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Abstract : Twenty white New-Zealand bucks, aged 7 weeks, were randomly alienated into five
groups (n=4), subjected to the same management, to investigate the prolonged effects (120
days) of using black cumin (Nigella sativa), mustard (Sinapis alba), sesame (Sesamum
indicum) and rocket (Eruca sativa) seeds meals as feed additives on growth performance,
carcass yield and some serum parameters. Experimental diets were fed to their corresponding
groups containing nearly an equal calorie: protein ratio (C:P). Analysis of black cumin,
mustard, sesame and rocket seeds meals showed a sensible amount of protein and nitrogen free
extract. Significant (P<0.05) augmentation of daily body gain and feed conversion and
significantly (P<0.05) decrease in daily feed intake were detected between different feed
addition and control group. Moreover, carcass characteristics (dressing percentages) as
DP,=CW/,/EBW and DP;=CW,/EBW with rocket group was significantly (P<0.05) increased
than that of sesame group. However, no significant differences were detected between black
cumin, mustard and control groups. Carcass cuts (fore part and middle part) showed no
significant differences between different experimental groups. Moreover, mustard group
showed the higher significant (P<0.05) in (hind, head and neck) than the other experimental
groups. Chemical analysis of the 9, 10 and 11" ribs (CP and EE contents) most of them had
apparently increased the CP content while the EE was significantly (P<0.05) decreased with the
different supplements compared to the control group. A non significant changes in biochemical
parameters were recorded in serum glucose, triglycerides, cholesterol, protein, albumin,
globulin and A/G ratio indicating the stability of the body homeostasis of rabbits fed black
cumin, mustard, sesame or rocket seeds meals. On the other hand, a significant (P<0.05)
decrease of malondialdehyde (MDA) indicated the diminution of cellular lipid peroxidation
when bucks fed the sesame seeds meals compared to the control group. It is concluded that the
addition of 3% of black cumin or mustard or sesame or rocket seeds meals to the basal
commercial rabbit ration have an ameliorating effect on the performance of the rabbit meat
production.

Key words: growing rabbit, black cumin, mustard, sesame, rocket, carcass yield, serum
parameters.

Introduction

Due to the lack of sufficient feed for animal production, many attempts have been made for using feed
additives or agriculture by-products (Ismaiel et al., ') that are added to animal feed to improve their nutritive
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value, increasing growth rate and better feed conversion efficiency (Pluske, 2). The use of antibiotics as growth
promoters has been reduced in many countries in the world, as they pose an elevated risk of cross-resistance
amongst pathogens, as well as leaving residues in tissues. This has prompted the search for alternative natural
growth promoters has been reduced or banned in many countries in the world. Black cumin seed meal (Nigella
sativa) (NS) is considered one of the most important medicinal plants in the world due to its beneficial actions.
It has been proposed as a natural alternative to antibiotics in order to improve the health status of animals and to
increase the production and quality of animal products. The seeds and oil of NS have a broad range of activities
against a number of microbes, and are thus capable of inhibiting gram-positive and gram-negative bacteria
(Morsi,%), coccidian (Rhaman and Nada,*; Baghdadi and Al-Mathal,®’) and helminthes (Maqubool et al.,%).
Studies on NS seeds and NS-derived oil have provided scientific support for their traditional use in treatment,
due to their anti-diabetic activity (Bamosa et al.,"), anticancer activity (Pichette et al.,?). Cardiovascular-
protective activity (Bamosa et al.,?), gastro-protective and antiasthmatic activity (Kanter,'®) and neurological
activity (Perveen et al.,'"). Moreover, NS oil has an important radical scavenging activity, and its antioxidant
properties have been reviewed by Alenzi et al.™.

Mustard seed meal (Sinapis alba) (SA) is obtained from mustard seeds after oil extraction. The
utilization of the mustard meal (MM) in rabbit feeding is limited as a consequence to its content of
glucosinolates. The later content made from mustard varieties range from 12 to 90 g/kg DM (Chauhan et al.,").
Glucosinolates are non-toxic, while their end products thiocyanate, isothiocyanates, nitriles, and others are toxic
to animals. These end products suppress thyroidal uptake of iodine (Duncan,'’) and so it induces metabolic
disorders such as liver and thyroid hypertrophy (Bell,®). SA has been reported to possess anticancer properties
(Eskin et al.,'®). Sinapine is the effective component that has great potential in the field of antiageing drugs (Liu
et al.,'") and considered as an important natural antioxidant (Miiller et al.,'®). SA is a good candidate to use for
immunotherapy purposes in future (Palomares et al.,™).

