on ammonia-
nitrogen concentration in rumen fluid, but there was a significant effect of treatment (P=0.03) as it was
reduced to 23.6 mg d1' in the lambs fed a diet supplemented with 0.15% NSO as compared to those fed
control diet (38.2 mg dI') (Figurel).

The results are in line with that of Klevenhusen et al., (2015), who found during an in vitro
study that supplementing the rumen fluid with either 50 or 500 mg/1 resulted in no change in rumen fluid
pH, but it caused a significant reduction in NH3-N. Also, it was reported by Mclntosh et al., (2003) that
feeding essential oils caused a reduction in the deamination process in the rumen as a result of the
inhibitory effect of EO on most cultures of ruminal bacteria. The same authors showed that Clostridium
sticklansii and Prevotella anaerobius, which are considered hyper-ammonia producing bacterial
species, remained sensitive to the inclusion of EO in the diet. In the current study, the decline in NH3-N
concentration may be associated to the suppressing impact of NSO on ammonia-producing bacteria,
which might lead to a reduction in the rate of deamination in the rumen.

45
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Figurel. Effect of feeding experimental diets on rumen NHs-N in Karadi lambs.
Conclusion
With the exception of serum HDL concentration, supplementing with 0.15 and 0.30% /DM of
NSO had no effects on nutrient digestibility or blood metabolites. Nigella sativa oil supplementation
caused a reduction in rumen ammonia-nitrogen in Karadi lambs. Further research is required to study
NSO supplementation on rumen function at wider time intervals.
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