Sesame seed meal (Sesamum indicum) (SI) is an excellent source of edible nutrients especially after oil
extraction. Extraction of oil has led to increased protein contents of defatted sesame meal (41.1 — 49.6%) and
rich in essential amino acids namely methionine and cystine. Refined sesame oil is rich with antioxidant
components like lignans allowing for greater shelf-life of foods. In addition to its use as an antioxidant, sesame
oil contains large amount of linoleate in triglyceride form that selectively inhibits malignant melanoma growth.
The oil is also known to maintain high density lipoprotein (HDL) cholesterol and lower density lipoprotein
(LDL) cholesterol. The antibacterial activity of seeds against staphylococcus and streptococcus as well as
common skin fungi has been well recognized (Anilakumar,”).

Rocket seed meal (Eruka sativa) (ES), their main fatty acids are palmitic, oleic, linoleic, linolenic and
erucic acids. The seeds volatile oil produced mild hypotensive and diuretic effects associated with increase in
Na*, K* and CI excretion (ElI Gengaihi et al.,"). ES seeds contained about 22.6% protein. Flanders and
Abdulkarim ?* found that seeds of ES contained 4.1% moisture, 27.8% oil, 27.4% protein and 6.6% ash. They
also contain some medicinal substances such s thiocyanate glycosides. Mahran et al. ?* revealed that the volatile
oil of ES seed consisted of five isothiocyantes (as major component) and methyl thiopentyl isothiocyanate.
Brassicae family plants had antioxidant activity (Matthaus,**) and anti-microbial properties (Packiyasothy and
Kyle, ). ES mill belonged to family Brassicae to which belong mustard and rapeseed (Fernandez et al.,®).
Rocket seed meal contain glucosinolates which found to have several biological activities including anti-
carcinogenic, anti-fungal, and anti-bacterial plus its anti-oxidant action (Kim et al.,*’).

The present study aimed to investigate the prolonged effect of black cumin, mustard, sesame and rocket
seed meals on the performance and serum parameters of male rabbits.

Materials and Methods

A total number of 20 male New-Zealand white rabbits aged (7 weeks with an average body weight)
were randomly divided into five equal groups of 4 rabbits in each.

The basal experimental diet was formulated and pelleted to cover the nutrient requirements of rabbits as
a basal diet according to NRC 2 as shown in Table (2). The feeding period was extended for 120 days and the
experimental groups were classified as follows (Table 1):
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Table 1. Experimental design and feeding groups.

Group rank Treatment

Gl Fed basal diet served as control

G2 Fed basal diet + 3% black cumin seed meal
G3 Fed basal diet + 3% mustard seed meal

G4 Fed basal diet + 3% sesame seed meal

G5 Fed basal diet + 3% rocket seed meal

Rabbits individually housed in galvanized wire cages (30 x 35 x 40 cm). Stainless steel nipples for drinking and
feeder allowing recording individual feed intake for each rabbit were supplied for each cage. Feed and water
were offered ad lib. Rabbits of all groups were kept under the same managerial conditions were weighed, and
feed consumption was individually recorded weekly during the experimental period.

At the end of the experimental period, three representative rabbits from each treatment were randomly
chosen and fasted for 12 hours before slaughtering according to Blasco et al.”® to determine the carcass
measurements. Edible offal’s (giblets) included heart, liver, kidneys, lungs and spleen were removed and
individually weighed. Full and empty weights of digestive tract were recorded. The 9, 10 and 11" ribs were
frozen in polyethylene bags for later chemical analysis. The ribs of samples were dried at 60°C for 24 hrs.

The air-dried samples were analyzed for DM, EE, CP and ash according to the A.O.A.C. ** methods.
Composition of the experimental rations have been achieved according to the NRC ? requirements as shown in
table (2). Diets were offered pelleted at 4 mm diameter.

Table 2. Formulation and chemical analysis of the tested diets.

Ingredient Control Black Mustard seed Sesame Rocket
Cumin seed meal seed meal seed meal
meal
Clover hay 33.00 33.00 33.00 33.00 33.00
Yellow corn 21.00 21.00 21.00 21.00 21.00
Wheat bran 30.00 30.00 30.00 30.00 30.00
Soybean meal 14.00 14.00 14.00 14.00 14.00
Black cumin seed meal - 3.00 - - -
Mustard seed meal - - 3.00 - -
Sesame seed meal - - - 3.00 -
Rocket seed meal - - - - 3.00
Limestone 1.13 1.13 1.13 1.13 1.13
Vit. &Min. Mix* 0.30 0.30 0.30 0.30 0.30
Common salt 0.40 0.40 0.40 0.40 0.40
DL-Methionine 0.17 0.17 0.17 0.17 0.17
Total 100.00 103.00 103.00 103.00 103.00
Chemical analysis determined (DM%)
Dry matter (DM) 92.49 92.49 92.43 92.46 92.44
Organic matter (OM) 90.41 90.70 91.00 90.81 90.86
Crude protein (CP) 17.00 18.07 18.50 18.39 18.47
Crude fiber (CF) 11.73 11.72 12.76 12.16 11.94
Ether extract (EE) 3.19 3.40 3.24 3.50 3.40
Crude ash 9.59 9.30 9.00 9.19 9.14
Nitrogen free extract(NFE) 58.49 57.51 56.50 56.76 57.05
Calculated analysis
DE** (Kcal/Kg DM) 2485.8 2528.0 2537.4 2529.5 2543.9

* One kilogram of Premix provides: 20000000 IU vit.A, 150000 IU vit. D,8.33 g vit. E, 0.33 g vit. B1, 1.00 g vit. B2,
0.33 g vit. B6, 8.33 g vit. B5, 1.70 mg vit. B12, 3.33 g Pantothenic acid, 33.00 mg Biotin, 0.83 g Folic acid, 200.00 g
Choline chloride,11.70 g Zinc, 12.50 g lodine, 16.60 mg Selenium, 16.60 mg Cobalt, 66.70 g Magnesium and 5.00 g
Manganese. **DE (Kcal/Kg DM))= 4253-32.6 (CF%) — 144.4 (ash%), according to Fekete and Gippert **.



Yasser A. A. EI-Nomeary et a/ /International Journal of ChemTech Research, 2016,9(12): 68-80. 71

At the end of the experimental period, blood samples were collected from slaughtered rabbits (3 in each
group) in clean sterile tubes for each animal at slaughtering. The serum was separated and stored at -20°C till
analysis.

Biochemical analysis

Serum glucose concentrations was determined using the method adopted by Trinder®. The total
proteins level was determined according to Gormall et al.*. Total albumins level was determined according to
Doumas et al . Globulins were determined according to the equation = total proteins - total albumins while the
AJG ratio was determined by the equation = total albumins / total globulins. The triglycerides were determined
according to the method approved by Fassati and Prencipe® while the cholesterol concentration was determined
according to Richmond® method using an enzymatic assay. The malondialdehyde (MDA), a metabolite product
of the lipid peroxidation executed from the oxidative stress activities, was determined according to the method
accepted by Ohkawa et al *'.

Statistical analysis

Collected data were subjected to statistical analysis using one way analysis of variance in the general
model procedure of SPSS *. Duncan's multiple range test * was used to separate means when dietary treatment
effect was significant at P<0.05.

Results and Discussion
1- Chemical composition of the tested meals

Black cumin, mustard, sesame and rocket seeds meals contained a reasonable amount of protein,
nitrogen free extract with little amount of crude fiber and promising source of energy (Table 3). Digestible
energy values for the four tested meals were 2963, 2764, 2433 and 2949 (Kcal/Kg DM) for black cumin,
mustard, sesame and rocket seeds meals, respectively. These variations were related to the differences in
chemical composition of the tested meals. Our results didn't vary far from those of Mahmoud and Bendary “°
who reported that black cumin seeds meals contained 9.65% moisture with residual components (on dry matter
basis) were 90.35%, also its meal contains most of the essential amino acids with crude protein about 33.13%,
while OM, CF, EE, NFE and ash were 91.57, 10.96, 12.72, 34.76 and 8.45 respectively. While, mustard seeds
meal where found to be 5.89, 93.84, 36.60, 18.38, 11.00, 27.86 and 6.16% for moisture, OM, CP, CF, EE, NFE
and ash respectively (Table 3). This data agree with Tripathi and Singhal **, they found that mustard seeds meal
obtained from the Indian varieties contains 300 to 395 g CP/Kg DM and is also rich in sulphur content ranging
from 14.3 to 23.0 g/Kg DM (Papas et al.,** and Tyagi et al.,”®). In spite of its well balanced amino acid
composition (Patuszewisk et al.,**).

Table 3. Chemical analysis of feed stuffs for tested diets.

Feed stuffs DM % | Chemical analysis, % (DM basis)

oM CP CF EE NFE Ash DE’
Yellow corn 89.00 98.50 8.47 2.19 4.37 83.47 1.50 3965
Soyabean meal 98.00 94.50 44.00 7.10 0.70 42.70 5.50 3227
Wheat bran 89.00 88.70 14.00 24.10 2.70 47.90 11.30 | 1836
Clover hay 89.00 87.49 14.80 24.10 2.70 45.89 12.51 | 1660
Black cumin seeds meal 93.39 93.81 30.14 12.14 | 12.90 38.63 6.19 2963
Mustard seeds meal 94.11 93.84 36.60 18.38 | 11.00 27.86 6.16 2764
Sesame seeds meal 94.56 90.61 42.13 14.22 | 15.00 19.26 9.39 2433
Rocket seeds meal 93.70 94.26 37.11 1456 | 19.90 22.69 5.74 2949

" DE (Kcal/Kg DM)=4253 — 32.6 (CF%) — 144.4 (ash%), according to Fekete and Gippert *'.

Proximate analysis of sesame seeds meal was found to be 5.44, 42.13, 15.00, 19.26, 14.22 and 9.39%
for moisture, CP, EE, NFE, CF and ash, respectively (Table 3). This data nearly agree with Mahmoud and
Bendary 0 who reported that sesame seeds meal contents were 93.85, 89.80, 10.20, 32.35, 15.45, 9.00 and
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33.00 % for DM, OM, ash, CP, EE, CF and NFE respectively. The chemical composition of sesame seeds meal
varies depending on the method of processing sesame seeds, mechanical or solvent extraction.

Rocket seeds meal contained 6.3, 37.1, 14.5, 19.9, 22.6 and 5.7% as moisture, CP, CF, EE, NFE and
ash respectively. However, Abdo *® showed that rocket meal contained on air dry basis 5.07, 94.93, 79.64,
23.29, 10.05, 18.72, 15.29 and 27.58% of moisture, dry matter, OM, CP, EE, CF, ash and NFE, respectively
besides 1.198% calcium and 0.394% total phosphorus. Aherne and Kenelly “° reported that the differences
between chemical composition of oil seeds meal may be due to the type of seeds and processing method.

Rabbit performance

Total body weight gain and average daily gain followed nearly similar trend for rabbits nourished
experimental diets showing a significant (P<0.05) difference from control due to black cumin, mustard, sesame
and rocket diet (Table 4). Mustard diet was higher (P<0.001) than black cumin, sesame and rocket seeds meals
diets in average daily body weight gain compared to the control diet.

Daily feed intake with black cumin and rocket diets were significantly lower (P<0.05) than mustard and
sesame seeds meals diets in daily intake compared to the control diet. Feed conversion ratio for rabbits
receiving different diets showed a significant (P<0.05) improved by 17.1, 23.4, 11.3 and 9.3% for black cumin,
mustard, sesame and rocket seeds meals, respectively compared to the control diet indicating that their diets
improved feed conversion ratio compared to the control diet.

The results of growth performance are in agreement with Omar et al. *’ who stated that the use of diet

supplemented with black cumin seeds oil improved the growth performance and increased feed conversion
efficiency, immune response and economic return of chickens. However, Abou El Soud “® found that weight
gain, feed intake and feed conversion were higher for quails received diet supplemented with 2% black cumin
seeds. Though, EI-Nomeary et al. *° found that final body weight, total body weight gain, average daily gain and
feed conversion ratio were improved significantly when rabbits fed diet supplemented with 3% black cumin
seeds meals for 68 days.

The improvement of body function and performance by Nigella sativa may be due to its content of
some active compounds such as: (1) nigellone, thymoquinon and thymohydroquinon as bacterial inhibitors
(Abd El-Hakim et al.,”®), (2) fat soluble unidentified factors and essential fatty and amino acids that play vital
role in growth performance, (3) several macro and micro-elements liable for regulating all vital functions in the
body and improve the immunity and (4) vitamins (thiamine, riboflavin, pyridoxine and niacin) that play an
essential role in the growth performance (William, **, Seleem and Rowida, ** and Seleem et al., *).

However, Andrzej et al.> indicated that the addition of 1% mustard meal to the rabbit diets was

palatable and this affected positively the health and performance conditions of rabbits, with lowering the
coccidial infection rates. Moreover, Ibrahim et al. > observed that inclusion of mustard seeds meal at 0.5% or
1% significantly (P<0.05) enhanced the final weight, total body weight gain, average daily gain and feed
conversion compared to the control group. However, EI-Nomeary et al.*® found that final body weight, total
body weight gain, average daily gain and feed conversion ratio were improved significantly when rabbits fed on
diet supplemented with 3% mustard seeds meal for 68 days.

Moreover, supplemented sesame seeds meal to rabbit diets improved daily gain and better feed
conversion efficiency compared to control. Similar results were obtained by Rahimian et al. *® who indicated
consumption of sesame seeds meal increased body weight gain and live body weight of 6-weeks old broiler
chicks than the control diet. Similar results obtained by EI-Nomeary et al. * who found that total body weight
gain, final body weight, average daily gain and feed conversion ratio were improved significantly when rabbits
fed on diet supplemented with 3% sesame seeds meal for 68 days. However, EI-Tohamy and El-Kady >’ found
that the replacement of rocket meal to 50% crude protein level of soybean meal showed significant
augmentation in the daily feed intake, feed conversion ratio and daily body gain of rabbits. Similar trend
obtained by EI-Nomeary et al. ** who found that average daily gain, final and total body weight gain and feed
conversion ratio were improved significantly when rabbits fed on diet supplemented with 3% rocket seeds meal
for 68 days. Such improvement of tested materials may be attributed to the properties of those materials that
could be considered as anti-bacteria, anti-protozoal, anti-fungal and anti-oxidants. Thus, such assimilation didn't
affect the palatability and voluntary feed intake in rabbits.
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Table4. Growth performance of growing rabbits fed black cumin, mustard, sesame or rocket seeds meals
(120 days).

Parameter Experimental diet +SE Sig.
Control | Black Mustard | Sesame Rocket
cumin
Initial body 805.00 | 80075 | 803.75 | 81250 | 800.50 | 7.40 NS
weight ()
Final body 2625.6° | 2750.00° | 3094.66° | 2796.50° | 2649.25° | 20.00 *
weight ()
Total body 1820.60 | 1949 250 | 2290.91° | 1984.00° | 1848.75° | 12.33 | *

weight gain ()
Average daily
gain (g)

Daily feed
intake (g)

Feed conversion
ratio: (g DM 567° |4.70°|4.34°|5.03"(5.14"|0.28 *
intake/g gain)
*a, b and c.... means in the same row bearing different letters that differ significantly at P<0.05. NS: Non
significant. * P<0.05.

15.10° |16.24°119.09%|16.53"|15.40°|0.88 *

86.02° | 76.35°(83.00°(83.27°|79.26°|4.04 *

3- Carcass characteristics and chemical composition of meat

Inclusion of black cumin, mustard, sesame and rocket seeds meals diets did not affect the empty body
weight, carcass weight, carcass weight with the total giblets and dressing percentage CW/SW compared to the
control diet (Table 5). On the other hand, there were no significant (P<0.05) differences detected between black
cumin, mustard seeds meals supplemented and control group in dressing percentages as DP, and DPs. These
observations were below expectations, while rocket seeds meal showed significantly (P<0.05) the higher
percentages for DP, and DP; than sesame seeds meal. This may be attributed to the presence of several
biological antioxidant activities (Matthaus, **) and antimicrobial properties (Packiyasothy and Kyle, %) and
anticarcinogenic, antifungal, and antibacterial plus its antioxidant action (Kim et al., *). Kanya and Urs *®
revealed that taramira (Eruca sativa) seeds meal is rich in Ca and protein, but its value as animal and poultry
feed is limited because of the presence of bitter taste. No significant differences were detected between different
experimental supplementation on carcass cut (fore and middle) parts. However, the highest values of carcass
cuts as hind, head and neck were detected with mustard seeds meal than other different experimental
supplementation and control diets. Similar results were observed by ElI-Nomeary et al. *® who fed rabbits for 68
days on 3% mustard seeds meal supplementation carcass cuts (hind and head) showed a significantly higher
than other experimental supplementations.

On the other hand, there were no significant (P<0.05) differences detected between the different
experimental supplementations and the control groups concerning the slaughter weight. Total external offals (g)
showed significantly (P<0.05) higher value than other experimental supplementations and control groups.
However, EI-Nomeary et al. * fed rabbits for 68 days without any significant (P<0.05) differences in the total
external offals weight between the different experimental groups. In the same consent, there were no significant
(P<0.05) differences detected between the different experimental and the control diets concerning the total
edible offals. Similar results were obtained by EI-Nomeary et al. “* who reported that there were no significant
(P<0.05) differences between the four meal treatments and the control diet group concerning the total edible
offals.

Full digestive tract showed higher value in case of mustard seeds meal than that of rocket and control
groups. However, no significant differences between black cumin and sesame seeds meal were detected in fully
occupied digestive tract. No significant differences in digestive tract (empty and content) between different
experimental groups. Similar results were obtained by EI-Nomeary et al. * who fed rabbits for 68 days.
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Meat composition

Chemical analysis (Table 5) of the 9, 10 and 11" ribs (CP and EE contents) were significantly increased
CP content; while EE was significantly decreased with different supplementation than the control groups. Dry
matter contents showed significant differences between experimental groups. The highest value were detected
with sesame and rocket seeds meal however, no significant differences between black cumin and mustard seeds
meals while the lowest value was the control group. No significant differences in ash content between all
groups. However, there were significant (P<0.05) differences in the protein contents and the ether extract of
meat among the different groups. Gaafar et al. * were fed rabbits in commercial pelleted diet without addition
(control) and the control diet supplemented with 2.5 g pumpkin oil plus 2.5 g Nigella sativa oil showed
significantly (P<0.05) the highest protein and the lowest EE content in rabbit meats. However, Ibrahim et al. *°
found that dietary 90% of protein requirements with 1% mustard seeds in rabbit diets increased CP content of
meat and decreased EE content. Moreover, Abdo *° used rocket seeds meal as a substitution for soybean meal
protein in broiler ration. He found a clear trend only EE and CP, where EE values decreased while CP values
were increased in the chicken meat. Similar trend observed by EI-Nomeary et al. * who found that EE values
decreased while CP values were increased in rabbit meat when rabbit fed for 68 days age on diet supplemented
with 3% black cumin, mustard, sesame and rocket seeds meals compared to the control group. It's noticed that
with advanced age of rabbits, meat composition tends to contain lower, protein% and higher fat % deposition in
rabbits meat.

Table 5. Carcass characteristics of rabbit fed different experimental diets (120 days).

o Experimental diets

o Black Mustard | Sesame | Rocket .

§ Control | S4min seeds seeds seeds *+SE Sig.

= seeds

S meal meal meal

meal

Empty
body
weight (g) 2465.7 | 2489.7 | 28054 | 2535.8 | 2390.7 | 179.46 NS
Carcass
weight (g) 1665.7 | 1766.0 | 1934.0 | 1702.7 | 1718.7 | 46.71 NS
Carcass
weight  +
total giblets
(9) 1774.0 | 1861.0 | 2038.7 | 18084 | 1827.7 | 49.18 NS
Dressing percentage
DP, 60.9 64.1 62.4 60.7 64.9 2.12 NS
DP, 67.5% 71.0% 69.0% 65.7° 71.8° 0.86 *
DP; 71.8® 74.7® 73.1%® 71.3° 76.3 0.72 *
Carcass cuts (g)
Fore part 580.3 607.7 660.3 613.3 610.7 12.81 NS
Middle part | 388.7 363.3 371.0 280.0 417.0 21.55 NS
Hind part 498.7" | 542.3° | 630.7° | 570.0° | 481.3° | 21.42 *
Head 151.3° | 181.0° | 184.7° 170.3® | 156.3® 5.05 *
Neck 43.0° 60.3% 82.3° 65.0% 49.7° 451 *
Slaughter
weight (g) 2728.0 | 2755.3 | 3104.7 | 2806.3 | 26457 | 68.91 NS
External offals (g)
Blood 100.0° 57.0° 69.3° 70.0° 75.0° 4.90 *
Fur 365.3° 406.3 | 549.0° 459.7° 430.7° | 18.68 *
Legs 96.0 101.0 100.3 102.0 84.0 2.99 NS
Tail 17.0 21.0 24.0 18.3 17.0 1.18 NS
Ears 50.7° 58.0% 67.7° 52.7° 52.3° 2.13 *
Total 629.0° 643.3° | 810.3° 702.7° 659.0° 20.71 *
Edible offals (g)
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Kidneys 18.0 15.3 17.0 16.7 20.7 1.30 NS
Liver 65.3 53.0 59.7 56.3 59.7 2.33 NS
Heart 10.0 10.0 11.0 12.7 12.7 0.71 NS
Lungs 14.0 15.7 16.0 19.0 15.0 0.73 NS
Spleen 1.0 1.0 1.0 1.0 1.0 0.00 NS
Total 108.3 95.0 104.7 105.7 109.0 4.21 NS
Digestive tract (g)

Full 386.3° | 405.0° [458.3° 431.7"° [399.7° [9.43 *

Empty 124.0 139.4 159.1 161.1 144.7 7.97 NS
Content 262.3 265.6 299.2 270.5 255.0 6.65 NS
Chemical analysis of the 9, 10 and 11" ribs

Dry matter [ 30.41° |34.30" [3451® [3759° [3875° [137 | *

Chemical composition on DM basis

Crude

protein

(CP) 44.2° 54.90° 49.1%* 44.1° 54.2° 1.88 *

Ether

extract (EE) | 48.2° 34.4° 43.4° 48.8° 37.4° 1.15 *

Ash 7.6 10.7 75 7.1 8.4 0.17 NS

DP,;=CW,/SW DP,= CW,/EBW DP3;=CW,/EBW
a and b: mean in the same row within each treatment having different superscripts differ significantly at P<0.05.
SE : standard

4- Blood biochemical parameter:

Feeding different medicinal plant seed meals additive are shown in table (6). In the present study, there
were no significant differences in biochemical parameter indicating that the applied feed additives can't affect
the homeostatus of animals, and it may maintain the blood biochemical parameters with different feed additive
normal as that of the control group. Inclusion dietary supplementation of black cumin seeds (NS) showed non
significantly increase in plasma glucose, total protein and globulin and non significantly decrease in cholesterol
and triglycerides similar result obtained by ( El-Bagir et al., ®® and Gaafar et al., *°). In contrast with all these
studies, Amber et al ®* reported that there was a significant increase in plasma cholesterol and triglycerides,
white dietary supplementation with NS in the rabbit feed led to a significant decrease in plasma total protein
and glucose. The hypolipidemia effect of this plant was probably due to the synergistic action of its different
constituents, parliculary thymoquincore, nigellamine (Ali and Blunden, ®%). This effect was studied in rabbits
fed with a hypercholesterolemia.

In these animals, this inclusion of NS seeds in the ration significantly reduced serum total cholesterol
and low density lipoprotein levels, but it enhanced high density lipoprotein concentrations (Pourghassem-
Gargari et al., ®%; Al-Nageep., ®; Asgary et al., ®) Those results indicated that, when fed to rabbits, NS can
transmit anti-atherogenic and cardio-protective properties and is able to inhibit the development of
atherosclerosis ( Asgary et al., ®®). However, Gaafar et al. > fed the control diet supplemented with 5g Nigella
sativa seed oil/kg diet the biochemical concentration of total protein, albumin and globulin among groups were
not significant compared to the control. However, concentration of total lipids, triglycerides, total cholesterol
HDL and LDL as well as the activity of AST and ALT significantly (P<0-05) decreased in treatment group as
compared to the control one. Mahmoud and Bendary * found that replacement of dietary protein by Nigella
Sativa meal and sesame seed meal on the performance of the Egyptian lactating buffaloes, total protein,
albumin, and globulin cleared that no adverse effect of Nigella Sativa meal and sesame meal on protein
metabolism. Cholesterol and triglycerides had no bad effect of oil in tented meals on lipid metabolism.
However, Gugolek et al. ® indicate that diets supplemented with 1% mustard meal in rabbits fed diet. No
significant differences in blood biochemical parameters as glucose, total cholesterol, HDL cholesterol,
triglycerides were detected between diet supplemented with 1% mustard meal and control groups. However,
Njidda and Isidahomen  fed rabbits diet containing 0, 4, 8 and 12 % of sesame seed meal (SSM). There were
significant differences (P<0.05) for blood glucose serum globulin, cholesterol, creatininc and urea but there was
no effect (P>0.05) on serum albumin and total protein among treatments. Moreover, Asgary et al *® investigate
the anti-hyperlipidemia effect of sesame in a high-fat fed rabbit model. Animals were randomly divided into
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four groups of eight animals each for 80 days as follows: normal diet, hypercholesterolemia diet (1%
cholesterol), 1% cholesterol + sesame seed (10%) and (1% cholesterol) + sesame oil (5%) at the end of
supplementation period. Hypercholesterolemia feeding resulted in a significant elevation of TC, TG, LDL-c,
HDL-c, SGOT and SGPT as compared to the normocholesterolemia diet group (P<0.05). Supplementation with
sesame seed did not cause any significant alteration in lipid profile parameters. While, supplementation with
sesame oil, but not sesame seeds can ameliorate serum levels of lipids and hepatics enzymes in rabbits under a
high-fat diet. Moreover, Kalita et al. ® study the effects of combined sesame and olive oil as a dietary
supplement on hypercholesterolemia Guinea pig for a period of 60 days. The sesame and olive oil are especially
rich in mono-unsaturated fatty acids like Linoleic acid, oleic acid and palmitic acid which are absorbed in the
blood stream and liberated out un-wanted cholesterol. On the other hand, Sesamol and sesaminol are phenolic
antioxidants.

Antioxidants are known to reduce oxidation of low density lipoprotein cholesterol. Thus the
combination of sesame and olive oils are thought to be helpful in maintaining good health or strong heart. On
the other hand, feeding rocket seed meal group showed none significantly decrease by about 21.4% and 14.8%
for triglycerides and cholesterol respectively than that of control group. El-Gengaihi et al. # appraised the
hypolipidemia effect of two untraditional vegetable oil (rocket and borage oil), in addition to a traditional one
(olive oil) in hyperlipidemic rats. The three tested oils led to a significant decrease in serum triglycerides, total
cholesterol, total lipids, low density lipoprotein (LDL) and LDL/HDL ratio. Moreover, cholesterol and total
lipids in hyperlipidemic rats were reduced by the treatment with the three oils.

In general, it is recommended that use of black cumin, mustard, sesame and rocket seed meals as feed
additives at 3% level in rabbit diet to improve the performance such improvement of tested materials may be
attributed to the properties of those materials that could act as anti-bacteria, anti-protozool, anti-fungal and anti-
oxidant. It's noticed that with advanced age of rabbits, meat composition tended to contain lower protein and
higher fat deposition.

Such feed additives in rabbit diets significantly low density lipoprotein levels, but enhance high density
lipoprotein concentration and produces more healthy food for human consumption.

Table 6. Effect of some medicinal plants seed on blood serum parameters.

Experimental diet

3
m -
E Control Blac_k Mustard | Sesame | Rocket +SE Sig.
&} cumin
Plasma glucose
(mg/dl) 62.70 70.84 69.27 79.61 48.88 12.95 NS
Triglycerides
(mg/dI) 105.90 | 108.84 96.03 100.36 83.21 10.36 NS
Cholesterol
(mg/dl) 14471 | 127.54 135.03 102.99 123.20 12.35 NS
Protein (g/dl) 6.85 7.76 7.90 6.90 7.37 0.65 NS
Albumin (g/dI) 2.74 2.59 2.27 2.57 2.94 0.214 NS
Globulin (g/dI) 4.12 5.16 5.63 3.50 4.42 0.754 NS
A/G ratio 0.71 0.51 0.43 0.85 0.69 0.098 NS
Malondialdehyd
e MDA
(nmol/ml) 15.89® | 17.80° | 12.76® | 10.90° | 14.66® | 1.446 *

*a, b, c... means in the same row bearing different letters that differ significantly at P<0.05.

The data of serum metabolites (Table 6) indicated that the majority of the feed additives used in this
study had not significantly altered the homeostasis of the rabbit body. However, the MDA has significantly
(P<0.05) decreased in case of sesame addition to the ration of the rabbits compared to the control group. This is
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due to the presence of potent contents of sesamin and sesamol (lignans group) in the edible seeds of sesame
(Sujaetal., ™).

Collectively, it is concluded that the addition of 3% of black cumin or mustard or sesame or rocket

seeds meals to the basal commercial rabbit ration have an ameliorating effect on the performance of the rabbit
meat production and its body homeostasis.
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